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Unusual clinical course
Pregnancy causes a physiological increase in renal blood flow and glomerular filtration rate, which leads to a
transient increase in urinary protein excretion. Up to 300 mg/d proteinuria is known to occur in pregnancy due
to physiological changes. Proteinuria of greater than 3 g/d is categorized as being within the nephrotic range,
and the most common cause of nephrotic range proteinuria in the later stages of pregnancy is preeclampsia.
Minimal change disease (MCD) as a cause of nephrotic syndrome is rare in pregnancy and is rarer still after
abortion. Here, we report a patient who presented with nephrotic syndrome due to MCD after elective surgical abortion.
A 21-year-old woman presented with shortness of breath, worsening anasarca, abdominal distension, and
weight gain 3 weeks after undergoing elective surgical abortion at 7 weeks of gestation. There was no hematuria and no past medical history or family history of kidney disease. Investigations revealed normal serum creatinine with hypoalbuminemia, dyslipidemia, nephrotic range proteinuria, and negative serology for autoimmune diseases. Renal biopsy showed podocyte effacement with normal glomeruli and intact tubulointerstitium,
confirming the diagnosis of MCD. The patient was treated with steroids, antidiuretics, statins, and angiotensin
receptor blockers. She responded well, showing symptomatic improvement and resolution of proteinuria, hypoalbuminemia, and dyslipidemia. She was gradually tapered off steroids during subsequent follow-up visits.
Only a single case of a patient presenting with acute renal failure and MCD after a missed abortion has been
reported. To the best of our knowledge, this is the second case report of MCD after abortion and the first report of a patient with MCD without acute renal failure after elective termination of pregnancy.
Abortion, Induced • Nephrosis, Lipoid • Nephrotic Syndrome
https://www.amjcaserep.com/abstract/index/idArt/930292
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Background

At presentation, her vitals were normal with a blood pressure
of 114/73 mmHg. On examination, the patient appeared well
and was in no apparent distress. She had anasarca with periorbital edema, sacral edema, bilateral lower extremity edema,
and abdominal wall distension with prominent striae. There
was no abdominal fluid wave. Her lungs were clear and heart
sounds were normal. Laboratory tests were significant for an
albumin of 1.6 g/dL, cholesterol of 452 mg/dL, triglycerides of
345 mg/dL, and low-density lipoprotein of 292 mg/dL. Urinalysis
demonstrated 6 g/d of protein with no white blood cells or
red blood cells (Table 1). Serology workup, including doublestranded DNA, complement levels, anti-glomerular basement
membrane antibody, antineutrophil cytoplasmic antibodies
(c-ANCA, p-ANCA, and atypical ANCA), and rheumatoid factor,
was negative. Serology for HIV, hepatitis B virus, and hepatitis
C virus was also negative. A renal biopsy was performed, and
no changes were found on light microscopy (Figure 1) or direct immunofluorescence. However, the biopsy revealed greater than 70% visceral epithelial foot process effacement with
segmental microvillous transformation (Figure 2). These findings were consistent with a diagnosis of MCD.

APPROVED GALLEY PROOF

A normal range proteinuria of up to 300 mg/d is known to occur in pregnancy, and it principally consists of tubular and glomerular protein [1]. Nephrotic syndrome is defined as proteinuria of more than 3 g/d with hypoalbuminemia and is often
associated with edema and hypercholesterolemia. The incidence of nephrotic syndrome in pregnancy is 0.012-0.025% [2].
The most common cause of nephrotic range proteinuria in
pregnancy after 20 weeks of gestational age is preeclampsia.
Proteinuria before 20 weeks of gestation is usually suggestive
of an underlying renal disease [3].
There have been very few reports of patients with minimal
change disease (MCD) as a cause of nephrotic syndrome during pregnancy. The literature contains only a single case report of MCD with acute renal failure in a patient with a missed
abortion [4]. In the current case report, we describe a patient
who presented with anasarca after undergoing elective surgical abortion at 7 weeks of gestation and was found to have
nephrotic syndrome due to MCD on renal biopsy.

