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SUMMARY

Introduction/Objective Kidney transplant recipients were at higher risk for COVID-19-associated compli-
cations and mortality. The goal was to examine the frequency and outcomes of COVID-19 infection among
patients under our center’s control, as well as the effects of tocilizumab and anti-SARS-CoV-2 antibodies.
Methods We analyzed a cohort of 220 kidney transplant patients monitored at our center that experi-
enced COVID-19 infection between March 2020 and March 2022.

Results During the two-year-long period, 55 patients contracted COVID-19 (25%). The average age of
the infected was 48.38 years. In 24% of patients during COVID-19 infection the immunosuppressive
therapy did not change. Because of pneumonia development, 33% of patients have been hospitalized.
Of all infected patients, tocilizumab was used in 7% of patients, of whom three died. Anti-SARS-CoV-2
monoclonal antibodies were used in 24% of patients, no fatalities were reported. Antiviral medication
(favipiravir) was used in 4% of patients, in one case fatal. Continuous renal replacement therapy / hemodi-
alysis was applied in 5.5% of patients. Out of all infected, 14.5% of patients had a fatal outcome. The cause
of death was severe acute respiratory syndrome (50%), cardiac arrest (25%), or multiorgan failure (25%).
Conclusions The therapeutic use of monoclonal antibodies was reliable, with a significant positive effect
on achieving a milder clinical form and shorter duration of the disease. The main risk factors for adverse
outcomes of COVID-19 infection in kidney transplant recipients were serious comorbidities and late
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INTRODUCTION

The coronavirus disease 2019 (COVID-19)
pandemic caused by the highly contagious se-
vere acute respiratory syndrome coronavirus
2 (SARS-CoV-2) had led to unprecedented
challenges for healthcare systems worldwide.
The pandemic rapidly spread worldwide after
the first reported case of COVID-19 in Wuhan,
China, in late December 2019, prompting the
World Health Organization to declare it a
global pandemic on 11 March 2020. Since the
initial phase, substantial progress in clinical
research had led to a better understanding of
SARS-CoV-2, and multiple medical therapies
to treat the disease emerged [1, 2, 3].

Kidney transplant recipients (KTRs) re-
mained at higher risk for COVID-19-associated
complications and mortality. Compared with
matched nontransplant patients, KTRs experi-
ence a doubling of risk of COVID-19-related
death, especially when considering age, body
mass index, and other major comorbidities.

Therefore, the identification of early interven-
tions that can halt the progression from mild
or moderate to severe COVID-19 is especially
important in this vulnerable population [4, 5].

KTRs were vulnerable to infections due to
their ongoing immunosuppressive therapy,
impaired vaccine response, presence of other
comorbidities, and, in some cases, impaired
kidney-graft function. Identifying modifiable
risk factors that increased the susceptibility to
severe COVID-19 could help target prevention
and treatment strategies, thus improving future
outcomes in this population [2].

Age and comorbidities are known risk factors
associated with COVID-19 severity and higher
mortality in the general population and among
solid organ transplant (SOT) recipients [6, 7].

Numerous therapeutic interventions
have been tested to control the spread of the
COVID-19 infection. However, to this date,
no specific agent had been found that guaran-
tees safe and effective control of COVID-19.
Monoclonal antibodies (mAbs) such as
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casirivimab, imdevimab, bamlanivimab, etesevimab,
sotrovimab, and tocilizumab have gotten emergency use
authorization for patients infected with COVID-19. These
mADs targeted the proteins of SARS-CoV-2 that helped
the virus bind to human cells. Additionally, some of them
also reduced the action of cytokines, thereby minimizing
the inflammatory reactions considered to be responsible
for COVID-19 complications [8-13].

Bamlanivimab and casirivimab-imdevimab prevented
viral entry into host cells by blocking the binding of the
spike protein to the cell surface angiotensin-converting
enzyme 2 receptor. These drugs, combined with immu-
nosuppression reduction for outpatient treatment of mild
to moderate COVID-19 in KTRs, were safe and had good
outcomes [4]. Tocilizumab represented a valuable thera-
peutic option for managing COVID-19 complications, par-
ticularly in patients at risk of cytokine storm syndrome.
The mechanism of action of tocilizumab involves binding
to interleukin-6 receptors, inhibiting pro-inflammatory
responses in a variety of cells, including lymphocytes,
monocytes, fibroblasts, and B-cells [10-19].

