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Factors’ analysis associated with adverse outcome of
the treatment of patients with invasive candidiasis
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SUMMARY

Introduction/Objective Invasive candidiasis (IC) is the most common invasive fungal infection in hu-
mans. It manifests as candidemia, and can affect internal organs and lead to sepsis and septic shock. A
good knowledge of the factors that lead to the morbidity and mortality of these patients is necessary.
We aimed to investigate the factors associated with the unfavorable outcome of patients with IC treated
at our institution.

Methods The research was conducted at the Military Medical Academy in Belgrade, Serbia. The retro-
spective cohort study included 145 patients of both sexes, aged over 18, with a proven diagnosis of
IC. Demographics, comorbidities, use of therapeutic procedures, antibiotics, antifungal treatment and
outcome were compared between deceased and surviving patients with IC. The results were analyzed
using Student’s t-test, Mann-Whitney U test, multivariate statistical analysis.

Results The results showed that the predictors of death were diabetes mellitus (adjusted OR 6.886; Cl:
2.608-18.178; p = 0.000) and chemotherapy (adjusted OR 6.826; 95% Cl: 2.037-22.866; p = 0.002), which
increase the risk of death seven times compared to the basal risk and mechanical ventilation, which
increases the risk of death about three times (adjusted OR: 3.056; 95% Cl: 1.132-8.253; p = 0.012).
Conclusion Optimal treatment is necessary in terms of early detection and identification of the causative
agent of IC. In susceptible patients, such asimmunocompromised patients, appropriate treatment should
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be initiated as soon as possible.
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INTRODUCTION

Candida species are normal commensals of hu-
mans, residing in the gastrointestinal tract, the
female genital tract, and the anterior urethra.
However, these fungi can cause a severe and
life-threatening conditions, if Candida enters
the bloodstream [1].

Invasive candidiasis (IC) is an infection
caused by yeasts of the genus Candida that
can affect different internal organs, such as the
heart, brain, eyes, or bones and can lead to the
development of sepsis and/or septic shock. IC is
the most common fungal infection in hospitals,
accounting for more than 85% of all invasive
fungal infections in hospitals; approximately
45% of candidemia cases are treated in inten-
sive care units (ICUs) [2, 3]. In Europe, IC is
the fourth leading cause of nosocomial blood
infections, with mortality ranging from 42% to
70%, and more than half of patients are diag-
nosed with septic shock [4, 5].

Risk factors for IC include: more than four
days of ICU treatment, mechanical ventilation
(MV), APACHE > 20, surgical procedures, total
parenteral nutrition (TPN), renal and/or car-
diac failure, and aminoglycoside administra-
tion [3, 6, 7]. Recent studies have shown that
the number of patients with IC is increasing
in the group of young intravenous opiate us-
ers without other risk factors [8]. During the

COVID-19 pandemic, an increased number of
patients with IC was recorded as a result of the
administration of immunosuppressive and im-
munomodulatory drugs and prolonged treat-
ment in the ICU [9, 10].

IC is one of the causes of morbidity and
mortality in patients with HIV/AIDS immu-
nodeficiency, in individuals with solid organ
and stem cell transplants, in patients undergo-
ing chemotherapy (CHT), in persistent neu-
tropenia, in individuals with central venous
catheters (CVC), in dialysis patients, and in
patients receiving therapy with broad-spectrum
antibiotics [7, 11]. Other studies confirmed dia-
betes mellitus (DM) and immunosuppression
as significant risk factors for the occurrence of
IC and emphasized the importance of the pres-
ence of a CVC, prolonged use of glycopeptide
antibiotics, quinolones, and aminoglycosides
[12, 13], and gastrointestinal tract surgery and
prolonged ICU stay [4, 14].

The aim of this study was to analyze factors
associated with death in hospitalized patients
who were admitted with IC or developed it dur-
ing hospitalization.

