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Various faces of the same disease: membranous nephropathy in pregnancy
— a case series

Pasznuunra nuia ncre 6onectu: MemOpaHo3Ha HepponaTuja y TpyaHohu —

cepuja cliydajeBa

SUMMARY

Introduction ~ Pregnancies in  women  with
membranous  nephropathy (MN) are usually
complicated by increased  proteinuria  and

superimposed preeclampsia, and this frequently results
in poor pregnancy outcomes.

The aim of this paper is to present case series of
pregnant women with MN and different fetal and
maternal outcomes.

Outline of cases Case 1 presents a 25-year-old woman
with MN, who had relapsed nephrotic syndrome in
early pregnancy with proteinuria of 4.14 g/day and
serum albumin of 30 g/L accompanied by
hypertension. Due to a missed abortion, the pregnancy
was terminated. Three months later her proteinuria
was still increased, measuring 3 g/day.

Case 2 presents a 29-year-old woman with a history of
diffuse  proliferative  glomerulonephritis,  who
conceived with proteinuria below 0.5 g/day. The
proteinuria ranged between 1 and 2 g/day from 32"
until 38" gestational week, when she delivered a
healthy neonate. After delivery, the woman underwent
a kidney biopsy, which revealed MN.

Case 3 presents a 25-year-old woman with MN, whose
proteinuria was 1 g/day at the time of conception, but
in the 35" gestational week proteinuria_of 4.2 g/day
was noticed. In the 36™ gestational week, increased
proteinuria was detected, and a cesarean section was
performed with favorable neonatal outcome. After two
weeks her proteinuria dropped to 0.6g/day.
Conclusion Pregnancies in. women' with MN
associated with low-grade.proteinuria at the time of
conception may have a favorable perinatal outcome.
Such pregnancies require multidisciplinary
management by both obstetricians and nephrologists,
and team decision regarding the best timing of
delivery.

Keywords: membranous nephropathy; nephrotic
syndrome; pregnancy; preeclampsia; hypertension
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CAKETAK

YBoa YoOuuajeHe KOMIUTHKanuje TpyaHohe KO JkKeHa
ca MemOpaHozHoM Hedponarujom (MH) cy mopacrt
MIPOTEUHYpH]E u pasBoj CyIeproHUpaHe
MPEeKJIaMIICHje, IITO YeCTO pPe3yJTHpa HErnOBOJHHUM
ucxonom tpyaxohe.

Hup oBor pama je ma TpUKake CepHjy CllydajeBa
TpynEuna ca MH w pasmauutuMm | QetamHEM U
MaTepHaTHHM HCXOIHMA.

Mpuka3 cayuajeBa Cmydaj | mpencrTaBiba JKeHY ca
MH crapy 25 roamHa - KoOja. je HWMajla pelarnc

HEeppPOTCKOT CHHIpOMA |y paHoj TpydaHohm ca
nporeuHypujom ox /4,14 T/maH U CepyMCKUM
anoymuauma  om 30  E©/m, | yapyxeHor — ca

XHUIIEPTECH3UjOM. 300T. H30CTAJION TI00ayaja YUULCH je
npekus TpyaHohe. Tpu mMecena KacHUje MPOTEnHypHja
je jomr yBeK Owia moBuiieHa ca BpemHomhy om 3
I/maH.

Cnywaj ‘2 mpencraBika 29-TOOWINBY JKEHY ca
HCTOPH]OM Judy3HO nponugpepaTUBHOT
TIIOMepyJIoHe(ppUTHCa YHja je TIPOTCHHYPHja y BpeMe
KoHLenuuje Owia mama on 0,5 r/man. IIporennypuja
ce ofpxkapaia y omcery on 1 mo 2 r/gax ox 32. mo 38.
HeleJbe  recraiuje kamga je  poljeHo  3mpaBo
HoBopoljernue. Hakon mopohaja Guorcuja OyOpera je
noxazana MH.

