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Acute Kidney Injury in Patients

Hospitalized With COVID-19 in New York

City: Temporal Trends FromMarch 2020 to

April 2021
To the Editor:
Acute kidney injury (AKI) and need for acute kidney

replacement therapy (KRT) are frequent complications of
coronavirus disease 2019 (COVID-19) due to SARS-CoV-2
infection. During the first surge of the pandemic in the
United States, AKI incidence was up to 40% in hospitalized
patients.1,2 Among hospitalized patients with COVID-19
that developed AKI, 17%-19% required KRT, and in-
hospital mortality was as high as 50%.1,2 Subsequently,
multiple therapies have emerged to treat SARS-CoV-2
infection and our understanding of disease course has
advanced.3,4 These improvements might explain the
observed reduction in mortality rate in COVID-19 patients
throughout the pandemic.5 In this evolving landscape, we
sought to investigate temporal trends of AKI over 2020 and
2021 in a COVID-19 hospitalized population from a large
health care system in New York City (NYC).

We analyzed the electronic health records from 5 major
hospitals belonging to the Mount Sinai Health System
throughout the 2020 pandemic. The research was per-
formed under a Mount Sinai Institutional Review Board
approval (20-00338), which allowed for analysis of
patient-level data with a waiver of informed consent. We
included all patients with age ≥18 years, polymerase chain
reaction–confirmed SARS-CoV-2 infection, and admitted
for >48 hours between March 1, 2020, and April 30,
2021. We excluded patients with known end-stage kidney
disease on dialysis and kidney transplant recipients, as
previously reported.2 Our primary outcome of interest was
AKI defined according to creatinine-based KDIGO criteria.
Baseline creatinine was defined as the most recent value
obtained within 7-365 days prior to admission or, when
unavailable, imputed on the basis of a Modification of Diet
in Renal Disease estimated glomerular filtration rate of 75
mL/min, as done previously (the percentage of imputed
creatinine values is reported in Table S1).2 AKI incidence
was based on patient admission date; all patients were
followed up to the occurrence of either discharge or death.
We identified KRT by procedure codes and nursing flow
sheets. Chronic kidney disease (CKD) was defined as pre-
viously reported.2

We analyzed data from a total of 5,498 patients; de-
mographic characteristics are reported in Table S2. In the
first 3 months of the NYC COVID-19 outbreak (from
March 2020 to May 2020), AKI incidence in patients
hospitalized with COVID-19 was between 49% and 53%
(Fig 1A); incidence subsequently decreased to 34% in July
and increased again with the second surge (November to
February, peak 46.5%). When stratifying by AKI severity
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(Fig S1), we observed only a slight trend toward decrease
of stage 3. Similarly, the proportion of patients needing
dialysis decreased slightly (Fig 1B). This latter finding
might be underestimated by the limited dialysis availability
during the initial surge.

AKI incidence in men decreased from a maximum of
56.3% in April 2020 to a nadir of 37.8% in July; in fe-
male patients the peak was 50.6% in March 2020 and the
lowest value was 29.4% in July 2020 (Fig 1C). The
increased incidence of AKI reported in men at the
beginning of the pandemic2 did not persist in the sub-
sequent months. When patients were reclassified ac-
cording to their CKD status, no clear trend was evident
(Fig 1D). In the age-group analysis, younger ages (<65
years) showed a trend toward AKI reduction, while older
patients did not (Fig 1E). Finally, after stratifying by self-
reported race, we observed that African American pa-
tients had the highest incidence of COVID-19 AKI
throughout the pandemic (Fig 1F). In white patients, the
incidence was 45.4% and 13.6%, respectively.

In summary, using data from 14 months of the COVID-
19 pandemic in a large, urban health care system, we
showed that AKI incidence in COVID-19 patients has
overall decreased. Also, Charytan et al6 observed a reduc-
tion of AKI incidence in patients hospitalized for COVID-
19. However, their study included data from March to
August 2020 and did not analyze the second NYC COVID-
19 surge (from November 2020).7

Given its descriptive nature, this study cannot identify
the causes behind the changes in AKI incidence over time.
However, the following hypothesis might partially explain
the observed trend. The comparison of the first (March
2020 - April 2020) and the second NYC surge (November
2020 - January 2021) shows that, despite the fact that
estimated SARS-CoV-2 infection rate was 41% lower in the
first wave (peak 7-day average 9,787 vs 16,612 cases/
day), mortality rate was 402% higher (974 vs 194 cases/
day).7 These data confirm a disproportionally higher
morbidity and mortality during the first wave. As others
have suggested,8 we believe that this discrepancy is mainly
due to a dramatic underestimation of the real size of the
first wave. In that timeframe the NYC health system
probably tested and hospitalized only a small fraction of
COVID-19 cases, likely the most severe ones.

Second, it is possible that the therapeutic approach to
COVID-19 patients has progressively improved, preventing
some episodes of AKI. Third, the populations affected by
the first and second waves might have been clinically
different; other authors have opposed this conclusion.9

Nevertheless, the incidence of AKI is still high in
COVID-19; CKD patients have the highest risk of AKI, and
racial disparities remain. Continued investigation is needed
to further explore AKI in COVID-19 and to assess whether
any of the newer therapeutic and management strategies
have a causal role in preventing AKI in COVID-19.
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Figure 1. Trends of acute kidney injury incidence through the SARS-CoV-2 pandemic in 2020. (A) Bar graphs depict the percentage
of patients suffering from acute kidney injury (AKI) within those hospitalized for coronavirus disease 2019 (COVID-19). The solid line
depicts the total number of COVID-19 admissions from March 2020 to December 2020. (B) Percentage of patients requiring kidney
replacement therapy (KRT) within the AKI group. (C-F) AKI incidence trends by (C) self-reported gender (M: male; F: female), (D)
presence or absence of chronic kidney disease (CKD), (E) age category in years, and (F) self-reported race.
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Figure S1: Acute kidney injury stages over time according to the
KDIGO (Kidney Disease: Improving Global Outcomes) classification.
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Table S1: Percentage of imputed creatinine values over time.

Table S2: Demographic characteristics of studied individuals.
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