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Background: The development of acute kidney injury (AKI) in patients infected with
COVID-19 has been observed to be associated with poor outcomes. Our study aimed to
measure the outcomes of COVID-19 in cancer patients who developed AKI during
hospitalization and the predictive baseline clinical and laboratory factors associated with the
development of AKI.
Materials and Methods: This retrospective cohort study was conducted at a COVID hospital
that included only cancer patients with COVID-19 infection. Acute kidney injury (AKI) was
defined according to KDIGO (Kidney Disease: Improving Global Outcomes) criteria. The
demographic, clinical, laboratory and outcomes data were collected from the hospital
electronic database and abstracted from the case files.
Results: Thirteen (12.8%) of the total 102 cancer patients developed AKI during
hospitalization. Out of 13, 11 (84.6%) patients presented with hypoxemia during admission
and required oxygen support. Breathlessness [Odds Ratio (OR) (95% CI): 5.8 (1.1-31.3)] or
hypoxemia [OR 22.6 (2.6-194.5)] at the time of presentation and requirement of oxygen
support [OR 7.5 (1.4-40.5)] were significantly associated with AKI after adjusting for age,
gender, vaccination status and comorbidities. Median baseline values of inflammatory
markers were significantly higher among those who developed AKI. Out of 102, 27 (26.5%)
patients had in-hospital mortality. Mortality was high among those who developed AKI
compared to those who didn’t develop AKI (92.3% vs 16.1%, p-value: <0.001).
Conclusions: The cancer patients infected by COVID-19 and who developed AKI were more
vulnerable to poor outcomes in terms of in-hospital mortality. The patients with severe
disease at presentation and higher levels of baseline inflammatory markers CRP, ferritin, and
D-Dimer were more susceptible to the development of AKI and in turn, led to a higher risk of
in-hospital mortality in these patients. 
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Introduction
The immunocompromised state associated with malignancy and malignancy directed therapy
makes patients with cancer more susceptible to COVID-19 infection as well as vulnerable to poor
outcomes [1-4]. Renal involvement in patients with COVID-19 infection is quite common with an
overall incidence rate of 35% to 46% [5-7]. Incidence of acute kidney injury (AKI) in cancer patients
with COVID-19 infection ranged from 20% to 45% across different studies.[6-8] Clinical
characteristics such as older age, hypertension and diabetes, were risk factors for the development
of AKI as well as poor prognosis [1-3,8]. In our study we aimed to measure the outcomes of
COVID-19 in cancer patients who developed AKI during hospitalization and the predictive baseline
clinical and laboratory factors associated with the development of AKI.

Materials and Methods
It was a retrospective cohort study conducted at the National Cancer Institute (NCI) of the All India
Institute of Medical Sciences (AIIMS), New Delhi, India. The cancer institute was designated as a
COVID-19 hospital during the pandemic. The protocol for this study was drafted using the relevant
checklist and it was approved by the institute’s ethics committee. The hospital’s electronic database
and case files were used to extract demographic and clinical data. The study period ranged from
1st April 2021 to 30th June 2021.

The cohort was defined as the population of patients having the following 3 criteria: (1.) All adult
cancer patients (aged ≥ 18 years); (2.) COVID-19 infection confirmed by the real-time polymerase
chain reaction (RT-PCR) test from the nasopharyngeal swab sample; (3) Patients with evidence of
acute kidney injury (AKI), defined as per KDIGO (Kidney Disease: Improving Global Outcomes)
criteria based on serum creatinine (SCr) measurements. Cancer patients ≤ 18years of age, or
having chronic kidney disease or renal transplantation, or baseline creatinine value ≥ 1.2 mg/dL (a
value ≤ 1.2 mg/dL is considered the normal value of creatinine in the absence of any previously
available SCr value), inadequate SCr measurements (less than two measurements), or incomplete
clinical or laboratory data, and patients transferred out of the hospital, were excluded.

The primary objective was to compare in-hospital mortality among cancer patients who developed
AKI and those who did not. The secondary objective was to examine the clinical or laboratory
markers associated with the development of AKI in these patients.

