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Abstract

Background: Renal transplantation is the best treatment in managing end stage renal disease
patients. However infections in these patients remain the leading cause of morbidity and mortality™.
Various factors like age, co-morbid infections like Hepatitis C infection and presence of Diabetes Mellitus,
play a role in development of these infections. In developing country like ours, the spectrum of infection is
likely to be different from the western world™. There is paucity of data on this aspect. There exists a
conflict in literature regarding the predisposition to these infections and their impact on graft outcome.
Aims & Objectives: This study proposes to analyse the predisposing factors, spectrum of infections in
renal transplant recipients and their impact on graft function.

Materials & Methods: Hundred renal transplant patients who received transplant between 01 Jan 2018 to
1 May 2020 were prospectively followed for a period of 2.5 year for development of a major infection. All
patients underwent thorough evaluation with complete blood count, urine and blood cultures, Radiological
investigations and invasive investigations were done on case to case basis to achieve an etiological
diagnosis. Special investigations were done when clinically indicated and infections were diagnosed
based on established criteria. Those patients who had evidence of graft dysfunction were subjected to
kidney biopsy. Descriptive analysis was done for all variables statistical analysis was done using
paired/unpaired T test. A p value of < 0.05 was considered significant.

Results: 68 patients (68%) had 138 episodes of infection (i.e. 2.02/patient)™. There were 42% episodes of
bacterial infections, 29% of viral infections, 8.7% of fungal, 7.1% tubercular and 14.4% had miscellaneous
infection. There was no significant correlation between development of infection and variables like
Diabetes Mellitus, age and HCV infection. There was significant increase in creatinine value at the end of
one year, in the patients of infection (p value 0.003), which on comparison with the non infected group was
not significant(p >0.05).

Conclusion: Nearly 68% of transplant recipients had an episode of major infection in the first year of
transplantation. The majority of infection were bacterial (42%); and the dominant amongst them, was UTI.
Graft survival was not inferior in these patients, at the end of one year.

Keywords: post renal transplant infection; Graft dysfunction; etiology.

Introduction disease.  Advances in  surgical techniques,
Renal transplant is the cheapest and best chance of immunobiology and immunosuppression has resulted
rehabilitating individuals with end stage renal in significant improvement in patient and graft
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outcome. Today most centrest”! have short term
patient and graft survival of over 95%. The short
term survival, i.e. 1 vyear after the renal
transplantation, has considerably improved than in
the past and mainly due to decline in mortality
associated with infectious complications. Although
the infection- related mortality rates have decreased
from 50% to 5% over last 20 years, this remains a
serious ~ complication  after  transplantation,
particularly since post-transplant infections have
changed in epidemiology. Immunosuppression plays
a major role in the causation of infections and the
incidence of infectious complications after kidney
transplantation has increased in last decade due to
availability of potent immunosuppressive agents.
Most infections occur early in the post-
transplantation course, with about two third of renal
transplant recipients (RTR), experiencing an
infection related complication, in the first year after
transplantation®. In developing countries, infections
claim more post-transplantation lives than graft
failure from rejection or cardiovascular diseasel®.
The risk for death in transplant population doubles
over a 10-year period if there is a major infection!™.

Material and Methods

This study entails the etiology and risk factors of
major infections in hospitalised renal transplant
recipients during the first year of transplantation
and its impact on graft outcome. Hundred renal
transplant patients who received transplant from
1Jan 2018to 1May2020 in PMCH and tertiary care
transplant centre in Bihar India, were prospectively
followed up for a period of one year for
development of major infection.

