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ABSTRACT:

Abstract:

Cytomegalovirus (CMV), the most significant infectious agent, belongs to the family of Herpesviridae. There is a high risk of
severe -viral reactivation among patients with kidney transplantation, particularly in the first three months after transplantation
(where patients are at the peak for immune suppression), The infection has a high morbidity rate. Hence, this study was designed
to assess the association of CMV infection with kidney transplantation and recognize the symptoms that are more related to
kidney transplantation (KT) in the Erbil city, Kurdistan region of Iraq. The study enrolled 72 patients who received renal allograft
from March 2018 to December 2019, and this population has been characterized as Middle Eastern descent and ethnic
miscegenation. Data included age and gender of the recipient, type of donor, symptomatic and asymptomatic CMV patients.
Quantitative Polymerase Chain Reaction (qPCR) was used to detect and amplify the extracted virus DNA from blood samples.
The CMV was found in 43 patients infected with CMV with graft rejection of about 37.21%. While, it was observed in low rate
13.79% in 20 other patients with graft rejection which had free from CMV. The graft rejection rates were significantly higher
among the CMV positive group than controls (P= 0.029). In the light of the results of this study, it has been concluded that the
CMV infection in patients after kidney transplantation surgery was deemed an important predisposing factor for acute allograft
rejection. The study revealed that the screening of CMV among donor could decrease the possibility of kidney graft rejection
among recipients.
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1. INTRODUCTION:

Cytomegalovirus (CMV), is a member of the
subfamily; Betaherpesvirinae, and one of the most
commonly recognized opportunistic
immunomodulating virus (Clark et al., 2003).
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It is also potent in causing infections post organ
transplantation (Brennan, 2001).

Many patients are prone to infections after
organ transplantation and these infectious agents
are associated with increased morbidity and
mortality (Ramanan et al., 2013). Patients get
CMV infection after transplantation surgery,
especially after kidney transplantation (KT). CMV
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infection occurs in the most solid-organ transplant
recipients, primarily in the first three months post-
transplantation, when immunosuppression is most
intense; CMV infections are shown to prevalent in
as much as 44 to 85% of kidney, heart, and liver
transplant recipients operation (Browne et al.,
2010, Giakoustidis et al., 2012). Factors that can
accelerate the progress of the virus and disease
progression include serological presence in the
recipient's and donor's blood, the utilization of
lymphocyte-exhausting agents,
immunosuppression level, and donor type (alive
or deceased) (Hughes et al., 2008, Selvey et al.,
2017). The events of infections in kidney
transplantation are also affected by the surgical
technique used and environmental factors
(Fishman et al., 2019).

The load of CMV can be different from
patient to patient. Some cases are asymptomatic,
characterized by the presence of dynamic viral
replication and might result in ending the organ,
while in symptomatic CMV cases, KT patients
might  experience  prolonged-lasting  fever,
diarrhea, hepatitis, colitis, or transplanted organ
injury. Patients undergoing KT have increased
risk for severe diseases, high chances of severe
graft rejection, low chances of graft endurance,
higher occurrence of persistent allograft
nephropathy, and lowered patient survival rate
(De Keyzer et al., 2011, Andrews et al., 2011).

Between 20 to 60 % of transfer recipients
happen to have indicative CMV infections leading
to critically increased mortality and morbidity
rates (Brennan, 2001). CMV infections are
primarily caused via infected donor organs or
cellular blood products, following solid-organ
transplantation. In contrast, with other organ
transplantation types, KT patients are at a lower
risk for CMV, primarily due to lower latent viral
load in the transplanted kidney. Furthermore, in
cases of infection with CMV, long-term cellular
and humoral immunity usually develops in
immunocompetent individuals but CMV remains
latent or persistent within the host. In case of
patients  undergoing transplantation  under
immunosuppressive drugs, chances of secondary
CMV infections are quite high. The incident rate
is reported to range between 8 and 32% (Patel and
Paya, 1997, Hartmann et al., 2006).

There is a high risk of severe —viral
reactivation among patients with KT, particularly
in the first three months after transplantation
(where patients are at the peak for immune

Rasool. S. etal. /ZIPAS: 2022, 34 (1): 80-86

81

suppression). The CMV infection in transplanted
patients can be prevented by administering
antivirals, especially in early post-transplantation
cycle. Also, CMV infections are shown to usually
occur in KT patients when antivirals are not given
to them or due to suspension of prophylactic
antivirals (Weikert and Blumberg, 2008).

To this day, the correlation between CMV
infections and organ rejection is still precisely

deciphered. Although, some studies have
emphasized on the association present between
them, some, others couldn't confirm this

relationship (Akposso et al., 1997). The reason
for acute KT rejection following CMV infection

remains  unexplained.  However, immune
alteration after the CMV infection can be a
significant factor. Some studies suggest

immunity stimulation after CMV infection by up-
regulation of adhesion molecules on epithelial
cells inducing the inflammatory process (von
Willebrand et al., 1986). The present study
investigates the relationship between CMV
infection and acute rejection in KT patients in
Erbil City, Iraq.

