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Case Report
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Abstract

Introduction: Coronavirus disease (COVID-19) presents primarily as an acute respiratory disorder with interstitial and vesicular
pneumonia but affects various organs, including the kidneys, heart, gastrointestinal tract, blood, and gastric nervous system. This
study aimed to report a case of COVID-19 with acute kidney injury (AKI).
Case Presentation: A 37-year-old female patient with two positive COVID PCR and Cr = 0.8 but with no record of AKI was admitted
to Razi Hospital in Ahvaz in April 2020 for ten days. After completion of the informed consent, her blood samples were obtained,
and a renal biopsy and other tests were performed on her.
Conclusions: Announced COVID-19 cases reported in AKI. In sum, patients with a high prevalence of comorbidities, such as AKI,
suffered from severe COVID-19. Therefore, it was recommended that the risk of acute kidney damage, in addition to the respiratory
failure risk, should be taken into consideration in patients with COVID-19. Furthermore, COVID-19 may have presented symptoms of
AKI in patients with no history.
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1. Introduction

Acute respiratory syndrome (SARS)-coronavirus
(CoV)-2 causes coronavirus disease (COVID-19). It presents
primarily as an acute respiratory illness with interstitial
and alveolar pneumonia but can affect multiple organs,
including the kidneys, heart, gastrointestinal tract, blood,
and nervous system. The rapidly spreading flare-up started
in Wuhan, Hubei Area, China, in December 2019 and was
then declared a pandemic (1). The most common clinical
indications of COVID-19 were fever (98%), cough (76%),
myalgia, and fatigue (18%), accompanied by leukopenia
(25%) and leukopenia (63 %). Signs of upper respiratory
tract infection with runny nose and hacking are rare
except in children. About 20% of the patients present with
serious symptoms, and about 16 - 20% of them have acute
and distressing symptoms (2). Initial reports suggest a
lower incidence of ARI (3% to 9%) in people infected with

COVID-19 (3, 4). According to the studies on 59 patients
with COVID-19, about one-third of the admitted patients
showed albuminuria on the first day, and about 53% had
protein excretion symptoms during their hospital stay
(5). According to the results of the blood tests, about 27%
of the patients experience an increase in their blood urea
nitrogen level, and this increase is also detectable in the
blood of two-thirds of the deceased people.

On the other hand, computer tomography has shown
a decrease in the density of the kidneys, which could be
due to inflammation. All these studies have highlighted
the importance of acute kidney injury (AKI) in the hospital
mortality of patients with COVID-19 (6).

2. Case Presentation

A 37-year-old female patient with two positive COVID
PCR and Cr = 0.8 but with no history of AKI was admitted
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to Razi Hospital in Ahvaz in April 2020 for ten days. She
was treated with naproxen and hydroxychloroquine and
then was discharged when the symptoms of fever and
dyspnea were resolved and the COVID PCR test result was
determined negative.

On April 23, 2020, the patient presented with
symptoms of weakness, lethargy, and edema of the
lower extremities; therefore, creatinine analyses were
performed after the COVID-PCR test returned negative.
The patient’s echocardiography showed EF = 50 - 55% and
mild PE (Figure 1A).

She was admitted to Golestan Hospital with a high
creatinine level and acute renal injury. The result of the
patient’s echocardiography was the same. From April 27 to
29, she was given two doses of prednisolone (1 g). A renal
biopsy and other tests were performed on her. The results
of the second test were normal (Table 1).

Four days later, the patient was discharged from
the hospital and was given a prescription including
Nephrovit, folic acid, erythropoietin, prednisolone 75 mg,
and allopurinol.

