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Abstract 

 

Pregnancy-related acute kidney injury, a pathology that develops 

secondary to obstetric complications, is associated with an increased 

risk of maternal mortality, especially in the post-partum period. The 

most common causes of acute renal failure include preeclampsia, 

puerperal sepsis, antepartum or postpartum hemorrhage, placental 

abruption or intrauterine fetal death. At the same time, COVID-19-

induced nephropathy, translated into acute renal failure, further leads 

to increased maternal and fetal mortality, causing a higher incidence 

of stillbirths, low fetal weight and premature birth. 
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Introduction 

 

 The incidence of acute renal injury 

during pregnancy is not precisely determined, 

given the lack of uniform diagnostic criteria, 

ranging from 1 in 50 to 1 to 20000 in different 

studies [1,2]. The early diagnosis of renal acute 

failure is hampered by the physiological 

reduction of serum creatinine during 

pregnancy, so the biological parameters may 

be within normal limits, although renal injury 

has occurred [3]. The renal disorder caused by 

preeclampsia is defined by the American 

College of Obstetricians and Gynecologists, as 

a serum creatinine level >1.1 mg/dl or an 

increase to 2 times baseline in the absence of 

renal disease [4]. Approximatively 1% of 

pregnant women with severe preeclampsia 

develop this condition [5].  

Pregnancy related acute renal failure is 

classified as having prerenal, renal and 

postrenal etiologies and can develop at any 

time peripartum. The risk of developing acute 

renal injury is independent of age and clinical 

comorbidities and the gestational age is 

correlated with the underlying pathology [4,6].  

 The most frequent causes which lead to 

acute renal failure include preeclampsia, 

puerperal sepsis, postpartum or antepartum 

hemorrhage, placental abruption, or 

intrauterine fetal death [1]. Rarely, atypical 

hemolytic uremic syndrome or acute fatty liver 

of pregnancy can lead to renal failure [3,7].  

 Preeclampsia remains a leading cause of 

acute renal failure worldwide, with a 
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significant maternal morbidity and mortality. 

Although the pathogenesis of the glomerular 

disease is not precisely determined, 

considering the physiological renal changes 

which occur in pregnancy, the attention is 

addressed to the angiogenesis mechanism, 

with an altered expression of anti-angiogenic 

factors and glomerular endotheliosis. In many 

cases, the glomerular lesions disappear in 6 

months postpartum, but it must be mentioned 

that severe, early-onset preeclampsia increases 

the risk of developing chronic renal disease 

[8]. 

 The risk of caesarian delivery, uterine 

atony, placental abruption, disseminated 

intravascular coagulation is increased in 

pregnant women with acute renal failure. Also, 

this pathology is associated with stillbirths, 

low gestational age at delivery and low birth 

weight [9].  

 Considering that the etiology of acute 

renal failure can be multifactorial, the current 

epidemiological context brings in foreground 

the nephropathy induced by COVID-19, 

translated into acute renal failure, that affects 

around 3-9% of the patients [10]. In these 

cases, the exact subsequent pathogenesis is 

uncertain, but the role of angiotensin-

converting enzyme 2 was reported [11,12].  

 The management of pregnancy related 

acute renal failure, although challenging, 

includes renal function supportive measures, 

referring to the etiologic treatment. The 

indications for dialysis are similar to the 

general population: hyperkalemia, metabolic 

acidosis, uremic symptoms, a glomerular rate 

under 20 ml/min/1.73m2 [13,14]. 

 

Case report 

 

 We present the case of a 34-years-old 

Caucasian patient who was admitted in the 

Department of Obstetrics and Gynecology of 

University Emergency Hospital in Bucharest 

transferred from Department of Obstetrics and 

Gynecology of County Hospital for 

preeclampsia complicating a 33-week 

pregnancy. 

 Regarding personal medical history, she 

had 2 abortions and two cesarean births, but 

none of them were complicated by 

hypertension causes. The patient had no 

known familial or personal pathologic history.  

