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INTRODUCTION

Transplant Recipients

Abstract

Several studies have reported that different factors play an important
role in the production of IgG after COVID-19 vaccination. This study
aimed at studying COVID-19 infection rates and severity in renal
transplant recipients and vaccine responsiveness. In this cross-sectional
study, IgG levels was measured in renal transplant recipients using
automated benchtop immunoanalyzer Vidas at the Duhok Center for
Kidney Disease and Transplantation. In this study group, only 30
individuals experienced the SARS-CoV-2 infection, with only three cases
being severe. The most frequently reported symptoms of SARS-CoV-2
virus infection were fatigue (18/30) 60%, high temperature (17/30) 56%,
headache (12/30) 40%, and poor endurance (11/30) 36.6%. The IgG titers
were significantly different between the vaccinated 33.067 + 2.5 versus
unvaccinated individuals 23.916 + 3.31with p value = 0.025. On the other
hand, demographic characteristics of the cohort including: comorbidities,
hemodialysis, different age groups, gender, infection/no-infection
differences had no statistically significant impact on the 1gG titers. In
conclusion, vaccination significantly increased the levels of protective
IgG level in kidney transplant recipients. It is crucial to focus on
increasing the acceptance of vaccination among kidney transplant
recipients to prevent infections from other COVID-19 variants or
pathogen outbreaks.
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According to the World Health Organization
(WHO), since the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) outbreak
since December 2019, 6.59 million of people
around the world have died from the virus itself or
due to its complications.  Among high-risk
members mainly recipients of solid organ
transplants (SOT), the infection can cause a wide
range of severe symptoms, necessitating intensive
care and leading to a 25% higher mortality rate
compared to other population groups ®. Vaccines
were developed in 2021 to protect the population
from the virus, reducing hospitalizations and
fatalities 23, Immunosuppression  regimens
nonspecifically inhibits B and T cells, leading to
inadequate antibody production or a negative
response to vaccines *°. The production of
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neutralizing immunoglobulin G (IgG) has been
identified as the primary protection for transplant
recipients®’. Several studies have demonstrated the
significance of creating antibodies that neutralize
the spike protein of SARS-CoV-2, thereby
preventing the virus from replicating and
preventing the virus from entering cells 8. It was
previously shown that 30%-40% of solid organ
recipients, with triple immune suppression, had a
negative serological response after three to four
doses of COVID-19 vaccine *°. Therefore, it is
crucial to give these patients extra attention as they
receive the third dose and booster shots that will
protect them from potentially fatal viral infections
11 To gauge the gravity of the same issue in this
setting, this study has been conducted to gain
insight on the state of kidney transplant recipients
at the Duhok Kidney Disease and Transplantation
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Centre to evaluate the immune response to COVID-
19 vaccines.

MATERIALS and METHODS
The Basic Demographic Data Collection

A questionnaire was used to collect basic
demographic data that included, age. gender,
hemodialysis, renal failure causes (hypertension,
diabetes, ischemic heart disease, inherited, others),
comorbidities (hypertension, diabetes, ischemic
heart disease, others), number of vaccinations, type
of vaccine, number of COVID infections, severity
of the infection, immune suppressants used
(mycophenolate, tacrolimus, prednisolone, others),
other medications, and symptoms experienced
during/after four weeks of infection of 100 KTRs
were collected at Duhok Kidney Transplant and
disease center between October 2022 to December
2022,

IgG Level Determination and Analysis Methods

The IgG titers were measured using Vidas %
with considering 1gG levels above 1.2 positive and
below that level measured as negative based on the
manufacturer’s instructions. The data analyses
were performed with the unpaired-t test and the
one-way ANOVA in GraphPad Prism 9.0 with
considering the mean standard error between
different categories; and we used Microsoft Excel
to organize and visualize the results.

Ethical Approval

Written consent was obtained from all
participants. The consent and the study protocol
were approved by the Ethics committee in the
College of Medicine, University of Zakho.

RESULTS

Descriptive analysis of the study group

In our study, 100 KTR were recruited, among
the KTRs 65 were males, and the average age was
42.6 + 13.36. Among the 100 KTRs, 46 had no
comorbidities,  while  41/54  (75%) had
hypertension, 18/54 33% had diabetes, and
ischemic heart disease (ISH) was 12/54 (22%), The
primary cause of renal failure in 51/100 (51%) of
KTRs was unknown, whereas the cause of renal
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failure was hypertension in 12/100 (12%), genetic
causes in 10/100 (10%) and diabetes in 6/100 (6%)
patients. In terms of immune suppression treatment
along with other medications that the KTRs were
receiving, 82/100 (82%) of the patients were on
triple  immunotherapy  of  mycophenolate,
tacrolimus, and prednisolone, and 73/100 (73%)
patients were on other medications that needed to
regulate their comorbidities. The incidence of
COVID infection occurred in 30/100 (30%) cases;
19/30 (63%) of the males and 11/30 36% were
females. Further, the majority of people who
reported experiencing the infection had fatigue
(18/30) 60%, a high temperature 17/30 (56%), a
headache 12/30 (40%), or low endurance 11/30
(36%), and other symptoms were experienced less
frequently. Further, the severity of the infected
KTRs was mainly mild 18/30 (60%), with a few
moderate cases 9/30 (30%), and only three severe
cases, of which two of these patients were not
vaccinated, and one had a negative response to
vaccination with negative IgG.

