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PICKH apXUB 32 L[eTOKYIHO IeKapCTBO je yacomuc CpICKOr TeKapcKor

ApyLITBa OCHOBaH 1872. rofmHe, y KojeM ce 006jaB/byjy pafoBI YIaHOBA

CpIICKOT 1eKapCKOT APYINTBA, IPETIIATHIKA YacOINCa U YIaHOBA IPYTUX
ApYLITaBa MEUIMHCKMX U CPOJHUX CTpyKa. Yacomuc o6jaBibyje: OpuriHaaHe
PajioBe, CAOIIITE:3, HpUKase 60NECHNKA, IIPer/Iefie MUTePAType, aKTyeHe TeMe,
PajioBe U3 MCTOpUje MeULMHE, PaloBe 3a IIPAKCY, PaJioBe KOji Ce OIHOCE Ha je3UK
MeMIJHe, PajioBe 13 MeTUIIMHCKe eTHKe (KIMHIYKA eTHKA, eTUKA ITyOIMKOBaba,
Ppery/IaTopHy CTaHAPAY y MEAUIINHM), U3BELITaje C KOHIPeca U CTPY4HMUX cacTa-
HaKa, CTpy4He BeCTH, IIpMKase Kibyra u gormuce 3a pybpuke Cehame, In memoriam
u Promemoria, a0 1 KOMEHTape U NMCMa YPEIHUIUTBY.

CBu pyKomucH Koju ce pasMarpajy 3a ITaMname y ,CpIcKoM apXuBy 3a Iie-
JIOKYITHO JIEKapCTBO“ He MOTY Jia Ce IIOfHeCy win fa Oyny pasMarpanu 3a my6mu-
KOBambe Ha IPYTuM MectuMa. PaJloBu He cMejy f1a Oy/y IPETXOIHO IITAMITAHM Ha
ApyrM MecTyMa (HeMMUYHO WIH Y TIOTITYHOCTH).

I[Ipucnenu pykomnuc YpehuBauku on6op mame pelieH3eHTUMA pafii CTPydHe
npolleHe. YKOMMKO PelieH3eHTH IIPefi/IoxKe M3MeHe MIH TOIyHe, KOIMja peljeHsuje
ce JOCTaB/ba ayTOPY C MOZIGOM Jla YHece TpakeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00PA3/IOXN CBOje HeC/mararme ¢ mpumenbama perjensenta. Konauny
OJUTYKy O IPMXBaTakby pajia 3a WITaMITy JOHOCK I/IABHY ¥ OJITOBOPHM YPETHMUK.

3a o6ja/bene pazjoe ce He ucnahyje XoHopap, a ayTopcka IipaBa ce IpeHoce
Ha usfaBaya. Pykonycy 1 npunosu ce He Bpahajy. 3a pelpofyKIujy ui HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia IyOIMKOBAHOT Y ,, CPIICKOM apXMBY HEOIIXO/[Ha
j€ carmacHoCT nsgaBava.

PajioBu ce mTaMIIajy Ha €HITIECKOM je3MKY Ca KPaTKUM CafipXKajeM Ha eHITIECKOM
¥ CPIICKOM je3WKY, OfJHOCHO Ha CPIICKOM je3WKy, hupumniiom, ca KpaTkuM capp-
JKajeM Ha CPIICKOM U eHIJTIECKOM je3UKY.

AyTopu IpUXBaTajy IOTIYHY OATOBOPHOCT 32 TAYHOCT 1I€/IOKYITHOT CafipKaja
pykomyca. Marepujan my6mmKaiyje IpeficTaB/ba MALIbebe ayTopa i Hitje HY)KHO
onpas mMunbera Cprickor nekapckor apymTsa. C 0631poM Ha 6p3 Hampesak Me-
AUMIMHCKE Hay4YHe 06/1aCT, KOPHCHUIM TPeba /1a He3aBICHO IPOLietbYjy MHpopMa-
1Mjy TIpe HETO IITO je KOPMUCTe MM Ce Ha Iy OC/ambajy. CpIICKo /leKapCcKo IPYIITBO,
ypenuuk umn Ypehusauku on6op ,,CpIcKor apxiBa 3a Le/OKYIHO IeKapCTBO He
HpUXBaTajy 610 KaKBY OJTOBOPHOCT 3a HABOJIe Y PafioBuMa. PexaMHuy MaTepujan
Tpeba ja byze y CKIafy ¢ eTUIKuM (MeUIMHCKIM) ¥ IIPaBHUM CTaHAapauMa. Pe-
KJIaMHM MaTepuja/l yK/by4eH y OBaj 4aCOMMC He TapaHTYje KBa/INTET UM BPEJHOCT
OIIAIIeHOT IPOM3BOJA, OFHOCHO TBP/he MPOK3Bohaya.

TTogHeceHy PYKOIIC IIOApasyMeBa fia je Ier0BO Iy 6/IMKOBabe 0T00PUO OAro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je MCTpaXkuBare 06aB/beHo. Vsnasay ce nehe
CMaTpaTy IPaBHO OJATOBOPHUM Y CITy4ajy IIOfHOIIeba O1/I0 KaKBOT 3aXTeBa 3a
Kommensanyjy. Tpeba fja ce HaBely CBU M3BOPU (UHAHCHpPaba Pajia.
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YBOAHWK / EDITORIAL

My Dear and Honorable Col-
leagues, Members of the Ser-
bian Medical Society,

Thank you so much for
granting me the most presti-
gious award a medical doctor
born, raised, and educated in
Serbia can receive: to be the
editor-in-chief of the Serbian
Archives of Medicine, the
oldest journal of the kind in
a country with over 800-year-
long tradition of medicine.
This is an immense honor,
but at the same time an even
greater responsibility. Established in 1872, the
Serbian Archives of Medicine is a living tes-
timonial of modern Serbian medicine growth
and development over the last two centuries.

Today, we are at a historical turning point
when it is of paramount importance to
strengthen our ties nationally and internation-
ally, in a wholehearted effort fueled by endless
desire to provide our journal the position it
once had both in the region and worldwide.
The fact that over 30,000 medical doctors in
the country support the Serbian Medical So-
ciety is both promising and encouraging. Al-
though the restitution of our property - do-
nated to the Society during the 19th and in the
first half of the 20th century by our successful
colleagues and noble countrymen - is still in
process, we have faith in our government to
find an adequate solution.

The medical education in our country
has been always keeping pace with the times.
When in 1920, although established in 1905,
the Faculty of Medicine at the University of
Belgrade enrolled its first generation of stu-
dents, they were taught according to medical
curriculum similar to the leading European
ones. The same happened later, when medical
schools were established at the universities of
Novi Sad and Ni$ simultaneously in 1960, fol-

lowed by Pristina in 1969, and,
last but not least, Kragujevac in
1977. The growing number of
medical schools in the coun-
try as well as their collabora-
tion and healthy competition
are of great importance. Over
time, we have been witness-
ing the increasing influence
of American medicine both in
Western Europe and in Serbia.
The United States of America
always welcomed our medical
doctors for clinical training
and post-doctoral studies in
basic medical sciences. Thus, English became
the second language of instruction at the Fac-
ulty of Medicine in Novi Sad, and later on at the
Faculty of Medicine of the University of Bel-
grade, where Studies in English have been op-
erating successfully and unceasingly since 1995.

From all said and mentioned, you can see
that we have been keeping up the pace with the
global academia rather successfully, irrelevant
of the testing decades behind us. As a matter of
fact, although we have a habit of saying it was
done both in basic and clinical medicine, that
division is actually artificial, for one cannot
exist without the other and exclusive divisions
bring good nowhere, least of all in medicine,
where research endeavors are joint and aim to
benefit all in any setting: bench or bedside.

I spent so many lines on medical education
for I'm a firm believer that it is crucial for all
of us practicing and teaching medicine, and
particularly for those not in the vicinity of big
medical centers. It is good training and skillful
observation hand-in-hand that save lives in all
four corners of the world and that can still help
increase the knowledge of colleagues anywhere.
Therefore, I urge you to share your work with
us at the Serbian Archives of Medicine. Wheth-
er you are working at a small general hospital
or you are affiliated with the leading university



hospital center, it is important to share the knowledge you
acquire in different steps of your careers.

I am happy to inform you that members of the jour-
nal’s Editorial Board, at our recent meeting, promised to
contribute with their latest or best manuscripts, hoping to
improve our journal’s metrics, which shall continue to be
a painstaking procedure.

While seeking new, modern, and better solutions for
our journal, striving to increase its visibility and access, I
will also do my very best to preserve our medical heritage.
In the same spirit, I will practice a statement we all preach
in the Hippocratic Oath by honoring one of my lifelong
mentors who was a great supporter of the Serbian medi-
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cine, in an article dedicated to his memory that you will
find in this issue.

Editor-in-Chief

Prof. Gordana Teofilovski-Parapid, M.D., Ph.D.
Honorary President, International Committee of
Symposia on Morphological Sciences

President, European Federation

for Experimental Morphology

Adviser to the Dean, Studies in English,
University of Belgrade, Faculty of Medicine
office@srpskiarhiv.rs
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SUMMARY

Introduction/Objective The purpose of this study was to compare polypropylene and silk suture ma-
terials in terms of bacterial adherence and clinical features including the impact on soft tissue healing.
Methods Ten healthy patients were included in this study. Unilateral upper and lower wisdom teeth
were extracted at the same time and wounds were sutured with different threads (one monofilament -
polypropylene - and one multifilament - silk suture). Stitches were removed seven days postoperatively.
Real-time polymerase chain reaction was used to analyze bacterial adherence. Intraoperative handling
and ease of removal were assessed with the help of Visual Analogue Scale. Landry healing index was
used for evaluation of soft tissue healing.

Results Significantly more pronounced bacterial adherence was found on silk compared to polypropylene
sutures (p = 0.005). Superior intraoperative handling properties were registered suturing with polypro-
pylene compared to silk (p = 0.005). Soft tissue healing was significantly better around polypropylene
sutures, both on the third and the seventh postoperative day (p = 0.016). Patient discomfort was slightly
higher for polypropylene sutures, but without statistical significance.

Conclusion Polypropylene suture material showed significantly lower bacterial adherence and superior
clinical features compared to silk, including better soft tissue healing.

Keywords: bacterial adherence; oral soft tissue healing; non-absorbable suture materials; oral surgery;
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INTRODUCTION

It is widely accepted that per primam soft tis-
sue healing, as well as the absence of infection
during the postoperative period, is crucial for a
successful outcome of every procedure in oral
surgery. Primary healing is most frequently
obtained by means of sutures, which serve as
tissue support until enough tensile strength and
integrity is regained [1, 2]. Although various
suture materials are used for wound closure,
one should always opt for the best thread in
regard to biocompatibility and handling char-
acteristics. According to their origin, suture
materials can be natural or synthetic. Depend-
ing on the number of threads, monofilament
sutures (made of a single strand or filament)
and multifilament sutures (made of several
braided/twisted strands or filaments) may be
distinguished.

Nowadays, in oral surgery, silk is the only
natural suture material that is still widely used.
Ease of manipulation and low cost are the main
reasons for that [3, 4]. However, many studies
emphasized that tissue reaction is more pro-

nounced around sutures of natural origin than
around synthetic ones [5-10]. Technological ad-
vancements in the field of synthetic fibers have
enabled the development of high quality threads,
very stable in terms of physical configuration,
showing high biocompatibility [11, 12, 13].

From a biological point of view, the ideal su-
ture material should be as inert as possible and
should not impede tissue regeneration. Due to
anatomical and physiological complexity of the
oral cavity, clinical and histological studies have
suggested quite different oral tissue reactions
to sutures in comparison with other parts of
the human body [6, 14]. Oral cavity may be
compared to a bioreactor, where in warm and
damp environment bacteria are in constant in-
teraction with present food detritus, enhancing
the risk of superinfection [1]. It has been shown
that in the presence of sutures, only 100 CFU
of bacteria are sufficient to induce the onset of
infection [15].

The aim of this study was to compare poly-
propylene and silk suture materials in terms of
bacterial adherence and clinical features, in-
cluding the influence on wound healing.
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METHODS
Patients

Ten healthy female patients aged 21-27 years, undergo-
ing surgical extraction of two impacted third molars, were
included in the study. Using standard surgical protocol,
unilateral upper and lower wisdom teeth were extracted at
the same time and wounds were sutured with simple inter-
rupted sutures. The envelope design for mucoperiosteal
flap was used in mandible, with sulcular incision going
from mesial part of the first molar, engaging second molar
and extending buccally along the external oblique ridge. In
the maxilla, standard triangular flap was performed with
the vertical releasing incision made at the distal part of the
interdental papilla between the first and the second molar.
Each wound was sutured with different thread (one mono-
filament and one multifilament) taking care of equal distri-
bution between jaws, i.e. both threads were used five times
in the upper and five times in the lower jaw. The suture
materials were black braided silk (Sofsilk®, Covidien LLC,
USA) 4/0 gauge, with a 19 mm, 3/8 circle “reverse cutting”
needle, and polypropylene (Surgipro®, Covidien LLC) 4/0
gauge, with a 19 mm, 3/8 circle “reverse cutting” needle.
All sutures were placed and removed by the same surgeon
in order to avoid inter-examiner variability. The sutures
were removed seven days postoperatively. The study was
approved by the institutional Ethics Committee and is in
compliance with the Helsinki Declaration. Accordingly,
all included patients signed a detailed informed consent.

Microorganisms’ quantification

Knots of both sutures, obtained from each patient, were
placed into sterile tubes (Eppendorf, Hamburg, Germany),
transferred to the lab, and prepared for microbial analysis.
In order to obtain consistent results, a portion of 4 mm in
length of each sample was used for real-time polymerase
chain reaction (PCR). Bacterial DNA was isolated using
a KAPA Express Extract DNA Extraction Kit (Kapa Bio-
systems, Wilmington, MA, USA) according to the manu-
facturer’s instructions. DNA extracts were stored at -20°C
prior to PCR analysis. Total gene copy number determi-
nation was done as described by Brajovi¢ et al [16], using
Maxima™ SYBR Green/ROX qPCR Master Mix (Thermo
Fisher Scientific, Waltham, MA, USA) and the following
primers: Fw 5-TCCTACGGGAGCACAGT’-3 and Rv
(5GGACTACCAGGGTATCTAATCCTGTT-3’ Real-time
PCR analyses were performed on Line Gene-K Fluores-
cence Real-time PCR Detection System (Hangzhou Bioer
Technology Co. Ltd., Hangzhou, China).

Clinical parameters

Control check-ups were performed on the first, third, and
seventh day postoperatively. Soft tissue healing was judged
by the operator with the help of healing index shown in
Table 1 and presented numerically [17]. Using the Visual
Analogue Scale (VAS), the operator rated threads with
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Table 1. Soft tissue healing index by Landry et al. [17]

Very poor (1)
(has 2 or more of
the following)

Tissue color: = 50% of gingiva red

Response to palpation: bleeding

Granulation tissue: present

Incision margin: not epithelialized, with loss
of epithelium beyond incision margin
Suppuration: present

Tissue color: =2 50% of gingiva red
Response to palpation: bleeding
Granulation tissue: present

Incision margin: not epithelialized, with
connective tissue exposed

Tissue color: = 25 and < 50% of gingiva red
Response to palpation: no bleeding
Granulation tissue: none

Incision margin: no connective tissue exposed

Tissue color: < 25% of gingiva red

Response to palpation: no bleeding
Granulation tissue: none

Incision margin: no connective tissue exposed

Tissue color: all tissues pink

Response to palpation: no bleeding
Granulation tissue: none

Incision margin: no connective tissue exposed

Poor (2)

Good (3)

Very good (4)

Excellent (5)

respect to the ease of intraoperative handling properties
and the ease of removal. Patients, using the same scale,
evaluated the suture discomfort and suture removal pain
for each type of suture.

Scanning electron microscopy

Samples of both suture materials used in this study were
chosen randomly and analyzed by scanning electron mi-
croscopy (SEM). Specimens of silk and polypropylene
were placed on specimen holders and coated with gold
in a gold sputter at 18 mA for one minute. The specimens
were analyzed descriptively and photographed in a VEGA
TS 5133MM SEM high vacuum mode using the SE detec-
tor with accelerating voltage.

Statistical analysis

All statistical analyses were done using SPSS software pack-
age, version 18.0 (SPSS Inc., Chicago, IL, USA). Mean,
median, SD, and range values were used for the description
of numerical data. Descriptive data were expressed as per-
centage for discrete measures. Categorical variables were
compared using the ¥* test. Numerical data were analyzed
using Friedman and Wilcoxon test. Spearman’s correlation
coefficient was done in order to assess the relationship
between clinical parameters and microbial adherence. Dif-
ferences were considered significant when the p-value was
less than 0.05.

RESULTS
Microorganisms’ quantification
A total of 20 suture samples were examined for microbial

adherence and a statistically significant difference was
found between the average gene copy number of bacteria
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on silk sutures (2.33E + 10 £ 2.60E + 10 SD) and polypro-
pylene (1.46 E + 8 + 2.68E + 8 SD) (Figure 1). Not only
the average number of bacteria on silk was higher than on
polypropylene, but also all 10 silk samples, considered indi-
vidually, had higher bacterial load than the corresponding
polypropylene samples.

Clinical parameters

Postoperative period was uneventful in all patients. There
were no postoperative complications such as wound dehis-
cence, immediate or delayed infection, dry socket etc. In
the present study, a better regeneration was found around
polypropylene sutures than around silk sutures, both on
the third and on the seventh day postoperatively (Figure
2). No significant correlation was found between suture
microbial adherence and soft tissue healing.

Superior intraoperative handling properties were reg-
istered for polypropylene sutures (mean VAS 96.40 mm +
4.01 SD) compared to silk sutures (mean VAS 60 mm +
17.15 SD; p = 0.005). Removal of both sutures was effort-
less and without significant difference between the two
groups (Figure 3). In addition, mean values for suture re-
moval pain data were higher for silk suture; however, it
was not statistically significant (Figure 3).

The degree of discomfort due to suture presence on the
first, third, and seventh postoperative day, as depicted in
Figure 4, indicates that there was no significant difference
between silk and polypropylene.

An important correlation was found between bacte-
rial adherence and patient discomfort for silk (r = 0.84;
p = 0.002), whilst such an association was not found for
polypropylene (r = 0.44; p = 0.21).

Scanning electron microscopy

Representative micrographs of silk and polypropylene
threads are given in Figure 5, depicting obvious differ-
ences related to debris accumulation.

DISCUSSION

Establishing primary wound closure without tension and
avoiding postoperative infection are essential factors for
optimal wound healing. Various suture materials are used
in oral surgery for that purpose. One could find himself in
a dilemma whether to use absorbable or non-absorbable,
monofilament or multifilament, natural or synthetic ma-
terials. Non-absorbable sutures are widely used in oral
surgery due to their satisfactory clinical properties. On
the other hand, complex suturing techniques require uti-
lization of absorbable sutures occasionally. Absorbable
materials are often indispensable in pediatric surgery to
protect children from additional trauma at the time of re-
moval. In addition, for high-risk patients (HIV, HBV, etc.),
it is preferable to use absorbable sutures in order to avoid
unnecessary exposure of medical staff to pathogens [1].

Dragovi¢ M. et al.
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Figure 1. Individual values of total gene copy number of bacteria on
silk and polypropylene sutures for each patient and type of suture
(p = 0.005)
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Figure 2. Average mark for each type of suture on the 3rd and 7th
postoperative day according to soft tissue healing index by Landry
etal.[17] (p =0.016)
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Figure 3. Visual Analogue Scale results (mean values) for clinical fea-
tures related to suture materials

Silk is a non-absorbable multifilament suture of natural
origin, well known as an easy-handling material, very pli-
able and strong enough to resist breaking during surgery.
What is regarded as its negative feature is a significant
tensile strength loss in early postoperative days in con-
junction with swelling and fragmentation due to soaking
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Figure 4. Visual Analogue Scale (VAS) results (mean values) for patient
discomfort on the 1st, 3rd, and 7th postoperative day

with saliva [7, 18, 19, 20]. Nevertheless, the necessity for
longer tissue support inevitably imposes the use of non-
absorbable synthetic materials, as they maintain tensile
strength for a long time. In the case of polypropylene, it
has been shown that tensile strength is modified very little
immediately after knot tying [21]. Moreover, it has also
been shown on animal models that polypropylene retained
its tensile strength even after a period of two years [11].
Additionally, polypropylene as a monofilament synthetic
suture elicits less pronounced tissue reaction then multifil-
ament sutures [11, 12]. It has also been confirmed that silk
induces remarkably greater tissue reaction in comparison
with monofilament synthetic sutures [5-7, 22].

To the best of our knowledge, there are no studies on
patients dealing with clinical implications of polypropylene
versus silk use in oral surgery. It may be that the smooth
surface and the absence of capillarity enable polypropylene
thread to not only engage tissue with minimal friction and
trauma but also to cause less tissue irritation during the
healing period. The latter is of special importance, since
strong tissue reaction around a suture could impede tissue
regeneration and prolong healing. Despite some limitations,
the present study confirmed significantly better soft tissue
healing around polypropylene sutures as compared to silk
ones, on both the third and the seventh postoperative day.

According to the literature, greater risk of bacterial
colonization and migration along the suture is related to
multifilament materials due to “wicking” phenomenon and
interstices between twisted/braided threads [23, 24, 25].
Consequently, microorganisms might be transferred into
deeper parts of the wound, where they may be harmful,
causing an infection and delay of healing. However, our
results showed no correlation between bacterial adherence
and soft tissue healing. Quantification of bacteria by real-
time PCR is reliable to a great extent, although the number
of bacteria includes both viable and nonviable microbial
species. The analysis of collected data in our study clearly
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i

Figure 5. Scanning electron micrograph of (A) silk and (B) polypro-
pylene sample, 1 mm from the free end; free end of (C) silk and (D)
polypropylene

indicates that silk is far more susceptible to bacterial adher-
ence than polypropylene. These results are in accordance
with findings of other authors [20, 23, 24, 26, 27, 28]. De-
spite different methods used for bacterial identification,
data from all studies are consistent regarding the fact that
monofilament sutures are less prone to microbial adherence
than multifilament sutures. It is also widely accepted that
physical configuration of threads, more than the material
itself, contributes to different affinity of bacteria.

Concerning polypropylene features, its outstanding
breaking strength, tying fluency, and knot security addi-
tionally recommend it as the material of choice for surgi-
cal sutures [21, 29]. Although sutures with low friction
coefficient are at greater risk of being undone untimely,
this may be successfully prevented by selecting adequate
knots [1, 2]. In our study, polypropylene was estimated as
highly preferable to silk due to easiness in intraoperative
manipulation. Our study showed no significant difference
between polypropylene and silk sutures in relation to the
easiness of thread removal and accompanying removal
pain (Figure 3). Higher mean value of suture removal pain
for silk suture might be a consequence of inferior healing,
as well as higher friction, as compared to polypropylene.
Namely, when a thread with huge friction coefficient is
glided through tissue with considerable speed, that friction
is converted into heat, which ultimately may result in the
onset of micro-burns along the line of the suture [1]. In
our study, polypropylene was found to be slightly easier
to remove, most likely due to its low friction rate, as well
as an absence of fluid absorption.

As polypropylene is not widely used in oral surgery due
to its rigidity, in particular caliber 3-0, almost all available
information about this thread comes from other fields of
surgery. Our study showed no significant difference be-
tween silk and polypropylene sutures regarding patient
discomfort, albeit values for polypropylene were higher,
especially on the first and the third postoperative day. Pre-
sumably, the main reason for patient annoyance is related
to pricking, which could sometimes lead to the appear-
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ance of decubitus in the postoperative period. In order to
avoid that kind of complication, it is recommended to use
threads with smaller diameter (4-0, 5-0, 6-0), as well as to
cut them with scissors at a right angle, thereby evading
the formation of a sharp free end. Likewise, leaving free
ends at least 5-7 mm long may contribute to improved
acceptance of these sutures by reducing inflexibility and
pricking effect. It can be assumed that the lack of bacteria
on polypropylene suture knots may compensate for their
pricking effect. Hence, in our study, patient’s subjective
sensations of comfort/discomfort were quite similar for
silk and polypropylene.
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CBuIeHM U NOAUNPONUAEHCKM MaTepujan 3a LWABOBE Y OPa/IHOj XUPYpPruju —
KO/IOHM3aLMja MUKPOOPraHU3MUMA U KNIMHUYKE KapaKTepuUCTUKe

Mupocnag [lparosuh', Mapko lNejouh', JeneHa Crenuh', CBetnana [lparosuh? Haha Hukonuh?, JosaHa Kyamanosuh-Tduhep?,

CrbexkaHa Yonuh', Jenena Munatumt?

'YHuBep3uteT y beorpagy, CromatonoLku Gpakyntet, KnuHuka 3a opanHy xupyprujy, beorpag, Cpbuja;
2YHneep3uTeT y beorpaay, Cromatonowku akyntet, Onerbetbe 3a XymaHy reHeTuky, beorpag, Cpouja;
YHneep3uTeT y beorpapy, Cromatonowku dakynteT, Ofesberbe 3a MeaULMHCKY CTaTUCTUKY 1 MHdopmMaTuky, beorpap, Cpbuja

CAMETAK

YBoa/Llwn Linb oBe cTyauje 6uo je nopehetbe cBunexor (CK)
1 nonunponuneHckor koHua (MMK) y nornegy npmjeMunsocTu
3a 6aKTepuje 1 KNTMHNYKKX KapaKTepUCTUKa, YKIbyuyjyhiu yTuuaj
Ha 3apacTatbe MeKOr TKMBA Y YCHOj AYTJbY.

Mertope Y cTyaujy je yK/ibyueHO AeceT 34paBux NCMUTAHKKA KOZ,
KOj1X Cy XVIpYpPLUKM 13BaheHn ropHm 1 oMU YMHbaK ca jefHe
CTpaHe NCTOBPEMEHO, @ paHe Cy YLIMBEHE Pa3IunTUM KOHL-
ma (jegaH moHodunameHTHY — MNIMK 1 jeaaH nonudrnnameHTHU
- CK). KsaHTrduKaLmja 6akTepuja Ha y30pLMMa KoHaLa Koju cy
YKNOHbEH Cefiam AAaHa nocsie onepaumje ypaheHa je metogom
NaHYyaHe peakLuuje nonmmepase y peanHom Bpemeny. OpanHu
XUpYpr je y3 nomoh BusyenHe aHanorHe ckane oLiewm1Bao Na-
Kohy MHTpaonepaTUBHOT PyKOBakba, Kao 1 nakohy yknamara
KoHaLa. 3a npoLieHy KBanuTeTa 3apactarba MeKor TK1MBa Ko-
puviwheH je nHAeKc no JlaHapwjy.
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Pesyntatu CraTucTnuky 3HayajHoO BuLle 6akTepuja HaheHo je
Ha cum y3opuuma CKy nopebetsy ca MMMK (p = 0,005). MMNK ce
NMoKa3ao 3HauyajHo NaKLWUM 3a MHTPaonepaTUBHO PyKOBakbe
y ogHocy Ha CK (p = 0,005). Takohe, 3apacTarme MeKOr TK/Ba,
3.1 7. flaHa NOCTONEepaTMBHO, 61O je 3HaYajHO yCnellHje OKo
MK Hero oko CK (p = 0,016). HenpujatHocT 360r NpucycTea
KoHaua 6una je Beha kog npumene MKy ogHocy Ha CK, anu
6€3 CTaTUCTUYKM 3HaYajHe pasfuke.

3akmyyak [lonnponunneHcKy KoHaw je y 0f4HOCY Ha CBUNEHN
KOHaL| NoKa3ao 3HauajHO Marby NpKjeMurBOCT 3a 6akTepuje 1
60sbe KIMHMYKE KapaKTepUCTUKe, YKibyudyjyhn 1 6orbe 3apac-
Tarbe MeKOr TKMBa.

KmbyuHe peun: 6aKktepujcka npyjemMymBoCT; 3apacTakbe MeKor
TKMBA; HEPECOPNTUBHMN XNPYPLLKN KOHLIW; OpasiHa XMpypruja;
real time-PCR
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The impact of smoking on clinical characteristics
and treatment outcome of patients with pulmonary
tuberculosis

Sonja Smilji¢
University of Pristina, Faculty of Medicine, Department of Physiology, Kosovska Mitrovica, Serbia

SUMMARY

Intoroduction/Objective The objectives of our study were to determine the impact of smoking on clini-
cal characteristics, the scope of radiological severity, and treatment outcome of patients with pulmonary
tuberculosis (PTB).

Method This prospective study included patients suffering from PTB treated at the Pulmonology De-
partment of the Clinical Hospital Center in Kosovska Mitrovica in the period between 2010 and 2016.
Results Among smokers suffering from PTB there were significantly more males (p = 0.05) between 30
and 49 years of age (p < 0.001). There was significantly more alcohol consumption present in smokers
(p < 0.001), whose social factor for developing PTB (p = 0.002) was more expressed. A more severe form of
PTB with cavitation was more common in smokers (38.8%), while a milder, parenchymatous, unilateral PTB
was present in non-smokers (31.8%). Extensive X-ray changes were more common in smokers (p = 0.002).
Relapse of the disease was more prevalent in smokers (p = 0.05). In multivariate logistic regression, the
risks of being a smoker included years of age: 30-39 [odds ratio (OD) = 18.11], 40-49 (OR = 19.66), and
50-59 (OR = 9.06), and alcohol consumption habits (OR = 9.32).

Conclusion Smokers were more often afflicted with sputum-positive PTB, had extensive radiological
changes, and the relapse of the disease was more common. Smokers were mostly middle-aged, with
alcohol consumption habits, and constructed a group of patients whose habits were a critical factor for
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the eradication of tuberculosis.
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INTRODUCTION

Smoking and tuberculosis (TB) are the two
biggest public health problems in the world.
Smoking is one of the leading causes of pre-
mature death, causing six million deaths an-
nually. Today, about 33% of the world’s popu-
lation smokes, mainly in countries with a high
prevalence of TB. In 2015, pulmonary tuber-
culosis (PTB) affected 10.4 million people and
one fifth of TB cases can be blamed on tobacco
smoking [1]. The 2014 United States Surgeon
General’s Report implicates smoking as a cause
of TB disease among those latently infected
with Mycobacterium tuberculosis [2].

While the link between smoking and PTB
was recognized almost a century ago, the impact
of smoking on the development of TB has most-
ly been explained in the last few decades [3].
Active and passive exposures to tobacco smoke
are independent risk factors for TB infection, the
progression of TB infection to an active disease,
severe clinical profile, and an increased risk of
relapse and mortality. Thus, smokers are at a
higher risk of developing TB than non-smokers.
In smokers, the latent form of TB often turns
into an active one, and the determining factor
in this is their general health status. Smoking af-
fects health and modifies the immune response,
which favors the development of TB [4, 5, 6].

A recent study based on mathematical mod-
eling estimated that, between 2010 and 2050,
smoking can increase the number of TB pa-
tients in the world by 18 million, and cause a
significant increase in mortality if the current
trend in tobacco consumption continues un-
checked [7]. Smoking prevalence among TB
patients is higher than among the general pop-
ulation in many countries. However, the data
are different, from 48% in Catalonia, 54.6% in
China, to 81.5% in rural India [8, 9, 10]. Pa-
tients who are smokers often spread the dis-
ease to other family members [11]. The World
Health Organisation estimates that about one
third of people in the world are infected with
Mpycobacterium tuberculosis and that 90% of
them exhibit no symptoms, making it a latent
TB infection [1]. Smoking, alcohol consump-
tion, and malnutrition can influence the transi-
tion from the latent to the active form of TB.

Possible mechanisms of the impact of smok-
ing include reduced clearance of secretions on
tracheobronchial mucosal surface, reduced
phagocytic function of alveolar macrophages,
reduced alveolar macrophage production of
tumor necrosis factor (TNF), and increased
macrophage hemochromatosis [3, 12]. Smok-
ing reduces the effectiveness of the alveolar
macrophages in developing effective immune
response by altering the expression of cell
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proinflammatory cytokines [13]. In addition to nicotine,
which modulates the activity of macrophages, about 5,000
more substances present in tobacco smoke modulate the
activity of inflammatory cells. The correlation of TB and
smoking can be a result of the inhibitory effect of nicotine
in the production of TNF-alpha and anti-inflammatory
cytokines CKSCL8 that make patients susceptible to the
progression of the latent form of the infection into the
active one. Smoking disrupts the phagocytic function of
alveolar macrophages and induces apoptosis in macro-
phages. Chronic exposure to cigarette smoke reduces the
expression of surface proteins related to antigen presenta-
tion by macrophages. Monocyte macrophage system in TB
patients has a reduced phagocytic capacity, which is further
reduced in patients with TB who smoke [3, 14].

Chronic alcohol use can reduce the response of mac-
rophages and the immune system [15]. Body mass index
value under 18.5 kg/m? is seen as a marker for malnu-
trition, and malnutrition can reduce immune response
either through the interaction of monocyte-macrophages
and T-lymphocytes and their cytokines or the secondary
immune deficiency that increases the susceptibility of the
host to infection [16]. Alcohol consumption significantly
worsens the clinical manifestation of the disease and the
outcome of the treatment, which may be the result of the
adverse reactions to medication used in the treatment of
PTB. People that abuse alcohol are 1.32 times more likely
to exhibit an adverse reaction to tuberculostatics [10, 17].
The relation between the manifestation of adverse drug
effects during treatment and unsuccessful treatment plays
an important role in controlling the spread of TB.

The social and clinical reasons for the failure of anti-
tuberculosis therapy can be seen as a result of smoking
and alcoholism. Smoking and alcohol are related to other
pathological conditions that can be among the causes of
treatment fajlure, and often of the premature discontinu-
ation of therapy.

Unsuccessful treatment outcome is an adverse health
condition for both the patients and for the public health,
because it increases the duration of infectiousness; thus, in-
dividual and public health concerns should be considered
together in planning effective control strategies. A large
proportion of cases in which treatment will be unsuccess-
ful could be predicted at entry through screening for age
group, smoking, and alcoholism, and specially targeted
measures could be taken in such cases.

The aim of our study was to determine the impact of
smoking on clinical characteristics, the scope of radiological
severity, and the treatment outcome of patients with PTB.

METHODS

The survey was conducted in accordance with the ethi-
cal principles and was approved by the Ethics Committee
of the Pritina Faculty of Medicine, temporarily seated in
Kosovska Mitrovica.

This prospective study was conducted at the Depart-
ment of Pulmonology of the Clinical-Health Center in
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Kosovska Mitrovica, the reference hospital for TB treat-
ment. The study included patients suffering from TB, a
total of 104 subjects treated during the period between
2010 and 2016.

The inclusion criteria for the selection of patients in
this study were as follows: 1) older than 20 years of age;
2) typical symptoms of PTB (cough, sputum production,
fever, night sweats, and weight loss); 3) typical fibrocavitary
pulmonary infiltrates on chest radiographs standard; 4)
at least one smear-positive sputum, with the subsequent
positive culture of Mycobacterium tuberculosis, and 5) all
study patients could already have been on the antitubercu-
losis treatment (processed with all necessary radiological,
microbiological, and laboratory and spirometric examina-
tions, before starting the antituberculosis treatment).

On admission, the patients’ data regarding demograph-
ics, age, sex, residence, marital status, education, occupa-
tion and possible contact with people suffering from TB
were gathered. Special attention was paid to risk factors for
developing PTB: smoking, alcohol consumption, drug use,
and social status. In regard to comorbidities, we processed
instances of diabetes mellitus.

All the patients were divided into two groups — smokers
and non-smokers. The subjects were considered smokers
if they reported that they smoked one or more cigarettes
per day during the year preceding the diagnosis of TB,
or non-smokers if they consumed less than 100 cigarettes
in their life [8, 18]. Alcohol consumption was considered
significant if male subjects consumed more than 280 g of
alcohol per week, and female subjects over 168 g per week.
None of our subjects used drugs (intravenous heroin and/
or cocaine, or other).

We processed the following initial symptoms and signs
in our patients: cough, sputum production, hemoptysis,
chest pain, fever, night sweats, fatigue, and weight loss.
In regard to the laboratory parameters, we processed the
parameters for anemia (hemoglobin, hematocrit, hemato-
logical indices) and sedimentation rate. Sputum samples
were taken from all the patients for a direct microscopy of
the preparations stained according to the Ziehl-Neelsen
method. Also, cultivation of the bacillus on the Lowen-
stein-Jansen medium was performed for all samples. The
sputum was collected in the morning, before eating, af-
ter a spontaneous expectoration. Each sputum positive
for direct microscopy was verified by the culture on the
Lowenstein-Jansen medium. PTB was bacteriologically
confirmed if the two sputum findings confirmed bacillus
and/or in the case of positive sputum cultivation.

Chest X-ray results were categorized according to the
scale of changes, their localization and their morphological
structure. The interpretation of chest X-ray abnormalities
was performed by a radiologist. Chest X-rays were focused
on pulmonary parenchyma and caverns. The interpretation
of abnormalities in the pulmonary parenchyma included
unilateral or bilateral changes, the location of changes (in
the lower, medium and upper fields) and the scale of chang-
es (minimum/moderate and extensive).The final diagnosis
of PTB was made based on the positive findings pertaining
to acid-resistant bacilli in sputum and/or chest X-rays.
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Statistical analysis

The data were analyzed by descriptive statistical methods
and presented as frequencies and relative numbers. For
the analysis of frequency differences between the groups,
X’ test was used. Binary logistic regression was the tech-
nique used to analyze the dependencies between activi-
ties. The multiple logistic regression model included all
the predictors that had statistical significance at 0.05in a
single logistic regression model. The criterion for statistical
significance was p < 0.05.

For statistical data analysis, we used the IBM SPSS Sta-
tistics for Windows, Version 22.0 (IBM Corp., Armonk,
NY, USA).

RESULTS

The study involved patients with PTB treated at the De-
partment of Pulmonology in the period between 2010 and
2016. During these six years, we treated 104 patients with
TB, who were predominantly male (67%). Out of the total
number of patients with PTB, 60 were smokers (57.7%)
and were 44 non-smokers (42.3%). Among smokers suffer-
ing from TB there were significantly more males (p = 0.05),
between 30 and 49 years of age (p < 0.001). The majority
of non-smokers who became ill (19) with TB are among
women of the age between 20 and 29 years.

There was no significant difference in relation to the
place of residence, family status, and education level be-
tween smokers and non-smokers. However, smokers suf-
tering from TB were more likely to be manual laborers
(40%). Smokers consumed alcohol significantly more often
than non-smokers did (p = 0.001). The social determinant
was significant in smokers with PTB (p = 0.002). A pos-
sible contact with the PTB affected people and diabetes
mellitus were equally present in smokers and non-smokers
(Table 1).

Respiratory symptoms were typical for both groups of
patients, and did not differ significantly. Laboratory pa-
rameters for anemia and erythrocyte sedimentation rate
did not differ significantly in smokers and non-smokers.
A direct sputum bacilloscopy was more frequently positive
in smokers than in non-smokers (Table 2).

There were some significant differences in radiographic
severity. Smokers were often diagnosed with TB with cavi-
tation, while in non-smokers the more common form was
unilateral parenchymal PTB. Upper lung fields were sig-
nificantly more affected by the changes in smokers (68.3%).
The extent of radiological changes was significantly higher
in smokers (p = 0.002). The incidence of relapse in smokers
was 23.3% and 9.1% in non-smokers. The relapse of the dis-
ease was significantly more common in smokers (p = 0.05)
(Table 3). Multiple logistic regression of the variables related
to socio-demographic characteristics and risk factors as-
sociated with smoking included age [30-39 (OR = 11.18),
40-49 (OR = 19.66), and 50-59 (OR = 9.06)] and the habit
of alcohol consumption (OR = 9.32) (Table 4).

Smilji¢ S.

Table 1. Sociodemographic characteristics and risk factors for
pulmonary tuberculosis in smokers and non-smokers (n = 104)

) ) Population examined
Eﬁ;f:?tigjttilcim Smoker n (%) | Non-smoker n (%) p
60 (57.7) 44 (42.3)
Age, years
20-29 3(5) 17 (38.6)
30-39 11(18.3) 3(6.8)
40-49 13(21.7) 2(4.5) < 0.001
50-59 21(35.0) 10 (22.7)
> 60 12 (20) 12 (27.3)
Sex
Male 45 (75) 25 (56.8)
Female 15 (25) 19 (43.2) 0050
Residence
Rural 45 (75.0) 32(72.7)
0.794
Urban 15 (25.0) 12 (27.3)
Marital status
Single 25 (41.7) 25 (56.8) 0127
Married 35(58.3) 19 (43.2)
Education
Primary 36 (60) 23(52.3) 0.432
Secondary 22 (36.7) 21 (47.7)
High 2(3.3) 0(0)
Employment status
Unemployed 13(21.7) 11 (25)
Manual laborer 24 (40) 9(20.5) 0.185
Office worker 9(15) 8(18.2)
Pensioner 14 (23.3) 16 (36.4)
Alcohol use
Yes 19(31.7) 1(2.3)
No 41 (68.3) 43 (97.7) < 0.001
Social determinants
Yes 30 (50) 9(20.5)
No 30 (50) 35(79.5) 0.002
Tuberculosis contact
Yes 6(10) 4(9.1)
No 54 (90) 40 (90.9) 0.877
Tuberculosis history
Yes 9(15) 7(16.3)
No 51(85) 37(83.7) 0.860
Diabetes mellitus
Yes 9(15) 5(11.4)
No 51(85) 39(88.6) 0.591
DISCUSSION

The World Health Organisation estimates that, during
2015, 9.4 million people were affected by TB, with a fatal
outcome in 1.4 million of the treated patients. The main
reasons for maintaining this high number of patients in
the past two decades are the large number of HIV-infected
patients and multidrug-resistant TB [19, 20]. Another very
important risk factor whose effects on morbidity related to
TB have been explained in the past several years is smoking
[21]. In European countries, 16% of fatalities among adults
older than 30 years were caused by tobacco consumption
[21]. Other risk factors for developing TB include alcohol,
drugs and associated diseases, especially diabetes, contact
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Table 2. Symptoms and clinical signs between smokers and non-
smokers with pulmonary tuberculosis (n = 104)

Table 3. Comparison of severity of pulmonary tuberculosis and treat-
ment outcome between smokers and non-smokers

Population examined
Symptoms Smokers n (%) Non-smokers n (%) p
60 (57.7) 44 (42.3)
Cough
Yes 53(88.3) 34(77.3)
0.132
No 13(11.7) 11 (22.7)
Productive cough
Yes 36 (60) 21(47.7)
0.214
No 24 (40) 23(52.3)
Hemoptysis
Yes 5(8.3) 7(15.9)
0.232
No 55(91.7) 37 (84.1)
Fever
Yes 41 (68.3) 24 (54.5) 0151
No 19(31.7) 20 (45.5) )
Night sweats
Yes 34 (58.6) 25 (56.8)
0.935
No 26 (41.4) 19 (43.2)
Asthenia
Yes 37 (61.7) 30 (68.2)
0.493
No 23 (38.3) 14 (31.8)
Weight loss
Yes 27 (45) 25 (56.8)
0.234
No 33(55) 19 (43.2)
Anemia
Yes 19(31.7) 11(25)
0.458
No 41 (68.3) 33(75)
Sedimentation rate
Yes 42 (70) 29 (65.9)
0.658
No 18 (30) 15 (34.1)
Sputum
Negati 17 (28. 20 (45.
g.a. ive (28.3) 0(45.5) 0072
Positive 43 (71.7) 24 (54.5)

with infected persons, as well as poor living conditions
such as overcrowding and poor ventilation. There are no
detailed data on the global prevalence of risk factors, so it
is assumed that the prevalence of risk factors is the same
in all segments of the adult population.

Smokers suffering from TB had a more severe clini-
cal and radiological presentation of the disease, a more
common sputum-positive TB in the beginning, as well as
two months after the treatment, a lower therapy success
rate, and a higher risk of relapse [13]. Patients treated for
TB who were included in our study were mostly smokers
(57.7%). This is a higher percentage of smokers than in
studies conducted in different parts of the world, including
countries with high PTB prevalence [9, 10, 15]. A similar
number of smokers suffering from TB were recorded in
Russia (49%) and Spain (48%). Also, the number of smok-
ers among our patients suffering from PTB was higher
than in the general population, where it amounted to
41.2% in people between the ages of 18 and 64 years [8, 22].

Socio-demographic characteristics of smokers and non-
smokers suffering from PTB included in our study did
not notably differ. A significant difference was detected in
relation to patients’ sex. Smokers suffering from TB were
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Population examined
Clinical characteristics Sr:(();)e;rs Non;]s&(;kers p
60 (57.7) 44 (42.3)

Case type
New 46 (76.7) 40 (90)

0.050
Retreatment 14 (23.3) 4(10)
Diagnosis
PTB unilateral 14 (23.3) 14 (31.8)
PTB bilateral 18 (30) 17 (38.6)
g\ﬁt‘:"e':h multiple 23(383) opos) | 3
Pleural effusion 5(8.3) 4(9.1)
Location of CXR abnormality
Upper field 41 (68.3) 27 (61.4)
Medium field 11(18.3) 7 (15.9) 0.390
Lower field 8(13.4) 10(22.7)
Radiological severity
Initial 21(48.1) 29 (65.9)
tAudt;/:rrc]ingsis 39(51.9) 15(34.1) no
Outcomes
Cure 46 (44.2) 39(97.5)
Relapse 11(10.6) 4(3.8) 0.475
Death 3(2.9) 1(1)
Intra hospital therapy (days)
<30 11(18) 9(20.5)

0.786
>30 49 (81.7) 35(79.5)

CXR - chest X-ray; PTB - pulmonary tuberculosis

Table 4. Multivariate logistic analysis of the association of demographic
characteristics and risk factors with smoking

Factors OR (Cl1 95%) p
Age (years)

20-29 (reference) - -
30-39 11.18 (1.75-71.52) 0.011
40-49 19.66 (2.67-144.94) 0.003
50-59 9.06 (2.10-39.01) 0.003
> 60 5.29(1.21-23.04) 0.027
Sex 0.8 (0.28-2.25) 0.615
Alcohol use 9.32(1.12-77.67) 0.039
Social determinants 2.01 (0.72-5.66) 0.172

OR - odds ratio; CI - confidence interval

mostly middle-aged men, between 30 and 49 years of age,
who were manual laborers [23]. Among the non-smokers,
ill with TB were mainly females between 20 and 29 years
of age, from the rural environment. The traditional way of
behavior among unemployed women from the country-
side continues to be present in this region, so that women
are less likely to be smokers. Place of residence, family
status, and education level did not differ significantly,
which is in contrast with data from other regions, where
there the number of affected smokers in the rural areas
was greater [24]. The results of the 2013 Health Survey in
Serbia show that the percentage of smokers in the cities is
statistically significantly higher compared to inhabitants
of rural areas. It also showed that there are fewer females
among smokers.
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Risk factors considered important in the occurrence of
PTB were a possible contact with an affected person and a
positive family history. However, these were equally present
in non-smokers and smokers. We obtained the same results
concerning comorbidities. Our study was not able to con-
tirm the existing evidence that the association of smoking
and diabetes increases the risk of developing TB, probably
because among our patients, smokers suffering from TB
were mostly middle-aged persons who did not suffer from
diabetes mellitus [23, 25]. Older patients suffering from TB
who were treated for diabetes mellitus were rarely smokers.

The risk factors are more common in men than in
women, which was concluded in the study that covered
14 countries with the highest rate of TB incidence. In ad-
dition to cigarette smoking, alcohol consumption and the
social determinant were the most important predictors
for developing PTB among our subjects. Men who drank
alcohol and smoked cigarettes were more susceptible to TB.
Among the general population, 4.7% were daily alcohol
consumers, while the percentage was several times higher
among our TB patients (31.7%). There were a significant
number of smokers who were also alcohol consumers [18].
Among the affected women, there were fewer smokers and
they rarely drank alcohol [19]. Fewer smokers and alcohol
consumers among our female patients treated for PTB can
be explained by the fact that these habits are not socially
acceptable in their social settings, where men drink six
times more than women.

Important symptoms in the diagnosis of TB are the fol-
lowing: a cough present for at least two weeks, sputum,
fever, night sweats, weight loss, asthenia, and hemoptysis
[18]. A single symptom can be present, or there can be a
combination of several TB-sensitive symptoms. In patients
involved in our study, the symptoms of the disease oc-
curred earlier in smokers than in non-smokers, but there
were no significant differences present in the manifesta-
tions of symptoms of the disease, which was not in line
with other studies. We confirmed that the sputum-positive
PTB was more common in smokers. Smokers who suf-
fer from TB are likely to have a greater ability to spread
germs and a greater risk to infect their family members. It
is possible to protect the family by changing their habits
and quitting smoking. In patients with PTB, we detected
laboratory abnormalities such as anemia and accelerated
erythrocyte sedimentation rate, which did not significantly
differentiate between smokers and non-smokers. Chronic
infections, including TB, cause anemia, which is explained
by the suppression of erythropoiesis of inflammatory me-
diators. On the other hand, the disruption of iron homeo-
stasis develops with an increased absorption and retention
of iron in the reticuloendothelial system during a chronic
infection, such as TB [26].

Cigarette smoking is associated with an increased risk of
advanced and more severe forms of the disease, such as cavi-
tation, a positive sputum culture, and subsequent conversion
of sputum culture after starting the treatment. Smoking has
adverse effects on the completion of the treatment and re-
lapse [27, 28]. In our study, smokers with PTB were more
likely to experience bilateral changes on lung parenchyma or
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caverns. An Indian study showed that among non-smokers
there were more people with minimal changes, while exten-
sive changes were more common among smokers. Cavita-
tion is more common in smokers [29].

In our patients, in addition to severe clinical manifesta-
tions of the disease, poorer treatment outcomes and relapse
were significantly more frequent. This is consistent with
other studies, where relapse of TB was recorded in 10.4%
of patients [30]. For example, in a survey conducted in
Georgia, smokers had a 70% poorer outcome than non-
smokers [22]. Patients experiencing extensive changes on
the lung parenchyma often suffer from relapses and are at
increased risk of mortality [29, 30]. Among our patients,
there were more death outcomes in smokers suffering from
TB. We could not statistically confirm this fact due to a
relatively small sample and because the treatment of PTB
in the Northern Kosovo region is mostly successful. The ef-
fect of smoking on clinical parameters (lung cavitation and
positive sputum culture) and a slower sputum conversion
rate after the start of treatment has a serious impact on the
prevention of disease transmission. Even in patients who
are sensitive to treatment with tuberculostatics, the success
rate of the treatment is lower than the desired 85%, which
is the objective set by the World Health Organisation.

Several lifestyle factors are associated with an increased
risk of PTB, including smoking and alcohol abuse [15, 16].
Smoking and excessive alcohol consumption are major
health risks globally and are targets for interventions to
reduce the global burden of disease. Ensuring that patients
make appropriate lifestyle changes would help reduce the
overall burden of PTB.

The impact on the social determinants that are sig-
nificant predictors for developing PTB must take place
through a number of actions at the social level in order to
minimize poverty and promote better education on pre-
vention measures. Integrated public health programs are
needed, which can help reduce the number of patients with
diabetes mellitus, smoking, and excessive alcohol use [31].

CONCLUSION

Smokers suffering from TB were more often middle-aged
males that consumed alcohol and lived in poor social con-
ditions. They had more severe clinical manifestations of
TB with extensive X-ray changes in the lungs, often with
caverns. Smokers who suffered from TB had a higher risk
of relapse. The risk of death was higher in smokers than
in non-smokers.

A detailed understanding of the diffusion of smoking
in our environment, as well as the socio-demographic and
clinical factors associated with smoking among patients
with PTB, is the first step towards the formation of effective
strategies for early diagnosis, control, and monitoring, in
order to reduce the number of patients and improve treat-
ment outcomes. Smoking is a risk factor for more frequent
incidence of PTB with severe clinical forms and poorer
treatment outcome. A part of the strategy for eradicating TB
needs to be directed towards the campaign against smoking.
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ymu,aj nywerwa Ha KIMHNUYKE KapaKTepucTtuke, paguoiollKe npomeHe U ucxoa

neuera obonennx og Tybepkynose nayha

Corba CMubmnh

YHusep3utet y Mpuwwtnhn, MeguumHcku dakyntet, UHcTuTyT 33 dusmonormjy, Kocoscka Mutposuua, Cpbuja

CAXETAK

YBoa/Linm Linb Hawer nctpaxusarba 610 je aa yTBpAMMO yTi-
Liaj MyLUeHa Ha KIMHWYKE KapaKTepUCTIKE, 0BUM PaayoNowWwKnX
NpOMeHa 1 1cxop Nieyetba obonenux of Tydepkynose nnyha.
MeToponoruja [pocneKTMBHOM CTyAMjoM 06YXBaTUNN CMO CBE
obonene op Tybepkynose nnyha (TBM) neueHe Ha Operbetby
nynmornoruje KnmHuuko-60nHUYKor LieHTpa y Kocosckoj Mut-
posuuyn y nepuogy og 2010. go 2016. roguHe.

Pesyntatn Mehy nywauvma obonenvim og TBI 6uno je 3Hauvaj-
HO BHLWLe ocoba MyLuKor nona (p = 0,05), crapoctui uamehy 30 n
49 rogunHa (p < 0,001). Mywaum cy 3Ha4ajHO BULLE KOH3YMUPani
ankoxon (p < 0,001) n Manu cy n3paxeH coumjantu GakTop 3a
oborbeBatbe o TBIM (p = 0,002). Texka knmHuyka popma TBIM ca
KaBepHama 6una je yewwha koa nywaya (38,8%), a Kog Henylwaya
NaKLUa, MapeHXMMaTO3Ha, jeAHOCTpaHa niyhHa Tybepkynosa

(31,8%). O6MMHe pagronoLLKe NPOMEHe Cy bune n3pakeHuje
Kog nywaya (p = 0,002). Peunpamns 6onectu ce yewwhe jaBrbao Kog
nywaua (p = 0,05). Y MynTrBapmjaHTHOj TOFCTUYKOj perpecujm
pY3uK fa HeKo byae nylway jecy roguHe xmsota 30-39 (OR =
11,18), 40-49 (OR = 19,66) n 50-59 (OR = 9,06) 1 HaBMKa KOH-
3ymaumje ankoxona (OR = 9,32).

3aksbyyak Mywaun cy yewhe 60510Banu of CNyTym NO3UTHBHE
Ty6epKynose nnyha, manu cy obuMHUje pagunoLlKe NpomeHe
1 peunans 6onectu je 6vo vewhu. Y Hajsehem 6pojy 6unu cy
CpenHbMX rofyHa »MBOTa Ca HaBNKOM KOH3yMVpakba ankoxosna
1 YMHUAKY CY rpyny obonenux Ynje HaBuKe NnpencTaBbajy rnas-
HW Pa3Jior 3a MCKOPEHVBakbe TYOEPKYNo3e.

KmbyuHe peun: Ty6epkynosa nnyha; nyweme; ankoxon; PTI
abHOPMAJTHOCTK
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SUMMARY

Introduction/Objective Oropharyngeal carcinoma makes up to 3% of all newly diagnosed carcinomas in
the world. In Serbia, oropharyngeal carcinoma constitutes 1.8% of all malignancies. Studies have shown
a growing role of infections with human papilloma viruses (HPV) in oropharyngeal cancer etiology. HPV-
positive patients have a more favorable prognosis and significantly higher rate of overall survival. The
purpose of this paper was to establish how HPV status influenced Serbian patients’ overall survival and
the disease-free survival according to known risk factors (tobacco and alcohol consummation), clinical
TNM stage of the disease, and modality of treatment.