Demographic details, comorbidities, symptoms at presentation, the severity of the disease at
admission, oxygen support, mechanical ventilatory support, length of hospital stay, resolution of
AKI at discharge, persistent requirement of hemodialysis at discharge, and in-hospital mortality
were recorded. The laboratory data included baseline routine and inflammatory parameters at
admission (within 24 hours of admission).

  Definitions of terms  

Based on KDIGO (Kidney Disease: Improving Global Outcomes) criteria, AKI is defined as either: (i)
an increase in SCr by ≥ 0.3 mg/dl within 48 hours from the baseline (the value of SCr obtained
within 24 hours of admission); or (ii) an increase in SCr to ≥ 1.5 times baseline within 7 days of
admission to the hospital. The maximum SCr gain from baseline or the most severe stage of AKI
attained during the hospital stay was used to further categorise AKI stages, 1 to 3. Stage 1
comprised an increase in SCr level by 0.3 mg/dL within 48 hours or 1.5 to 1.9 times increase in SCr
level from baseline within 7 days. Stage 2 was defined as an increase of 2 to 2.9 times in SCr level
within 7 days of hospitalization. Stage 3 of AKI was, a 3 or more times increase in S. cr. level within
7 days or a requirement or initiation of dialysis. AKI stage 3D was defined as a patient with stage 3
AKI on dialysis. Suffix “D” was added to the stage of AKI to denote ongoing dialysis. Due to
unreliable documentation and missing bodyweight and height data, the urine output and estimated
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glomerular filtration rate (eGFR) criteria could not be applied to define AKI.

Results
Out of 102 cancer patients, the number of haematological & solid malignancies were 40 and 62
respectively. Thirteen (12.8%) of the total 102 cancer patients developed AKI during hospitalization
(10.5% among haematological tumours & 16.1% among solid tumours, p-value: 0.445). Out of 13,
11 (84.6%) patients presented with hypoxemia during admission and required oxygen support.
Breathlessness [Odds Ratio (OR) (95% CI): 5.8 (1.1-31.3)] or hypoxemia [OR 22.6 (2.6-194.5)] at the
time of presentation and requiring oxygen support [OR 7.5 (1.4-40.5)] were significantly associated
with AKI after adjusting for age, gender, vaccination status and comorbidities. Median baseline
values of inflammatory markers such as CRP, Ferritin and D-Dimer were significantly higher among
those who developed AKI compared to those who did not. Out of 102, 27 (26.5%) patients had in-
hospital mortality. Mortality was high among those who developed AKI, compared to those who
didn’t develop AKI (92.3% vs 16.1%, p-value: <0.001).

Discussion
The incidence rate of AKI observed among the cohort of cancer patients at our institution was quite
low (i.e.13%) as compared with previous studies that have reported an incidence of 20%, in a
cancer centre,[8] while it was 36 to 45% in other studies [6-7]. A small sample size of our study and
different criteria used to define AKI among studies could be a reason for that. Among other clinical
characteristics older age and comorbidities like hypertension and diabetes were associated with the
development of AKI and worse outcomes, a similar findings were observed in patients with no
malignancy [1-3,8-10]. In our observation, among presenting symptoms, patients with
breathlessness on admission or requiring oxygen supplementation and higher baseline level of
inflammatory markers CRP, ferritin, and D-Dimer had a higher incidence of AKI, a similar finding in
previous studies in patients with or without malignancy [1,3,6-7,9- 10]. In a similar study, cancer
patients with COVID-19 demonstrated elevated D-dimer levels in more than 88% of the patients
who developed AKI during hospitalization [11].

The limitations of our study include small sample size, so the findings of this study couldn’t be
extrapolated to the whole population of cancer patients infected with COVID-19. Our study, being a
retrospective study is vulnerable to the inherent information and selection bias during data
retrieval. The cancer patients infected by COVID-19 and who developed AKI were more vulnerable
to poor outcomes in terms of high in-hospital mortality.

Like the general population, cancer patients with severe disease at presentation and higher levels
of baseline inflammatory markers CRP, ferritin, and D-Dimer were more susceptible to the
development of AKI and in turn, led to a higher risk of in-hospital mortality and poor outcomes.
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