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SUMMARY

Introduction/Objective The increased presence of lipid particles in blood is one of most common
reasons that transfusion units are unusable. The risk factors for lipemic plasma in donated blood are not
completely known. The aim of this study is to identify the factors that influence plasma to be fatty so
that we can prevent further storage costs and eliminate unusable transfusion units.

Methods This case—control study was conducted in 2017, and 1552 respondents were included in the
study. The control group included 1502 subjects whose blood was not lipemic, while 50 patients with
lipemic blood were selected for the case group. The presence of lipemic blood was assessed by inspec-
tion, while data were collected by clinical laboratory tests and a questionnaire.

Results Our findings show that multiple blood donors with lipemic blood were significantly old-
er (p < 0.0005) and have higher systolic and diastolic pressure (p < 0.0005), high triglyceride levels
(p < 0.0005), and lower levels of hemoglobin (p < 0.0005). Additionally, the presence of lipemic plasma
was associated with female sex (p = 0.002), blood type (p = 0.016), heart disease (p < 0.0005), smoking
(p < 0.005), diabetes (p = 0.001), lipid intake prior to blood donation (p < 0.005) and venipuncture therapy
(p < 0.0005). Systolic pressure is a reliable predictor of lipemic blood (AUROC = 0.901, p < 0.0005).
Conclusion Our study provided a rational explanation and identified some of the risk factors that may

help identify potential donors with lipemic blood.
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INTRODUCTION

The availability of safe blood and blood prod-
ucts has always been a key strategy for address-
ing health-related challenges [1, 2, 3]. In trans-
fusion practice, blood and blood components
with changed plasma color are often present
[4]. Color changes occur due to factors such as
hemolysis, bacterial contamination, bubble for-
mation, the presence of clots and fibrin strands
and bright yellow to brown lipemic plasma with
a specific “strawberry milkshake” appearance
[4]. The increased presence of lipid particles
in the blood is called lipemia and is one of
most common reasons why transfusion units
are unusable [4]. The causes of occurrence
are different, but lipemia is usually associated
with excessive nutrition [2, 5]. Donors who eat
a fatty meal before donating blood are known
to have an increased plasma triglyceride con-
centration for several hours. [6]. Other causes
of lipemia include conditions such as obesity,
diabetes mellitus, Cushing disease, acromegaly,
nephritic syndrome, hypothyroidism, pregnan-
cy and the use of various medications [4].
Increased blood fat values are associated
with atherosclerotic diseases and heart disease

and greatly increase the possibility of the oc-
currence of blood pressure and stroke [7].
Low-calorie nutrition and some foods, such as
vitamins, minerals, and unsaturated fatty acids
(omega 3), reduce the level of fat in blood [7].

There are no up-to-date international trans-
fusion guidelines [4]. Therefore, some trans-
fusion centers use visual inspection to detect
the turbid appearance of plasma [8]. Further,
the effects of lipemic plasma or platelet dona-
tions on recipients are not known [4]. Similarly,
some countries consider lipemic units accept-
able for transfusion [4]. However, excessive
lipemia obstructs testing of all blood compo-
nents and is a rational reason to discard such
blood units [4]. This has been applied in our
practice in compliance with the Blood Safety
Strategy implemented by the Government of
the Republic of Montenegro and Institute for
Blood Transfusion of Montenegro since 2006
and in accordance with EU Directives 2002/98
EC and the WHO resolution on the availability,
safety and quality of blood products.

We tried to discover the collaboration and
the origin of the factors that affect the oc-
currence of increased fat content in donated
blood. Knowledge about risk factors and what

Received « MpummeHo:
September 19, 2020

Revised - PeBusnja:
April 28,2021

Accepted - MpuxeaheHo:
May 7, 2021

Online first: May 12, 2021

Correspondence to:

Sasa RAICEVIC

Clinic of Gynecology and Ob-
stetrics

Clinical Center of Montenegro
Faculty of Medicine

University of Montenegro
Ljubljanska bb

81000 Podgorica, Montenegro
sasar@doctor.com



450

is causing the risk may provide options for the prevention
of lipemic plasma donation. The presence of large numbers
of such transfusion units in the future could lead to an even
greater increase in costs related to the process and length
of this type of treatment [1, 9].

