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Abstract

Nephrotic syndrome (NS) in pregnancy has been associated with poor fetal outcomes. Focal segmental glomerulosclerosis
(FSGS) is one of the common causes of NS and can be primary or secondary. However, there are few case reports of FSGS
diagnosed in the peripartum period and the approaches to management. We report the case of a 27-year-old gravida 2
para | Caucasian woman diagnosed with NS at 22 weeks of gestation. Her serum creatinine was 46 pmol/L (0.48 mg/dL),
serum albumin 14g/L (1.4g/dL) and 24-h urinary protein 9.79 g/day with no haematuria. Serology was negative for lupus,
phospholipase A2 receptor antibody, hepatitis and HIV. Paraprotein screening was also negative. The patient declined a renal
biopsy. Differential diagnoses at this stage included minimal change disease and FSGS. Six weeks after commencing empirical
treatment with high-dose oral prednisolone, there was no response; hence, tacrolimus was initiated. Due to concern for
maternal and fetal well-being, the decision was made to deliver via Caesarean section at 3 | weeks, given worsening proteinuria
(23.18g/24h). A live male infant was delivered weighing 1625g. Renal biopsy at 4weeks post-partum was consistent with
primary FSGS. This case highlights the strategies we utilised to manage a gravid patient presenting with nephrotic syndrome
at 22 weeks gestation, where diagnosis could only be confirmed on renal biopsy in the postpartum period.
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Renal protein excretion is physiologically increased in
pregnancy due to increased glomerular filtration rate and
increases in renal blood flow and cardiac output. A daily pro-
tein excretion of up to 300 mg is normal in pregnancy.” NS,
which refers to a urinary protein excretion of 3.5g or more
over 24h in conjunction with oedema, hypoalbuminaemia
and hyperlipidaemia, is historically associated with poor
fetal outcomes.®?

Introduction

Focal segmental glomerulosclerosis (FSGS) is a hyper-filtra-
tive glomerular disorder that can cause nephrotic syndrome
(NS). FSGS accounted for 42% of biopsied cases in 26 preg-
nancies with NS.! FSGS is a histopathological pattern of glo-
merular injury and is heterogeneous in the mechanisms of
disease.” Various circulating factors are thought to be
implicated in the development of idiopathic or primary
FSGS, including soluble urokinase plasminogen activator
receptor (suPAR)* and a soluble form of calcium/calmodu-
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lin-dependent serine/threonine kinase (CASK),’ In contrast,
secondary FSGS occurs as a maladaptive response to podo-
cyte injury from drugs, infections, obesity, reduced renal
mass and certain genetic mutations.” FSGS relating to
genetic mutations or genetic syndromes is often poorly
responsive to immunosuppression.
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Case

We describe the case of a 27-year-old Caucasian female
patient, gravida 2 para 1, referred to our renal service at
22 weeks gestation with a nephrotic range proteinuria of
9.79g over 24h, normal serum creatinine of 46pumol/L
(0.48 mg/dL), serum albumin of 14g/L (1.4g/dL) and no
haematuria or leukocyturia on urine microscopy. She had no
background medical history or family history of kidney dis-
ease. Her first pregnancy 3 years prior was uncomplicated.
The patient weighed 168kg with a body mass index of
54.9kg/m?. She had been started on aspirin 100mg daily
from 13 weeks gestation for low levels of pregnancy-associ-
ated plasma protein A. She was a lifelong non-smoker.

Physical examination revealed lower limb oedema and
was otherwise unremarkable. Blood pressure was
130/82 mmHg with a regular pulse rate of 93 beats per min-
ute. A 24-h blood pressure profile was subsequently per-
formed and revealed normotensive readings.

Viral and infective serology were negative, as was a renal
vasculitic and glomerulonephritis screen. Serum and urine
electrophoresis (EPG) and immunofixation electrophoresis
(IEPG) did not reveal a monoclonal paraprotein. C3 and C4
complement levels were not reduced. Glycated haemoglobin
(HbA1c) and random serum glucose level were within nor-
mal ranges at 5.1% and 5.4mmol/L (97.3 mg/dL), respec-
tively. Renal ultrasound showed no structural abnormalities.

The patient was offered a renal biopsy at 23 weeks, how-
ever, declined the procedure. Pre-eclampsia was considered
to be unlikely based on clinical grounds. Differential diagno-
ses at this stage included minimal change disease (MCD)
and FSGS. Secondary FSGS in the context of morbid obesity
and hyper-filtration was a possibility; however, it rarely pre-
sents with nephrotic syndrome and the absence of proteinu-
ria in the patient’s first pregnancy 2 years prior made primary
or genetic FSGS more likely. Prednisolone 60 mg daily was
commenced empirically and tacrolimus (at a dose of 1 mg
twice a day) 5 weeks later at 28 weeks and 5 days gestation as
there was no reduction in proteinuria. The patient was thera-
peutically anti-coagulated on low molecular weight heparin
(enoxaparin), started on methyldopa at 28 weeks gestation
for hypertension, and subsequently insulin for gestational
diabetes. Fetal growth and umbilical arterial Doppler read-
ings were satisfactory on serial ultrasounds. Serum levels of
creatinine, urate and liver transaminases as well as platelet
count remained within normal range until delivery (Table 1).

