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CLINICAL QUIZ

Acute kidney injury in a patient with COVID‑19: Answers
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Answers

1. What are the possible causes of acute kidney injury in 
this patient?

One probable diagnosis in this patient was acute kid-
ney injury associated with COVID-19. Although the 
main underlying mechanism is acute tubular damage 
secondary to hemodynamic changes, in COVID-19, 
collapsing glomerulopathy and thrombotic microangi-
opathy have also been demonstrated [1–3]. Renal tro-
pism is a potential cause of kidney injury frequently 
reported in COVID-19 patients. An autopsy series 
showed by reverse transcriptase-PCR (RT-PCR) in 
kidney tissues that SARS-CoV-2 could directly infect 
the renal parenchyma [4].

Another probable diagnosis in this adolescent girl pre-
senting with rapidly progressive glomerulonephritis (RPGN) 
and psychiatric symptoms for some time was systemic lupus 
erythematosus (SLE).

Anti-neutrophil cytoplasmic antibody (ANCA)–associ-
ated vasculitis should have been ruled out considering the 

RPGN and the nodular lesions on thorax CT. The literature 
includes data on two adult patients diagnosed with ANCA-
associated vasculitis and COVID-19 simultaneously [5].

2. What additional tests would you perform?

Complement 3, 4, anti-nuclear antibody (ANA), anti-dou-
ble-stranded DNA antibody (anti-ds DNA), antiphospholipid 
antibodies assessments for SLE, SARS-CoV-2 analysis by 
PCR in kidney tissue, and anti-neutrophil cytoplasmic anti-
bodies for ANCA-associated vasculitis.

3. What is the most likely diagnosis in this patient in view 
of the histopathological findings?

Systemic lupus erythematosus is the most likely diagno-
sis in this patient in view of the histopathological findings. 
Pathological examination showed diffuse proliferative lupus 
nephritis (class IV).

4. How should this patient be managed?

Anti-proliferative immunosuppressive treatment should 
be started immediately while balancing its potential effects 
on the COVID-19 course.

Low serum complement (C3: 43 mg/dL, C4: 4.9 mg/
dL), 1/640 ANA, and positive anti-ds DNA (271 IU/mL) 
were compatible with SLE, and histopathological findings 
of the patient were consistent with class 4 SLE nephri-
tis. Serum antiphospholipid antibodies and ANCA pro-
file were negative. SARS-CoV-2 in the kidney tissue was 
evaluated by PCR and found negative. On the 15th day of 
admission, taking the rapid improvement of COVID-19 
pneumonia into account, intravenous cyclophosphamide 
was given to the patient. Two weeks after the first cycle of 
immunosuppressive treatment, bolus methylprednisolone 
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and cyclophosphamide treatments were repeated. By the 
end of 1 month, the patient’s ascites partially regressed, 
and her serum creatinine levels decreased to 0.8 mg/dL. 
Considering severe renal histopathological findings and 
30 g/day proteinuria, a third bolus of methylprednisolone 
and cyclophosphamide treatments was given 2 weeks after 
the second doses.

To rule out central nervous system involvement of 
SLE, a contrast-enhanced imaging was required; how-
ever, a non-contrast cranial magnetic resonance imaging 
(MRI) was normal. Contrast-enhanced imaging has been 
scheduled.

