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Abstract

Post renal transplant patients are generally immunosuppressed and remain at a higher risk for getting bacterial and viral

infections. Most of these patients are taking immunosuppressive medications, including steroids. This case series highlights the

clinical outcomes and characteristics of 8 post renal transplant patients who acquired COVID-19.
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Abstract

Post renal transplant patients are generally immunosuppressed and remain at a higher risk for getting
bacterial and viral infections. Most of these patients are taking immunosuppressive medications, including
steroids. This case series highlights the clinical outcomes and characteristics of 8 post renal transplant
patients who acquired COVID-19.
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. Keywords: COVID-19 infection, hypertension, acute kidney injury, immunosuppression, renal transplant,
end-stage renal disease

Key Clinical Message:

There is a paucity of available literature regarding the impact of COVID-19 infection in post-renal transplant
patients. These patients have a higher chance of acquiring severe COVID-19 infection, more complications,
and poor prognosis.

Background

Coronavirus disease (COVID-19) started in China as a severe pneumonia of unknown cause in late 2019
and quickly spread throughout the world with human-to-human transmission. COVID-19 was declared a
pandemic in the first quarter of 2020 by the World Health Organization (WHO) and has caused a significant
loss of human lives and financial resources worldwide.(1) The pandemic is far from being over and has
compromised even the most developed countries’ healthcare systems. There are various risk factors for
getting severe COVID-19 infection, such as patients’ age, co-morbidities such as diabetes, cardiovascular and
chronic respiratory disorders (2-4). However, the role of immunosuppression therapy is still not clear.(5) Use
of the immunosuppressant medication in post-renal transplant patients may increase the risk of various viral
infections.(6)

Adequate literature is not available from the region regarding the impact of COVID-19 infection in post-renal
transplant patients, whereas the international literature is limited to a case series with contrast findings and
conclusions.(7)

This case series explores the occurrence of COVID-19 infection in post-renal transplant patients, their risk
factors, severity, course of the disease, and outcomes.

Patient and Methods

We enrolled all post renal transplant patients diagnosed with COVID-19 infection with a Polymerase chain
reaction test (PCR) who were admitted to the intensive care unit (ICU) of our hospital from 1st March to
30th September 2020. All patient’s demographic data, number and type of comorbidities, type and timing of
the transplant, current patient medications, the severity of the disease, sepsis markers, acute kidney injury,
renal replacement therapy requirements, secondary infections, ventilatory requirements, and ventilator days,
need of vasopressors and outcomes were recorded retrospectively from the patients’ electronic data files.

Results

A total of 8 post renal transplant patients with COVID-19 were admitted to our intensive care unit during
the study period. Five of the eight patients were female. The most common comorbid condition among
all our patients was hypertension (all 8 patients). Four of our patients were type-II diabetic. Another
4 patients had a previous history of respiratory disease (chronic), including asthma or chronic obstructive
pulmonary disease (COPD), while coronary artery disease and hyperlipidemia was present in 4 and 1 patient,
respectively (Table 1). Five patients had a history of a renal transplant from living related donors, while
3 patients had received their kidneys from cadaveric donors. Post renal transplant period ranged from 4
to 16 years with a mean of 8.6 years (Table 2). Septic markers, including COVID-19 severity markers,
were significantly elevated (c-reactive protein, ferritin, d-Dimer, and fibrinogen). Mean APACHE score as
13.88 with a range of 6-20 (Table 2). All patients had been taking immunosuppressant medications and
steroids at the time of infection with the virus. Secondary bacterial infection occurred in 3 patients, 3
patients required invasive ventilatory support, and 3 patients received renal replacement therapy, including
hemodialysis, after developing acute kidney injury (Table 3). Mean mechanical ventilation days in the 3
intubated patients were 20.19 with a range of 14 to 25 days (Table 3). Four patients required vasopressors
to maintain their hemodynamics. One patient died while staying in the ICU giving a mortality of 12.5% in
our patient series. (Table 3)