In all patients presenting with fever detailed history
was taken and examination was done. Major
infection was defined as: where patient requires
hospitalisation for extensive evaluation/treatment,
which is not possible on outpatient basis. Informed
consent of all the participants was taken. The
infectious events were identified through the
observation of clinical signs and symptoms; and also
through complementary laboratory assessment.
Urinary tract infection (UTI) was defined as: the

presence of dysuria and/or pyuria, accompanied by
fever, with positive or negative urine culture.
Cytomegalovirus infection (CMV) was defined as:
the presence of fever, abdominal pain, diarrhoea, and
myalgia, accompanied or not by anemia, leukopenia;
confirmed by positive antigenemia in circulating
blood (detected by PCR); or the histopathologic
evidence of the characteristic cytomegalic inclusions
in patients undergoing biopsy of the gastrointestinal
tract mucosa or of pulmonary tissue. Herpes zoster
infection was defined as: the presence of vesicular,
vesico-pustular or vesico-ulcerated lesions, with
hyperemic ulcer base, in body regions delineated by
specific dermatomes. Pulmonary infections were
defined as: the presence of respiratory insufficiency
of any severity, accompanied by fever and
compatible physical examination and radiologic
study; with compatible findings on sputum
microscopy, with/without positive culture of
bronchial aspirate. Bloodstream infection was
defined as: the positive culture of peripheral blood
(obtained on multiple sampling) with/without fever,
with/without central line tip culture, with/without
other clinical manifestations like hypotension,
tachycardia etc. Allograft dysfunction was defined
as: elevation of serum creatinine value by more than
0.3mg/dl.  All patients received ampicillin  +
cloxacillin as antibiotic prophylaxis perioperatively
and postoperatively. Treatment of the infections was
according to clinical judgment of the medical team,
and culture findings. Variables to be considered
included — age, Diabetes Mellitus; and hepatitis C 1
prior to transplantation. Data analysis is done with
SPSS Software ver. 15 and Sigmaplot ver.11.
Quantitative data is presented with the help of Mean,
Standard Deviation, Median and IQR. Comparison
between study groups is done with the help of
Unpaired T test. Qualitative data is presented with
the help of Frequency and Percentage table,
association among study group is assessed with the
help of Chi-Square test. P value less than 0.05 is
considered significant.

Results
The baseline characteristics of the study population is
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given in Table 1. AIll patients of Hepatitis B/C
became seronegative before transplant with antiviral
therapy. The majority of the patients received

induction therapy with Inj Basiliximab; and
maintenance  immunosuppression  with  Tab
Tacrolimus, Mycophenolate Mofetil and
Prednisolone.
Table 1. Baseline Characteristics
Total Patients 100
Age (in years) Range 09 to 53
Mean 32
Study Sample
in number in %

Recipient Male 80 80

Female 20 20
Donor Male 30 30

Female 70 70
Native Kidneyl CGN 44 44
disease CIN 18 18

DN 30 30

ADPKD 6 6

Chronic 2 2

rejection
Serology HCV 8 8

HBsAg 21 2
Diabetes Yes 36 36
MellitussNODAT No 64 64

Spectrum of infections: 100 patients developed 138
episodes of major infection i.e. a mean 0f1.38
episode/patient. Out of the 100 patients, 68
developed single/multiple infections. The mean age
of the patient who had infection was 31.24 years
(range 16-54 years); and those who did not have was
31.28 years. There were 58 episodes (42.02%) of
bacterial infections, 40 episodes (28.98%) of viral
infections, eight episodes of tuberculosis(5.79%),
twelve episodes of fungal infection(8.69%) and
20 episodes(14.49%), due to miscellaneous
reasons [Chart 1]. Bacterial infections: 28
patients developed UTI with 42 episodes of
infection (30.43%). 12 patients developed
Pneumonitis, constituting 8.69% of episodes of all
infections. Four patients developed bacteremias
(2.89% of all episodes of infections), out of which
one died. Viral Infection: There were 40 episodes of
viral infection; with 12 patients of chicken pox,
constituting 8.69% of episodes of all infections;

eight patients developed Herpes zoster and BK
virus: 5.8% of all episodes of infections. One
patient of Herpes zoster had dissemination of disease
and had a successful outcome. Four patients
developed CMV infection (2.9%) of which two died;
eight patients developed TB (7.14%) with average
time from transplant of three months. Fungal
infections: Twelve patients (8.69%) had evidence of
candidiasis demonstrated on Upper Gl endoscopy.

Miscellaneous Causes: Twenty patients (14.49%)
included 14 of gastroenteritis, four bronchitis; and
two malaria. The etiology of bacterial and viral
infections is shown in Chart 2 & 3, respectively.