Methods The study included 87 patients treated for oropharyngeal carcinoma in a one-year period with
a five-year follow-up. Treatment modalities included surgery with or without postoperative radio- or
chemoradiotherapy, only radiotherapy or chemoradiotherapy. Sex, common risk factors, TNM stage, and
treatment method were considered, as well as the influence of HPV status on the overall survival and the
disease-specific survival depending on the presence of risk factors.

Results HPV-positive patients with oropharyngeal carcinoma were more frequently men, smokers, and
alcohol consumers. Considering clinical T, N, and M stage of the disease, the overall survival and the
disease-specific survival rates were better in HPV-positive patients, who had better survival if they were
treated with primary surgical therapy rather than primary radiotherapy.

Conclusion HPV status significantly influenced survival and locoregional control in Serbian patients with
oropharyngeal carcinoma. This implies possible modifications of treatment strategies for these patients
in order to further improve their prognosis and treatment outcomes.

Keywords: oropharyngeal carcinoma; human papillomavirus; overall survival; disease-specific survival

INTRODUCTION

Oropharyngeal squamous cell carcinoma (OP-
SCC) makes up to 3% of all newly diagnosed
carcinomas in the world, with majority occur-
ring in developing countries [1]. In Serbia, oro-
pharyngeal carcinoma constitutes 1.8% of all
malignancies. According to the latest available
data from 2013, the ascertained incidence of
diagnosed oropharyngeal squamous cell carci-
noma in the general population of Serbia was
5.3/100,000 [2].

There have been changes in demographic
characteristics, risk factors, and subsite of the
OPSCC over the last few decades. Though they
are still more frequent in men than in women,
incidence was higher in younger white males,
for human papilloma virus (HPV)-related
cancers [3]. Subsites, like lingual and palatine
tonsils, became more frequently involved, fol-
lowed by the base of the tongue [4]. Studies in
European countries and the United States have

shown a growing role of infections with HPV
in increasing incidence of OPSCC [5]. In the
United States, approximately 40-80% of oro-
pharyngeal carcinomas are considered to be
caused by HPV [6]. However, these patients
have a more favorable prognosis and signifi-
cantly higher rate of overall survival, with re-
ported 50% improvement in the overall survival
compared with HPV-negative patients [7, 8].
Studies that compare HPV status and outcomes
of treatment in patients with OPSCC are trend-
ing in the literature, and this is the first study of
that kind done on patients with oropharyngeal
carcinoma in Serbia.

The purpose of this paper was to establish
the demographic characteristics and risk fac-
tors in patients treated for OPSCC in Serbia,
and to contemplate how HPV status influenced
the patients’ overall survival and disease-free
survival taking into consideration clinical TNM
stage of the disease and the modality of treat-
ment.
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METHODS

The study included 87 patients treated for OPSCC at the
Clinic for Otorhinolaryngology and Maxillofacial Surgery
of the Clinical Centre of Serbia in Belgrade in a one-year
period (from January 2009 to January 2010). This study
was approved by the Institutional Ethics Committee (440/
IX-3/09), and all the patients signed the informed consent
form prior to their inclusion in the study. The patients were
divided into age groups according to the International Can-
cer Survival Standard using the Five Default Age Groups
(15-44, 45-54, 55-64, 65-74, 75+) [9]. Risk factors such as
continuous tobacco use and alcohol consumption during
the follow-up period were also noted. The patients were
treated after undergoing necessary diagnostic procedures
(clinical examination, tumor biopsy, and histopathology
verification, radiological diagnostics). Patients with previ-
ous treatment or relapse of the OPSCC were not included in
the study. HPV positivity was estimated by positive p16 im-
munohistochemical staining of the tissue samples [10, 11].
The modality of treatment for every patient was decided on
the Oncological Board (consisting of a radiotherapist, head
and neck surgeons, an oncologist, and a histopathologist).
The choice of primary and adjuvant treatment was decided
based on the National Comprehensive Cancer Network and
the American Society of Radiation Oncology guidelines,
which are recommended and used at the Clinic for Otorhi-
nolaryngology and Maxillofacial Surgery and the Institute
for Oncology and Radiology of Serbia in Belgrade [12, 13].
Surgical therapy involved resection of the tumor with some
form of neck dissection in case of cervical lymphadenopa-
thy. Radiotherapy consisted of external radiotherapy with
a total dose of 60-70 Gy in 30-35 fractions for six to seven
weeks. The patients received chemotherapy concurrently
with radiotherapy; three courses of cisplatin intravenously,
on the first, fourth, and seventh week during radiotherapy.
The follow-up period was five years. The patients were ex-
amined every month postoperatively during the first year,
every three months during the second and third year, and
every six months during the fourth and fifth year. Lethal
outcome and relapse of the disease was noted in the follow-
up period.

Overall survival and disease-free survival in HPV-pos-
itive and HPV-negative patients were analyzed depending
on demographic data of the patients, such as age and sex,
common risk factors, tobacco and alcohol use, T, N, M
stage of the disease, and the modality of treatment. Overall
survival and the disease-specific survival were assessed at
one, three, and five years after the treatment.

IBM SPSS Statistics for Windows, Version 20.0 (IBM
Corp., Armonk, NY, USA) was used for the data analysis.
To determine demographic characteristics of the patients,
descriptive statistics were used. The x* test was used to
compare monitored parameters between groups. Overall
survival and the disease-specific survival were calculated
according to the Kaplan-Meier method; the logrank test
was used to compare survival parameters between patient
groups. P-values lower than 0.05 were considered statisti-
cally significant.

Milovanovic J. et al.

RESULTS

The study comprised 69 (79.3%) males and 18 (20.7%)
females of an average age of 59.64 years (SD + 8.46 years).
HPV-positive patients were of an average age of 54.5, and
HPV-negative of 64 years. The youngest patient was 35,
and the oldest 82 years old. Continuous tobacco use dur-
ing the follow-up period was noted in 53 (60.9%) of the
patients, and 34 (39,1%) were non-smokers. Continuous
consumption of alcohol during the follow-up period was
noted in 47 (54%) of the patients, while 40 (46%) were
non-drinkers. Fourty-eight (55.2%) patients were HPV-
positive. The patients were in different stages of the disease,
without evident majority of the patients in a certain stage.
Most of the patients were treated with surgery, followed
by postoperative radiotherapy or chemoradiotherapy and
concomitant chemoradiotherapy (Table 1).

Three-year and five-year overall survival was better for
all age groups in HPV-positive patients, but the difference
wasn't statistically significant. Overall survival was bet-
ter for male patients who were HPV-positive after one-,
three-, and five-year periods, and for women who were

Table 1. Characteristics of the patients included in the study

o - HPV-negative HPV-positive Total
n (%) n (%) n (%)
Age (years)
45 2(23) 3(3.4) 5(5.8)
45-54 3(34) 15(17.2) 18(20.7)
55-64 23 (26.4) 17 (19.6) 40 (46)
65-74 16 (18.4) 5(5.8) 21(24.1)
>75 3(34) 0(0) 3(34)
Sex
male 34(39.1) 35(40.2) 69 (79.3)
female 13(14.9) 5(5.8) 18(20.7)
Smoking
Smokers 27 (31) 26 (29.9) 53(60.9)
Non-smokers 20(23) 14 (16.1) 34 (39.1)
Alcohol
Consumers 23 (26.4) 24 (27.6) 47 (54)
Non-consumers 24 (27.6) 16(18.4) 40 (46)
T stage
T 8(9.2) 6(6.9) 14 (16.1)
T2 9(10.3) 13 (14.9) 22(25.2)
T3 12(13.8) 15(17.2) 27 (31)
T4 17 (19.6) 7(8) 24 (27.6)
N stage
NO 19(21.9) 11(12.6) 30(34.5)
N1-3 28(32.2) 29 (33.3) 57 (29.9)
M stage
Mo 44 (50.7) 37 (42.5) 81(93.2)
M1 3(34) 3(34) 6 (6.8)
Treatment
oP 7(8) 2(23) 9(10.3)
RT 5(5.8) 3(3.4) 8(9.2)
S':ﬂf /EL orOP 24 (27.6) 19(21.9) 43 (49.5)
RT/CH 12(13.8) 15(17.2) 27 (31)

RT - radiotherapy; RT/CH - chemoradiotherapy; OP - surgery
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Table 2. Overall survival for HPV-negative and HPV-positive patients depending on their age, sex, tobacco use, alcohol consumption, TNM

stage, and treatment modality

Parameter 1-year overall survival (%) 3-year overall survival 5-year overall survival o
HPV-negative | HPV-positive | HPV-negative | HPV-positive | HPV-negative | HPV-positive

Age (years)

45 50 100 50 50 50 50

45-54 66.7 92.3 66.7 46.2 333 38.5

55-64 739 100 56.5 76.9 56.5 76.9 0.038

65-74 75 100 62.5 80 56.3 60

>75 100 / 66.7 / 66.7 /

Sex

Male 62.9 96.8 45.7 64.2 45.7 56.7 0,042

Female 83.3 100 83.3 80 83.3 60

Smoking

Smokers 55.6 100 40.7 59.4 40.7 37.8 0.0071*

Non-smokers 90 929 75 85.1 75 85.1

Alcohol

Consumers 76.2 95.7 61.9 66.2 61.9 56 0.558

Non-consumers 65.4 100 50 66.7 50 58.3

T stage

T1 100 100 100 83.3 85.7 66.7

T2 92.3 100 84.6 87.5 84.6 62.5

T3 69.2 92.3 46.2 67.1 46.2 67.1 0.002%

T4 357 100 214 57.1 214 28.6

N stage

N negative 78.9 100 68.4 100 68.4 85.7 0.018*

N positive 64.3 96.2 46.4 52.2 46.4 48.2

M stage

MO 68.9 96.9 55.6 65.4 55.6 54.5 0531

M1 100 100 50 75 50 75

Treatment

oP 100 100 60 100 60 100

RT 100 100 60 100 20 100 0.006%

OP+RT or OP+RT/HT 82.6 100 739 64.4 739 58

RT+HT 333 90 13.3 64.3 133 64.3

OP - surgery; RT - radiotherapy; RT/CH - chemoradiotherapy;
*p < 0.05

HPV-positive after a one-year period. However, this
difference was not statistically significant (logrank test,
p = 0.042) (Table 2). In addition, overall survival was better
for HPV-positive non-smokers one, three, and five years
after the treatment (logrank test, p = 0.001). Alcohol con-
sumers and non-consumers who were HPV-positive had
better overall survival rates after periods of one year and
three years, but it was not statistically significant (logrank
test, p = 0.558) (Figure 1).

Overall survival for patients who were HPV-positive
was better compared to those who were HPV-negative for
T1, T3, and T4 stage after one-, three-, and five-year peri-
ods (logrank test, p = 0.002) (Table 2). Overall survival was
better in both groups of patients for those who had meta-
static lymph nodes (96.2 vs. 64.3 for the period of one year,
52.2 vs. 46.4 for three years, and 48.2 vs. 46.4 for the period
of five years), and in those without metastatic lymph nodes
who were HPV-positive (100 vs. 78.9 for for the period of
one year; 100 vs. 68.4 for three years, and 85.7 vs. 68.4 for
the five-year period), compared to HPV-negative patients
(logrank test, p = 0.018) (Figure 2). Significantly better

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):271-278

overall survival was detected in HPV-positive patients
treated with radiotherapy (logrank test, p = 0.006). HPV-
positive patients had better overall survival one, three, and
five years after the treatment if the primary treatment was
surgery and chemoradiotherapy (Figure 2).

Disease-free survival was better for almost all age
groups in HPV-positive patients, except in patients
younger than 45 years, but the difference between the
HPV-positive and HPV-negative groups was not statis-
tically significant. Disease-free survival in HPV-positive
male patients was better, compared to HPV-negative pa-
tients (96.8 vs. 80.3 for the period of one year, 76.7 vs. 58.4
for three years, and 72.2 vs. 58.4 for the five-year period,
p = 0.153). Considering continuous smoking during the
follow-up, HPV-positive patients had significantly bet-
ter disease-free survival rates compared to HPV-negative
ones (logrank test, p = 0.04) Alcohol consumption did not
significantly influence the overall survival in our patients,
although survival was higher in HPV-positive patients one
year (95.7 vs. 88.9) and three years after the treatment (78.3
vs. 72.2) (Figure 3).
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Figure 1. Kaplan-Meier curves for overall survival for HPV-negative
and HPV-positive patients depending on age, sex, tobacco use, and
alcohol consumption

Disease-free survival for patients who were HPV-pos-
itive was better than in those who were HPV-negative for
T1, T2, and T4 stage after one-, three-, and five-year pe-
riods (Table 3). Disease-free survival was better for HPV-
positive patients with metastatic lymph nodes (96.2 vs. 64.3
for the one-year period, 52.2 vs. 46.4 for the three-year
period, and 48.2 vs. 46.4 for the five-year period), com-
pared to HPV-negative patients. Disease-free survival was
worse in HPV-positive patients without metastatic lymph
nodes than in those who were HPV-negative five years
after the treatment (logrank test, p = 0.002). Regarding the
M stage, better disease-free survival was again detected in
the HPV-positive group of patients (Figure 4). Significantly
better disease-free survival was detected in HPV-positive
patients treated with radiotherapy after three- and five-year
periods, compared to HPV-negative patients (100 vs. 60
for the three-year period and 100 vs. 20 for the five-year
period (log rank test, p = 0.006). HPV-positive patients
had better overall survival one year, three years, and five
years after treatment if the primary treatment was surgery
and chemoradiotherapy (Figure 4).
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Figure 2. Kaplan—-Meier curves for overall survival for HPV-negative
and HPV-positive patients depending on the TNM stage and treat-
ment modality

DISCUSSION

The correlation between outcomes and survival in patients
with OPSCC with HPV positivity has been demonstrated
in many studies [14, 15, 16]. No research was done in Ser-
bia concerning this matter until the present study.

There were no significant differences between demo-
graphic characteristics in our study, comparing HPV-pos-
itive and HPV-negative patients. HPV-positive patients
treated for OPSCC were more likely to be men (40.2%),
smokers (26.4), and alcohol consumers (27.6%). In the
HPV-positive group, women were less frequent (5.8% vs.
14.9%). Others studies documented the same findings,
though it is noticed in the literature that the incidence
of women diagnosed with OPSCC is rising [16, 17]. This
trend is expected to demonstrate itself in the Serbian popu-
lation as well.

Earlier research showed overall worse prognosis for ac-
tive smokers with head and neck carcinoma, regardless of
their HPV status [18, 19]. In our study, overall survival
and the disease-free survival were better in HPV-positive
patients who were not smokers. On the other hand, after a
five-year follow-up period, HPV-negative smokers had bet-
ter disease-free survival than non-smokers did, but no sig-
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Figure 3. Kaplan-Meier curves for disease-free survival for HPV-neg-
ative and HPV-positive patients depending on age, sex, tobacco use,
and alcohol consumption

nificant effect of smoking on the disease-free survival was
detected. Similar results were published by Liskamp et al.
[20]. Poorer results in smokers were attributed to hypoxia,
microvascular damage, the immune suppressive effect of
tobacco, and smoking-induced genetic alteration. Benson
etal. [21] accounted age and tobacco for only 9% variation
in overall survival by HPV status. The degree of cellular
deregulations and response to therapy were proven to have
bigger influence on improved prognosis in HPV-positive
compared to HPV-negative patients. Alcohol consump-
tion was not proven significant in overall and disease-free
survival in our study, although some researches indicate
that HPV positivity in non-drinking patients is a negative
predicting factor [22].

Considering clinical T, N, and M stage of the disease,
many studies to date have stressed better overall, disease-
specific, and progression-free survival rates in HPV-posi-
tive OPSCC patients than in HPV-negative patients [14, 16,
23, 24]. This was observed in our study as well, except for
some discrepancies in the three-year disease-free survival
for T3 stage and in the five-year overall survival in T1 and
T2 stages. These finding in our patients could be explained
by lethal outcome caused by diseases other than cancer.
Some publications identified advanced T stage (3 or 4) as
a significant risk factor for overall survival, especially in
HPV-negative patients [5, 14, 23]. On the other hand, N
stage did not prove to be a statistically significant risk fac-
tor for overall survival, but rather extranodal spreading of
the disease [14, 23]. In this study, disease-free survival was
significantly longer in HPV-positive patients in advanced
stages of the disease with positive nodal disease, compared
to HPV-negative patients.

In our study, HPV-positive patients treated primarily
with radiotherapy had better overall and disease-free sur-
vival compared to HPV-negative patients. A systematic

Table 3. Disease-free survival for HPV-negative and HPV-positive patients depending on their age, sex, tobacco use, alcohol consumption, TNM

stage and treatment modality

1-year disease-free survival (%) 3-year disease-free survival 5-year disease-free survival
Parameter HPV-negative HPV-positive HPV-negative HPV-positive HPV-negative HPV-positive o
Age (years)
45 100 66.7 333 333 333 333
45-54 66.7 92.9 333 65.7 333 54.7
55-64 86.7 100 723 83.9 723 83.9 0.074
65-74 86.5 100 721 100 64.9 100
>75 100 / 100 / 100 /
Sex
Male 80.3 96.8 58.4 76.7 58.4 72.2 0.153
Female 91.7 100 91.7 80 91.7 60
Smoking
Smokers 733 100 58.7 69.2. 58.7 554 0.040*
Non-smokers 90.7 94.1 81.1 74.8 81.1 74.8
Alcohol
Consumers 88.9 95.7 722 783 722 72.3 0.442
Non-consumers 95 92.9 79.2 85.1 79.2 85.1
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T stage

T 100 100 100 100 100 100

T2 100 100 91.7 100 91.7 100

T3 100 92.3 88.9 67.1 66.7 67.1 0.000%
T4 42.2 100 253 57.1 253 28.6

N stage

NO 94.1 100 94.1 100 94.1 88.9 0.002*
N1-N3 76.5 95.8 51 65.7 51 60.2

M stage

MO 82.7 96.9 69.4 77.3 69.4 68.7 0.976
M1 100 100 50 75 50 75

Treatment

oP 100 100 80 100 80 100

RT 100 100 60 100 20 100 0.006*
OP + RT or OP + RT/HT 90.9 100 81.3 87.7 81.3 789

RT + HT 55 920 22 64.3 22 64.3

OP - surgery; RT - radiotherapy; RT/CH - chemoradiotherapy;

*p < 0.05;
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Figure 4. Kaplan-Meier curves for disease-free survival for HPV-neg-
ative and HPV-positive patients depending on the TNM stage and
treatment modality

review, done in 2015, claimed better response rates to ra-
diotherapy in HPV-positive patients, even in T3-4 tumors
[25]. Also, for HPV-positive OPSCC patients, overall and
disease-free survival was better if their primary treatment

was surgical therapy rather than radiotherapy, which was
confirmed by results. It was suggested that HPV-negative
patients have poorer response to multimodality treatment
than HPV-positive patients [26]. In addition, some studies
indicated that HPV-positive patients after being treated
with chemoradiotherapy had significantly longer time to
distant metastatic failure compared to HPV-negative pa-
tients [27]. Considering patients treated with surgery and
adjuvant radiotherapy or surgery with adjuvant chemo-
radiotherapy in our study, no significant differences
were noted between the HPV-positive and HPV-negative
groups. The management of locoregionally advanced oro-
pharyngeal cancer still focuses on definitive chemoradio-
therapy. In addition to organ preservation, concomitant
chemoradiotherapy can offer significant improvement in
the five-year overall survival in poor-prognosis tumors and
survival could be prolonged up to 16% [28].

Given all the advances in understanding the role of HPV
infection in OPSCC pathogenesis, treatment, and out-
comes, new strategies are needed to achieve better results.
Some recent studies suggested deintensification of therapy
for low-risk patients (HPV-positive patients who smoke
less than 10 pack years, and have low volume tumors).
Proposed methods of deintensification include decreas-
ing doses of radiation (de-escalation) or replacing cisplatin
radio-sensitization to targeted therapy with cetuximab [29].
Minimally invasive surgical techniques are extensively used
for the management of early-stage tumors, and they involve
transoral robotic surgery and transoral laser microsurgery.
Tumors previously resected through external and extensive
surgical approaches are now being treated by the transoral
approach with less morbidity and complications, achieving
satisfactory locoregional control [30].

CONCLUSION
In our study, no significant differences between demo-
graphic characteristics were found in comparing HPV-

positive and HPV-negative patients” overall survival and
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disease-free survival. HPV-positive non-smokers had
better overall survival and the disease-free survival. They
also had better overall survival and disease-free survival
depending on the clinical TNM stage of the disease. Due
to significant influence of HPV positivity on survival and
locoregional control of the disease, introduction of better
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Yyectanoct XYMaHOr nanunioma supycay opod)apm-lream-lom nnaHouenynapHom

KapuuHomy y Cpbuju

JoBunua Munosarosuh'?, AHa Jotuh'2, [iparocnasa AHgpejuh?, Anekcangap Tpusuh'? bojaH Masnosuh'?,
Kataputa Cauh-Byjosuh*, AHa baHko®, AHhena MunosaHosuh®, Bojko Hykuh'?

'KnuHnukn ueHtap Cpbuje, KnuHrka 3a otopuHonapuHronorujy n makcunodauujanty xupyprujy, beorpag, Cpbuja;
2YHuBep3uTeT y beorpaay, MeauumHcki dakyntet, Kateapa 3a 0TOprHONAPUHIONorujy ca MakcunodavujanHom xupyprijom, beorpag, Cpbuja;

[lom 3gpaema,Jp Cumo Munowesuh’, beorpag, Cpbuja;

*YHnBep3uteT y beorpapy, MeamumHckm Gakyntet, UHCTUTYT 3a dapmakonorujy, KnnHuuKy dpapmakonorujy n Tokcukonorujy, beorpag, Cpbuja;
YHusep3auTeT y Beorpagy, MHCTUTYT 3a MuKpobuonorujy 1 umyHonorujy, MegnumHckn dakynter, beorpag, Cpbuja;
SKnuHnuky ueHTap Cpbuje, KnuHuka 3a pusukanHy meauumuHy u pexabunutauujy, beorpag, Cpbuja

CAMETAK

Yeoa/Unm OpodapuHreanHn KapLyHOM YMHN OKO 3% Ho-
BOJMjarHOCTUKOBaHVX KapuuHoma Ha ceety. Y Cpbuju 1,8%
60necHVKa ca ManurHuTeTom 6onyje of opodaprHreanHor
KapuuHoma. CTyauje ykasyjy Ha cae Behy ynory nHobekumje xy-
MaHum nanunoma supycom (XIB). Y nutepatypm je nokasaHo
Aa 6onecHL Koju cy no3nTUBHY Ha UHdeKumjy XIB-om nmajy
60sby MPOrHO3Yy 1 3HauajHO Behe yKyMHO NpexuBrbaBatbe.
Linms oBor paga je 6vo ga yctaHoBu Kako XIMB cTaTyc yTude Ha
YKYMHO NpeXunB/baBatbe U NpeXuvBrbaBambe 6e3 3HakoBa 6oe-
cTv 6onecHnKa ca opodaprHreanHum KapLuuHomom y Cpbuju, y
3aBVICHOCTM Of MO3HaTUX paKTopa PU3KKa (KOH3yMMparbe anko-
Xona u uurapera), KnuHnykor THM ctapmnjyma 1 HauvHa neyerba.
MeTtoge Y cTyaujy je ykibyueHo 87 6onecHvKa Kojima je gujar-
HOCTMKOBaH opodapviHreanHu KapLuHOM TOKOM Neproaa of
jenHe roguHe, ca neToroanwbUM nepriogom npahera. Tepa-
nuja je yK/ibyumna XvpypLIKO leyerbe ca noctonepaTtuBHOM
pagmoTepanvjom nnm xemmopaaMoTepanujom, camo paguore-
panujy unun camo xemmopagmoTepanujy. icnutmeanm cy non,

dakTopu pu3mka, KnuHnyka THM knacudurkauuja, kao 1 ytuuaj
XIB cTaTyca Ha YKYMHO NpexuiB/baBatbe 1 NpexuBIbaBatbe 6e3
3HaKoBa 6051ecTu y 3aB1CHOCTY Of NPUCYCTBa PpaKkTopa pr3nKa.
Pe3syntatu bonecHuuym ca opodpaprHreanHum KapLmHOMOM
no3nTrBHM Ha XIMB Hajuewwhe cy 6unv MyLIKOr Nona, myLwaym n
KOH3yMeHTH ankoxona. LLTo ce Tuye knuHuukor THM ctagmjyma,
npexnBbaBatbe je 6uno 6osbe Kog XMNB no3utneHUX 6onecHu-
Ka. borbe npexuBrbaBare cy many XINB no3utneHy 6onecHu-
L IeYEHN NPVMAPHO XNPYPLUKN Y OAHOCY Ha OHE NPVYMapHO
neyeHe pagnoTepanujom.

3akmyuak X[1B cTatyc 3HauyajHO yTMue Ha NpeXxuBibaBatbe 1
NoKOpEernoHasnHy KOHTPosy Kof 6onecHrka ca opodapuHrean-
HUM KapuyHomom y Cpbuju. OBa umkeHunLa yKasyje Ha notpeby
mopanduKoBarba Tepanujckix ctpaTteruja 3a oBe 60ecHuUKe,
y UMby fasber nobosbliaBaka NPorHo3e huxoBe bonectu n
ncxopa Tepanuje.

KmbyuHe peun: opodapuHreanHmn KapumHoMm; XyMaHu nanw-
JIoMa BUPYC; YKYMHO NpexuBIibaBatbe; NpexunsibaBame 6e3
3HaKoBa 6onecTu
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Lymphocytic infiltration as a prognostic factor in
papillary thyroid carcinoma
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SUMMARY

Introduction/Objective We examine the prognostic significance and association between lymphocytic
infiltration and papillary thyroid carcinoma. This manuscript aims to establish whether the presence
of lymphocytic infiltration in the classical type of papillary thyroid carcinoma is a favorable prognostic
factor for survival.

Methods This is a retrospective study of patients treated for papillary thyroid carcinoma at the Clinical
Centre of Montenegro over a period of seven years (2010-2017). A total of 105 patients aged 12 to 84
years were included in the study, of which 74% showed concomitant histological evidence of lymphocytic
infiltration. The patients were divided into two groups — one with lymphocytic infiltration and the other
without it. Anti-CD3 and anti-CD20 antibodies were used to identify T and B lymphocytes. The prognostic
outcome was assessed using the Kaplan-Meier survival plots.

Results The cohort with lymphocytic infiltration revealed a lower frequency of extrathyroidal invasion
(p < 0.0001), nodal metastases (p < 0.0001), and the absence of distant metastases, compared with
those without lymphocytic infiltration. Chronic lymphocytic thyroiditis is a favorable prognostic factor
for survival in our examined group (p < 0.0001).

Conclusion The present study shows that immune reaction involving lymphocytic infiltration plays a
role in extrathyroidal tumor growth and development of nodal and distant metastases in patients with
papillary thyroid cancer. The presence of lymphocytic infiltration is a favorable factor for survival in the

classical form of papillary thyroid carcinoma.
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INTRODUCTION

Lymphocytic infiltrates (LI) may be found
in the context of or surrounding a variety of
malignancies and are commonly believed to
represent the host’s immune response to the tu-
mor [1]. A more favorable clinical evolution has
been reported in various malignancies when
associated with LI [2]. Heterogeneous immune
infiltrates have been shown in diverse tissue
types and may portend an improved prognosis
[3, 4]. Different types of tumor-associated lym-
phocytes have been identified in thyroid cancer
[5]. These consist of cells of the immune sys-
tem, macrophages, mast cells, and neutrophils,
and are associated with an adaptive immune
response (T and B cells) [6]. Several studies
have shown that patients whose tumors are
not infiltrated by lymphocytes present a high
recurrence rate, suggesting that the presence
of lymphocytes in the thyroid tumor microen-
vironment indicate a favorable prognosis [7].
The results from a meta-analysis investigating
the correlation between papillary thyroid car-
cinoma and Hashimoto’s thyroiditis revealed
that thyroiditis was more frequently observed
in papillary thyroid cancer than in benign thy-

roid diseases, and cancer patients with thyroid-
itis had a longer duration of recurrence-free
survival [8]. According to the current classi-
fications of the World Health Organization,
papillary carcinoma is the most frequent type
of differentiated thyroid carcinoma. Differ-
entiated thyroid cancer is a suitable model to
study tumor-associated macrophages, as they
are associated with signs of immune reaction,
including LI. Surgery represents primary and
basic treatment for papillary thyroid cancer.
The occurrence of LI in patients with papil-
lary carcinoma has been reported to predict
fewer recurrences and improved survival [9].

The aim of our study is to determine the
statistical relationship between groups with
and without lymphocytic infiltration, from a
retrospective review of our series of 105 pa-
tients with the classical type of papillary thy-
roid carcinoma, treated at the Clinical Centre
of Montenegro from 2010 to 2017, and to es-
tablish whether the presence of lymphocytic
infiltration in the classical type of papillary
thyroid carcinoma is a favorable prognostic
factor for survival.
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METHODS

This study was done at the Surgery Clinic of the Clinical
Centre of Montenegro, and all data are from the history
of diseases. This is a retrospective cohort study of patients
treated for papillary thyroid carcinoma at the Clinical Cen-
tre of Montenegro over a period of seven years (2010
2017). A total of 105 patients aged 12 to 84 years were
included in the study. Including factors are all patients with
the classical type of papillary thyroid carcinoma. Excluding
factors are all subtypes of papillary carcinoma - follicu-
lar, medullar, and anaplastic carcinomas. Based on insight
into the medical documentation and medical history, the
official pathohistological logbook of the Clinic of Pathol-
ogy of the Clinical Centre of Montenegro, and the elec-
tronic database of the patients, we have collected all data
regarding the following: age, sex, tumor size, presence of
the lymph or distant metastases, histopathologic charac-
teristics of the tumor, surgical treatment, tumor invasion,
multicentric tumors, and clinical feature classification of
tumors (tumor, node, metastasis). This study was carried
out in archival, paraffin-embedded tissues from 105 pa-
tients with the classical form of papillary carcinoma. All
the patients underwent a total thyroidectomy and central
lymph node dissection, adjuvant radioactive iodine-131
therapy, and postoperative L-thyroxine TSH-suppressive
therapy. After surgery, distant metastases were diagnosed,
where, in addition to high serum thyroglobulin levels, the
metastatic tissue was localized by total body scanning and
other imaging tests (X-rays, computed tomography scan).
A diagnosis of regional lymph node recurrence was made
when ultrasound evidence of suspicious lymph nodes was
confirmed by either radioiodine uptake or a cytological
finding of neoplastic epithelial cells in a lymph node.

Patients were classified on the extent of disease at pre-
sentation as class I — patients with intrathyroid disease,
class IT - patients with positive cervical lymph nodes, class
IIT - patients with extrathyroid tumor invasion, and class
IV - patients with distant metastases. The patients were
divided into two groups — those with or without lympho-
cytic infiltration. Both groups were mutually compared for
their prognostic factors.

The group of patients with the presence of lymphocytic
infiltration was divided into four groups of various extent
of lymphocytic infiltration. The follow-up period was be-
tween six and 84 months.

The diagnosis of differentiated thyroid carcinoma was
made according to the WHO criteria [10]. At the Institute
of Pathology of the Clinical Centre of Montenegro, the
samples obtained by surgical resection were fixed in 10%
buffered formalin, then molded into paraffin blocks from
which semi-serial cuts 3 um thick were obtained. Based
on hematoxylin and eosin processing of the sample, one
molded extract from each processed case was obtained
of the bordering area of non-necrotic tumor tissue and
thyroid gland tissue.

The occurrence of peritumoral LI or Hashimoto’s
thyroiditis was recorded. The group of patients with the
presence of lymphocytic infiltration was divided into four
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groups by various extent of lymphocytic infiltration. The
degree of lymphocytic infiltration varied from a small
number of lymphocytes (grade I), islands of lymphocytic
infiltration in or around the tumor (grade II), thyroid tis-
sue surrounding groups of a large number of lymphocytes
(grade III), to Hashimoto’s thyroiditis (grade IV) (Figure
1), characterized by the presence of Hiirthle cells and a
varying degree of acini atrophy. Identification of lympho-
cytes was done on hematoxylin and eosin-stained slides
and confirmed using anti-CD3 and anti-CD20 antibodies
for identification of T and B lymphocytes. All antibodies
were obtained from Dako (Copenhagen, Denmark).

Student’s t-test was used for comparison of clinical and
pathological parameters between the groups. The survival
curve (Kaplan—Meier) was used for comparing time-de-
pendent variables (survival, death). Prognostic outcome
was assessed using the Kaplan-Meier survival plots. The
quantitative variables were expressed as mean + standard
deviation, while the categorical ones were presented as
percentages. A univariate Cox regression analysis was
performed in order to determine which variables were
significantly associated with survival. Statistical analyses
were performed using SPSS for Windows, Version 15.0
(SPSS Inc., Chicago, IL, USA).

RESULTS

Histological evidence of lymphocytic infiltration was found
in 74% of the patients evaluated. The mean or median age
at diagnosis did not differ between the cohorts. Our series
showed that lymphocytic infiltration could be identified in
the thyroid tissue of patients of all ages, with the highest
prevalence noted in the fifth decade of life.

Factors with a significant impact on survival rate in-
clude age, sex, size of tumor, invasiveness, and lympho-
genic and hematogenic metastases, as shown in Table
2. The median tumor size was 20 mm in the group with
lymphocytic infiltration, with a range of 3-60 mm. In the
group without lymphocytic infiltration, median tumor size
was 35 mm, with a range of 4-140 mm.
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Table 1. Clinical characteristics and clinical stages of disease in patients
with papillary thyroid carcinoma associated with lymphocytic infiltra-
tion (LI) or without it

Variable LI present Ll absent
78 (74%) 27 (26%) P
Age (years) 12-84 25-72 No significance
9e (48 = 36) (49 % 23) (NS)
Sex (male:female) 1.7 1:4 < 0.0001
Tumor size (mm) 3-60 (20) 4-140 (35) < 0.0001
Lymph metastases 21 (27%) 5(18%) NS
Distant metastases 0 4 (15%) < 0.0001
Multicentric 11(14%) 4 (15%) NS
Tumor invasion 8 (10%) 9 (33%) < 0.0001
Stage | 37 (48%) 10 (37%) NS
Stage I 25 (32%) 4 (15%) NS
Stage lll 7 (9%) 6 (22%) < 0.0001
Stage IV 9(11%) 7 (26%) <0.0001
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Figure 2. Data on disease-free survival and cancer-specific survival
for the respective cohorts, with and without lymphocytic infiltration
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Figure 3. Comparison of disease-free survival of patients in different
stages of the disease, showing a significant difference in the fourth
stage
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By means of univariate analysis, we found that factors
with a significant impact on survival rate and shorter sur-
vival rate include age (p < 0.0001), tumor size (p < 0.018),
regional tumor infiltration (p < 0.0001), and hematogenic
metastases (p < 0.049).

In our study of age > 45 years, male, tumors up to
30 mm in size are a worse significant prognostic factor
for survival (p < 0.0001).

A greater female preponderance was noted in the group
with lymphocytic infiltration. At diagnosis, patients with
lymphocytic infiltration tend to have more limited disease,
with a significantly lower frequency of extrathyroidal inva-
sion (10% vs. 33%), distant metastases (0% vs. 15%), and
better survival compared to those without lymphocytic
infiltration (Figure 2). The average overall survival was
97.3%. The average cancer-specific survival in the group
with lymphocytic infiltration was 95%. The average cancer-
specific survival in the group without lymphocytic infiltra-
tion was 72%.

There was no distant metastases occurrence in the
group with lymphocytic infiltration.

The cohort without lymphocytic infiltration had a
higher proportion of patients in the fourth stage of the
disease (p < 0.0001), compared to those with lymphocytic
infiltration (Figure 3).

DISCUSSION

The etiological ratio between thyroid carcinoma and lym-
phocytic infiltration remains a cause for concern. The pres-
ence of lymphocytic infiltration was noted in four fifths of
our series of patients with papillary carcinoma.

The prognosis of thyroid cancer with Hashimoto’s thy-
roiditis is better than that of patients with thyroid cancer
alone [11]. About 75% of patients with papillary thyroid
cancer had lymphocytic infiltration of the thyroid gland,
and this group with infiltration had a high frequency of
positive anti-thyroid antigen antibody, mild extent of the
tumor at diagnosis, and better prognosis of non-recurrence
of the tumor [12]. A character of infiltrated lymphocytes
is cytotoxic T cells with natural or lymphokine-associated
killer activity acting as carcinoma cell killers and secret-
ing cytokines, such as interleukin-1, which inhibit thyroid
carcinoma cell growth.

In the 10-year follow-up of patients with differentiated
thyroid carcinoma, Matsubayashi et al. [2] found a sig-
nificantly smaller incidence of recurrence in the group of
patients with lymphocytic infiltration, compared to the
group of patients without lymphocytic infiltration.

However, the presence of lymphocytic infiltration as
part of the immune response has a significant impact on
tumor variables, such as size of tumor, local invasiveness,
incidence of lymphogenic and hematogenic metastases. The
absence of lymphocytic infiltration is a poor prognostic
factor in patients with invasive tumors. In addition, the
absence of lymphocytic infiltration is a poor prognostic
factor for the incidence of lymphogenic and hematogenic
metastases, as well as for a histologic type of tumor [13, 14].
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Most patients are older than 45 years and represent two
thirds of examined patients. Older age as a poor prognos-
tic factor was described earlier. Using univariate analysis
of 234 patients, Bellantone et al. [15] have reported that
survival is significantly affected by age (p = 0.0001), tumor
size (p = 0.018), extrathyroid expansion (p = 0.000001),
lymphogenic metastases (p = 0.03), and distant metastases
(p =0.0149). A study by Mazzaferri and Kloss [16] con-
firmed that the main factor affecting the disease prognosis
is the age, which is confirmed by our study.

In our study, papillary carcinoma occurs in females in
83.8% of cases. Cancer was most commonly reported in
women in the fifth decade of life. In men, it occurs more
frequently in the sixth decade of life. In groups with pres-
ent or absent lymphocytic infiltration, the results of age
and sex show that females are dominant in both groups,
except that in the group with LI the female sex is more
prevalent.

The male sex aged over 60 years, tumors over 4 cm in
size, a poorly differentiated histological type of tumor, and
the presence of hematogenic metastases in a multivari-
ate analysis are important factors of poor prognosis for
mortality in differentiated thyroid carcinoma [15]. Similar
results were obtained in our study. The male sex, according
to a study by Cunningham et al. [17], has a worse prog-
nosis in differentiated thyroid carcinoma (p = 0.003), but
does not affect the recurrence.

In our study, cervical lymphogenic metastases were veri-
fied in 25.7% of patients, and hematogenic metastases in
8% of patients, which correlates with the results of other
authors. The incidence of relapse in the form of lympho-
genic metastases (level III) was recorded in 16% of patients,
which also corresponds to the results of similar studies.
Similar results are found in a large study by Gilliland et
al. [18], where, with the association of lymphogenic me-
tastases with relapse, they reported greater tumor-specific
mortality. The study by Mazzaferri and Kloss [16] from
2001 found that bilateral jugular metastases and medias-
tinal metastases are poor prognostic factors. In our study,
the presence of lymphogenic metastases does not affect
survival, while the presence of hematogenic metastases
significantly increases mortality in the studied group of
patients.

Our study showed that invasive tumors that show in-
filtrative growth, compared to healthy thyroid tissue as
well as in relation to the gland capsule and prethyroid
muscles, lymph, and blood vessels or trachea, represent a
poor prognostic factor. In our series, 28 patients had infil-
trative tumors. Infiltration of the gland capsule appeared
in 14 patients; infiltration of prethyroid muscles was con-
firmed in 13 patients, and infiltration of all layers in front
of the gland and even on the skin appeared in one patient.

In the group without hematogenic metastases, cancer-
specific mortality was significantly dependent on the age of
over 40 years, on the tumor size of more than 1.5 cm with
invasive tumors, with lymphogenic metastases present. In
our study, mortality was significantly higher in patients
with invasive extrathyroid tumors, which corresponds to
the results of other authors [17].
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Rare forms of papillary carcinoma were recorded in 12%
of patients - as a follicular variant of papillary carcinoma.
Shaha [10] published the last TNM classification of cancers
of the thyroid gland and confirmed that the clinical stages
of the disease to assess risk factors are more useful than
histopathological grouping of patients, because histological
stages overestimate the biological characteristics of many
N1b tumors.

Given that all patients underwent total thyroidectomy,
multifocality as a poor prognosis factor is reduced to a
minimum. In our study, multifocality of the tumor did
not affect survival.

In our study, tumors T1 and T2 represent a good prog-
nostic factor, while larger tumors with extrathyroid ex-
pansion are a poor prognostic factor. Most studies that
examine the importance of the size of the primary thyroid
cancer suggest that T1 tumors up to 10 mm in size are
a favorable prognostic factor, which proved right in our
study [19].

Clinical staging of the disease was more useful than
TNM pathological staging of the disease as a predictor of
prognosis in a study of 5,768 patients with papillary thyroid
carcinoma, done by Ito et al. [20]. Cancer-specific survival
was significantly lower in groups T4a and T4b with tumors
with extrathyroid invasion. The largest number of thyroid
cancers is in the first and the second stage of the disease,
and it is expected that the number of high-risk patients is
reduced, which fits the results obtained in our study [21].

In our study, the absence of LI is a poor prognostic
factor for the occurrence of hematogenic metastases, as
well as recurrence.

Chronic lymphocytic thyroiditis represents a favorable
prognostic factor in our study group (p < 0.0001), while
local invasiveness and extrathyroid expansion were sig-
nificantly lower in the group of patients with lymphocytic
thyroiditis present (p < 0.0001). In our group, we also had
significantly lower survival in patients who have no LL

The etiological relationship between thyroid cancer and
lymphocytic infiltration remains ambiguous, as it is not
clear whether lymphocytic thyroiditis is induced by neo-
plasm or the presence of lymphocytic thyroiditis induces
the neoplastic process. A second series of patients showed
that patients with chronic thyroiditis have a lower level of
TNM at diagnosis. It was demonstrated that cytotoxic T
lymphocytes are most frequent, and can secrete interleu-
kin-1, which inhibits tumor growth [22]. During 11 years
of follow-up, Kimura et al. [23] reported a lower incidence
of recurrence and cancer-specific mortality in patients with
present lymphocytic thyroiditis. In a study of 1,533 pa-
tients, Kashima et al. [24] reported a 5% cancer-specific
mortality and an 85% 10-year period without relapse in the
group of patients without lymphocytic thyroiditis.

In our study of a group of patients without LI, there was
a significantly higher incidence of recurrent disease in the
form of hematogenic metastases. In the group with the
presence of LI, relapses were exclusively lymphogenic me-
tastases. Since lymphogenic metastases do not affect sur-
vival, and hematogenic metastases significantly reduce sur-
vival, we can say that the absence of LI is a poor prognostic
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factor for cancer-specific survival. Other studies suggest
that cervical metastases are found in 50-80% of cases of
papillary carcinoma, most commonly in the central section
of the neck (level VI), followed by middle jugular (level
III), supraclavicular (level IV), and subdigastric node (level
I) [25]. In a study by Mazzaferri [26], it was found that
bilateral jugular metastases and mediastinal metastases
are poor prognostic factors and influence recurrence and
survival.
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NumdoumnTHa MHGUATPALMja Kao NPOrHOCTMUKK GAKTOP NanunapHoOr KapLuUHOMA

LITUTACTE XKne3ae

Anekcangap Oununosuh', JburbaHa Byukosuh?

'YHugep3utet LipHe lope, MeauumHcku dakynteT, KnuHuuku LeHTap LipHe fope, Onemerbe eHpoKpuHe xupypruje, Mogropuua, LipHa lopa;
2YHneepautet LpHe fope, MeanunHcku pakyntet, KnuHnukm uentap LipHe lope, KnuHuka 3a natonorujy, Mogropuua, LipHa lopa

CAXETAK

YBoa/Liwm Linb paga je 61o aa yTBpAM Aa M NPUCYCTBO INM-
dounTHe HGUNTPaLMje NpPeaCTaB/ba NOBOSbAH MPOTHOCTUYKA
baKTop 33 NpexmnBIbaBabe KO KnacuuHe popme nanunapHor
KapuyHOMa LUTHTacTe Xnesge.

MeTtoge Y peTpocneKTBHY CTyAujy yKIbyueHo je 105 6onecHu-
Ka neyeHux 360r nannnapHoOr KapLyHoOMa LUTUTacTe Xnesge y
nepuopy of cefiam roamHa (2010-2017). bonecHuum ctapocTu
12-84 roavHa cy nofesbeHn y ABe rpyne: ca IMMQGOLIMTHOM WH-
dunTpaumjom (74% 6onecHuka) u 6e3 re. 3a ngeHTnduKaLujy
T n b numdounTa KopuwheHa cy aHTr-UA3 v aHTn-LA20 aH-
TuTena. KannaH-MejepoBa KpviBa je KopuwheHa 3a nopeherbe
BPEeMEHCKY 3aBUCHKX Bapujabnu.

Pesyntatu OfcyctBo numboLnUTHYX MHUATPaTa je NoL Npo-
rHOCTUYKM GpaKTOp 3a MPeXUBIbaBatbe Kof 60NecHUKa ca MHBa-

3VIBHUM eKCTPaTUpougHMM Tymopmma (p < 0,0001) n y ogHocy
Ha nojaBy MMMOreHNX 1 XemaToreHUx meTactasa (p < 0,0001).
XPOHVYHM NMMPOLMTaPHU TUPOUANTUC MPEACTaB/ba MOBOSbaH
NPOrHOCTUYKM GaKTOP 3a NPEXMB/baBakbe Y HALLOj NCNUTMBA-
Hoj rpynu (p < 0,0001).

3akmbyyak JIuMoLMTI Yy TKMBY Kao €0 MYHOT OArOBOPa
1Majy NO3MTMBaH YyTULAj HA eKCTPaTUPOULHMN pacT TyMopa
1 Makby y4ecTanoct nMmMeoreHmx U xeMaToreHMx meTtacTasa.
MpuncycTo nMmdoLmMTHE HOMNTPaLWje MPeACTaB/ba NOBO/baH
MPOrHOCTMUKIM $aKTOP 3a NPEXKNB/baBakbe Kof KnacuyHe ¢pop-
Me ManuaapHor KapLyHOMa LUTUTacTe xne3ge.

KrmbyuHe peuu: nanvnapHu KapLuuHom Tupeouvgeje; numdounT-
Ha MHUNTPaLWja; MPOFrHOCTNYKMN GpaKTopu
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SUMMARY

Introduction/Objective Adiponectin and resistin are important adipokines that play an important role
in the regulation of blood sugar, beta-oxidation in muscles, and insulin resistance. This study aimed to
assess and compare the relationships of resistin and adiponectin concentrations with glucometabolic
control in patients with type 2 diabetes mellitus (T2DM).

Methods A total of 191 subjects were studied. The final selection included 107 patients with T2DM (67
males and 40 females) and 84 healthy control subjects (45 males and 39 females). Fasting venous blood
samples were analyzed for glucose (FBG), glycosylated hemoglobin (HbA1c), insulin, lipids, adiponectin
and resistin levels. Body composition was evaluated in all subjects by the body mass index (BMI) and
waist-hip ratio (WHR).

Results BMI, WHR, FBG, HbA1c, homeostatic model assessment of insulin resistance (HOMA-IR), total
cholesterol, and triglycerides were significantly higher in individuals with T2DM compared to healthy
volunteers. Serum resistin levels were significantly higher (p = 0.0259) and serum adiponectin levels
were significantly lower (p = 0.0001) in T2DM patients than in control subjects. Adiponectin levels were
significantly lower (p = 0.0411) in diabetes patients with poor glycemic control, compared to those with
good glycemic control, while the difference was non-significant for resistin (p = 0.8899). Serum adipo-
nectin levels were discordant with HbA1c (r =-0.274, p = 0.004). Linear-by-linear association showed
significant trend of better glycemic control at increasing quartiles of adiponectin levels (p = 0.042), while
the trend was not significant for resistin levels (p = 0.904). Multiple regression analysis revealed FBG,
insulin, HOMA-IR, and HbA1c as significant predictors of adiponectin.

Conclusions T2DM patients have significantly higher resistin and lower adiponectin levels compared
to healthy controls. Adiponectin levels were significantly lower in patients with poor glycemic control.

Keywords: adiponectin; resistin; dyslipidemia; type 2 diabetes mellitus

INTRODUCTION

It is well known that obesity increases the risk
of developing type 2 diabetes mellitus (T2DM)
[1]. Adipose tissue is a complex endocrine or-
gan with potential implications on insulin re-
sistance, obesity and diabetes. Many researches
have resulted in identification of a large group
of adipocyte-specific proteins, such as adipo-
nectin, acylation-stimulating protein, resistin,
leptin, which are involved in regulating glucose
and lipid metabolism and insulin resistance
in obesity and diabetes [1, 2, 3]. Therefore,
high visceral fat and insulin resistance have
been reported to be independently associated
with prediabetes and T2DM [4]. Adipose tis-
sue dysfunction is characterized by ectopic fat
deposition in the abdominal viscera and liver,
inflammatory and adipokine dysregulation,
and insulin resistance, which may be a more
important mediator of diabetes development
than total fat mass as such [5, 6].
Adipocyte-specific proteins, such as adipo-
nectin, acylation-stimulating protein, resistin
and leptin, have recently been identified [7].

Resistin and adiponectin are important adipo-
kines that regulate insulin sensitivity. Adiponec-
tin,-synthesized in the adipose tissue, appears to
play an important role in inflammatory mecha-
nisms, glycemic and lipid control, which cluster
together to markedly increase the atherosclerot-
ic risk in diabetes subjects. Plasma adiponectin
concentrations are reported to be decreased in
patients with obesity, T2DM, insulin resistance
syndromes, dyslipidemia, and coronary artery
disease [8-12]. Resistin is secreted by adipo-
cytes and leads to insulin resistance in vivo and
in vitro and is considered to be an important
link between obesity and diabetes [13].

Lower levels of adiponectin in obese sub-
jects are associated with higher levels of resis-
tin and are considered to contribute to insulin
resistance and accelerated atherogenesis [14].
Plasma adiponectin levels correlate negatively
with adiposity, and serum adiponectin levels
and waist-hip ratio (WHR) are independent
predictors of high-sensitivity C-reactive protein
levels in normoglycemic subjects [15, 16, 17].
Hence, both adiponectin and resistin have im-
portant biological activity on glucose and lipid
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metabolism. However, the comparison of these adipokines
on glucometabolic control needs further investigation.
Therefore, the aim of this study was to assess and compare
the relationships of resistin and adiponectin concentrations
with glucometabolic control in patients with T2DM.

METHODS

This case-control study was carried out at the Depart-
ment of Physiology and Medicine, College of Medicine,
and King Khalid University Hospital, King Saud Univer-
sity, Riyadh. The study was approved by the Institutional
Review Board of the College of Medicine. A total of 191
subjects were selected for the study. Final analysis included
107 patients with T2DM (67 males and 40 females). The
control group included 84 healthy subjects (45 males and
39 females) matched for age, sex, and weight, recruited
from staff members and the patients’ companions. All the
patients were diagnosed with T2DM based on American
Diabetes Association criteria and were in stable metabolic
condition with at least one year of duration of T2DM [18].
Patients with acute diabetes states, acute or chronic renal
problems, thyroid diseases, acute and chronic infections,
stroke, taking oral contraceptives or steroids, were exclud-
ed. Clinical and demographic data from all the partici-
pants was recorded on a predesigned form, which included
weight, height, the body mass index (BMI), WHR mea-
surements, and exercise habits. The patients were divided
into a good and a poor glycemic control group based on
a cut-off glycosylated hemoglobin (HbA1c) value of 7.5%
[18]. After 10-12 hours of overnight fasting, venous blood
samples were analyzed for total cholesterol (TC), triglycer-
ides (T'G), low-density lipoprotein (LDL) and high-density
lipoprotein (HDL), fasting blood glucose (FBG), HbAlc,
basal insulin, adiponectin, and resistin levels. Human in-
sulin, adiponectin, and resistin immunoassays were car-
ried out by quantitative standard sandwich enzyme-linked
immunosorbent assay (ELISA) technique using a mono-
clonal antibody specific for resistin with kits supplied by
R&D Systems, (Abingdon, United Kingdom). Insulin resis-
tance was calculated by homeostasis model assessment of
insulin resistance (HOMA-IR) using the formula HOMA-
IR = (FPI (mU/L) x FPG (mmol/L)) / 22.5 [19].

Bioelectrical impendence analysis was used to measure
body composition with InBody 3.0 (Biospace Inc., Seoul,
Korea) body analyzer according to the manufacturer’s in-
structions. All assessments were made with the respon-
dents being in the early morning fasting state, wearing
light clothes, and after emptying of the urinary bladder.
The machine calculated the amount of each tissue with
the difference in electrical impedance [20].

Statistical analysis

The data was analyzed by IBM SPSS Statistics for Windows,
Version 19.0 (IBM Corp., Armonk, NY, USA). Descrip-
tive characteristics of the study patients were calculated as
mean + standard deviation. The tests applied for statistical
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analysis were Student’s t-test for normally distributed data
and Mann-Whitney U-test for skewed data. We applied
and used the linear-by-linear association p-value for sig-
nificant difference at different quartiles of adiponectin and
resistin levels in diabetes patients. Spearman’s correlations
and multiple regression analysis were performed to show
the predictors of adiponectin and resistin levels. A p-value
of < 0.05 was taken as statistically significant.

RESULTS

This study reveals relationships between adiponectin and
resistin concentrations with glycemic and lipid control in
patients with T2DM. Table 1 shows comparison of descrip-
tive characteristics and biochemical profile between control
and diabetes patients. BMI, WHR, FBG, HbAlc, HOMA-
IR, TC, and TG were significantly higher in individuals
with diabetes compared to healthy volunteers. Exercise
prevalence in each group was also compared and it was
non-significant (Tablel). T2DM patients were divided into
good and poor glycemic control group based on a cut-off
HbAlc value of 7.5%. Table 2 expresses the comparison of
descriptive characteristics and biochemical profile between
good and poor glycemic control in T2DM patients. BMI
(p=10.0257), HOMA-IR (p = 0.0002), and TG (p = 0.0006)
were significantly higher in the poor glycemic control
group than in the good glycemic control group.