 The patient investigated her pregnancy 

and there were no medical issues, until one 

week prior of her hospitalization. She started 

developing facial and peripheral edema and 

she presented to the emergency room of 

County Hospital where she was hospitalized. 

As the protocol in our country requests, a RT-

PCR for COVID-19 was performed and it was 

negative. The blood samples indicated kidney 

injury with elevated value of creatinine - 

4.78mg/dl, urea - 92mg/dl, uric acid - 9.64 

mg/dl, anemia and thrombocytopenia and 

normal liver blood tests.  The arterial tension 

was more than 160/100 mmHg during 

hospitalization under the maximal 

antihypertensive therapy. Regarding the fetal 

growth and well-being an ultrasound was 

performed, and it was in normal parameters. 

Because of the maternal health status, 

corticosteroids were administrated to 

accelerate fetal lung maturation. After 48 

hours of hospitalization, considering the 

worsening of maternal general condition, 

developing resistant hypertension under 

maximum specific dose therapy accompanied 

by oliguria and the exacerbation of edema, the 

medical team decided to transfer the patient to 

a multidisciplinary hospital.  

 When she was admitted in our 

department, she was retested for COVID-19 by 

RT-PCR and the result was negative. 

Tensional values were between 150-170/90-

110mmHg under hypotensive treatment and 

laboratory findings showed azotemia with 

creatinine 4.47 mg/dl, potassium - 5.63 

mmol/l, uric acid - 10.36 mg/dl, urea - 106.4 

mg/dl with progressive increase. A 

transabdominal ultrasound was performed 

noticing an increased renal parenchymal 

echogenicity in both kidneys and fluid in 
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pleural and peritoneal cavities (Figure 1). 

Regarding the newborn evolution, it was 

within limit. After 24 hours, because of the 

multidisciplinary evaluation, including 

cardiological, nephrological, 

ophthalmological and obstetrical examinations 

was decided the need of an emergency C-

section due to immediate concern for the 

health of the mother. She delivered a 

masculine fetus of 2.040 grams with an Apgar 

score - 6 at one minute and 8 at 5 minutes, with 

admission to the intensive care unit only for 5 

days.  The placenta was sent for 

histopathological examination. Post-operative 

evaluation was unpropitious with continuum 

increasing the creatinine values - the highest 

one 5.40 mg/dl and urea - 111 mg/dl under 

diuretic treatment. In the absence of uremic 

symptoms, it was decided not to institute 

dialysis. The arterial tension was stable with 

values between 120-140/60-90mmHg with 

progressive decrease with no treatment.  

 

 

 

Figure 1 – Transabdominal ultrasound showing 

the hyperechogenic renal parenchyma noticed 

in both kidneys 

 

 The patient presented hypoalbuminemia 

- 2.8 g/dl - with the need of 9 Human Albumin 

vials. The day after surgery, the patient 

presented headache with scotoma, therefore a 

head MRI was performed under the suspicious 

of posterior reversible encephalopathy 

syndrome which was denied. Supplemental 

investigations were performed as tests for 

antiphospholipid syndrome, thrombophilia, 

immunophenotyping and lupus nephritis, but 

there were in normal parameters. Because the 

diagnosis was uncertain after 5 days, we 

decided to retest for SARS-CoV2 infection, 

and the result of the RT-PCR was positive. 

Therefore, a chest radiograph was performed, 

and the result presented no abnormalities. The 

newborn was also tested for SARS-CoV2 

infection and it was negative. After 3 days of 

this moment on one hand, the patient started 

developing mild symptoms as rhinorrhea, 

dysphagia, headache, loss of taste and 

anosmia, but on the other hand kidney blood 

test revealed a progressive improvement. The 

patient needed no COVID-19 treatment, 

excepting the anticoagulant one. Meanwhile, 

the histopathologic result of the placenta 

described a retroplacental hematomas with a 

diameter of 5 cm.  

 After 14 days the patient was released 

with well-being health status, afebrile, primary 

surgically wound healing, with normal 

tensional values without medication and 

normal values of creatinine - 1.09 mg/dl and 

urea - 44mg/dl. The patient was released 

together with the newborn.   