The next day, our patient returned to the hospital with
dyspnea and productive cough symptoms. She had a fever
(37.8), oxygen saturation of 80%, abdominal distention
and ascites, three plus-limb edema (anasarca edema), and
fine crackles (rales) at the top of her both lungs. TAP
Ascitic fluid was examined in the patient (Table 2). The
results of the patient’s body fluid (ascites) examination
showed a high protein content and a high SAAG value.
Following the advice about treating pulmonary problems
caused by a coronavirus, the patient was transferred to
the isolation ward of the intensive care unit and was
prescribed meropenem at a modified dose, vancomycin at
a modified dose, furosemide, serum TNG (nitroglycerin),
prednisolone (50 mg).

Following the advice of the nephrologist (suspected
PCP), our patient was treated with prednisolone and
co-trimoxazole injections. The chest CT showed pleural
congestion in the patient (Figure 1B).

The next morning, the patient was prescribed IVIG;
however, she presented with decreased O2sat before
receiving IVIG, resulting in respiratory dystrophy. Her
COVID PCR test was positive, and, therefore, she was
intubated; but she died despite all treatments.

The results of the renal biopsy showed that the
histological findings were consistent with thrombotic
microangiopathy (Figure 1C).

A maximum of 27 glomeruli were seen in the examined
serial sections. The glomeruli showed mild enlargement
with simplification of the tuft architecture due to the
segmental to global mesangial expansion with a fluffy and
hyaline appearance (mesangiolysis). Mesangial cells were

not proliferated. Glomerular capillaries are usually devoid
of erythrocytes and show narrowing of the lumen due
to endothelial swelling. Rare fragmented erythrocytes or
fibrin thrombi are seen in some capillaries and arterioles
of the hilus. The capillary walls showed irregularities and
wavy contours.

As for the tubules, degenerative vacuolization of the
epithelial cells of the renal tubules was seen in some of the
proximal tubule profiles.

3. Discussion

COVID-19, which was first reported in one of the cities
in China, killed hundreds of thousands of people in a very
short period. Acute kidney injury is one of the symptoms
of this disease, which affects 0.5 to 7 percent of the patients
and results in the admission of 2.9 to 23 percent of them to
hospitals and ICUs (7, 8).

Wang et al. (9) showed that AKI was uncommon in
COVID-19. SARS-CoV-2 infection does not cause AKI or
exacerbate CKD in COVID-19 patients. In our case report,
the patient had no previous history of AKI; however, she
developed AKI as a result of the COVID-19 infection.

At the time of our report, it was not known how
the kidneys were involved in this disease, but the sepsis
caused by the virus may have led to direct cell damage
and cytokine storm. SARS-CoV and MERS-CoV bind to,
respectively, angiotensin-converting enzyme (ACE) and
dipeptidyl peptidase-4, which are expressed in renal
tubule cells (10, 11). In both infections, viral RNA was
detected in renal tissue and urine (12). Recent studies
conducted at the Zhong laboratory in Guangzhou showed
that they were able to isolate the SARS-CoV-2 virus from the
urine samples of the infected people. This study showed
that the kidney was probably one of the main targets of
this virus (13). In the context of SARS-CoV infection, it has
been found that the interaction between the spike protein
(S protein) of SARS-CoV-2 and the angiotensin-converting
enzyme 2 (ACE2) receptor present in host cells is crucial
for viral entry. Activation and cleavage of the S protein
take place via cellular transmembrane serine proteases
(TMPRSS), thereby producing fusion peptides that
facilitate membrane fusion and subsequent viral release
(14, 15). The co-expression of ACE2 and TMPRSS2 plays a vital
role in facilitating the entry of SARS-CoV-2 into the host
cells, thereby intensifying the host conditions conducive
to the proliferation of the coronavirus.