METHODS
Ethical approvals

The study was conducted at the Blood Transfusion Institute
of Montenegro, Bar Organizational Unit, Bar, Montenegro.
Patients included in the study gave their informed consent,
and the research project was approved by the ethics com-
mittees of the University Medical Center Kragujevac, Serbia.
Additionally, the study adhered to the Principle of Good
Clinical Practice and the Declaration of Helsinki at all times.

Study design and study population

This case-control study was conducted in 2017. In the
observation period, 1639 respondents self-reported as po-
tential blood donors, of whom 127 were rejected as ineli-
gible. The survey included the remaining 1552 respondents
(1512 seemingly healthy service providers and 40 patients
treated with venipuncture). Of the 1512 healthy donors,
10 gave lipemic blood (Table 1).

Table 1. Study participants

Reaandre n Normal plasma | Turbid plasma
P (control group) | (case group)

Potential blood donors | 1639 - -

Rejected as ineligible 127 - -

seemingly healthy 1512 1502 10

service providers

Paqents treated with 20 0 40

venipuncture

Total 1552 1502 50

The respondents were divided into two groups. The
control group consisted of 1502 subjects whose blood was
not lipemic and consisted exclusively of healthy donors.
For the group of cases, 50 subjects with lipemic blood were
selected, which consisted of the healthy donors who gave
lipemic blood - 10 previously mentioned persons — as well
as patients treated with therapeutic venipuncture - 40 sick
persons (Table 1).

The basic criteria for assessing donor eligibility were
18-65 years of age, body weight over 55 kg, hemoglobin
values (in males, higher than 135 g/l; in females, higher
than 125 g/l), blood pressure values (systolic 120-150
mmHg; diastolic 80-100 mmHg) and the presence of el-
evated glycemia (greater than 6.1 mmol/l). To examine
the factors whose elevated values affect the appearance
of lipemic blood, we included 40 patients undergoing ve-
nipuncture (hypertension, other cardiovascular disease,
obesity, and blood with an elevated erythrocyte count) in
the study. According to the clinical and laboratory findings,
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these subjects are not eligible as donors and based on the
presence or absence of blood fat, were grouped into a
control or a case group. Subjects who were undergoing
therapeutic venipuncture included persons 65 years and
older who weighed significantly more than 55 kg and had
elevated values of the parameters tested (blood pressure,
hemoglobin levels, and glucose levels) and/or the presence
of chronic diseases (diabetes and cardiovascular disease).

Data collection

Before giving blood, all subjects routinely had their blood
type and Rh factor determined and laboratory glucose and
hemoglobin values, body weight, and blood pressure values
measured. Respondents completed a questionnaire com-
piled according to European blood donation directives,
providing data on sex, age, habits (alcohol and smoking),
the presence and type of chronic diseases, previous injuries
and surgeries, and the possible presence of infectious and
blood-transmissible diseases. Based on the survey ques-
tionnaire and clinical laboratory analyses, part of the ana-
lyzed data was collected, and donor eligibility was assessed.

Blood collection and laboratory analyses

A total volume of 350-450 ml of blood was collected into
standardized blood bags of foreign production (Terumo
Corporation, Tokyo, Japan). Citrate-phosphate-dextrose-
adenine (CPD) and CPD A1l were used as anticoagulants
in the blood bags, each with a duration of 28-42 days. The
majority of blood was collected at the Blood Transfusion
Department in Bar (80%), while the rest of the blood was
collected as voluntary blood donations in the field (20%).
The blood units taken were stored at 4°C. After 3-5 hours,
by inspection, we detected and recorded the presence of
turbid and greasy contents in the bags. Milky and fatty
units were removed, while unchanged units were sent for
centrifugation and then divided into fractions. All blood
units were processed according to the Standard Operational
Procedures for treatment with blood and converted into
two fractions: fresh frozen plasma and concentrated eryth-
rocytes [1, 10]. Plasma units in which milky color and lipe-
mic content were detected were recorded and eliminated
from further use, as were erythrocytes obtained by this
procedure. The processing was performed by adequately
trained staff on the appropriate standardized equipment.