METHODS

The study was designed as an observational,
retrospective cohort study of a random sample
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of 145 patients from the Military Medical Academy in
Belgrade (MMA), Serbia, hospitalized between 2008 and
2021. Patients were enrolled based on the following inclu-
sion criteria: hospitalization in one of the clinics of surgery
/ internal medicine or at the ICU of the MMA, aged over
18 years, both sexes, patients with a confirmed diagnosis
of IC - proven isolate of any fungal species of the genus
Candida in a blood culture or in sterile areas or tissues, or
patients with a probable diagnosis of IK - positive results
of radiological tests and markers of invasive fungal infec-
tion (Candida mannan). The BACT/ALERT" system (bio-
Mérieux, Marcy-I'Etoile, France) was used to isolate fungi
from blood cultures and peritoneal fluid. Microorganisms
were differentiated using the Matrix Assisted Laser
Desorption Ionization — Time of Mass Spectrometer and
Video Artificial Intelligence Technology. Serum samples
for Candida-specific antibodies and Candida-specific anti-
gen — mannan were analyzed by enzyme-linked immuno-
sorbent assay. All microbiological analyzes were performed
in the microbiology laboratory of the MMA. Exclusion cri-
teria were incomplete medical documentation, combined
invasive fungal infections with Candida and other fungi,
and late initiation of antifungal therapy. The study was
approved by the Ethics Committee of the MMA (resolu-
tion number 56/2019, date 06/24/2019) before initiation.

Data were obtained from the MMA's information sys-
tem. Primary study outcome was in-hospital mortality,
and secondary outcomes were relapse of IC (new diag-
nosis of IC within 30 days of initiation of treatment for
the first episode of disease) and occurrence of subsequent
complications in patients previously diagnosed with IC,
such as vital organ failure or surgical intervention. Putative
predictors of study outcomes were DM, previous surgery,
previous peritoneal or hemodialysis, TPN, administra-
tion of antibiotics for more than four days, administration
of more than three antibiotics, administration of a CVC,
invasive and noninvasive MV, corticosteroids, immunosup-
pressive therapy, biological therapy, CHT, radiotherapy;,
neutropenia, bacterial sepsis, solid organ transplantation,
and bone marrow transplantation, while confounding fac-
tors considered were: sex, age, body temperature, hospital
department where the patient was treated, comorbidities,
concomitant therapy, and the underlying disease that was
the reason for hospitalization.

The minimum sample size sufficient to find factors sig-
nificantly associated with mortality as a study outcome
was calculated based on the Schlesselman method. The
inputs for this calculation were: Probability of type 1 error
of 0.05, power of the study 0.8, incidence of the primary
outcome 20%, prevalence of DM as a risk factor of 62%,
and a meaningful adjusted odds ratio of two for the risk
factor. The minimum sample size sufficient for the inputs
was 66 patients per study group, for a total of 132 patients.

Data collected from the MMA information system were
first numerically coded, tabulated, and checked for errors.
Data were then described by measures of central tendency
and variability (for continuous data) or frequencies and rela-
tive numbers (percentages) (for categorical data). Normally
distributed continuous data were described by mean and
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standard deviation, and not-normally distributed data were
described by median and interquartile range. The effects of
putative predictors and confounders on the study results
were analyzed using multivariate binary logistic regression.
Before using this multivariate technique, we checked that
the assumptions were met (binary outcome, independence
of observations, no multicollinearity, no extreme outliers,
and sufficiently large sample). The quality of the regression
model was tested using the Hosmer-Lemeshow test, Cox &
Snell’s R-squared, and Nagelkerke’s R-squared. Results were
considered statistically significant if the probability of the
null hypothesis was 0.05. Survival curves were constructed
for significant categorical predictors, and the equality of
survival distributions for different levels of such predictors
was tested with the log-rank test. All calculations were per-
formed using the Statistical Package for the Social Sciences
(SPSS Inc., Chicago, IL, USA), version 18.0.