Box plot represents serum adiponectin and resistin
levels in controls, all subjects with diabetes, and in those
with good and poor glycemic control (Figures 1 and 2).
Serum resistin levels were significantly higher (p = 0.0259)
(Figure 1) and serum adiponectin levels significantly lower
(p =0.0001) (Figure 2) in T2DM patients than in healthy

Table 1. Comparison of descriptive characteristics and biochemical
profile between controls and T2DM patients (mean + SD)

_— Controls T2DM
Characteristics h=84 n=107 p
Male/Female 45/39 67/40 /
Age (years) 50.16 £12.58 | 52.20+£11.07 0.2735
Height (cm) 166.80 £8.52 | 165.71 £13.93 0.2641
Weight (kg) 77.66 £ 14.78 | 84.23 +20.60 0.0515
WHR 0.94+0.12 1.11 £0.09 0.0001
BMI (kg/m?2) 28.13 £4.80 29.72 £5.27 0.0227
FBG (mmol/dI) 5.06 + 0.99 8.88 +3.29 0.0001
HbA1c (%) 5.01£0.56 7.67£1.53 0.0001
Insulin (uIU/ml) 22.69+6.12 2481 £9.19 0.0708
HOMA-IR 520 +2.46 9.73+£5.08 0.0001
TC (mmol/L) 425 +0.96 448 £1.12 0.0515
TG (mmol/L) 1.41£1.19 2.04+144 0.0463
LDL (mmol/L) 2.68 +0.86 2.62£0.91 0.1264
HDL (mmol/L) 117 £0.23 1.04 £0.31 0.1020
TC (mmol/L) 4.25 +0.96 448 +1.12 0.0515
Exercise n (%)
No 45 (42.66) 52 (54.34) 0.4949
Yes 39 (41.34) 55 (52.66)

BMI - body mass index; WHR - waist-hip ratio; FBG - fasting blood glucose;
HbA1c - glycosylated hemoglobin ; TC - total cholesterol; TG - triglycerides;
LDL - low-density lipoprotein; HDL - high-density lipoprotein
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Table 2. Comparison of descriptive characteristics and biochemical
profile between good and poor glycemic control in T2DM patients

(mean = SD)

Characteristics Hbﬁ1=c5<o7.5 Hbﬁ1=c5277.5 p
Male/Female 28/22 30/27

Age (years) 53.90 £ 10.51 51.32%11.15 0.2283
Height (cm) 167.63 £ 6.01 164.48 £ 17.53 0.2474
Weight (kg) 79.94 £ 15.10 84.78 +17.17 0.1342
WHR 0.99 + 0.07 1.01 £0.09 0.1613
BMI (kg/m?) 28.46 £ 4.97 30.77 £5.26 0.0257
FBG (mmol/dl) 710+ 1.64 10.20 + 3.61 0.0001
HbA1c (%) 6.58 + 0.44 9.66 + 2.58 0.0001
Insulin (UIU/ml) 2391751 25.24£10.68 0.4705
HOMA-IR 7.66 + 3.47 11.19+5.49 0.0002
TC (mmol/L) 419+0.84 458+ 1.26 0.1279
TG (mmol/L) 1.47 £ 0.69 2.36+1.30 0.0006
LDL (mmol/L) 2.54+0.85 2.75+0.93 0.3307
HDL (mmol/L) 1.00 £ 0.24 1.08 £ 0.49 0.3783

BMI - body mass index; WHR - waist-hip ratio; FBS - fasting blood glucose;
HbA1c - glycosylated hemoglobin; TC - total cholesterol; TG - triglycerides;
LDL - low-density lipoprotein; HDL - high-density lipoprotein
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Figure 1. Comparison of adiponectin levels between control sub-
jects, all patients with type 2 diabetes mellitus, and those with good
(HbA1c < 7.5) and poor glycemic control (HbA1c > 7.5)
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Figure 2. Comparison of resistin levels between controls, all patients
with type 2 diabetes mellitus, and those with good (HbA1c < 7.5) and
poor glycemic control (HbA1c > 7.5)
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Figure 3. Scatter plot showing the association of circulating levels of
adiponectin (a) and resistin (b) with glycosylated hemoglobin (HbA1c)

85

O<25% @25-50% @50 - 75% &> 75%

HbAle %

65

Adiponectin Resistin

Figure 4. Linear-by-linear association of HbA1c% at different quar-
tiles of adiponectin and resistin levels in diabetes patients; there is
a significant trend of better glycemic control at increasing levels of
adiponectin levels (p = 0.042), while the trend was not significant for
resistin levels (p = 0.904)

subjects. We observed that serum adiponectin levels were
significantly lower (p = 0.0411) in diabetes patients with
poor glycemic control, compared to those with good gly-
cemic control, but the difference was non-significant for
resistin (p = 0.8899). Scatter plot in Figure 3 shows the
relationship of adiponectin (a) and resistin (b) with gly-
cemic control. Serum adiponectin levels were discordant
with HbA1lc (r = -0.274, p = 0.004). No relationship be-
tween HbA1c and resistin levels was observed (r = 0.017,
p = 0.866). Linear-by-linear association of HbAlc% at
different quartiles of adiponectin and resistin levels in
diabetes patients was also determined. There was a sig-
nificant trend of better glycemic control at increasing
levels of adiponectin levels (p = 0.042), while the trend
was not significant for resistin levels (p = 0.904), which
was depicted by linear-by-linear association of HbA1c%
at different quartiles of adiponectin and resistin levels in
diabetes patients as shown in Figure 4.

Multiple regression analysis was performed keeping adi-
ponectin and resistin as dependent variables to determine
their predictive factors (Table 3). Significant predictors
of adiponectin levels were FBS, insulin, HOMA-IR, and
HbAlc. For resistin, none of the variables was significant.
Table 4 expresses the proportion of patients using medica-
tions for diabetes and comorbidities in patients with T2DM.

DISCUSSION

The present study aims to assess and compare the rela-
tionships of resistin and adiponectin concentrations with
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Table 3. Multiple regression analysis for prediction of adiponectin and
resistin levels in T2DM patients

hellpenedt Resistin (ng/ml)
Parameter Letinll p Standardized p

Standardized Beta Coefficients

Beta Coefficients

FBS (mmol/L) 1.498 0.015 0.481 0.507
Insulin (UIU/mI) 1.524 0.018 0.518 0.493
HOMA-IR -2.317 0.016 -0.855 0.450
HbA1c (%) -0.237 0.014 0.284 0.182
TG (mmol/L) -0.150 0.315 -0.201 0.268
TC (mmol/L) -0.260 0.122 0.153 0.448
HDL (mmol/L) 0.074 0618 -0.089 0.620
LDL (mmol/L) 0.133 0472 -0.401 0.079
Duration 0.268 0063 -0.186 0283
(years)

BMI - body mass index; WHR — waist-hip ratio; FBS - fasting blood glucose;
HbA1c - glycosylated hemoglobin; TC - total cholesterol; TG - triglycerides;
LDL - low-density lipoprotein; HDL - high-density lipoprotein

Table 4. Use of medications for diabetes and comorbidities in patients
with T2DM

Medicines for diabetes n (%)

Biguanides 14 (13.1)
Sulphonylureas 25(23.4)
Glinides 11(10.3)
Alpha-glucosidase inhibitors 21(11.2)
Thiazolidinedione 23 (21.5)
Lipid-lowering medicines 25(23.4)

glycemic and lipid control in patients with T2DM. We
observed that T2DM patients have significantly higher
resistin and lower adiponectin levels. The effect of glyce-
mic control on resistin levels was not significant. However,
adiponectin was significantly lower in patients with poor
glycemic control, compared to those with good glycemic
control. Similar to a report by Schulze et al. [21], our study
supports the hypothesis that increased adiponectin levels
might be associated with better lipid and glycemic con-
trol with reduced inflammation in patients with T2DM.
Measures that could increase adiponectin levels might be
valuable targets for decreasing the higher coronary artery
disease risk in diabetes.

In another similar study, adiponectin was found to be
significantly decreased in T2DM patients as compared to
normal control subjects. Adiponectin levels were nega-
tively associated with high-sensitivity C-reactive protein,
LDL-C, HbAlc, TG, TC, and positively with HDL-C.
HbAlc had a negative correlation with serum adiponec-
tin. This shows that adiponectin may play an important
role in the pathogenesis of diabetes, and may emerge as an
independent predictor of the development of T2DM [22].
Nayak et al. [23] showed that adiponectin decreases with
increasing adiposity and insulin resistance regardless of
diabetes status. Among non-obese subjects, adiponectin
correlated negatively with TG, interleukin-6, and HOMA-
IR, and correlated positively with HDL. Diabetes status,
tumor necrosis factor-a (TNF-a), and BMI were identified
as independent predictors of adiponectin. Glucose and
adiponectin were useful indicators of T2DM. Moreover,
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insulin-mediated glucose turnover was significantly af-
fected by adiponectin and TNF-a [23]. Adiponectin nega-
tively correlated with BMI after adjusting for age, sex, and
diabetes status [24]. In an interesting study, Lau et al. [25]
proposed a novel adiponectin-resistin (AR) index by tak-
ing into account both adiponectin and resistin levels to
provide a better indicator of the metabolic homeostasis
and metabolic disorders. A novel insulin resistance (IRAR)
index was derived to provide an improved diagnostic bio-
marker of insulin sensitivity.

Adipocytokines that have been implicated in the patho-
genesis of metabolic syndrome include TNF-aq, interleu-
kin-6, angiotensinogen, leptin, plasminogen activator
inhibitor-1, and resistin [26]. The present study supports
the evidence that resistin plays an important role in the
pathogenesis of obesity and insulin resistance. We report-
ed previously that higher resistin levels in T2DM have a
significant positive correlation with body fat mass [27].
However, in the present study, although T2DM patients
had higher resistin levels, the effect of glycemic control on
resistin levels was not significant. In a study on Chinese
T2DM patients, 16 weeks of liraglutide administration led
to increased adiponectin and decreased resistin levels com-
pared to glimepiride-treated subjects, while inducing simi-
lar glycemic changes [28]. Adiponectin, leptin, and resistin
levels are affected by the use of anti-diabetes drugs among
which glimepiride shows more effect on adiponectin and
resistin levels, while leptin gets affected more by metfor-
min. It shows that the adipokine levels are not affected by
diabetes only, suggesting that their alterations in T2DM
may be due to obesity. Therefore, there might be important
links between adiposity and insulin resistance [29].

The limitation of the present work is its cross-section-
al design and small sample size. We recommend further
large-scale prospective studies to additionally explore the
true homeostatic roles of adiponectin and resistin in pa-
tients with T2DM. Since they are related to glucose and
lipid metabolism, it would be worth studying them as an
integrated approach in relation to different pharmaco-
logical interventions and physical fitness programs. They
may prove to be useful integrated biomarkers to predict
metabolic dysregulation and cardiovascular risk in T2DM.

CONCLUSION

T2DM patients have significantly higher resistin and lower
adiponectin levels when compared to healthy controls. Ad-
iponectin levels were significantly lower in patients with
poor glycemic control. However, the effect of glycemic
control on resistin levels was not significant.

ACKNOWLEDGMENT

The authors are thankful to Dr. Shaikh Mujeeb Ahmed
and Mr. James Chu for collection of data and blood assays.
We are thankful to King Abdul Aziz City for Science and
Technology for supporting this project (Project No. 26-60).

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):285-290



Adipokines and glucometabolic control

REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

Jensen MD. Role of body fat distribution and the metabolic
complications of obesity. J Clin Endocrinol Metab. 2008; 93(11
Suppl 1):S57-63.

Ahima RS. Central actions of adipocyte hormones. Trends
Endocrinol Metab 2005; 16(7): 307-13.

Faraj M, Lu HL, Cianflone K. Diabetes, lipids, and adipocyte
secretagogues. Biochem Cell Biol. 2004; 82(1):170-90.

Neeland 1J, Turer AT, Ayers CR, Powell-Wiley TM, Vega GL,
Farzaneh-Far R, et al. Dysfunctional adiposity and the risk of
prediabetes and type 2 diabetes in obese adults. JAMA. 2012;
308(11):1150-9.

McLaughlin T, Lamendola C, Liu A, Abbasi F. Preferential fat
deposition in subcutaneous versus visceral depots is associated
with insulin sensitivity. J Clin Endocrinol Metab. 2011;
96(11):E1756-60.

Preis SR, Massaro JM, Robins SJ, Hoffmann U, Vasan RS, IrlbeckT,
et al. Abdominal subcutaneous and visceral adipose tissue and
insulin resistance in the Framingham Heart Study. Obesity (Silver
Spring). 2010; 18(11):2191-8.

Faraj M, Lu HL, Cianflone K. Diabetes, lipids, and adipocyte
secretagogues. Biochem Cell Biol. 2004; 82(1):170-90.

Arita 'Y, Kihara S, Ouchi N, Takahashi M, Maeda K, Miyagawa

J, et al. Paradoxical decrease of an adipose-specific protein,
adiponectin, in obesity. 1999. Biochem Biophys Res Commun.
2012; 425(3):560-4.

Hotta K, Funahashi T, Arita Y, Takahashi M, Matsuda M, Okamoto
Y, et al. Plasma concentrations of a novel, adiposespecific protein,
adiponectin, in type 2 diabetic patients. Arterioscler Thromb Vasc
Biol. 2000; 20(6):1595-9.

Weyer C, Funahashi T, Tanaka S, Hotta K, Matsuzawa Y, Platley RE,
et al. Hypoadiponectinemia in obesity and type 2 diabetes: close
association with insulin resistance and hyperinsulinemia. J Clin
Endocrinol Metab. 2001; 86(5):1930-5.

Matsubara M, Maruoka S, Katayose S. Decreased plasma
adiponectin concentrations in women with dyslipidemia. J Clin
Endocrinol Metab. 2002; 87(6):2764-9.

Nanayakkara G, Kariharan T, Wang L, Zhong J, Amin R. The cardio-
protective signaling and mechanisms of adiponectin. Am J
Cardiovasc Dis. 2012; 2(4):253-66.

Flier JS. Diabetes. The missing link with obesity? Nature. 2001;
409(6818):292-3.

Beltowski J. Adiponectin and resistin — new hormones of white
adipose tissue. Med Sci Monit. 2003; 9(2):RA55-61.

Habib SS, Al Regaiey KA, Al Dokhi L. Assessment of adipokines
relationships with cardiovascular risk Markers in relation to body
indices in normoglycemic males. Pak J Med Sci. 2013; 29(1):21-6.
Asayama K, Hayashibe H, Dobashi K, Uchida N, Nakane T, Kodera
K, et al. Decrease in serum adiponectin level due to obesity and

visceral fat accumulation in children. Obes Res. 2003;11(9):1072-9.

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):285-290

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Bahceci M, Gokalp D, Bahceci S, Tuzcu A, Atmaca S, Arikan S. The
correlation between adiposity and adiponectin, tumor necrosis
factor alpha, interleukin-6 and high sensitivity C-reactive protein
levels. Is adipocyte size associated with inflammation in adults? J
Endocrinol Invest. 2007; 30(3):210-4.

American Diabetes Association. Standards of medical care in
diabetes - 2010. Diabetes Care. 2010; 33 Suppl 1:511-61.

Singh B, Saxena A. Surrogate markers of insulin resistance: A
review. World J Diabetes. 2010; 15; 1(2):36-47.

Boneva-Asiova Z, Boyanov MA. Body composition analysis

by leg-to-leg bioelectrical impedance and dual-energy X-ray
absorptiometry in non-obese and obese individuals. Diabetes
Obes Metabol. 2008; 10(11):1012-8.

Schulze MB, Rimm EB, Shai |, Rifai N, Hu FB. Relationship between
adiponectin and glycemic control, blood lipids, and inflammatory
markers in men with type 2 diabetes. Diabetes Care. 2004;
27(7):1680-7.

Goodarzi MT, Babaahmadi-Rezaei H, Kadkhodaei-Eliaderani M,
Haddadinezhad S. Relationship of serum adiponectin with blood
lipids, HbA(1)c, and hs-CRP in type Il diabetic postmenopausal
women. J Clin Lab Anal. 2007; 21(3):197-200.

Nayak BS, Ramsingh D, Gooding S, Legall G, Bissram S,
Mohammed A, et al. Plasma adiponectin levels are related to
obesity, inflammation, blood lipids and insulin in type 2 diabetic
and non-diabetic Trinidadians. Prim Care Diabetes. 2010; 4(3):187-
92.

Nayak S, Soon SQ, Kunjal R, Ramadoo R, Baptiste O, Persad J, et

al. Relationship between adiponectin, inflammatory markers and
obesity in type 2 diabetic and non-diabetic Trinidadians. Arch
Physiol Biochem. 2009; 115(1):28-33.

Lau CH, Muniandy S. Novel adiponectin-resistin (AR) and insulin
resistance (IRAR) indexes are useful integrated diagnostic
biomarkers for insulin resistance, type 2 diabetes and metabolic
syndrome: a case control study. Cardiovasc Diabetol. 2011; 10(1):8.
Kusminski CM, McTernan PG, Kumar S. Role of resistin in obesity,
insulin resistance and Type Il diabetes. Clin Sci (Lond). 2005;
109(3):243-56.

Habib SS. Serum resistin levels in patients with type 2 diabetes
mellitus and its relationship with body composition. Saudi Med J.
2012; 33(5):495-9.

Li D, Xu X, Zhang Y, Zhu J, Ye L, Lee KO, et al. Liraglutide treatment
causes upregulation of adiponectin and downregulation of
resistin in Chinese type 2 diabetes. Diabetes Res Clin Pract. 2015;
110(2):224-8.

Farooq R, Amin S, Hayat Bhat M, Malik R, Wani HA, Majid S. Type 2
diabetes and metabolic syndrome - adipokine levels and effect of
drugs. Gynecol Endocrinol. 2017; 33(1):75-8.

289



290

Al-Regaeiy K. A. et al.

OAHOC CepyMCKOr pe3UCTMHA U aAUNOHEKTMHA U IYKOMETab0anYKa KOHTpona
Kog 6onecHuKa ca gujaberecom menmTycom Tmna 2

Xanug A. en Peravej', Cajeg; LLl. Xa6u6', Jlejna en Joxwn', AHBap A. Llamax?, Moxameg M. CybxaH?
'YHuBep3uteT Kparba Cayaa, MeauumHckn koney, Kateapa 3a dusnonorujy, Pujag, Cayaujcka Apabuja;
2YHnBep3uTeT kparba Cayaa, MeamumHcKu konel, Kateapa 3a meauumHy, Prjag, Cayamjcka Apabuja;
3YHusep3utet y MnumyTy, GakynteT brioMeAULIMHCKIX 1 33PaBCTBEHNX HayKa, [numyT, Benvka bputanuja

CAXETAK

Yeoa/LUnmb AQMNOHEKTUH 1 PE3UCTUH Cy aiUMOKNHW KOjy Ur-
pajy BaxkHy ynory y perynucamy wehepa y Kpsu, 6eTa-okcmaa-
uyjn y Muwmhnma v HCYNMHCKOj pe3ncTeHLuju.

Linrb oBe cTyauje je 610 Aa NPOLEHMN U YNIOPEAN OAHOCE KOH-
LieHTpaLMja pe3ncTnHa 1 afunoHeKTHa ca rnyKomeTabonuy-
KOM KOHTpOJIOM Ko 6onecHuKa ca wehepHom 6onewhy Tvna
2 (LLBT2).

MeTtoge VcnuTtaH je ykynHo 191 ncnutaHuk. KoHauHa cenek-
uuja obyxsaTuna je 107 6onecHuka ca LUBT2 (67 mywwkapaLa
1 40 xeHa) 1 84 3apaBux, KOHTPOJHUX 0Coba (45 MywKapaLa
1 39 eHa). AHanM3rpaHu Cy y30pL BEHCKe KPBY 3a F1yKo3y
(Br), rnnko3mnoaHn xemornobux (HbATc), uHcynur, nunuan
(ykynHu xonectepon - YX, Tpurnvuepugn — TI), aAMNoHeKTUH
1 pe3uncTuH. Mpaha Tena ouereHa je Koa CBUX U TO MHAEKCOM
TenecHe mace (UITM) n ogHocom cTpyk-KykoBu (OCK).
Pesyntatu: ITM, OCK, BI, HbATc, MHCynuHCKa pe3ucteHuuja
(WIP), YX n TT 6unu cy 3HauajHo Beh Kog ocoba ¢ anjabetecom
y nopehetvy ca 3apaBrm o6poBosbLMMa. HMBO pesnctuHa y

cepymy 6uo je 3HauajHo BuLwK (p = 0,0259), a HMBO cepymcKor
aAVMNOHEKTMHA 3HaYajHo HVXK (p = 0,0001) kog LLIBT2 Hero kog,
KOHTPOMHUX cy6jekaTa. HuBon agnnoHekTMHa 6unu cy 3Havaj-
Ho HUXK (p = 0,0411) Kof, 6onecHUKa ca IOLWOM KOHTPOJIOM
rnrkemuje y nopeherby ca OHMMa ca [OOPOM FNKEMUjCKOM
KOHTPOJIOM, AIOK je pa3niKa H1BOA pe3ncTuHa buna 6e3HavajHa
(p=0,8899). HnBOM afMNOHEKTVHa Y CEpyMy HUCY Y Kopenaumjn
caHbATc (p=-0,274, p = 0,004). JnHeapHa Kopenauwja nokasa-
na je 3HauajaH TpeHa 6orbe KoHTpone rrKemMuje Kog noseharba
HMBOA aAMMNOHEKTUHA (p = 0,042), ROK TPeHA Huje 610 3HauajaH
3a HMBoe pe3uctuHa (p = 0,904). Myntnna perpecnmoHa aHa-
nu3a otkpuna je BI, nHcynuH, P n HbATc kao 3HavajHe npe-
AVKTOpE aANNOHEKTUHA.

3aksbyuak: bonecHuuy ca LLIBT2 nmajy 3HaTHO MoBULLEH pe3unc-
TEH W CHUKEH afUNOHEKTVH Y nopefery ca 3apaBrm ocobama.
HvBown agnnoHeKTMHA Cy 3HaTHO HIKK KOA 6onecHNKa ca cna-
60M KOHTPOJIOM FIMKeMMje.

KrbyuHe peumn: agunoHeKTWH; pe3ncTuH; gucnmnugemuja;
wehepHa 6onecT TN 2
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Pertussis in children under the age of 10
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SUMMARY

Introduction/Objective Pertussis is a vaccine-preventable disease that causes a large number of cases
and hospitalizations worldwide.

The aim of this study was to determine predictors of hospitalization in cases of pertussis among children
under 10 years of age in the South Backa District of Vojvodina Province, Serbia.

Methods Data for this observational study were obtained from inpatient and outpatient healthcare facili-
ties in the South Backa District from January 1, 2013 to December 31, 2016. We evaluated predictors of
hospitalization among the patients who fulfilled the criteria of case definitions of pertussis proposed by the
Global Pertussis Initiative. Pertussis was confirmed by DNA polymerase chain reaction or ELISA serology tests.
Results Out of 122 laboratory-confirmed pertussis cases, 43 (35.2%) were hospitalized. Apnea and
pneumonia were associated with hospitalization, and all six hospitalized patients aged 0-3 months had
cyanosis. Apnea was a good predictor of hospitalization among children with any duration of cough
(p < 0.05). Among children with a cough that lasted longer than 14 days, post-tussive emesis or pneumonia
or contact with a person who had a prolonged cough were associated with hospitalization (p = 0.035,
p = 0.042, and p = 0.046, respectively). There were fewer hospitalizations in properly vaccinated cases
than in partly or non-vaccinated cases between two months and four years of age (p < 0.008).
Conclusions Among the pertussis cases under 10 years of age, apnea, pneumonia, and cyanosis were
factors associated with hospitalization. Immunization against pertussis corresponding to age reduces

the disease severity and hospitalizations in children from two months to four years of age.
Keywords: pertussis; hospitalization; surveillance; epidemiology

INTRODUCTION

Pertussis (whooping cough) as a vaccine-prevent-
able disease is a prevalent cause of acute cough in
both children and adults occurring in outpatient
and inpatient health care facilities [1]. Despite
high immunization coverage, pertussis is still
present around the world [2-5]. In 2016, more
than 139,000 pertussis cases were reported world-
wide [6]. The majority (approximately 95%) of
infections occurred in developing countries; with
most deaths occurring in young infants who were
either unvaccinated or incompletely vaccinated
[3, 4, 5]. Even in countries with high vaccination
coverage, pertussis causes a high number of cases
and hospitalizations [2, 5]. A dramatic resurgence
of pertussis worldwide, with large outbreaks and
deaths mainly in infants, has drawn the attention
of healthcare providers [5].

Protection against pertussis was achieved
only after completed three-dose primary vac-
cination series at approximately six months
of age [2, 3, 7]. According to the annual re-
ports in the South Backa District of Vojvodina
Province, Serbia, between 2013 and 2016, the
average immunization coverage of pertussis
was 95% for the primary series (at two, four,
and six months), and 90% for one booster
dose (one year after the third dose of the
vaccine) [8].

The main goal of this study was to deter-
mine predictors of hospitalization in cases of

pertussis among children under 10 years of age
in the South Backa District.

METHODS
Study design

The design and methods of improved surveil-
lance of pertussis have been described previ-
ously [9, 10]. Surveillance of pertussis from
inpatient and outpatient healthcare facilities
in the South Backa District was conducted for
four consecutive years, in the period from Jan-
uary 1, 2013 to December 31, 2016. We includ-
ed all children under 10 years of age, regardless
of the duration of cough. Additionally, when
children fulfilled one or more criteria of per-
tussis proposed by the Global Pertussis Initia-
tive (GPI), they were enrolled after admission
to healthcare facilities for a period of one week
[9]. During the study period, we included chil-
dren who were hospitalized at the Department
of Pulmonology of the Institute for Child and
Youth Health Care of Vojvodina (an inpatient
facility), and at 11 health centers (the primary
healthcare level) of the South Backa District.

Eligible were children under 10 years of age
who met one or more criteria of clinical case
definitions of pertussis proposed by the GPI
for two age groups (0-3 months old, and four
months to nine years old) (Table 1).
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Table 1. Clinical case definitions of pertussis and diagnostic tests proposed by the Global Pertussis Initiative? for patients under 10 years of age

Age groups 0-3 months

4 months - 9 years

-whoop

or

-apnea

or

- post-tussive emesis
or

- cyanosis

or one of the following:
- seizure

- pneumonia

Signs/symptoms/contact

afebrile cough iliness

Cough and coryza with no or minimal fever plus:

- close exposure to an adolescent or adult
(usually a family member) with a prolonged

Paroxysmal cough with no or minimal fever plus:

- whoop

or

—apnea

or one of the following:

— post-tussive emesis

- seizure

- worsening of symptoms at night

- pneumonia

- close exposure to an adolescent or adult
(usually a family member) with a prolonged
afebrile cough illness

Diagnostic method - cough illness
in a person with no or minimal fever
plus cough duration®

PCR for all children aged 0-3 months

PCR or serology (IgG-PT),
if > 1 year post-pertussis vaccination

PCR - polymerase chain reaction; IgG - immunoglobulin G; PT - pertussis toxin;
2Adapted from the Global Pertussis Initiative;

bFor patients aged four months to nine years: PCR if cough duration is < 3 weeks, and serology if cough duration is > 3 weeks

We excluded children who did not fulfil the GPI clinical
case definitions of pertussis proposed for the aforemen-
tioned age groups.

This research was conducted as a part of the daily clini-
cal routine practice. The training of all included physicians
and nurses was conducted before starting our research.
Verbal informed consent was obtained from parents or
guardians of children at the moment of swab taking in
accordance with national regulations. All data about the
children were anonymized and de-identified.

Participants

We obtained children’s demographic and clinical data as
well as the data about vaccination against pertussis in a
structured questionnaire to parents or guardians. At the
primary healthcare level, vaccination status was obtained
from the participants’ vaccination records. Vaccination
status at inpatient facilities was determined from a paren-
tal report of the child’s vaccination record, and therefore
it was checked from vaccination records at the primary
healthcare level. The child’s physician determined clini-
cal management, including hospitalization and labora-
tory procedures. Depending on the clinical course of the
disease, all clinical and laboratory data were obtained at
inpatient or outpatient healthcare facilities.

Posterior nasopharyngeal swabs and whole blood sam-
ples (single-serum) from the patients were collected by
trained physicians and nurses at inpatient and outpatient
medical facilities, as well as at the Institute of Public Health
of Vojvodina, Novi Sad. All samples were analysed at the
Centre for Microbiology of the Institute of Public Health
of Vojvodina. According to the GPI case definitions of
pertussis, the type of laboratory method (real-time poly-
merase chain reaction or serology tests) depends on the
duration of cough and on the age of the suspected patient
(Table 1) [9].

As we previously described in detail, nasopharyngeal
specimens were defined as positive if Bordetella pertussis

was detected by the real-time polymerase chain reaction
[10]. Additionally, ELISA antibody test from whole blood
samples was considered positive if cut-off values were
above 100 IU/mL. Because of potentially false positive
results, we excluded all participants between four months
and nine years of age who had been vaccinated within
one year before the collection of whole blood samples [9].

Statistical analysis

We examined an association between potential predictors
of hospitalization regarding certain signs/symptoms, sex,
the duration of cough, residence, asthma, prescribed antibi-
otics, diagnostic methods, and vaccination status. In accor-
dance with the vaccination status, we divided participants
into two groups: 1) properly vaccinated (children who re-
ceived the number of vaccine doses corresponding to their
age), and 2) partly or non-vaccinated participants (partly
vaccinated children were the ones who received some but
not all vaccines, while the non-vaccinated patients were
those who did not receive any dose of pertussis vaccine).
For the analysis of the association between hospitalization
and vaccination status, we excluded patients under two
months of age because they were below the vaccination age.

The two-tailed Fisher’s exact test or x* were used for
associations between categorical variables, with the Yate’s
correction for continuity used for the analysis of dichoto-
mous variables, and the Mann-Whitney U-test for con-
tinuous variables. We calculated the difference between
the laboratory-confirmed pertussis in inpatient and out-
patient healthcare facilities using univariate and multivari-
ate logistic regression models by the odds ratio with 95%
confidence interval regarding certain signs/symptoms.

The results were considered statistically significant
when the p-value of all applied models was < 0.05. The
data were analyzed using the IBM SPSS Statistics for Win-
dows, Version 22.0 (IBM Corp., Armonk, NY, USA) and
MedCalc for Windows, Version 12.3.0 (MedCalc Software,
Mariakerke, Belgium).
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RESULTS

General characteristics of children
with laboratory-confirmed pertussis

During 2013-2016, 122 laboratory-confirmed pertussis
cases under 10 years of age were reported. Of these, 43
(35.2%) were inpatients and 79 (64.7%) were outpatients.

Table 2. Characteristics of laboratory-confirmed pertussis patients
under 10 years of age in the South Backa District, Vojvodina, 2013-2016

Total cases | Hospitalized | Outpatients
Variable No./total | No./total | No./total p°
No. (%) No. (%) No. (%)
Sex
59/122 23/43 36/79
Female (48.4) (53.5) (45.6)
0.518
Male 63/122 20/43 43/79
(51.6) (46.5) (54.4)
Age
8/122 6/43 2/79
0-3 months (6.6) (14.0) 2.5)
11/122 9/43 2/79
4-12months (9.0 (20.9) 2.5)
<0.001*
25 vears 22/122 7/43 15/79
Y (18.0) (16.3) (19.0)
6-9 years 81/122 21/43 60/79
Y (66.4) (48.8) (76.0)
Duration of
coughindays |255+17.3 | 265+19.3 | 250£16.1 | 0.920°
(Mean = SD)
Residence
Urban area 87/122 29/43 58/79
(71.3) (67.4) (73.4)
0.626
Rural area 35/122 14/43 21/79
(28.7) (32.6) (26.6)
Asthma or bronchitis or laryngitis
Yes 34/122 15/43 19/79
(27.9) (34.9) (24.1)
0.288
No 88/122 28/43 60/79
(72.1) (65.1) (75.9)
Diagnostic method
o 37/122 17/43 20/79
PCR positive (30.3) (39.5) CEE T
Serology (IgG- 85/122 26/43 59/79 '
PT) positive (69.7) (60.5) (74.7)
Vaccination status?
Properly
vaccinated 100/116 28/38 72/78
according to (86.2) (73.7) (92.3)
age 0.015
Partly o | 16116 10/38 6/78
non-vaccinated (13.8) (26.3) 77
Antibiotic treatment before sampling
Yes 25/122 14/43 11/79
(20.5) (32.6) (13.9)
0.028
No 97/122 29/43 68/79
(79.5) (67.4) (86.1)

SD - standard deviation; PCR - polymerase chain reaction;

1gG - immunoglobulin G; PT - pertussis toxin;

ax? test;

"Two-tailed Fisher’s exact test;

‘Mann-Whitney test;

4Only for patients aged two months to nine years;

Values that differ significantly (p < 0.05) between hospitalized and outpatient
laboratory-confirmed cases are marked in bold
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Patients aged 0-3 months and 4-12 months had a higher
risk of hospitalization in comparison with the other two
age groups (p < 0.001). Among all laboratory-confirmed
cases, inpatients were significantly more partly or non-
vaccinated against pertussis, and had antibiotic treatment
prior to inclusion in the study, in comparison with out-
patients (p = 0.015 and p = 0.028, respectively) (Table 2).

Risk factors for hospitalization

To assess the effects of certain signs/symptoms of clinical
case definitions of pertussis for the two age groups and the
vaccination status of participants, we compared the results
of pertussis-positive children who were hospitalized with
those who were not (Table 3, 4, and 5).

Taking into account the required signs/symptoms
(RSS) in children aged 0-3 months and four months to
nine years (Table 1), Table 3 shows the signs/symptoms in
hospitalized and outpatient cases. The most frequent clini-
cal sign/symptom among inpatients and outpatients was
whoop (58.1% and 48.1%, respectively). In patients four
months to nine years of age, the prevalence of worsening
of symptoms at night was 72.7% in outpatients and 67.6%
among inpatients. All six hospitalized patients aged 0-3
months with laboratory-confirmed pertussis had cyanosis.
According to univariate and multivariate logistic regres-
sion analysis, we revealed that RSS in combination with
apnea or pneumonia was associated with hospitalization
(p <0.05). Although the combinations of RSS and whoop
or post-tussive emesis were not significantly associated
with hospitalization, the association of these variables in-
creased after adjustment for the confounding effect of the
vaccination status.

The RSS along with apnea were a good predictor of
hospitalization among children with any duration of cough
(p <0.05). In children who had a cough for more than 14
days, the RSS combined with post-tussive emesis or pneu-
monia or with information of close exposure to a person
with a prolonged cough were associated with hospitaliza-
tion (p = 0.035, p = 0.042, and p = 0.046, respectively)
(Table 4).

We analyzed the association between hospitalization
and vaccination in properly vaccinated cases and among
those who were partly or non-vaccinated against pertussis.
There were 116 pertussis cases two months to nine years
of age. Of these, 38 (32.8%) were hospitalized. There were
fewer hospitalizations in properly vaccinated cases than
in partly or non-vaccinated ones between two months
and four years of age (p < 0.008). However, there was no
significant difference between hospitalization in properly
and partly or non-vaccinated children against pertussis in
patients 5-9 years old (p = 0.570) (Table 5).

DISCUSSION

This is the first study to evaluate predictors of hospitaliza-
tion among laboratory-confirmed pertussis cases in our
country. Our findings provide a comprehensive view of
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Table 3. Predictive signs/symptoms and contact in hospitalized and outpatients under 10 years of age in the South Backa District, Vojvodina,

2013-2016

Signs/symptoms/contact Hospitalized Outpatients crude OR adjusted OR®

gns/symp No. / total No. (%) | No./ total No. (%) (95% Cl) P (95% Cl) P

1.50

Whoop 25/43 (58.1) 38/79 (48.1) (0.71-3.17) 0.290 1.63 (0.69-3.89) 0.268
Apnea 18/43 (41.9) 11/79 (13.9) 4.45 (1.85-10.72) 0.001 3.05(1.11-8.39) 0.031
Post-tussive emesis 24/43 (55.8) 31/79(39.2) 1.96 (0.92-4.15) 0.081 2.26 (0.94-5.44) 0.068
Cyanosis® 6/6 (100) 1/2 (50) NA ND - -
Seizure 5/43 (11.6) 0(-) NA ND - -
Worsening of symptoms at night* 25/37 (67.6) 56/77 (72.7) 0.78 (0.33-1.83) 0.570 0.91 (0.28-2.03) 0.585
Pneumonia 9/43 (20.9) 1/79(1.3) 20.65 (2.52-169.43) | 0.005 | 15.21(1.60-144.71) | 0.018
Contact? 16/43 (37.2) 21/79 (26.6) 1.64 (0.74-3.62) 0.224 1.14 (0.43-2.99) 0.794

OR - odds ratio; CI - confidence interval; NA - not applicable; ND - not determined;
2Adjusted for the following variables: symptoms, sex, duration of cough, residence, asthma, antibiotic prescribed, diagnostic method, and vaccination status;

Only for patients aged 0-3 months;
Only for patients aged > 4 months;

dClose exposure to an adolescent or adult (usually a family member) with a prolonged afebrile cough illness;
Values that differ significantly (p < 0.05) between hospitalized and outpatient laboratory-confirmed cases are marked in bold

Table 4. Predictive signs/symptoms and contact in hospitalized and outpatients under 10 years of age in accordance with the cough duration

before sampling in the South Backa District, Vojvodina, 2013-2016

Cough duration of < 14 days Cough duration of > 14 days
. (n=39) (n=83)

Signs/symptoms/contact - - . -

Hospitalized Outpatients . Hospitalized Outpatients .

No./total No. (%) | No./totalNo. (%) | P No./total No. (%) | No./total No.(%) | P

Whoop 8/15(53.3) 14/24 (58.3) NS 17/28 (60.7) 22/55 (40) NS
Apnea 6/15 (40) 1/24 (4.2) 0.008 12/28 (42.9) 8/55(14.5) 0.007
Post-tussive emesis 7/15 (46.7) 10/24 (41.7) NS 17/28 (60.7) 19/55 (34.5) 0.035
Worsening of symptoms at night® 10/12(83.3) 18/23 (78.3) NS 15/25 (60) 31/54 (57.4) NS
Pneumonia 5/15(33.3) 0(-) NA 4/28 (14.3) 1/55(1.8) 0.042
Contact® 6/15 (40) 9/24 (37.5) NS 10/28 (35.7) 8/55(14.5) 0.046

NS - not significant; NA - not applicable;
“Two-tailed Fisher’s exact test;
Only for patients aged > 4 months;

Close exposure to an adolescent or adult (usually a family member) with a prolonged afebrile cough illness

Table 5. Association between vaccination and hospitalization for per-
tussis among children aged two months two nine years in the South
Backa District, Vojvodina, 2013-2016

Hospitalized | Outpatients
Age group | Vaccination status | No./ total No./ total p?
No. (%) No. (%)
Properly 4/14 10/12
2months |5 ccinated (28.6) (83.3)
-4 years - 0.008
n=26 Partly vaccinated 10/14 2/12
or non-vaccinated (71.4) (16.7)
Properly 24/24 62/66
_ inated 100 93.9
5-9years |vaccinate : (100) (93.9) 0,570
n=90 Partly vaccinated 0 4/66
or non-vaccinated () (6.1)

“Two-tailed Fisher’s exact test

the pertussis burden among children during the first nine
years of life.

We revealed that 35.2% of laboratory-confirmed cases
under 10 years of age were hospitalized because of pertus-
sis. Furthermore, out of the total number of pertussis pa-
tients younger than 12 months of age, about 80% were hos-
pitalized. The study conducted by Crespo et al. [7] found
that more than 90% of hospitalized patients with pertussis
were younger than 12 months. A probable explanation for
the obvious high prevalence of hospitalized cases lies in

the fact that the authors of the mentioned study included
not only the primary cases, but also all secondary cases of
pertussis (contacts with primary cases).

Our results show that RSS in combination with apnea
increased the probability of hospitalization by about four
times and the combination of RSS accompanied with
pneumonia by more than 15 times. In addition, among
patients aged 0-3 months, a cough and coryza with no or
minimal fever, as the RSS, combined with cyanosis was
a good predictor of hospitalization. Considering a lot of
research conducted with heterogeneous inclusion/exclu-
sion criteria in varying clinical settings, with different
types of diagnostic pertussis tests, as well as various im-
munization schedules, multiple studies reported different
results regarding predictors of pertussis hospitalizations.
The results of the aforementioned study highlighted that
whoop, apnea, and cyanosis were more frequent in hospi-
talized than in outpatient cases, and pneumonia was not
associated with an increasing risk of hospitalization [7].
The limitation of the mentioned study was the duration
of the study period (only two years).

The results of another study, which was conducted
among children with pertussis in a hospital setting,
showed that children who were readmitted had more cya-
notic episodes per day, with a greater number of hospital
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days [11]. Furthermore, the results of a recently published
meta-analysis indicated that apnea and cyanosis are help-
ful for detection of pertussis in infants younger than 12
months of age [1].

Many of the implemented case definitions of pertussis
predicted the cough duration of > 2 weeks for patients of all
ages. Due to the implementation of the new GPI case defi-
nitions of pertussis, which predicted inclusion of patients
under 10 years of age, regardless of the cough duration, we
found that as many as 32% (39/122) of the total number
of cases had a cough duration of less than 14 days [9]. Our
results are very important if we know that early diagnosis
of pertussis in infants allows targeted antibiotic therapy,
which could reduce the severity of the disease, the duration
of cough and could play an important role in reducing per-
tussis transmission to close contacts. It is noteworthy that
both vaccination and early treatment strategies are equally
important for improving outcomes [12-16].

Observing the vaccination status among children from
two months to four years of age, we clearly demonstrated
an increasing risk of hospitalization among partly or non-
vaccinated children in comparison with those who were
fully immunized against pertussis. Multiple studies have
reported similar results [7, 15-19]. Similar to the results of
our research, a study conducted among infants (aged < 12
months) found that properly vaccinated children were pro-
tected against hospitalization [20]. In addition, probably
because only participants aged < 12 months were included,
the authors of the stated study revealed that protection
against hospitalization was the same after immunization
with whole-cell or acellular pertussis vaccines [20].

Our study findings suggest that the risk of hospital-
ization was the same regardless of vaccine doses among
children aged 5-9 years. We believe that the reasons for
this lie in the fact that vaccine-induced immunity waned
over time, which consequently led to a decrease of the
protective role of vaccination regarding the hospitaliza-
tion. According to the recently published review data, the
estimated duration of protection obtained from the whole-
cell pertussis vaccine is 5-14 years, and the one from the
acellular vaccine is 4-7 years [21, 22]. One of the recently
mentioned explanations for the resurgence of pertussis
worldwide, both in schoolchildren and adolescents is con-
nected with changes in the antigens in circulating Borde-
tella pertussis in comparison with the vaccine strains [23].

In regard to the signs/symptoms, the results of the
study among fully immunized children with the median
age of nine years and the median cough duration of 14
days showed that only 21% of the patients had paroxysmal
cough, 13% had post-tussive emesis, 7% apnea, and 6%
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had classic whoop [24]. Results of another study which was
conducted on hospitalized children from one month to 15
years of age with prolonged cough (duration > 14 days)
who were previously vaccinated with four doses of vac-
cine against pertussis, demonstrated that the prevalence of
paroxysmal cough was 84.4%, but post-tussive emesis and
whoop were rare (31.3% and 28.2%, respectively) [25]. The
mentioned differences can be interpreted as the result of
various inclusion criteria of the study population. In our
research, there were 74% of properly immunized hospital-
ized children from two months to nine years of age. Prob-
ably because of the implementation of active surveillance
combined with training of the staff included in our research
and low vaccination coverage among hospitalized children,
there were 58.1% patients with whoop, 55.8% with post-
tussive emesis, and as many as 41.9% children with apnea.
Due to the quality and comparability of the results of
our study, we are convinced that this research has the po-
tential to be a standard model in the preparation of more
comprehensive hospital surveillance among children with
pertussis infection throughout the Republic of Serbia.

CONCLUSION

We revealed that apnea, pneumonia, and cyanosis were
good predictors of hospitalization in pertussis cases. In
addition, apnoea was a good predictor for hospitalization
among children, regardless of the duration of cough. On
the other hand, post-tussive emesis, pneumonia, and con-
tact with a person with the prolonged afebrile cough illness
were associated with hospitalization among children with
the cough duration of > 14 days. Immunization against
pertussis corresponding to age reduces the disease severity
and hospitalization in children from two months to four
years of age.
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BenMKK Kalwasb Kog aeue maahe og gecet roguHa

Muomy6 Puctih'2, busbaHa Pagocasmesuh', Bnagumup Metposuh'2

"MHcTuTyT 32 jaBHO 3apaBrbe Bojsogute, Hosn Cap, Cpbuja;

2Ynusep3utet y Hosom Cagy, Megnumtckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

YBoa/LUnm Benvkm Kawasm je BakuMHaMa cripeynBa 3apasHa
6onecT Koja je y3pok Benukor 6poja obonenvx n xocnuranu-
30BaHUX LUMPOM CBeTa.

Linrb paga je 6uo ga ce ogpepe npegncnoHupajyhu gaktopm
3a XxocnuTanusauujy obonenux of BENMKOF Kallsba y y3pacTy
Mmnahux of feceT roguHa y JykHobaukom okpyry (BojeoauHa).
MeTopge papa lNopauy 3a 0By oncepBaLMoHy CTyAujy Ao-
6ujeHn cy U3 60MHNYKMX U BaHOONMHNUKNX 34 PpaBCTBEHX YC-
TaHoBa JyKHOGauKor oKpyra, y nepuogy oa 1. jaHyapa 2013.
1o 31. geuembpa 2016. rogute. NMpegucnonunpajyhu dakropu
3a XxocnuTanusauujy obonenvx npouernBaHmn Cy Ha OCHOBY
KNVHWYKNX KpuTeprjyma MMobanHe nepTycrcHe NHMLMjaTHBe
3a geduHULMjy BeNMKOT Kallsba. Benukm Kalarb je fJokasvBaH
ynotpe6om PCR meTofa unu ceponoluknm (ELISA) TectoBrma.
Pesyntatu Op 122 notpheHa ciyyaja BENMKOT Kallsba, XOCnu-
Tann3oBaHo je 43 (35,2%). AnHea 1 MHeyMOHMja Cy Kopenupanu
Ca X0CMnmMTanM3aLmjom, a CBUX LUECT XoCnuTanmn3oBaHux 6onec-

H1Ka Mnahux of TpU Mecella Manu cy LyjaHo3y. AnHea je 6una
Ao6ap NPOrHOCTUYKM 3HAK XoCnuTanu3aluje 3a obonene, 6e3
0631pa Ha AyXMHY Tpajatba Kalwsba (p < 0,05). Kog obonennx
4mnju je Kawasb Tpajao ayxe of 14 AaHa MPOrHOCTUYKM 3HaLM
3a xocnuTanusauujy cy 6unm nospaharbe nocne Kalusba, mHey-
MOHMja 1 KOHTaKT ca 0co0bOM Koja je MMana AyroTpajHu Kallarb
(p=0,035, p=0,042 n p = 0,046). MoTnyHO NMyHM30BaHa AeLia
y3pacTa of [1Ba MeceLia o YeTupu rogrHe 6una cy pehe xoc-
nWTannM3oBaHa y OAHOCY Ha HEMOTMNYHO MMYHWU30BaHY U HEBaK-
LIMHMCaHy Aely ncror y3pacTa (p < 0,008).

3akmyuak Kog geue mnahe of fieceT roarHa, anHea, nHeymo-
HUja 1 UmjaHo3a NoKa3am cy ce Kao Jo6pY MPOrHOCTUAYKM 3HaLM
3a XocnuTanu3auyjy 06onenvx of BENMKOT Kalusba. BakumHaumja
NPOTKB MEPTyCMca y CKNagy ca y3pacTom JONPUHOCK M0jaBu
6naxmx KNMHUYKMX dopmm oborberba 1 CMarerby 6poja xocnu-
Tanu3aumja Kog feLie y3pacta oA ABa MeceLia Ao YeTUPY rogvHe.
KrbyuHe peum: BenivKu Kallasb; XOCNUTanu3aumja; Haasop;
enviaemvonoruja
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Bone mineral density in children with juvenile
idiopathic arthritis after one year of treatment with
etanercept
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SUMMARY

Introduction/Objective Juvenile idiopathic arthritis (JIA) is the most frequent chronic inflammatory,
rheumatic disease of childhood, associated with disturbance of bone mineral metabolism, which develops
gradually and progressively, and if untreated eventually leads to osteoporosis in adulthood.

The aim of our study was to evaluate bone mineral density (BMD) in patients with JIA treated with etan-
ercept over a period of one year.

Methods The prospective cohort study included 94 JIA patients (66 female, 28 male), their median age
being 14.77 years. BMD was measured by dual-energy X-ray absorptiometry on the lumbar spine. Disease
activity was assessed using the American College of Rheumatology Pedi 50 criteria.

Results After one year of treatment with etanercept, we found a statistically significant increment in
all osteodensitometry variables (p < 0.001). Annual enhancement for the whole group was as follows:
bone mineral content 15.8%, BMD 7.2%, BMD 4.2%. Z-score improved from -0.86 to -0.58 SD at the
last visit, but decreased in rheumatoid factor-positive polyarthritis patients. Patients with systemic JIA
had the lowest Z-score. Z-score correlated with functional disability level. BMD was lower in the group
treated with glucocorticoids.

Conclusion Our results showed significant improvement of bone mineral density in children with JIA
after one year of treatment with etanercept. Rheumatoid factor-positive and systemic JIA subtypes and

treatment with glucocorticoids are the risk factors for impairing bone mineral metabolism.
Keywords: juvenile idiopathic arthritis; bone mineral density; anti-TNF

INTRODUCTION

Juvenile idiopathic arthritis (JIA) is the most
frequent autoimmune, rheumatic disease in
childhood. Inflammatory process affects pri-
marily the synovial joints and cartilage, lead-
ing to excessive production of proinflamma-
tory cytokines. Longstanding inflammation
beginning in childhood, when the develop-
ment of the skeletal system and growth are not
yet completed, may cause many complications
such as growth retardation, disturbance of bone
metabolism leading to osteopenia and osteopo-
rosis, which become apparent when fractures
occur [1, 2, 3].

Disturbance of bone metabolism in JIA
develops gradually and progressively and it is
the result of interaction of many factors. The
most important is disease activity and sever-
ity, genetic predisposition, duration of the dis-
ease, number of affected joints, poor nutrition,
medications, especially glucocorticoids (GC),
delayed puberty, reduced physical activity, lack
of exposure to the sun, and others [4].

There is evidence that JIA is associated with
low bone mineral density (BMD), as a result of
impairment of bone mineral acquisition dur-
ing adolescent growth spurt and the inability of

achieving optimal peak bone mass. Forty-one
percent of adolescents with early-onset JIA had
low bone mass > 11 years after disease onset.
The development of low total-body bone min-
eral content (BMC) correlated with the dura-
tion of active disease, disease severity, measures
of bone resorption, weight, and height [5]. It
is a reasonable approach in improving bone
health and preventing fractures to suppress
disease activity using more efficient thera-
peutic options. Etanercept (ETN), as a tumor
necrosis factor (TNF) blocker, has shown its
effectiveness inducing prompt and sustained
suppression of disease activity [6, 7]. In addi-
tion, there is growing evidence that ETN could
have a protective role in preventing structural
bone damage by increasing osteoblastic and
decreasing osteoclastic activity [8].

There are several modalities of assessing pe-
diatric skeleton, but dual-energy X-ray absorp-
tiometry (DXA) remains the preferred method
because of its high precision, accuracy, repro-
ducibility, speed, and especially low radiation
exposure and availability of reference data [9].

The aim of our study was to examine bone
mineral status in patients with JIA after one
year of treatment with ETN.
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METHODS

We undertook a prospective study that included 94 consecu-
tive children with established diagnosis of JIA, referred to
the Institute of Rheumatology, the main tertiary care referral
hospital in the country, between January 2010 and Decem-
ber 2016. The main inclusion criterion was that those failed
to achieve inactive disease according to Wallace et al. [10]
criteria despite previously treatment with GC and/or metho-
trexate (MTX), or had intolerance to MTX have been started
on ETN 0.4 mg/kg of body weight twice weekly. The biologic
therapy was commenced according to the local criteria for
reimbursement covered by health insurance.

According to the International League of Associations
for Rheumatology classification, 10 (10.6%) patients had
systemic onset (sJIA), 28 (29.8%) patients had polyarthri-
tis rheumatoid factor (pJIA RF) negative, 15 (16%) had
polyarthritis RF positive, 20 (21.3%) patients had extend-
ed oligoarthritis, 19 (20.2%) had enthesitis and arthritis,
and two patients (2.1%) had psoriatic arthritis, who were
included in the polyarticular seronegative JIA group for
futher analysis, because their clinical presentation was
arthritis of peripheral joints [11].

Physical examination, laboratory investigation, and
functional ability assessment were done at baseline and
12 months after introducing ETN.

The impact of arthritis on physical ability was estimated
using the Serbian version of the Childhood Health Assess-
ment Questionnaire (CHAQ) [12]. This questionnaire,
which contains 69 questions regarding usual daily living
activities, was completed by a parent or a child if he/she
was older than 12 years, and refers to physical ability dur-
ing the week prior to the clinic visit. CHAQ disability index
(CHAQ DI) ranges from 0 (best) to 3 (worst). CHAQ DI
represents the average sum of the entire eight areas covered
by CHAQ and is divided into four categories: 0 = no dis-
ability, 0.1-0.5 = mild, 0.6-1.5 = moderate, and > 1.5 = se-
vere disability [13].

Disease activity was assessed according to the criteria by
Giannini et al. [13], which include physician’s global assess-
ment of disease activity (PGA) on a 100-mm visual ana-
logue scale (VAS), parent’s or patient’s assessment of overall
well-being on VAS (ranging from 0 mm, being the best,
to 100 mm, being the worst), functional ability (CHAQ),
number of joints with active arthritis and number of joints
with limited range of motion (LOM) as clinical variables,
erythrocyte sedimentation rate (ESR) as a laboratory sign
of inflammation. Active joint was defined if joint swell-
ing or any two of the following signs were present: LOM,
joint pain/tenderness, or joint warmth. The patients were
divided into two groups according to the American College
of Rheumatology Pediatric 50 definition of improvement
[10]. If the patients demonstrated at least 50% improve-
ment from the baseline in at least three of any six core set
variables with no more than one indicator worsening by
more than 30%, they were considered as responders.

The treatment was analyzed recording the number of
patients receiving GC, MTX administered at a dose of
10-15 mg/m? of body surface area per week.

Susi¢ G. et al.

Written informed consent form was obtained from
parents or from patients if they were older than 18 years.
The study was approved by the Ethics Committee of the
Institute of Rheumatology of Belgrade, Serbia.

Osteodensitometry examination was performed using
LUNAR DPX-L pediatric software DXA absorptiometry
device. Measurements of BMD were performed on the
lumbar spine (anterior—posterior scan), and the value from
the L2-1L4 segment was taken for analysis at the beginning
of treatment with ETN and 12 months later. During the
examination, the patients were in the supine position with
flexed hips and knees at 90°, in order to correct the physi-
ological lordosis of the lumbar spine.

BMD area expressed in g/cm? bone mineral content
(BMC) in g/cm, and Z-score expressed in standard de-
viation (SD) were taken for analysis. Z-score signifies a
patients BMD mean — BMD from an age- and sex-matched
reference group, divided by SD for the reference group; the
manufacture’s database of Italian population of children
was used. According to the Z-score, the patients were di-
vided into two groups: group I with Z-score < -1 SD, and
group II with Z-score > -1 SD.

In order to eliminate the effect of the length of the bone
on BMD, we used the formula BMD  =BMD x [4/ 7 x
L2-L4 region width in cm], representing volumetric bone
mineral density (BMD, ) expressed in g/cm’ [14].

Statistical analysis

Data were evaluated by descriptive statistics and analyti-
cal models using SPSS for Windows, Version 16.0 (SPSS
Inc., Chicago, IL, USA). To describe the groups, descriptive
statistical methods were used: the grouping and graphical
representation; calculating measures of central tendency
(arithmetic mean - X, the median - Med.); calculating
measures of variability (standard deviation - SD, stan-
dard score variations — SSD), and calculating the relative
numbers.