2.0 PATIENTS AND METHODS STUDY
DESIGN

The study took place between March 2018 and
December 2019 on 72 patients receiving a renal
allograft in the Erbil city of Kurdistan region of
Irag. This population has been characterized as

Middle Eastern descent and  ethnic
miscegenation. An informed consent was
obtained in writing from all the study

participants. Data included age and gender of the
recipient, type of donor, symptomatic and
asymptomatic CMV patients.

Participants were divided into case and control
groups. The case group consisted of patients who
underwent KT and later were infected with CMV
(i.e. presence of CMV-DNA levels more than
2000 copies per millilitres). On the other hand,
the control group included KT patients without
CMV infection. Patients who had been injected
with polyclonal antibodies or experienced any
acute rejection episode were excluded from the
study.

Patients in both groups were evaluated for signs
and symptoms such as weakness, fever and
leucopenia and events of the respiratory system
were used to suspect the CMV disease. If clinical
symptoms pointed towards a CMV infection,
blood sample was collected, and analyzed using
the gPCR (Rotor-Gene 6000) (Qiagen Corbett,
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Hilden, Germany). The presence of DNA higher
than 2000 copies per millilitres (the used kit was)
confirmed viral infection. Confirmed cases with
CMV were instantly stopped with antimetabolite
and started with antivirals such as ganciclovir or
valganciclovir and continued for at least 21 days.
The data were analyzed statistically using the
GraphPad prism software. Parametric tests
(Kolmogorov-Smirnov, De-Agostino, Shapiro)
were used to know the normal distribution of
data. Continuous variables were analyzed by
independent student t-test while the categorical
variables were analyzed by chi-square test. A P-
value less than 0.05 were considered statistically
significant.

3.0 ETHICAL ISSUES

The study was performed in agreement with the
principles of the Declaration of Helsinki, 1996
version and its later amendments and Good
Clinical Practice standards. Each patient who took
part in the study signed the informed consent form
that was permitted by ethical committee of
Salahaddin University-Erbil.

4.0 RESULTS

Patient disposition has been represented in table-
1. In this study, 72 KT recipients were included,
of which 43 (59.7%) developed CMV infection,
while 29 (40.3%) did not develop CMV infection
during the KT (Table 1). The mean age of
transplant patients who developed CMV
infection was 46.16 + 1.987, but for those who
did not develop CMV infection, the mean was
40.62+2.324. There was no significant difference
between the age (p-value=0.076). Regarding
patient gender, 76.39% were males, and 23.61%
were females.

More than three-fourths of participants (i.e.,
76.4%) received a kidney from a living donor,
while 23.6% of them received it from deceased
donors. Also, overwhelming three-quarters of
symptomatic patients (i.e., 74.42%) were
detected with CMV, while a quarter of
asymptomatic patients (i.e.,, 25.58%) were
diagnosed with CMV (Table 2). Nearly half of
the CMV positive group showed fever as a
symptom (51.62%), while 18.60%, 4.65% had
diarrhea and leukopenia, respectively.

The association between development of
infection among recipients from deceased donors
significantly higher than recipients from living
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donors (88% vs. 51%, P = 0.006). The graft
rejection rates were significantly more among the
CMV positive group as compared to the group
did not develop CMV infection (P=0.029) (Table
2).

5.0 DISCUSSION

The infection with CMV has been recognized as
the most common viral ailment in patients who
received KT. The infection by CMV can
significantly enhance morbidity and mortality
rates in patients who have undergone KT. While
the patients who haven’t received prophylaxis
against CMV, the disease could develop the
infection relatively soon after KT's surgery,
usually during the first month (Hartmann et al.,
2006). While there are numerous examples of
infection and morbidity, there is very less data
available on mortality rates. In a particular study
by Bradley et al, 17/62 patients who underwent
solid organ transplantation died, at a median of 3.8
years. Mortality among those who relapsed was
39% (19/49) vs 36% (43/121) in those who
remained relapse-free, indicating that CMV risk
and mortality is high even if antivirals are
administered (Gardiner et al., 2019), CMV
infection occurs more in patients with other organ
transplantation than in KT (Danovitch, 2017).
Many risk factors play a role in CMV infection,
including the suppressant agents that deplete
peripheral and lymph node lymphocytes, co-
morbid illness and infection, and donor-recipient
graft mismatch. Herein, CMV infection occurred
in 59.72% of patients with KT (Table 2).
Generally, the prevalence of infection with CMV
varies from 10% to 70% at different renal
transplant centres This variability refers to several
factors, comprising seroprevalence of CMV in the
general population, CMV serological status of the
organ and donor-recipient, available procedures
used for CMV diagnosis, and types of
immunosuppressants (Ramanan and Razonable,
2013).