Pan et al. unequivocally identified the host cells of
the kidney as podocytes and proximal straight tubule
cells (15). The podocytes and proximal straight tubule
cells assume a crucial function in the processes of
urine filtration, reabsorption, and excretion. Podocytes
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Figure 1. A, Echocardiography. On April 23, 2020, when the patient was admitted to Golestan Hospital for the second time, her echocardiography showed EF = 50 - 55% and
mild PE; B, Chest CT. Chest CT showed pleural congestion in the patient; C, Results of kidney biopsy. The results of the renal biopsy showed that the histological findings were
consistent with thrombotic microangiopathy.

exhibit a heightened vulnerability to viral and bacterial
infections, and their damage invariably leads to the
onset of substantial proteinuria (16). The present study
postulated that the pathogenesis of AKI in individuals
suffering from COVID-19 may have been attributed to
the cytopathic effects of SARS-CoV-2 on podocytes and
proximal straight tubule cells, particularly in those
who demonstrate SARS-CoV-2 infection within their
blood samples. Therefore, it is imperative to prioritize
diligent early renal function monitoring and cautious
management of the urine of COVID-19-afflicted individuals
with AKI in order to avert inadvertent transmission of
the disease. In this study, a case of COVID-19 with AKI
was reported. Overall, patients with a high prevalence of
concomitant diseases such as AKI may have suffered from
severe forms of COVID-19. Therefore, it was recommended
that the risk of AKI, in addition to the risk of respiratory
failure, should be considered in patients with COVID-19.
Furthermore, COVID-19 may have shown symptoms of AKI
in patients without a history of such a condition.

3.1. Conclusions

It was concluded that the patients with a high
prevalence of comorbidities such as AKI may have suffered
from severe forms of COVID-19. In patients with COVID-19,
therefore, it was recommended that the risk of AKI should
be considered in addition to the risk of respiratory failure.

Moreover, COVID-19 may have presented symptoms of AKI,
even in patients with no history of this condition.
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Table 1. The Immunoassays Test Results (Normal)

Test Result Unit Normal Range

Rheumatoid

Anti-GBM Ab Negative Titer Up to 1.10

Anti SSA (Ro) Ab Negative (0.2) Ru/mL Negative < 20; positive ≥ 20

Anti SSB (La) Ab Negative (0.8) Ru/mL Negative < 20; positive ≥ 20

Anti dsDNA Ab Negative (1.1) IU/mL Negative < 30; grey zone: 30 - 35; positive > 35

ANCA (P) Negative Index Elisa: negative < 1.0; positive ≥ 1.0; if: negative < 1.10; positive > 1.10

ANCA (C) Negative Index Elisa: negative < 1.0; positive ≥ 1.0; if: negative < 1.10; positive > 1.10

Anti-CCP Ab (CPA) Negative (0.8) U/mL Negative < 30; positive ≥ 30

Anti-phospholipid Ab (IgG) Negative U/mL Negative < 10; positive ≥ 10

Anti-phospholipid Ab (IgM) Negative U/mL Negative < 10; positive ≥ 10

Anti-cardiolipin Ab (IgG) Negative U/mL Negative < 10; positive ≥ 10

Anti-cardiolipin Ab (IgM) Negative U/mL Negative < 10; positive ≥ 10

Coagulation

Lupus anticoagulant 37.4 Sec 31 - 45

DRVV screen 1.3 Sec Normal: absence < 1.2; abnormal: presence > 1.2

Special biochemistry

C3 1.24 g/L 0.9-1.8

C4 0.256 g/L 0.09-0.39

CH50 60.0 % Low < 50; normal 50-150; high > 150

Serology

RF Negative IU/mL Quantitative (IU/mL) up to 20; qualitative: normal: negative

Table 2. The Patient’s Body Fluid Test and TAP Ascitic Fluid Examination a

Liquid Test Result Unit Normal Range

Appearance Yellow, semi-clear Clear

Total cell count 68

RBC 33

Leukocytes 35

Neutrophils 15 %

Lymphocytes 20 %

Glucose 129 Mg/dL 50 - 80

Protein 3.5 Mg/dL 15 - 45

Albumin 2.5

LDH 139

Other *

a The results of the patient’s body fluid (ascites) examination showed a high
protein content and a high SAAG value.