RESULTS

This study included 145 patients (70 men and 75 women)
with a mean age of 52.8 + 17.5 years who were hospital-
ized at MMA Belgrade between 2008 and 2021. In total, 60
patients (41.1%) died during hospitalization, 85 recovered
(58.2%), and only one patient (0.7%) had a relapse of IC.
Age, sex, length of hospital stay, and other characteristics
of the study sample related to the primary outcome are
shown in Table 1.

The association of independent and confounding vari-
ables with death during hospitalization was tested using
multivariate binary logistic regression. The model was built
using the backward conditional deletion method, starting
from a complete set of potential predictors and confounders:
DM, previous surgery, previous peritoneal or hemodialysis,
TPN, administration of antibiotics for more than four days,
administration of more than three antibiotics, administra-
tion of a CVC, invasive and noninvasive ventilation, corti-
costeroids, immunosuppressive therapy, biological therapy,
CHT, radiotherapy, neutropenia, bacterial sepsis, solid organ
transplantation, bone marrow transplantation, sex, age, body
temperature, hospital unit in which the patient was treated,
comorbidities, concomitant therapy, and the underlying dis-
ease that was the reason for hospitalization. The assumptions
of a binary outcome (death during hospitalization or not),
independence of observations, absence of multicollinearity,
absence of extreme outliers, and a sufficiently large sample
were all met. The linear relationship between the explana-
tory variables and the logit of the outcome was tested for all
continuous variables with the Box-Tidwell test, but none of
these variables was included in the final model. The final
binary logistic regression model included the variables listed
in Table 2, and fit the data satisfactorily: Hosmer-Lemeshow
test was 6.476 (df = 6, p = 0.372), Cox & Snell’s square was
0.180, and Nagelkerkes square was 0.244.

Survival curves for patients with and without DM
are shown in Figure 1. The logrank test (Mantel-Cox)
showed a significant difference in survival distributions:
x> =17.456, df = 1, p = 0.000.
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Table 1. Characteristics of the study sample; the data are presented as mean + SD; the differences among the groups were tested by Mann-
Whitney U test for continuous variables and by x? test (or Fisher’s exact test where appropriate) for categorical variables; p — probability of null

hypothesis

Variable Died (n = 60) Survived (n = 85) p
Age (years) 56.7+£17.6,56 [25] | 50.7 +£16.8,53[27] 0.042
Sex (m/f) 30/30 40/45 0.727
Length of stay (days) 55.2+66.2,37 [59] | 48.8+34.1,40[28] 0.224
Treatment in intensive care unit (yes/no) 15/45 21/64 0.968
Number of antibiotics administered 3.7+1.8,4[1] 3.8+1.7,4([2] 0.715
Length of antibiotic therapy (days) 46.5+52.6,30[47] | 40.1 +£28.3,30[31] 0.564
Length of antifungal therapy (days) 19.1+11.9,20[15] 19.3+14,17.5[6] 0.662
Time delay from diagnosis to antifungal therapy onset (hours) 22.6+46.9,17[24] | 18.6 +£24.8,24[24] 0.886
Time delay from symptoms to antifungal therapy onset (hours) 255+31.4,24[48] | 41.1 £97.8,24[48] 0.473
Day of death since hospitalization 55.1+62.5 -
Day of death since initiation of antimicrobial therapy 44.0+41.7 -
Full/reduced dose of antifungals 52/8 80/5 0.168
Wide spectrum antibiotic used (yes/no) 59/1 83/2 0.313
Urinary catheter (yes/no) 60/0 81/4 0.115
Place of isolation of the causative agent (blood / pleural punctate / abdominal fluid) 58/1/1 83/2/0 0.748
Antifungal prophylaxis (yes/no) 39/21 50/35 0.452
Intravenously immunoglobulins (yes/no) 60/0 85/0 E:Irl:?;tzg
Blood culture from central venous catheters / peripheral vein 30/27 45/36 0.857

Candida species 14 18

Candida albicans 18 40

Candida glabrata 7 1
Isolated Candida | Candida parapsylosis 17 22 .
type Candida kefiri 1 0