Modifications of the immunosuppressive regimen were
a part of the therapeutic prescription in SOT recipients who
developed COVID-19 infection. These include suspending
antimetabolites and/or reducing calcineurin inhibitor dos-
ing in asymptomatic patients and patients not requiring
hospitalization. In COVID-19 infected patients needing
low-flow oxygen, a dose reduction of the metabolite and/
or reduction of calcineurin inhibitors or mTOR inhibi-
tor levels might be necessary. In more severe cases, some
centers applied a more significant immunosuppression
reduction strategy, with temporary discontinuation of all
immunosuppressive drugs, except steroids. This strategy
needed to be balanced with a potential increased risk for the
development of acute rejection and/or graft loss. However,
other experts proposed continuation of calcineurin inhibi-
tors (particularly cyclosporine) during advanced disease to
control the inflammatory phase. In any case, the complex
management of immunosuppression during the course of
infection should have been discussed in a multidisciplinary
approach by transplant physicians, intensive care unit doc-
tors, and transplant infectious diseases specialists [14].

The goal of this study was to examine the frequency
and outcome of the COVID-19 infection within patients
controlled at our center, as well as the effect of tocilizumab
and anti-SARS-CoV-2 antibodies.

METHODS

We performed a retrospective, single-center study of adult
kidney transplant (KT) recipients with a positive reverse-
transcriptase polymerase chain reaction (RT-PCR) test for
SARS-CoV-2 or positive SARS-CoV-2 antigen test, from
March 1, 2020, to February 28, 2022, at the University
Clinical Center of Vojvodina. Informed consent was ob-
tained in accordance with the Declaration of Helsinki
Ethical Principles for Medical Research Involving Human
Subjects.
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At the time of data collection, 220 KT recipients were
followed up at our center. All had a functional KT. We de-
fined adult KT recipients with PCR- or AG-test confirmed
SARS-CoV-2 infection. SARS-CoV-2 RT-PCR testing was
performed on nasopharyngeal swab samples. ELISA mea-
sured IgM and IgG antibodies for SARS-CoV-2 receptor
binding domain spike.

Demographic and clinical data, including transplant
characteristics, comorbidities, immunosuppressive therapy,
intensive care unit admission, treatment with mAbs/antivi-
rals, acute kidney injury (AKI), renal replacement therapy
(RRT), and all-cause mortality rates were registered. All
cases were followed up for at least 60 days after diagnosis.

All data were collected from the patients and their med-
ical records during the treatment of COVID-19 infection
and subsequent treatment.

The specific COVID-19 treatment depended on the
timing of the pandemic; a protocol according to the na-
tional guide for treatment was applied and was further-
more changed during the pandemic [20].

Statistical analyses were conducted using RStudio
2025.05.0+496 “Mariposa Orchid” Release. The nor-
mality of continuous variables was assessed using the
Kolmogorov-Smirnov test. Continuous variables are re-
ported as mean * standard deviation (SD), and as a median
with interquartile range (IQR; Q1-Q3); range is provided
for all continuous variables. Continuous variables were
compared between independent groups using the Student’s
t-test or Wilcoxon rank-sum test, as appropriate, while
categorical variables were compared using the x* test or
Fisher’s exact test, as appropriate. All statistical tests were
two-tailed, and an o level of 0.05 was set as the significance
threshold. No imputation was performed for missing data.

RESULTS

Out of 220 KTRs that are under our supervision at the
University Clinical Center of Vojvodina, in the first two
years of the COVID-19 pandemic, 55 (25%) patients had
been infected with COVID-19. In the first year, 23 patients
were infected, while in the second year, 32 patients were
infected.

Baseline characteristics of KTRs with COVID-19 infec-
tion are shown in Table 1. The average age of those infected
was 48.38 years old (the youngest being 26 years old, the
oldest 71 years old), with the greatest percentage ranging
from 41 to 65 years old (60%), followed by the age group
ranging from 26 to 40 years old (27%), ending with the
age group of patients over 65 years old (13%) (Figure 1).