Discussion
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. Post renal transplant patients are hypothetically at a higher risk of acquiring COVID-19 infection due to
various reasons, including immunosuppressive medication, steroid therapy, and malnutrition.(6) Elias et al
identified obesity, diabetes mellitus, and chronic pulmonary diseases as some of the risk factors in post-renal
transplant patients for getting COVID-19 infection.(8) Elhadedy et al. also found that hypertension and
Diabetes mellitus were the most common risk factors for COVID-19 infection in this group of patients.(9)
The most common risk factors or comorbidity were hypertension, Diabetes mellitus, and chronic pulmonary
disease in our patient population. All our patients had undergone kidney transplants years back, and
most received the kidney from live-related donors. This contrasted with most of the literature, which
states that cadaveric renal transplants and recently transplanted renal recipients were at a higher risk of
acquiring COVID-19 infection.(8, 9) We also had a higher number of female patients, which is in contrast
to the available literature.(8, 9) Similarities to literature include having very high inflammatory and sepsis
markers, including ferritin, C reactive protein, fibrinogen, and D Dimers. Immunosuppressants medications
were continued in lower doses, and our patients also received steroids during their ICU stay. Acute kidney
injury and the requirement of renal replacement therapy is also common with COVID-19 infection. A study
from England reported that 57% of post renal transplant patients with COVID-19 required renal replacement
therapy.(10) Elhadedy et al reported that 26% of their patients required hemodialysis. Our patient’s series
26% of this group of patients required renal replacement therapy. 37% of our patients required intubation
and invasive ventilation. Elias et al reported that 22% of their patients required invasive ventilation.(8)
Banerji et al reported one (14%) out of their 7 patients required invasive ventilation.(10) Available literature
describes that post renal transplant patients with COVID-19 infection had higher mortality than the general
population, ranging from 14 to 24%.(8, 10) In our case series, mortality was 12.5% as one of our eight patients
died from complications of the disease.

Conclusion:

Post renal transplant patients have high chances of complications with COVID-19 infection due to their
immunosuppressed status and related comorbidities. They also have a significant risk of developing acute
kidney injury and severe pneumonia requiring invasive ventilation. In our case series, hypertension was a
common risk factor, and female patients were more significant in number. Most of the patients had received
the transplanted kidneys years ago, and all of them were taking immunosuppressive medications, including
steroids. Complications of disease and mortality among these critical patients were high.
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Table 1: Patients demography and comorbidities

Patient Gender Age (Years) Diabetes mellitus Hypertension Coronary Artery Disease Chronic Respiratory disease Hyperlipidemia

1 Female 61 No No No Yes No
2 Female 35 No Yes No No No
3 Female 53 No Yes No Yes Yes
4 Male 54 Yes Yes No No No
5 Male 63 Yes Yes Yes No No
6 Female 61 YES YES NO YES NO
7 Male 55 NO YES NO NO NO
8 Female 51 YES YES YES YES NO

5: Female/3: Male Mean=54.1 Yes:4(50%) Yes:7(87.5%) Yes:2(25%) Yes:4(50%) Yes:1(12.5%)
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. Table2: Renal transplant detail and markers

Patient
Number

Years of
transplant

Type of
renal
transplant

APACHE2
Score

Ferritin
levels d-Dimer Fibrinogen

C-reactive
protein

1 4 Live
related
Donor

8 587 0.85 4.8 165.4

2 11 Deceased
donor

12 367 0.81 3.6 30

3 5 Live
related
Donor

6 693 1.77 8.2 287.6

4 5 Deceased
donor

11 1398 0.55 4.3 76.6

5 6 Deceased
donor

25 335 N 5 295.5

6 9 Live
related
Donor

15 1010 0.91 4.8 42

7 16 Live
related
Donor

14 386.00 1.03 4.8 156.7

8 13 Live
related
Donor

20 1467 1.07 5 104.4

Mean=8.6 Live related
Donor=5
Deceased
donor=3

Mean:13.88 Elevated Elevated Elevated Elevated

Table3: Descriptive and outcome parameters

Patient
Number

Acute
kidney
injury (AKI)
required
RRT

Secondary
infection Intubation

Mechanical
Ventilation
days

Total ICU
stay (days) Mortality

1 No Yes Yes 14 20 No
2 No No No 0 2 No
3 Yes Yes Yes 24 25 Yes
4 Yes Yes Yes 25 64 No
5 No Yes No 0 19 No
6 No No No 0 3 No
7 No No No 0 8 No
8 YES YES NO 0 41 NO

Required
RRT: 3(37.5%)

Yes:5(62.5%)
No:3(37.5)

Yes:3(37.5%)
No:5(62.5%)

Mean:20.19 Mean:22.75 Yes:1(12.5%)
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