From analytical statistical methods, Student’s t-test
and analysis of variance were used to test for differences
between groups of respondents for parametric data, and
Mann-Whitney U-test and x* test were used for nonpara-
metric data. To test the normality of distribution of data,
Kolmogorov-Smirnov test was used. To assess correlation,
the data were applied to a single linear correlation and
Spearman’s rank correlation.

RESULTS

The median baseline age of 94 patients with JIA was 14.77
years (range of 5-20 years), the median disease duration
was 4.42 years (0.72-19). Almost three quarters of patients
were female. Demographic and clinical characteristics of
the patients are shown in Table 1.

At the entry of study, 12 patients (12.8%) were of pre-
school age, 20 (21.3%) were 7-12 years old, and 62 (66%)
were teenagers. The patients were nine years old (median)
at the time the first symptoms of JIA appeared, and 33

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):297-302
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Table 1. Baseline demographic and clinical characteristics of the
patients

. Value
Characteristics (n =94)
Female/male ratio 66/28 (70.2/29.8)

Age, median (min.-max.), years 14.77 (5.0-20.0)

Age at the onset of the disease,

median (min.-max.), years 9.0(1.08-16.0)

Disease duration, median

(min.-max.), years 4.42(0.72-19)

JIA subtypes

Systemic 10(10.6)
Polyarticular, RF negative 28 (29.8)
Polyarticular, RF positive 15 (16.0)
Oligoarticular, extended 20(21.3)
Enthesitis-related arthritis 19 (20.2)
Psoriatic arthritis 2(2.1)

No patients on methotrexate 79 (84.0)
No patients on glucocorticoids 22 (23.4)

Table 2. Disease activity core set variables at baseline and after 12
months

. .| After 12 % of

Variables Baseline . p
months | improvement

PGA (mm) 46.4 9.2 81.8 <0.001
Parent/patient
assessment 375 124 47.9 <0.01
of well-being (mm)
Number of joints
with LOM 10.1 4.7 69.9 <0.001
Number of active 9.7 0.2 81.1 <0.001
joints
CHAQ 0.7 0 66.8 < 0.001
ESR (mm/h) 34 17 39.8 < 0.001

All values are median;

LOM - limited range of motion; PGA - physician global assessment; CHAQ -
childhood health assessment questionnaire; ESR - erythrocyte sedimentation
rate

Table 3. Osteodensitometry evaluation of the patients at baseline
and after 12 months

Variables Baseline After 12 months b
(mean * SD) (mean * SD)

BMD 0.90 £0.25 0.95 +0.240 < 0.001

BMC 32.75+16.65 36.19+16.18 <0.001

Z-score -0.86 +£1.23 -0.58 £ 1.21 <0.001

BMD, 0.31 +0.05 0.32+0.55 <0.001

BMD - bone mineral density; BMC - bone mineral content; BMD,, - bone
mineral density volumetric

Table 4. Z-score according to the arthritis subtype

Arthritis subtype Baseline* | After 12 months** o]

Systemic -2.14 -1.87 0.085
Polyarticular, RF negative -0.66 -0.36 0.005
Polyarticular, RF positive -0.63 -0.69 0.377
Oligoarticular, extended -0.85 -0.66 0.041
Enthesitis-related arthritis | -0.76 -0.31 0.010

Intergroup (Kruskal-Wallis)
*p=0.052
**p=0.033

(35.1%) were of preschool age. More than half of the pa-
tients (57.4%) had disease duration of less than two years,
and 11 patients (11.7%) suffered from arthritis more than
10 years.
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All the patients had polyarthritis, were non-responsive
or had adverse reactions to previous MTX treatment. It
was the first condition for prescribing biologic therapy cov-
ered by health insurance system in our country. The most
frequent was polyarticular seronegative arthritis group,
comprising one third of the patients.

At baseline, 79 patients (84%) were treated with MTX,
and 22 patients (23.4%) received oral GC.

Disease activity core set criteria according to Giannini
et al. [13] at baseline and at the last visit after 12 months
are presented in Table 2.

We found significant improvement in all six core set
variables representing disease activity, a year after intro-
ducing ETN (p < 0.001); the most pronounced improve-
ment was observed in PGA and clinical manifestations
of the disease (81%). At baseline, 56 (59.5%) patients had
moderate and severe functional disability (DI 0.5-1.5 and
above 1.5, respectively), but at the end of the follow-up
period, 77 (81.9%) patients had no limitations or had mild
limitations in performing everyday activities (p < 0.001).

At the last visit, 82 (87.2%) patients met the American
College of Rheumatology Pedi 50 criteria and were assigned
to the group of responders, while 12 (12.8%) patients did
not show satisfied therapeutic effect and were assigned to
the group of non-responders. Among non-responders, there
were three patients with sJIA, five with pJIA RF negative,
and three patients with RF positive polyarthritis. Non-re-
sponders, with the exception of one female patient, were
slightly older and were younger at the onset of the disease;
however, this was not statistically significant except in rela-
tion to GC treatment and disease duration, which was longer
in non-responders. In the non-responder group at baseline,
50% of the patients continued GC treatment, and 33.3% of
patients were continuing the treatment at the last visit. In
the responder group, only two patients used GC at the end.

At baseline, the two groups did not differ with regard
to osteodensitometry variables (BMD, BMC, Z-score, and
BMD_ ). Bone mineral status of patients at baseline and at
the last evaluation is presented in Table 3.

After one year of treatment with ETN, statistically sig-
nificant increment in all osteodensitometry variables was
present (p < 0.001). Mean annual enhancement for BMC
was 15.8%, 7.2% for BMD, and 4.2% for BMD _, for the
entire group of patients. The Z-score also improved from
-0.86 to -0.58 SD after one year of treatment.

According to the type of arthritis, there was an inter-
group difference in the Z-score at baseline (p = 0.052) and
after one year (p = 0.033). Patients with sJIA had the lowest
Z-score (-2.14 SD, -1.87 SD, respectively); all were on GC.

Analyzing the groups separately according to the arthri-
tis subtype, after 12 months of treatment, all osteodensi-
tometry values significantly improved for the seronegative
polyarticular onset (p < 0.001), and enthesitis-related ar-
thritis patients (for BMD and BMD _, p < 0.001, for Z-
score and BMC p < 0.01). In contrast, in pJIA RF-positive
patients, Z-score decreased from -0.63 SD to -0.69 SD. In
this group, the only statistically significant improvement
was found with regard to BMC (p = 0.041).

The results are presented in Table 4.
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At the first osteodensitometry measurement, 44 patients
(46.8%) had a Z-score below -1 SD; one year after, 11 out of
44 patients improved their Z-score (p < 0.01 ). During the
study period, we observed significant height and weight
increase in the patients (data not shown).

Disability index calculated from the CHAQ negatively
correlated with the Z-score at baseline, as well one year af-
ter (p = 0.017 vs. p = 0.002). One third of the patients with
moderate and severe functional limitations had a Z-score
below -1 SD from the reference value. Seventy percent of
patients with very low BMD (< -2 SD) had moderate or
severe disability at baseline, and 50% at the last examina-
tion. The values are presented in Figure 1.

70 %
62.3
60
50
40
,

30 132279
20

10

0

0.125-0.5 0.5-1.5
Bf<.] OZ=>-]
p=0021

Figure 1. Correlation of Z-score with disability level on the last
evaluation

BMD, BMC, and BMD _ were lower in the GC group
(p < 0.01). At the end of the study, GC were stopped in
12/22 patients (54.4%); the dosage of GC was decreased
in 6/22 patients (27.3%), and the dosage of GC was not
changed in four patients (18.3%); all were nonresponders.

DISCUSSION

Over the last 15 years, the outcome of children with JIA
dramatically improved with introducing biologic therapy
as a regular treatment option. ETN has been the first anti
TNE-blocker licensed for use in JIA. Remarkably, rapid
and sustained efficacy of ETN in controlling inflammation,
inhibiting progression of joint destruction, and acceptable
safety profile was confirmed [6, 7].

We performed a prospective study to investigate bone
mineral status in patients with JIA treated with ETN over
a period of one year. Our results confirmed excellent ETN
efficacy in suppressing disease activity, which reflected
on PGA (the improvement was as much as 82%), on par-
ents’ or patients’ assessment from the clinical point of view
(number of joints with active arthritis decreased from 9.7
to 0.2), as well on laboratory signs of inflammation. Rapid
decrement of C-reactive protein and thrombocytes and
enhancement of hemoglobin were also recorded, but the
data are not shown.

There are many risk factors that contribute to bone
fragility: high disease activity, poor nutrition, reduced
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physical activity, growth impairment, puberty delay and
inability to reach adequate peak bone mineral accretion,
treatment with GC especially, and others. According to
Markula-Patjas et al. [15], compressive fractures, mainly
thoracic, were associated with a high level of disease activ-
ity, high body mass index, and exposure to a high dose of
GC, but not with disease duration, nor with BMD.

Assessment of pediatric skeletons can be performed by
many methods: X-ray, quantitative computed tomography;,
quantitative ultrasonography, magnetic resonance imaging,
but DXA remains a preferred method for clinical mea-
surement of bone mineral density in children because of
many advantages previously mentioned. Paediatric Posi-
tion Development Conference of the International Society
of Clinical Densitometry put JIA on the list of second-
ary diseases that may affect the skeleton and gave recom-
mendations for interpretation of DXA results in pediatric
population. The terms “osteopenia” and “osteoporosis”
should be avoided at pediatric age. BMC and BMD Z-
score of > 2 SD below what is expected should be labelled
“low for age” Diagnosis of osteoporosis in children can be
made when both low bone mass and bone fracture history
are present [16].

In our previous study, we confirmed decreased BMD in
JIA patients, compared with healthy peers (Z-score -1.02
vs. -0.09 SD, p < 0.001). Systemic onset, polyarthritis, lon-
ger treatment, and higher cumulative GC dosage, higher
damage (functional status and radiologic stage) were risk
factors for low BMD. Some of these patients participated in
this study but were subsequently not treated with biologics
[17]. This study did not include a control group, but the
patients were prospectively followed during one year and
results at baseline served for further statistical analysis.

Lien et al. [18] explored predictors of bone mass in
children with early arthritis (mean disease duration 19.3
months) compared with healthy children. A value between
-1 SD and -2 SD was defined as low BMD and BMC, and
very low if it was less than -2 SD of the reference value
of the healthy population. During a two-year follow-up
period, it was found that 24% of patients and 12% of con-
trols had low and very low total BMC. Bone formation
and resorption were reduced in the patient group. The
results of that study point out that bone metabolism dis-
turbance begins in the early stages of the disease. Patients
with polyarthritis had significantly lower BMC compared
to the children with oligoarthritis.

In our study, 28.7% of the patients had low BMD, and
18.1% had very low BMD at baseline. This group com-
prised 17 patients, their median disease duration being
6.3 years, mean number of active joints 12, with moderate
functional disability (CHAQ DI 0.88). After one year of
treatment, number of patients with low BMD decreased
to 19.2%, and 15.9% of the patients had a Z-score below
-2 SD. Only one girl with sJIA had a compressive vertebral
fracure. Her Z-score at baseline was -3.9, which decreased
by the end of study to -4.4 SD; she was a non-responder
with a seven-year-long GC treatment.

French et al. [5] found that the average age of 40% of
patients with JIA is 35years, that their disease duration is

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):297-302



Bone mineral density in children with juvenile idiopathic arthritis after one year of treatment with etanercept

27 years, and that they had osteopenia at the spine and
femoral neck. Risk factors for developing osteopenia were
functional class I and higher during adolescence, inad-
equate participation in organized sports and other forms of
physical activity during adolescence, smoking, insufficient
dietary calcium intake during adolescence. According to
the results, the majority of adult patients reached normal
peak of bone mass, but it was significantly lower compared
to the healthy population.

Unquestionably, the role of bone remodeling belongs to
proinflammatory cytokines such as the TNE, interleukin-1,
interleukin-6, interleukin-17, as well as matrix metallopro-
teinases produced in synovial membrane, which cause the
destruction of joint bone and cartilage. Their presence in
affected joints can cause excessive osteoclastogenesis, bone
resorption, and suppression of osteoclastogenesis [19].

The first study addressing bone mineral status on JIA
patients treated with ETN published by Simonini et al.
[20] included 20 patients. The patients were younger and
disease duration was shorter, and functional disability was
higher than in our study. Bone status was determined by
broadband ultrasound attenuation at the calcaneus; how-
ever, they agreed that DXA remains the gold standard for
measuring BMD. After one year of ETN treatment, re-
sponders showed higher broadband ultrasound attenuation
and Z-score than non-responders.

In the responder group, we found important improve-
ments in all densitometry variables compared to the base-
line; in the nonresponder group, statistically significant
improvement was only for BMC, which could be explain
by the increased linear growth, which was observed, but
the data are not presented.

Patients with sJIA on both evaluations had the lowest
Z-score and there was no increasing during treatment with
anti-TNF blocker. Stagi et al. [21] presented similar results
from a large cohort group of 245 patients, with a wider
range of age (9-28 years) than that in our study. Patients
with sJTA had significant reduction in cortical and tra-
becular BMD as well, compared to the control group. In
our group of patients, the Z-score decreased in RF pJIA
patients during one year. The patients were all female,
6/15 were treated with GC, CHAQ 0.725 corresponded
to moderate functional disability. In sJIA patients, the Z-
score did not significantly increase, confirming that both
JIA subtypes have unfavorable outcome, resulting in joint
destruction and higher disability in adulthood.
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Deleterious effect of GC on inhibition of bone forma-
tion caused by a decrease in the number of osteoblasts is
well known. It eventually leads to decreasing bone remod-
eling and increases the tendency towards fractures. Patients
treated with GC had lower BMD compared to non-GC
patients in our study. At the last observation, BMD_ and
Z-score did not improve significantly. We did not analyze
in more details the GC group (duration, cumulative dos-
age, etc.). Thornton et al. [22] examined bone health in
adults with a history of JIA; oral GC was associated with
lower BMD at both the spine and the hip. Similar results
were revealed in a study by Tang et al. [23] - main pre-
dictors of low spine BMD were the JIA subtype, disease
activity, BMD, and GC exposure.

Doubtlessly, reduced bone mass and density in JIA de-
velop as a result not only of impairment of bone turnover,
but also due to lower muscle strength, poorer physical
health, and high level of functional disability.

We are aware of some limitation of our study. We had no
control group of healthy children and did not include bio-
chemical markers of bone turnover. One year of follow-up
period is too short for understanding all aspects of influ-
ence of anti-TNF blockers on bone mineral metabolism.

CONCLUSION

Our results confirmed a significant improvement in BMD
during one year of treatment with ETN, as well as its ef-
ficacy on disease activity. Longitudinal studies and larger
cohorts could give better understanding of the long-term
outcome and safety of anti-TNF blockers.

In the meantime, our task as physicians is to carefully
monitor our patients, apply the best therapeutic options
for better control of disease activity, and advise them to
make some lifestyle changes, such as reducing or discon-
tinuing smoking and excessive alcohol intake, participation
in weight-bearing exercises and sports activities, consump-
tion of dietary calcium and vitamin D supplementation in
order to prevent long-term consequences.
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FYCTMHa KOCTHK KOA Aeue Ca jYBEHMI'IHMM nanonaTCKMm apTputTucom nocne roanHy

flaHa leyerba eTaHepLenTom

loppaHa Cywuh', Mapuja AtaHckosuh', PokcaHpa CrojaHosuh'? TopaH PagyHosuh'>

"MHcTuTyT 33 peymatonorujy, beorpap, Cpbuja
2YHneepautet y beorpagy, MegnunHcku pakyntert, beorpag, Cpbuja

CAXETAK

YBoa/Unm JyseHnnHn ngnonatcku aptputuc (JUA) jecte
Hajuyewwhe XPOHUYHO, 3aMa/beHCKO PEYMATCKO 0b0sbere Y
AeTUHCTBY, YAPYXeHo ca nopemehajem MUHEpPanHOr KOCTHOR
MeTabon13Ma, Koju ce pa3Buja MOCTENEHO 1 MPOrPECBHO 1
[OBOAM 1O OCTEONOPO3e y 0A4paciom fo6y.

Linsb Hawe cTyauje je 610 fa ce ucnmta KOCTHU MUHEPANHU
cTaTyc Kog 6onecHnka ca JUA nocne roguHy fiaHa nieyetrba eTa-
HepLienTom.

Mertop lNpocnekTrBHa KOXOPTHa CTyAWja je yKibyunna 94 6o-
necHuka ca JUA (66 peBojunLia, 28 feyaka) MpoceyHor y3pa-
cTa 14,77 roguHa. MnHepanHa ryctuHa koctu (MIK) mepeHa
je pBocTpykom ancopnuromeTpujom X 3paka Ha nymbanHoj
Knumu. CTeneH akTMBHOCTU 6onecTu je npoueruaH ACR50
Kputepujymvrma.

PesynTtatwm Mocne rognHy faHa nevetba eTaHepLIENTOM yCTa-
HOBU/M CMO CTAaTUCTUYKM 3HaYajHO NMobOsbLLaHE Y CBUM OC-

TeOAeH3UTOMETPMjCKMM NoKasaTerbuma (p < 0,001). loguwtbe
nosehatbe 3a Lieny rpyny 6uio je: ykynHo MiuHepasna y KocTrma
5,8%, MI'K 7,2%, MFKW 4,2%. 3-ckop ce nonpasuo ca -0,86 go
-0,58 C[] Ha Kpajy ncTpakrBatba, anu je y rpynm 6onecHrika ca
P® no3uT“BHUM NONMAPTPUTNCOM JOLISO A0 CMakberba 3-CKO-
pa. HajHuxm 3-ckop cy umanu 6onecHuum ca cuctemckum JUA.
3-cKop je Kopenucao ca cteneHoM dyHKLMjCKe HECMOCOBHOCTH.
BonecHuumM neyeHn rMUKOKOPTUKONANMA MMaNK Cy 3HaYajHO
HVKY MUHEPanHy rycTuHy.

3akmyuak Hawu pesyntati cy nokasanu 3HauyajHo No6osb-
Lakbe MHeparHe rycTriHe Koctu Kog Aelle ca JVIA nocne rogu-
Hy JaHa ieyerba eTaHepuentom. bonecHnum ca PO no3ntmeHum
NoAMaPTPUTUCOM U CUCTEMCKUM apTPUTICOM, Kao 1 OHU KOju
nprMetbyjy FMKOKOPTUKOMAE, Majy Behi pu3nK 3a nopemehaj
KOCTHOT MeTabonmama.

KrbyuHe peun: jyBeHWIHU MANONATCKM apTPUTUC; MMHEpasHa
rycTuHa Koctu; aHTu-THO
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SUMMARY

Introduction/Objective Untreated deep vein thrombosis (DVT) is associated with a high risk of pul-
monary embolism (PE), and false diagnosis of DVT results in unnecessary anticoagulant therapy, with
a risk of bleeding. Accurate diagnosis of DVT and prompt therapy are essential to reduce the risk of
thromboembolic complications.

The aim of our study was to evaluate the sensitivity and specificity of three D-dimer tests (DD PLUS,
HemoslL, and VIDAS) comparing to compression ultrasonography (CUS) examination.

Methods We observed 350 patients, some with different risk factors. The patients underwent the same
protocol (evaluation of the patient’s history, physical examination, and D-dimer testing), and CUS was
used as a reference for all the patients. According to Wells score, the patients were divided into groups
with low, moderate, and high pretest probability (PTP).

Results Most of the examined patients were with moderate PTP. The CUS showed that there was the
highest number of examined patients without DVT. Most of the examined patients with a positive CUS
finding had proximal iliac and femoral DVT.

VIDAS test was positive in the highest percentage in the group of patients with CUS-documented throm-
bosis.

Conclusion All three D-dimer tests used in our study had similar sensitivity and specificity. However,
VIDAS test had higher levels of positive and negative predictive values comparing to the others. The
comparison of three D-dimer tests by an ROC curve showed that VIDAS test has the highest overall

statistical accuracy of all three D-dimer tests.

Keywords: D-dimer test; compression ultrasonography; deep vein thrombosis

INTRODUCTION

Venous thromboembolism (VTE) is a common
disorder associated with significant morbidity
and mortality, with annual incidence in devel-
oped countries of 1 in 1,000 [1].

That might be a problem, because untreated
deep vein thrombosis (DVT) is associated with
a high risk of pulmonary embolism (PE), and
false diagnosis of DVT results in unnecessary
anticoagulant therapy, with a risk of bleeding.
Accurate diagnosis of DVT and prompt therapy
are essential to reduce the risk of thromboem-
bolic complications. DVT also predisposes
patients to post-thrombotic or post-phlebitic
syndrome in 40-75% of cases. Between 90%
and 95% of PEs arises from lower extremity
DVT [2, 3].

In the past, contrast venography has been
the gold standard for the diagnosis of DVT, but
nowadays it has been replaced in most centers
by color duplex ultrasonography. Venography
is invasive and is associated with a small but
significant risk of complications [4].

The recommended protocol for the diagno-
sis of DVT consists of the following: 1) Wells
score used for diagnosing DVT [5]; 2) D-dimer
assay for DVT; and 3) compression ultrasonog-
raphy (CUS).

Careful history has to be taken considering
risk factors. Physical examination is inadequate
for establishing the diagnosis of VTE. In recent
years, use of D-dimer tests has been increased
since the testing is quick and non-invasive [6, 7].

The fragments of the disintegrating fibrin in
the clot are fibrin degradation products. One
of the fibrin degradation products produced
is D-dimer, which consists of variously sized
pieces of cross-linked fibrin. D-dimer levels in
the blood are normally very low and concen-
trations are raised by thrombolysis. D-dimer
tests generally have a high negative predictive
value and should not be used in isolation as
screening tests. Therefore, they are often used
in conjunction with clinical probability scoring
or CUS to reduce the need for further imaging.

There are four types of D-dimer assays
commercially available: enzyme-linked im-
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munosorbent assay (ELISA), latex agglutination assay,
whole-blood agglutination assay (SimpliRED) and im-
munochromatographic test (Simplify). Many quantitative
latex agglutination and ELISA tests are available and the
conventional ELISA is considered the gold standard for
determination of D-dimer concentration.

CUS, due to its high sensitivity, specificity, and repro-
ducibility, has replaced venography as the most widely
used test in the evaluation of this disease. In symptomatic
patients, CUS has shown to be highly specific and sen-
sitive for both proximal and distal DVT. The sensitivity
has ranged 90-100% for the diagnosis of symptomatic
DVT. The specificity has ranged 95-100%. In high-risk
asymptomatic patients, its sensitivity ranges 50-80% and
specificity ranges 95-100%. The safety, availability, and
well-documented accuracy of this technique justify its
widespread use [8, 9].

D-dimer tests should not be used as stand-alone tests,
nor are they useful in situations of concurrent anticoagu-
lant use, malignancies, post-surgery, pregnancy, or severe
infections. Problems can also occur due to the fact that
30% of patients with PE will have normal D-dimer.

The aim of our study was to evaluate the sensitivity and
specificity of three D-dimer tests (DD PLUS, HemosIL,
and VIDAS), comparing to CUS examination.

METHODS

This study has been performed over the June 2016 — Octo-
ber 2017 period at the Clinic for vascular and endovascular
surgery, Clinical Centre of Serbia.

All the patients underwent the same protocol consisting
of patient’s history evaluation and physical examination,
as well as D-dimer testing as a second step. Finally, CUS
of the symptomatic leg was used as a reference test in all
the patients.

Physicians at the Vascular Department filled in a ques-
tionnaire (modified Wells score) comprising details of
history (risk factors) and physical examination (clinical
signs). Pretest probability score models for predicting the
probability of DVT, based on history and examination,
were used in order to help clinicians improve the accuracy
of diagnosis of DVT (Table 1).

According to Wells score, all the patients were divided
into three groups: patients with a score of 0 or less had
low pretest probability, patients with a score of 1 or 2 were
considered moderate, and patients with a score that of 3 or
more were with high pretest probability [5].

Three D-dimer assays were used: DD PLUS - a latex-
enhanced immunoturbidimetric assay (Dade-Behring,
Marburg, Germany) on the BCT analyzer, HemosIL - a
latex-enhanced immunoassay (Instrumentation Labo-
ratory, Milan, Italy) on the ACLTM 7000 analyzer, and
VIDAS (ELISA) DD Exclusion (DD2) (bioMérieux, Marcy
LEtoile, France) on the VIDAS analyzer. D-dimer tests
were performed within one hour of admission to the vas-
cular ambulance.

Markovic¢ D. et al.

Table 1. Pretest probability scale for deep vein thrombosis used in
this study

Risk factors Score
Active cancer: curative or palliative treatment initiated 5
within 6 months

Prior history of idiopathic VTE or known primary 5
thrombophilia

Paralysis, paresis, plaster immobilization within 12 weeks 1
Bedridden > 3 days or major surgery within 12 weeks 1
Clinical signs Score
Entire symptomatic leg swollen (the asymptomatic leg 5

is not swollen)

Calf swelling > 3 cm compared to the asymptomatic leg 1
Pitting edema, greater in the symptomatic leg 1
Alternative diagnosis (usually muscle pain or venous 2
insufficiency)

- Tenderness or Homan's sign is nonspecific and receives no points
- High probability > 3, Moderate probability 1-2, Low probability <0

A D-dimer test was considered positive if the values
were > 149-196 pg/L for DD PLUS, > 268 pg/L for Hemo-
sIL, and > 650-676 pg/L for VIDAS test.

CUS of the veins of the symptomatic leg was used as
the reference test in all the patients. All examinations were
performed on a single Acuson Antares ultrasound ma-
chine (Siemens, Munich, Germany), using a linear array
7 MHz scan head (7540) with standardized image settings,
including resolution mode, depth of field, gain, and trans-
mit focus. CUS examinations were made according to a
standardized protocol and report form, performed within
three hours of admission to the vascular ambulance. The
patients were classified as DVT-positive if they had DVT
confirmed with CUS, or as DVT-negative if they had no
CUS-confirmed DVT. Patients with unclear CUS findings
were excluded from the data analysis. The results of the
D-dimer assay were unknown to the ultrasonographer.

Data analysis was assessed using statistical evaluation
in addition to various descriptive and analytic statistical
methods (t-test, x> test, McNemar’s test, and others).

RESULTS

We observed 350 patients, 168 of whom were male and
182 female. Their average age was 62.5 + 8.4, the youngest
being 18 and the oldest one 85 years old.

Several risk factors were present in our patients with
different frequency. Malignant diseases were previously di-
agnosed in 24 patients (6.8%) included in our study (active
cancer, either previously surgically treated, on chemo- or
radio-therapy). There were six female patients with gyne-
cologic cancers (cervical, ovarian, uterine, vaginal, and vul-
var), five patients with cancer of the gastrointestinal tract
and liver, four patients with leukemias and lymphomas,
and two female patients with breast carcinoma.

Previous episodes of VTE had 26 (7.4%) patients, and
seven patients (2%) were with known and documented
primary thrombophilia [three patients with activated pro-
tein C resistance (factor V Leiden), three patients with
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Figure 1. Cumulative compression ultrasonography results for low,
moderate, and high PTP groups
PTP - pretest probability; DVT - deep vein thrombosis

protein C and protein S deficiency, and one patient with
prothrombin gene mutation].

DVT was present in 13 patients (3.7%) with lower-ex-
tremity plaster immobilization at the moment the diagno-
sis was established. Lower-extremity paresis and paralysis
were present in nine patients (2.6%) — either as a result of
spinal cord trauma (three patients), cerebrovascular insult
(three patients), progressive myelitis (one patient), or ce-
rebral tumor (two patients).

15 patients (4.3%) with CUS-documented DVT were
bedridden (seven patients in the end-stage of malignant
diseases, two patients in the end-stage of renal failure,
two patients with AIDS, and four patients with sequelae
of cerebrovascular disease).

Major surgery procedures were performed in 23 pa-
tients (6.6%) (orthopedic, vascular/cardiac, abdominal,
gynecological, or neurosurgical procedures) two days to
12 weeks before the CUS examination.

The patients in our study had the following clinical sign
distribution: entire leg swelling was present in 59 (16.9%)
and calf swelling was present in 48 (13.7%) patients, 36
(10.3%) patients had unilateral pitting edema, and 52
(14.9%) patients had alternative clinical signs (i.e. muscle
pain, chronic venous insufficiency, isolated joint pain, cel-
lulitis, etc.).

Most of the examined patients (56.8%) were with mod-
erate PTP according to the modified Wells score used.

CUS examination results for all three PTP groups are
presented in Figure 1. The highest number of examined
patients in all PTP groups was without DVT (59.2%).

Proximal DVT localization (iliac and femoral DVT) was
found in 60.5% and distal DV'T localization (popliteal and
crural DVT) in 39.5% of patients with DVT.

The comparison of D-dimer test results and CUS ex-
amination is presented in Table 2. The results show that
VIDAS test was positive in the highest percentage in the
group of patients with CUS-documented thrombosis. In
the group without CUS-documented thrombosis, HemosIL
test was negative in the highest percentage.

Important statistical parameters of D-dimer tests com-
pared in our study are presented in Table 3. VIDAS had the
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Table 2. Compression ultrasonography and D-dimer test results com-
parison

Without thrombosis | With thrombosis Whole group
Tests Positive | Negative | Positive | Negative | Positive | Negative
(%) (%) (%) (%) (%) (%)
DDPLUS | 403 59.7 93 7 733 26.7

HemosIL | 33.8 66.2 88.4 11.6 56.1 43.8
VIDAS 42.6 574 95.3 4.7 62.8 37.2

Table 3. Statistical parameters of DD PLUS, HemoslL, and VIDAS test

D-dimer test Sn (%) Sp (%) PPV (%) NPV (%)
DD PLUS 93 40 51 89
HemoslL 84 66 62 89
VIDAS 95 59 64 94

Sn - sensitivity; Sp - specificity; PPV - positive predictive value;
NPV - negative predictive value
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Figure 2. D-dimer tests comparison by sensitivity and specificity (ROC
curve)

highest sensitivity, while HemosIL had the highest specific-
ity. Comparing to the other tests, VIDAS had the highest
levels of both positive and negative predictive values.

The comparison of three D-dimer tests by receiver op-
erating characteristic (ROC) curve is represented in Figure
2. In this curve, the sensitivity is plotted in function of the
specificity for different cut-off points, where each point
represents a pair corresponding to a particular decision
threshold, and test with perfect discrimination has a plot
that passes through the upper left corner. Therefore, the
closer the ROC plot is to the upper left corner - the higher
the overall accuracy of the test. In our study;, it was the case
with VIDAS test.

DISCUSSION

Patients with acute VTE require clinical assessment and
objective testing to be accurately diagnosed. Almost all
patients with acute VTE have an elevated D-dimer level.
An elevated D-dimer is associated with many illnesses and,
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therefore, is not specific to VIE. D-dimer tests can have
a high sensitivity, which is useful because a normal test
excludes the diagnosis of VTE. D-dimer testing is most
appropriate in the assessment of outpatients because the
prevalence of disease and the likelihood of comorbidity
are lower than in inpatient populations, making a test of
exclusion particularly valuable [10, 11].

The role of the pretest clinical probability score and/or
the D-dimer concentration in the diagnostic management
of DVT has been the objective of many studies.

While reviewing management outcome studies, Carrier
et al. [12] have found that the three-month PTE risk in
patients left untreated on the basis of a low/intermediate or
unlikely PTP and a negative D-dimer test was very low and
that the combination of a negative VIDAS D-dimer result
and a non-high PTP effectively and safely excludes PE.

The results of a study by Van der Graaf et al. [13] sug-
gest that VIDAS and Tinaquant D-dimer assays have the
highest sensitivity for the exclusion of DVT in outpatients.
In outpatients that have a low or moderate pretest prob-
ability for DVT, these tests may be used in management
studies where anticoagulation is withheld on the basis of
D-dimer testing alone.

Vermeer et al. [14] tested samples from 274 consecu-
tive symptomatic patients with suspected PE, DVT, or
suspected for both complications, with DD PLUS assay.
The conclusion of their study shows that this appears to
be safe when implemented in an algorithm based on clini-
cal assessment, D-dimer concentration, and radiological
diagnostic techniques to stratify the risk for PE or DVT.

The objective of a study by Legnani et al. [15] was to
evaluate possible advantages of using quantitative D-dimer
assays (VIDAS, Innovance, HemosIL, and STA Liatest)
performed in plasma aliquots sampled after cessation
of vitamin K-antagonism in 321 patients enrolled in the
PROLONG study. Their conclusion was that quantitative
D-dimer assays may provide information useful for evalu-
ating the individual risk of recurrent VTE and they seem
particularly advantageous since they allow the selection
of different cut-off levels according to the age and other
patients’ characteristics.

Djurabi et al. [16] studied the VTE failure rate of 2,206
consecutive patients with an unlikely clinical probability
where VIDAS or Tinaquant D-dimer tests were performed.
Their conclusion was that both tests perform equally well in
combination with an unlikely clinical probability in exclud-
ing PE, but the VIDAS test was shown to be more efficient.

Gardiner et al. [17] evaluated the performance of eight
D-dimer assays, including VIDAS, DD PLUS, and Hemo-
sIL, both as stand-alone tests and in combination with
pretest probability. Their conclusion was that the highly
variable diagnostic performance of these D-dimer assays
means that some assays can be unsuitable for certain diag-
nostic strategies, but the combination of sensitive D-dimer
assays with an assessment of PTP may be used to exclude
the diagnosis of DV'T.

Bogavac-Stanojevi¢ et al. [18] analyzed the total cost of
three D-dimer assays (VIDAS, DD Plus, and HemosIL).

Markovic¢ D. et al.

The total cost of the diagnostic procedure was calculated
based on the consumed resources for diagnostic tests, labo-
ratory time, and consumables). Their study group con-
sisted of 96 outpatients with clinically suspected DVT. In
the selection of patients for CUS, they used one diagnos-
tic algorithm for the entire patient group and another for
patients selected for CUS according to clinical PTP. The
conclusion was that a diagnostic algorithm using PTP as-
sessment, DD assay, and CUS could effectively diagnose
DVT and reduce CUS utilization and costs per patient.

Many authors emphasize the advantages of other non-
invasive diagnostic procedures in establishing the diagno-
sis of DVT. In combination with CUS, they can estimate
the diagnostic accuracy, clinical and cost effectiveness.

CUS, due to its high sensitivity, specificity, and repro-
ducibility has replaced venography as the most widely used
test in the evaluation of this disease. The safety, availability,
and well-documented accuracy of this technique justify its
widespread use.In symptomatic patients, CUS has shown
to be highly specific and sensitive for both proximal and
distal DVT.

Michiels et al. [19] found that pulmonary angiography
could be the gold standard for segmental PE and that nor-
mal pulmonary ventilation/perfusion scan and normal
rapid ELISA VIDAS D-dimer test safely exclude PE. The
combination of clinical assessment and a rapid ELISA VI-
DAS D-dimer, followed by CUS, will reduce the need for
helical spiral CT by 40-50%.

Le Gal et al. [20] showed that the presence of a clot -
even an asymptomatic one - in the proximal lower limb
veins of a patient with clinically suspected PE, confirmed
by CUS, provides evidence for VTE and indicates antico-
agulant therapy in such patients. Their experience is that
invasive tests are often unavailable and their use is there-
fore limited to selected patients and non-invasive manage-
ment (clinical probability, D-dimer, and multislice CT) is
feasible in most patients with suspected PE.

Goodacre et al. [21] searched through electronic medi-
cal databases and additional data from article bibliogra-
phies. Their conclusion was that old techniques as pleth-
ysmography and rheography have modest sensitivity for
proximal DVT, poor sensitivity for distal DV'T, and modest
specificity. Ultrasound has 94% sensitivity for proximal
DVT, 64% sensitivity for distal DVT, and 94% specificity.
Computed tomography scanning has 95% sensitivity for all
DVT (proximal and distal combined) and 97% specificity.
Magnetic resonance imaging has 92% sensitivity and 95%
specificity [21].

Diagnostic algorithms based on a combination of Wells
score, D-dimer, and ultrasound (with repeat if negative)
are feasible at most worldwide hospitals and are among
the most cost-effective diagnostic methods. Pretest prob-
ability and D-dimer tests can decrease the need for CUS
in young and healthy patients suspected of DVT. D-dimer
tests should not be used as a stand-alone test or in situa-
tions such as the use of anticoagulants, presence of malig-
nant diseases, post-surgical procedures, during pregnancy;,
in patients with severe infections, etc.
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CONCLUSION

All three D-dimer tests used in our study were with similar
sensitivity and specificity. However, the VIDAS test had
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Komnapauuja I-aumep TecTa ca ynTpasBy4HUM Npernesom Kog, AnjarHoCcTUKe

Ayboke BeHcKe Tpombo3e

[paraH Mapkoeuh'?, iparaH Bacuh'?, JeneHa bawwnh?, CnobogaH TaHackosuh'#, CnobopaaH LiBeTkoBuh'? 3opaH PaHunh>®

'YHuBep3utet y beorpapy, MeauumHckn dakynter, beorpag, Cpbuja;

2KnuHnuky ueHTap Cpbuje, KnuHuka 3a BackynapHy v eHgoBackynapHy xupyprujy, beorpag, Cpbuija;
*bonHnua, Pynondwrndtynr’, Knunuka 3a kapguonorujy, bey, Ayctpuja;

*UHcTUTYT 33 KapanoBackynapHe 6onectn  Jeanme’, KnuHuka 3a BackynapHy xupyprujy, beorpag, Cpbuja;
*YHuBep3uTeTcka 6onHnua y Linpunxy, KnnHka 3a KapgmosackynapHy xupyprujy, Linpux, LLBajuapcka;

Ynusepautet y Linpuxy, Megnumncku dpakyntert, Lnpux, LLBajuapcka

CAXETAK

YBopa/Liwb HeneueHa ny6oka BeHcka Tpombo3a ([BT) nosesa-
Ha je ca yBehaHnMm pu3nKkom 3a nnyhHy emb6onujy, a norpeLHo
AvjarHocTukoBaHa [IBT noBoaw [0 CyBULLIHE aHTMKOArynaLmoHe
Tepanuje 1 TuMe Jo noehaHor pusrka Kpeapeta. TauHa aujar-
HOCTVKa 1 6p3a Tepanuja [BT cy BaxHe 3a pegyKumjy pu3rKa
o[l TPOM60eMOONIMUKINX KOMNNKaLMja.

Linrb Hawe cTyauje je fa NPOLEHN CEH3UTUBHOCT 1 cneumduy-
HocT Tpu [-aumep Tecta (DD plus, HemosliL i VIDAS) y nopehetby
Ca YNTPa3ByYHUM NCMINTVBAHEM.

MeTtoge Y ctynujy je ykibyueHo 350 60/1eCHMKa 33 Pa3nmunTum
dakToprma pu3rka. bonecHuum cy noABPrHyTM NCTOM NPOTO-
Kony (eBanyaumja ncropuje 6onecHnKa, GuUnUKy nperneq n
KoHTpona [-aumepa), a yntpassyunu (¥Y3) npernep KopvwheH
je Kao akpeanTUB 3a cBe HoNecHUKe.

PesyntaTtu bonecHuum cy no Bencosoj ckanv nogesbeHun y rpy-
ne ca HUCKOM, CPefitbOM 1 BUCOKOM MPEeATECT BEPOBaTHOMOM.
BehuHa npernegaHux 6onecHuiKa je 6unay rpynu ca cpefjbom
npeaTect BepoBatHohom. Ha ¥3 je nokasaHo fa Hajsehu 6poj
6onecHrKa Huije umao [IBT. BehiiHa 6onecHuKa ca No3uTMBHUM
Y3 npernepom je umana NnpoKCcUMasnHy — unmjayHy unm pemo-
panHy [BT. VIDAS TecT je y Hajsehem npoLeHTy 610 No3uTuBaH
y rpynu 6onecHvika ca gokasaHom BT Ha ¥3. Mopehetbe cBa
Tpy [-pumep Tecta Ha ROC KpMBOj je NOoKa3ano HajBuLy CTa-
TUCTUYKY TauHoCT VIDAS TecTa.

3akmyuak CBa Tpu [I-aumep TecTa kopuiuhieHa y Halwoj cTyauju
“Mana cy CiMyHe BPeAHOCTN CEH3UTUBHOCTM U cneLmdryHOCTY,
C M WO je VIDAS TecT Mao BULLIN HBO NO3UTUBHE U HEraTuB-
He NpeauKTMBHE BpenHoCTU Hero Tectoswu DD plus n HemoslL.
KmyuHe peun: [1-aumep TecT; KOMNpecrBHa yNnTpacoHorpa-
dwja; nyboKa BeHcKa Tpom603a
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En bloc paired cadaveric renal transplantation from
an 18-month-old infant as a donor to an adult
recipient — case report and literature review

Aleksandar Tomi¢, lvan Marjanovi¢, Sasa Mickovi¢

University of Defence, Military Medical Academy, Clinic for Vascular and Endovascular Surgery, Belgrade,
Serbia

SUMMARY

Introduction Even in the modern era of kidney transplantation, the use of small grafts from pediatric
cadaver donors remains controversial. This kind of transplantation is rare and, to date, limited data are
presented. Major problems with infant kidney transplantation are difficulties in performing vascular anas-
tomosis, vasospasm, renal vein thrombosis, and small infant kidneys with poor venous runoff. However,
en bloc infant kidney transplantation could resolve this problems.

Case outline We report on transplantation of en bloc cadaver kidneys from an 18-month-old infant. The
transplant recipient was a 32-year-old male, with a body weight of 65 kg. Abdominal ultrasonography
showed kidneys growing, and no hydronephrosis, perirenal, or retroperitoneal collections were seen.
Conclusion Transplantation of infantile kidneys en bloc in our adult recipient provided good results. The
follow-up will show the final effect.

Keywords: kidney transplantation, methods; dual kidney transplant; pediatric kidney donor; patient

selection

INTRODUCTION

Single infant kidney transplantation is techni-
cally more demanding; complications, as well
as graft loss, are present more often, either due
to injury at the beginning or later due to hy-
perfiltration [1, 2]. Transplantation of a pair
of kidneys in the block constitutes a solution,
and in the era of ever-increasing organ needs,
it halves the number of potential recipients.
Even in the modern era of kidney transplanta-
tion, the use of small grafts from pediatric ca-
daver donors remains controversial. This kind
of transplantation is rare and, to date, limited
data are presented. This was the first case of in-
fant kidney cadaver transplantation to an adult
recipient performed at our institution. We re-
port a case of kidney transplantation from an
18-month-old infant to an adult man.

CASE REPORT

An 18-month-old male infant was diagnosed
with brain death as a consequence of extreme
dehydration. After parents’ approval, organ
procurement was planned. En bloc kidney
procurement was performed, including both
kidneys with segments of the aorta, inferior
vena cava, and both ureters (Figure 1). Kidney
perfusion was performed in situ with Euro-
Collins solution (1,000 mL). Cold ischemia
time was 13 hours. Kidney measurements were

5.7 x 4.2 x 1.7 cm and aortic and inferior vena
cava diameter was about 10 mm.

A 32-year-old male (65 kg, 175 cm) with
end-stage renal disease was chosen as the re-
cipient, as no child with terminal kidney disease
was compatible. The donor was A-positive, with
3/6 human leukocyte antigen compatibility and
negative “cross-match” using complement de-
pendent cytotoxicity. The patient was on hemo-
dialysis for the previous four years (three times
per week), with no diuresis, and his serum cre-
atinine level was 1,052 mmol/L. Preoperative
examination included abdominal ultrasonog-
raphy, multislice computed tomography with
pelvic angiography and intravenous urography.
The operation was performed through the right
Gibson incision. The kidneys were placed at
both sides of the right iliac blood vessels: the
left kidney in the right iliac fossa, and the right
kidney below aortic bifurcation (Figure 2).
End-to-side anastomosis of the infrarenal in-
fant aorta and inferior vena cava and external
iliac vessels with continuous GORE-TEX CV7
sutures (W. L. Gore & Associates, Inc., New-
ark, DE, USA) were performed. Suprarenal por-
tions of the aorta and inferior vena cava were
oversewn with continuous 5-0 nonabsorbable
monofilament sutures. Separate anti-reflux ure-
tero-cysto-neostomies with two J-J stents were
made (Figure 3). Diuresis started after 15 min-
utes with good perfusion of both kidneys. In the
postoperative period, diuresis was about 9 L/24
hours, and creatinine level fell to 200 mmol/L.
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Figure 2. Sutured proximal end of the infant’s aorta and the inferior
vena cava; end-to-side anastomosis of the infant’s inferior vena cava
to the recipient’s external iliac vein; end-to-side anastomosis of the
infant’s aorta to the recipient’s external iliac artery

Figure 3. Separate uretero-cysto-neostomies for both ureters

Abdominal ultrasonography showed kidneys’ enlargement
(8 x4 x 2 cm). Moreover, no signs of hydronephrosis, peri-
renal, or retroperitoneal collections were recorded. Good
flow through arterial and venous anastomosis, and good
perfusion of both kidneys were recorded by a color Doppler

‘ DOI: https://doi.org/10.2298/SARH170503198T

Tomic¢ A. et al.

examination. Anti-thymocyte globulin, methylpredniso-
lone, mycophenolate mofetil, and tacrolimus were used as
immunosuppressive therapy. There were no surgical com-
plications, postoperative recovery was uneventful, and the
patient was discharged on the 15th postoperative day.

DISCUSSION

Modern transplant surgery is challenged with a lack of
available organs needed for transplantation. This is the
main reason why marginal donors are used more fre-
quently for organ procurement. The main characteristics
of these donors are increased transplantation risks, defi-
ciency of functional nephrons, diabetes, hypertension, and
the age of over 60 years. In recent years, more infant organ
donors have been accepted for kidney procurement. In
1969, a report was submitted on the first successful trans-
plantation of a pair of kidneys from a pediatric kidney
donor to an adult [3]. Different techniques are being de-
veloped; Salehipour et al. [4] explain this in their paper.
Small vascular and urethral anastomoses present a techni-
cal challenge for the surgeon. Small and immature kidney
vascular vessels and large and mature vessels of the recipi-
ent make vascular anastomosis technically more difficult.
This problem is overcome with end-to-side anastomoses
of the infrarenal donor vena cava and aorta to the recipient
vessels [5]. The other method is interposition grafting of
the aorta and vena cava to the recipient vessels [6]. More-
over, tiny and underdeveloped ureters and strong adult
urinary bladder detrusor make uretero-cysto-neostomy
anastomosis very difficult. Venous thrombosis, the major
complication and cause of kidney rejection was reported
by Garcia Buitrén et al. [7]. They noted that two of four en
bloc renal transplants from pediatric donors aged less than
one year were lost due to venous thrombosis.

Kayler et al. [8] had good results with the opposite tech-
nique, where distal parts of the infant aorta and inferior
vena cava were oversewn and anastomoses were done with
proximal parts of the mentioned vessels. The UCLA Renal
Transplant Registry reported that a one-year graft survival
rate after kidney transplantations obtained from 276 do-
nors younger than three years was less than 54% [9]. Small
infant kidneys with poor venous runoff make transplanta-
tion of one kidney to an adult insufficient. In 1967, Kelly
et al. [10] showed that only one in five individual single
kidneys transplanted to an adult recipient has an adequate
function. Uemura et al. [11] found that kidneys from pedi-
atric donors > 6 cm in size can be successfully transplanted
as single kidneys. Sureshkumar et al. [12] suggested that
pediatric donors weighing more than 10 kg were suitable
for single-kidney transplantations. In some retrospective
studies, it was noted that hyperfiltration remains the main
problem with single infant kidney transplantations [13,
14]. Vascular hyperinfiltration injury can be reduced by
dividing the blood flow into both small graft kidneys. In
addition, the overall survival rate is significantly higher
from paired kidneys compared to a single transplanted
kidney [15]. Therefore, both kidneys were transplanted to
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one recipient as en bloc transplantation. Enlargement of
both kidneys after transplantation has also been noticed
by other authors [14]. Another challenge for small organs
is the creation of ureterocystostomy, so Lippman et al. [16]
believe that poor surgical technique is a curve for urinary
leakage, occurring secondary to necrotic ureter caused by
inadequate blood supply [16]. However, successful trans-
plantation of a pair of cadaveric renal kidneys aged six
months with 4.75 cm in length performed by Huang et al.
[13] once again demonstrates that it is possible to extend

REFERENCES

1. Sharma A, Fisher RA, Cotterell AH, King AL, Maluf DG, Posner
MP. En bloc kidney transplantation from pediatric donors:
comparable outcomes with living donor kidney transplantation.
Transplantation 2011; 92(5):564-9.

2. Beltran S, Kanter J, Plaza A, Pastor T, Gavela E, Avila A, et al. One-
year follow-up of en bloc renal transplants from pediatric donors
in adult recipients. Transplant Proc. 2010; 42(8):2841-4.

3. Martin LW, Gonzalez LL, West CD, Swartz RA, Sutorius DJ.
Homotransplantation of both kidneys from an anencephalic
monster to a 17 pound boy with Eagle-Barret syndrome. Surgery.
1969; 66(3):603-7.

4. Salehipour M, Bahador A, Nikeghbalian S, Kazemi K, Shamsaeifar
AR, Ghaffaripour S, et al. En-bloc transplantation: an eligible
technique for unilateral dual kidney transplantation. Int J Organ
Transplant Med. 2012; 3(3):111-4.

5. Nghiem DD. En bloc transplantation of kidneys from donors
weighing less than 15 kg into adult recipients. J Urol. 1991;
145(1):14-6.

6.  Amante AJ, Kahan BD. En bloc transplantation of kidneys from
pediatric donors. J Urol. 1996; 155:852.

7. Garcia Buitrén J, Rodriguez-Rivera Garcia J, Chantada Abal V,
Gongzélez Martin M.. [Kidney transplant with pediatric grafts from
donors under a year old. The implantation technics]. Arch Esp
Urol. 1993; 46(9):793-7.

8.  KaylerL, Blisard D, Basu A, Tan HP, McCauley J, Wu C, et al.
Transplantation of En Bloc Pediatric Kidneys When the Proximal
Vascular Cuff Is Too Short. Transplantation. 2007; 83(1):104-5.

the marginal donor limit when it relates to the size of the
organs and the donor’s age.

CONCLUSION

Transplantation of infantile kidneys en bloc in our adult
recipient provided good results. This kind of transplanta-
tion is a good option, for it extends the number of mar-
ginal donors. The follow-up will show the final effect.

9.  Bretan PN, Koyloe M, Singh K, Barba L, Ward H, Sender M, et al.
Improved survival of en bloc allografts from pediatric donors. J
Urol. 1997; 157(5):1592-5.

10.  Kelly WD, Lillehi RC, Aust JB. Kidney transplantation: experience at
the University of Minnesota Hospital. Surgery. 1967; 62:704.

11.  UemuraT, Liang J, Khan A, Kwon O, Ghahramani N, Wang Li, et al.
Outcomes of transplantation of single pediatric renal allografts
equal to or more than 6 cm in length. Transplantation. 2010;
89(6):710-3.

12.  Sureshkumar KK, Patel AA, Arora S, Marcus RJ. When is it
reasonable to split pediatric en bloc kidneys for transplantation
into two adults? Transplant Proc. 2010; 42(9):3521-3.

13.  Huang CP, Ho HC, Su CK, Ou YC, Cheng CL, Yang CR. Successful
Kidney Transplantation Using Paired Cadaver Kidneys Procured
From a 6-month-old Brain Death Infant. JTUA. 2005; 16(3):120-3.

14.  Modi P, Rizvi SJ, Trivedi HL. Succesful en bloc transplantation of
pediatric deceased donor kidneys with grade 1 injury. Indian J
Nephrol. 2009; 19(4):167-9.

15.  Gruessner RWG, Matas, AJ, Lloveras G, Fryd DS, Dunn DL, Payne,
WD, et al: A comparison of single and double pediatric cadaver
donor kidneys for transplantation. Clin Transplant. 1989; 3(4):209-
14.

16. Lippman H, Jacoby K, McFarlin L, Nicastro C, Aaberg RJ, Banowsky
L. Surgical complications in 50 adult renal transplant recipients of
single kidneys from cadaveric donors aged 11 to 48 months. Clin
Transplant. 1992; 6:350-6.

En bloc kapasepnuHa TpaHcnnaHTaumja aBa 6ybpera ca geteta ctapocty 18 meceum
Kao AaBaoLia Ha 0Apacor NpMmaoL,a — Np1Kas Cyyaja u nperneg, auteparype

AnekcaHpap Tomuh, ViBaH MapjanoBuh, Cawa Muukosuh

YHuBep3uTeT ogbpaHe, BojHomeanumHcKa akagemuja, KnuHuka 3a BackynapHy 1 eHgoBackynapHy xupyprujy, beorpag, Cpbuja

CAMXETAK

YBopa 'y MofiepHoj epy TpaHcnnaHTauuje 6ybpera, ynotpeba
Masimx opraHa ca KafjaBepuyHux nefmnjaTpujckmx faBanaua
ocCTaje KOHTpoBep3Ha. OBaKBa TpaHCNaHTaLyja je peTka 1 ca
Marno 06jaBIbeHVX NofaTaKa. [MaBHM Npobaemm Kog TpaHCnIaH-
Talmja ca jeaHUM Beyjum bybperom cy Tewwkoha y Kpenpary
BaCKynapHKX aHaCTOMO3a, Cra3am KpBHUX CyA0Ba, TPOM603a
peHanHe BeHe 1 Mana BennymHa feyjer bybpera ca HeloBOJb-
HUM BEHCKIM NpoToKoM. TpaHcnnaHTauuja ABa Aevja bybpera
»y 6noKy” Mmorna 6u Aa peln ose noteHuUmjasHe npobneme.
Mpukas 6onecHunka Mpukasyjemo ,y 610Ky” KagaBepuyHy
TpaHcnnaHTauujy 6ybpera ca 18 meceum cTapor, MOXAaHO
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MpTBOT Aeyjer AaBaoua. Mprmanay je 610 oapacin MyLKa-
paL, cTapocTu 32 rognHe 1 TeNecHe TexuHe 65 kg. KoHTponHm
ynTpasByK Tpbyxa je notBpamo ysehame oba bybpera, 6e3 npu-
CyTHe XuapoHedpo3e, nepmpeaHanHe n peTponeprToHeanHe
TEYHOCTU.

3aksbyuak TpaHcnnaHTaumja napHux geyjux ybpera ,y 6noky”
Ha ofipac/Ior NpMMaoLia y Hallem ciyyajy je gana gobpe pesyi-
TaTe. Mpaheke he nokasaT KOHaYHM pe3ynTar.

"

KmbyuHe peun: TpaHcnnaHTauuja 6ybpera, MeToge; TpaHc-
nnaHTauuja aBa bybpera, fete pasanay 6ybpera; cenekuuja
60ecHNKa
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SUMMARY

Introduction latrogenic Kaposi's sarcoma (KS) represents a multifocal, angioproliferative tumor that
develops in patients undergoing immunosuppressive treatment and is considered to be induced by
activation of latent human herpes virus type 8 (HHV8) infection.

The aim of this report is to present a patient with iatrogenic KS due to immunosuppressive treatment.
Case outline We present a 69-year-old male non-HIV patient, previously treated for anti-aquaporin-4
antibody negative recurrent longitudinal extensive transverse myelitis with prednisolone and azathio-
prine for one year. The patient developed bluish and violet plaques and nodules on his face, trunk, and
extremities. Skin biopsy findings (histopathology and immunohistochemical detection of CD31 expres-
sion and anti-HHV8 antibodies in the spindle cells) confirmed the diagnosis of KS. The reduction of im-
munosuppression and topical treatment with imiquimod resulted in a partial but significant regression
of skin lesions, but the patient had another relapse of myelitis following the cessation of azathioprine
and a reduction in the dose of prednisolone.