A total of 53% of those infected received a transplant
from a living-related donor, and 47% from a deceased do-
nor. The average time from KT to COVID-19 infection was
8.13 years; 40% of patients were infected in the first five
years after KT (Tables 1 and 2; Figure 2); 67% were male.

All patients were on triple immunosuppressive therapy
(calcineurin inhibitor, antimetabolite, corticosteroid). In
24% of the patients who had lighter clinical manifestations
of the infection and were treated in home conditions, during
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Table 1. Baseline characteristics of kidney transplant recipients

with COVID-19 (n = 55) 2
Characteristic n =55 (100%) - o %
Age (years) H
Mean + SD 484+126 fou ;
Median: [Q1-Q3] Median: 47 [39-58] H
Range: Min-Max Range: 26-71 o0t L
Age group, n (%)
26-40 yrs 15 (27%) e Y
41-65yrs 33 (60%)
> 65yrs 7 (13%) Figure 1. Age of kidney transplant recipients with COVID-19 infection
Time from transplant to COVID-19 (years)
Mean + SD 8.1+57 ao% pre
Median: [Q1-Q3] Median: 7 [3-13] o
Range: Min-Max Range: 1-24 o
Creatinine before COVID-19 o 25%
(nmol/L) n=>3 2% 22%
Mean + SD 1449 +54.6 o
Median: [Q1-Q3] Median: 122 [105-179] o —
Range: Min-Max Range: 90-300 1?:: I
Creatinine after COVID-19 (umol/L) n=47 0%
Mean + SD 138.7 +58.9 1-5y 6-10y 11-15y >15y
Median: [Q1-Q3] Median: 114 [100-156] ears
Range: Min-Max Range: 88-330 . ] ] . .
Antimetabolite, n (%) Figure 2. Time between kidney transplant and COVID-19 infection
MMF 47 (85%)
Everolimus 6 (1 1%) bamlanivimab l [VALUE] (1.8%)
Azathioprine 2 (3.6%)

o o a favipiravir [VALUE] (3.6%)
Calcineurin inhibitor, n (%) O

Tacrolimus 48 (89%) tocilizumab [ (vawe) (7.3%)

Cyclosporine A 6 (11%)

Antimetabolite discontinued, n (%) 37 (67%) Casiivimab-imdevima | S (vALUE] (21.5%)

Hypertension, n (%) 34 (62%) o speciic therapy R ¢
Diabetes mellitus, n (%) 8 (15%)

Cardiomyopathy, n (%) 7 (13%) ! : 1 ;Zmbwi? pd“mf: oo
Systemic lupus erythematosus, n (%) 5(9.1%)

!_ate rgferral / respiratory 2 (3.6%)

insufficiency, n (%) Figure 3. Specific Antiviral Therapeutic Protocols in all patients
Hospital admission, n (%) 16 (29%)

;?Rr];‘:';ﬁg;%e&e)nt therapy 4(7.3%) All survivors (n = 47)
Casirivimab-imdevimab, n (%) 12 (22%) pemilais

Bamlanivimab, n (%) 1(1.8%) -
Tocilizumab, n (%) 4 (7.3%) ¢
Favipiravir, n (%) 2 (3.6%) o < .

Lethal outcome, n (%) 8 (15%) =) ® *

CRRT/HD - continuous renal replacement therapy / hemodialysis §

T.c,' %
'% 200 K

the COVID-19 infection, immunosuppressive therapy was 5 ol o

not changed; in 67% of all patients, antimetabolite therapy ° W
was excluded (mycophenolate mofetil/mycophenolate so- o |

dium/azathioprine), the corticosteroid dose was increased, — —

calcineurin inhibitor dose was decreased by 25-50%. 100 ﬂ” o

Considering specific antiviral therapeutic protocol out s —_—

of the total number of those infected (55), 36 (65.5%) did
not receive tocilizumab, an anti-SARS-CoV-2 monoclo- Figure 4. Kidney transplant function before and after COVID-19 in all
nal antibody or antiviral treatment; anti-SARS-CoV-2 ~ *“"!"9 idney transplant recipients

monoclonal antibody (bamlanivimab or casirivimab-

imdevimab) was used in 13 (23.6%) patients, from whom

only two had been hospitalized with pneumonia, and in
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Table 2. Comparison of survivors and deceased patients

