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Abstract. The outbreak of coronavirus 
disease 2019 (COVID-19) caused by the se-
vere acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) has rapidly evolved into a 
global pandemic. Recent findings indicate 
an increased risk for kidney involvement, 
including progressive acute kidney injury 
(AKI) during COVID-19 infection, specifi-
cally in critically ill patients, and associated 
with high mortality rates. As no specific 
treatment options exist for AKI secondary to 
COVID-19, intensive care is largely support-
ive with a frequent need for renal replace-
ment therapy (RRT). Convalescent plasma 
(CP) has been approved as an emergency 
investigational drug with clinical benefits in 
observational studies. We described a first 
case of a patient with severe COVID-19 and 
AKI who had remarkable improvement in 
his respiratory status and in kidney function 
following CP therapy. Our findings demon-
strate important therapeutic implications of 
effective multimodality therapy including 
CP when treating patients with COVID-19 
and AKI.

Introduction
Although pulmonary involvement and 

respiratory failure are the main features of 
coronavirus disease 2019 (COVID-19) in-
fection, recent findings indicate an increased 
risk for acute kidney injury (AKI) during 
the course of COVID-19 infection [1, 2, 3, 
4, 5]. AKI is more common among patients 
with more severe disease, particularly in 
the intensive care unit (ICU) setting, and 
is considered a negative prognostic factor 
with respect to survival [4, 6, 7]. The patho-
physiologic mechanisms leading to AKI in 
COVID-19 infection are not yet fully eluci-
dated but may include the direct cytopathic 
effect of acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) on renal tubular and 

endothelial cells, and indirectly the effect of 
virus-induced cytokine release contributing 
to hypoperfusion-related kidney injury [4, 8, 
9]. Care for COVID-19 infection complicat-
ed with AKI remains largely supportive with 
a need for renal replacement therapy (RRT) 
in up to 20% of patients, with mortality ex-
ceeding 65% [4, 10]. Convalescent plasma 
(CP) therapy might be a promising treatment 
option for severe COVID-19 cases [11, 12, 
13]. To our knowledge, this is the first report 
of a patient with severe COVID infection 
and AKI who dramatically improved after 
CP therapy without the need for RRT.

Case report

An 81-year-old Caucasian man with a 
history of hypertension, type 2 diabetes mel-
litus, cardiovascular disease, hyperlipidemia, 
and benign prostate hypertrophy presented 
with a fall at home without witnessed syn-
cope or seizures. His medications consisted 
of clopidogrel, enalapril, finasteride, gaba-
pentin, glimepiride, sitagliptin, metformin, 
and tamsulosin.

At presentation at the Mount Sinai Medi-
cal Center, Brooklyn, New York, in Septem-
ber 2020, the patient complained of weak-
ness, fatigue, and frequent urinations. His 
body temperature was 39.0  °C, and blood 
pressure was 150/95 mm Hg, with a pulse 
rate of 98 beats/minute and oxygen saturation 
rate of 98%. He was alert and oriented, with 
unremarkable lung and cardiovascular ex-
amination. Laboratory findings showed leu-
kocytes, 6.6 × 103/µL; hemoglobin, 12.2 g/
dL; thrombocytes, 89 × 103/µL; glucose, 
235 mg/dL; sodium, 134 mEq/L; potassium 
4.6 mEq/L; bicarbonate, 16 mEq/L; calcium, 
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8.5 mEq/L; serum creatinine (Scr) 1.1 mg/
dL; blood urea nitrogen (BUN), 29 mg/dL; 
creatine phosphokinase (CPK), 9,128 IU/L; 
prothrombin time, 13.4 s; partial thrombo-
plastin time, 25.3 s. Urinalysis and urinary 
microscopy demonstrated glucose, eryth-
rocytes, and trace protein and no casts. A 
chest X-ray showed clear lungs. COVID-19 
infection was diagnosed based on a reverse 
transcriptase-polymerase chain reaction test 
that detected acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) in a throat 
swab sample. Initial treatment was support-
ive, with nasal cannula oxygen, doxycycline, 
and thrombosis prophylaxis with apixaban.

On day 5 after admission, the condition 
of the patient worsened. He became more 
tachypneic, with oxygen saturation de-
creased to 87% on nasal cannula. There were 

no episodes of hemodynamic instability. He 
developed non-oliguric deterioration of kid-
ney function, with Scr and BUN increased to 
a maximum level of 5.8 mg/dL and 124 mg/
dL, respectively. Arterial blood gas on non-
rebreather mask showed pH 7.25, Pa O2 78 
mmHg, Pa CO2 31 mmHg, and HCO3 13 
meq/L. Chest X-ray showed diffuse patchy 
bilateral infiltrates. The patient was trans-
ferred to the Intensive Care Unit (ICU), start-
ed BiPAP therapy, intravenous steroids, and 
was given convalescent plasma. Over the 
next 48 hours, his respiratory status started 
improving, with Scr decreasing to 1.2  mg/
dL, and CPK to 280 IU/L (Figure 1). He 
was changed to high-flow oxygen therapy 
(HFOT) (Figure 2) and given 5 days of rem-
desivir treatment.

In the following period, the patient 
showed gradual respiratory improvement 
and diuresis. At 20 days after admission, 
he was discharged from the ICU, and after 
43 days, when his throat swab test for coro-
navirus became negative, he was discharged 
home. At the time of discharge, Scr level was 
0.9 mg/dL.