Candida lusitanie 0 2

Candida sake 0 1

Candida guillermondi 0 1
Candida antibodies measured (yes/no) 0/60 2/83 0.342
Mannan measured (yes/no) 0/60 1/84 0.586
Type of antimycotic prescribed (azole / echinocandin / amphotericin B / unknown) 48/6/1/5 76/8/0/1 0.334
Oral / parenteral / unknown route of administration of antimycotics 3/52/5 6/78/1 0.484
Invasive fungal infection proven/probable 60/0 84/1 1,000
Supportive therapy (yes/no) 5/55 2/83 0.126
Hemodialysis (yes/no) 8/52 5/80 0.122
Peritonitis (yes/no) 5/55 7/78 0.625
Sepsis (yes/no) 12/48 14/71 0.585
Solid organ transplantation (yes/no) 2/58 1/84 0.570
Bone marrow transplantation (yes/no) 4/56 10/75 0.398
Pancreatitis (yes/no) 4/56 8/77 0.761
COVID-19 (yes/no) 0/60 1/84 1,000
Diabetes mellitus (yes/no) 28/32 14/71 0.000
Mechanical ventilation (yes/no) 34/26 37/48 0.119

No 29 51
Therapy with Biological drugs 0 2
ES;T)?;?SI :ﬁe Immunosuppressant drug 13 1 0.319
immune system | Radiation therapy 2 1
Chemotherapy 16 20

Central venous catheter (yes/no) 39/21 62/23 0.306
;e(;\rt;atL\;inzorrs]cc)ztr};?;Zz/rs(r;w/ﬁ\r/]icri]g;tlir) diagnosis of fungal infection with delay of 13/8/18 27/16/19 0.945
Abdominal surgery (yes/no) 27/33 43/42 0.507
Neutropenia (yes/no) 15/45 18/67 0.589
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Table 2. Risk factors for death during hospitalization of patients with invasive

syndrome, DM, and malignant diseases, as well as in

candidiasis the elderly [16, 17]. IC caused by Candida glabrata
Risk factors Raw OR 3 Adjusted OR causes significant morbidity and mortality of 40—
(95% Cl) (95% Cl) o P
437 6,856 60%, mainly due to low sensitivity to the most com-
Diabetes mellitus (2064-9.539) | 0000 | (5508 18.17g) | ©-000 monly used azoles [18]. Indeed, it was reported that
1,696 3.056 Nakaseomyces glabrata (formerly Candida glabrata)
Mechanical ventilation : 0.120 . 0.028 . . 0 . . .
(0.871-3.305) (1.132-8.253) was isolated in 14% of patients with IC, with an av-
Chemotherapy o ;24%71 sy | 0403 ) 0367.82226 seg) | 0002 erage age of 55 years, z%nd what is more 51gf11f1cant,
(0.632-3.131) (2.037-22.866) 6% of isolates were resistant to echinocandins [19].
Radiotherapy 3517 0313 3.788 0322 Also, in a study in Turkey, results obtained from six
(0.306-40,489) (0.271-52.844) . ! .
5078 3004 different medical centers the presence of Candida
Immunosuppressants | 56 5933y | 0120 | 5 9g0.9770) | 00°4 |  glabrata was found to be the causative agent of IC
OR - odds ratio; Cl - confidence interval in ICUs in 10% ofpatlents [ZO]’

In our study, Candida glabrata was found to be
isolated in 11.6% of patients in the observed group
and in 1.17% of patients who recovered, which is

Diabetes in accordance with data from the literature. On the
10 o
mellitus basis of a multifactorial regression analysis adjusting
—yes

Cummulative Survival

0 100 200 300 400

Days

I+ yes-censored
~t+=no-censored

for other factors, Candida glabrata isolate had no
significance in the outcome of our patients.