Characteristic Overall Survived Deceased o
n=>55 n=47 n=8

Age (years) <0.001

Mean + SD 484+126 46+11.9 626+54

Median: [Q1-Q3] Median: 47 [39-58] Median: 46 [38-53] Median: 64.5 [59.5-66.5]

Age group, n (%) 0.019

26-40 yrs 15 (27%) 15 (32%) 0(0)

41-65 yrs 33 (60%) 28 (60%) 5 (63%)

> 65 yrs 7 (13%) 4 (8.5%) 3 (38%)

Time from transplant to COVID-19 (years) 0.464

Mean + SD 8.1+57 78+54 9.8+7.2

Median: [Q1-Q3] Median: 7 [3-13] Median: 7 [3-12] Median: 9 [3-14.5]

Creatinine before COVID-19 (umol/L) 0.102

Mean £+ SD 144.9 + 54.6 140.6 + 54.1 170.1 £ 54.4

Median: [Q1-Q3] Median: 122 [105-179] | Median: 119 [105-163] | Median: 166 [128.5-219]

Antimetabolite-before COVID-19, n (%) 0.690

MMF 47 (85%) 39 (83%) 8 (100%)

Everolimus 6 (11%) 6 (13%) 0(0)

Azathioprine 2 (3.6%) 2 (4.3%) 0(0)

Calcineurin inhibitor-before COVID-19, n (%) 0.213

Tacrolimus 48 (89%) 42 (91%) 6 (75%)

Cyclosporine A 6 (11%) 4 (8.7%) 2 (25%)

Antimetabolite discontinued, n (%) 37 (67%) 31 (66%) 6 (75%) >0.999

Hypertension, n (%) 34 (62%) 26 (55%) 8 (100%) 0.018

Diabetes mellitus, n (%) 8 (15%) 6 (13%) 2 (25%) 0.329

Cardiomyopathy, n (%) 7 (13%) 2 (4.3%) 5(63%) <0.001

Systemic lupus erythematosus, n (%) 5(9.1%) 4 (8.5%) 1(13%) 0.559

Late referral / respiratory insufficiency, n (%) 2 (3.6%) 0(0) 2 (25%) 0.019

Hospital admission, n (%) 16 (29%) 8 (17%) 8 (100%) <0.001

Renal replacement therapy (CRRT/HD), n (%) 4(7.3%) 1(2.1%) 3 (38%) 0.008

Casirivimab-imdevimab, n (%) 12 (22%) 12 (26%) 0(0) 0.178

Bamlanivimab, n (%) 1(1.8%) 1(2.1%) 0(0) > 0.999

Tocilizumab, n (%) 4(7.3%) 1(2.1%) 3(38%) 0.008

Favipiravir, n (%) 2 (3.6%) 1(2.1%) 1(13%) 0.272

CRRT/HD - continuous renal replacement therapy / hemodialysis
"Wilcoxon rank sum test; Fisher’s exact test

this group of patients, there were no fatal outcomes; to-
cilizumab was used with four (7.3%) patients treated at
the hospital (in which three of the cases ended up fatal).
Antiviral (favipiravir) was used with two (3.6%) patients,
where in one case, there was a fatal outcome (Figure 3).

The average value of serum creatinine before the pa-
tients had been infected with COVID-19 was 144 umol/],
min: 90 umol/l, max: 300 pmol/l. Three hospitalized pa-
tients (5.5% of those infected) experienced significant de-
terioration of transplanted kidney function, and therefore,
they received renal function replacement therapy. All three
of the patients developed multi-organ dysfunction syn-
drome and had passed away. The rest of the patients did
not develop a significant decrease in graft function during
the course of the illness, nor did they develop a month after
the negative COVID-19 PCR test. The average serum cre-
atinine after overcoming COVID-19 infection (n = 47) was
138.7 pmol/l (min: 88 pmol/l, max: 330 umol/l) (Figure 4).