Conclusion To the best of our knowledge, this is the first case of an inflammatory and demyelinating
central nervous system disease treated with corticosteroids and azathioprine that was associated with
iatrogenic KS. The efficient treatment of both conditions is highly challenging and can be troublesome
in specific cases.

Keywords: Kaposi's sarcoma; longitudinally extensive transverse myelitis, immunosuppression; human

Received « MpummeHo:
December 13,2016

Accepted - MpuxeaheHo:
August 8, 2017

Online first: August 11,2017

Correspondence to:

Dugan SKILJEVIC

Pasterova 2, Belgrade 11000
Serbia
dusanskiljevic@yahoo.com

herpes virus 8; imiquimod

INTRODUCTION

Kaposi’s sarcoma (KS) represents a multifocal,
angioproliferative tumor that is currently rec-
ognized in four different clinical types: clas-
sical, endemic in Africa, epidemic associated
with Acquired Immune Deficiency Syndrome,
and iatrogenic. Iatrogenic KS develops in pa-
tients undergoing immunosuppressive treat-
ment and is considered to be induced by ac-
tivating the latent human herpes virus type 8
(HHVS8) infection [1, 2].

The aim of this report is to present a patient
with iatrogenic KS due to immunosuppressive
treatment.

CASE REPORT

We describe a 69-year-old man who developed
multiple KSs on his face, trunk, and extremi-
ties following long-term immunosuppressive
therapy for recurrent longitudinally extensive
transverse myelitis (LETM).

The patient was admitted to our dermatolo-
gy department with multiple violaceus plaques
and nodules, some of which were ulcerated.
The lesions were present on his face, neck, and

trunk (Figure 1 A and B). During the previous
one-year period, the patient was treated by a
neurologist for a recurrent, anti-aquaporin-4
antibody negative LETM, affecting six vertebral
segments on the thoracic spinal cord, with no
clinical or subclinical signs of optic nerve or
brain involvement. As part of the neurological
work-up, neurosarcoidosis, systemic autoim-
munity, and paraneoplastic conditions were
considered, but could not have been confirmed.
The patient was also tested negative for syphilis,
Borrelia burgdorferi, hepatitis B virus, hepatitis
C virus, and human immunodeficiency virus
(HIV). Cerebrospinal fluid tests for herpes sim-
plex virus type I and II, varicella zoster virus
and cytomegalovirus were also negative, while
tests for human T-lymphotropic virus type I or
II could not have been performed due to tech-
nical limitations. Prior to the skin lesion erup-
tion, the patient had had five attacks of myelitis
over a period of three years. At his first myelitis
attack, the patient was treated with high-dose
methylprednisolone (1,000 mg/day) for five
days, intravenously, followed by oral steroid
taper. However, a reduction in the mainte-
nance dose of prednisolone below 30 mg/day
was always associated with a relapse of myelitis
and therefore azathioprine was introduced as
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Figure 1. A) Violaceus plaques present on the patient’s face, trunk, and extremities; B) close-up of the lesions, infiltrated violaceus plaques
with telangiectasia on the periphery of the lesions; C) almost complete resolution of the lesions during the immunosuppression-free period

steroid-sparing agent. Prior to the first skin eruption, the
patient had been treated with azathioprine in addition to
corticosteroids for one year. At the time of skin lesion erup-
tion, the patient received oral prednisolone (50 mg/day)
in addition to azathioprine (2.5 mg/kg/day).

Digital dermoscopy revealed a vascular lesion consisting
of homogenous whitish and reddish formations and mul-
tiple telangiectasia. Histopathological analysis of the skin
biopsy showed multiplied and dilated vascular formations
comprised of spindle cells with numerous extravagated
erythrocytes and siderophages, admixed with lymphocytes
and eosinophils. Additional immunohistochemistry analy-
sis revealed high intensity expression of CD31 and HHV8
nuclear antigen in the spindle cells (Figure 2). The tests for
HIV infection were repeated (both anti-HIV antibodies
and tests for HIV antigens) and were consistently negative.

Considering the diagnosis of widespread KS, the neu-
rologist ceased azathioprine administration and tapered
the dose of prednisolone to a daily dose of 30 mg. The
patient was additionally treated with topical 5% imiqui-
mod cream for five months and partial regression of skin
lesions occurred.

However, the reduction in immunosuppression resulted
in another severe relapse of myelitis and high-dose methyl-
prednisolone treatment (1,000 mg/day over five days) was
reintroduced, followed by oral prednisolone in a daily dose
of 1 mg/kg. Unfortunately, this treatment was complicated
by Salmonella enteritidis sepsis and disseminated intravas-
cular coagulation (DIC) syndrome. During the treatment
of sepsis and DIC as life-threatening conditions, the ste-
roid treatment was temporarily stopped for one month,
and after the resolution of both sepsis and DIC, it was
again introduced in the dose of 20 mg / alternate days of
prednisolone. During the immunosuppression-free period,
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KS lesions resolved almost completely (Figure 1C), but his
neurological condition further worsened to the level of
spastic paraplegia.

DISCUSSION

To the best of our knowledge, this is the first case of an
inflammatory and demyelinating disease of the central ner-
vous system associated with iatrogenic KS treated with
corticosteroids and azathioprine.

To date, the majority of cases of iatrogenic KS were de-
scribed as developing after one year of immunosuppres-
sive therapy with steroids, cyclosporine or azathioprine
[3]. There are only two cases of iatrogenic KS induced
by immunosuppression in a neurological disease [4, 5].
In both of these cases, the immunosuppressant agent was
suspended, with partial regression of KS lesions in one
case [5], and a total regression after an additional local
radiotherapy in the other [4]. The main therapy protocol
in iatrogenic KS is the discontinuation of the culprit im-
munosuppressive agent since it has been demonstrated
that a re-activation of the latent HHVS8 infection, which
can be induced by immunosuppression, is essential for
the onset of all KS forms [6]. In our patient, KS lesions
partially resolved following the reduction in immunosup-
pressive therapy and almost completely resolved following
a temporary discontinuation of steroids during the severe
life-threatening infection.

Kotter et al. [7] reported a promising result of treating
KS with interferon-alpha (IFN-a) in a patient with Behget's
disease who developed this malignancy (skin, mucosa, and
pulmonary lesions) after a long-term triple immunosup-
pressive therapy with prednisolone, cyclosporine A, and
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Figure 2. A) and B) Multiplied and dilated vascular formations comprised of spindle cells with numerous extravagated erythrocytes and sid-
erophages, admixed with lymphocytes and eosinophils; H&E, original magnification A) x100, B) x200; C) IHH HHV8 positive cells; original
magnification x100; D) IHH CD31 positive cells; original magnification x100

azathioprine. Although we also considered treatment with
IFN-a alpha in our patient, we did not introduce such
a therapy since off-label treatment with IFN-a was not
available in our country. Additionally, type-I interferons
might potentially induce worsening of neuromyelitis op-
tica (NMO) patients [8]. Although our patient was anti-
aquaporin-4 antibody negative, and since we have not
identified any other neurological condition that might be
associated with recurrent LETM, we initially considered
this patient to have neuromyelitis optica spectrum disease
according to the definition of Wingerchuk et al. [9]. How-
ever, the clinical presentation of the recurrent LETM would
not meet the latest neuromyelitis optica spectrum disease
diagnostic criteria [10]. Another treatment option in our
patient was local radiotherapy, which had to be disre-
garded considering the large number and dissemination of
KS lesions.

To the best of our knowledge, we here present the first
case of an inflammatory and demyelinating disease of the

DOI: https://doi.org/10.2298/SARH161213162L

central nervous system associated with iatrogenic KS pre-
senting with typical course followed by the resolution after
the complete withdrawal of immunosuppressive drugs. The
efficient treatment of both conditions is highly challeng-
ing and can be troublesome in specific cases. Since there
are no unequivocal treatment guidelines for cases when a
disease needed to be treated with immunosuppressants is
associated with a disorder caused by immunosuppressants,
there is always a necessity to balance the seesaw in order
to offer the best possible treatment.
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JatporeHu KanowwujeB capkom Kao nocneauu,a UMOHYCYNpecuBHe Tepanuje
PEKYPEHTHOT NOHTUTYAUHANHOT EKCTEH3UBHOT TPaHCBEP3aNHOT MUjennTUCa

JoBaH Nanowesuh', OywaH LWkubesuh'? UpeHa [yjmosuh?, JeneHa [pynosuh*? JburbaHa MegeHuua'2
'KnuHuukn uentap Cpbuje, KnuHuka 3a aepmatoeHeponorijy, beorpag, Cpbuja;

2YHneepauTet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;
3KnuHnuku ueHTap Cpbuje, KnuHuka 3a Heyponorujy, beorpag, Cpbuja

CAXETAK

YBog JatporeHu Kanowwmjes capkom (KC) npeacrasrba MynTu-
dokanHu, aHTnponudepaTUBHY TyMOP Koju ce Hajuelhe ja-
B/ba Kof 60NEeCHWKa Koju MpUMajy HEKM BUA MMYHOCYNPECHBHE
Tepanuje n cMaTpa ce Aa je nocnemnua peakTiBaLluje nateHTHe
nHdeKUMje XymaHUM xepnec Bupycom 8 (XXB8).

Linsb oBor pafa je 610 fa NnpuKaxe 60ecHKa ca jaTporeHm
KC ycnen nmyHOCYnpecuBHOT fieyemsa.

Mpukas 6onecHuka Mprikasyjemo XUB HeraTMBHOT MyLLKapLa,
cTapor 69 roavHa, Koju je roguHy fiaHa JieyeH NpefHNU30/10HOM 1
a3aTMonprHOM, 360T aHTVAKBaNOPWH-4 HEraTUBHOT PEKYPEHT-
HOT NOHTUTYAWNHAITHOT EKCTEH3VBHOT TPAHCBEP3aIHOT MUjenu-
Tnca. Kog 6onecHuKa je gowsno fo nojase NMBUAHVX manysna u
HoZynyca Ha HOCy, Ly, TPyMy U eKCTpeMuTeTMa. XMcTonaTo-
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NIOWIKM U IMYHOXMCTOXEMMWjCKI Hana3m bronTaTa Koxe noTsp-
aunm cy amjarHosy KC (nosutmeHocT henwja Ha CD31, a Takohe
1 Ha XXB8 aHtuTena). PegyKuumja umyHocynpecuje 1 nokanHa
Tepanvja IMWKBMMOAOM [JOBENN Cy A0 NapLujaiiHe perpecuje
KOMHWX NPOMEHa, anu ce pa3Bro penanc mujenutica 36or nc-
KSbyuuBatba a3aTMOMNpUHa 1 CMatbetba fjo3e NPeAHU30sI0Ha.
3aksbyyak Ha ocHOBY AOCTYMHe MTepaType, OBO je MpBM On-
1caHu cnyyaj jatporeHor KC yapyeHor ca UHGIamaTopHUM 1
AeMVjeNMHN3aLMOHNM 060sberbeM LieHTPaIHOT HEPBHOT CHC-
Tema. EprKacHo neverbe 0ba CTarba je 13y3eTHO KOMMIEKCHO 1
TeLKo y oapehHeHnM ClyyajeBrma, Kao LUTO je 1 HaLl.
KrmbyuHe peun: Kanoluvjes capkom; TOHMUTYANHAIHN eKCTEH-
3VIBHU TPaHCBeP3aiHV MUjeNTIMTUC; UMYHOCYNPecHja; XyMaHu
xeprnec BUpYC 8; UMUKBUMOZA,
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SUMMARY

Introduction The autologous radio-cephalic arteriovenous fistula (AVF) is the best vascular access for
patients on chronic hemodialysis. In some patients with inadequate blood vessels, it is necessary to create
proximal AVF, or arteriovenous grafts. High percentage of primary graft failure is noted in cases where
diameters of the brachial artery and the basilic vein are insufficient.

The aim of this work was to introduce a new surgical technique for arteriovenous creation in patients
with inadequate blood diameter.

Case outline The authors have proposed implantation of brachio-basilic polytetrafluoroethylene AV fore-
arm loop graft in two acts. In the first act, the native brachio-basilic AVF was created in the distal region
of the arm by side-to-end anastomosis. Three to four weeks after the first act, significant dilatation of
brachial artery and basilic vein was noted (confirmed by the use of color duplex sonography technique).
During the second act, polytetrafluourethylene graft was implanted by end-to-end anastomosis on the
dilated basilica vein.

Conclusion AV graft that was created in two acts has sufficient blood flow without early or late complica-
tions. Primary patency was 30 months and secondary patency was 50 months. As an original method in
the current literature, we recommend it in different clinical settings when there are no better alternatives
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for vascular access.

Keywords: arterio-venous fistula; arterio-venous graft; hemodialysis; vascular access

INTRODUCTION

Adequate and functional long-term vascular ac-
cess is crucial for efficient hemodialysis (HD)
[1]. The new era of hemodialysis has begun
thanks to the design of the native arteriovenous
fistula (AVF) by Brescia et al. [2]. During the
60 years of application, this vascular access has
showed the best results and now it is considered
the “gold standard” However, in some patients,
native AVF cannot be done due to inadequate
anatomical and functional characteristics of
blood vessels, damage of the blood vessels due
to frequent puncturing, exhaustion of blood
vessels due to repeated surgical procedures, ag-
ing of the dialysis population, high prevalence
of diabetics, mineral metabolism disturbances,
pronounced vascular calcifications, etc. [3]. In
these patients, the options are proximal AVE
arteriovenous grafts, and tunneled catheters [4].

Good understanding of the anatomy and
topography of the vascular system, primarily
of the brachial artery (a. brachialis) and the
basilic vein (v. basilica) is very important for a
good estimation of the possibilities for creating
a vascular access for dialysis. In 80% of patients,
brachial artery continues to the axillary artery,
follows the medial nerve, and in the cubital

area gives two terminal branches - the radial
and ulnar arteries [5]. Anatomical variations
or deviations of the brachial artery refer to the
phenomenon of double brachial arteries (super-
ficial and deep), which occurs in 2-12% of cases
[6]. Branching of the superficial brachial artery
from the main brachial tree can occur at differ-
ent levels. In the cubital part, this artery usu-
ally extends as radial, while the brachial artery
continues to the ulnar artery [7]. At the level
of the elbow, basilic vein is located in front of
the medial humeral epicondyle, continues along
the medial side of the arm, in the initial part
just below the skin, and in the proximal part
penetrating the deep fascia and stretching along
the brachial artery until its confluence. In a situ-
ation when native AVF cannot be created, pos-
sible solutions are vascular graft and tunneled
catheter [8]. Vascular graft has the advantage
over tunneled catheter, particularly in the region
of the forearm (brachio-basilic ,,loop graft®) [8].

CASE REPORT

We present a male patient, 23 years old, who
was on hemodialysis for nine years due to se-
vere congenital malformations of the urogenital
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Figure 1. Initial color duplex sonography examination of the diameter
of the brachial artery (3.8 mm) and the basilic vein (2.7 mm) in the
region of the distal left arm

Figure 3. The first act shows latero-terminal anastomosis between the
brachial artery and the basilic vein

Figure 5. The left arm and forearm four weeks after the surgery — the
first act

tract. Native blood vessels (forearm cephalic vein, cubital
vein, arm cephalic vein and radial artery, distal and proxi-
mal) on both arms were seriously damaged by repeated
attempts to form an AVE Over the last several months the
patient was dialyzed through a central venous catheter in
various positions. Color duplex examination was used to
measure the diameters of the brachial artery (3.6 mm) and
the basilic vein (2.7 mm) in the distal part of the left arm
(Figures 1 and 2). In the middle third of the arm, basilic
vein joins the deep venous system making it unfeasible for
transposition and creation of native brachial-basilic AVE
Due to all of the above, implantation of the polytetrafluo-
urethylene (PTFE) graft in two acts was attempted.

The first act of the procedure was performed under
regional anesthesia (axillary block). After cross-section
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Figure 2. Mapping of the brachial artery and the basilic vein in the
distal part of the left arm

Figure 4. Brachio-basilic anastomosis; the angle of the vein to the
artery has to be between 90° and 120°

Figure 6. Color duplex examination after four weeks: both the basilic
vein and the brachial artery were dilated to 4.8 mm and to 6 mm,
respectively

of the distal third of the arm, side-to-end anastomosis of
the brachial artery and the basilic vein was made (Figure
3). During the formation of the anastomosis, it is very im-
portant to adjust the angle of the vein to the artery, which
has to be between 90° and 120° (Figure 4). Four weeks
later, color duplex scan showed that the basilic vein was
arterialized (4.8 mm in diameter) and the brachial artery
was dilated to 6.0 mm (Figures 5 and 6). These diameters
of the blood vessels allowed for the safe graft implantation.

The second act of the procedure was also performed
in regional anesthesia, through the scar tissue of the first
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Figure 7. Through the previous scar, the basilic vein was prepared
close to the brachial artery without attacks on the brachial artery (four
weeks after the first act)

Figure 8. Implanted PTFE 5 mm graft in the loop position in the left
forearm with two T-T anastomoses; the suture of the back wall of the
basilica vein and the graft

Figure 9. Implanted PTFE 5 mm graft in the loop position in the left
forearm

surgery. The basilic vein near AVF anastomosis was pre-
pared and a 5 mm e-PTFE vascular graft was placed sub-
cutaneously in the position of the “loop” graft. Using vas-
cular clamps, a cross-cut of the basilic vein was made 2 cm
away from the anastomosis with the brachial artery. After
instillation of heparin in both ends, the second act was
completed by creation of end-to-end anastomosis between
vein and graft using Gore-Tex (W. L. Gore & Associates,
Inc., Newark, DE, USA) 6-0 suture (Figures 7, 8, 9). From
the functional point, arterial anastomosis remained latero-
terminal. The graft was ready to be used for hemodialysis
after four weeks. Leaving about 2 cm of the basilic vein
between the arterial end of the graft and the brachial artery
significantly simplifies the process in the second act since
the artery remains intact. This is particularly important
in case of need for extirpation of the graft due to infec-
tion. In that case, the remaining part of the basilic vein is
ligated by suture ligature and the infected graft is easily
completely removed.

The patient was successfully treated by hemodialysis
using the implanted graft over a period of 30 months (pri-
mary patency) (Figure 10). The partial replacement of the
graft due to pseudoaneurysms at the puncturing places
was done and the graft was used for additional 20 months
(secondary patency 50 months).

‘ DOI: https://doi.org/10.2298/SARH161228138D

Figure 10. Forearm appearance at the 30th week after the implanta-
tion of the graft, which is in good function

DISCUSSION

Referral to the surgeon and waiting time for vascular access
creation are important determinants of the type of vascu-
lar access and its usability [9]. According to the Dialysis
Outcomes and Practice Patterns Study (DOPPS) V, in most
of the DOPPS countries, the frequency of native AVFs is
usually less than 80%, ranging from 49% in Canada up
to 92% in Russia [10]. By multivariate logistic regression
analysis, vein diameter was the sole independent predictor
of functional fistula maturation [11].

Transposition of the basilic vein for arteriovenous fistula
is the last possibility for the creation of vascular access native
vessels in the upper extremity. It is important to have the
basilic vein of sufficient length in order to obtain a sufficient
conduit for the two-needle butting and to avoid recirculation.

In 66% of cases, the basilic vein can be used for the
formation of native AVF after vein transposition and su-
perficialization. However, in 34% of cases the basilic vein
is short and cannot be used for native AVF [12]. In that
case, superficialization on a deep brachial vein is possible,
but the primary and secondary flow of such vascular access
is insufficient. In addition, an aneurysm at the puncture
site for hemodialysis, axillary vein thrombosis, “steal syn-
drome,” and other complications are frequent [13].
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Two-stage forearm brachio-basilic loop arteriovenous graft for hemodialysis

requires appropriate diameter and quality of arterial and
venous blood vessels, which may be a major obstacle for
this type of surgery [14]. Literature data about graft im-
plantation vary from center to center and it is not surpris-
ing that average primary and secondary patency after six
months were found to be 58% and 76%, respectively [15].

possibility of creating vascular access native vessels, we
suggest arteriovenous graft implantation in two acts. Such
operation should take place before the decision to create
a vascular access of the lower extremities. Primary and

It is well known that implantation of the vascular graft Instead of conclusion, this case report demonstrates the
successful creation of a vascular graft in a two time-separated
acts in patients where it was not possible to create other vas-
cular accesses (native AVE standard graft). This technique
has excellent early results, the same as the primary implanted
grafts on good blood vessels. We recommend it for patients
with previously exhausted vascular accesses, as well as for
patients with pronounced and long-lasting hypotension (re-
gardless of the quality of the blood vessels), diabetics, and the
elderly who have advanced atherosclerosis. Since this method
is not described in the available literature, we consider it an
original contribution named “forearm brachio-basilic arte-

In cases of inadequate blood vessels when there is no

secondary patency of this graft is excellent.
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CAMKETAK

YBop AyTonorHa paguouedaniyHa apTepruoBeHcKa puctyna je
HajbosbM BacKynapHU NPUCTYN 3a 60NecHUKe Ha XeMoAmWjanm3u.
Kop Hekux 6onecHrKa ca HeafleKBaTHUM KPBHUM CYAOBUMa
MOTPE6HO je KpenpaTy NPOKCUMaHY apTEPUOBEHCKY GUCTYITY
UM UMNNAHTPATU apTEPUOBEHCKU FpadT. BUcokmn npoueHat
paHor 3aTajuBatba rpadTa Hajueluhe HacTaje ycnen Manor npeu-
HUKa 6a3nnnyHe BeHe Unu 6paxujanHe aptepuje.

Linmb oBora paga je 61o fa npuKae HOBY XUPYPLUKY TEXHUKY
33 Kpeupare apTepuoBEHCKOT rpadTa Ko 6onecHMKa ca He-
oarosapajyhnm aujameTpom KpBHUX CyAoBa.

Mpukas 6onecHnka YpaheHa je nmnnantauwnja PTFE rpadra
y BUAY MeT/be Ha NoANaKkTULW Y ABa aKkTa. Y NPBOM akTy jey
ANCTasHOM Aeny HapnaKkTuLle KpenpaHa 6paxvo-6asunmnyHa
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naTtepo-TepMUHaHa apTepuoBeHcka GpucTyna nog yriom of
90 cteneHw. Mocne YeTnpwu Heplerbe, KOHTPOJIHOM fonnep-
COHOrpadujom je KOHCTaTOBaHO 3HAaTHO NoBehare NpeyHnKa
6a3unuuHe BeHe 1 6paxujanHe apTepuje. Y opyrom akTy je 6a-
3UIMYHa BEHa MOMPEYHO NpeceyeHa 1 ca ABe TEMUHO-TePMU-
HasiHe aHacToMo3e y BUAY neT/be yMmeTHyT PTFE rpadr.
3akspyuak OBaKo KpenpaH apTeproBeHCKY rpadT y ABa akTa
[aBao je 3a40B0osbaBajyhu NpoTok KpBu 6e3 KomnavKauwja.
MprmapHa GYHKLMOHANHOCT je n3Hocuna 30 MeceLm, a CeKyH-
AapHa 50 meceu. Y fOCTYNHOj NMTepaTypu oBakas NocTynak
HUje 06jaBsbeH, a Npenopyuyjemo ra Koa bonecHnKa 6e3 Apyrux
MoryRHOCTU 3a Kpenparbe BaCKynapHOr NpucTyna.

KmyuHe peun: apteprioBeHcKa ¢uCTyna; apTeprioBEHCKM
rpadT; BacKynapHv NpucTyn; xemofmjanusa
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SUMMARY

Introduction Spontaneous splenic rupture is a rare but potentially fatal complication of infectious mono-
nucleosis (IM). It occurs in only 0.1-0.5% of cases of this disease.

The aim of this paper was to present a case with spontaneous splenic rupture after IM.

Case outline A 22-year-old female patient was feeling better one month after she was treated for infec-
tious mononucleosis, and started training volleyball. Two weeks after starting the training, she felt severe
abdominal pain. The diagnosis of rupture was confirmed with computer tomography. Splenectomy was
successfully performed. The postoperative course was uneventful and the patient recovered with no
need for blood transfusion.

Conclusion Timely diagnosis and setting indications for surgical treatment are crucial in healing. Patients
should wait to start with sport activities at least two months if the size of the spleen is within normal range.
Keywords: infectious mononucleosis, complications; rupture, spontaneous; splenic rupture, etiology,
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INTRODUCTION

Infectious mononucleosis is a common viral
illness caused by an infection with the Ep-
stein-Barr virus and it is manifested with fe-
ver, sore throat, fatigue, and lymphadenopathy
[1]. Complications are rare including splenic
rupture with an incidence between 0.06-0.5%
[2]. Splenic rupture is considered as the most
dangerous complication that may lead to fatal
outcome [1]. Symptoms of splenic rupture in-
clude abdominal pain, syncope, and rapid drop
in blood pressure, while the diagnosis is mostly
established with ultrasonography or computer
tomography of the abdomen [3]. Recommend-
ed treatment for splenic rupture is splenectomy
in order to avoid sudden death [4].

CASE REPORT

A 22-year-old female patient previously di-
agnosed with infectious mononucleosis pre-
sented herself to the Emergency Department
of the Clinical Center of Serbia, as an emer-
gency case due to severe abdominal pain. Six
weeks previously she had gone to the hospital,
where she had been diagnosed with infectious
mononucleosis. The diagnosis was reached
based on medical history, clinical examina-
tion, and elevated levels of immunoglobulin
M and immunoglobulin G antibodies against
Epstein-Barr virus. Abdominal ultrasound

revealed enlarged liver and spleen; axial diam-
eter of the spleen was 14.2 cm. After a month
of treatment, the patient was feeling better
and started to train volleyball. Two weeks af-
ter she started to train, the patient felt severe
abdominal pain and presented herself to the
Emergency Department of the Clinical Center
of Serbia. The pain onset was sudden, occurred
while the patient was playing volleyball, and
was accompanied by malaise, dizziness, and
general weakness. The patient’s skin and vis-
ible mucous membranes were pale; the skin was
covered with cold sweat. The patient was alert
and oriented but hemodynamically unstable
with a heart rate of 122 beats per minute and
low blood pressure (90/50 mmHg). Blood test
results showed a low hemoglobin level (93 g/L),
leukocytosis (17 x 10°/L) and a low level of red
blood cells (3.28 x 10'*/L). On palpation, the
patient’s abdomen was firm, very sensitive, and
painful, especially in the left upper quadrant.
The diagnosis was confirmed with computer
tomography (CT) scan of the abdomen. The
CT scan showed spleen enlargement and fluid
(14 x 7 cm in size) (Figure 1). The presence
of free fluid was noticed intraintestinally and
in the left paracolic gutter. CT morphology of
the liver, kidneys, and pancreas was normal.
As intensive reanimation therapy did not help,
as the heart rate was still accelerated in spite of
the reanimation therapy, it was decided that the
patient should undergo surgery. After opening
the abdominal cavity and evacuating 800 ml of



Spontaneous splenic rupture in infectious mononucleosis

Figure 1. Computerized tomography of the enlarged spleen and free
abdominal fluid

Figure 2. Intraoperative finding of a cleft on the upper splenic pole

Figure 3. Macroscopic view of the removed enlarged spleen

hemoperitoneum, splenectomy was performed since the
cleft on the upper pole of the spleen could not be surgically
repaired. After splenectomy and revising the abdominal
cavity for hemostasis, abundant lavage was performed and
drains were placed in the left subphrenic space, prior to
the closure of the abdominal wall. The postoperative was
uneventful and the patient was recovering without any
need for blood transfusion. The drains were removed at
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the optimum time and on the day 6 the patient received
vaccination against Pneumococcus, Meningococcus and
Haemophilus influenzae. On day 7, the patient was dis-
charged in good general condition with written infor-
mation about post-splenectomy risks and an up-to-date
vaccination card.

DISCUSSION

Complications of infectious mononucleosis could be seri-
ous and fatal and splenic rupture is considered the most
frequent cause of death in infectious mononucleosis [4].
Unfortunately, mortality rate is relatively high when rup-
ture occurs (approximately 30%) [5]. Detailed mechanism
of splenic rupture remains unclear. Some authors consider
the increase in portal venous pressure and sudden com-
pression of the enlarged spleen due to diaphragm contrac-
tion the most frequent factor that may cause spontaneous
splenic rupture [6], while Patel et al. [7] consider the ex-
panding of subcapsular hematoma the most important fac-
tor that causes splenic rupture in infectious mononucleosis.
As our patient started feeling severe pain while she was
playing volleyball, the most likely cause of the splenic rup-
ture is sudden compression of the enlarged spleen. Splenic
rupture, especially when a patient is hemodynamically
unstable, should be treated by splenectomy, while some
authors recommend transcatheter arterial embolization
[1, 8]. We have treated our patient by splenectomy after
a surgical consultation, in order to prevent sudden death.
Repair was considered, but it was not possible to perform,
due to spleen enlargement and high risk of bleeding. The
patient was vaccinated against Pneumococcus, Meningococ-
cus, and Haemophilus influenzae, as vaccination against
these pathogens should be conducted after splenectomy
[1]. Survival rate for patients who undergo splenectomy is
high and is close to 100%. Therefore, the survival benefit
from splenectomy outweighs post-splenectomy risks, since
mortality rate in vaccinated patients is very low [9]. While
this case concludes with the etiology of splenic rupture
remaining unclear in regard to infectious mononucleosis,
this report has important implications for clinicians of
emergency, intensive care, general surgery, hematology,
as well as the infectious disease medicine. The spleen is
most vulnerable to rupture in the second and third week
after the onset of infectious mononucleosis [4]. This report
illustrates that splenic rupture may develop six weeks af-
ter the onset of infectious mononucleosis, which has been
rarely described in medical literature to date. Also, the
report shows that we need better monitoring of patients
with infectious mononucleosis and, according to that, at-
tending physicians may have to improve surveillance and
treatment plans. It is necessary to warn patients to wait
before undertaking sports activities for a long time after
treating infectious mononucleosis, considering that the
risk of spleen rupture obviously exists a couple of week
after treating the disease. Patients should wait to start with
sport activities at least two months if the size of the spleen
is within normal range.
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CnoHTaHa pynTypa cnesuHe nocae MHGEKTMBHE MOHOHYKNeo3e
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CAXETAK

YBoa CnoHTaHa pynTypa cie3unHe je peTka anum noteHumjanHo
daTanHa komnavKaumja MHGeKTMBHE MOHOHYKneo3e (MM). Ja-
BJba ce camo y 0,1-0,5% cnyuajeBa oBe 6onectu.

Linrs oBor papa je 61o fa npuKkaxke 60necHuLYy ca CNOHTaHOM
pynTypom cnesuHe nocne VM.

Mpwukas 6onecHnka bonecHuua ctapa 22 roguHe ocehana ce
Jo6po Mecell AaHa nocse nevera IM 1 noyena je fa TpeHnpa
of60jky. [IBe Heperbe nocine noyeTka TPEHNpPama, y TOKy Tpe-
HVHra oceTuna je jake 6onose y Tpbyxy. [lnjarHo3a CrioHTaHe
pynType cnesuHe notepheHa je KOMMjyTepr30BaHOM TOMOTpa-

dujom. YpaheHa je cnneHekTommja, a MOCTONEPaATUBHM TOK je
6110 MOBOJbAH U OHa Ce onopasuia 6e3 TpaHcdysuja.
3akJbyuak [paBoBpeMeHa AvjarHo3a v NocTaB/bakbe UHAVKa-
Lmje 3a onepaTMBHUM JIeYeHEeM Of, MPECYAHOT CY 3Hayaja 3a
uzneuerbe. Ca CNOPTCKUM aKTUBHOCTMMA CE MOXE OTMOYETY
[Ba MeceLia nocsie neyetba VIM yKonvko je BennumnHa cnesnHe
HopMarsHa.

Krbque peun: VIHd)eKTMBHa MOHOHYKJ1€03a, KOMI'IJ'IVIKaLl,VIjE;

CMOHTaHa pynTypa; pynTypa cie3nHe; eTmonoruja, Xmpypruja;
cnneHeKkTomuja
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SUMMARY

Ultrasound is becoming increasingly available and incorporated into emergency medicine. Focused
echocardiographic evaluation in resuscitation (FEER) is a training program available to emergency doc-
tors in order to ensure adequate application of echocardiography in the cardiac arrest setting. The FEER
protocol provides an algorithm, whereby a “quick view” can be provided in 10 seconds during minimal
interruptions in chest compressions. Performing ultrasound in the cardiac arrest setting is challenging for
emergency doctors. The International Liaison Committee on Resuscitation recommend the ‘quick look’
echocardiography view can be obtained during the 10-second pulse check, minimizing the disruption

to cardiopulmonary resuscitation.

Keywords: cardiopulmonary resuscitation; critical care; advanced cardiac life support; ultrasound

INTRODUCTION

Over the last several decades, a rapidly grow-
ing trend of the application of ultrasonography
(USQG) in out-of-hospital settings has become
evident [1]. Along with the technological devel-
opment, ultrasound (US) apparatuses have been
improved, while the trend of minimization leads
to the creation of small, manually transportable
equipment of good resolution and accessible
prices [2]. Easy to employ, it finds application
at various locations where cardiac arrest (CA)
might occur (in patients’ homes, outside, at
working places, etc.) as well as in the ambulance
vehicle, under different conditions of external
circumstances (light, temperature).

USG utilization in emergency medicine
(EM) is presented through the focused car-
diac ultrasound where the EM physician who
is not an imaging specialist but has undergone
a corresponding education within the field of
echocardiography (echo) performs a focused
USG examination. The advantages of prehospi-
tal application of a portable US apparatus are in
its non-invasive method, in the fact that it can
be done in a short amount of time beside the
patient’s bed, and in the possibility of multiple
repetitions, while sensitivity in the detection
of free liquid is equal to the computed tomog-
raphy examination [3]. Insufficiencies are that
US findings depend on the physician’s educa-
tion; specific injuries cannot be identified, the
visualization of retroperitoneal injuries is low,
and obesity and subcutaneous emphysema can

substantially interfere with the examination.
Although tempting for EM physicians, the US
apparatus has its limitations, such as technical
possibilities (small monitor, lower resolution),
length of the examination, and the patient’s
condition and the possibility of positioning
the patient into a certain position.

After adequate anamnesis/heteroanam-
nesis and a complete physical examination,
USG represents the unavoidable differential-
diagnostic method in the early detection of
emergency conditions at the prehospital level
[4]. A detailed description of US findings is not
expected from the EM physician, but only a
statement whether a certain clinical pathology
is present or not.

US DURING CARDIOPULMONARY
RESUSCITATION

A novelty within the field of US diagnostics
during the application of the Advanced Life
Support is that an educated EMS physician
can use portable (handheld) devices with
transthoracic echocardiogram [5]. According to
the current guidelines by the American Heart
Association and the European Resuscitation
Council, and on the basis of the consensus of
the International Liaison Committee on Resus-
citation (ILCOR), a possible role of USG during
CPR is recognized (Figure 1) [6, 7, 8].
Ultrasound assessment is addressed above
to identify and treat reversible (hypovolemia,
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Figure 1. Ultrasonography during Advanced Life Support

cardiac tamponade, tension pneumothorax, pulmonary
thromboembolism, aortic dissection, ischemia-region
wall motion abnormality) causes of CA and to identify
low cardiac output states (‘pseudo-PEA)). Several studies
have investigated the application of USG during CPR with
the aim of detection of reversible causes [9, 10].

Focused Echo Evaluation in Resuscitation involves
the application of emergency procedures in 10 steps with
CPR measures applied at the same time (Table 1) [11].
It is recommended to perform USG examination during
the pause in chest compressions of about 10 seconds, for
carotid pulse check-up. Indications for immediate echo-
sonography are presented in Table 2.

‘ DOI: https://doi.org/10.2298/SARH170308179A

The Echo-Guided Life Support algorithm contains the
“Airway-Breathing-Circulation” sequence of five questions
[12]: 1) Is it a pneumothorax? 2) Is there cardiac tampon-
ade? 3) Is the patient hypovolemic? 4) If poor function of
the left ventricle is noted, is this the main cause of shock?
5) Are there signs of right ventricle failure?

USG as a diagnostic method can also answer the follow-
ing questions: Is the tracheal tube correctly positioned? Are
there signs of return of spontaneous circulation (ROSC)?
Is there cardiac rhythmic motion in pulseless electrical
activity (PEA)?
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Table 1. Focused Echo Evaluation in Resuscitation [11]

Phases Steps

High quality CPR, preparation and
information of prehospital team
members

1. Begin CPR (5 sets of 30 chest compressions: 2 artificial ventilations)

2. Inform other team members: “Preparing the echo”

3. Prepare and test the US apparatus

4. Adapt to the situation (assume the best position in relation to the patient and other team members)

Application of US

check the carotid pulse

5. Inform team members that US examination will be performed no longer than 10 seconds in the
periods of minimal interruptions of chest compressions planned so that another team member can

6. Give the command: “Stop the compressions”

7. Place the US probe above the patient’s subxiphoid region during the last (30th) chest compression
8. Perform US examination of the subcoastal region as soon as possible; if the echogram is not done
after 3 seconds, attempt US examination of the parasternal zone during the next 5 seconds

Continue CPR

9. After 9 seconds give the command: “Continue with CPR”

Interpretation of findings and

10. Communicate with team members (inform them about US findings) and apply appropriate
planned emergency interventions | emergency therapeutic intervention (pericardiocentesis, thoracocentesis, thrombolytic drugs, etc.)

CPR - cardiopulmonary resuscitation; US — ultrasound

Table 2. Indications for immediate echosonography [11]

Before reanimation Unconscious person

Acute myocardial infarction

Acute severe dyspnea
Syncope in a young person

latrogenic complications

Atypical chest pain: suspected aortic dissection, suspected aneurysm Penetrating trauma, blunt trauma
Hypotension, shock of unknown cause

Venous thrombosis of thoracic or abdominal aorta

During CPR PEA
Suspected cardiac tamponade
Early detection of ROSC

Performing CPR
Efficient chest compression

Bradycardia - asystole, pacemaker - ECG

Post-resuscitation care

Hypotension, adaptation to vasopressors

PEA - pulseless electrical activity; ROSC - return of spontaneous circulation CPR - cardiopulmonary resuscitation

TENSION PNEUMOTHORAX

Dramatic clinical condition can be exclusively caused by
a mistake during the mechanical ventilation enabling the
breach of the fresh air into the pleural space. Thoracic
needle decompression is lifesaving in tension pneumo-
thorax (TP). In the TP diagnostics, USG was used for the
first time in 1987 in a study by Wernecke et al. [13]. Since
then, a great number of investigations have proved a high
sensitivity and specificity of USG in the diagnostics of
TP, which have overcome the classical radiography of the
thorax and are close in sensibility and specificity to mul-
tidetector computed tomography [14]. Owing to the tech-
nological progress, US diagnostics has gained its position
in the TP diagnostics in emergent conditions when reach-
ing diagnosis is of vital significance. Therefore, Focused
Assessment with Sonography in Trauma (FAST) protocol
has been supplemented with a chest examination (lungs),
so that now E-FAST (Extended-FAST) protocol is used,
which also contains a standardized lung examination [15].

On examination, the patient lies on the back, while
the physician is mostly positioned on his/her right side.
Initially, the insertion site of the catheter is located in the
second intercostal space on the mid-clavicular line in
the sagittal plane (with positioning indicator situated via
cranium) [16, 17]. At the beginning of the examination,
anatomic structures should be identified so that two ribs
and the belonging intercostal space are within the visual
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field. The ribs can be visualized as glowing hyperechogenic
reflective areas with posterior acoustic shadow, while in
the intercostal area a hyperechogenic line can be seen that
corresponds to the pleural leaves (“the bat sign”

By the normal US finding, the most significant sign is the
sliding of the visceral towards the parietal pleura (“pleural
sliding;” “lung sliding sign”) during respiratory movements
[18]. The M-mode cursor is positioned over the hyperecho-
genic pleural line, while two different pictures appear on the
screen. Immobile parts of the chest wall above the pleural
line form a picture of horizontal lines (“waves”), while pleu-
ral leaves create a granular form (“sand”) below the pleural
line that gives a characteristic “seashore sign” [18].

During the examination in B-mode, in a normal finding
we can notice B-lines or “comet-tail artifacts (sign)” [19],
which is the consequence of reverberation artifacts that
present as vertical hyperechogenic lines extending from
the pleural line to the pleural parenchyma.

The US signs of pneumothorax are described by Zhang
et al. [20]: the absence of the “lung sliding sign” in TP is
the consequence of air presence among the leaves of the
parietal and visceral pleura; the air separates pleural leaves,
thus enabling the visceralization of the visceral pleura and
leads to the absence of pleural sliding in B-mode. By us-
ing M-mode, the absence of pleural sliding is presented
as a uniform picture of horizontal lines above and below
the pleural line (“barcode sign” or “stratosphere sign”).
The existence of this phenomenon presents the picture
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of TP in this space. The absence of B-lines (“comet-tail
sign”) in TP is the result of air accumulation in the pleural
space, which disturbs the propagation of ultrasound waves
and eliminates the gradients of acoustic impedance. The
negative predictive value of B-lines is high and amounts
to 98-100%, so that the visualization of only one B-line
excludes the TP diagnosis.

A-lines are present in patients with TP, while, due to the
absence of B-lines, they are clearly seen. “Lung-point sign”
represents the TP border, which develops on the periphery
and defines the real size of TP. In this sign, in M-mode, the
“seashore sign” and the “stratosphere sign” are exchanged
over time. This sign has a sensitivity of 79% and a speci-
ticity of 100%.

CARDIACTAMPONADE

Clinical syndrome is a life-threatening condition caused
by the increased pericardial pressure developed due to the
accumulation of the fluid into the pericardial space [21].
With each cardiac contraction, this condition deteriorates
resulting in PEA. US heart examination is the diagnostic
method of choice in the diagnostics of cardiac tampon-
ade, which should be done without delay. The most fre-
quent finding is the feature of pericardial discharge, i.e.
the separation of pericardial leaves during the entire cycle
[21]. There are several echo signs of TP danger, so that
the 2D mode can accordingly register the increase of the
right ventricle (RV) in expirium and collapse of the right
atrium (RA) in inspirium (Figure 2), RA collapse in systole
in the duration longer than 1/3 of the systole duration of
over 1/3, paradoxical movements of the interventricular
septum, and RV collapse in diastole. FAST examination
includes the subxiphoid window and/or parasternal “long
axis” approach [22]. In penetration wounds, bedside US
has 100% sensitivity and 97% specificity in detecting peri-
cardial effusion and the need for emergent pericardiocen-
tesis [23]. The level of suspected cardiac tamponade must
be increased to “present until proven differently” when
the injury is rectangular (so-called cardiac box), so that it
forms horizontal lines along the clavicle over the nipples
to the rib edges, and a lower horizontal line that joins the
vertical lines at the site of connection with rib edges. Echo-
cardiographically, separation of epicardial layers around
the heart can be discovered when the quantity of fluid
around the heart is over 15-35 ml. The speed of fluid ac-
cumulation defines the clinical course. Therapeutic care
assumes emergent pericardiocentesis performed under US
guidance at the site where “the deepest pocket” of fluid is
perceived. Resuscitation with needle pericardiocentesis
can be of help in carefully selected patients.

PULMONARY THROMBOEMBOLISM

Pulmonary thromboembolism (PE) is one of frequent im-
mediate causes of CA in prehospital conditions [24, 25].
Therefore, it seems a logical and appealing test for many

Andeli¢ S. et al.

Figure 2. Cardiac tamponade by Dr. lvan Stankovi¢, Zemun Clinical
Hospital Centre, Department of Internal Medicine, Belgrade, Serbia

Figure 3. Thrombus in the pulmonary artery right branch - supraster-
nal cross-section (source: Putnikovi¢ B. Echocardiography in pulmo-
nary thromboembolism; Medical Days of Sokobanja 2013, Sokobanja,
Serbia, October 4-6, 2013)

patients with acute chest pain and/or heavy breathing
where PE is one of potential disorders. US examination
in patients with suspected PE offers numerous data on
the morphology and function of RV, RA, pulmonary ar-
tery visualization, and indirect assessment of pulmonary
hypertension. In addition, we may exclude with certainty
other hemodynamically unstable diseases that can imi-
tate PE, such as extensive myocardial infarction, cardiac
tamponade, or aortic dissection. Echocardiographically,
signs of acute overload of RV by pressure (dilatation and
hypokinesis of RV, tricuspid regurgitation, increased sys-
tolic pressure in RV < 60 mmHg, dilated non-collapsible
right hollow vein) that indirectly indicate PE (Figure 3).

The most direct sign of PE is a direct visualization of
thrombosis in the pulmonary artery. In PE, it has a sensi-
tivity of 80% and a specificity of 97%, and it is increased
with RV dysfunction. Ribeiro et al. [26] concluded that
RV dysfunction confirms the diagnosis of PE and that it
is associated with mortality.
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There are several echo signs of PE.

RV dilatation — due to pulmonary hypertension caused
by PE, increased pressure in the right heart, and increased
relative separation of RV that is normally about 2/3 the
cross-section of the LV (left ventricle). These changes are
best detected in the apical projection of four cavities [27,
28]. RV dilatation in the apical projection is considered the
increased relation of the RV end-diastolic dimension in
comparison with LV larger than 1 mm. In the assessment of
RV dilatation, the long parasternal axis is also of great use,
in which the infundibular portion can be best visualized.
According to different authors, RC dilatation is considered
the end-diastolic dimension of the RV larger than 27, i.e.
30 mm. If the RV is not evidently larger than the LV, PE
can be excluded as the cause of CA with high probability.

Right ventricular hypokinesis - McConnell’s sign (Fig-
ure 4) (RV dilatation with decreased size of the LV (ratio
RV/LV > 0.7); in addition, the association between hypo-
kinesis of the RV free wall and preserved top contractility
(McConnell sign). Specificity of this sign in the diagnostics
of PE is about 94%, while sensitivity is about 20% [29].

Flattening of interventricular septum [30] - remodeling
of the RV due to overburden by pressure during PE; echo-
cardiographically, it is viewed by its dilatation, regional
disorder of free wall kinetics, as well as by the pathological
mobility of the interventricular septum. Having in mind
that the compensatory mechanism of dilatation is limited,
acute pressure increase in the RV can additionally result in
the interventricular septal shift from the right toward the
left that can be seen during systole and diastole. By flatten-
ing of the interventricular septum, LV acquires the letter D
shape. Such change is best perceived in the short paraster-
nal projection, but can be also visualized in M-mode in the
long parasternal projection or double-dimensionally in the
abovementioned short parasternal and apical projection of
four cardiac chambers. The interventricular septum shift,
particularly if it occurs during diastole, can compromise
the LV diastolic filling and cause the patient’s additional
hemodynamic deterioration. Therefore, US detection of
interventricular septal shift is of high importance in the
decision to administer fluid therapy with the aim to pre-
vent additional LV dilatation and obstruction of inflow
into the right heart.

Tricuspid regurgitation (TR) - maximal speed of TR is
the most useful method for the stratification of patients
according to the level of systolic pressure in the RV, i.e.
pulmonary artery. In support of PE speaks the speed of
TR outflow that is between 2.8-3.8 cm/s, as well as the

Table 3. Echocardiographic signs of hypovolemia [10]

Figure 4. Right ventricle dilatation and hypokinesis - McConnell’s sign,
by Dr. lvan Stankovi¢, Zemun Clinical Hospital Centre, Department of
Internal Medicine, Belgrade, Serbia

pressure gradient which is not over 60 mmHg. The speeds
above the stated ones indicate primary PE or hypertension
of some other etiology.

The 60/60 sign - dicrotic notch in the profile of the RV
[acceleration time (AcT)] outflow tract. It represents the
AcT in the RV outflow tract < 60 ms in the presence of
systolic gradient TR < 60 mmHg gradient [30].

Other indirect morphological characteristic of the
RV burdened by pressure include the following: dilated
(> 20 mm) inferior vena cava (IVC), non-collapsible in
inspirium and dilated RA (IVC 2 2 cm and IVC collapse
< 40% is a significant sign of elevated RA pressure).

HYPOVOLEMIA

Inadequate volume of the circulating blood is the most
frequent cause of PEA form of CA [6]. A hypovolemic
patient has insufficient filling (<1 cm) or dynamic IVC.
In patients with spontaneous breathing, the size of IVC
is increased with each inspirium, while in patients with
CA, the opposite occurs if applying artificial ventilation.
In patients on mechanical ventilation, the increase of IVC
size > 18% is in harmony with preload dependence. Each
change in size is an indication for a rapid application of
fluid during CPR. Echo finding (Table 3, Figure 5) includes
a significantly reduced end-diastolic chamber size and
“kissing” ventricular walls during systole [10]. If hypovo-

Parameter Static/dynamic | Finding suggestive of hypovolemia Pitfalls

LV cavity size and function | Dynamic Smfall, hy_perklnetlc with end-systolic cavity Inotroplc gupport, severe valvular
obliteration regurgitation, left ventricular hypertrophy

LV end-diastolic area Static 5.5 cm?/m? of BSA As above

IVC size and inspiratory Dynamic > 10 mm collapse on inspiration Spontaneously breathing patients in sinus

collapse rhythm only

IVC size and expiratory . - Intubated and mechanically ventilated, in

- Dynamic Variable )
airway collapse sinus rhythm only

BSA - body surface area; IVC — inferior vena cava; LV - left ventricle
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Figure 5. Echocardiographic signs of hypovolemia, by Dr. lvan
Stankovi¢, Zemun Clinical Hospital Centre, Department of Internal
Medicine, Belgrade, Serbia

lemia is indicated, possible causes should be searched for
using abdominal US examination by implementing the
FAST protocol and aortal check-up (aneurysm or rupture
of abdominal aorta). Echo finding can confirm the pres-
ence of internal bleeding.

POSITION OF THE ENDOTRACHEAL TUBUS

If the endotracheal tube is in its correct position during
US examination, only one air-filled structure is visible on
the neck [31]. The “double tract” sign indicates esophageal
intubation. US in CA can be a diagnostic method, a prog-
nostic method (ROSC/non-ROSC), and an ethical method
(making decision on emergency transport or cessation of
CPR in the field). However, the decision on the cessation of
resuscitation efforts cannot be passed on US findings alone.

If the patient is in ventricular fibrillation or pulseless
ventricular tachycardia, US finding is of limited value. In

REFERENCES

1. Moore CL, Copel JA. Point-of-care ultrasonography. N Engl J Med.
2011; 364(8):749-57.

2. Putnikovi¢ B, Stankovic |, Mili¢evi¢ P, Marjanovi¢ M, Neskovic¢
AN. Hand-held echo is not so handy in everyone’s hands:
misdiagnosing congenital septal defects in patients with heart
murmurs. Srp Arh Celok Lek. 2015; 143(5-6):322-5.

3. Lichtenstein DA, Menu Y. A bedside ultrasound sign ruling out
pneumothorax in the critically iii: lung sliding. Chest. 1995;
108(5):1345-45.

4. Stankovic |, Marcun R, Janicijevic A, Farkas J, Kadivec S, llic|, et
al. Echocardiographic predictors of outcome in patients with
chronic obstructive pulmonary disease. J Clin Ultrasound. 2017;
45(4):211-21.

5. Testa A, Cibinel GA, Portale G, Forte P, Giannuzzi R, Pignataro G, et
al. The proposal of an integrated ultrasonographic approach into
the ALS algorithm for cardiac arrest: the PEA protocol. Eur Review
Med Pharmacol Sci. 2010; 14(2):77-88.

6.  Pavlovi¢ A, Trpkovic¢ S, Andeli¢ S, Marinkovi¢ O. Kardiopulmonalna
reanimacija - nove preporuke 2015-2020. NC urgent medic HALO
194.2015; 21(3):181-98.

Andeli¢ S. et al.

patients in PEA or asystole, US has significantly higher
diagnostic significance. According to the new CPR al-
gorithms (2015), if the initial rhythm of CA is PEA, the
application of portable US can enable the differentiation
between true PEA from pseudo-PEA [32]. In addition to
the aforementioned, US findings can indicate reduced LV
ejection fraction, free fluid in the peritoneal cavity, the
size of abdominal aortic aneurysm, the presence of deep
vein thrombosis, etc.

In an interesting letter to the editor, its authors have
presented the analysis to evaluate the possibility of check-
ing the efficacy of heart compressions using US and of
guiding the hands’ position in order to improve cardiac
contractility. Preliminary observations indicate that chang-
ing the position of hands guided by USG could improve
the quality of chest compressions and important hospital
information could be obtained without stopping CPR [33].

CONCLUSION

Ultrasound during CPR should be performed during the
rhythm check, preferably the first rhythm check and each
subsequent check, which is recommended to be no longer
than 10 seconds, to prevent a fall in coronary perfusion
pressure. It is therefore advisable to get the ultrasound ma-
chine to the patient’s bedside as early as possible. The time
required to position the machine, to turn it on, to ensure
that the correct probe is attached and in position, and that
screen settings are optimized, can be significant. Hence,
the second action in the Extracorporeal Life Support algo-
rithm - ‘attach defibrillator/monitor’ - should be replaced
with ‘attach defibrillator/monitor and fetch ultrasound’ A
priority during CPR is to minimize interruptions in CPR,
which is associated with a drop in coronary blood flow
and outcome - ‘plan before interrupt compressions. This
would include planning to perform USG during the pulse
check, i.e. positioning the probe on the patient and ready-
ing the US machine.

7. Andeli¢ S. Najvaznije promene u preporukama za vanbolni¢ku
kardiopulmonalnu reanimaciju odraslih. ABC ¢asopis urgentne
medicine. 2014; 14(1):7-14.

8.  Trpkovi¢S, Pavlovi¢ A, Andeli¢ S, Sekuli¢ A. Nove preporuke za
kardiopulmonalnu reanimaciju u posebnim stanjima. NC urgent
medic HALO 194. 2015; 21(3):199-211.

9.  Bernardin G, Mazerolles M. Les critéres hémodynamiques
statiques prédictifs de I’ efficacitéd’ un remplissage vasculaire.
Réanimation. 2004; 13:288-98.

10.  Zafiropoulos A, Asrress K, Redwood S, Gillon S, Walker D. Critical
care echo rounds: echo in cardiac arrest. Echo Res Pract. 2014;
1(2):D15-21.

11.  Breitkreutz R, Walcher F, Seeger FH. Focused echocardiographic
evaluation in resuscitation management: concept of an advanced
life support-conformed algorithm. Crit Care Med. 2007; 35(5
Suppl):S150-61.

12.  Lancto’t JF, Valois M, Beaulieu Y. EGLS: Echo-guided life support.
Crit Ultrasound J. 2011; 3:123-9.

13.  Wernecke K, Galanski M, Peters PE, Hansen J. Pneumothorax:
Evaluation by ultrasound-preliminary results. J Thorac Imaging.
1987; 2(2):76-8.

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):323-329



Ap|

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

plication of ultrasound diagnostics in cardiopulmonary resuscitation

Misovi¢ M, Kosanovi¢ T. Ultrasound in diagnostics of
pneumothorax. MD-Medical Data. 2015; 7(4):311-4.