Discussion

In COVID-19, which emerged in 2019 and turned into a 
global pandemic, the primary target is the lung but the dis-
ease often involves other systems. The kidneys are among 
the most affected organs. In a recently published study, 
COVID-19-related acute kidney injury incidence in children 
was 8% (8/97) [6]. The main mechanism in COVID-19-re-
lated acute kidney injury has been shown to be renal tubular 
damage secondary to hemodynamic changes. In a study eval-
uating kidney biopsies of ten adult patients with COVID-19 
and acute kidney injury, varying degrees of acute tubular 
necrosis were reported in all patients [1]. Similarly, another 
study showed diffuse proximal tubular damage accompanied 
by brush border irregularity among 26 postmortem kidney 
biopsies of adult COVID-19 patients [2]. Various other glo-
merular pathologies have also been described. Collapsing 
glomerulopathy associated with COVID-19 most commonly 
affects individuals with high-risk APOL1 polymorphisms 
[3]. In a biopsy series, thrombotic microangiopathy was 
reported in two, and crescentic glomerulonephritis in one, 
out of ten COVID-19-related acute kidney injury patients 
[1]. Direct renal invasion of the virus was also described; 
coronavirus particle clusters in the tubular epithelium 
and podocytes by electron microscopy and viral load by 
RT-PCR were demonstrated [2, 4]. In our patient, SARS-
CoV-2 was negative by PCR in the kidney tissue, and there 
were no signs of collapsing glomerulopathy or thrombotic 
microangiopathy.

After the adult de novo ANCA-associated glomeru-
lonephritis and COVID-19 cases, two pediatric patients 
with COVID-19-related necrotizing glomerulonephritis 
have been reported [5, 7]. In our differential diagnosis, we 
also considered ANCA-associated vasculitis based on the 
nodular lesions on thorax CT and the rapidly progressing 
GN. However, the ANCA profile of our patient turned out 
to be negative, kidney biopsy findings were not compatible 
with ANCA-associated vasculitis, and lung findings were of 
COVID-19 pneumonia.

Systemic lupus erythematosus is a multisystemic, 
chronic autoimmune disease that may affect every organ 
and tissue. In a recent childhood-onset SLE study from 
our center, we found that the most common manifesta-
tions at the time of SLE diagnosis were cutaneous (69.6%) 
and hematological involvement (62.7%), and renal disor-
ders were observed with a frequency of 42.2%. In this 
study, at the time of LN diagnosis, 33.3% of patients 
had nephrotic range proteinuria, and only 7.5% had a 
GFR < 30 mL/min/1.73  m2 [8]. Cutaneous or hematologi-
cal findings related to SLE were not present in our patient 
at the time of diagnosis. She had clinical RPGN and the 
biopsy showed diffuse proliferative lupus nephritis. We 
believe the absence of chronicity findings in the kidney 
biopsy indicated that renal activation of SLE coincided 
with COVID-19. The cranial MRI of our patient, who 
was having psychiatric problems for 2 years, was found 
normal; contrast-enhanced cranial MRI is scheduled to 
be performed.

SARS-CoV-2 infection can lead to autoimmune and rheu-
matological manifestations by molecular mimicry (cross-
reacting epitope between the virus and the host), bystander 
killing (virus-specific CD8 + T cells migrating to the target 
tissues and exerting cytotoxicity), epitope spreading, viral 
persistence (polyclonal activation due to the constant pres-
ence of viral antigens driving immune-mediated injury), 
and formation of neutrophil extracellular traps [9]. SARS-
CoV-2 infection enhances the release of multiple cytokines, 
such as IL-1b, TNF-α, IL-6, IL-7, IL-8, IL-9, and IL-10, 
and the intensive release of multiple cytokines may trigger 
a cytokine storm that produces immunopathogenic damage 
to tissues [10–12]. We believe that the inflammatory state 
secondary to COVID-19 might have contributed to the kid-
ney tissue damage, and intensified the autoimmune damage 
of SLE. Accordingly, adult SLE patients (18–85 years) pre-
senting simultaneously with or 2 months after SARS-CoV-2 
infection have been reported; some had renal involvement 
among whom one had a kidney biopsy showing class I lupus 
nephritis [13–17].

To our knowledge, this patient is the first pediatric case 
published with diffuse proliferative lupus nephritis pos-
sibly triggered by COVID-19. Based on the absence of 
chronicity findings in the kidney biopsy, we believe that 
renal activation occurred simultaneously with COVID-19. 
Although kidney damage is common during COVID-19, 
autoimmune diseases involving the kidney should also be 
kept in mind in these patients.
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