All of the patients were put back on immunosuppressive
therapy after their inflammatory parameters and number
of lymphocytes stabilized.
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Out of all the ill (n = 55), fatal outcome occurred in
eight (14.5%) patients, that is, when considering all of the
patients being monitored after a KT (220), a fatal outcome
caused by COVID-19 infection during the first two years
of the pandemic was 3.6% (Table 2). All of the deceased
patients were hospitalized at the time of their death.
Regarding specific therapy one patient received favipira-
vir; three patients received tocilizumab; four patients did
not receive tocilizumab/anti-SARS-CoV-2 mAb/antiviral;
three patients received RRT. No deaths occurred among
the patients who received casirivimab-imdevimab (n = 12)
or bamlanivimab (n = 1). There is a statistically significant
difference in survival between patients who received anti-
SARS-CoV-2 mAb and patients who received tocilizumab
(p < 0.05). The average age of patients who had a fatal
outcome is 62.5 years old (p < 0.05), 75% of whom were
male patients. Every patient with a fatal outcome received
a cadaveric renal transplant.

The cause of death was severe acute respiratory syn-
drome in four patients (50%), multiorgan dysfunction
syndrome in two patients (25%). All of the patients with
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Figure 5. Comorbidities stratified by clinical outcome

fatal outcomes had serious comorbidities (congestive heart
failure, diabetes mellitus, liver insufficiency, systemic lupus
erythematosus). In two of the fatal outcomes, besides the
comorbidity, the factor of late presentation to the hospital
(more than seven days after disease beginning) without
timely exclusion of antimetabolites and inclusion of the
right therapy also took effect. Therefore, patients were
hospitalized with well-developed massive pneumonia and
signs of severe global respiratory insufficiency (Figure 5).

Statistically significant difference for death in patients
with cardiomyopathy, hypertension, and late referral was
confirmed compared to patients without these character-
istics, p < 0.05 (Table 2).

DISCUSSION

In our study, we monitored 220 KTRs with a function-
ing graft between March 1, 2020, when the first patient
in Serbia was diagnosed with COVID-19, and March 1,
2022. Out of all monitored KTRs, 55 (25%) were infected
with COVID-19. The average age of those infected was
48.38 years old, 47% of patients received a deceased do-
nor graft, 67% were male, and the average time period
between the transplant and the infection of COVID-19
was 8.13 years. It was similar to a nationwide observational
study of Swedish authors [2].

In our study, all of the patients were on triple immu-
nosuppressive therapy, while 61% of patients in the group
of Swedish authors were treated with three immunosup-
pressants as maintenance therapy [2]. Like most transplant
centers, we modified immunosuppression in KTRs with
COVID-19 infection; in 76% of the patients, the antime-
tabolite was excluded immediately upon COVID-19 diag-
nosis, the dose of corticosteroids was increased, while the
calcineurin inhibitor dose was decreased by 20-25% [4].

The number of hospitalized patients in the Swedish
study was 6.7% of all that have been monitored, which was
less when compared to the results of our study: 18 patients
(8.2%) (5.5% of patients in the first year, 2.7% of patients
in the second year). In comparison to the group monitored
by Swedish authors, the difference could be explained by
better application of methods to reduce viral transmis-
sion, and thus the occurrence of infection. In our study;,

‘ DOI: https://doi.org/10.2298/SARH26060907 1P
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the most common group of infected patients was within
a period of 1-5 years after transplantation (40%), which
could be explained by the fact that the highest dosage of
immunosuppressants was being used [2].

Swedish authors did not confirm a significant effect of
comorbidities as independent risk factors, besides heart
failure, but they confirmed a significant effect of diabe-
tes mellitus as a primary diagnosis, as well as the effect
of severe arterial hypertension. In our study, primarily
congestive heart insufficiency, diabetes mellitus, systemic
lupus erythematosus and liver insufficiency had a signifi-
cant effect of comorbidities on the unfortunate outcome
of the disease [2].