The patient was started on 50 mg prednisone once daily, 20
mg furosemide once daily, losartan 25 mg once daily, and
atorvastatin 80 mg once daily. Furosemide was discontinued
4 weeks later and steroid taper was started after 12 weeks.
At 12 weeks follow-up, the patient had lost more than 31.8
kg and her urine protein had decreased to 30 mg/d from the
initial 6 g/d. Anasarca, lower extremity swelling, and dyslipidemia also resolved, and the patient’s albumin improved from
1.5 to 4.1 g/dL. The patient was eventually tapered off steroids
after 16 weeks and remained on losartan and statin.

Case Report
A 21-year-old woman presented with complaints of worsening anasarca for the past 3 weeks. She had undergone a surgical abortion 3 weeks before for nonmedical social reasons.
She noticed bilateral lower extremity edema 3 days after the
abortion. The edema progressively worsened during the following weeks, and she developed periorbital edema, sacral
edema, abdominal distension, and shortness of breath. The
patient also stated that she gained 25 kg in the last 3 weeks.
She denied fever, cough, chest pain, nausea, vomiting, abdominal pain, or any urinary symptoms. She had no significant past medical history or family history. This pregnancy
was her fourth. Obstetric history was significant for complete
spontaneous abortion in her first pregnancy at 6 weeks gestational age. Subsequently, the patient had 2 healthy children,
now aged 2.5 years and 1 year, through normal vaginal delivery without any complications. Urinary analysis during her
third pregnancy showed no proteinuria, with serum albumin
of 4.3 g/dL. During her fourth pregnancy, the patient elected
to undergo a surgical abortion at 7 weeks 3 days gestational
age. She had an albumin of 3.4 g/dL and serum creatinine of
0.7 mg/dL at the time of abortion (Table 1). Elective termination of pregnancy was performed by suction dilatation and curettage under aseptic conditions. Minimal bleeding was noted, and the patient tolerated the procedure well. She obtained
adequate pain control with single dose of intramuscular ketorolac. She was discharged on ciprofloxacin 500 mg for 3 days.
Three weeks later she presented to the hospital with anasarca as the chief concern.
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Discussion
MCD accounts for 15-25% of all adult-onset nephrotic syndrome [5]. The majority of cases with MCD are idiopathic.
Secondary causes include drugs (eg, nonsteroidal anti-inflammatory drugs [NSAIDs]), hematologic or solid malignancies, infections, and renal or systemic diseases [6,7]. MCD in pregnancy is especially rare, with only a few cases being reported
to date. MCD associated with abortion is rarer still, with only
a single case having been reported. In that case, the patient
experienced a missed abortion at 8 weeks of gestation and
also presented with acute renal failure. Renal biopsy showed
normal histology on light microscopy with foot process effacement on electron microscopy [4].
Our patient developed symptoms after elective termination of
pregnancy by dilatation and curettage at 7 weeks 3 days of
gestational age. She noticed bilateral lower extremity edema
3 days after the abortion, which progressed to anasarca with
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At the time of
abortion

At
admission

1-week
follow-Up

4-week
follow-up

12-week
follow-up

76.7

100.7

104.3

81.6

70.3

6

3.5

3.5

4.9

7.2

Albumin, g/dL

3.4

1.6

1.5

2.9

4.1

Creatinine, mg/dL

0.7

0.7

0.7

0.7

0.8

7

9

10

13

18

Urine protein creatinine
ratio

6.0

2

0.08

0.03

Anti-dsDNA, IU/mL

<12

Anti-GBM antibody, AI)

<1.0

C3, mg/dL

132

C4, mg/dL

26

Total cholesterol, mg/dL

452

243

150

Triglycerides, mg/dL

345

207

110

LDL, mg/dL

292

144

75

Weight, kg
Total protein, g/dL

Renal indices

Serology

Lipid panel

Liver function tests

Coagulation profile

BUN, mg/dL

AST, IU/L

24

30

ALT, IU/L

29

23

ALP, IU/L

76

66

Bilirubin, mg/dL

0.3

0.2

PT, s

10.3

PTT, s

34.1

INR

0.9

Platelet count/μL

233 000

259 000

AI – antibody index; ALP – alkaline phosphatase; ALT – alanine transaminase; AST – aspartate transaminase; BUN – blood
urea nitrogen; dsDNA – double-stranded DNA; GBM – glomerular basement membrane; INR – international normalized ratio;
LDL – low-density lipoprotein; PT – prothrombin time; PTT – activated partial thromboplastin time.