Kirkpatrick AW, Sirois M, Laupland KB, Liu D, Rowan K, Ball CG, et
al. Hand-held thoracic sonography for detecting post-traumatic
pneumothoraces: the extended focused assessment with
sonography for trauma (EFAST). J Trauma. 2004; 57(2):288-95.
Coats TJ, Wilson AW, Xeropotamous N. Pre-hospital management
of patients with severe thoracic injury. Injury. 1995; 26(9):581-5.
Ball CG, Kirkpatrick AW, Laupland KB, Fox DL, Litvinchuk S, Dyer
DM, et al. Factors related to the failure of radiographic recognition
of occult posttraumatic pneumothoraces. Am J Surg. 2005;
189(5):541-6.

Cunningham J, Kirkpatrick AW, Nicolaou S, Liu D, Hamilton DR,
Lawless B, et al. Enhanced recognition of “lung sliding” with power
Doppler imaging in the diagnosis of pneumothorax. J Trauma.
2002; 52(4):769-71.

Lichtenstein D, Meziere G, Biderman P, Gepner A. The “comet-tail
artifact”: an ultrasound sign ruling out pneumothorax. Intensive
Care Med. 1999; 25(4):383-8.

Zhang M, Liu ZH, Yang JX, Gan JX, Xu SW, You XD, et al. Rapid
detection of pneumothorax by ultrasonography in patients with
multiple trauma. Crit Care. 2006; 10(4):R112.

Sakac D, Kovacevic¢ DV, Koracevi¢ G. Pericarditis and cardiac
tamponade: urgent condition not only in cardiology. Med Pregl.
2011; 64(3-4):194-7.

Tsang TS, Enriquez-Sarano M, Freeman WK, Barnes ME,

Sinak LJ, Gersh BJ, et al. Consecutive 1127 therapeutic
echocardiographically guided pericardiocenteses: clinical profile,
practice patterns, and outcomes spanning 21 years. Mayo Clin
Proc. 2002; 77(5):429-36.

Ghafouri HB, Zare M, Bazrafshan A, Modirian E, Farahmand S,
Abazarian N. Diagnostic accuracy of emergency performed
focused assessment with sonography for trauma (FAST) in blunt
abdominal trauma. Electron Physician. 2016; 8(9):2950-3.

24.  TamburkovskiV, Andjelic S. Wells' score for early prehospital
screening of pulmonary embolism. Signa vitae. 2016; 12(1):131-3.

25.  Andjelic S, Panic G, Sijacki A. Emergency response time after out-
of-hospital cardiac arrest. Eur J Intern Med. 2011; 22(4):386-93.

26. Ribeiro A, Lindmarker P, Juhlin-Dannfelt A, Johnsson H, Jorfeldt
L. Echocardiography Doppler in pulmonary embolism: right
ventricular dysfunction as a predictor of mortality rate. Am Heart
J.1997; 134(3):479-87.

27.  Torbicki A. Echocardiographic diagnosis of pulmonary embolism:
a rise and fall of McConnell sign? Eur J Echocardiogr. 2005;
6(1):2-3.

28. Heintzen MP, Strauer BE. Acute cor pulmonale associated with
pulmonary embolism. Internist. 1999; 40:710-21.

29. Unluer EE, Senturk GO, Karagoz A, Uyar Y, Bayata S. Red flag
in bedside echocardiography for acute pulmonary embolism:
Remembering Mc Connell’s sign. Am J Emerg Med. 2013; 31:719-
21.

30. Movahed MR, Hepner A, Lizotte P, Milne N. Flattening of the
interventricular septum (D-shaped left ventricle) in addition to
high right ventricular tracer uptake and increased right ventricular
volume found on gated SPECT studies strongly correlates with
right ventricular overload. J Nucl Cardiol. 2005; 12(4):428-34.

31. Chou HC, Tseng WP, Wang CH, Ma MHM, Wang HP, Huang PC,
et al. Tracheal rapid ultrasound exam (T.R.U.E.) for confirming
endotracheal tube placement during emergency intubation.
Resuscitation. 2011; 82(10):1279-84.

32.  Soar J, Nolan JP, Béttiger BW, Perkins GD, Lott C, Carli P, et al.
European Resuscitation Council Guidelines for Resuscitation
2015. Section 3. Adult advanced life support. Resuscitation. 2015;
95:100-47.

33. Zanatta M, Benato P, Cianci V. Corrigendum to “Letter to the editor:
Ultrasound guided chest compressions during cardiopulmonary
resuscitation”. Resuscitation. 2015; 87:e13-4.

MpumeHa ynTpassyyHe AUjarHOCTUKE Y KapAUONYNIMOHANHOj peaHUuMaLumju

CnahaHa AHhenuh', AnekcaHpap Masnosuh? CnahaHa Tpnkosuh? AHa LUnjauki®, AnekcaHgpa JaHuhujesuh?, busbaHa

MyTHWKoBMA*
'paacky 3aBog 3a XUTHY MeAULIMHCKY nomoh, beorpag, Cpbuja;

2YHusep3auTeT y MpuwtnHu, MeguumHckn dakyntet, Kocoscka Mutposuua, Cpbuja;
YHueep3uTeT y beorpagy, MeguumHcku dpakyntet, Knuanukn ueHtap Cpbuje, KnuHuka 3a ypreHTHy xupyprujy, beorpag, Cpbuja;
*YHuBep3uTeT y beorpany, MeauumnHckn dakyntet, KnuHnuko-60iH1YKM LieHTap 3emyH, Oferberbe nHTepHe MeauumHe, beorpag, Cpbuja

CAMETAK

YnTpasBykK ce CBe BlLLE KOPUCTN Y yPreHTHOj MeanLmHun. Oo-
KycvpaHa exokapauorpadcka npoueHa y peaHumanmju (OEMP)
nporpam je obyke Hamer€eH fleKapuma XuTHe nomohu Koju
Xxerne fja ce ocrocobe 3a NpumeHy exokapauorpadwje Ha no-
Kauuju cpyaHor 3actoja. OEMNP npoTokon cagpu anroputam
y Kojem ce ,6p3m nornes” moxe obesbeanTun y poky og 10 ce-
KYHAW, TOKOM MUHVMANTHUX NPeKnaa y rpyAHUM Komnpecujama.
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MprmeHa ynTpa3ByKa y CpYaHOM 3acTojy NpeAcTaB/ba BENUKM
13a30B 3a JIeKape XMTHe MeauLHcKe nomohu. MehyHapogHm
KOMUTET 3a peaHnMaLujy npenopyuyje exokapauorpadujy no
npuHUMny ,6p3or norneaa” Koju ce MoXe ypaauTi TOKOM fie-
ceToceKyHAHe NpoBepe nysica y3 MUHYMAHO OMeTakbe Kapau-
OrnyfIMOHaJIHe peaHuMaLuje.

KrbyuHe peun: KapguonynmoHanHa peaHMMaLmja; UHTEH3MBHA
Hera; OETP npotokon; ynTpa3Byk
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SUMMARY

Beta-blockers showed better results in lowering elevated blood pressure in the younger age group of
patients with higher renin plasma levels. Actual recommendations from the European Society of Cardiol-
ogy for treatment of arterial hypertension from 2013 insist that heart rate should always be measured
along with blood pressure. These recommendations point out the significance of resting heart rate as
an independent predictor of cardiovascular morbidity and mortality in patients with arterial hyperten-
sion. Beta-blockers have a compelling indication for treatment of arterial hypertension in patients with
coexistence of coronary artery disease, especially post myocardial infarction, as well as in patients with
systolic heart failure. Bisoprolol, a highly selective beta-blocker with a long half-life and a prolonged
antihypertensive effect, has shown consistent blood pressure control over a period of 24 hours.

It has been demonstrated in placebo-controlled studies that administration of thiazide diuretics, in ad-
dition to lowering blood pressure levels, had also been associated with a reduction of cardiovascular
morbidity and mortality rates. It is evident that effectiveness of thiazide diuretics is dose-dependent;
however, undesirable effects of drugs are also dose-dependent. Depending on the dose, they aggravate
glucose intolerance, increase lipid levels, cause hypokalemia, hyponatremia, and hypomagnesemia,
and increase levels of uric acid. Administration of very low doses of a thiazide diuretic is acceptable in
combination with other antihypertensive drugs, because it potentiates the action of other drugs without
causing undesirable metabolic effects. The effectiveness and safety of the combination of bisoprolol (in
various doses) and a thiazide diuretic in a small dose has been proven in clinical trials.

Keywords: hypertension, drug therapy; antihypertensive agents; administration and dosage; beta-
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INTRODUCTION

The main treatment goal in patients with ar-
terial hypertension is the normalization of
blood pressure levels, prevention, stopping,
or regression of the target organ damage, with
the ultimate goal to decrease cardiovascular
morbidity and mortality rate. Under normal-
ization of blood pressure levels we consider a
decrease to less than 140/90 mmHg, and to less
than 140/85 mmHg in patients with diabetes
mellitus. However, this goal is very difficult to
achieve for most patients. According to results
from Blood Pressure Control Rate and Cardio-
vascular Risk Profile study, in which 7,860 pa-
tients from Central and Eastern Europe treated
for arterial hypertension were included, satis-
factory control of blood pressure was achieved
in only 27.1%. According to that study, target
blood pressure levels were reached in 23.3%
of patients in Serbia [1]. Possible reasons for
treatment failure are physicians’ inertia on the
one hand, and patients’ low awareness of the
problem severity and significance of adherence
to advised treatment on the other. Therapeutic
inertia is reflected in satisfaction with achieved
reduction without normalization of blood pres-
sure values, and in insisting on monotherapy.

Administration of more than one antihyper-
tensive agent is advised in international guide-
lines, for patients with systolic blood pressure
that is 20 mmHg higher, and diastolic one that
is 10 mmHg higher than border levels, as well as
in patients with high level risk due to associated
risk factors and subclinical damage to target or-
gans, diabetes mellitus, associated cardiovascu-
lar or kidney disease. The best evidence in favor
of benefits of combined therapy are the results
of a meta-analysis in which 42 studies (10,968
patients) were included, and which showed that
a combination of two antihypertensive agents
lowered arterial blood pressure five times bet-
ter than the maximal dose of a single drug [2].
It is possible to achieve the desired effective-
ness by combining medicaments with different
mechanisms of action due to their synergistic
action. Fixed combinations of diuretics and re-
nin-angiotensin—-aldosterone system inhibitors
or beta-blockers are useful, as they ensure nu-
merous benefits, starting with better blood pres-
sure control, a simplified dosage regime, and
improvement of compliance with reduction of
dose-dependent undesirable effects.

The objective of this paper is to summarize
advantages of administering a fixed combination
of bisoprolol and a low-dose thiazide diuretic.
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BETA-BLOCKERS IN THERAPY OF ARTERIAL
HYPERTENSION

A 10-year follow-up of 3,195 healthy persons with an av-
erage age of 48.5 years in the Framingham Heart Study
has shown that overweight younger men, especially if
they continue to further gain weight, predominantly de-
velop diastolic arterial hypertension [3]. Isolated systolic
hypertension in older patients was found more often in
women, and usually occurred in persons with history of
normal or high-normal blood pressure. It has been found
that heart rate, as well as minute volume, and peripheral
vascular resistance as well, were increased in proportion
with body mass index and waist circumference [4]. Sym-
pathetic neural activity in skeletal muscles, the index of
sympathetic nervous system activation, increases in pro-
portion with waist circumference and abdominal fat tis-
sue mass [5]. Abdominal adipocytes cause sympathetic
nervous system activation trough leptin production. An
increased sympathetic tone leads to an increase in renin
and angiotensin II production, which in turn additionally
activate sympathetic nervous system through feedback.
Abdominal adipocytes stimulate an increase in interleukin
6 and tumor necrosis factor alpha trough adipokines, and
cause the development of increased insulin resistance. An
increase in insulin level occurs with additional feedback
activation of sympathetic nervous system. In this manner,
central obesity and an increased leptin production increase
catecholamines plasma levels with unfavorable effects on
the heart and the blood vessels.

The increased sympathetic nervous system activation
leads to an increase in heart rate and an increased strength
of the myocardial contraction, and causes an increase
in ventricular stroke volume and an increase in minute
volume (minute volume is equal to the product of heart
rate and stroke volume). The elevated adipokines) inter-
leukin-6, and tumor necrosis factor alpha levels intensify
oxidative stress and cause the development of endothelial
dysfunction and inflammation [6]. The disorder of en-
dothelial function is the underlying cause of inadequate
vasodilatation of the arterioles in response to metabolic
stimuli and an increased peripheral vascular resistance.
In addition to the functional component, an anatomical
substrate of an increased peripheral vascular resistance
develops. Hypertrophy of small artery and arteriole me-
dia develops at the expense of lumen reduction; this is an
anatomical change, which is the underlying cause of the
development and progression of diastolic arterial hyperten-
sion and is referred to as eutrophic remodeling of small
resistant arteries. The activation of the sympathetic ner-
vous system causes the development and the progression of
arterial hypertension trough an increment of minute vol-
ume and peripheral vascular resistance. It has been dem-
onstrated that in the treatment of arterial hypertension,
beta-blockers showed better results in lowering elevated
blood pressure in the younger-age group of patients with
higher renin plasma levels [7]. Older patients with lower
renin levels show a better therapeutic response to calcium
antagonists [8]. It has been found that highly selective

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):330-337

beta-blocker bisoprolol, in a group of male patients, age
between 35 and 60 years, and with moderate hyperten-
sion, showed better results after four weeks of treatment,
compared to drugs from other groups of antihypertensive
agents [9]. In these patients, monotherapy with bisopro-
lol with a daily dose of 5 mg showed a better efficacy in
lowering both systolic and diastolic blood pressure com-
pared to treatment with losartan 50 mg, amlodipine 5 mg,
or hydrochlorothiazide 25 mg once a day. The strategy
for arterial hypertension treatment in earlier guidelines
was based on assessed sympathetic nervous system activ-
ity degree [10, 11, 12]. In younger patients with arterial
hypertension and increased sympathetic tone and higher
renin plasma levels, drugs with antiadrenergic effects were
recommended for initiation of hypertension treatment:
beta-blockers and angiotensin-converting-enzyme (ACE)
inhibitors, or angiotensin receptor blockers. Diuretics and
calcium antagonists (ABCD treatment strategy for arterial
hypertension) were recommended as the initial therapy for
elderly patients with lower rennin levels.

While comparing antihypertensive effects of bisoprolol
and atenolol in a single daily dose by using the method of
ambulatory blood pressure monitoring, bisoprolol showed
a better blood pressure control in 659 patients with mild to
moderate hypertension during the entire period of twenty-
four hours’ follow-up. A greater efficacy of bisoprolol was
exhibited especially in the last hours of the twenty-four-
hour interval, in the morning of the following day, before
the next scheduled dose of the drug [13]. For consistent
blood pressure control during the period of twenty-four
hours, it is necessary to use a medicament with longer
elimination half-life and higher minimal-to-maximal effect
ratio as a monotherapy. As opposed to atenolol, which has
an average elimination half-life of six to seven hours and
minimal-to-maximal effect ratio of 31%, the highly selec-
tive beta-blocker bisoprolol has an elimination half-life of
10-12 hours and minimal-to-maximal effect ratio of 78%.
Under the current US Food and Drug Administration cri-
teria for approval of a single daily dose drug for the treat-
ment of arterial hypertension, minimal-to-maximal effect
ratio over the period of 24 hours must be higher than 50%.
Blood pressure values in the early morning hours, prior
to taking the next dose for the following day, is of par-
ticular importance. At that time of the day, a pronounced
increase in the sympathetic nervous system activity and
an increased catecholamine level occur with awakening
and beginning of daily activities. At that time, a sudden
increase in heart rate and blood pressure is recorded, and
increased frequency of ischemic episodes, both symptom-
atic and asymptomatic ones, is also registered in patients
with coronary disease at that time. In the early morning
hours, after awakening, a higher frequency of sudden car-
diac death, as well as ischemic stroke, is recorded. Biso-
prolol, a beta-blocker with a long half-life and a prolonged
antihypertensive effect, and a consistent blood pressure
control over the period of twenty-four hours, has shown
a reduction of ischemic episodes in patients with coronary
artery disease in the early morning hours [14].
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HEART RATE AND CARDIOVASCULAR MORTALITY

In a study with 2,037 men with untreated arterial hyper-
tension, and a 36-year-long follow-up, it has been found
that elevated resting heart rate at baseline increased the
risk of mortality [15, 16]. It has been demonstrated that
elevated resting heart rate increased the risk of mortality
from coronary artery disease, the risk of cardiovascular
mortality, but also the risk of overall mortality. It has been
reported that resting heart rate higher than 84 beats per
minute at baseline had been associated with an increased
mortality, compared to lower heart rate levels. It has been
confirmed in a study with elderly patients with arterial
hypertension that elevated resting heart rate at baseline
increased the risk of mortality. This has been demonstrated
in both men and women [17]. Patients with arterial hy-
pertension and resting heart rate over 79 beats per minute
have a risk of mortality increased by 89%, in comparison
to patients with heart rate under 79 beats per minute. It
has been found, trough a follow-up of 5,713 asymptomatic
men over the period of 23 years, that elevated resting heart
rate at baseline increased the risk of sudden cardiac death
and the risk of mortality from myocardial infraction [18].

An analysis of risk factors has shown that in addition
to classic risk factors for atherosclerosis, resting heart rate
values in men had an independent significance as a pre-
dictor of mortality risk [19]. Heart rate higher than 80
beats per minute, along with classic risk factors — systolic
and diastolic blood pressure, diabetes, smoking and age
- indicate an increased risk of mortality. Actual recom-
mendations from the European Society of Cardiology for
treatment of arterial hypertension from 2013 insist that
heart rate should be always measured along with blood
pressure [20]. These recommendations point out the sig-
nificance of resting heart rate as an independent predictor
of cardiovascular morbidity and mortality in patients with
arterial hypertension. [21].

An elevated heart rate increases the myocardial oxy-
gen demand, and may cause occurrence of myocardial
ischemic episodes in patients with coronary disease. It
is less known that an elevated heart rate accelerates the
progression of atherosclerosis, predisposes occurrence of
a vulnerable atheroma rupture and the development of
acute coronary syndrome. An increased activation of the
sympathetic nervous system has unfavorable effects on
the heart and stimulates hypertrophy of the left ventricle
in patients with arterial hypertension. A sudden increase
in the catecholamine plasma level may even lead to a di-
rect toxic myocardial lesion, with an increase in markers
of myocardial necrosis level. An excessive sympathetic
stimulation may have initiation of apoptosis of myocardial
cells as a result. An elevated sympathetic nervous system
tone increases the frequency of disorders of heart rhythm
and lowers the threshold for occurrence of malignant ar-
rhythmias.

Secondary prevention with beta-blockers reduces car-
diac mortality rate in patients with a history of myocardial
infarction. A meta-analysis of 12 studies has shown that
each 10-beat per minute reduction in heart rate reduce the
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cardiac mortality rate by 26% on an annual basis [22]. It has
been also demonstrated that an excessive neurohumoral
stimulation had an unfavorable effect in patients with heart
failure. An increased sympathetic activation accelerates the
dilatation of the left ventricle, intensifies the remodeling of
the ventricle, and aggravates heart failure. A meta-analysis
of a larger number of studies with patients with heart failure
has shown an unfavorable effect of elevated resting heart
rate on an increased patient mortality rate [23]. Guidelines
for treating systolic heart failure propose beta-blockers bi-
soprolol, carvedilol, and metoprolol succinate as chronic
treatment. It has been demonstrated that these drugs exhibit
a prognostic effect and reduce the mortality of patients with
heart failure. It has been found that the risk from cardio-
vascular mortality in such patients had been decreased in
proportion with reduction in resting heart rate [23].

ACE inhibitors, angiotensin receptor blockers, and cal-
cium antagonists in therapy of arterial hypertension have
shown a better effect on reduction of cardiovascular risk
in a larger number of studies. In studies, the most com-
mon comparator from the beta-blocker group was ateno-
lol, a moderately selective beta-blocker. Atenolol, with its
shorter elimination half-life, in a single daily dose, could
not maintain a consistent antihypertensive effect during
the period of 24 hours. As opposed to highly selective beta-
blockers and vasodilating beta-blockers, atenolol has shown
a weaker effect and has had a lower efficacy in reduction
of central arterial pressure in the population of advanced
age patients. Because of this, some more recent guidelines
from national and international cardiology associations
have diminished the role of beta-blockers in initiation of
treatment of uncomplicated arterial hypertension. The new
American JNC 8 guidelines for the treatment of arterial
hypertension emphasize that in making recommendations
only the most recent clinical studies have been included
[24]. Nowadays, widely used beta-blockers, with expired
patents’ protection, have not been studied in new mega-
trials of arterial hypertension treatment, and it is required
to limit treatment concerns to earlier comparators from the
beta-blocker group, which were studied in the older trials.
This is also the case with the current European Society of
Cardiology guidelines for the treatment of arterial hyper-
tension from the year 2013. In these recommendations,
from the beta-blocker group, vasodilating beta-blockers and
highly selective beta-blockers with a better blood pressure
regulation profile, better metabolic effects, and more ef-
fective reduction of the cardiovascular risk, stand out [25].

THE ADVANTAGES OF A LOW-DOSE THIAZIDE
DIURETIC ADMINISTRATION

The use of thiazide diuretics started in the late 1950s.
Since then, they have remained one of the most signifi-
cant groups of drugs for lowering blood pressure due to
their effectiveness and low cost. Their primary mechanism
of action is the inhibition of Na-Cl cotransporter in the
renal distal convoluted tubules and adjacent nephron seg-
ments. This inhibition initially leads to a diuretic effect,
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which causes a reduction of plasma volume and decreased
blood pressure. After the continuation of therapy, a partial
restitution of blood volume occurs, and the vasodilating
mechanism based on opening the ATP-sensitive potassium
channels is responsible for the continuation of antihyper-
tensive action.

The effectiveness of thiazide diuretics in blood pres-
sure regulation is shown in comparison with placebo and
other antihypertensive agents. It has been demonstrated in
placebo-controlled studies that administration of thiazide
diuretics, besides lowering blood pressure levels, had also
been associated with a reduction of cardiovascular mor-
bidity and mortality rates. A meta-analysis of these studies
has proven that a low dose of a diuretic reduced the overall
mortality rate by 10%, the stroke risk by 29%, decreased
heart failure risk by 49%, and cardiovascular disease risk by
24% [26]. At the same time, it has been demonstrated that
neither group of antihypertensive agents, with which they
had been compared (beta-blockers, ACE inhibitors, potas-
sium channel blockers, alpha-blockers, and AT1 receptor
blockers), had not been significantly better than thiazide
diuretics administered in low doses. Numerous random-
ized studies have determined that thiazide diuretics, in ad-
dition to efficient blood pressure regulation, also reduced
the risk from coronary events, strokes, and heart failure in
the elderly [27, 28]. The ALLHAT study has shown that a
thiazide diuretic was equally efficient as an ACE inhibitor
and a calcium channel blocker in coronary and cerebro-
vascular events prevention, and that it was more efficient
than a calcium channel blocker in heart failure preven-
tion, and more efficient than an ACE inhibitor in stroke
prevention [29].

There are disagreements concerning the existence of dif-
ferences in effectiveness of individual thiazide diuretics. In
the MRFIT study, patients were treated with chlorthalidone
or hydrochlorothiazide (HCTZ), depending on the clinical
centers’ experiences. After seven years, the Advisory Com-
mittee recommended chlorthalidone for use in all patients
treated with a thiazide diuretic, based on an unfavorable
mortality trend in patients treated with HCTZ in nine
centers, in comparison to a favorable trend registered in
patients treated with chlorthalidone in six centers [30]. A
meta-analysis and a mini-study conducted in one centre,
in which effectiveness of administered diuretics was stud-
ied during 24-hour ambulatory monitoring, confirmed the
advantage of chlorthalidone in comparison with HCTZ [31,
32]. More complete data on the effectiveness of individual
thiazide diuretics (bendrofluazide, cyclopenthiazide, inda-
pamide, hydrochlorothiazide, chlorthalidone, metolazone)
were obtained in the Cochrane analysis [33]. Sixty double-
blind placebo-controlled studies published until Febru-
ary 2014 were included in the stated analysis. The analysis
comprised 11,282 patients with an average age of 55 years,
out of which 53% were male. The mean blood pressure in
the subjects was 158/99 mmHg. A similar effectiveness of
studied thiazide diuretics was found. In general, systolic
blood pressure was reduced by 9 mmHg, and diastolic by
4 mmHg in comparison with the placebo group. The most
information about HCTZ was obtained from 35 random-
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ized studies that included 6,725 patients. HCTZ was ad-
ministered in daily doses of 6.25 mg, 12.5 mg and 25 mg.
The dose of 6.25 mg showed a statistically significant better
reduction of blood pressure levels in comparison with the
placebo; however, in lowering systolic blood pressure, a
clear dose-dependent response was registered. HCTZ dose
of 12.5 mg lowered systolic pressure by 2.2 mmHg more
than the dose of 6.25 mg, and the dose of 25 mg lowered
systolic pressure by 2.7 mmHg more than the dose of 12.5
mg. The dose of 12.5 mg lowered diastolic pressure by 1.1
mmHg more than the dose of 6.25 mg, and the difference
in effectiveness was only 1 mmHg for doses of 12.5 and
25 mg. The more efficient dose-dependent reduction of
systolic, but not diastolic, blood pressure was also respon-
sible for dose-dependent reduction in pulse pressure, which
was up to 4-6 mmHg at maximal doses. Other groups of
antihypertensive agents, such as ACE inhibitors and AT1
receptor blockers, lower pulse pressure independently of
administered dose by 3 mmHg, and non-selective beta-
blockers by 2 mmHg. It is obvious that the reduction in
pulse pressure achieved by HCTZ administration in the
lowest dose (6.25 mg) was bigger than the one achieved by
other antihypertensive agents.

It is evident that effectiveness of thiazide diuretics is
dose-dependent; however, undesirable effects of a drug
are also dose-dependent. Depending on the dose, they
aggravate glucose intolerance, increase lipid levels, cause
hypokalemia, hyponatremia, and hypomagnesemia, and
increase the levels of uric acid.

A meta-analysis of 22 studies has shown that the use of
thiazide diuretics, in comparison with placebo and other
antihypertensive agents, was associated with an increased
risk of new-onset diabetes mellitus [34]. The mechanism
of development of glucose intolerance and reduction in
insulin sensitivity is not completely clear. According to the
generally accepted assumption, thiazide-induced decreased
level of potassium is responsible for the reduction in insu-
lin secretion and the reduction in insulin-mediated glucose
uptake in skeletal muscles with consequential reduction
in insulin sensitivity, which leads to impaired glucose tol-
erance and hyperglycemia. This assumption is based on
results from smaller studies, and it was reinforced in a post
hoc analysis of the SHEP study, in which it was found that
the risk of the new-onset diabetes mellitus was increased
with each 0.5 mEq/L decrease in K level [35, 36]. Zillich
et al. [37] have found a significant negative correlation be-
tween the potassium level and the glucose level (r = -0.28,
95% confidence interval -0.47 to -0.07, p < 0.01). They
have concluded that maintaining potassium levels above 4
mEq/L may reduce the risk of hyperglycemia development
caused by treatment with thiazide diuretics. Obesity has
been reported as a contributing factor to the development
of this unfavorable effect of thiazide diuretics, as well as
treatment duration of more than nine years, which may
contribute to the development of diabetes mellitus [38].

In addition to individual risk assessment for each pa-
tient (existing disorder of glucose metabolism, obesity), as
a preventive measure for diabetes mellitus development, ad-
ministration of a thiazide diuretic in a low dose is reported.
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A dose-dependent increase in total cholesterol, low-
density lipoprotein and triglyceride levels may occur even
after short-term administration of thiazide diuretics [39,
40]. These changes are more frequent in patients with dia-
betes mellitus. The mechanism of development of these
changes is not clear, but it is associated with a decrease in
insulin sensitivity and/or reflex activation of the sympa-
thetic nervous system and renin-angiotensin-aldosterone
system in diuretic-induced volume depletion. This increase
is a reversible one - lipid levels return to the range prior
to therapy initiation, a year after cessation of diuretics’
administration [41]. Considering that a thiazide diuretic in
a low dose does not induce a significant change in volume,
it is expected that it will not have an impact on disorders
of lipid status.

Hypokalemia (potassium level < 3.5 mEq/L) is often
an adverse effect of thiazide diuretics [42]. In the first few
days of therapy, thiazide diuretics cause the average of 0.6
mEq/L dose-dependent decrease in the potassium level
(which is more than the decrease of 0.3 mEq/L caused by
administering loop diuretics). An increased sodium intake,
a decrease in chloride levels in the distal tubules, metabolic
alkalosis, and secondary hyperaldosteronism contribute
to the increase in flow-dependent potassium secretion.

Hypokalemia is, in addition to the aforementioned
metabolic disorders, responsible for other disorders as
well. In the MRFIT study, a significant inverse relation-
ship between potassium concentrations and ventricular
extrasystoles was found [30]. The risk of thiazide-induced
hypokalemia and rhythm disorders is more significant in
patients with existing hypertrophy of myocardium, heart
failure, and ischemia; therefore, in such patients, greater
caution should be exercised and the dosage of a thiazide
diuretic should be lowered.

Hyponatremia is a rare but serious complication of di-
uretic therapy, with the remark that thiazide diuretics are
more likely to cause it than loop diuretics. Possible hypo-
natremia has very rarely a degree that requires a correction
[43]. Metabolic alkalosis is also a very rare complication
of administering thiazide diuretics. Its occurrence is also
dose-dependent, as are all listed adverse effects.

Thiazide diuretics, as well as loop diuretics, increase
excretion of magnesium trough urine, which may lead to a
decrease in magnesium levels by 5-10%. Hypomagnesemia
is found more often in the elderly and in those on high
doses of diuretic therapy, and often coexists with hypoka-
lemia, hyponatremia, and hypocalcemia. Hypomagnese-
mia is suspected when electrocardiography signs develop
(prolonged QT and/or PR interval, a wide QRS complex,
ST depression and low amplitude T wave along with su-
praventricular and ventricular arrhythmias), neurological
changes (the change in mental status, and/or neuromus-
cular irritability such as tetany, tremor, muscle spasms).
Parenteral supplementation of magnesium required due
to the administration of thiazide diuretics is very rare, but
oral supplementation should be considered when any of
the listed symptoms occur [43].

A high dose of thiazide diuretics causes the increase
in urates concentration by more than 35% due to their
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clearance reduction. This reduction in clearance may be a
consequence of an increased tubular reabsorption caused
by diuretic-induced reduction of volume and/or competi-
tive secretion of urates and thiazides since they have the
same anion transporter. The occurrence of gout attacks
requires temporary therapy cessation, and, if not accept-
able, a drug should be administered in the lowest possible
dose along with allopurinol [44].

The deleterious effect of thiazide and thiazide-like diuret-
ics on male sexual function is not negligible. According to
various studies, decreased libido, erectile dysfunction, and
ejaculation problems are seen in 3-32% of patients [30].

In spite of all listed adverse effects of thiazide diuret-
ics, the following Kaplan’s [45] statement is undoubtedly
acceptable: “.. Appropriate use of diuretics can still be a
safe and effective way to treat hypertension..” It is neces-
sary to adapt the premise “appropriate use” to our midst,
since only HCTZ and indapamide (which we have clas-
sified as thiazide-like diuretics) are registered. Having in
mind the wide use of HCTZ, it is necessary to define the
“low” dose that would be both effective in blood pressure
control and have least adverse effects. It has been shown
in the aforementioned Cochrane analysis that HCTZ ad-
ministered in the dose of 6.25 mg achieves an antihyper-
tensive effect. The administration of this very low dose of
the thiazide diuretic is indeed acceptable in combination
with other antihypertensive drugs, because it potentiates
the action of other drugs without causing undesirable
metabolic effects.

THE IMPORTANCE OF A FIXED COMBINATION
OF BISOPROLOL AND LOW-DOSE
HIDROCHLORTHIAZIDE

The effectiveness and safety of a combination of bisoprolol
(in various doses) and a thiazide diuretic in a small dose
(6.25 mg) has been proven in experimental and clinical
trials. It has been demonstrated in an animal model that
this combination caused a reduction in blood pressure and
heart rate, that it caused a lower renin activation compared
to a thiazide diuretic alone, and that it caused a reduction
of myocardial hypertrophy [46].

It has been demonstrated on the sample of 106 patients
that an eight-week treatment with a combination of biso-
prolol and a low-dose thiazide diuretic caused a successful
reduction of systolic blood pressure from 157.4 mmHg
to 137.3 mmHg, and of diastolic blood pressure from
98.8 mmHg to 87.4 mmHg [47]. The desired therapeutic
response was achieved in 61% of the patients — normaliza-
tion of blood pressure levels, with adverse effects occurring
in 18.9%, out of which headache and fatigue were the most
common ones. Disorders of glucose and lipid metabolism,
potassium and uric acid levels were not recorded.

Even better results of blood pressure control in patients
with mild to moderate hypertension have been obtained
in a multicentric, randomized, double-blind, placebo-
controlled study. A combination of bisoprolol and a thia-
zide diuretic reduced systolic blood pressure levels by
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15.8 mmHg, and diastolic blood pressure by 12.6 mmHg,
which was significantly more, compared to bisoprolol or
a thiazide diuretic as monotherapy [48]. Normalization of
blood pressure levels was achieved in 71% of the patients.
A similar result has been obtained in another randomized,
double-blind, placebo-controlled study. Using a combi-
nation of a low-dose bisoprolol (2.5 mg) and a thiazide
diuretic (6.25 mg), a reduction of diastolic blood pressure
was achieved in 61% of the patients with safety profile
comparable to placebo [49]. In a randomized, double-
blind, parallel study, the effectiveness of a combination
of bisoprolol and a low-dose thiazide diuretic was com-
pared to enalapril or amlodipine monotherapy [50, 51].
The desired therapeutic response was achieved in 71% of
the patients treated with the combination, and in 69% and
45% of the patients treated with amlodipine and enalapril,
respectively. Another similar randomized, double-blind,
parallel study has shown that a low-dose combination of
bisoprolol and a thiazide diuretic and amlodipine were
equipotent, but it was more efficient compared to enalapril
[52]. The same authors have shown, using efficacy analysis
depending on race, that a combination of bisoprolol and
a thiazide diuretic in non-black population led to more
significant lowering of diastolic pressure compared to
amlodipine, enalapril, or placebo [53]. The incidence of
adverse effects has been similar in all treatment modalities,
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®uKcHa KoMbUHaumja Guconponona U XMAPOXA0PTMA3NAA Y MaNOj f03M Y Nleyetby

apTepujcKke xunepTeHsuje

BpaHucnasa MeaHouh', MunaH Maenosuh? ApceH Puctuh', iparaH Kosauesuh?

'KnuHuukn uentap Cpbuje, KnuHuka 3a kapgauonorujy, beorpag, Cpbuja;
2KnuHuyky ueHTap Huw, Knuhrka 3a kapgrosackynapHe 6onectu, Haw, Cpbuja;
*UHCcTUTYT 3a KapAnoBacKkynapHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja

CAMETAK

BeTa-6nokatopu umajy 60/b1 yunHak y cMatberby nosehaHor
KPBHOF MpUTMCKa Kog Mnahux 6onecHrKa ca BULLIM HABOOM
peHuHa y nnasmu. AKTyenHe npenopyke EBponckor yapyxera
KapAvonora 3a neyewe apTepujcke xuneprteHsnje ns 2013.
roAvHe Npeanaxy Aa ce yBek y3 Mepere KPBHOF NpUTMCKa
ogpehyje n cpyaHa dpekseHumja. OBe Npenopyke NCTUYY 3Ha-
uaj cpuaHe GppeKBeHLje Y MPOBakby, Kao He3aBMUCHOT Npe-
OMKTOpa KapAnoBacKynapHor mopbuanTeTa n MopTtanuTeTa
6onecH1Ka ca apTepujckom xunepTeHsunjom. MocebaH pasnor 3a
yBohetbe 6eTa-6510KkaTopa y Tepanujy apTepujcke XunepreHsuje
npeacTaB/ba NOCTOjakbe NPUAPYKEHE KOPOHApHe 6onecTy,
Kao 1 CMCTONHE cpyaHe nHcybuunjeHuumje. buconponon je
BUCOKOCENEKTUBHM BeTa-6110KaTop ca Ayrum Nosy>KMBOTOM Yy
NnasMu Y NPOAY>KEHUM aHTUXVUNEPTEH3UBHUM YUUHKOM, KOjU
MoKa3yje cTanHy KOHTPOJTy KPBHOT NPUTUCKa Y TOKY AABafeceT
yeTmpwm caTa.
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Y nnaue6o KOHTPONIMCAHMM CTYAMjaMa MOKA3aHo je fa je
nprvMeHa TUasuaHNX JUuypeTunKka, nopen peayKkuuje BUCKHe
apTepujcKor NPUTMCKa, MOBe3aHa ca CMakberbem KapAnoBac-
KynapHor MopbuauteTa u Mmoptanuteta. OunTo je edpukacHoCT
TUa3VOHWX OUYPETUKA O3HO 3aBUCHA, MeDYTUM [O3HO 3aBUCHU
Cy 1 HexerbeHn edekT ieka. OHM JO3HO-3aBMCHO NOTOPLLABajY
VHTONepaHuujy ryko3e, noBehasajy HIUBO IMNWAA, Y3POKYjy
XUnoKanemujy, XunoHaTpemujy 1 xunomarHesvemujy 1 noseha-
Bajy HMBO MoKpahHe KucenuHe. MpumeHa BeoMa HUCKe fo3e
TWA3VIHOT ANYPETUKA je NPUXBaT/bMBa Y KOMOVHaLMju ca apy-
TVIM aHTUXUNEePTEH3MBMMA 3aTO LUTO OHa MOTEHLMPA AeNoBakbe
JpYyrux nekoBa 6e3 n3asvBarba HeXerbeHUX MeTabonmukux ede-
KaTa. EdukacHocT n curypHoct KombuHauwje briconponona (y
pasnuunMTMM fo3ama) 1 TMa3uaHOr AUypeTuKa y Masoj 403K
[OKa3aHu cy Y KNMHUYKAM CTyaujama.

KmbyuHe peun: xvinepTeHsuja, neyere; aHTUXMNePTEH3UBHM
NEeKOBU, OpANHUpPatbe; beTa-6n1oKaTopu; 6GMCoNPoONoN; TMasuawn
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SUMMARY

While the use of simulation in medical education has a long history, it has seen its greatest strides in
the past 15-odd years. It may be defined as imitation, artificial while at the same time faithful, of various
clinical situations through well-crafted medical “scenarios” where, instead of actual people, we use stan-
dardized patients: plant, animal, or synthetic models, computerized interactive manikins — simulators,
with audiovisuals, as well as medical equipment used in everyday clinical practice. The fundamental
goal of using simulation in medical education is an optimal balance between professional education on
the one hand and complete safety and protection of patients on the other. Depending on the available
finances and the level of advancement of the healthcare and education systems, medical simulation can
take various forms — from simple improvisation to the creation of a high-fidelity simulation in centers for
medical simulation. Our example shows that, even with modest financial means, enthusiasm, creativity,
and good ideas make it possible to establish a center for medical simulation. A separate section of the
paper is devoted to the staging of a simulation scenario based on the authors’ experiences.
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INTRODUCTION

Medical simulation (MS) is artificial and faith-
ful imitation of various clinical situations us-
ing well-devised medical “scenarios” featuring,
instead of actual patients, either standardized
patients (patient actors), plant, animal, or syn-
thetic models for practice, or computerized in-
teractive manikins which include audiovisual
equipment, in addition to the medical equip-
ment employed in everyday clinical practice
[1, 2]. The purpose of MS is to ensure the opti-
mal proportion of educating healthcare workers
on the one hand, and patient safety (including
respecting patients’ ethical and legal rights) on
the other.

HISTORY

Archeological discoveries of sculptures, figu-
rines, and carved models reveal that techniques
of simulation had been part of education even
in times of antiquity [3, 4]. In ancient China,
teaching acupuncture involved life-size bronze
human figures filled with liquid, which had
wax-covered perforations for the insertion of
acupuncture needles [3, 5]. As many as 2,500
years ago, a comprehensive text on surgery ti-
tled Sushruta Sambhita emerged in India. This
volume, considered the precursor to Arabian
and European medicine, describes in great de-
tail methods of medical education using plant

and animal models [3]. Under the Qing dynasty
in China (1644-1912), only men were permit-
ted to enter the medical profession. Prohibited
from touching female patients during examina-
tions, they performed examinations indirectly,
using miniature models of naked female figures
made of ivory [6, 7]. Specialized workshops
named La Specola appeared in Italy in the
18th century and made out of wax anatomi-
cally accurate models for student education,
today preserved in the eponymous museum
in Florence [8]. Louis XV, concerned over an
increase in the mortality of newborns in rural
France, ordered the construction of a childbirth
simulator dubbed the Machine for the purpose
of better educating midwives and obstetricians.
The Machine was shaped like the lower half of a
female torso and included uterus and genitalia,
fetuses of various ages, and even contained a
sponge that released colorless and red fluid (to
simulate the amniotic fluid and blood) [9]. The
first simulation-executed training programs in
medical education were organized in the late
1960s, when researchers at the University of
Miami made the Harvey Cardiology Simula-
tor, which could provide realistic simulations
of many cardiological conditions. The first
realistic manikin, the Sim One simulator, was
created in 1966, long before the introduction of
computer technology in medicine [10, 11, 12].

MS is not an original method of teaching;
rather, it evolved from simulation in other dis-
ciplines, where any error could have equally
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disastrous consequences — primarily based on experiences
in aviation, where simulation began to be used after World
Warl [11, 12, 13].

ADVANTAGES OF SIMULATION IN MEDICAL
EDUCATION

MS is becoming an increasingly important link in the so-
called education chain, where students move from the
acquisition of theoretical to that of practical knowledge
through the use of simple simulators, going on to learn in
high-fidelity simulations and simulation scenarios, and
completing their education at the end of the chain with
real patients in real circumstances.

The application of simulation in medical education
changes the motto of the old, traditional method of learn-
ing, “See one, do one, teach one,” into the new, more con-
temporary and successful, “See one, practice many, do
one” [1]. Simulation-based learning allows a move from
the traditional to the much more integrative approach of
using cognitive (perception, thinking, memory, learning),
psychomotor (practical, manual skills and techniques, the
execution of risky and complex procedures, managing new
technology), executive (independent decision-making,
building professional opinion), and interpersonal (inter-
view, communication, teamwork) functions [2, 12].

MS erases the compromise inherent in balancing educa-
tion and patient safety in a real clinical environment [1].
When a simulation is performed, the focus is on teaching
and the student, while, in real conditions, the patients —
their treatment and protection from medical error - are
always in the forefront [1, 11, 14]. In this way, the funda-
mental medical ethics principle of “first, do no harm” is
fully actualized [12].

MS permits the creation of scenarios that can rarely be
encountered in typical student exercise classes, like emer-
gencies, life-threatening or rare situations. Also, MS can be
used in the design and testing of new clinical equipment
[2, 11, 14].

Conversely, when working with actual patients, educa-
tion time is limited and access to the patient for the pur-
pose of education sporadic [14].

The greatest advantage of simulation is the possibility
of repeating procedures that have not been learned to a
satisfactory degree for the purpose of education, as the
manikins and computer software absorb all mistakes made
in the course of learning. This makes it possible to insti-
tute a very efficient educational principle - learning from
mistakes [11, 14]. In a clinical setting, mistakes must be
prevented or corrected immediately to protect the patient.
In addition, errors made in simulation may be discussed
by the doctor in training and evaluated without constraint,
worry, guilt, ethical responsibility, or legal liability. The ba-
sic differences between MS and contact with real patients
are shown in Table 1.

MS has applications both in undergraduate and post-
graduate medical studies, in the continued education of
medical professionals, as well as in the acquisition of the
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Table 1. Basic differences between medical simulation and learning
with actual patients

Medical simulation Actual contact with patients

Priorities are treatment, patient
safety, and respect for the
patient’s autonomy

Duration limited by the patient’s
condition and needs

Education and students are the
priority

Unlimited duration of education

Practicing skills while learning
from mistakes

Limitless repetition and
mistakes not permitted
Medical professionals manage
emergency situations without
active student participation

Students actively participate
in solving emergency, life-
threatening situations

Open discussion of omissions
in debriefing, with no ethical,
moral, or legal responsibility
attached

Fear of liability and guilt, which
are limiting factors for an
objective critical review

knowledge needed to resolve critical situations in emer-
gency situations during natural disasters and armed con-
flicts [1, 11].

The integration of simulation methods into educational
curricula for healthcare workers at the national level has
become standard practice in many developed countries
and the day is not far when the formation of simulation
centers will be a requirement in accrediting medical educa-
tion facilities [2, 14]. One of the first obstacles is convincing
healthcare institutions’ financial sector of the economic
justification and usefulness of applying simulation in the
education of medical professionals. Examples from practice
indicate indirect benefits in the long term in the form of
increased patient safety, reduced likelihood of medical error
and complications, and hence reduced cost of treatment [1].

However, learning in a simulated environment must
on no account be allowed to become a goal unto itself.
Simulation cannot replace clinical experience; but it can
be a useful model for preparing the doctor for practice [2].
It is not realistic to expect students to exhibit complete
mastery in the clinical world after simulation learning, but
the training can be an ideal transition stage from theoreti-
cal knowledge to the practical experience of working with
actual patients. Also, students must not be permitted to
acquire a sense of comfort and ease through learning in
simulation that may carry over into the real clinical set-
ting, as this may have repercussions on patient safety [2].

TYPES OF SIMULATION AND THEIR BASIC
CHARACTERISTICS

Based on the available literature and the authors’ personal
experience, we have divided all simulation into six basic
groups according to fidelity [1, 2, 11, 12, 14]. Each has its
advantages and drawbacks, as shown in Table 2.

Over the past 15 years, it has become almost unthink-
able to educate medical students and healthcare workers
without some of the abovementioned simulation tech-
niques and methods. With regard to space, all high-fidelity
simulations can be performed in three ways in virtual real-
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Table 2. Types of simulators and simulations — basic characteristics

Pavlovi¢ A. et al.

No.

Simulators by fidelity

Basic characteristics

Example of simulation

1.

Screen-based text simulators;

clinical problems are solved using printed
or electronically displayed material:
presentation of the patient, laboratory test
results, treatment charts, vital sign charts,
photographs, X-ray and CT scans

« Low-fidelity simulators

« Passive approach

« Development of cognitive function

« Non-realistic approach, no interactivity or
teamwork

+ Low education cost

« A large number of students may be
educated simultaneously

ECG learning, interpretation of blood gas
or laboratory test results

Part task trainers: parts of plants, animal
organs, static life-size manikins, models or
human body parts

« Low-fidelity simulators

« Used for hands-on practice

« Unrealistic approach, no interactivity or
teamwork

+ Low education cost

« A large number of students may be
educated simultaneously

Air management heads, central line
placement torsos, cardiopulmonary
resuscitation, store-bought items such as
pigs’ feet or banana peel (suturing)

Screen-based computer simulators;
simulation using computerized
audiovisual and graphic animations:
anatomic animations, monitoring
physiological functions, pharmacokinetic
and dynamic processes associated with
drug administration, effects of applied
treatment, watching surgical techniques,
images, and animations

» Medium-fidelity simulators

- Basic computer equipment and software
necessary

- Develop cognitive functions

- Insufficiently realistic degree of
interactivity

- Good grasp of computer program use
necessary

- Independent learning and reception of
feedback possible

- Low education cost

« A large number of students may be
educated simultaneously

May be used in all pre-clinical and clinical
branches of medicine; e.g.: simulation of
general anesthesia, auscultation (heart
sounds and murmurs and lung sounds)

Standardized patients (patient actors) are
educated and rehearsed actors (medical
professionals) who simulate various clinical
conditions and diseases and provide
guidance toward a diagnosis in direct
communication with students through
information about patient history and
partial physical examination

- Realistic approach

- Partly interactive approach

- Permits acquisition of cognitive,
psychomotor and interpersonal
knowledge, development of
communication skills

- Invasive procedures cannot be performed

- Clinical signs cannot be acted out, only
symptoms can

- Low education cost

« Education in small groups of students
assembled around one “patient”

Simulated clinical situations

Complex task trainers for performing
certain diagnostic or treatment procedures;
various physiological parameters may be
automatically controlled by a physiological
and pharmacological model incorporated
within the software or may respond to
instructor inventions in response to actions
of the trainee

» Medium-fidelity simulators

« Realistic approach, simulating various
emergency medical conditions and
diseases

« Develops cognitive, psychomotor, and
interpersonal knowledge

« Interactive approach

+ High cost (includes manikins and
software that can simulate the interaction
between the student and the teacher)

« Work in small groups

Ultrasound simulator, videolaryngoscopy
simulator, advanced life support
cardiopulmonary resuscitation protocol

Integrated simulators with realistic patient
simulators and environments; virtual
reality trainers offer a transition from the
two-dimensional world of the textbook to
the three-dimensional world of simulated
patients

- High-fidelity simulations

- May only be performed in simulation
centers or as simulation in situ with
appropriate computer equipment,
software, audio and visual equipment
connected to manikins and medical
equipment

- Develops cognitive, psychomotor and
interpersonal knowledge and teamwork

« Multi-professional training possible

- Evaluation after completed scenario

« Sensitive and expensive equipment that
presents difficulties in transportation

Creation of clinical scenarios of various
medical conditions and diseases -
diagnostics and treatment;

example scenarios: anaphylactic shock
treatment, tension pneumothorax
treatment, treatment of venous air
embolism, etc.

ity in medicine: in centers for MS, using in situ simulation,

and in remote-facilitated simulations.

A center for MS is a spatial, technical, organizational,
and personnel unit operating within medical schools or
healthcare institutions. In addition to manikins of varying
degrees of fidelity, computer and audiovisual equipment

and accompanying software, adequate space is needed too.

We shall discuss the establishment and operation of a sim-

ulation center further in the text based on our experience.

In situ simulation is a model of mobile training within
the working environment of medical professionals, with
the equipment they use daily, but employing standardized
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patients or manikins. Its advantages, other than the eco-
nomic factor, are a more humane and relaxed approach
for the medical personnel, who are being educated in their
own familiar and current clinical surroundings, in the
same place where they treat their patients, together with
colleagues by whose side they work every day, at the same
time testing their own equipment. Simulation sessions can
be performed in a similar way in pre-hospital conditions,
like ambulances or helicopters [15].

Remote-facilitated simulations entail the existence of
a centralized command center for simulation which runs
simulations that can be held in distant areas hundreds of
kilometers away. This, of course, requires sophisticated
equipment, computers, software, audio and video equip-
ment, but also a high-speed internet connection. Computer
equipment in the command center is connected to high-
fidelity simulators in the simulation unit, while instruc-
tors in the command center monitor students” work and
communicate with them using cameras and microphones.
Remote simulation is a combination of in situ simulation
and a simulation center. This centralized approach pro-
vides a consistent system of education for a large number
of healthcare workers [16].

There are over 20 associations of simulation medi-
cine in Europe and worldwide: the Society in Europe for
Simulation Applied to Medicine (SESAM), the Society
for Simulation in Healthcare (SSH), the Association of
Standardized Patient Educators (ASPE), the Internation-
al Pediatric Simulation Society (IPSS), and there are also
similar organizations in Canada, Australia, Latin America,
Russia, Spain, Poland, India, and Japan. In addition, sev-
eral medical publications in Europe and America publish
papers solely on simulation medicine (The Journal of the
Society for Simulation in Healthcare, BM]J Simulation &
Technology Enhanced Learning, Advances in Simulation,
The Internet Journal of Medical Simulation, etc.).

ESTABLISHMENT OF THE FIRST CENTER FOR
MEDICAL SIMULATION IN SERBIA: “FROM
IMPROVISATION TO SIMULATION"

“A journey of a thousand miles begins with a single step” —
Laozi, ancient Chinese philosopher (6th-5th century BC).

The establishment of the Center for Medical Simulation
at the Faculty of Medical Sciences in Kosovska Mitrovica
had several stages. We named the first the “improvisation
stage,” due to the lack of adequate equipment and mani-
kins for student education, especially in cardiopulmonary
resuscitation, which cannot be learned from reference
textbooks alone [17, 18]. Without any MS knowledge, our
students assumed the roles of standardized patients and
improvised various clinical conditions. After this came the
manikin acquisition stage. With modest financial means,
we purchased basic manikins for the basic life support
measures of cardiopulmonary resuscitation (CPR), airway
manikins (endotracheal intubation, placement of laryngeal
mask and combitube, oropharyngeal, and nasopharyn-
geal tube), manikins for the parenteral administering of
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medication, oxygen therapy, advanced life support CPR
measures, including the use of automated external defi-
brillator (AED) and manual defibrillators, and pediatric
manikins. The introduction of mandatory continued medi-
cal education into the Serbian healthcare system ushered
in the third, medical professional education stage, which
included fundraising to establish an economic foundation
for founding the Center for Medical Simulation [19-22].

From improvisation to the manikin room, we wanted
to take a step further and enter the unknown world of
simulation medicine.

The Center for Medical Simulation was established
at our school in 2012. It occupies around 100 m? in the
immediate vicinity of the Dean’s Office of the Faculty of
Medical Sciences in a space that was previously a disused
warehouse. It consists of a room for introductory lectures,
which seats 30 and has computer and audio and video
equipment, an office for administrative work and prepa-
ration by instructors, two manikin rooms, a simulation
room, a command room, two water lines, and a storage
area for equipment. In addition to preparing participants
in simulation scenarios, the introductory lecture room can
be turned into a training center for first aid training, where
students practice basic life support CPR measures on mats.
The earlier mentioned manikins and equipment are set
up in the manikin rooms, with an anesthesia machine in
a separate area, where students gain basic anesthesiology
skills with appropriate preparation of the manikins and
equipment. Before entering the simulation room, all stu-
dents go through training on static manikins, acquiring the
manual skills and techniques necessary while discharging
simulation scenarios [20, 21, 22]. The central portion of
the Center is occupied by the simulation room, separated
from the command room by a transparent (glass) partition.
The schematic and real representation of the simulation
and command rooms is provided in Figures 1 and 2.

The simulation room was turned into an intensive care
unit with a manikin in the bed, connected to a vital sign
monitor, controlled from the command room using the
appropriate software to display a simulation of continu-
ous ECG monitoring, systolic and diastolic blood pressure
measurements, heart pulse, pulse oximetry and capnome-
try. A central venous catheter (attached to equipment mea-
suring central venous pressure) is placed in the manikin,
which can be submitted to intravenous cannulation, the
administration of infusion solutions and blood transfu-
sions (using imitation blood, a red-dyed fluid). A urinary
catheter is also inserted in the manikin and there is a urine
collection bag (with imitation urine - a yellow-dyed fluid).

One of our “inventions” is the installation of audio
equipment into the torsos of static manikins, which is then
connected to software in the command room, allowing
students a more realistic approach to studying the aus-
cultation of heart sounds and murmurs and lung sounds
(Figure 3) [21, 22].

An “info” monitor in the simulation room briefs stu-
dents on the parts of the scenario they cannot take in via
audio equipment [voice recordings of instructor and/or
manikin patient, files of heart sounds and murmurs, or
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SIMULATION ROOM

Figure 1. Schematic of the simulation room and the command room
in our Simulation Center

Figure 3. Speakers installed in the manikin’s torso connected to the
computers in the command room to emit heart sounds and murmurs,
as well as lung sounds

printed materials (anamnesis, disease history, laboratory
test results, therapy chart, and list of vital signs]. There are
also a lightbox, manual defibrillator, and AED (remote con-
trolled from the command room) in the simulation room.
A separate part of the room is used to keep medication and
equipment for airway management, orotracheal aspiration,
and thoracic drainage. Depending on the type of scenario,
the simulation room can be turned into an emergency
room, a pediatric intensive care unit, a or patient room.
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The command room has computers (connected through
the appropriate software with the vital sign monitor and
info monitor), an AED remote control, an ECG simulator,
and microphone and speakers for interactive contact with
students. The Center for Medical Simulation has a high-
speed internet connection and each simulation scenario in-
cludes, in addition to the equipment, electronic and printed
material deployed as needed. We have downloaded the vital
sign monitor software from free download sites online. In
cooperation with the Faculty of Technical Sciences, we are
in negotiations about creating computer programs tailor-
made for our simulation equipment [19, 22].