Informed Consent: A written informed consent was
obtained from the patient for publication of this Case
report and any accompanying images.

References

1. Naicker S, Yang CW, Hwang SJ, Liu BC, Chen JH, Jha V. The Novel
Coronavirus 2019 epidemic and kidneys. Kidney Int. 2020;97(5):824–8.
[PubMed ID: 32204907]. [PubMed Central ID: PMC7133222].
https://doi.org/10.1016/j.kint.2020.03.001.

2. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical
features of patients infected with 2019 novel coronavirus
in Wuhan, China. Lancet. 2020;395(10223):497–506.
[PubMed ID: 31986264]. [PubMed Central ID: PMC7159299].
https://doi.org/10.1016/S0140-6736(20)30183-5.

3. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological
and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet.
2020;395(10223):507–13. [PubMed ID: 32007143]. [PubMed Central
ID: PMC7135076]. https://doi.org/10.1016/S0140-6736(20)30211-7.

4. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical
Characteristics of Coronavirus Disease 2019 in China. N Engl J Med.
2020;382(18):1708–20. [PubMed ID: 32109013]. [PubMed Central ID:
PMC7092819]. https://doi.org/10.1056/NEJMoa2002032.

5. Li Z, Wu M, Yao J, Guo J, Liao X, Song S, et al. Caution on kidney
dysfunctions of COVID-19 patients. Preprint. MedRxiv. Posted online
March 27, 2020. https://doi.org/10.1101/2020.02.08.20021212.

6. Cheng Y, Luo R, Wang K, Zhang M, Wang Z, Dong L, et al. Kidney
impairment is associated with in-hospital death of COVID-19
patients. Preprint. MedRxiv. Posted online February 20, 2020.
https://doi.org/10.1101/2020.02.18.20023242.

4 Gene Cell Tissue. 2023; 10(4):e135159.

http://www.ncbi.nlm.nih.gov/pubmed/32204907
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7133222
https://doi.org/10.1016/j.kint.2020.03.001
http://www.ncbi.nlm.nih.gov/pubmed/31986264
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159299
https://doi.org/10.1016/S0140-6736(20)30183-5
http://www.ncbi.nlm.nih.gov/pubmed/32007143
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7135076
https://doi.org/10.1016/S0140-6736(20)30211-7
http://www.ncbi.nlm.nih.gov/pubmed/32109013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7092819
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1101/2020.02.08.20021212
https://doi.org/10.1101/2020.02.18.20023242


Aref A et al.

7. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes
of critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China:
a single-centered, retrospective, observational study. Lancet Respir
Med. 2020;8(5):475–81. [PubMed ID: 32105632]. [PubMed Central ID:
PMC7102538]. https://doi.org/10.1016/S2213-2600(20)30079-5.

8. Bai Y, Yao L, Wei T, Tian F, Jin DY, Chen L, et al. Presumed Asymptomatic
Carrier Transmission of COVID-19. JAMA. 2020;323(14):1406–7.
[PubMed ID: 32083643]. [PubMed Central ID: PMC7042844].
https://doi.org/10.1001/jama.2020.2565.

9. Wang L, Li X, Chen H, Yan S, Li D, Li Y, et al. Coronavirus Disease
19 Infection Does Not Result in Acute Kidney Injury: An Analysis
of 116 Hospitalized Patients from Wuhan, China. Am J Nephrol.
2020;51(5):343–8. [PubMed ID: 32229732]. [PubMed Central ID:
PMC7179524]. https://doi.org/10.1159/000507471.

10. Li W, Moore MJ, Vasilieva N, Sui J, Wong SK, Berne MA, et al.
Angiotensin-converting enzyme 2 is a functional receptor
for the SARS coronavirus. Nature. 2003;426(6965):450–4.
[PubMed ID: 14647384]. [PubMed Central ID: PMC7095016].
https://doi.org/10.1038/nature02145.