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics for Windows, Version 20.0. (IBM Corp., Armonk,
NY, USA). Continuous variables were presented as the
mean + standard deviation. Comparisons between two
groups were analyzed by t-test or the Mann-Whitney
U-test. Comparisons of categorical data between the
groups were performed by the ¥’ test or the Fisher’s exact
test. Univariate and multivariate binary logistic regression
analyses, including odds ratios, were performed to deter-
mine the effects of each factor on the dependent variable
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Table 2. Lipid levels in the study

T - Turbid | Turbid | Normal | Normal
r:r?\ol/l Y plasma | plasma | plasma | plasma SD 95% Cl pz
SD % SD % X
Total cholesterol 0.98 1.96 1.88 0.12
Desirable (< 5.2) 36.97 7394 | 1360.5 | 90.57 010
Borderline high 0.63-0.54
(5.2-6.1) 924 | 1848 | 1246 | 825 | (0.63-054)
Low (> 6.2) 2.52 5.04 15.02 1
HDL 0.11 0.22 495 0.33
High (> 1.55) 0.25 0.5 688.96 | 45.87 4.84 <001
Medium (1.03-1.54) | 429 | 858 |711.94 | 474 (4.43-5.29) ’
Low (< 1.03) 45.35 90.7 96.12 6.4
LDL 0.86 1.72 21.02 1.4
Low (< 1.55) 0.315 0.3 132326 | 88.1 20.17 <001
Medium (1.55-4.52) 3.94 6.08 139.68 9.3 (18.46-22.054) ’
High (> 4.53) 45.9 91.8 18.02 1.2
Triglycerides 0.87 1.75 24.7 1.6
Normal (< 1.70) 1.6 3.2 1108.73 | 73.8
Borderline high 23.83
(1.7-2.25) 0.75 1.5 184.30 12.3 (21.82-26.057) <0.01
High (2.26-5.64) 25.6 51.2 181.27 12.1
Very high (> 5.65) 211 42.35 3 0.2
Total 50 100% 1502 100%
HDL - high-density lipoprotein; LDL - low-density lipoprotein
Table 3. Numerical variables in relation to lipemic blood
. Not lipemic blood Lipemic blood
Variable - - - - p
Arithmetic mean +SD | Arithmetic mean + SD
Age 40.74 £11.72 57.1+12.47 < 0.0005
Systolic pressure (mmHg) 129.77 £ 6.62 156.1 £+ 15.98 < 0.0005
Diastolic pressure (mmHg) 86.29 +5.58 102.8 +10.46 < 0.0005
Hemoglobin (g/1) 143.88 +5.58 138.08 + 4.66 < 0.0005
Weight (kg) 84.68 + 5.84 87.84+6.8 0.002
Table 4. Lipemic blood compared to categorical variables
Variable Lipemic blood | Non-lipemic blood p
Male 40 (2.8%) 1395 (97.2%)
Sex 0.002
Female 10 (8.5%) 107 (91.5%)
A 11 (1.8%) 591 (98.2%)
B 13 (5.6%) 221 (94.4%)
Blood type 0.041
AB 4 (3.8%) 102 (96.2%)
0 22 (3.6) 588 (96.4%)
) Basic and less 16 (15.8%) 85 (84.2%)
Professional Medium 33 (2.3%) 1381(97.7%) | <0.0005
qualifications
High and higher 1(2.7%) 36 (97.3%)
) No 47 (3%) 1500 (97%)
Retiree 0.001
Yes 3 (60%) 2 (40%)
i No 42 (2.7%) 1496 (97.3%)
Heart disease < 0.0005
Yes 8(57.1%) 6 (42.9%)
High blood No 48 (3.1%) 1502 (96.9%) 0.001
glucose Yes 2(100%) 0 (0%) '
i N 28 (1.9% 1484 (98.1%
Venipuncture o (1.9%) ( 6) <0.0005
therapy Yes 22 (55%) 18 (45%)

(fatty blood). A receiver operating characteristic (ROC)
curve was generated, and the area under the curve (AROC)
was calculated. Sensitivity and specificity for the optimal
cut-off value were calculated. Differences were considered

significant at p < 0.05.