PLANS FORTHE FUTURE

« Positive experiences to date in the application of this
model of education have opened new vistas to us and
paved the way toward plans for the future, including the
following Acquiring modern manikins, equipment and
software;

« Organizing seminars and conferences on MS;

« Connecting with other medical schools and healthcare
institutions in relation to MS in Serbia and the region;

« Publishing papers on MS in publications of reference;

« Connecting with developed MS centers in Europe,
instructor education, cooperation with other schools
- an interdisciplinary approach;

 Becoming involved in international projects and foun-
dations;

« Forming a national Center for Medical Simulation in
the Republic of Serbia.

HOW TO MAKE A SIMULATION SCENARIO

A well-thought-out simulation scenario can be compared
to a play that can only be devised by someone with vast
clinical knowledge and experience in the area of medicine
that the scenario treats. The creativity and innovation of
the instructor are brought fully to light here.

In simulation scenarios, we used the experiences of
other authors who permit free access to a Template for
Simulation Patient Design, based on which we designed a
template appropriate to our conditions [23].

The selection of each scenario requires defining the
pedagogic goals and target trainees, the issues considered
in the simulation, designing the simulation model, pro-
viding didactic materials, devices, instruments, manikins,
equipment, consumable materials, and the video and audio
files needed for executing the simulation. Before launching
the scenario, the instructor prepares and double-checks
the computer and audio equipment and rehearses the pre-
pared simulation scenario. Each scenario entails a detailed
preparation of the necessary data, which will show up on
info screens and the patient monitor, controlled from the
command room, audio and visual information, and heart
sound and breathing sound files.
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If the simulation involves an actor, the scenario must
be well rehearsed to present situations where diagnostic or
treatment decisions by trainees are expected as realistically
as possible. The instructor’s task is to simulate phases of
the scenario on the computer through the info and patient
screens and audio equipment.

The students get information about the patient from
a text presented as disease history which they read prior
to the scenario, by reading the vital signs on the patient
monitor, obtaining information on vital symptoms in di-
rect contact with the patient (voiced over by the instructor
or an audio file), from the info monitor, reading data from
a treatment chart, vital sign chart, laboratory test results
and available diagnostic tests, and the course of the disease
in the patient documentation. Each scenario is divided
into “mini scenarios” or “conditions,” which permit the
scenario to unfold. Moving from one condition to the next
is caused by triggers, which include time, the administered
medication, or the manual technique performed by the
trainee [13, 23].

During the simulation exercise, students are tasked with
acquainting themselves with the clinical problem, making
the diagnosis and responding in a timely fashion: with
manual skills and techniques using the available equip-
ment, administering medication (personally or with the
help of a demonstrator, another participant in the simula-
tion), and by responding to questions and interacting with
the instructor through audio equipment.

In the course of the simulation, the instructor assesses
the trainees in the following: interest and activity during
the introductory interactive lectures and discussions; in-
terpretation of vital signs and symptoms, medical history,
and other documentation (therapeutic lists, laboratory
tindings, chest X-ray and ECG; diagnosis and differential
diagnosis; emergency treatment (manual skills, adminis-
tration of therapy; handling equipment, interpersonal and
communications skills; teamwork) [13, 23].

Each simulation is recorded with a video camera. The
final, vital part of MS is feedback, done through a recon-
struction and detailed report of the simulation, with a criti-
cal review of the team members’ actions, including com-
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MpumeHa cumynaumja y MeAULMHCKOj eAyKaLMjy — Halla UCKYCTBa ,,04

MMmnpoBu3aumje go cumynauyuje”

AnekcaHgap Masnosuh', HeeHa Kanesuh*:, CnahaHa Tpnkosuh', Hebojwa Bugenosuh', Jburbana LLynosuh!
'YHuBep3uteT y MpuiuTHm ca npuBpeMeHum ceguiutem y Kocosckoj Mutposuum, MeanumHckm gakyntet, Kococka Mutposuua, Cpbuja;

2YHneepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

3KnuHnuku ueHTap Cpbuje, LieHTap 3a aHecTesnonorujy u peaHumartonorujy, beorpag, Cp6uja

CAMETAK

MprmeHa cumynauumje y MEANLIMHCKO]j edyKauuju uma gyry nc-
Topwjy, anv HajBehu Hanpefak [OXWB/baBa NOCAeAHX NeTHa-
ecTak roguHa. OHa ce MoXe AedrHMCaTU Kao BEPHa MMUTaLVja
PasINUUTUX KIMHUYKUX CUTYaLmMja NpeKo Jo6pOo HanpaB/beHNX
MeaULIMHCKMX ,CLeHapuja“ rae ce ymecTo peanHux nauujeHata
KOpUCTe ,CTaHAAPAV30BaHUN NaLMjeHT', BUIbHU, KUBOTUHCKM
VN CUHTETUYKM MOAENU, KOMMjyTePU30BaHe NHTEPAKTVIBHE
nyTKe — cMMynaTopwm, y3 ynotpeby ayano 1 BUAEO Onpeme, Kao 1
MeULMHCKE ONpeMe Koja ce KOPUCTY Y CBaKOAHEBHOj KNVHWY-
Koj npakcy. OcHoBHU LUnrb Kopuiwhersa cumynauuje y egyKauujm
je pa ce nocTurHe onTmanaH 6anaHc n3mehy cTpyyHe efyka-

umje, C jepHe CTpaHe, 1 3aWTHTE NaLMjeHaTa, C Apyre CTpaHe.
Y 3aBrcHOCTY off GUHAHCUMjCKIX MOTYRHOCTH, Kao 1 pa3Buje-
HOCTU 3ApaBCTBEHOr N 06Pa30BHOT cMCTeMa, MeAULIMHCKa CYi-
MynaLuja ce MOXXe U3BOAWTY Ha Pa3HE HauMHeE — Ol jeJHOCTaBHE
MMNpoBU3aLuje [0 CTBapara BUCOKO ,BepHe” cumynaumje y
LieHTpYIMa 3a MeVLIMHCKY cumynauyjy. Haww npumep nokasyje
[a je Ny ycnoBrMa CKPOMHUX GUHAHCK]CKUX CPEACTaBa, Y3 eH-
Ty3uja3am, KpeaTBHOCT 1 fobpe ugeje, moryhe popmmpati
LieHTap 3a MeAuLMHCKY cumynaumjy. lMocebHo je npukasaH crimy-
NALMOHY CLIEHAPUO Ha OCHOBY JOCAAALLHbYX MCKYCTaBa ayTopa.
KmbyuHe peun: MefuLvHCKa eayKaLwja; yuere; nyTke 3a egy-
Kaumjy
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NCTOPUJA MEOULUIMHE / HISTORY OF MEDICINE

Encu UHramnc (1864-1917) n bonHuue WKOTCKUX
»eHa y Cpbuju y Benukom paty - 2. geo

Cnaswua Monosuh-Oununosuh
Cekupija 3a nctopujy meguumHe Cprickor nekapckor apyLwTea, beorpag, Cpbuja

CAMXETAK

Bect o Bennkum nobepama xepojcke a mane Cpbuje y MpBom CBETCKOM paTy npoLuMpua ce Hagasne-
Ko. MpaheHa anenom cpnckux nocnaHcTasa U cpnckor LipeHor KpcTa, momoh je npuctusana ca cBux
cTpaHa. lMpBe MeanUMHCKe MrCKje 1 CaHWUTeTCKa 1 Apyra nomoh golwune cy u3 Pycuje. Cnegune cy meau-
LMHCKe mucuje n3 Bennke Bputanuje, OpaHuycke, Mpuke, Xonanauje, laHcke, LLBajuapcke, Amepuke...
MatepujanHa nomoh v nojeanHum cturnu cy u3 Morbeke, KaHape, Ayctpanuje, Hosor 3enaHpa, Mipcke,
Hopseuwke, NHavje, Janana, Ernnta, JyxxHe AMepuke n apyrux 3emasba. IcKpeHy npurjaterbm cpnckor
Hapoga cy dopmyvpanu pasHe GpoHA0Be NoA oKkpubeM LipBeHor KpcTa v Apyrux yapyxera. Centembpa
1914. dopmupaH je Cpnckm noTnopHM GoHA y JToHAOHY, a HoBeMbpa McTe roguHe y LLIKOTCKoj je ocHoBaHa
npBa jeanHuLa bonHyLe LWKOTCKUX »KeHa 3a CyX0y y MHOCTPaHCTBY.

Linrb oBor paga je 6vio aa Bpatmo cehatbe Ha bonHuLe WKoTcKnx xeHa y Cpbuju 1 ca Cpbrma y Toky Mpsor
cBeTcKor pata. OHe y MCTopuj1 CPMCKOT HapoAa 3ay3uMajy nocebHo mecto. Hactane cy nHumjateom ap Encu
Mog UHrnnc (1864-1917), nekapke, xmpypra, 6opLia 3a )eHcka npasa, a noapLukom LLkotcke penepauyje
cndpaxeTCKMX ApyLuTaBa. IcKIbyunBo y cacTaBy xeHa, bonHuLe WKOTCKMX XeHa cy cBojuMm yueluhiem y paty
BENMKMM A€NIOM AOTIPUHENE POAHOj 1 MPOodeCcoHanHoj paBHONPABHOCTH, NOCEGHO Y 06N1acTV MefULIHE.
MHorv cTaBoBv capaLlibuLie MPOM3NLLAK Cy 3axBasbyjyhin reHepaLmjv NpBYX IeKapKky, Koje cy ce nsbopune
3a paBHOMPABHOCT Npu 1360py 1 06aB/barby Npodecyje Nekapa, Kako y MUPY Tako 1Yy paTy.

KrmbyuHe peun: MpBu cBeTcKM paT; BonHuue WwKoTckmx xeHa; LLikotcka; Cpbuja; UHrnnc E.

META JEAUHULUA BOJTHULE LUKOTCKUX
KEHA - JEAUHULA ,,TUPTOH N bYHAM",
OPAHLYCKA, hEBHEJINJA, CONYH

IleTa jenunanita bomHauie MKOTCKUX >KeHa, Je-
muunna ,, Iupron u Ibynam®, paguna je y @pan-
1yckoj (Troyes) on ocHyBama, Maja 1915. Ony-

KOM (paHIIyCKOT BOjHOT CaHNUTETa, HOBeMOpa
1915, npecerpeHa je v Hehennjy, a nomackom
okymanyje npebadena je Ha COMyHCKM PpOHT
(Cnuxa 1). Jepunuia je 6uaa oy pykoBof-
ctBoM ap En JIynse Maxunpoj (Dr. Anne Louise
Mcllroy, 1874-1968), koja je ocTasna Ha 4ey 10
Kpaja fienoBama 6omHule, cenreMopa 1919.

Cnuka 1. bonHuue WKoOTCKUX xeHa, JeanHuua,,lmpToH n tbyHam” Ha ConyHckom GpoHTY
Figure 1. Scottish Women’s Hospitals, Girton and Newnham Unit, the Salonika Front
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MNonosuh-®ununosuh C.

d ik

Cnuka 2. [p EH Jlynsa Maknnpoj, pykoBogu-
nauy JegnHuue ,MmpToH 1 byHam’, BonHnue
LUKOTCKIX >keHa, ConyHCKn GpOHT

Figure 2. Dr. Anne Louise Mcllroy, CMO of
the Girton and Newnham Unit, the Scottish
Women'’s Hospitals, the Salonika Front

Jlexapcky exumy cy unHune fp Jlyusa Makunpoj
(Dr. Anne Louise Mcllroy), np V3ab6en Emcnu (Dr. Isabel
Emslie), np Onopua Kup (Honoria Somerville Keer), np
Mab6en Xappu (Dr. Mabel Hardie), np Enusa Ipejr (Dr.
Eliza Stephenson Greig), np LIun Ilarpoun Toppon (Dr. Jean
Patron Gordon), ip Pyt Vnen Kousej (Dr. Ruth Eden Con-
way), ip Kapomn Jloy (Dr. Caroline Victoria Lowe), op J1.
Hopotea Tejnop (Dr. L. Dorothea Taylor), np Inenuic Bopx
(Dr. Gladys Ward), np Mepu Maxuwun (Dr. Mary Lauchline
McNeill), ip Eren Ilpajc (Dr. Ethel Jane Mildred Pryce), ip
Mepu Anexcaupep (Dr. Mary Alexander) n ip Bap6apa
Maxrperop (Dr. Barbara McGregor). Jepunniia je umana
3yOHY CTaHMULLY, ¥ K0joj cy papguie 3ybapke Kej Jlatapy
(Kate Latarche) v Mepu 1leju Punmu (Mary Jane Ripley).
ITopep xupypruje, 60nHuUIIA je TpUMana o6osene of Ma-
napuje u fpyrux MHGEKTUBHIX 000/berba.

Ip JIynsa Makunpoj, Vipkuma, 6ua je mpBa xeHa Je-
Kap ca JUIUIOMOM MefullyHe U Iatonoruje y [masrosy.
ITocne paTa nocTana je mpBa >keHa nmpodecop Ha Mepu-
uHCcKoM ¢akynrery y Jlonpony. Ip Makunpoj je, mopen
OPOjHUX CPIICKUX ¥ OPUTAHCKMX OJIMKOBaIba, OMIa IIpor-
naleHa 3a gamy Benmnke Bputannje (Cnuxa 2).

Y jemunnim je 6una pagyornor rocrohuna Exur Cronn
(Miss Edith Anne Stoney, 1869-1938), upcKor nopeka,
Koja je puItoMupana MaTeMaTuky Ha Kem6puiry u Tpu-
HUTHU KoJlelly. Y To BpeMe pajiuoyoryja je 6uma perka y
MEIMLIMHCKOj IPAKCH. 3aTo je BP/IO 3HaYajHO LITO je paju-
onor Crounu popmupana peHATEHCKY CTY>KOy Y HEKOMMKO
jemuuuia BonHMIA ITKOTCKIX JKeHa.

Jenununa ,,Iupron u Ibynam“ y Conyny 6una je y
cacraBy (paHIIYCKOT CaHNUTETa, Ca HAMEHOM II0jadyarba
cprckor BojHor canurteTa Ha ConyHckoM ¢ponTy. Camo
y nepuopny jyn—-asryct 1916. 6omanna je mpumuaa 1000
HalnyjeHaTa, a Hajuelhe ca A1jarHO30M Manapuje U Ju-
senrepuje. Hakon [opanuencke n KajmakuanaHncke 6utke,
BEJIVKY Y/IOTY Y XVIPYPLIKOM 30pUIbaBatby NMase Cy jenn-
Hune bomauna mkorckux xxena y Conyny n Octposy. Je-

‘ DOI: https://doi.org/10.2298/SARH170704168P

CnukKa 3. bonHuue WKOTCKUX XeHa, JegmHuua,Kop3smka“’, Ajauo, Kopsuka
Figure 3. The Scottish Women’s Hospitals, Corsica Unit, Ajaccio, Corsica

myHMLA ,[uproH u Ibynam® ce 6aBua pexabumiranujom
V1 OPTOIIETCKOM IIPOTETHKOM OpojHuX nHBa/mpa. [locrahe
Ho3HaTa 110 ocHyBawy Opromesckor reHTpa ,Kaakyra®
(Calcutta Orthopaedic Centre), 3a nederbe Benukor 6poja
CPIICKVIX pameHyKa 1 nHBamupa. ITo ocnobobhemwy, np Ma-
KIJIPOj je OpraHmn3oBana OpTonencky nenrap y beorpany,
ucnoy ABare.

LWECTA JEAMHWLUA BOJIHULIE LUKOTCKUX KEHA -
JEAVHUUA ,,KOP3UKA“, HA KOP31LA

IMecra jepuunia BonHuIle IKOTCKUX JXeHa, JeqMHMIA
»Kopsuka“ (the Corsica Unit), opraHusoBaia je n1ederme 1
pexabumuTanyjy cpIckmuxX BOjHUKA U CpIICKe u3berie Ko-
nouuje Ha Kopauun. ItaBHa 6071HMIA je 61ta cMelTeHa
y jemHoj Buny, y Ajaunjy, usonosana 6omunia y JIazapery,
ToK cy ambymnaHTe 1 iucriansepy 6w y cemmma (Crmxa 3).

Jemmuuna , Kopsuxa“ (Serbian Refugee Hospital, Cor-
sica) uMana je, mopen CpIcKor HOTIOpHOT GoH/a, 1 Ma-
Tepujanny momoh 1 mogpiKy rpaga Mandectepa 1 Yauje
yjenuieHnx CrHAMKara. VIcToBpeMeHo, ppaHIycKa Biafa
je mopprKaa XXMBOT CPIICKe KOJIOHMje, He camo Ha Kop-
suny Beh u mupom Opannycke. Jeanunna ,, Kopsuka“
npensobena ca fp Mepu Brep nmana je Texxak 3agaTax
A ,VI37Ie9V V1 [IOBPATH Y HOPMAJIaH XXMBOT Ji€0 M3HEMOITIe
CpIICKe HallMje... Buyo je To IOHOBHO CTBapame Haluje
CTIOM/bEHE 1 PacyTe [0 CBETY — OIIOPABUTIL M BPATUTH Y
JKUBOT JbYJie, XKeHe, flelly Koja ymupy“[1, 2].

JenuuuLa je 3amodesa CBOje [e/0Balbe Ha ey ca Ap
Mepu Anuc bnep (Dr. Mary Alice Blair, 1880-1962), ne-
kapkoM ca Hosor 3emanga. PykoBofcTBO cy HacTaBmie
ap Mepu Enuzaber ®ununc (Dr. Mary Elizabeth Phil-
lips), Bemmanka, notom ap Ennsaber Koprnanp (Dr.
Elizabeth Courtland), 3aBpumia Meguuuny y bpucny, fp
Matunna Maxdejn (Dr. Alexandrina Matilda MacPhail),
IIxornanbanka, ap Enna lect (Dr. Edna Mary Guest), Ka-
nabanka u gp Onopua Kup (Dr. Honoria Somerville Keer),
Kanabanka. Jlekapcky exuny cy unnune ip Kerpun An-
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Encu UHrnuc (1864-1917) n bonHuue WKoTckux xeHa y Cpbuju y Benukom paty - 2. aeo

Cnuka 4. bonHuue WKOTCKUX XeHa, JeanHuua ,Amepuka’, y Octposy, Ha ConyHCKOM GpPOHTY
Figure 4. The Scottish Women'’s Hospitals, America Unit, Ostrovo, Salonika Front

nepcoH (Dr. Catherine Emslie Anderson), ip Mepu ®ep-
rycoH (Dr. Mary Mitchelina Grant Ferguson), np Enut
Xonsej (Dr. Edith Blake Hollway), np Codu Ilexcon (Dr.
Sophie Bangham Jackson) u pp Xenena Ilonc (Dr. Helena
G. Jones).

bonmnuna mkoTckmx >keHa ucrnosuia je n3 ComyHcKor
3amuBa 25. gereM6pa 1915, a pagnna je go ampua 1919.
Y BpeMe CBOT fiefIoBama, JepyuHna ,Kopsnuka“ je npumu-
na 1704 60MHNYKNX ManyujeHata U 15.515 aM6ymaHTHIX
nanujenara. Ip Encu ViHrnmc, ocHuBa4 u pykoBopuiang
Bonuune mWKOTCKMX XeHa, moceTmna je 6onuuy Ha Kop-
3y arpuia 1916. OHa je 6171a MHOTO 33/J0BOJbHA PajioM
¥ TOIUIOM arMocepoM Koja je Bragana Meby 4iaHoBuMa
OBe Be/IMKe 3ajeffHIIIe, IPY/OIIIE Ca pas3/IMINTUX CTPaHa
CBeTa.

Ip Mepu ®unurc je pykoBofuna JefuHUIoM ,Kop-
3uka“y Ajaunjy Ha Kopsunwy, o 1. maja 1916. 1o 4. jany-
apa 1917. Y Bpeme xapa je gp Punumc 6uma pykoBogu-
nar 6omHuIe GOPMUPAHO je MYIIKO, )KEHCKO Ofie/belbe
U IOPOAMINIITE, Iie je pobeHo 79 6eba. IlomynapHocT
np Oumunc notephyje n ncnpahaj, kasa cy y leHy 9acTt
mnapuhu 3 Jlasapera npukasanu CpIcky Bepsujy Mo-
nujepa. Of1ackoM Huje mpecTasa beHa HaKJIOHOCT IIpe-
ma Cpbuma. [Ip ®unuiic je, mo ocnobohemwy, nokpenyna
00yKy CPIICKUX JleBOjaKa 3a MeIMI[MHCKe CecTpe, Koja je
IIOCTUIVIA JIETIe Pe3y/TaTe.

CEAMA JEAUHULA BOJTHULE LUKOTCKUX
KEHA - JEQUHULA ,AMEPUKA"” Y OCTPOBY, HA
COJIYHCKOM ®POHTY

Cepma jepuHuna bomHuile mxoTckux xeHa y OcTpoBy,
Ha ConyHckoM ¢pponTy (Cnmka 4), fenoBana je oz yI-
paBoM np ArHec benet (Dr. Agnes Bennett, 1872-1960),
aycTpanmjcke 7eKapke, Koja je fouuia ca Hosor 3enmanga.
Bonmanua je mpatuia penosamwe Tpehe cprcke apmuje u
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Cnuka 5. [1p ArHec benet (1872-1960) rogu-
He 1916.

Figure 5. Dr. Agnes Bennett (1872-1960), in
1916

6wma je mosHara xao Tpeha mosbcka xupypiuka 60m1HuUIIA.
Buna je mojagana CprickumM XMpypLIKIM 3aBOjULITEM, IO
pykxoBopcTBoM ap Yenomupa Hypbhesuha (1866-1940),
XUPYPIa, KOju je 3aBpuino MeguuuHy y beay. Jlekapckn
noMohHuk 6mo je Mmeguuuuap Ypouw Pyxmuunh (1891-
1966), xoju je mopeyn 6OMHIYKNUX JYKHOCTY VIMAO YJIOTY
mpeBopuona. Y 60mHumm je 6umo oko 60 CprcKux 60mHu-
Japa i HoMONHMX pagHuKa.

Y KOMIIIETHO OIIPeM/bEHOj II0/BCKOj OOHMIM Ha 06a-
nu jesepa OCTPOBO pajyIe Cy leKapKe, MESUIITHCKE
cecTpe u 6onHMYApKe, HajBehnM femom us Aycrpannje
u ca Hosor 3enanpga. bonauna je Hacrana samaramem
MaTepujanHe oMohy 6pOjHUX aMepUYKIUX (UIAHTPO-
Ila, I1a OTY/a ¥ Ha3uB JenuHuna ,Amepuka“ (the America
Unit). Y ocHuBamy oBe 60IHMIIE BEVKI SOIPUHOC Aaja
je Kernuu bypk, mpomorep bomauie MKOTCKUX XeHa y
Amepuny u Kanagn.

ITopen np Arnec benet (Cnuxa 5) [3], mexapcky ekumy
gyuHMe cy: Ap JInmmjan Kynep (Dr. Lilian Violet Cooper),
IIpBa >KeHa XUpPYpr y Apxasu Ksuncnenn (Aycrpanuja),
Mepu Ilozedpuna bendopn (Miss Mary Josephine Bedford),
¢unantpon us bpusbejua, np Llecu Cxor (Dr. Jessie Ann
Scott), ca HoBor 3enanpa, wianmnija bomamige mKoTcKux
xeHa y Kparyjesuy u Kpymesny. ®ebpyapa 1917. npu-
APY>KIJIa MM C€ jONI jeflHa JeKapKa u3 AycTpanuje, op
Mepu me Tapuc (Dr. Mary Clementina De Garis) (Cnu-
Ka 6), u3 Bukropuje. Y nekapckoj exunu cy 6umie Tpu
IMxornanbhanke: gp Cubun JIyuc (Dr. Sybil Lonie Lewis),
nekapka bomHuie mxoTckux xeHa y Bamesy, np AHa
Jlejma Mynxkacrep (Dr. Anna Leila Muncaster), nekapka
y jemuunum Cprickor mornopHor ¢poHpa y Kparyjesuy u
np Msaben Emcnu (Dr. Isabel Emslie) (Cnuxka 7), xoja je
npebaryia 6omHuny y ocno6oheny Cp6oujy. ¥ exunu cy
takobe 6ue gp Mepu lopron (Dr. Mary Louisa Gordon),
ap Ipejc Iawnropn (Dr. Grace Winifred Pailthorpe), np
Xenen Jlunu (Dr. Hellen Lillie), np Iloan Kenegu Poys
(Dr. Joan Kennedy Rose), np Mupa Maxensu (Dr. Myra
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Cnuka 6. 1p Mepu KnemeHTuHa ge fapuc

Cnuka 7. [Ip M3aben Emcnn, pykoBoaunad

MNonosuh-®ununosuh C.

i\

Cnuka 8. [1p Encn Mog WHrnnc (1864-1917)

(1881-1963) BonHunua WKOTCKMX *eHa y Bpatby roguHe 1916.
Figure 6. Dr. Mary Clementina De Garis (1881-  Figure 7. Dr. Isabel Emslie, CMO of the Scot-  Figure 8. Dr. Elsie Maud Inglis (1864-1917),
1963) tish Women's Hospitals in Vranje in1916

Mackenzie), ip Ma6en Brejk (Dr. Mabel Nellie Blake) un
np Mepu ®eprycon (Dr. Mary Mitchelina Grant Ferguson).

Ocobipe o 60 WIaHMIA YMHUIIE CY TIET >KeHa XUPYP-
ra, 20 00y4eHMX MeAMIMHCKUX cecTapa, 10 60nHmYapKy,
IlaBHa MeauimHcka cectpa Mop Tejt (Miss Maud Ellen
Tate), apmunuctpatop ®nopenc [lex (Miss Florence Jack).
bonuuia mxorckux xena y OCTpoBy nodyerna je 1a pagu
13. aBrycra 1916. ITo ocno6obhemy mpecerpena je y Bpame,
IZie je pajuia ronyHy gaHa. bomxuna y Octposy je 6ua
npahena TpaHCIOPTHOM jefMHUIIOM, KOja ce IToCe6HO
ucraxna y BpeMe [opunyeBcke u Kajmaxyamancke 6utke
u y npo6ojy Conynckor ¢pponta. Pykosoguonu TpaHc-
noprHe jenuHute cy 6une Kerpun Xapmm (Mrs. Katherine
Harley), Mepu bendopn (Miss Mary Bedford) u Kernun
Iunoun (Kathleen Dillon).

Ip Arnec bBener csefoun: ,Hema guneme ma cy To
Cp6u usBenu, mpocTo HepepoBaTHo... Kako ¢y oHu oc-
Bojumu KajMak4yamas mpaso je aynio, nemwyhu ce cBe BpeMe
y3 Te muTnLe... 6e3 cymme, CpOu Cy OCTUIIN fUBaH Ha-
Ipefak MMoj KoMaHjoM reHepana Bacuha... Ce ok uma
pameHNX Ha OpfyMa Halla Koja he ofy1asuty 1o Bix, ako
je To Jbyncku moryhe moctuhn®.

Bonuuna mwkorckux >keHa y OcTpoBy ,,011a je jenHa ox
peTKux 60/IHMIIA KOja je MMaa TIPUBUIETHjy ¥ BOJHIYKY
4acT fa Oyfie Ha IpBOj MHUjU PponTa... CasHame ja cMO
Tollie OBJie JOOPOBOJ/BHO, 1a IM IIOMOTHEMO, a Hac Hije
IIOC/TaJI0 HUKAKBO BOJHO MMHMCTAPCTBO IO Hapehewy
IOHETOM Ha HeKOj KOH(epeHIVj!, Memba IOTIYHO CUTY-
anujy’, pexia je np bener [4].

[lepmecet nBe unanue Jequunie ,Amepuka“ bonuuie
IIKOTCKYX XeHa Y OCTpOBY, BaHAECT JieKapa U YeTphe-
ceT MeVILIMHCKUX cecTapa 1 OOTHUYAPKIU OIIMKOBAHO je
Opaenom cprckor Ilpsenor kpcra. Opgen Ceetor Case
nobue cy ap Araec bener, np Jlunujaun Kynep, np Mepu
ne Tapuc, np M3aben Emcnu, np Ilecu Cxkor, gp Cubun
Jlync, np JInnmuan Mynkacrep u Mepu Ilose¢un bendopa.

OCMA JEAVHULA BOJTHULIE LUKOTCKUX »KEHA
- JEOVHULA ,JIOHAOH* HA PYCKOM OPOHTY U
NOBPYLIU

Bonumniia MKOTCKMX >KeHa, Jequuaniia ,,JJoumoun (London
Unit), nop, pykoBoacTBoM ap Encu VHrmuc, 6una je y npa-
TibM [IpBe cpricke fo6poBo/padke AUBU3Nje, Koja je dhop-
mupana y Pycujn. Ip Encu Marnuc (Cnvka 8) ca 75 4ma-
Huna bonnile MKOTCKMX >keHa cTurma je y Ofecy aBrycra
1916. boman1a je MMana nparmwy TpaHCIIOPTHE jenMHuUIE,
ca 16 ayroMo6ua 3a eBaKyanujy pameHnka. Pykosonn-
nay TpancnopTHe jepyHuLe 61a je 6apoHeca EBennua
Xasepdunp. Jlexapcky exuny cy unnmie fip Encu Vnrnnc,
pyKoBoamIaL u Xupypr, fp JInnujan Mepu Yecnu (Dr.
Lilian Mary Chesney), xupypr, ap Kerpun Kop6ert (Cath-
erine Louisa Corbett), xupypr, ap /lusa Mepu Ilotep (Lisa
Mary Potter), np Llener Jlepn (Dr. Janet Stewart Laird) u
ap Inepuc Bopg (Dr. Gladys Ward), megunyHapke ArHec
Mapou (Agnes M. Murphy) u Enunop Peupan (Elinor
Frances Rendel). I'maBHe MepgyMHCKe cecTpe 6une cy Ma-
puon ®oxc (Marion Fox) u Mepu Busapp (Mary Vizard).

Canuret npu IIpBoj cpIckoj f06pOBO/BAYKOj FUBU-
3mju 610 je OpraHM30BaH y [Ba nazapera. PykoBoauian
npBor nazapeta 6uo je fp Hparocnas ITomosuh, ok je
Ipyru nasapert npensoauo fp Bragumup Cranojesuh.
Y jecen 1916. ronune y o6pyuu ce Beh 6opuna ITpsa
CpIcKa Bo6poBo/bauka AMBU3Yja, 3ajeJHO Ca PYCKUM U
PYMYHCKMM AuBU3HUjaMa. Y 60p6ama Ha GpPOHTOBUMA ¥
Tpancunsanuju u Jobpynn, Cprcka auBusuja je umana
BeTMKe IybnTKe, ca jom Behum 6pojem pamennka. bon-
HUIIA IIKOTCKMX JK€Ha je 3ajefHO ca CPIICKMM CAHUTETOM
npartuia cTpaxoBute 60p6e Ha PyckoM ¢pponTy u y Pymy-
HIjU ca BeIMKYM OpojeM pameHuka. [lenosana je y Pycuju
u Pymynmju of aBrycra 1916. no HoBeMm6bpa 1917, xana ce
noBykia u3 Meympuje [5].
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Encu WHrnnc (1864-1917) n bonHuue WwKoTckux xeHa y Cpbuju y Bennkom paty — 2. feo

Ip Nurnmc je nucana ca pponra: ,,Pycka pesonyuuja,
Koja ce goropuna 1917, yrposuna je 6e3bennoct IIpse
cpricke fuBu3yMje Ha PyMyHCKOM QPOHTY U paj IIKOTCKIX
xeHa...“ Ycnenua je Hapen6a OpuTaHCKe BiIajie fja ce KOM-
IUIETHO 0Cc00/be BpaTH y ZOMOBUHY, anu Ap VIHIuC je of-
6ua peunma fa he ce BpaTuTy caMo ca CpIICKOM BOjCKOM,
anM HUKAKo 6e3 me. [6].

IIp Viarmmc, 6onecHa n ncHpIbeHa, BpaTua ce ca Py-
ckor ¢ponra y IlIkoTcKy, a BojHum IIpBe cprcke go6po-
BOJbauKe MBU3Mje HaycTwm ¢y Pycujy, na 6u ce mocre
AYTOT Iy TOBaba IPUAPYKUIN CPIICKOj Bojciu Ha ConyH-
ckoM (ppoHTY. Maza ¢ KpajmbuM Hanopow, ap VHrmc je
M3BPIINTIA CMOTPY CPIICKMX BOjHMKa Y [71a3roBy, moToM ce
nosykna. [Ipemunyna je y Imasrosy, 26. Hopem6pa 1917.
Y3 XuMHe caBe3SHMYKMUX 3€Malba, MOCIefiby MOLTY Ofa-
T Cy joj 6puTaHCKM, PPAHI[YCKM U CPIICKY BOjHUIM. [Ip
Encu Mnrnuc je caxpamwena y Karegpanu Cseror [lajnca,
y Enun6ypry.

AEBETA JEAVUHULIA BOJTHULIE LUKOTCKUX MKEHA
-JEAUHWLUA ,, AP ENCU UHTACY, HA COTYHCKOM
OPOHTY, Y APATOMAHLIUMA

HeBeta jenuHuia bonHuie MKOTCKUX XKeHa, JefMHNIIA
»Ap Encu Murnmuc® (Dr. Elsie Inglis Unit) dopmupaHsa je
y 3Hak cehama Ha p Encu VHrinc, ocHuBava u musepa
Bonmuuna mkoTckux sxeHa. OcHUBame jeqVHUIIE je yCie-
IMTIO MOCIIe IIOBpaTKa ca Pyckor ¢ppoHTa, 1a je Tako Be-
nuku 6poj wiannua JIOHZOHCKe jeAMHUIIe YIIA0 Y CacTaB
HoBO(dopMupane 6onHuie. OBa jenuHMIA je OMIa ION
IIOKPOBUTE/bCTBOM BojHOr MMHUCTapcTBa U UMaa je
JacT fa Ipe MoTacka ¥IMa CMOTPY Y IPUCYCTBY Kpasba 1
KpasbuIie.

Jenuunua ,,Ip Encu Murnuc®, nomcka 6omHuIa Ha
ConyHckoM GpoOHTY, OMIa je IOCTaB/beHa Ha jeHO] Ia-
nuuy usMmeby JIparomanna u Beprekora, y HermocpenHoj
6mm3uHM >XemesHM4Ke npyre. Vmana je kananuret ox 100
IoCTesba, a 0cobbe of 25 wianuna. bonuuna, npahena
TpancniopTHOM jenyHMIIOM, Ha yeny ca Llepanansa Xeyns
(Miss Geraldine Hedges) u ®pancuc E. Pobuncon (Francis
E. Robinson), umana je 32 Bosusa, of tora 25 kona. Of,
noyeTka anpuia 1918. 60mHMIA je MMasIa By>KHOCT IPBOT
3aBojuiTa Ha caMoM ¢pponty. [Tanujentn cy 6umu Cpb6u,
Opannysu, ranujanu, Ipnu, Pycu u gpyru.

JenuHMna je popMupaHa Kao mojadyawe bomHunm
IKOTCKMX >keHa Y OcTposy. Cenrrem6pa 1918. 6omHmIa
je, mox, pykoBopctBoM Ap JInnujan Yecun (Dr. Lilian Ches-
ney), npebauena y Jowu Iloxap, a okto6pa y Ckorbe.
Bonmnuna je cBoje genosame 3aspummia je y Capajesy, rae
je pagmna go anpuia 1919.

Jlekapcky exuny cy uuHuIe ip AHeT Marunpga ben-
coH (Dr. Annette Matilda Benson), np Jlunvjan Yecun (Dr.
Lillian Chesney), np Inmenvic Bopn (Dr. Gladys Ward), mp
Enunop Penpien (Dr. Elinor E Rendel) u meguiunap Artaec
M. Mapdu (Agnes M. Murphy).

Ip Aner Bencon (Dr. Annette Benson, M.D.), xupypr ca
AYTOTOMIILUM UCKYCTBOM 13 VIHAMje, mocTaB/beHa je 3a
pyxosopvona Jenyunue ,,[Ip Ency Vinrmuc® Ip bencos je
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6una Meby mpBUM >keHaMa Koje Cy CTeKJIe 3Balbe JTeKapKe
Ha MepynyHckoM akynTeTy 3a xXeHe mpu KpameBckoj
6omuuny, y Jlongony. Hocunai je Oppena Csetor Case
U JPYIUX BUCOKVX OJ/IMKOBAba.

AECETA JEAUHULA BONHULIE LUKOTCKUX MKEHA Y
CAJIAHLUEY Y ®PAHLIYCKOJ

Jecera jenyuuiia bonHuIe MIKOTCKUX >KeHa 6una je Me-
MopujanHa 6onuuna (Tuberculosis Sanatorium for Serbs at
Sallanches, Haute Savoie) ca caHaTOpUjyMOM, HaMeIbeHa
CPICKMM CTyAeHTMMa U usbernmmiama 060IeM Of TY-
6epkynose. bomania je 6una monypana y @paHiyckoj, y
Camnanuey (Sallanches), uction, MonT branka, y 67suan
LIBajljapCcKe IPaHMIE.

PyxoBopuoru 6omHuLe cy 6une ap Marunna Maxdejn
(Dr. Matilda Alexandrina Macphail, 1860-1946) u ip Ma-
puan Bynok (Dr. Marian Theresa Bullock, 1877-1956). Jle-
KapCKy eKMITy ¢y unHme ap Marunga Makdejn kao ym-
paBHULa 6ormHue, Ap Mapujau Tepesa Bynok (Dr. Marian
Theresa Bullock) n ip Enuza6et Hun (Dr. Elisabeth Niel).
ImaBHe MegmiHCKe cecTpe ¢y 6une Eren Mop (Miss Ethel
Maude) u Mepu Jouanpcon (Miss Mary Steuart Donald-
son), anorekapuna Ena Monu Epton (Miss Ella Molloy
Ayrton) u pomahuna, rocrioha Mepu Munu (Mrs. Mary
Milne).

bonuuna mkorckux >xeHa y Cananiuey je paguma of
MapTa 1918. 1o jyna 1919. Cee Bpeme 60nHUIA je Hemno-
Bajla Ka0 CAaHATOPUjyM, YIIABHOM HaMelbeHa peKoBasec-
nentuma. 36or cse Behe morpebe, KamaunrteT OONMHMIE Ce
noBehao, o 100 Ha 150 mocresba.

IOp Matunpa Makdejn, lllxornanbanka, crygupana
je MemuuHy Ha JIOHFOHCKOM MEIULIMHCKOM (QaKyITeTy
3a >KeHe, Ifie je aumtomupana 1887. Ilocne crynuja, op
Makdejn je mpeysena cmy 0y nekapKe y MeIUIMHCKO]
Mucuju y VInguju, rae je ocHoBala JMCIAaH3Ep 3a CUPO-
MalllHe >KeHe 1 fienly y Magpacy. IIpe nonacka y Cananue,
Ip Maxkdejn je 6una pykoBopgwian Jenuuuiie ,Kopsuka®
Ha Kop3unu.

EnUnor

W3 obumue nmureparype nocehene bomHuiama mkoT-
CKMX JKEHa, 3aBplIaBaMo peuuma fip Viurnuc: ,,Busnre,
MM C€ Ha/Ia3MMO Y BP/IO TY>KHOj 3€MJ/bY, aJIi TO j€ Hajof-
BakHMja 3eM/ba y EBpornu, 6e3 usyserka. OBfie BUXOBU
HajOOobY JbYAM CTPafiajy Ha CBe CTpaHe, a/lv HUKaJ ce He
Kajle ¥l HMKaJ| He IIOMMCTIE HIL 33 TPEHYTAK fla Ce IIPeNajy,
Mako AyCTpUjaHLIM jolI YBEK MOTY Jla HarpHy. AycTpuja Ux
je cTpamrHo jomre Tpetupana, ami Cpbu HUCY oropyeHn
Ha uX. Cp6u ce oflHOCE IpeMa HellpHjaTe/bCKIM 3aTBO-
peHMIIIMa Ha IOTIYHO UCTY HAa4MH Kao IpeMa CBOjMMa,
MaJia HeMajy MHOro 1ITa #a uM nounyge. Cpbuja je jako
ITIOHOCHA 3eMJba I1a OTY/ja He BOJIM Jja je APYTU Hapoau
xane. OHa je IMBHA Maa 3eM/ba, ¥ MU cMO je Beh 3aBo-
TIeNIN, a7y je CKPO3 OIyCTOLIEeHa ca TP IOC/Iefba para.
Tako My MMaMO BOjHMKe Y Hallloj 60THUIIY KOjU CY CKOPO
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caMo Jievaliy, ajay Koju MOHOCHO NO0Ka3Yjy CBOje OXKUIbKe
u3 Tpu para“ [6].

Hp Encu Murnuc je nocunan, Oppena Ceetor Case n
IIpBa >KeHa Kojoj je ypyueH OpgeH benor opna. Memo-
pujanHa 9yecMa y MiaJieHOBIY je Hajlaeln CIIOMEeHUK
mocBehed ap Encu VHrmnc u BonHMIm MIKOTCKUX JKeHa,
jEIMHCTBEHOj MEIVILIVTHCKOj MUCUjU Y UICTOPYUjU MESVILIVIHE
u ucropuju Benmkor para.

Tlocne IIpBor cBeTckor pata komuTeTy bomHuIa MKOT-
CKMX XKeHa IIOMOITIU Cy U3Trpafitby MeMopujaiHe 60mHMIIe
3a Majky u fiete ,,[Ip Encu Vurmuc® na lenumwy, y beorpa-
ny. Ha ®usnonomkom MHCTUTYTY MemuumHCKOr aky-
TeTa y beorpasy cToju cnomen-mnoya y gact gp Encu Vn-
muc. Y obenexxaBamy CTOrofyuIm e of IIpBor cBeTckor
para, a noBofoM MebyHaponHor fana >xeHa, bpurancka
pesunennuja y beorpagy nmenosana je [lom ,,Encu Vn-
ruc” no ap Encu VHrnuce, nekapku, 60piy 3a fpyLiTBe-
Ha ¥ NONMUTMNYKA TIpaBa >keHa. MeMopujanHa 60mHuLA 3a
Majky u gete ,,[p Encu Murnnc® nanasu ce y Enun6ypry.
bucta gp Encu VInrnuc, oK/I0H CPIICKOT HapOZAa, a fefo
ViBana Memtposuha, usnoxena je y Hanyonannoj rane-
puju llxotcke, y Equunobypry.
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Elsie Inglis (1864-1917) and the Scottish Women’s Hospitals in Serbia in the Great

War - Part 2

Slavica Popovic-Filipovi¢

Serbian Medical Society, Section for History of Medicine, Belgrade, Serbia

SUMMARY

The news about the great victories of the Gallant Little Serbia
in the Great War spread far and wide. Following on the appeals
from the Serbian legations and the Serbian Red Cross, assis-
tance was arriving from all over the world. First medical mis-
sions and medical and other help arrived from Russia. It was
followed by the medical missions from Great Britain, France,
Greece, the Netherlands, Denmark, Switzerland, America, etc.
Material help and individual volunteers arrived from Poland,
Canada, Australia, New Zealand, Ireland, Norway, India, Japan,
Egypt, South America, and elsewhere. The true friends of Ser-
bia formed various funds under the auspices of the Red Cross
Society, and other associations. In September 1914, the Serbian
Relief Fund was established in London, while in Scotland the
first units of the Scottish Women's Hospitals for Foreign Service
were formed in November of the same year.

The aim of this work was to keep the memory of the Scottish
Women's Hospitals in Serbia and with the Serbs in the Great War.
In the history of the Serbian nation during the Great War, a special
place was held by the Scottish Women’s Hospitals — a unique
humanitarian medical mission. It was the initiative of Dr. Elsie
Maud Inglis (1864-1917), a physician, surgeon, promoter of equal
rights for women, and with the support of the Scottish Federation
of Woman'’s Suffrage Societies. The Scottish Women'’s Hospitals,
which were completely staffed by women, by their participation
in the Great War, also contributed to gender and professional
equality, especially in medicine. Many of today’s achievements
came about thanks to the first generations of women doctors,
who fought for equality in choosing to study medicine, and work-
ing in the medical field, in time of war and peacetime.
Keywords: World War [; Scottish Women's Hospitals; Scotland;
Serbia; Inglis E.
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Professor Liberato J. A. DiDio — a great anatomist
of the 20th century and an advocate of medicine
without borders
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SUMMARY

Liberato J. A. DiDio (1920-2004) was one of the most prominent figures of anatomy belonging to the 20th
century’s second half and an open-minded man. In 1984, during the era of communism in Yugoslavia, he
opened the doors of the Medical College of Ohio (MCO) in Toledo, OH, USA, to a Serbian doctor. During
the troubled times for people and anatomists in Serbia in 1994, he saved their association from being
expelled from the International Federation of Anatomical Associations. In 1999, only a few months after
the bombing of Yugoslavia, he helped them to get the organization of the XVIII International Sympo-
sium on Morphological Sciences in 2005, the meeting of the leaders in the field. Serbian anatomists and
clinicians proved that he was right when considering them on a par with their peers in the international
anatomical and medical community.

Professor DiDio first showed talent with Gold Medal - top graduate at his high school, and La Royale
Award (Graduation Golden Ring) - top graduate MD. He was trained in Brazil, Italy, and the US. He was
the Founding Chairman - Department of Topographical Anatomy, Faculdade de Ciéncias Medicas, Belo
Horizonte, Minas Gerais, Brazil; Head of Gross and Surgical Anatomy, Northwestern University Medical,
Dental, and Graduate Schools; Founding Chairman, Department of Anatomy, MCO; Professor Emeritus at
the age of 70 (1990), Assistant to the President of the MCO, Consultant to the President and the Emeritus
Dean (1992-2004). He was a member of editorial boards of 34 journals, academic adviser in 92 M.S. and
Ph.D. theses.

Keywords: Professor Liberato J. A. DiDio; anatomy; morphology; XVIII International Symposium on

Morphological Sciences - Belgrade 2005

Liberato John Alphonse DiDio (1920-2004) was
one of the most prominent figures of anatomy
belonging to the second half of the 20th century.
He was a great scientist and an open-minded
man who, in 1984, during the communist era in
Yugoslavia, generously opened the doors of the
Medical College of Ohio in Toledo, OH, USA, to
a Serbian anatomist. And these doors remained
open for collaboration and support [1-5]. More-
over, during the tumultuous and troubled times
for anatomists in Serbia in 1994, he saved their
association from being expelled from the Inter-
national Federation of Anatomical Associations
(IFAA). However, this was not the end of his
generosity. In 1999, only a few months after the
bombing of the Federal Republic of Yugoslavia,
during the Congress of the IFAA in Rome, he
helped them and the Faculty of Medicine of the
University of Belgrade to get the organization
of the XVIII International Symposium on Mor-
phological Sciences (ISMS) in 2005, the meeting
of the leaders in the field, which was an honor
and a privilege never before bestowed on anato-
mists of the entire former Yugoslavia (Figure 1).
That scientific and moral giant had an extremely
rich and fruitful history.

Liberato J. A. DiDio was born in 1920 to
an Italian family living in Brazil. Early in his

life, it became obvious he was exceptional as he
got the Gold Medal as the top graduate of his
high school (Instituto Pratola, Sao Paulo, Bra-
sil, 1931), followed by the Certificate of Honor,
as the top student at the end of his gymnasium
education (Dante Alighieri College, Sao Paulo,
1936). Over the six-year medical school course
(1940-1945), he was the annual laureate of the
Montenegro Award as the leading student, and,
finally, he was awarded the La Royale Award
(Graduation Golden Ring) at the graduation
ceremony as the best M.D. (Faculdade de Me-
dicina, University of Sao Paulo, 1945). Even at
that young age, his talent and hard work were
internationally recognized and rewarded by
the Rockefeller Foundation Award as the top
student in basic medical sciences (1945). The
aforementioned awards are but a few from a
long list of 144 awards he received during his
long and fruitful life.

Professor DiDio had a fascinating and rich
educational background and training. First, in
Brazil at the Faculty of Medicine of the Uni-
versity of Sao Paulo, from which he obtained
the M.D. degree (1945) and the D.Sc. degree
(1949), and had the postdoctoral training in
embryology, postdoctoral course in labor med-
icine and forensic/medico-legal aspects, Ph.D.
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XVl

INTERNATIONAL SYMPOSIUM
ON MORPHOLOGICAL SCIENCES

ned Mantonegne
w ol Sciencies and Ars

Figure 1. Abstract Book of the XVIII International Symposium on Mor-
phological Sciences held in the Belgrade in the Serbian Academy of
Sciences and Arts, June 5-8, 2005

Teofilovski-Parapid G. and Miglino M. A.

in anatomy (Summa cum laude). At the University Hospi-
tal of the same school, he accomplished his internship in
tropical medicine, and residency in surgery. Finally, he got
the chairmanship in Anatomy and Embryology, by com-
petitive examinations (Summa cum laude) at the Faculty of
Medicine, Federal University of Minas Gerais, Belo Hori-
zonte, Brazil. The need to broaden his scientific horizons
and improve his skills took him out of Brazil. Hence, in
1955, he pursued his postdoctoral training in caryometry
and histophotometry at the Messina University, Italy, and
postdoctoral training in lymphology at the Parma Univer-
sity, Italy, in 1958. The crown of his education was the two-
year fellowship (1961-1962) in the US with postdoctoral
training in electron microscopy, polarization microscopy,
and study of medical education in the following institu-
tions: Department of Anatomy at the School of Medicine
of the University of Washington, Seattle, WA; Department
of Cytology at the Rockefeller University, New York City,
NY; and at the Department of Anatomy of the Harvard
University Medical School, Boston, MA.

The long list of his appointments begins with the posi-
tion of the Research Assistant in Physiology at the Faculty
of Medicine of the University of Sao Paulo (1942-1944),
followed by the Research Assistant and Instructor (moni-
tor) in Anatomy I (1943-1946). He left the School in 1954,
as Associate Professor of Anatomy, to become Professor
and Founding Chairman at the Department of Topo-
graphical Anatomy of the Faculdade de Ciéncias Medicas
in Belo Horizonte, Minas Gerais, Brazil, where he stayed
as Professor and Chairman until 1963. While at the Uni-
versity of Minas Gerais in Belo Horizonte, he also worked

Figure 2. The last meeting of professor and his alumna - Professor Liberato J. A. DiDio with professors (left to right) Gordana Teofilovski-Parapid,
Carlos Baptista, and Angelica Miglino (State University of Rio de Janeiro, July 2002)
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as Professor and Chairman at the Department of Veteri-
nary Anatomy (1955-1956) and Director of the Institute of
Morphology (Anatomy, Histology, Embryology, Electron
Microscopy, Neuroanatomy) (1962-1963).

At the age of 43, he definitely moved to the US, where he
continued adding prestigious titles and positions to his aca-
demic career: Professor, Head of Gross Anatomy and Surgi-
cal Anatomy, Department of Anatomy, Northwestern Uni-
versity Medical, Dental, and Graduate Schools, Chicago,
IL (1963-1966); Professor and Founding Chairman, De-
partment of Anatomy, Medical College of Ohio (MCO) in
Toledo, OH (first founding faculty member) (1966-1988);
Founding Dean of the Graduate School (1972-1986). Al-
though recognized as Professor Emeritus at the age of 70
(1990), this didn’t stop him from working at the MCO as
the Assistant to the President (1988-1991), Interim Direc-
tor of the Mulford Library (1990-1991), Consultant to the
President and the Emeritus Dean (1992- 2004). He kept
his international scientific activities as Visiting Professor
at the Institute of Human Normal Anatomy of the La Sa-
pienza University in Rome, Italy, as well as at the Depart-
ment of Morphology of the Escola Paulista de Medicina,
Federal University of Sao Paulo, Brazil, and as President
of the Committee on Ethics in Scientific Research at the
University of Santo Amaro, Sao Paulo, Brazil (Figure 2).

Dr. DiDio died in Sao Paolo (2004) as the Emeritus
Dean of the MCO. At the time, he was performing several
additional duties in Brazil: he was the Advisor for Gradu-
ate Studies at the Department of Surgery and Anatomy
of Domestic Animals of the Faculty of Veterinary Medi-
cine and Zootechnology, University of Sao Paulo, Vice-
President of the Organizacao Santamarense de Educacao
e Cultura, as well as Professor of Surgical Anatomy at the
Department of Surgery, and of Scientific Methodology at
the Department of Public Health (Faculty of Medicine),
Professor of Veterinary Anatomy at the Faculty of Vet-
erinary Medicine of the University of Santo Amaro, Sao
Paulo, Brazil.

He left behind a legacy of 11 books as either the only
or the first author, another 20 with chapters written by
him, 379 scientific papers, and over 177 papers reported
at morphological meetings worldwide. He reviewed 15
international books and translated another 11, which was
possible due to his knowledge of English, Italian, Portu-
guese, French, and Spanish. He was an academic adviser
in 92 M.S. and Ph.D. theses.

It is hard to find a system of the human body to whose
anatomy data Professor DiDio has not contributed [1-24].
In his huge scientific body of work, he dealt with coronary
circulation describing cardiac segments and subsegments

Figure 3. Professor David Brynmor Thomas (President of the International Federation of Anatomical Associations, IFAA, at the time) with pro-
fessors (left to right): Beverly Kramer (current IFAA President), G. Strkalj (South Africa), Lev Kolesnikov (President of the All-Russian Scientific
Society of Anatomists, Histologists and Embryologists), Mauricio Moscovici (Honorary Vice-President, International Committee of Symposia on
Morphological Sciences) with wife Fella Moscovici (Belgrade City Hall, Opening Ceremony of the XVIII International Symposium on Morphologi-
cal Sciences, June 5, 2005)
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in humans and their importance for cardiac surgery, elec-
tron microscopic investigations on the myocardium un-
der normal, experimental, and pathologic conditions, as
well as cardiac valve bioprostheses in humans [3, 5-10].
The research comprises the anatomical and experimental
investigations on anatomicosurgical segmentectomy in
dogs and its application in human cardiac surgery. Fur-
thermore, he conducted the research on anatomicosurgical
segments of organs other than the heart, in both humans
and other mammuals [11, 12, 13]. His most recent research
was related to several projects, such as aging, subcellular
structure of the normal and neoplastic prostate, placenta of
mammals, pineal gland, subcellular alterations induced by
amiodarone, and innervations of muscles of the arm and
their relationship with rehabilitation chronology [14-24].

Dr. DiDio was a member of editorial boards of 34 pres-
tigious scientific journals in the field at the time, such as
Acta Anatomica (Switzerland), Anatomia Clinica — now
Surgical and Radiological Anatomy (France and Germa-
ny), Anatomischer Anzeiger — now Annals of Anatomy
(Germany), Archivio Italiano di Anatomia ed Embriologia
(Italy), Bulletin de I'Association des Anatomistes (France),
Excerpta Medica (Anatomy, Histology, Embryology, An-
thropology) (the Netherlands), Morphology Journal (Rus-
sia), Ohio Journal of Science (USA), Brazilian Journal
of Morphological Sciences (Brazil), Revista Chilena de
Anatomia (Chile), etc.