In our hospital, DM was registered in 29% of pa-
tients with IC, which is a lower frequency compared
with data from other studies (62.5% and 50%) [21,
22]. Here, we have shown that there was a statisti-
cally significant difference in the outcome of patients
with IC in relation to the presence of DM. DM is an
independent factor that increased the risk of death
sevenfold. The mortality was 41.4%, consistent with
the results of other studies in which it ranged from

Figure 1. Survival curves for patients with and without diabetes mellitus

DISCUSSION

The prevalence of infection IC is increasing [1]. The use of
antineoplastic and immunosuppressive agents, broad-spec-
trum antibiotics, DM, neutropenia, and more aggressive
surgical procedures are potential risks for the increasing
number of IC patients worldwide [11, 13, 15].

Our study showed that there are three independent pre-
dictors of death in hospitalized patients with IC: DM and
CHT, which increase the risk of death almost sevenfold
compared to baseline risk, while MV increases the risk
of death threefold. Among other factors tested, age and
isolation of Candida glabrata and Candida parapsylosis
appeared to have a tendency to negatively affect hospital
mortality, but this was lost after adjustment for other fac-
tors in multivariate analysis.

Candida albicans remains the most common cause of
IC. In recent decades an increase in non-albicans candi-
demia has been observed. Candida glabrata is responsible
for 15-25% of invasive fungal infections and is second only
to Candida albicans in the United States and northwestern
Europe, and that predisposing factors include older age and
frequent use of medical devices [16]. Some authors em-
phasized the growing medical importance of Candida gla-
brata in the population of patients with immunodeficiency
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28% to 45% [23].

DM is a multifactorial, chronic metabolic disease
and is a major health problem worldwide. Patients
with DM often have other comorbidities that fur-
ther worsen the outcome of IC. In an analysis of
numerous studies on DM and IC, Rodrigues et al. [12]
showed the importance of DM as an independent factor
in the development of IC and the fatal outcome of these
patients. Numerous studies have shown an association
between Candida sp. infection and DM, related to oral,
vulvovaginal candidiasis or IC [18].

In patient with persistent candidemia, isolates respon-
sible for biofilm formation, including Candida albicans,
Candida tropicalis, and Candida glabrata were significantly
more common [18, 24]. Candida glabrata was more fre-
quent in DM patients (52.9% vs. 32%) than in patients
without DM and in infections originating from the abdo-
men, which is explained by the greater pathogenicity of
the pathogen [24]. A retrospective study in China showed
that candidiasis was the most common fungal infection
in the elderly patients with DM (46.8%) [17]. In patients
with DM and IC, treatment is even more difficult because
of reduced sensitivity to antifungal agents, up to 47% to
ketoconazole, while other authors show significant resis-
tance to five antifungal agents in diabetics [18].

Given the increasing resistance of Candida albicans [25]
to fluconazole and Candida glabrate, as well as to echi-
nocandins [19] found in a large percentage of DM pa-
tients, the treatment of these patients is difficult both in
terms of choice and dose of drugs used. In addition, the
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pharmacokinetics and pharmacodynamics of antifungal
drugs are impaired in patients with DM. The absorption
of the drug is poor, which is due to the structural alteration
of albumin and the decreased binding of the drug, which
increases the concentration of free drug in the serum. Due
to the damage of microcirculation and vascular perme-
ability, the penetration of the drug to the site of infection
is weak [18]. Adequate treatment is of great importance
for this group of patients.