 

Discussion 

 

 As studies show, preeclampsia can cause 

serious complications as HELLP syndrome, 

disseminated intravascular coagulopathy and 

acute renal failure with a maternal mortality 

with 1.7% due to acute renal failure [15,16]. It 
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is important to consider both obstetric and non-

obstetric etiologies of acute renal failure in a 

pregnant woman. Nevertheless, the most 

common cause of acute kidney injury in 

pregnancy remains hypertensive disorders and 

more rarely causes like atypical hemolytic 

uremic syndrome or acute fatty liver of 

pregnancy can occur. The moment when this 

pathological status occurs can explain its 

causes, but it most commonly appears in the 

second trimester [3]. Our patient presented 

criteria for preeclampsia which subsequent 

was complicated with acute kidney failure. 

 According to the COVID-19 infection, 

its symptoms may vary from fever, cough, 

shortness of breath to acute respiratory 

problems and affection of other vital organs as 

kidney and liver [12,17,18]. Some studies 

show that the incidence of acute kidney injury 

in patients with COVID-19 is 15% with a 

mortality rate over 50% [19-21]. Also, 

researchers report albuminuria or proteinuria 

on admission in 44-63% of COVID-19 

patients, elevated urea and creatinine in 13-

27%, respectively 14-19% of cases with 

SARS-CoV2 infection [19, 22, 23]. 

Preeclampsia and COVID-19 during 

pregnancy share the same set of risk factors 

and similar pathological issues - specific 

vascular pathology [24]. A large, longitudinal, 

prospective, multinational observational study 

reports there is a strongly association between 

COVID-19 during pregnancy and 

preeclampsia and it seems that this association 

is independent of risk factors and preexisting 

conditions. Interesting is that the severity of 

SARS-CoV2 infections does not affect the 

association. Also, it shows that these 

conditions increase the risk factors for preterm 

birth, severe perinatal morbidity and mortality 

and adverse maternal outcomes [24]. Mendoza 

et al. have introduced the concept of 

“preeclampsia-like syndrome” associated with 

COVID-19, because it is clinically difficult to 

distinguish this syndrome from “true” 

preeclampsia [24,25]. The explication leads in 

that they both share characteristics of the 

severe endothelial dysfunction seen in 

nonpregnant patients [24-26]. Studies show, 

on one hand that preeclampsia seems to be a 

high-risk factor for SARS-CoV2 infection, 

including its complications, but on the other 

hand there were not any evidence to support 

that COVID-19 is etiologically associated with 

preeclampsia [24]. As revealed previous, 

preeclampsia presents a high risk for placental 

abruption [3]. Pointing that preeclampsia and 

COVID-19 infection during pregnancy have 

almost the same histopathological substrate, it 

is clearly that the risk for obstetrical 

complications might be doubled. In our case 

the first manifestations were hypertension and 

acute kidney failure with no better 

improvement after delivery. It is interesting 

that the diagnose of COVID-19 disease was 

established after 5 days, because the patient 

previous had 2 negative tests. As studies show 

the newborn was delivered premature and a 

retroplacental hematoma was developing. It is 

important that the evolution both for mother 

and for the newborn was favorable. The 

explication for these complications may be due 

to the infection with SARS-CoV2 virus or 

preeclampsia. It is difficult to establish a 

delimitation between the two pathologies. 

Fortunately, neither the mother nor the 

newborn needed prolonged intensive care or 

COVID-19 treatment.  

 

Conclusions 

  

COVID-19 during pregnancy can be 

asymptomatic or can lead to severe 

complications including respiratory, renal or 

liver ones. The first manifestation of SARS-

CoV2 infection can be similar to preeclampsia 

and they can affect the mother’s or the 

newborn’s prognostic. Due to the presented 

case and the studies that have been conducted, 

we support the need to use the “preeclampsia-

like syndrome” associated with COVID-19. 

Withal, when an acute kidney injury occurs 

during pregnancy an infection with SARS-

CoV2 virus should be suspected. An increased 
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attention should be given to women with 

preeclampsia in the actual pandemic context.  
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