In our study, as well as in other studies, we found that
bamlanivimab or casirivimab-imdevimab combined with
immunosuppression reduction for outpatient treatment of
mild to moderate COVID-19 infection in KTRs was safe
and associated with good outcomes. Only two of the 13
patients treated with mAbs required hospitalization for
COVID-19 because they developed pneumonia. Similar
data was obtained from a study by Wang et al. [4], whose
results showed a positive effect of mAbs use with the need
for hospitalization in only four out of 27 patients treated
with mAbs, without fatal outcome [5, 6, 7, 16].

In a systematic review and meta-analysis by Gatti et
al. [21], the clinical outcome of COVID-19 infection in
SOT recipients compared to generalized population was
tested. However, in some studies, SOT recipients affected
by COVID-19 showed a higher risk of mortality compared
with the general population, especially with the presence of
comorbidities (i.e., hypertension, diabetes mellitus, cardio-
vascular disease, chronic obstructive pulmonary disease,
and chronic kidney disease) combined with old age. In
our study, all of the patients who had a fatal outcome had
some of the severe comorbidities (hypertension, diabetes
mellitus, cardiovascular disease, congestive heart failure,
systemic lupus erythematosus) [21].

Danziger-Isakov et al. [14] found that the mortality
ranged from 9 to 46%, with most in the 18-30% range
depending on the cohort and circumstance, when analyz-
ing the impact of COVID-19 infection in SOT recipients.
They also stated that many studies addressed risk factors
for mortality with age, underlying cardiovascular or lung
disease [14]. In our study, the mortality rate was 3.6% of
all monitored KTRs, but all monitored were only KTRs.

In a French study, which included the first two months
of the pandemic, it stated a high percentage of patients
who developed AKI (45.8%), while using RRT in 13.2%
of the cases [22, 23]. In our study, AKI developed in 5.5%
of those ill, and all of them were on RRT. As in our study,
factors combined with mortality were age (over 60 years
old), male gender, arterial hypertension, cardiovascular
diseases, and diabetes mellitus. However, in the said study,
it had not been proven that KTRs are an independent fac-
tor combined with mortality [22, 23].

COVID-19 associated AKI is common, and has been
associated with a higher mortality rate and was an indepen-
dent risk factor for all-cause in-hospital death in COVID-19
patients. Mortality rate of 14.5% (of all COVID-19 infected
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KTRs) in our study was similar to the one in Tavares et al.
[24] (20%). Age and comorbidities were known risk factors
associated with COVID-19 severity and higher mortality
in the general population, as well as among SOT recipi-
ents. SOT recipients were predominantly 50 or older and
had several comorbidities, including diabetes, hyperten-
sion, cardiovascular disease, chronic kidney disease, and
obesity, which were associated with worse outcomes after
COVID-19. Comorbidities rather than immunosuppression
intensity were the main risk factors for impaired outcome
in a large cohort [6, 7, 22, 25].

CONCLUSION

Firstly, a fortunate course of the disease was achieved by
timely arrival at the institution of tertiary care that con-
trols kidney transplant patients, with a modification of
immunosuppressive therapy, and applying all therapeutic
procedures in connection with the COVID-19 infection.
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Secondly, therapeutic usage of bamlanivimab or ca-
sirivimab was reliable, with a significant positive effect on
achieving mild and shorter courses of the disease, which
allowed returning to the usual dosage of immunosuppres-
sive therapy in a shorter amount of time.

The main risk factor for an unfavorable outcome of the
COVID-19 infection in patients with a kidney transplant
was presence of severe comorbidities and late presentation
at the transplant center without timely modification of the
immunosuppressive therapy and application of adequate
therapeutic protocols.

Finally, the results obtained offer a critical review for
improving the management of KTRs for any future pan-
demic or infectious disease on a larger scale.
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Ucxop nHdekuumje koBnaom 19 Kog 6onecHnKa ca TpaHCNAAHTUPAHUM Bybperom
y NpBe ABe rognHe NaHAeMuje — Halla UCKYCTBA ca OCBPTOM Ha NPUMEHY
TouMAM3ymaba n MOHOKNOHCKUX anti-SARS-CoV-2 aHTuTena

Napa Metposuh’, Virop Mutuh', Munuua Monosuh?, ejan henuh?, TatjaHa nuh? lopgaHa MajctopoBuh Crpaxmelutep?,