Risk Factors: Five variables; Age, Diabetes
Mellitus, Hepatitis C, Type of
immunosuppression & ABO compatibility;
were correlated with development of infections as
in Table 2 below.

Chart 1: Spectrum of infections

Chart 2: Etlology of Viral Infection Chart 3: Eticiogy of bactenal infections
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Risk Factors: Five variables; Age, Diabetes
Mellitus, Hepatitis C, Type of
immunosuppression & ABO compatibility;

were correlated with development of infections as
in Table 2 below.
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Table 2: Risk Factors of Major Infections

Cases | % [Control| % | p-

(of 68) (of 32) value

IAGE (in years) <=40 45 28 0.29
> 40 23 4

Diabetes Mellitus Yes 22 12 0.23
No 46 20

HCV Yes 8 2 0.69
No 60 30

Type off TMP 64 30 0.76
immunosuppression CMP 4 2

IABO compatible Yes 60 24 0.32
No 8 8

Graft Dysfunction: The impact of infection on graft
dysfunction was studied. Out of total of 68 patients
of infection, 24 patients were excluded due to only
rejection, while eight patients had concomitant
rejection along with graft pyelonephritis and were
included in the study. The mean Basal creatinine of
the 22 patients who developed infection was 1.27+-
0.24, while the mean creatinine at the end of follow
up was 1.51+-0.56. On statistical analysis, a
significant increase in creatinine at the end of one
year was found in the infected group (p =0.003).
Thirty-two patients had no episode of infection, out
of which 10 developed rejection, and were excluded.
We found that there was no significant increase in
creatinine in the non infected group (N=22).
However, on comparing the two groups [Table 3],
there was no increase in creatinine at the end of the
study period (p>0.05).

Table 3: Comparison of Infected and Non-infected
groups at one year

Creatinine N Mean S.D. P value
Basal 22 1.16 0.25 0.70

44 1.20 0.26
Final 22 1.27 0.24 0.12

44 1.51 0.56
Rise 22 0.11 0.20 0.14

44 0.33 0.46

Discussion

Our study of major infections in the first year of
transplant has reported an incidence of 68% which is
similar to the reported data from the developing
world®!. The majority of the infections was UTI
(28%); while out of the viral infections, it was

Varicella zoster (8.7%)"%*. UTI is the commonest
post transplant infection as reported by others with
rates varying from 17% in USRDS data to 63% from
the developing world. Our incidence is on the lower
side inspite of universal DJ stent placement possibly
due to early removal of urinary catheter™. The
majority of the chicken pox infections took place in
the two to six month period of transplantation, when
the net state of immunosuppression is high. It was
possibly due to one patient of chicken pox
secondarily infecting others as the secondary attack
rate of chicken pox is high (80%).We found the
incidence of CMV disease to be 4% which is lower as
compared to previous studies possibly because of
shorter follow up***®). The reported prevalence of
TB from developing countries 02-15% and we
found an incidence of 7.1 % which is similar to the
reported literature. All patients were successfully
treated with non Rifampicin based regimes®®.
Hepatitis C infection has been reported to be a poor
prognostic marker for graft survival, however we
found no increase in rate of infection with Hepatitis C
co-infection as we gave lesser immunosuppression to
them*.  Tacrolimus and MMF  based
immunosuppression regimes have shown increased
predisposition to infection. However, we found no
difference between the two groups, possibly due to
better pre-transplant screening and surveillance!®®.
We found 12% of patients with concomitant
rejection/infection, leading to significant increase in
serum creatinine. However on follow up at one year, it
was statistically in significant!*®!. Our follow up has
been only of one year and a longer follow up can give
more definitive answers. We found an incidence of
4% death in our cohort of transplant patients, over a
period of one year; which is possibly high as
compared to the Western world, due to the
socioeconomic and hygienic conditions prevalent in
Indial™®.

Conclusion

Renal transplant programmes are on the rise in the
developing world where the exposure to pathogen
and socioeconomic conditions are likely to be
different than the developed world. The etiological
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spectrum provides

information to the treating

clinician about the type of infections likely to be

encountered.

Infections cause transient graft

dysfunction, however in the short term follow up, do
not show an adverse outcome.
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