Srp Arh Celok Lek. 2021 Jul-Aug;149(7-8):449-454

RESULTS

During the study, out of the 1639 people
who volunteered for donation, a total
of 127 were rejected (7.8%) for various
reasons. Seemingly healthy service pro-
viders (1512) and patients treated with
venipuncture (40) constituted a group of
1552 respondents. Of this number (1552),
50 individuals donated lipemic blood that
was then discarded (3.2%), of which 10
units were from seemingly healthy do-
nors and 40 units were from sick persons
treated with venipuncture (Table 1). In
developed countries of Europe, this per-
centage ranges 0.05-0.15%.

The total cholesterol level was 0.1
(-0.63 to -0.54) higher in turbid/lipemic
plasma cases than in the control group.
Additionally, high-density lipoprotein
cholesterol levels were higher in donors
with turbid plasma than in the control
group 84 (4.43-5.29), and low-density li-
poprotein cholesterol was 20.17 (18.46-
22.05). The value of triglyceride was also
higher at 23.83 (21.82-26.05) in donors
from the case group compared to those
from the control group who gave normal
plasma (difference, 95% CI) (Table 2).

The donors whose blood was lipemic
were significantly older (p < 0.0005) and
had higher systolic and diastolic pressure
(p < 0.0005), a higher body mass index
(p = 0.022), and a lower level of hemo-
globin (p < 0.0005) (Table 3). Women
(p =0.002), diabetic patients (p = 0.001),
and donors with heart disease who were
treated with venipuncture (p < 0.0005)
had a higher percentage of lipemic blood
(Table 4). Interestingly, the occurrence
of lipemic blood depended on the blood
group (p = 0.041), professional quali-
fication (p < 0.0005) and occupation
(p < 0.0005) (Table 4). Fear, Rh factors,
injuries, alcoholism, psychoactive sub-
stances, suspicion of the presence of
transmissible diseases, places of blood
collection, other diseases and seasons
were not statistically significantly related
to the donation of unusable lipemic units.

The univariate binary logistic regres-
sion showed that the appearance of fatty
blood was influenced by age (p < 0.0005),
systolic pressure (p < 0.0005), diastolic

pressure (p < 0.0005), hemoglobin level (p < 0.0005),
female sex (p = 0.001), blood group A (p = 0.016), pri-
mary schooling (p < 0.0005), working status retiree
(p < 0.0005), and venipuncture therapy (p < 0.0005)

(Table 5). Multivariate binary logistic regression showed
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Table 5. Influence of examined variables on the occurrence of lipemic blood
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especially in countries where the standard

Univariate binary Multivariate binary of living is quite low. The leading cause of

Variable regression regression unusable blood units in our research is the
Risk quantity p_ | Riskquantity P presence of fat content in fresh frozen plasma

Age . .091;)1_-?1 65 | <0.0005 produced immediately after collecting bloocll.
. 168 166 We showed that the percentage of unused li-
Systolic pressure (mmHg) (1139-1.197) | 00005 ] 4 138 1 79q) | <0.0005 pemic blood units is 22.1%, which is quite
o 1246 high. The reasons for unusable plasma units
Diastolic pressure (mmHg) | 1 57 593) | <0:0005 are also found in some insufficiently edu-
Hemoglobin (/] o7 1()67—?818) <0.0005 c?t.ed blood donors in terms of diet t?efore
giving blood. As all the blood collected in our

Female (1_5362_56%_98) 0001 |, ;52—182.;738) 0.022 blood transfusion department is processed
0435 into fresh frozen plasma, it is only then that

Blood group A (0.221-0856) | 2016 it is possible to notice the fat content in the
Primary school 7.845 - 0.0005 bag with the ple.lsma. Such a plasm? b.ag, due
(4.165-14.777) to the unauthorized presence of fat inside, au-

Pensioner (7.81‘:17—?;;.282) <0.0005 to.matic.ally b.ecomes unusable [11, 12]. In line
with this, milky plasma due to the presence

Therapeutic venipuncture (31.332‘_717 383.95) <0.0005 of fat constitutes the strictest ban on its use

ROC Curve

Sensitivity

0.0 T T T T T
0.0 0.2 04 08 08 10

1 - Specificity

Diagonal segments are produced by ties.

