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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.
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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 illness

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
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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
4 (18.0) (16.3) (19.0)
6-9 vears 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
. 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 oy | 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% CI) 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; Cl - 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./totalNo. (%) | 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 iliness

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

‘ DOI: https://doi.org/10.2298/SARH171227028R

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

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):291-296
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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%

Srp Arh Celok Lek. 2018 May-Jun;146(5-6):291-296

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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BenMKM Kalasb Kog aeue maahe og gecet roguHa

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

"MHcTuTyT 32 jaBHO 3paBrbe BojsoguHe, Hosn Cap, Cpbuja;

?Ynusep3utet y Hosom Cagy, Meguumtckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

YBop/LUnm Benvikun Kawasmb je BakuMHaMa Ccripeynsa 3apasHa
60recT Koja je y3pokK Benukor 6poja obonenvx n xocnuranu-
30BaHUX LUMPOM CBeTa.

Linrb paga je 6uo pga ce ogpepe npeancnoHnpajyhu gaktopm
3a XxocnuTanusauujy obonenux of BENVKOT Kallsba y y3pacTy
Mnahyvix of feceT roguHa y JyxkHobaukom okpyry (BojsoamnHa).
MeTopge papa lNogauy 3a 0By oncepBauMoHy CTyaujy Ao-
6ujeHn cy U3 60MHUYKMX U BaHOOMHNUKNX 34PaBCTBEHIX YC-
TaHoBa JyKHOGauKor oKpyra, y nepuogy of 1. jaHyapa 2013.
1o 31. geuembpa 2016. rogute. Mpegucnonunpajyhu dakropu
3a XxocnuTanmsauujy obonenvx npouernBaHmn Cy Ha OCHOBY
KNVHWUYKNX KpuTepurjyma MMobanHe nepTycrcHe MHULMjaTBe
3a peduHULMjy BENMKOT Kallsba. Benukm Kallarb je JokasnBaH
ynotpe6om PCR meTofa unu ceponolukim (ELISA) TectoBrma.
Pesyntatu Of 122 notBpheHa ciyyaja BENMKOT Kallsba, XOCnu-
Tann30BaHo je 43 (35,2%). AnHea 1 MHeYMOHMja Cy Kopenupanu
Ca X0CnmMTanM3aLmjom, a CBUX LUECT XoCnuTann3oBaHux 6onec-
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HUKa Mnahux of TpU MeceLia Manu cy LyjaHo3y. AnHea je 6una
Ao6ap NPOrHOCTUYKM 3HAK XoCnuTanu3aluje 3a obonene, 6e3
0031pa Ha ByXMHY Tpajatba Kalwrba (p < 0,05). Kog obonennx
4mju je Kawasb Tpajao aye of 14 AaHa MPOrHOCTUYKM 3HaLM
3a xocnuTanusauujy cy 6unm nospaharbe nocne Kalusba, mHey-
MOHMja 1 KOHTaKT ca 0cO60OM Koja je MMana AyroTpajHu Kallarb
(p=0,035, p=0,042 n p = 0,046). lMoTnyHO MyHN30BaHa AeLia
y3pacTa of [1Ba MeceLia [0 YeTupu roarHe buna cy pehe xoc-
nuTanM3oBaHa y OfHOCY Ha HEMOTMNYHO MMYHI30BaHY 1 HEBaK-
LiMHMCaHy AeLy ncror y3pacTa (p < 0,008).

3akmyuak Kog geue mnahe of feceT roarHa, anHea, nHeymo-
HUja 1 LUmjaHo3a NMoKa3am Cy ce Kao Jo6pY MPOrHOCTUYKM 3HaLM
3a xocnuTanu3aujy 06onenvix of BENMKOT Kalusba. BakumHaumja
NPOTKB NEPTYCMCa y CKNagy ca y3pacTom JOMNPUHOCK M0jaBu
6naxnx KNMHUYKMX popmm oborberba 1 CMakerby 6poja xocnu-
Tanu3aumja Kog feLie y3pacta of ABa MeceLia Ao YeTUPY FoavHe.
KrbyuHe peun: BenivKM Kallasb; XOCNUTanu3aLumnja; Haasop;
envigemvionoruja
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