Long-term MV in the ICU exposes patients to fungal
colonization and leads to candidemia. This is due to the
presence of medical devices (peripherals, cannulas, CVC,
urinary catheters, Hickman catheters, tubes, oxygen masks,
etc.), the use of broad-spectrum antibiotics and immu-
nosuppressive therapy. The association of TPN and MV
with candidemia increases mortality by up to 77% [26].
Chakraborti et al. [27] showed that there is a significant
increase in fungal colonization in endotracheal aspirates be-
tween the first and seventh day after intubation. New strate-
gies for the use of protective MV showed a lower incidence
of complications compared with the use of conventional
MV (8.7% vs. 14.7%), which should also lead to lung injury
reduction [28]. Also, increased colonization with Candida
glabrata during the use of MV, which tends to form biofilms
with the development of resistance to existing azoles, leads
to treatment failure and death [13, 16, 19]. Our results show
that in patients with IC MV was applied in 56.7% of cases
in the observed group and in 43.5% of cases in the control
group of surviving patients. Multivariate regression analysis
revealed that the use of MV in patients with IC was associ-
ated with three times higher risk of death or significantly
increased the probability of death. Our results are consistent
with the findings of other studies [22].

In our study, 44% of patients with IC received some type
of therapy affecting the immune system. In the observed
patient group, 26.67% received CHT, and in the survivor
group, 23.53% did. In our CHT-receiving patients, the risk
of death was seven times higher compared to patients with-
out CHT. Such a high risk of death can be explained by
the nonspecific effect of CHT on cells, the occurrence of
immunosuppression and the development of opportunis-
tic infections, among which Candida infections take the
first place. IC is very common in patients with malignant
diseases, has a high incidence of morbidity and mortality,
which significantly increases the cost of treatment.

CHT leads to disruption of epithelial barriers and alters
the host immune response, allowing the development of
IC. Following CHT, Candida sp. overgrowth occurs due to
decreased production of antimicrobial peptides by epithe-
lial cells or decreased levels of bacterial metabolites that
normally inhibit Candida albicans growth, as well as direct
effects of CHT on Candida albicans itself [29].

In our study, neutropenia as an independent factor did
not increase the probability of death in patients with IC,
there was no difference in the prevalence of neutropenia in
the deceased and survivor groups, which may be explained
by the lack of damage to the gastrointestinal barrier, insuf-
ficient degree of mucosal colonization, or colonization with
less virulent Candida strains.

‘ DOI: https://doi.org/10.2298/SARH230804087P
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Surgical intervention in the upper abdomen was re-
corded in 48.27% of our patients and did not affect the
outcome, while other authors presented this intervention
as a risk factor for the occurrence and outcome of IC due
to increased antibiotic consumption, secondary infections,
and the use of MV [14].

Among the other comorbidities, sepsis, peritonitis, and
pancreatitis did not affect the outcome of patients with
IC. Solid organs transplantation, bone marrow transplan-
tation, use of hemodialysis, presence of urinary catheter,
and placed CVC were not significant for death outcome
of patients with IC.

The presence and extraction of CVC 24 hours or more
after the diagnosis of IC was not a risk factor for the un-
favorable outcome of our patients, while previous studies
describe CVC as an independent risk factor [13]. The results
of recent studies suggest that CVC is a significant predictor
of candidemia in internal medicine departments with prior
use of cephalosporins and inadequate body weight. Poissy et
al. [7] show that CVC is still a risk factor for candidemia in
all patients and an independent risk factor for candidemia
in non-ICU patients received glycopeptides and TPN.

A broad-spectrum antibiotic was used equally fre-
quently in both groups and the average number of an-
tibiotics was used in patients with IC in the observation
and control groups. Poissy et al. [7] described the use of
multiple antibiotics as a risk factor for death, which was
not demonstrated in our results. Considering the dura-
tion of antifungal use in the studied groups, there was no
statistical significance in relation to the outcome.

In our study, the length of hospital stay did not signifi-
cantly affect the outcome of death, as the studied and con-
trol groups did not differ significantly on this parameter,
as did ICU treatment. One meta-analysis has shown that
ICU stay is a significant risk factor for the occurrence of
IC and death [4].

Our study has several limitations. First, the sample size
was limited, so the study may not be sufficiently powered
to identify other putative factors because of the low preva-
lence in this population. Second, this was a unicenter study,
so some local practices not captured by the study data may
have influenced the outcome and amplified or neutralized
the effects of some true predictors.