Discussion
In December 2019, a new strain of 

coronavirus was identified and named se-
vere acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) [14]. Over the past 
10  months, COVID-19 has afflicted over 
61 million patients and resulted in over 1.4 

Figure 1.  Time course of the serum creatinine 
over the duration of hospitalization.

Figure 2.  Time course of respiratory requirements over the course of hospitalization.
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million deaths. The United States has be-
come the worst-affected country, with more 
than 300,000 diagnosed cases in New York 
City and nearly 24,000 virus-related deaths 
there.

Acute respiratory distress syndrome due 
to diffuse alveolar damage has been associat-
ed with highest morbidity and mortality, but 
it is now being described that involvement of 
the other organs, such as the heart, kidney, 
and nervous system, may occur and influ-
ence the clinical course and patient outcome. 
Renal involvement with proteinuria, hema-
turia, and changes in kidney function might 
be present in up to 75% of cases [1]. AKI 
is more common among critically ill patients 
with COVID-19, affecting ~ 20 – 40% of pa-
tients admitted to intensive care, according to 
experience in Europe and the USA, and it is 
considered a risk factor associated with dis-
ease severity and high in-hospital mortality 
[15]. These patients were significantly older, 
more likely male, and with other comorbidi-
ties, including chronic kidney disease, hy-
pertension, and cardiovascular disease [1]. 
Compared to patients without AKI, patients 
with AKI were more likely to receive va-
sopressors, mechanical ventilatory support, 
and receive RRT during hospitalization. 
In our hospital ICU experience in March, 
April, and May 2020, we found that ~ 80% 
of critically ill intubated patients developed 
renal failure, the majority of whom died. In 
March, only 2 patients who had renal failure 
requiring renal replacement therapy survived 
and actually had renal recovery.

The exact mechanism of kidney involve-
ment is likely to be multifactorial with direct 
tubular and endothelial damage through an 
angiotensin-converting enzyme 2 (ACE2)-
dependent pathway causing mitochondrial 
dysfunction, acute tubular necrosis, col-
lapsing glomerulopathy, and protein leak-
age in Bowman’s capsule [8]. Other indirect 
mechanisms that potentially lead to tubular 
injury are sepsis, cytokine release syndrome, 
hemodynamic instability, rhabdomyolysis, 
and the development of microemboli and 
microthrombi in the context of hypercoagu-
lability [10].

Early recognition of kidney involvement 
in COVID-19 and use of preventive and ther-
apeutic measures to limit progression of AKI 
are crucial to reduce morbidity and mortal-

ity. As no specific treatment options exist for 
AKI secondary to COVID-19, intensive care 
is largely supportive. Current approaches 
to prevention and management of AKI, and 
identification of potential indications for use 
of RRT are based largely on clinical expe-
rience, and AKI strategies are adjusted em-
pirically to patients with COVID-19 [4, 10]. 
Remdesivir, an adenosine analogue antiviral 
agent, first developed in response to Ebola, 
has broad-spectrum antiviral activity and, in 
a large clinical trial, was shown to bring about 
faster recovery in patients with COVID-19 
than in patients who received placebo [16]. 
Numerous randomized-controlled trials of 
this drug are ongoing to determine its safety 
and efficacy. Moreover, it has not been rec-
ommended in patients with estimated glo-
merular filtration rate (eGFR) of less than 
30 mL/min due to the predominately renal 
excretion of its metabolite (GS-441524) and 
solubility agent sulfobutylether-beta-cyclo-
dextrin (SBECD). The patient in our case 
was given remdesivir when his kidney func-
tion and clinical condition began improv-
ing, thus making effectiveness of antiviral 
therapy less certain. Therefore, it is an urgent 
need to look for an alternative strategy for 
COVID-19 treatment, especially among se-
vere patients with AKI.

CP therapy, a classic adaptive immuno-
therapy, has been applied to the prevention 
and treatment of many bacterial and viral 
diseases since the 1880s. The use of CP was 
recommended as an empirical treatment dur-
ing the outbreak of Ebola virus in 2014 and 
as a protocol for treatment of sever acute 
respiratory syndrome (SARS) and Middle 
East respiratory syndrome (MERS) [17]. 
On March 24, 2020, the United States Food 
and Drug Administration (FDA) announced 
the approval of CP for critically ill patients 
with COVID-19 as an emergency new in-
vestigational drug. Randomized trials have 
not demonstrated a clear clinical benefit of 
convalescent plasma [12, 13]. Use of con-
valescent plasma for severe COVID-19 has 
also been reported in observational studies, 
several of which suggest that administration 
of convalescent plasma with higher antibody 
titers and earlier in presentation are associ-
ated with a greater clinical effect [18]. Initial 
safety assessment of 5,000 patients who re-
ceived CP therapy in the USA demonstrated 
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a < 1% rate of serious adverse events imme-
diately following treatment, indicating that 
risks of CP therapy are likely much smaller 
than the risks of severe COVID-19 [19].

In conclusion, we presented a case of a 
patient with severe COVID-19 and AKI who 
had rapid and substantial improvement in his 
respiratory status and in kidney function fol-
lowing CP therapy. The in-hospital mortal-
ity of patients with COVID-19 with AKI is 
extremely high, and our findings may have a 
significant impact on therapeutic approach in 
management of these patients. Therefore, we 
recommend that physicians carefully moni-
tor kidney function from the early period and 
administer effective multimodality therapy 
including CP when treating patients with 
COVID-19 and AKI.
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