Table 1. A demographic data of the KTRs in this study

Feature Males Females Total
Number 65 35 100
Median age 45 42 -
Vaccinated 39 22 61
Infection before 17 5 22
Vaccination 2 6 8
Infection after vaccination

Two dose or more 36 20 56
COVID infection 19 11 30
Mild 11 7 18
Moderate 7 2 9
Severe 1 2 3
Times of infection

One 18 6 24
two 1 5 6
Hemodialysis 47 26 73
Renal failure 30 19 49
Comorbidities 18 36 54

The IgG titers analysis of the KTRs

In our study, we showed that there was
significant increase in 1gG levels in KTRs who
received the vaccine regardless of its type in
comparison to those KTRs who did not receive any
vaccinations, with 33.067 = 2.5 and 23.916 + 3.31
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p < 0.05 (Table 2). There was no significant
difference between the infected and non-infected
KTRS, with 24.046 %3.33 and 31.835 2.5,
respectively. There were no significant differences
between the males and females' 1gG levels or
between different age groups at p > 0.05 (Table 2).
Furthermore, hemodialysis had no significant
effect on the 1gG levels of KTRs compared
between  patients that were undergoing
hemodialysis 28.62+2.31 versus those were not
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31.55+3.91 with p value 0.5205. Finally, there were
no significant difference between the individuals
who had comorbidities such as hypertension,
diabetes, or ischemic heart diseases, and those
without comorbidities with p value being 0.324.
Additionally, in terms of vaccination, only 61 of the
KTRs were vaccinated, with Pfizer accounting for
53/61 (86%), AstraZeneca for 8/61 (8%), and
Sinopharm for only 1/61 (1.6%).

Table 2. The statistical difference between the IgG levels between different features of the patients

Feature Level of antibody Pvalue
(Yes) (No)

Vaccinated (mean+=MES) 33.067 £2.5 23.91643.31 0.025

Infected (mean+tMSE) 24.046 £3.33 31.835+2.5 0.08

Comorbidities (mean+MSE) 31.36+2.69 27.32+£2.95 0.324

Hemodialysis (mean+tMSE) 28.62+2.31 31.55+£3.91 0.5205

Gender (mean + MSE) (M) 31.68+2.56 (F) 25.43+3.31 0.1434

20-35 30.76+4.01

36-50 30.92+2.96 0.2717

>50 23.36+3.83

Comorbidities include: hypertension, diabetes, ischemic heart disease, and others.

DISCUSSION
An important takeaway from the COVID-19

pandemic is the need to prioritize saving the lives
of those most at risk. The worldwide deadly impact
of the COVID-19 pandemic is beyond dispute.
Higher rates of morbidity and mortality have been
observed in the KTRs population because of factors
such as immunosuppression treatment, advanced
age, hemodialysis, and co-morbidities before
developing the vaccine 34, In terms of COVID-
19 severity of the symptoms, fatigue, high
temperature, headache, and poor endurance were
the most common signs of infection among the
patients studied; only the three severe cases had
+10 of the symptoms.

In terms of serological differences, the impact
of studied categories such as hemodialysis,
infection, age, gender, comorbidities did not have
statistically differences on the KTRs (Table 2).
Despite the fact that several studies have
demonstrated that both hemodialysis and
comorbidities negatively impact patients' humoral
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responses 1°. This might be attributed to the genetic
makeup of the patients or the small sample size
recruited in this study. Besides, vaccination
resulted in a significantly higher antibody titer for
the vast majority of the study population with the
exception of one patient who had a negative
response to two doses of vaccination and developed
a severe case of COVID-19 infection. Other studies
reported the importance of vaccination on
rejuvenating the immune system against the SARS-
CoV-2, and have called for four or more
vaccinations %17, Since KTRs have a poor humoral
response to the second and third doses of vaccine,
numerous studies have stressed on the importance
of implementing a vaccination system and booster
injection to protect them 910168 | ocally there
were no specific legislations that regulate
vaccination programs among solid organ
transplants a part from research studies that
included guidelines on preventative procedures °.
This study population had a 39% non-vaccination
rate, and only 2% of patients received all three
doses of the vaccine. Considering that 82%
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(82/100) of KTRs were on a triple
immunosuppression that included mycophenolate,
previously a study °  suggests stopping
mycophenolate immunosuppression at least by the
time of vaccination. In addition, the low acceptance
of vaccination in this study provides evidence in
favor of employing new strategies for vaccination.
Moreover, results from smaller regional study have
also indicated that vaccination is not widely
accepted ?°. To protect the vulnerable groups, it is
necessary to implement a comprehensive
vaccination plan, including public education and
awareness strategies.

CONCLUSION

KTRs at the Duhok Center of Renal
Transplantation and Diseases suffered mild or
asymptomatic cases of COVID-19 infections. This
needs further studies to explore the factors that may
play a role in the severity of the disease. The data
from this study clearly back previous study on the
importance of vaccination preventing severe
infection and death. KTRs here at the Duhok Center
of Renal Transplantation and Diseases suffered
mild or asymptomatic cases of COVID-19
infections compared to moderate or severe cases,
which indicate successful management and
medical care here at the center.
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