CONCLUSION

In conclusion, patients with DM or patients receiving CHT,
especially if mechanically ventilated, are several times at a
greater risk of dying in the hospital and therefore require
special attention and timely administration of appropriate
antifungal and other supportive measures.
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AHanu3sa dpaKkTopa yapyKeHUX ca HeNnoBO/bLHUM UCXOAO0M leuetba 6oNecHMKa ca

MHBAa3MBHOM KaHAWUAMja30M

CeetnaHa Monosuh'?, BecHa beroBuh-KynpeLwaHnH'>

'BojHOMeMLMHCKa akafemuja, KnuHmKa 3a nHdeKTIBHe 1 Tponcke bonectw, beorpag, Cpbuja;
2YHuBep3nTeT oabpaHe, MeanumHckm Gpakyntet, BojHomeauumHcKa akagemuja, beorpag, Cpbuja

CAMXETAK

YBop/Uwm HBa3usHa KaHauawnjasa (MK) Hajuewha je nHBa-
31BHa MbMBMYHA UHOEKLMja Ko jbyan. MaHudecTyje ce Kao
KaHauaemuja, a MoXe 3aXBaTuTL YHYTpaLltbe opraHe v JOBECTM
[0 Cence 1 CENTUYHOT LWoKa. HeonxoaHo je fo6po no3HaBame
dakTopa Koju foBoAe A0 MOPOMANTETA 1 MOPTAIMTETA OBUX
60necHuKa.

Linmb papa je 6uo fa nctpaxnmo dakTope rnoBesaHe ca HeMo-
BOJbHUM 1CXOA0OM Jieyera bonecHuKa ca /K y Hawoj yctaHoBw.
Metope /icTpaxumBatbe je cnpoBefeHo Ha BojHoMeaMLUMHCKOj
akapemmju y beorpagy, y Cpbuju. PeTpocneKTMBHOM KOXOPTHOM
cTyamjom obyxsaheHo je 145 6onecHuka oba nona, CTapocTi
npeko 18 roanHa, ca fjokazaHom aujarHo3om VK. lemorpaduija,
KoMOop61aMTETY, MPIMEHa TepanujcK1xX NpoLeaypa, aHTnoro-
TULW, aHTUOYHTaNHU TPeTMaH 1 ucxog ynopehenu cy namebhy
YMPAVX 1 npexxmBennx 6onecHuKa ca UK. 3a aHanusy pesyntata

DOI: https://doi.org/10.2298/SARH230804087P

Kopuwhenu cy CTygeHToB T-TecT, MaH-ButHujes U test, mynTu-
BapujaHTHa CTaTUCTMYKa aHanm3a.

Pe3yntaTtu [loka3aHo je ga cy npeamKTopy CMPTHOT UCXOAa
Aujabetec menutyc (kopurosaHu OR 6,886; Cl: 2,608-18,178; p
=0,000) 1 xemoTepanuja (kopurosaHu OR 6,826; 95% CI: 2,037-
22,866; p = 0,002), koju noBehaBajy pu3uK 3a CMPTHU NCXOL,
cefam nyTa y nopehemy ca 6asanHumM prsnKom, U MeXaHUYKa
BEHTMMaLMja, Koja moBehaBa pu3KK 3a CMPTHM UCXOA OKO TpU
nyTa (kopurosaHu OR: 3,056; 95% Cl: 1,132-8,253; p = 0,012).
3akspyyak HeonxofaH je onTvmanaH TpeTmMaH y CMUCiy pa-
HOr oTKprBaha 1 naeHTuduKaumje yapouruka VK. Kog oce-
T/bMBUX BONECHUKA, Kao WTO Cy 6oNecHUUM ca 0cnab/beHum
VUMyHUTETOM, ofroBapajyhu TpetmaH Tpeba 3anoyetu WTo je
npe moryhe.

KmbyuHe peun: ribyBMYHa MHOEKLM]a; MHBa3MBHA KaHAML03a;
Avjabetec MennTyc; cMpT
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