The decision was made to deliver via elective Caesarean
section at 31weeks due to concerns over the deleterious
effects of increasing proteinuria (23.18 g/24h) on maternal
and fetal well-being. A live male infant was delivered weigh-
ing 1625 g with APGAR!? scores of 9, 9 and 9 at 1, 5 and
10 min, respectively. Postpartum the patient elected not to
breastfeed and was started on enalapril for hypertension and
frusemide for fluid overload. A kidney biopsy performed
4 weeks postpartum was consistent with FSGS-not otherwise

specified (NOS) (Figure 1). Immunofluorescence staining
was not suggestive of immune-complex, immunoglobulin or
complement-mediated glomerular disease. Electron micros-
copy findings of 100% podocyte effacement was suggestive
of primary FSGS? (Figure 2). Genetic testing returned nega-
tive. She was continued on tacrolimus 1 mg twice a day and
at 2months postpartum mycophenolate mofetil (MMF)
1000 mg twice a day was added given lack of reduction of
proteinuria. Unfortunately, the patient experienced recurrent
infections in the subsequent year due to immunosuppression
and she never achieved remission. At 16 months postpartum,
she had progressed to end-stage renal failure. Her immuno-
suppression was ceased, and she was referred for pre-dialy-
sis education.

Discussion

FSGS that develops de novo in pregnancy has been postu-
lated by some as a progression of endotheliosis, which can
occur as a result of gestation-related hyperfiltrative stress.'!
Pre-eclampsia should always be a consideration when evalu-
ating the new onset of proteinuria and hypertension in
patients after 20 weeks of gestation.'? Our patient remained
normotensive without requiring anti-hypertensive medica-
tion until 28 weeks gestation, and this made an initial diagno-
sisof pre-eclampsia unlikely. However, in more diagnostically
ambiguous cases, a measurement of the ratio of soluble fms-
like tyrosine kinase-1 (sFlt-1) to placental growth factor
(PIGF) is useful in distinguishing pre-eclampsia from other
causes of NS.!* We instituted high-dose corticosteroid ther-
apy on the presumption that the patient had a primary glo-
merular disease. MCD is usually steroid-responsive, with
remission rates of 80%—90% in the non-pregnant adult popu-
lation'* while corticosteroids are traditionally used in combi-
nation with calcineurin inhibitors (CNIs) or alkylating agents
in the treatment of membranous nephropathy.'> High-dose
corticosteroids are the mainstay of treatment in FSGS, with
steroid-resistant disease declared following persistence of
NS after 4-6 months of treatment.!®!” Recommended regi-
mens usually consist of oral prednisolone at a dosage of
0.5-2.0mg/kg/day (minimum 60mg/day) for 2—6months,
followed by a slow taper over the next 1-4months,'® 20
although alternate-day regimens have also been trialled to
minimize cumulative steroid exposure.?'??

Steroid-sparing agents used to treat FSGS include CNIs,
rituximab, and cytotoxic drugs such as MMF, chlorambucil
and cyclophosphamide.?%?324 Out of these, CNIs are consid-
ered relatively safe for use in pregnancy.?® Data from the
paediatric population may suggest a more favourable side-
effect profile with tacrolimus when compared with ciclo-
sporin in terms of reduced nephrotoxicity, cholesterol levels
and cosmetic side effects, as well as significantly greater
rates of relapse in those treated with the latter.?® The use of
rituximab in pregnancy where other treatment options exist
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Figure |. Light microscopy (haematoxylin and eosin stain, 200X
magnification) of glomerulus showing features of FSGS-NOS,
with segmental sclerotic lesion and adhesion to the overlying
Bowman'’s capsule (tuft adhesion).

FSGS-NOS, focal segmental glomerulosclerosis-not otherwise specified.
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Figure 2. Electron microscopy (5000X magnification, uranyl
acetate and lead citrate stains) showing severe effacement and
fusion of foot processes to an extent of 100% of the loops, in
keeping with primary FSGS. There is evidence of podocyte injury
(swelling). There are no significant electron dense deposits in
non-sclerosed segments and no fibrils or deposition disease seen.
There is no evidence of thrombotic microangiopathy.

FSGS, focal segmental glomerulosclerosis.

is not recommended given the risk of neonatal B-cell deple-
tion and immunosuppression.?’

Our patient had many of the poor prognostic markers for
renal survival in FSGS, which includes nephrotic range pro-
teinuria, hypoalbuminaemia, an estimated glomerular filtration
rate (eGFR) of <60mL/min/1.73m?, histopathological find-
ings of interstitial fibrosis and tubular atrophy as well as inter-
stitial inflammation and at diagnosis, and failure to achieve
remission.® These findings however were reported as part of a
study whose FSGS cohort was mostly male, Black and under
40. The same study reported an overall renal survival of 86% at

Syears, 75% at 19years and 55% at 15years. Interestingly,
immunosuppression was not associated with better renal sur-
vival in the FSGS cohort. The median time to remission on a
high-dose prednisone regimen has been cited as 4-6 months in
one review, with overall remission rates of 47%—66%.2° A ret-
rospective review by Stirling and cohort®® found that patients
who achieved remission had a 94% rate of 5-year survival off
dialysis, compared with a 53% rate in those who did not. Some
studies have examined the utility of the fractional excretion of
immunoglobulin G (IgG) to predict responsiveness to steroid
therapy, with conflicting results.3!3? Given the relative paucity
of reported cases of FSGS in pregnancy, it is difficult to com-
ment on whether the physiological changes relating to the
gravid state affect the disease trajectory in this population or
response to immunosuppressive treatment.

Conclusion

We described the case of a 27-year-old woman whose NS
was detected at 22 weeks of gestation and postpartum was
found to have primary FSGS. Some of the management
issues we encountered included establishing a provisional
diagnosis of glomerulonephritis during her pregnancy with-
out renal biopsy, and the use of immunosuppression in a
gravid patient. Our patient failed to achieve remission despite
immunosuppression post-partum and progressed to end-
stage renal failure requiring dialysis quite rapidly. Future
management issues for this patient include monitoring for
recurrence of FSGS and the effects of additive immunosup-
pression should she proceed to renal transplantation.
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