11. Raj VS, Mou H, Smits SL, Dekkers DH, Muller MA, Dijkman R,
et al. Dipeptidyl peptidase 4 is a functional receptor for the
emerging human coronavirus-EMC. Nature. 2013;495(7440):251–4.
[PubMed ID: 23486063]. [PubMed Central ID: PMC7095326].
https://doi.org/10.1038/nature12005.

12. Ding Y, He L, Zhang Q, Huang Z, Che X, Hou J, et al. Organ

distribution of severe acute respiratory syndrome (SARS)
associated coronavirus (SARS-CoV) in SARS patients: implications
for pathogenesis and virus transmission pathways. J Pathol.
2004;203(2):622–30. [PubMed ID: 15141376]. [PubMed Central ID:
PMC7167761]. https://doi.org/10.1002/path.1560.

13. Sun J, Zhu A, Li H, Zheng K, Zhuang Z, Chen Z, et
al. Isolation of infectious SARS-CoV-2 from urine of a
COVID-19 patient. Emerg Microbes Infect. 2020;9(1):991–3.
[PubMed ID: 32342724]. [PubMed Central ID: PMC7301718].
https://doi.org/10.1080/22221751.2020.1760144.

14. Zhang H, Penninger JM, Li Y, Zhong N, Slutsky AS.
Angiotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2 receptor:
molecular mechanisms and potential therapeutic target. Intensive
Care Med. 2020;46(4):586–90. [PubMed ID: 32125455]. [PubMed
Central ID: PMC7079879]. https://doi.org/10.1007/s00134-020-05985-9.

15. Pan XW, Xu D, Zhang H, Zhou W, Wang LH, Cui XG.
Identification of a potential mechanism of acute kidney injury
during the COVID-19 outbreak: a study based on single-cell
transcriptome analysis. Intensive Care Med. 2020;46(6):1114–6.
[PubMed ID: 32236644]. [PubMed Central ID: PMC7106051].
https://doi.org/10.1007/s00134-020-06026-1.

16. Jefferson JA, Nelson PJ, Najafian B, Shankland SJ. Podocyte
disorders: Core Curriculum 2011. Am J Kidney Dis. 2011;58(4):666–77.
[PubMed ID: 21868143]. [PubMed Central ID: PMC3183322].
https://doi.org/10.1053/j.ajkd.2011.05.032.

Gene Cell Tissue. 2023; 10(4):e135159. 5

http://www.ncbi.nlm.nih.gov/pubmed/32105632
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102538
https://doi.org/10.1016/S2213-2600(20)30079-5
http://www.ncbi.nlm.nih.gov/pubmed/32083643
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042844
https://doi.org/10.1001/jama.2020.2565
http://www.ncbi.nlm.nih.gov/pubmed/32229732
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7179524
https://doi.org/10.1159/000507471
http://www.ncbi.nlm.nih.gov/pubmed/14647384
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095016
https://doi.org/10.1038/nature02145
http://www.ncbi.nlm.nih.gov/pubmed/23486063
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095326
https://doi.org/10.1038/nature12005
http://www.ncbi.nlm.nih.gov/pubmed/15141376
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7167761
https://doi.org/10.1002/path.1560
http://www.ncbi.nlm.nih.gov/pubmed/32342724
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7301718
https://doi.org/10.1080/22221751.2020.1760144
http://www.ncbi.nlm.nih.gov/pubmed/32125455
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7079879
https://doi.org/10.1007/s00134-020-05985-9
http://www.ncbi.nlm.nih.gov/pubmed/32236644
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7106051
https://doi.org/10.1007/s00134-020-06026-1
http://www.ncbi.nlm.nih.gov/pubmed/21868143
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3183322
https://doi.org/10.1053/j.ajkd.2011.05.032

	Abstract
	1. Introduction
	2. Case Presentation
	Figure 1
	Table 1
	Table 2

	3. Discussion
	3.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Funding/Support: 
	Informed Consent: 

	References