Figure 1. Receiver operating characteristic (ROC) curve for systolic
pressure; systolic pressure may be a marker indicating to lipemic
blood (the area under the ROC = 0.901, p < 0.0005) if we use systolic
pressure cut-off value of 140 mmHg (sensitivity = 0.740, specificity
= 0.985; negative predictive value = 0.991, and positive predictive
value = 0.627); 94.3% of blood donors with systolic pressure above
150 mmHg had lipemic blood

that the appearance of fatty blood affected systolic pressure
(p < 0.0005) and female sex (p = 0.022) (Table 5). The risk
quantity for systolic pressure was 1.166 (1.138-1.196), and
for females it was 3.218 (1.185-8.738) (Table 5).

The ROC curve shows that systolic pressure may be
a marker indicating lipemic blood (AUROC = 0.901,
p <0.0005) (Figure 1).

DISCUSSION

Blood treatment is an expensive process, and blood collec-
tion has always been extremely demanding and difficult,

‘ DOI: https://doi.org/10.2298/SARH200919040R

in transfusion treatment [13]. Vassallo and
Stearns [3] reported a detailed study of the occurrence of
lipemic plasma, its composition — particularly the level
of triglycerides that is significant for the onset of many
diseases and draws attention to the habits of donors, risk
factors and the possibility of removing these phenomena.
de Kort et al. [14] observed the reasons for the refusal of
blood donors following the relationship between the Dutch
and the general population, as well as the possibility of
disease occurrence with the popularization of a healthy
lifestyle. Some authors try to introduce new methods for
treating various metabolic diseases, especially fatty liver
and diabetes [15]. This is possible by the identification
of bioactive lipids and their mechanisms of action [16].
The problem of the presence of fat in donor blood and
the consequent association with the onset of cardiovascular
diseases has long attracted the attention of many authors
(1,2, 17, 18, 19]. Wittock et al. [20] observed the demo-
graphic characteristics of donors across Europe, bringing
them into the relationship between the presence of fat in
the blood and the onset of cardiovascular diseases. One of
the leading causes of these diseases is the presence of fat
in donor blood [20]. On the appearance of fat in donor
plasma, Peffer et al. [2] pointed out in his study that it is
linked to risk factors and the occurrence of many heart
and blood vessel diseases. The aim of this study was to
objectively determine clouding and to identify risk fac-
tors for cloudy plasma [2]. Donors that have given cloudy
plasma have a less favorable cardiovascular profile than
other donors [2]. The most common independent risks
are consuming dinner, high levels of triglycerides and
smoking [2]. Adverse health behaviors (smoking, poor
diet, higher body mass index, and unhealthy lifestyle)
combined with risk factors (hyperlipidemia, hypertension,
and diabetes) lead to the development of cardiovascular
diseases (85-95%) [17]. Elimination of unhealthy habits
and using aspirin can help in the treatment [17]. O’Neill
et al. [21] found several factors associated with what we
assessed to be “appropriate” documentation of risk factors
sufficient for cardiovascular risk assessment, such as an
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increasing number of clinical encounters, male sex, and
increasing BMI and age. The focus of the research was
the relationship between the composition of lipid plasma
and the appearance of cardiovascular diseases, as well as
elevated serum lipid levels and the appearance of coronary
heart disease [18, 19]. Many risk factors that lead to the
onset of this disease have been described [19]. Goel et al.
[1] showed the risks of cardiovascular disease due to the
presence of fat in donor blood and the manner of their
care and treatment. Otherwise, cardiovascular diseases
prolong the length of treatment for sick donors, shorten
their length and quality of life and permanently eliminate
them from the blood donation process [2, 12].