CMV could lead to clinical and subclinical
diseases that might invade the body organs. The
infection course starts with such signs and
symptoms of fever in 51.62% of cases, 18.60%
having diarrhea, 4.65% having leukopenia. Some
other studies indicated that diarrhea and abnormal
haematological parameters being the most
apparent signs and symptoms of CMV infection
(Jung et al., 2010). Our results in this study
mainly support the results presented by Cordero et
al, confirming that fever is the most apparent
clinical sign observed in patients with CMV



infection followed by diarrhea and then
leukopenia (Cordero et al., 2012). A growing body
of evidence suggests that latent CMV infection
reactivation is triggered by molecular mechanisms
triggered by molecular mechanisms which
activate CMV gene expression and lytic infection.
Viral dissemination is then facilitated by
immunosuppression  mechanisms.  The initial
activation of viral gene expression may be
mediated by oxidative stress, DNA damage, or
inflammatory cytokines which act synergistically
(Heald-Sargent et al., 2020).

On the other hand, acute rejection is the
significant cause behind allograft failure and could
be an important predictor for chronic rejection in
the long run. Rapid reduction of kidney activity is
the critical characteristic of acute allograft
rejection, which is frequently observed in the early
six months of the KT (Sagedal et al., 2002a).

Our study assesses the correlation between CMV
infection with an acute kidney transplant. Our
results showed that those recipients who received
the kidney from deceased patients have a
significantly lower chance of getting CMV
infection than those receiving the kidney from
living donors (P<0.05) (Table 1). Hence, it
indicated that using a living organ increases the
likelihood of developing CMV infection, which
conflicts with most other studies (Schroeder et al.,
2005, de Matos et al., 2017).

Generally, renal rejection has been occurring and
IS more prevalent in groups with CMV infection.
Moreover, previous researches showed that CMV
infection is one of the substantial risk factors
leading to acute renal allograft rejection. The
study carried out by Sagedal et al, 2002 on 477
patients with KT demonstrated that the CMV
infection could be used as a predictor for renal
rejection (Sagedal et al., 2002b). Besides, the
study results were conducted by Toupance et al.
confirm that CMV infection, rather than viremia,
is a significant risk factor of acute renal rejection
(Toupance et al., 2000). Conversely, these results
do not match with the results concluded by
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Michael et al. who after five years of following up
refuted this idea and demonstrated that CMV is
not a risk factor of chronic or acute rejection as it
was thought previously (Dickenmann et al., 2001).
The CMV disease could trigger immune system
alteration that might augment rejection
probability. Several studies revealed that the CMV
infection affects the immune system by increasing
the immune response and accelerating the
synthesis of collagen (Lautenschlager et al.,
1999).

The limitation of the study was the small sample
size of kidney transplant patients. We recommend
using a larger sample size for future studies to
improve the clinical evidence, which could lead to
improving the clinical evidence, which could lead
to the development of
recommendations/guidelines on the management
of patients undergoing KT at a risk of CMV
infection. Furthermore, use of renal biopsy for the
diagnosis of the acute rejection in all patients are
recommended.

6.0 CONCLUSION

Based on the results obtained, it was observed that
the CMV infection could be a risk factor in
increasing the occurrence of acute rejection of
kidney transplant, decreasing acute rejection
episode, and controlling CMV infection after KT
would increase the chance of KT success.
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Table 1
Characteristics of Patients with CMV infection
Characteristics Frequency (%)
No. of patients with CMV infection 43
Age (yr.)
Mean (SE) 46.16 £ 1.987
Gender
Male 31 (72.09%)
Female 12 (27.91%)

Signs and Symptoms/episode

Symptomatic

32 (74.42%)

Asymptomatic

11 (25.58%)

Signs and Symptoms

Fever 22 (51.62%)
Diarrhea 8 (18.60%)
Leukopenia 2 (4.65%)
Table 2

Comparison between Cytomegalovirus (CMV) pp65-positive group and CMV pp65-negative group.

Characteristics | CMV CMV Negative | P-value CMV  Total
Positive (n = 29; (n = 72
(n = 43;|40.28%) 100%)
59.72%)
Age (yr.)
Mean (SE) 46.16 + 1.987 | 40.62 +2.324 | 0.076° 43.93 +1.535
Range 15.00-69.00 | 8.000-65.00 8.000-69.00
Median 47.00 41.00 44.00
Sex
Male 31 (72.09%) | 24 (82.76%) 0.296° 55 (76.39%)
Female 12 (27.91%) |5 (17.24%) 0.538 17 (23.61%)
(0.1667 to
1.737) OR
Donor Type
Living 28 (65.1%) 27 (93.1%) 0.006° 55 (76.4%)
Deceased 15 (34.9%) 2 (6.9%) 0.1383 17 (23.6%)
"0.028 to
0.663"
Rejection
No 27 (62.79%) | 25 (86.21%) 0.029 52 (72.22%)
Yes 16 (37.21%) | 4 (13.79%) 0.2700 20 (27.78%)
"0.079 to
0.917"

P values by ®Chi-square test. And "independent student t-test.
CMV, Cytomegalovirus; SE, standard error; yr, year.

Source of funding

Not funded.
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