periorbital and sacral edema over the next 3 weeks. Renal biopsy confirmed isolated MCD. The patient also responded well
to steroids, with proteinuria decreasing from 6 g to 80 mg in 4
weeks and dropping to 30 mg at 16 weeks. This pregnancy was
the patient’s fourth in 4 years. Her first pregnancy was a spontaneous abortion due to unknown cause and the next 2 pregnancies ended with normal vaginal deliveries without any complications. The patient had no similar symptoms in her previous
pregnancies, with albumin of 4.3 g/dL in her third pregnancy.
She had no history of proteinuria or preeclampsia. Her albumin
was 3.4 g/dL at the time of abortion of her fourth pregnancy.

disrupt the integrity of podocytes have been proposed as major
contributors [8]. Disorder of T lymphocytes in a case of missed
abortion was thought to have precipitated MCD in the previously reported case [4]. During pregnancy there is Th2 polarization of immunity signifying a suppression of Th1-mediated
immunity contributing to maternal tolerance of the fetus. A few
studies have proposed MCD to be a Th2-mediated disease [9].
Although MCD did not manifest during our patient’s previous
pregnancies, surgical abortion could have led to an exaggerated immune response leading to increased proinflammatory
cytokines and subsequent podocyte injury. The favorable response to steroids and immunosuppressants points to a role
for the immune system in this pathogenesis [10].

The pathogenesis of MCD remains unknown, but T-cellmediated cytokine release and upregulation of proteins that
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Table 1. Laboratory values of the patient at admission and at follow-up.
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Figure 1. Light microscopy showing normal glomeruli and intact
tubulointerstitium, ruling out interstitial disease.

Our patient received a single intramuscular dose of ketorolac
for pain control. NSAIDs have been reported to cause MCD
along with acute interstitial nephritis/acute tubular necrosis.
A few studies have also reported isolated MCD due to NSAIDs.
Fenoprofen, naproxen, and selective cyclooxygenase 2 inhibitors such as celecoxib have been implicated in the causation of nephrotic syndrome due to MCD [11,12]. It has been
reasoned that NSAID-induced conversion of arachidonic acid
to leukotrienes leads to activation of T cells. These activated
T cells release cytokines that cause podocyte injury and increased glomerular permeability [13]. However, higher risk of
nephrotic range proteinuria due to conventional NSAIDs occurs
with a current use of more than 2 weeks [14]. Although our
patient was given ketorolac, it was only a single intramuscular dose and renal biopsy showed no tubulointerstitial changes. Therefore, it is unlikely that MCD in our patient was due
to NSAID use. NSAID-induced nephrotic syndrome has excellent remission with discontinuation of offending agent, which
did not happen in our patient [15,16].

Figure 2. Electron microscopy showing podocyte effacement
(red arrow) and swollen endothelial cells (blue stars)
confirming minimal change disease.

Conclusions
The role of immunological changes in the pathogenesis of MCD
needs further investigation to elucidate the factors involved,
especially in pregnancy and abortion. Our patient developed
symptoms and nephrotic range proteinuria after undergoing abortion, with abrupt development of hypoalbuminemia.
Although there is no conclusive evidence of causation, it is imperative to be mindful of a possible relationship between abortion and MCD. Renal biopsy should be performed in patients
such as ours to institute timely treatment and thereby prevent
the complications of prolonged proteinuria due to this disease.

Steroids form the first line of treatment for MCD. Although
there is variability in the response to steroids and the course
of the disease, studies have shown up to 75-90% responsiveness at a median of 10-13 weeks [17,18]. The patient in our
case report showed excellent response to steroids. Her proteinuria decreased to normal levels with 4 weeks of steroid
therapy and remained in remission. Steroids were tapered
down after 12 weeks.
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