Some of the authors have also observed sociological
moments that influence donor motivation for giving
blood [1, 22, 23]. Their goal is to increase the number
of healthy blood donors. In two independent studies, the
authors showed a change in the behavior of blood donors,
according to the diverse social circumstances in which they
are found. They emphasize the importance of sociological
institutions in increasing the number of fully healthy blood
donors [22, 23]. Unequivocally, it is easier to motivate a
satisfied donor to give blood [24]. In our community, quite
a large number of blood donors are unemployed, and they
have a major problem supporting themselves; therefore, it
is difficult to motivate them to give blood. In addition, they
have poor and irregular nutrition, which certainly affects
the presence of fat in their blood [25].

Most authors advocate mandatory testing of the level
of fat in blood donors. In this way, it would be possible to
profile the production of lipids in blood donors, which
would contribute to more effective treatment of persons
with an increased content of fat in their blood [26]. The
presence of fatty blood from donors suggested the stan-
dardization of detection through testing, as well as docu-
mentation that contributes to the optimal resolution [27].
In a case—control study, Si et al. [28] analyzed 61 lipidomic
markers in baseline plasma using targeted nuclear mag-
netic resonance spectroscopy. Pechlaner et al. [10] showed
patents for cardiovascular diseases biomarkers that refer
to the standardization of blood lipidemia measurements.
Beginning in 2016, in our practice, all donors with a re-
corded finding of increased fat in plasma bags, present
in two consecutive cases after giving blood, are person-
ally informed of the findings and are obliged to undergo
a medical examination.

Our study indicates that older donors, higher blood
pressure, lower levels of hemoglobin, increased body
weight, profession pensioner, venipuncture therapy, and
some blood groups significantly increase the risk of fat
presence in blood or plasma (Tables 3 and 4). The reason
is irregular diet, low social status of donors, and the more
frequent occurrence of disease among elderly persons. We
showed that the value of systolic pressure is a reliable pre-
dictor of lipemic blood (Figure 1). Previous research has
shown the association between the presence of fat in the
blood and older age and the time of day when the blood

Srp Arh Celok Lek. 2021 Jul-Aug;149(7-8):449-454

was taken [29]. Female sex and lower education levels (pri-
mary school and less) also lead to a higher risk of blood
being fatty (Table 4). It has been proven that women are
more inclined to increase body mass than men. People
with lower levels of education consume higher amounts
of fat in their diets compared to people with higher edu-
cation levels [14]. The blood of donors with blood group
A has a lower risk of being fatty than the blood of donors
in other blood groups. This data has to be regarded with
certain amount of reserve due to the fact that there was a
relatively small number of tested donors with blood type
A (11 donors). Our findings could be verified in a more
extensive study in the future. Blood group B donors have
a higher risk of fat presence in their blood. In our commu-
nity, the highest percentage of individuals in blood group
B are members of the Roma population, and their diet can
explain the increased presence of fat in the blood of donors
with this blood group (Table 5).

We have also introduced continuous education of blood
donors by blood transfusion teams in our service, which,
through lectures and written flyers for donors, point out
the danger of the presence of an elevated level of fat in
the blood, resulting in severe cardiovascular disease.
A healthy lifestyle is proposed, as well as proper nutrition
with reduced intake of fat through meals.

CONCLUSION

Our study provided a rational explanation and identified
some of the risk factors that may help in the identification
of potential donors with lipemic blood.

Determining the presence of these risk factors in donors
and excluding them from the blood donation process can
reduce the cost of storage and elimination of lipemic blood
units. Additionally, such testing can assist in the early di-
agnosis and timely treatment of some chronic diseases of
potential “healthy” donors. The detection of such blood
donors and the speed of their care and treatment must be
priorities in the future. Further, larger studies are neces-
sary to confirm the effects of lipemic blood units and the
safety of their recipients.
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Pa31031 HeynoTpe6/bMBOCTU IMNEMUYHE KPBHE NJIa3Me Y TPAHCPY3UONOLLKOM edery
[paraH Pagorounh', Cawa Panuesnh??, Jywko Kmbakuhl', MupjaHa Bapjaunh’