Throughout the world, scientific and professional as-
sociations were eager to have Dr. DiDio as a member and
55 succeeded in that effort. He was a prominent member
of the American Association of Anatomists, American
Association of University Professors, American Associa-
tion of Veterinary Anatomists, American Cancer Society,
American College of Legal Medicine, American Heart
Association, International College of Surgeons (Fellow),
Anatomical Society of Great Britain and Ireland, Anato-
mische Gesellschaft, Associacao Brasileira de Editores
Cientificos, Associacao Medica do Parana, Portuguese
Anatomical Society, Societe dAnthropologie de Paris,
etc. He was a founder of the American Association for
Cell Biology, Ibero-American Society of Anatomy, Italian
Society of Histochemistry, and Pan American Associa-
tion of Anatomy. In the International Federation of Asso-
ciations of Anatomists, Dr. DiDio served as the President
(1986-1989), and afterwards as the Honorary President.
He died as the President of the International Committee
on Symposia on Morphological Sciences, generously help-
ing in organizing the XVIII ISMS, to be held in Belgrade,
Serbia, on June 5-8, 2005.

Dr. DiDio will be remembered as a man with immense
knowledge that made him define the importance of the
concept of “dynamic morphology” as an integration of

Teofilovski-Parapid G. and Miglino M. A.

structure and function. He will be remembered as a medi-
cal doctor and a scientist of great moral integrity, a de-
manding advisor, but nonetheless a supportive professor
and a devoted friend - all at the same time (Figure 2). The
21st century anatomy - without him - will never be the
same, for, among other things, Serbian anatomists and the
Serbian Medical Society lost a selfless supporter and a faith-
ful friend in the international medical science community.
However, by successfully organizing the XVIII ISMS held
in Belgrade, Serbia, on June 5-8, 2005, Serbian anatomists
and clinicians side by side - strongly supported by the Fac-
ulty of Medicine of the University of Belgrade, the Board
for Cardiovascular Pathology of the Serbian Academy of
Sciences and Arts (SASA) and it’s president Academician
Vladimir Kanjuh, and the authorities of the Republic of
Serbia - all united, lived up to Professor DiDio’s expecta-
tions, proving he was right when considering them on a par
with their international peers in the world of anatomical
and medical society [25]. That meeting, after 10 years of
sanctions, brought to the SASA for the first time over 100
foreign scientist, among whom Professor David Brynmor
Thomas (Figure 3) and Professor Pierre Sprumont, presi-
dents of the IFAA and the European Federation For Experi-
mental Morphology (EFEM), respectively. They both held
their associations’ council meetings in Belgrade during the
XVIII ISMS. Even nowadays, you will find “Belgrade 2005”
in the EFEM Statute [26]. Our leading clinicians at the Fac-
ulty of Medicine of the University of Belgrade and affili-
ated hospitals adopted the concept of dynamic morphology
and helped anatomists in creating an exceptional program.
Today, many of them are members of the SASA, like pro-
fessors Neboj$a Radunovi¢, Miodrag Ostoji¢, Dorde Ra-
dak, Nebojsa Lali¢, Petar Seferovi¢, Marko Bumbasirevi¢,
and other equally prominent ones, like professors Biljana
Obrenovi¢-Kiréanski, Nadezda Covi¢kovi¢-Sternié, Mio-
drag Raki¢, Mirko Teofilovski, and Mladen Kocica. The
Serbian Medical Society showed its best, and our interna-
tional colleagues have been fascinated.
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Mpodecop /inbeparo L. A. lnano — BenKn aHaToM ABaZAECETOT BEKA U

3aroBOPHUK meguuuHe 6e3 rpaHnua

lopaaHa Teodunoscku-Mapanug’, Mapuja A. MurnuHo?

'YHuep3utet y beorpagy, MeguumHcku dakynteT, beorpag, Cpbuja;

*YHueepautet y Cao lNayny, BetepuHapcku dakynter, Cao Mayno, bpasun

CAMETAK

Jln6eparo LI. A. Ingno (1920-2004) 610 je jepaH of HajeMu-
HEHTHWjuX aHaToMa fpyre nosioBuHe XX BeKa 1 ciobofoymaH
yosek. OH je 1984. rognHe, y Bpeme KOMyHUCTUYKOT peXxunma
y Jyrocnasuju, otBopro Bpata MeguumHckor pakynteta Oxaja
(M®O) y Tonegy cpnckom AOKTOPY 1 aHaToMy. Y TEeLLK1M Bpe-
MeHVMa 3a Hapopg 1 aHaTome Y Cpbuju, oH je 1994. cnacno
HUXOBY acouujauujy of n3baurBarba n3 VIHTepHaUyuoHanHe
denepauuje aHatomckmx acoumjaumja (MO®AA) n 1999, camo
HEKONMKO Mecelm nocne 6ombappoBatba Cpbuje, 3a Bpeme
W®AA koHrpeca y Pumy, oH je momarao iwuma 1 MeguumnHcKom
dakyntety YHuBep3uTeTa y beorpapy Aa fobujy opraHvsaumjy
XVIII iHTepHauuoHanHor cumno3unjyma MopdOonoLWwKMx Hayka
2005. rogyHe, cactaHak CBETCKUX ngepa y Modonoruju Koju Hu
aHaTomu y 61BLLOj Jyrocnasmju Hucy gobunun. Cprckm aHaTomMu
Y KNHUYapy Cy UCKOPUCTUAY NPY>KEHY NPUAKKY U fOKa3anu
Ja je 610 y npaBy Kaja VX je CMaTpao paBHOMPABHVIM Y CBETCKO]
aHaTOMUjN 1 MeAULIVHN.

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):351-355

Mpodecop Auano je paHo NOKa3ao TaneHart, MoyeBLwmn 3naTHOM
MeAasboM 3a 3aBpLUEHY FMMHa3Njy U KparbeBCKOM Harpagom
Junnomcku 3naTaH NpCcTeH 3a Hajbosbe AMNIoOMUpPaHor AOK-
Topa. V13y3eTHo ce 06pa3oBao y poagHom bpasuny, a 3atum y
Wtanuju n CALl. bro je ocHmnBau n gupektop Oferbera Tono-
rpadcke aHaTommje Ha DakynTeTy MeaULMHCKIX HayKa y beno
XopuzoHTtey (MuHac Xepac, bpasun), pykoBogunal, aHatommje
1 xmpypLuKe aHatomuje Operberba aHaToMuje Ha HopTeectepH
yHuBep3uteTy MeguumHckor, Ctromatonowkor v lNoctgunnom-
cKor dakynTeTa; oCHMBay 1 gupekTop Oferbera 3a aHaToMujy
M®O y Tonepny; ocHuBau v fekaH [lunnomcke wkone; npodecop
emeputycy 70. rognnm (1990). Mocne neH3voHUcakba paamn Kao
acnCTeHT npefcegHrka MOO, caBeTHMK NpeacefHMKa U fekaH
emepuTyc (1992-2004). buo je unaH n3gaBaykor caseta 34 Ha-
YUHa Yaconuca, CaBeTHWK Y 92 marmctepujyma v joKtopara.
KmbyuHe peun: npodecop Jinbeparto Ll. A. lInano; aHaTomuja;
mopoonoruja; XVIII iHTepHaumnoHanHm cimno3mjym mopdo-
NOLKMX HayKa — beorpag 2005
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Application of ultrasound diagnostics in
cardiopulmonary resuscitation - invited

commentary

Predrag Romi¢

Serbian Medical Society, Section for Anaesthesiology, Intensive Care and Pain Therapy, Belgrade, Serbia

The paper titled “Application of ultrasound di-
agnostics in cardiopulmonary resuscitation” [1]
represents one of review articles which analyze
the possibility of ultrasound (US) application
during cardiopulmonary resuscitation (CPR).
Having performed resuscitation for several
decades, I believe that this represents a minor
CPR topic since it can be applied only while
verifying consciousness during CPR (which
is to be avoided) since there are less than 10
seconds available (what can be achieved in
such a short time frame?). In addition, the real
indications are present only in the posttrau-
matic heart arrest (tension pneumothorax and
hypovolemia, but these conditions are easily
recognized and countered by anesthesiologists).

Pulmonary thromboembolism (PTE) is
confirmed by indirect US findings (“dilatation
and hypokinesis of RV, tricuspid regurgitation,
increased systolic pressure in RV < 60 mmHg,
dilated non-collapsible right hollow vein”) -
however, this can be useful only when the heart
is functioning, and we are talking about heart
arrest provoked by PTE. Hence, if the heart is
beating, we cannot see the dilatation and hy-
pokinesis of the right ventricle, tricuspid re-
gurgitation, etc.

Consequently, the recommendation to the
authors and everyone else who is planning on
introducing urgent US during CPR is that this
is only possible in intra-hospital CPR, when the
patient is already admitted to intensive treat-
ment. In fact, this is stated in the recommenda-
tions of the European Reanimation Council,
which emphasize the application of urgent US
during advanced cardiac life support, most fre-
quently used in the hospital setting [2].

The insistence on dividing CPR into extra-
hospital CPR and intra-hospital CPR is quite
significant and has been put to practice ever
since the time of projects researching extra-
hospital heart arrest, and especially since a
large multicentric study of the World Health
Organization titted WHO MONICA Project

(Multinational Monitoring of Trends and De-
terminants in Cardiovascular Disease) — the
study conducted between 1980 and 1990 in 21
countries unequivocally showed that cardiac
arrests which occurred in extra-hospital set-
tings were generally caused by coronary disease
and developed according to the ventricular fi-
brillation type, while intra-hospital cardiac ar-
rests developed according to asystole and elec-
tric activities without a pulse (PEA - pulseless
electric activity). One study has demonstrated
cardiogenic ethology in 91.5% of 10,861 extra-
hospital cardiac arrest cases taken care by emer-
gency medical teams [3, 4].

Since then, resuscitators have been aware
that these basic measures of CPR (external
heart massage and artificial respiration) in an
extra-hospital cardiac arrest only “buy some
time,” and causal therapy, such as defibrillation,
i.e. a countershock by electric current which
interrupts ventricular fibrillation, is needed
as soon as possible. At that time, automatic
external defibrillators (AEDs) appeared.
These devices independently analyze heart
rhythm and decide when and if to perform
defibrillation with the accuracy of > 98%, so
that they can be used even by resuscitators who
are not medical doctors. This represents the
basis for the PAD (Public Access Defibrillation)
program development as the objective of
contemporary CPR, which also comprises a
network of amateur-resuscitators equipped
with AEDs at locations where a large number
of people are likely to be [5, 6].

All of the aforementioned has been stated
with the ultimate goal to emphasize the wish
and willingness in contemporary CPR for the
earliest possible application of defibrillation
in extra-hospital cardiac arrests, which makes
the practicality of US use in these conditions
negligible. The only possibility is to apply this
method intra-hospitally, but even then only
during rare periods of consciousness verifica-
tion in patients suffering from cardiac arrest.
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IIpe mogHOmEema pyKkonuca YpeSHUIITBY YaCOMNM-
ca ,,CpIicky apxuB 3a IeTOKYNHO NeKapcTBo“ (CA)
CBU ayTOpM Tpeba ga mpounTajy YyTcTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpebne
uHdopMalyje 0 MUCaby Y NPUIIPEMU paja y CKIaxy
ca cTaHfapauMa 9aconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONoO3NNjaMa, jep
YKOIMKO PYKOINC He Gyfie ycknaleH ¢ oBUM 3aXTeBMMa,
Ypenuumrso he omIoKuTH N OXOUTH Her0OBO Iy6Iu-
KoBame. PajoBu o6jaBbenn y CA ce He XOHOpapuy.
3a yraHke koju he ce o6jaBuru y CA, caMoM HOHYIOM
paga CprckoM apXyBy CBU ayTOpM pajia IpeHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yaconuca — Cpicko ne-
KapcKo PyHITBO.

OIIIITA YIIVTCTBA. CA o6jaB/byje pajoBe Koju 10
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMTOCTY VTN JeIOM, HUTH
npuxBahenu 3a o6jaBpuBame. CA o6jaBbyje pafgoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTI
u Behe IMTHPaHOCTY TIpeNopydyje ce ayTopuMa fAa pa-
IIoBe CBUX OO/MNMKa Mpefiajy Ha eHrmeckoM jesuky. Y CA
ce 06jaBpyjy cnepehe KaTeropuje pajoBa: yBOJHUIN,
OpUTVHANMHY (HayYHM U CTPYYHU) PafoBM, MeTaaHa/INU-
3e, IIpeITIeAHN PafIOBY, IPETXOIHA U KPaTKa CaollITeba,
nprKasy 60NeCHNMKaA U CIydajeBa, CIMKe U3 KIMHNIKe
MefVIMHe, BUeO-WIaHIU, PafiOBY 3a IIPAKCY, aKTye/THe
TeMe, PafIOBY M3 UCTOPHje MeVIIHE 1 je3UKa MeIULIHe,
JINYHY CTaBOBY, HAPY4YeHN! KOMEHTapY, IIIICMa YPEeNHNKY,
IpYKa3u KibUra ¥ Apyru mpunosy. OpurnHaaHy pajioBy,
IpeTXOJHA U KpaTKa CaollllITema U MpuKasyu 6oecHnKa
U C/Iy4ajeBa IYOIUKYjy ce UCK/bYYMBO Ha €HITIECKOM je-
3UKY, a OCTaJIe BPCTe pajioBa ce MOTy ITy6IMKOBaT! U Ha
CPIICKOM je3MKy caMo II0 OfTyny Ypeguumrtsa. Pagosu ce
YBeK I0CTaB/bajy ca Ca’kKeTKOM Ha €HITIECKOM M CPIICKOM
jesuky (y ckmomy camor pykormmca). TekcT paga KynaTn y
mporpamy 3a obpany texcra Word, pontom Times New
Roman v BenmnuuHoM coBa 12 Tagaka (12 pt). Ce yetupu
MapruHe IOfeCUTH Ha 25 mm, BeIN4VMHY CTPaHMIe Ha
¢dbopmar A4, a TEKCT KYIIaTU C ABOCTPYKUM IPOPEoM,
JIeBUM TOpaBHAMbEM U YBIa4eHheM CBAaKOT Iacyca 3a 10
mm, 6e3 nepewa peun (xudenanuje). He xopucturu Ta-
OynaTope 1 y3aCTOIIHe IIpasHe KapakTepe (cIejcoBe) pagu
HopaBHama TeKCTa, Beh anaTke 3a KOHTPOJTY IOpaBHaa
Ha newypy u Toolbars. 3a Ipenasak Ha HOBY CTPaHy J0-
KYMEHTa He KOPUCTUTU HU3 ,,eHTepa’, Beh uckbydnso
onuyjy Page Break. Ilocne cBakor 3HaKa MHTepIYHKIIMje
CTaBUTHM CaMo jeflaH Ipa3aH KapakTep. AKO ce Y TeKCTY
KOPMCTe CIelyjamiHy 3Hauy (cuMO0iu), KOpUCTUTY GOHT
Symbol. ITogauu o KopuiheHoj IUTepaTypy y TEKCTY 03-
HavaBajy ce apallcKyM 6pojeBrMa y YI7IaCTVUM 3arpajia-
Ma — HIIp. [1, 2], 1 TO pefocieioM KOjuM ce II0jaBibyjy ¥
TekcTy. CTpaHuIle HyMEpPHCATH PEOM Y HOBEM TeCHOM
YTy, IOYeB Off HaCTIOBHE CTPaHe.

I1py mmcamy TeKCTa Ha eHITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTy je3ndKor cTaugapna American English u xopucty-
TH KpaTKe 1 jacHe pedeHuIle. 3a HasyBe JIEKOBAa KOPUCTUTHI
MCK/bY4NBO IreHepryKa MMeHa. Ypebaju (amaparu) ce 03-

HayaBajy GpabpuyKyM HasMBMMa, a UME U MECTO IIPON3-
Bobhaua Tpeba HaBecTM y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPUCTe O3HaKe Koje CY CII0j clioBa U 6pojesa,
IIpeL3HO HamucaTu 6poj KOji ce jaB/ba Y CYNepCKPUIITY
w cynckpunry (amp. *Tc, IL-6, O,, b, ,, CD8). Ykomuko
ce HellITO yoOuyajeHo muie KypsusoM (italic), Tako ce u
HaBopy, HIIp. ren (BRCAI).

YKONMKO je paj eo MarucTapcke Tese, OHOCHO JOKTOPC-
Ke Jjucepranuje, Win je ypabeH y OKBUpY Hay4HOT IIpoje-
KTa, To Tpeba moce6HO HasHaunTy y Hamomenn Ha kpajy
TekcTa. Takobe, yKOMMKoO je paj IpeTXOAHO CAOMIITEH Ha
HEKOM CTPYYHOM CaCTaHKY, HABECTH 3BaHIYaH Ha3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBama, [ja 1M je paj; 1 KaKko my6-
JIMKOBaH (HIP. ICTY VU APYTadMjy HACTIOB U/IN CaXKeTaK).

KIMHNYKA NCTPAKMBAIBA. Knuanyka uctpa-
KUBama ce Je@UHNITY Kao UCTpaXkMBamba YTHUIIja jef-
HOT MJIM BUILE CPefICTaBa M/IM Mepa Ha MCXOJ, 3[paBba.
Perncrapcku 6poj McTpaxxuBarma ce HaBOIM Y TIOCTIEHEEM
peny caxkeTka.

ETNYKA CATTTACHOCT. Pyxomicy 0 NCTpaXXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY MMCAaHOT
HPUCTaHKa NCTIMTUBAHUX 0c06a Y CKMafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofobpembe Haf/IeXKHOT eTIYKOT off6opa
7la ce MCTPpaXMBambe MOXKe U3BECTH 1 J1a je OHO Y CK/Iay ¢
IpaBHMM CTaHAapAuMa. EkcriepuMenTanHa ncTpaxuBama
Ha XyMaHOM MaTepyja/y U MCIIUTVBaba BpIIleHa Ha )XUBO-
THaMa Tpeba fia cafipyke U3jaBy eTUIKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlacHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JlaXKke MOTIMCaHa U3jaBa Yy OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBakoM Moryhem
CYKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a ofjaTHe
MHpOpManMje 0 Pa3IMINTUM BpcTaMa cykoba MHTepe-
ca TIOCeTUTH MHTEpHeT-CTpaHnIy CBETCKOT yApYyKema
ypeRHuKa MeguIHCKX yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) 1o Ha-
3uBoM ,,IlonuTuka usjaBe o cykoby uHTepeca®

AYTOPCTBO. Cse ocobe Koje Cy HaBeleHe Kao ayTOpU
pana Tpeba fia ce kBanudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBO/BLHO Y Pafly Ha PYKOIICY
KaKo 61 MOTao Jia IIpey3Me OATOBOPHOCT 3a IIeJIOKYTIaH
TEKCT U pe3y/TaTe M3HeceHe y pafy. AyTOpCTBO ce 3a-
CHMBA CaMO Ha: 6MITHOM JOIIPMHOCY KOHIENIUj I paja,
Tobujamy pesynTara UV aHATIM3Y Y TYMaderby pesynTarTa;
IIJIAaHMParby PYKOILMCA VI FeT0BOj KPUTUYKOj pEBUSU)U
Ol 3HATHOT MHTENEKTYa/THOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Bamby Bepsyje PyKOIMca KOjy ce IpUIIpeMa 3a IITaMIlarbe.

AyTopu Tpeba fa IpuIoKe OIMC JOIPUHOCA MOjeIMHATHO
3a CBaKOT KoayTopa y OKBUPY obpaciia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NMOfjaTaKa MIN FeHePaTHO
HafI7eflabe MICTPaXMBauKe IPpyIle CaMi 1o ce6u He MOTy
oIpaBfiaTy ayTopcTBO. CBY APYIM KOjU Cy JOTIpMHENN
u3paju paja, a Koju HIUCY ayTOpM PyKomuca, Tpebaio
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6 a Oyny HaBefleH! y 3aXBaHULIM C OIIJMCOM IBYIXOBOT
TOIIpMHOCA Pafy, HApaBHO, y3 IMICAHU NIPYCTaHaK.

HACJIOBHA CTPAHA. Ha nipBoj cTpannuy pykomnmca
Tpeba HaBecTu cnefehe: HacnoB paza 6e3 ckpahennua;
IpefJIor KPaTKOT HACTIOBa Pajia, [yHa MIMeHa U IIpe3uMeHa
ayTopa (6e3 TUTYNIA) MHAEKCHpaHa OpojeByMa; 3BaHMYaH
Ha3UB YCTaHOBA Y KOjIMa ayTOPU pajie, MeCTO 1 SP>KaBy
(pemocenoM Koju OfroBapa MHAEKCUPAHUM OpojeBrMa
ayTopa); Ha JHY CTpaHNIie HaBeCTU UMe U IpesNMe, ajl-
pecy 3a KOHTaKT, 6poj Tenedona, ¢pakca 1 uMejn agpecy
ayTopa 3a[y>KeHOT 32 KOPEeCIIOHAEHIIIjY.

CAJKETAK. Y3 opuruHaaiu paj, IpeTXOSHO U KPaTKO
CAOMIITEbE, METAAHAINSY, IPETJIe]] IUTepaType, IPUKa3
cnyd4aja (6omecHUKa), pafi U3 UCTOPYje MeIMLIMHE, aKTyell-
HY TeMy, paji 3a pyOpIKY je3VK MeIUILIMHE U paf 3a IPaKCy,
Ha JIPYTOj 110 ey CTpaHMIM JOKYMeHTa Tpebha MPIIoxKM-
TV CaXKeTak paja obuma 100-250 peun. 3a opurnHamHe
pajioBe, IPETXO/IHO U KPATKO CAOMNIITEHe, MeTaaHa/IN-
3e I TIpernefHe panoBe, caxeTak Tpeba fa uma cremehy
cTpyKTYpy: YBoa/Lnm, Metope, Pesynratu, 3ak/byyak;
CBaKI Off HaBEJIeHNX CeTMeHaTa IMICcaTy Kao 1mocebaH ma-
cyc Koju noune 60nn0BaHoM peun. HaBecTy HajBaxHMje
pesynTare (HyMepyryKe BPEFHOCTU) CTATUCTNYKE aHAIM3E
U HUBO 3HaYajHOCTHU. 3aK/byJaK He CMe OUTH YOIIIITeH,
Beh Mopa 6UTH IUPEKTHO MOBe3aH ca pe3ynTaTuMa paja.
3a mpukase 60mecHMKa caXeTak Tpeba a uma cinenehe
memoBe: YBop (y MOCTIeNb0j pedeHNIIN HaBeCTH LINJb),
ITpuxas 6omecHnKa, 3aK/by4aK; CETMEHTe TaKohe mucatu
Kao 1oce6aH Macyc Koji mounme 601j0BaHOM pedn. 3a
oCTajie TUIIOBE PaJioBa CayKeTaK HeMa ITOCeOHY CTPYKTYPY.

K/bYYHE PEYI. Vicnion CaxkeTKa HaBeCTH Of TPU JI0
IIecT K/bYYHUX peun uay uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBa, a KIbY4He peur Tpeba fa 6yny
perneBaHTHe VN OMUCHe. Y N300y KJbYYHUX pedun KO-
puctuty Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ] HA CPIICKM JE3MK. Ha tpehoj o pemy crpa-
HUIIM JOKyMEHTa IIPUIOKUTY HACIOB pajia Ha CPIICKOM
jesuKy, IIyHa ¥IMeHa Y1 IIpe3uMeHa ayTopa (6e3 TuTyna) uH-
IleKcupaHa O6pojeBrMa, 3BaHNYaH Ha3UB YCTaHOBA Y KOjH-
Ma ayTopy pafie, MecTo 1 fipxxaBy. Ha crenehoj — ueTBpTOj
0 pefly — CTPaHUIM HOKYMEHTa MPUIOKUTH CaskeTak
(100-250 peun) ¢ k/byaHUM pednma (3-6), 1 To 3a pajoBe
y KOjuMa je o6aBe3aH CaXKeTaK Ha eHITIeCKoM jesuky. [Tpesop
I0jMOBa 13 CTpaHe IMTepaType Tpeba fa 6yme y AyXy cpi-
cKoT jesyka. CBe CTpaHe peun WIV CHHTAarMe 3a Koje IoCToju
oxiroBapajyhe vMe y HalreM jesVKy 3aMeHNUTH TMM Ha3MBOM.

YKOMNKO je paji y LieMOCTY Ha CPIICKOM je3VKY (HIIp. paf u3
HCTOpHje MeJUIVHE, je3Ka MeAULMHe U [ip.), IOTpeOHO
je mpeBecTy HasuBe mpusora (Tabena, rpaduKoHa, CIu-
Ka, CXeMa) YKO/IMKO VX MMa, LIe/IOKYIIHM TEKCT Y BIMa I
JIeTeH]y Ha eHI/IecKu jesuk. CaxkeTKe M pafioBe KOjU Cy Y
LIe/IOCTY Ha CPIICKOM je3uKy ayTopu us Cpbuje Tpeba aa
iy hupunmnmom.

CTPYKTYPA PAJTA. CBy OfHAC/IOBY Ce MY BETUKIM
MacHMUM croBuMa (6071y). OpuruHamHu paj, MeTaaHa/Iu-
3a, TIPETXOMJHO U KPATKO CaoMIITemhe 06aBe3Ho Tpeba a
uMajy cnenehe mogHacmose: Ysop (LIvb pajia HaBecTn Kao
HOCTIeBY ITacyc YBopa), Metopie papia, Pesynrary, [Jucky-
cuja, 3aKk/bydak, JInteparypa. [Ipernen muteparype 4nHe:
YBop, ogroBapajyhu mogHacnosy, 3akbydak, JInreparypa.
ITpBouMeHOBaHY ayTOp MeTaaHa/IM3e U IperNefHOr paja
Mopa fia HaBefie 6ap IleT ayToluTaTa (Kao ayTop Mam Koay-
TOP) pajfioBa IIy6IMKOBaHMX Y YaCOIMICHMA C PET[eH3MjOM.
KoayTopn, ykonuko ux mMa, Mopajy fia HaBemy 6ap jemaH
ayTOIMTAT pajioBa Takohe MyOMMKOBaHNUX Y YaCOMNCH-
Ma c perieHsujoM. [Tpukas ciydaja unm 6onmecHKa dnHe:
YBop (Llwp pafa HaBeCTM Kao IOCTIERBY Iacyc YBoaa),
ITpukas 6omecHuka, [luckycuja, JInteparypa. He Tpeba
KOPVCTUTHU UMeHa 60/IeCHIKa, MHUIUjale, HUTY OpojeBe
ucropuja 60mecTy, HApOUUTO y WAycTparyjama. IIpnkasu
6orecHNKa He CMejy UMaTy BUIIE Off IIeT ayTOpa.

ITpuinore (Tabene, rpaduKoHe, CIMKe UTJ,.) HOCTaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha filaTy rpuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KopuctuTi camMo Kazia je HEOIIXOJHO,
¥ TO 32 BeOMa JIyrayke Ha3VBe XeMUjCKUX jelUEberba, Off-
HOCHO Ha3uBe KOju Cy Kao ckpahenmurie Beh mpemnosHat/pu-
Bu (crangappHe ckpahenune, kao Hnp. [THK, cuna, XVB,
ATTI). 3a cBaky ckpaheHuIy IIyH TepMuH Tpeba HaBeCTH
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapiHa
jepmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
Wz6erapatnt kopuitheme ckpaheHn1a y CaXKeTKY, a/ii aKO
CY HeOIIXOfiHe, CBaKy cKpaheHNIly 06jacHUTY Ipy IPBOM
HaBoDhemy y TeKCTY.

JEOVIMATHU BPOJEBI. Y TekcTy pajia Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTYM TIPUIIO-
3MMa JenuManHe OpojeBe mucaTy ca Ta4ykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aoKpyXuTu Ha
jemHy geryMany.

JEDTVUHWITE MEPA. [ly>xuny, BUCUHY, T&KVMHY U 3a1pe-
MVHY U3paKaBaTy y MeTPUYKIM jeAVHNIIaMa (MeTap — m,
kuorpam (rpam) — kg (g), murap — ) Wy BUXOBUM JeTo-
BuMa. Temmeparypy uspaxasarn y cTerrennMa Iensujyca
(°C), xomuuHy cyncTaHiie y Monuma (mol), a mputucax
KpBM y MUIMMeTpUMa XUBKMHOT cTyba (mm Hg). CBe
pesynTare XeMaTONONIKNX, KTMHWIKNX ¥ 6MOXeMMjCKIX
Meperba HaBONUTHI Y MeTPUUIKOM CHCTeMy npeMa Meby-
HapORHOM cucTeMy jepuunna (SI).

OBVIM PAJTOBA. LlenokynHy pyKonuc pafia — Koju 9MHe
HaCc/I0BHA CTPaHa, Ca)KeTaK, TEKCT pajia, CIIMCaK IuTepa-
Type, CBY IIPUIO3Y, OFHOCHO TOTIINCY 33 HUX U JIETeHIa
(taberne, cnuke, rpadUKOHM, CXeMe, LIPTEX), HACTTOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VKYy — MOpa M3HOCUTHU
32 OPVUTMHAJIHY PaJ, IPETXOHO U KPAaTKO CAOIIITehe, Paf
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13 UCTOPUje MeIMLMHE U IIperey aureparype fo 5.000
peun, a 3a IpyKa3 O6ONECHMKa, paj 3a IPaKCy, eAyKaTVB-
HYI WIAHAK U paf 3a pyOpuKy ,,Jesuk mepunyze* fo 3.000
peun; pajioBu 3a ocTase pybpyKe MOTY MMaTy HajBUIIe
1.500 peun. Bupeo-pamoBu Mory Tpajatu 5-7 MUHYTa U
6urn y dopmary avi, mp4(flv). ¥ npsom xazpy dunma
Mopa ce HaBeCTH: y HafHacoBy CPIICKM apXMB 3a IIefIo-
KYITHO JIeKapCTBO, HAC/IOB Pajia, Ipe3VMeHa U MHUIINjaIu
MIMEeHa U Cpeflber CI0Ba CBUX ayTopa paja (He ¢punma),
rofyHa uspage. Y Ipyrom Kajipy Mopa 6MTH yCHUM/bEH
TEKCT pajia y BUAy alicTpakTa o 350 peun. Y mocmenmem
Kafipy ¢punIMa MOTy ce HaBeCTI MMeHa TeXHIYKOT 0co67ba
(pexxnja, cHMMaTEsB, CBETIIO, TOH, oTOrpadmja 1 C1.). Y3
BUJI€O-PajioBe JOCTABUTH: MOCEOHO TEKCT Y BUAY ancTpa-
kta (o 350 peun), jenHy pororpadujy kao wrycTpanujy
IpUKa3a, ¥3jaBy NOTIMCAHY Of CBET TEXHMYKOT 0Co6/ba
7a ce OfIpMIy ayTOPCKMX ITpaBa y KOPUCT ayTopa paja.

ITPVIJIO3M PAZTY cy ta6erne, cmuke (¢potorpaduje, np-
TeXM, cXeMe, TpayKOHN) U BUEO-IPUIO3M.

TABEJIE. Caka Taberna Tpeba ga 6yne cama 1o cebu 1ako
pasymmpuBa. Hacios Tpeba oTkynaru usHap taberne, a
objammema uctoy we. Tabenre ce 03HaUaBajy apalcKuM
6pojeBuMa IpeMa pefocieny HaBohema y Tekcry. Taberne
LIpTaTy UCK/bYIMBO y nporpamy Word, kpo3s menu Table-
Insert-Table, y3 neduHuCcame TayHOr 6poja KOIOHA U pe-
moBa koju he umHUTH Mpexy Taberne. [lecHNM KIMKOM Ha
munry — nomohy onuyja Merge Cells u Split Cells — criaja-
TI1, OfHOCHO Aenmuty hemmje. Kymatn donrtom Times New
Roman, BenuamHoM crioBa 12 pt, ¢ jeBTHOCTPYKUM IIpope-
oM u 6e3 yBradera Tekcta. Kopuinhene ckpahenune y
Tabem Tpeba 06jacCHUTH Y JIeTeHAY MCIIOF, Taberte.

YKOMNKO je PyKOMMC Ha CPIICKOM je3VKY, TPUMIOKUTU Ha-
3uBe Tabena U ereHay Ha o6a jesuka. Takobe, y jexHy
Tabery, y okBUpy ucte henuje, yHeTH 1 TeKCT Ha CPIICKOM
¥ TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH [Be
Taberte ca gBa jesukal).

CJIMKE. Cnuke cy cBu 061y rpadpyuKkmux Ipujaora u
Kao ,,cmnke“ y CA ce o6jaBpyjy pororpaduje, nprexu,
cxeMe 1 rpadukonn. Cnyke o3HadaBajy ce apancKuM
6pojeBrMa pema pefoceny HaBobema y Tekcty. [Ipumajy
ce MCK/bY4UBO aurnranHe pororpaduje (pHo-6eme nam
y 60ju) pesonynuje HajMame 300 dpi u popmara 3amuca
tiff unm jpg (Mane, MyTHe U C/IMKe JIOLIET KBajanuTeTa Hehe
ce MpUXBATaTy 3a MTaMIame!). YKONMMKO ayTopu He MHOo-
cefyjy Wy HUCY y MOryhHOCTYM fja JOCTaBe AMIMTa/He
¢dororpacduje, oHZa OpUTVHAIHE CTIMKe Tpeba CKeHNpaTH
y pesonynuju 300 dpi u 'y opUrMHamHO] BEMMYMHNA. YKO-
JIMKO je paji HeOIXOJHO MIYCTPOBATHU Ca BUIIE CIMKA, ¥
pany he ux 6utn 06jaB/beHO HEKONMKO, a ocTase he 6utn
y e-Bep3uju wiaHka kao PowerPoint npeseHTanuja (cBaka
CMKa Mopa OMTV HyMepycaHa U IMaTH JlereHy). Buneo-
npunosu (WrycTpauuje pafa) MOTy Tpajatu 1-3 MuHyTa
u 6utn y dopmary avi, mp4(flv). Y3 Bupgeo focraButu no-
ce6HO CIMKY Koja 61 6¥/1a MTycTpanyja BUuieonprKasa y
e-U3Jjaly 1 06jaB/beHa y ITaMIIaHOM U3Jamby.

YKONMKO je pyKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IITaMIIATH Y 60ju, anu JofaTHe
TPOILIKOBE IITaMIle CHOCE ayTOPH.

I'PAOUKOHMN. Ipadpuxonu tpebda fa 6yny ypabenu u
mocTaB/beHU y nporpamy Excel, ma 6u ce Bupene nparehe
BpenHOCTU pacnopehene no henujama. Vicre rpadukone
npexonuparyu u'y Word-oB TOKyMeHT, IZie ce TpadVKOHN
03HauYaBajy apalckuM OpojeBuMa IIpeMa pefoceny Ha-
Bohema y Tekcty. CBU nofianiu Ha rpadMKOHY KyIiajy ce
y doury Times New Roman. Kopuirhere ckpahenuie Ha
rpadukony Tpeba 06jacHUTH Y JIeTeHAM UCTIO rpadKOHa.
Y mraMmaHoj Bep3uju YIaHKa BepoBaTHIje je fla Tpadu-
KOH Hehe 6uTy wTaMIal y 6oju, Te je 60/be usberaBaTn
kopuurhemwe 60ja y rpadMKOHMMA, MU UX KOPUCTUTH
PasMMYNTOr MHTEH3UTETA.

YKOJNKO je PyKOIMC Ha CPIICKOM je3VKY, TPMIOKUTU Ha-
3uBe rpaMKOHa U JIereHy Ha 00a je3uka.

CXEME (LIPTEJKW). LlpTexxu u cxeMe ce JOCTaB/bajy y
jpg win tiff bopmary. Cxeme ce MOTY IIPTaTH 1 y IpOTrpa-
my CorelDraw v Adobe Illustrator (mporpamu 3a pag
ca BeKTOpuMa, KpuBaMa). CBU IOfjallM Ha CXeMM KYIIajy
ce y ¢poury Times New Roman, BenmuunHa cnosa 10 pt.
Kopuirhene ckpahenurie Ha cxemu Tpeba objacHUTH y
JIeTeH/IV VICTIOf, CXeMe.

YKONMKO je pyKOIINC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3UBe CXeMa I JIeTeH/Ty Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capaiHVKe KOji Cy IONPH-
HeNV CTBapamy pajia a He MICIYaBajy MepiiIa 3a ayTop-
CTBO, Ka0 LITO Cy 0cobe Koje 06e36ehyjy TexHUUKY 10-
Moh, TOMOR y Imcamy pajia MM pyKoBozie ofle/berbeM Koje
o6e36ehyje ommury moppiuky. GuHaHCKjCKa U MaTepyjanHa
nomoh, y 06Ky CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHa,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBeneHa.

JIMTEPATYPA. Crincak pedepeHIy je OATOBOPHOCT ay-
TOpa, a HUTUPaHN WIaHIM Tpeba fja Oymy TaKko MpUCTy-
MavHM YMTaonyMa Jacomnuca. Crora y3 caky pedepeHIy
o6ape3Ho Tpeba HaBecTy DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gone/beHa) u PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaT pefHUM apanckum 6pojeBrma
ImpeMa pefocieny HaBobema y TekcTy. bpoj pedepen-
111 He 6u Tpebao fa 6yne Behn op 30, ocum y nperneny
JIUTEpaType, Y KojeM je Z03BO/beHO Jja ux 6yxe o 50, a
y MeTaaHanusu o 100. bpoj uuTupanux opurmHaaHUX
panoBa Mopa 6uTu HajMame 80% off yKymHor 6poja pe-
(depeHIN, OFHOCHO 6pOj IUTUPAHNX KIBUTA, TIOITIaB/ba Y
KIbJTaMa M TIpeTTIefHNX WiaHaKa Mamby off 20%. YKOIMKO
ce nomahe MoHOTpadcke nybIMKanyje U YWIAHIM MOTY
YBPCTUTHK Y pedepeHIie, ay TOpH Cy TY>KHM fla UX LIUTHUPA]y.
BehnHa nytupannux Hay4HUX WiaHaka He 61 Tpebao fa
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6yne cTapuja op et rogyHa. Huje no3Bo/beHO IMTHparmbe
arcTpakaTa. YKONMKO je 6MTHO KOMEHTapyUCcaTH pesynrare
KOjJ1 Cy ITyONIMKOBaHM CaMO Y BUJLY allCTPAaKTa, HEOIIXOIHO
je To HaBeCTM y CaMOM TeKCTy paja. Pedepeniie uranaka
Koju cy mpuxBaheHy 3a IITaMITy, a1 jOLI HUCY 06jaBbe-
HU, Tpeba 03HAYNTH ca in press I IPUIOKNUTHU JOKa3 O
IpUXBaTalkby pajia 3a o6jaBbuBambe.

Pedepenne ce nutnpajy mpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICe KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YaCOIMCUMa), KOjI je YCIIOCTaBIO
MebhyHapogHy KOMNUTET ypeJHNMKA MEAUIIMHCKIX 9aco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine u 6a3e HayuyHUX my6IuKa-
myja. [Tpumepn HaBobemwa mybnukanyja (WiaHaka, Kibura
U APYTUX MOHOTpaduja, eNeKTPOHCKOT, HeobjaB/beHOT I
IpyTor 06jaB/beHOT MaTepujaia) Mory ce npoHahu Ha uH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukom HaBobewa nuTeparype
BeoMa je BaYKHO IIPMAPKAaBaTH ce IIOMEHYTOT CTaHAapya,
jep je TO jenaH Off HajOUTHMjUX paKTOpa 3a MHAEKCUPaIbe
IPUIMKOM KTacuyKaIyje HayYHIX 4acOMmca.

ITPOIIPATHO ITMCMO (SUBMISSION LETTER). V3
pYyKorImc 06aBe3HO IPUIOKUTI 06pasall KOju Cy ITOTIN-
CaJIi CBM ayTOPH, @ KOju caip>xu: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U [ja HHje UCTOBPEMEHO MOfHET
3a 00jaB/pMBabe Y HEKOM JIPYIOM YacoINCy, 2) U3jaBy ja
CY PYKOIIVC IIPOYNTAIIN ¥ OFOOPIIN CBU Ay TOPY KOjU VIC-
IyHaBajy Mepuiia ayToOpCTBa, M 3) KOHTAaKT MOflaTKe CBUX
ayropa y pany (agpece, umejn agpece, TenedoHe UTH. ).
branko obpasar Tpeba mpeyseTy ca MHTepHET-CTPaHuUIle
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONHUje CBMX O3BOMIA
3a: peIpoyKoBabe IPeTXOfHO 06jaB/beHOT MaTepljaa,
ynotpeby miyctpanuuja u o6japbuBarme nHboOpMaIyja o
HO3HATVM JbYAMMA VI VIMEHOBabe /bYAMU KOjU CY JOIpH-
HeJIM M3paju paja.

YITAHAPUHA, IIPETIIIIATA I HAKHAJTA 3A
OBPANTY YTAHKA. Jla 61 pag 6mo ob6jaB/beH y 9aco-
nucy Cpilcku apxue 3a UenokyiiHo 1eKapciieo, CBU ayTo-
p¥ Koju Cy nexapu uiy cToMaronosu us Cpbuje Mopajy
6uTy yranoBy CpIICKOT TeKapCKOT ApymTBa (y CKIamy
ca yraHoM 6. Ctaryra JpyuTsa) 3a TOOMHY Y K0joj ce
pap npenaje Ypenuumtsy. Ceu fomahm aytopu Takobe
Mopajy 6ty nperitaheHy Ha 9acoNuc MM USMUPUTH
HaKHaZy 3a obpany WwiaHaka (article processing charge) 3a
TOAVHY Y KOjOj ce pafi Ipefjaje YpeHUIITBY, Y U3HOCY Off
3.000 puHapa. AyTOopu 1 KOAyTOpU 13 MHOCTPAHCTBA Cy
y obaBe3y jja IlaTe HakHafy 3a oOpany wiaHaka (article
processing charge) y usHocy of 35 eBpa. Ynara y jefHoj
KaJIeH/IapCKOj TOVIHYU 00yXBaTa M CBe HapefHe, eBeHTY-
ajIHe YIaHKe, [I0C/IaTe Ha pasMaTpame y Toj roguuu. Cau
ayTOpM KOju IIJIaTe OBY HAKHAJy MOTY, YKOJIMKO TO XXeJle,
fla IpMMajy MITaMIIaHO M3/ame Jaconuca. Tpeba Hamo-
MEHYTH Jia OBa yIIaTa Huje TapaHmyja aa he pag 6urtn

npuxsahen 1 o6jaBben y Cpiickom apxuey 3a uenoKyiHo
nexapciiieo. Obapesa mahama HaKHaie 32 00pajiy YiaHKa
He OZHOCH Ce Ha CTyAeHTe OCHOBHMX CTYAMja U Ha Ipe-
TIIATHMKE Ha YacOMNC.

YcraHose (IpaBHa MuUIla) He MOTY ITPEKO CBOje IpeTIUIaTe
Jla MICITyHe OBaj yC/IoB ayTopa (($13ndKor muia). Y3 pyko-
mic paga Tpeba [OCTaBUTH KOIMje YIIATHMIIA 32 WIaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 06pajy YIaHKa, Kao JoKa3
0 yIUIaTaMa, yKO/IMKO M3aBad HeMa eBUeHI]Y O TOMe.
Yacomuc npuxBara foHaLyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA U/IJ TPOIIKOBE y LIeJIMHYU OHUX ayTopa Koju
HuCy y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(Y TakBMM C/Ty4ajeBuMa HOTPEOHO je YacomuCy CTaBUTH
Ha YBIJ, OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

Hlonarue nudopMalje 0 WiaHAPUHA U IPETIUIATY MOTY
ce fobutu nyrem nmejna (office@srpskiarhiv.rs) u Ha
VHTEPHeT-CTpaHNIM Jaconwca http://srpskiarhiv.rs/en/
subscription/).

CITAIBE PYKOIIMCA. Pykomuc pajja 1 cBM IpUIO3N
y3 pag Mory ce BocTaBuUTH umejnoM (office@srpskiarhiv.
rs), eTIeKTPOHCKM IIPEKO CUCTeMa 3a IpUjaB/byBambe Ha
UHTepHeT-cTpaHumy acomnuca (http://www.srpskiarhiv.
rs), IpeNOPyIEHOM TTOUIM/BKOM MU JINIHO, TOTACKOM Y
YpemHMIITBO. YKONMKO e paf, Majbe IIOIITOM VTN JOHOCU
Y YpemHUIITBO, PYKOIINC Ce OCTaB/ba OAIITaMIIaH Y TPU
npuMepKa 1 HapesaH Ha CD (cHMM/beHU Matepujan Tpeda
fia je MICTOBETaH OHOM Ha ITaIyupy).

HAIIOMEHA. Paj xoju He ucnymaBa yclIoBe OBOT YIYT-
CTBa He MOXe 6utu ynyheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra TomyHe 1 ucnpase. [IpuupxapameM yyT-
CTBa 3a IPUIpPEMY pajia 3HaTHO he ce cKpaTuTu Bpeme
IeIOKYITHOT TIpoIieca 1o 06jaB/biBaba pajia y 4acoIncy,
mTo he MO3NTMBHO yTULIATH Ha KBAINTET WIaHAKa U pe-
IIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe goparHe MH(OpMAaLMje, MOIUMO Ja ce obparute
Ha JJo/lleHaBefieHe afipece 1 6poj TenedoHna.
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bution to the paper, with their written consent.

TITLE PAGE. The first page of the manuscript (cover
sheet) should include the following: title of the paper
without any abbreviations; suggested running title; each
author’s full names and family names (no titles), indexed
by numbers; official name, place and country of the institu-
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tion in which authors work (in order corresponding to the
indexed numbers of the authors); at the bottom of the page:
name and family name, address, phone and fax number,
and e-mail address of a corresponding author.

SUMMARY. Along with the original article, preliminary
and short communication, meta-analysis, review article, case
report, article on history of medicine, current topic article,
article for language of medicine and article for practitioners,
the summary not exceeding 100-250 words should be typed
on the second page of the manuscript. In original articles,
preliminary communications, and meta-analyses, the sum-
mary should have the following structure: Introduction/Ob-
jective, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis and
level of significance are to be included. The conclusion must
not be generalized, it needs to point directly to the results of
the study. In case reports, the summary should consist of the
following: Introduction (final sentence is to state the objec-
tive), Case Outline (Outline of Cases), Conclusion. Each seg-
ment should be typed in a separate paragraph using boldface.
In other types of papers, the summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of the
manuscript should include: title of the paper in the Serbian
language; each author’s full name and family name (no
titles), indexed by numbers; official name, place and coun-
try of the institution in which authors work. On the fourth
page of the manuscript the summary (100-250 words) and
keywords (3-6) should be typed, but this refers only to
papers in which a summary and keywords are compul-
sory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine’, etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any — should be translated into English as well.

Summaries and articles written in Serbian by authors from
Serbia need to be written in the Serbian Cyrillic alphabet.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, meta-analyses and preliminary and short com-
munications should have the following section headings:
Introduction (objective is to be stated in the final paragraph
of the Introduction), Methods, Results, Discussion, Conclu-
sion, References. A review article includes: Introduction,
corresponding section headings, Conclusion, References.

The firstly named author of a meta-analysis or a review ar-
ticle should cite at least five auto-citations (as the author or
co-author of the paper) of papers published in peer-reviewed
journals. Co-authors, if any, should cite at least one auto-
citation of papers also published in peer-reviewed journals.
A case report should consist of: Introduction (objective is to
be stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients, ini-
tials or numbers of medical records, particularly in illustra-
tions, should be mentioned. Case reports cannot have more
than five authors. Letters to the editor need to refer to papers
published in the Serbian Archives of Medicine within previ-
ous six months; their form is to be comment, critique, or
stating own experiences. Publication of articles unrelated to
previously published papers will be permitted only when the
journals Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references,
all enclosures including captions and legends (tables,
photographs, graphs, schemes, sketches), title page and
summary in Serbian — must not exceed 5,000 words for
original articles, preliminary and short communications,
review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, edu-
cational articles and articles for “Language of medicine”;
for any other section maximum is 1,500 words.
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Video-articles are to last 5-7 minutes and need to be sub-
mitted in the flv video format. The first shot of the video
must contain the following: title of the journal in the head-
ing (Serbian Archives of Medicine), title of the work, last
names and initials of first and middle names of the paper’s
authors (not those of the creators of the video), year of cre-
ation. The second shot must show summary of the paper,
up to 350 words long. The final shot of the video may list
technical staff (director, cameraman, lighting, sound, pho-
tography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors.

To check the required number of words in the manuscript,
please use the menu Tools- Word Count, or File-Proper-
ties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-"Table, inserting
the adequate number of rows and columns. By the right
click of the mouse, use the options Merge Cells and Split
Cells. Use Times New Roman, font size 12 pt, with single
line spacing and no indent to draw tables. Abbreviations
used in tables should be explained in the legend below
each respective table.

If the manuscript is entirely in the Serbian language, tables
and corresponding legend should be both in Serbian and Eng-
lish. Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (blackand-white or
color), of minimum 300 dpi, and jpg or tiff format, are ac-
ceptable (small, blurry and photographs of poor quality will
not be accepted for publishing!). If authors do not possess or
are not able to provide digital photographs, then the original
photos should be scanned in 300 dpi, and saved in original
size. If a paper needs to be illustrated with a considerable
number of figures, several figures will be published within
the paper, and the rest will be available in the electronic ver-
sion of the paper as a PowerPoint presentation (every figure
needs to be numbered and be accompanied by legend). Vid-
eo-enclosures (illustrations of a paper) can last 1-3 minutes
and are submitted in the flv format. Along with the video, a
still/photograph representative of the video is also needed,
as it will be used as a placeholder in the electronic version
of the paper, and as an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but pos-
sible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word docu-
ment, numbered in Arabic numerals by order of citation
in the text. The text in the graphs should be typed in Times
New Roman. Abbreviations used in graphs should be ex-
plained in the legend below the respective graph. In the
printed versions of papers, graphs are generally published
in black-and-white; therefore, it is suggested to avoid the
use of colors in graphs, or to utilize colors of significant
difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn
in CorelDraw or Adobe Illustrator (programs for drawing
vectors, curves, etc.). The text in the schemes should be
typed in Times New Roman, font size 10 pt. Abbreviations
used in schemes should be explained in the legend below
the respective scheme.

If the manuscript is entirely in the Serbian language,
schemes and corresponding legend should be both in
Serbian and English.
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ing technical assistance, assistance in writing the paper
or running the department securing general support. Fi-
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REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article is
indexed for MEDLINE/PubMed) should be typed.

References should be numbered in Arabic numerals in
order of citation in the text. The overall number of refer-
ences should not exceed 30, except in review articles, where
maximum of 50 is acceptable, and in meta-analysis, where
up to 100 referenceas are allowed. The number of citations
of original articles must be at least 80% of the total number
of references, and the number of citations of books, chap-
ters and literature reviews less than 20%. If monographs
and articles written by Serbian authors could be included
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in the reference list, the authors are obliged to cite them.
The majority of the cited articles should not be older than
five years. Use of abstracts as references is not allowed.
If it is important to comment on results published solely
in the form of an abstract, it is necessary to do so within
the text of the article. The references of articles accepted
for publication should be designated as in press with the
enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of refer-
ences the defined standards should be strictly followed,
because it is one of the essential factors of indexing for
classification of scientific journals.

SUBMISSION LETTER. The manuscript must be accom-
panied by the Submission Letter, which is signed by all
authors and includes the following: 1) statement that the
paper has never been published and concurrently submit-
ted for publication to any other journal; 2) statement that
the manuscript has been read and approved by all authors
who have met the criteria of authorship; and 3) contact
information of all authors of the article (address, email,
telephone number, etc.). Blank Submission Letter form
can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following cop-
ies of all permits for: reproduction of formerly published
material, use of illustrations and publication of informa-
tion on known people or disclosure of the names of people
having contributed to the work.

MEMBERSHIP FEE, SUBSCRIPTION RATES AND AR-
TICLE PROCESSING CHARGE. In order to publish their
article in the Serbian Archives of Medicine, all domestic au-
thors and co-authors, medical doctors and doctors of dental
medicine, must be members of the Serbian Medical Society
(according to the Article #6 of the Statute of the SMS) for
the year in which the manuscript is being submitted. All
domestic authors and co-authors must also be subscribed
to the journal for the year in which the manuscript is being
submitted, or pay an article processing charge for the cover-
age of all editing and publishing expenses (3,000 RSD). Au-
thors and co-authors from abroad need only pay the article
processing charge (€35) - the fee is required for substantive
editing, fact and reference validations, copy editing, and
publishing online and in print. An author who had already
paid the fee can have more articles submitted for publishing
consideration in the year the fee was paid. All authors who

pay this fee may, if they desire so, receive the printed version
of the journal in the year when the fee is payed.

Please note that the payment of this charge does not guar-
antee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice.

The journal accepts donations from sponsors to create a
sum for payment reductions or waivers for authors unable
to cover the article processing charge (a justification of the
inability to pay should be provided in such cases).

The requirement for paying the article processing charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and article pro-
cessing charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION OF THE MANUSCRIPT. Manuscript and
all enclosures can be sent by email (office@srpskiarhiv.rs) or
via the journal’s web site (http://www.srpskiarhiv.rs). If sent
by registered mail or delivered in person at the Editorial
Office in Belgrade, it should contain two printed copies
and a CD with the version identical to that on paper, as
well as all the necessary accompanying documentation.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Srpski arhiv za celokupno lekarstvo*
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Serbia

PHONE: +381 114092776
+381 114094479

E-MAIL: office@srpskiarhiv.rs

WEB SITE: www.stpskiarhiv.rs

ISSN 0370-8179
ISSN Online 2406-0895



CIP - Karanorusarnuja y my6akanmuju
Haponna 6u6mmoreka Cpbuje, Beorpan

61(497.11)

CPIICKI apxuB 3a LIeJIOKYTIHO JIEKapCTBO : 3BAHIYAH
vacomnuc CpIickor nekapckor apymrsa = Serbian Archives
of Medicine : official journal of the Serbian Medical Society
/ rmaBHM n ofrosopHM ypeauuk loppana Teodunosckn-
[Mapanug. - K. 1 (1874)-x1. 2 (1875) ; kib. 3 (1879)- kib. 8
(1881) ; ktb. 9 (1887)-kib. 10 (1888) ; Kib. 11 (1894)-Kib. 12
(1895) s rop. 1, 6p. 1/2 (1895)- . - Beorpap : CpIicko nekapcko
OpywTBo, 1874-1875; 1879-1881; 1887-1888; 1894-1895; 1895-
(Beorpan : Cny>x6eHn IIacHMK). - 29 cm

JIBomeceqHo. - TekcT Ha eHITL. jesuKy. - ViMa cymeMeHT nmmn
nipusor: CpIICKM apXuB 3a IIe/IOKYITHO /ieKapcTBo. CyIieMeHT =
ISSN 0354-2793. - [Ipyro usgame Ha fpyrom Mepujymy: Cprcku
apxuB 3a 1e/IoKyIHO eKapcTBo (Online) = ISSN 2406-0895
ISSN 0370-8179 = Cpricku apxuB 3a IJe/IOKYITHO IEKapCTBO
COBISS.SR-ID 3378434