Bnagumup Hyposuh?, Hukona Morowau?, CnoboaaH LLajuHosuh?, Cuhinwa Xunekosuh?
'"YHueep3uteT y HoBom Cagy, MegnumHckmn GpakynTet, YHUBEP3UTETCKN KNMHNYKN LieHTap BojBoayHe, LieHTap 3a TpaHcnnaHTawujy oprana,

henuja n TknBa, Hosu Cag, Cpbuja;

?Ynusep3utet y Hosom Cagy, MegnumHcku Gpakyntet, YHUBEP3UTETCKN KNMHUYKIA LieHTap Bojsogute, KnuHuka 3a Hedponorujy 1 KnmHNYKy

umyHonorujy, Hosn Cag, Cpbuja

CAXKETAK

YBog/Lum MHdekumja KoBugom 19 kop 6onecHmKa ca TpaHc-
nnaHTUpaHum 6ybperom 6mna je nosesaHa ca Behm pusnkom
of KomnnvKaumja n moptanuteta. Lumbs papa 6uo je fa ce ncnu-
Ta YYecTanocT U ncxop nHdeKumje KoBuaom 19 kog 6onecHrka
KOHTPONIMCaHUX Y HalLeM LieHTPY, Kao 1 edekat Touunrymada
1 anti-SARS-CoV-2 MOHOKNOHCKUX aHTuTena (MAT).

MeTtoge Op ykynHo 220 6onecHuKa ca TpaHCMAaHTUPaHUM
6y6perom, ncnutany cMo 55 6oNecHrKa Koju cy obonenu of
KoBuaa 19 y npBe fBe rognHe naHgemuje.

Pe3syntatu Op ykynHor 6poja KOHTponvcaHux 6onecHuka, y
npBe ABe roAviHe naHgemuje 55 (25%) bonecHrka oboneno
je op koBupaa 19. MpoceyHa cTapocTt obonenmx buna je 48,38
rognHa. imyHocynpecmBHa Tepanuja Huje MerwaHa Kog 24%
6onecHuKa. 360r pa3Boja NHeymoHuje 33% 6onecHuka 6uno je
xocnuTanusoBaHo. Of yKynHor 6poja o6onenux, Toumnnsymao
je npumereH Kop 7% 6onecHUKa, 04 Kojux Cy TpU NPeMUHyna.
Anti-SARS-CoV-2 MAT nprimetbeHa cy Kog, 24% 60necHUKa, npu
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yemy Huje 610 CMPTHYX NCXOAA. AHTUBMPYCHM Nek (daBunu-
paBuvp) NpUMerEeH je Kog 4% 6onecHuKa, a y jeHOM ciyyajy
HacTynuo je CMpPTHU ncxof. KoHTMHYMpaHa Tepanuja 3ameHe
6ybpexHe GpyHKUMje/xemoaujanvza npumerbeHa je Kog 5,5%
6onecHuKa. Of yKynHor 6poja obonenux og kosuga 19, cMpT-
HW 1cxop HacTynmo je Kop 14,5%, a y3pok cMpTu 610 je Texak
aKyTHY pecnmpaTtopHu cHapom (50%), cpuaHu 3acToj (25%)
WM MyNTMOPraHcKa cnabocrt (25%).

3akmyuak [pumeHa MAT 6u1na je noy3gaHa, ca 3HauyajHUM no-
3UTVBHMM €EKTOM Ha NOCTM3akbe Baxer KNMHUYKOT TOKa U
Kpaher Tpajarba 6onectt. MaBHM GpakTopm pr3nKa 3a HENOBOIb-
He ncxope nHdekLyje KoBnaom 19 Koa Nprmanala TpaHcniaH-
TnpaHor 6ybpera 61 cy 0361bHU KOMOPOUANTETY 1 KacHO
jaBrbarbe y LieHTap 3a TpaHCNNaHTaLUmjy y y3HanpenoBanoj dasu
6onectu.

KmbyuHe peun: TpaHcnnaHTauuja 6ybpera; uHdekLyja KoBraom
19; anti-SARS-CoV-2 aHTuTena
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