"MHcTuTyT 33 TpaHCdy3ujy kpeu, OpraHn3aunoHa jeguHula bap, bap, LipHa lopa;
?Ynusep3utet LipHe fope, MegnunHcku dakyntet, KnuHuKa 3a ruHekonorujy 1 akywwepctso, lMogropuua, LipHa lopa;

*KnuHnuku ueHTap LipHe lope, Moaropuua, LipHa lopa;

“Onwra 6onHnua bap, Operbere 3a rMHeKonorujy 1 akywwepctso, bap, LipHa lopa
YHuBep3uTeT y KparyjesLy, GakynTeT MeanLMHCKNX HayKa, KaTepa 3a ruHekonorujy n akywwepctso, Kparyjesau, Cp6uja;

CAMETAK

Yeoa/Lnrb MoBuiLeHO NprcyCcTBO IMMUAHUX YeCcTMLA Y KpBU
je jenaH op Hajuewhyx pasnora HeynoTpebbNBOCTY TPAHC Y-
3V10N0WKNX jeAnHMLA. DaKTopM pu3KKa 3a NMNEMUYHY Niasmy
Ko faBasiaLia HUCY MOTMYHO NO3HaTu.

Linms paga je 6vo ytBphuBatbe Gpaktopa Koju yTuly Ha HacTa-
HaK NvneMmnyHe nnasme, Ynme 61 ce cnpeunnu, NOCAe[NYHO,
[arbyi TPOLLKOBY CKNAAMLLTEHA U YKNakbakba HeynoTpebbrBix
TpaHChy3MONOLLKUX jeAMHNLIA.

Metope Cryanja cnyyaja 1 KOHTPOa CNPOBEAEHa je TOKOM
2017. rogunHe 1 yKkibyyeHa cy 1552 ncnutaHuka. KoHTposiHa
rpyna je obyxsatana 1502 ncnmiraHuka uvja KpB Huje 6una nu-
NemMWYHa, AOK je y cnuTuBaHy rpyny opabpaHo 50 6onecHuka
ca IMNeMNYHOM KpBIbY. MpUCycTBO NMNeMMYHe KpBm yTBphrBa-
HO je MHCNEKLMjCKUM NperneaoM, JOK Cy NofaLu NPUKYnibeHu
NabopaTopwjCKUM TECTOBUMA W @HKETHUM YMUTHNKOM.

‘ DOI: https://doi.org/10.2298/SARH200919040R

PesynrtaTu Haww Hana3m nokasyjy fa BULIECTPYKM JaBaoLM
KPBW, Ynja je KpB IMnemnyHa, npunagajy cnepgehum Katero-
pujama: 3HauajHo cTapuju (p < 0,0005), Majy BULLM CUCTONHN 1
AnjactonHu nputucak (p < 0,0005), BUCOK HMBO TpUrAULEepUaa
(p < 0,0005) 1 HWXKM HMBO XemornoburHa (p < 0,0005). Takobhe,
MPUCYCTBO IMMEMMUYHE Nla3Me NMOoBe3aHo je Ca KEHCKUM Mo-
nom (p = 0,002), kpeHOM rpynom (p = 0,016), 6bonecTma cpua
(p < 0,0005), nywekem (p < 0,005), anjabetecom (p = 0,001), Kao
1 Ca YyHOCOM MacHe XpaHe npe fasarba Kpsu (p < 0,005) 1 Tepa-
nuje BeHenyHKTypoM (p < 0,0005). CucTonHm npuTmnCak je no-
y34aH npeauKkTop nunemuyHe kpem (AUROC = 0,901, p < 0,0005).
3aksbyyak Halua ctyguja je npyuna paunoHanHo objalutbere
1 naeHTdrKoBana je Heke of GakTopa pU3MKa Kojui Mory no-
mohu y naeHTrduKaumju moryhux faBanasa annemmyHe KpBu.
KmbyuHe peun: TpaHcdy3uja KpBU; AaBaoLy KPBY; Nia3ma; Mepe
npeBeHLje; XoNecTepos; TPUILepuan
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