Cnyuaj 3 npezcrasiba 25-roguuimy xeny ca MH unja
je mpoTeuHypHWja y BpeMe KoHIennuje ouna 1 r/max,
anu je y 35. HellesbH TeCTallije YOUeHa MPOTCHHYpHja
on 4.2 r/man. Y 36. Henmespm TpymHohe youeH je
mmopactT TpOoTeHHypHje W ypahleH je IapcKu pe3 ca
MIOBOJGHUM HCXOZIOM 10 HOoBopoheHue. HakoH nge
HeJleJbe HheHa MPoTenHypHja ce cMammia Ha 0,6 r/xaH.
3akipyyak TpynHoha xon xema ca MH wu
MIPOTEMHYPHjOM HHCKOT paHra y BpeMe KOHIEIIHje
MOXKE HMAaTH IIO0BOJbAH IepUHATANHU wucxol. OBe
TpyaHOhe 3axTeBajy MYNTHAMCIUILUTUHAPHHU TPHUCTYII
akymiepa W Hedpomora, Kao M THMCKY OJUIYKY O
ONITUMAITHOM TPEHYTKY Mopolaja.

Kibyune  peunm:  memOpaHo3na  Hedpormaruja;
HEQPOTCKM CHHIPOM; TpyAHOhA; IpeeKiIaMIICHja;
XHIIEpTEeH3HUja
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INTRODUCTION

The usual complications of pregnancies in women with glomerulonephritis are
increased proteinuria, the worsening of hypertension and development of superimposed
preeclampsia, frequently resulting in impaired pregnancy outcomes [1]. Moreover, in some
instances such pregnancies may result in progressive deterioration of maternal kidney
function. Women with nephrotic syndrome are unlikely to carry the pregnancy until term,
although there are reported cases with successful pregnancy outcomes [2]. Nevertheless,
modern advances in glomerulonephritis treatment, which increases the frequency of complete
and partial remissions, and improved perinatal and neonatal care may allow these women to

fulfill their reproductive wishes.

Membranous nephropathy (MN) is one of the most common causes of nephrotic
syndrome in adults, and frequently affects women of childbearing age [3]. The course of MN
is variable. There are spontaneous remissions, although relapses with deterioration of renal

function are common, causing end-stage renal disease in about 40% of idiopathic MN [4].

In a review depicting the outcomes of pregnant women with MN more than 30 years
ago, the authors reported that the only predictor of an unfavorable maternal or fetal outcome
was the presence of nephrotic proteinuria during the first trimester of pregnancy [2]. These
findings were confirmed in later studies, which also concluded that the pregnancy outcomes
in women with MN or other/chronic glomerulonephritis mainly depend on pre-existing

proteinuria before pregnancy [5; 6].

Our work aims to-report a case series of different pregnancy outcomes in women with
MN.

CASE REPORTS
Case'l

A 25-year-old woman was referred to us for generalized body swelling. She was
already diagnosed with MN and regularly followed up by a nephrologist for six years. The
disease was initially treated with corticosteroids and cyclophosphamide according to the

Ponticelli protocol; cyclophosphamide was replaced by mycofenolat mofetil due to recidivant
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pneumonia. Partial remission was achieved with sustained proteinuria of 2 g/day. Laboratory
investigations revealed proteinuria of 4.14 g/day, serum albumins of 30g/L, with normal
parameters of kidney function showing serum creatinine (sCr)-69 umol/L, blood urea
nitrogen-4.2 mmol/L and creatinine clearance (CrCIl)-98ml/min and abnormal urinalysis (6-8
leucocytes, 1-2 eritrocytes and 2 granular bodies in a high power field). Her blood pressure
was 120/90 mm Hg. The patient reported six weeks amenorrhea. Ultrasonography revealed a
normal first trimester pregnancy corresponding to her last menstrual period. Due to an overt
nephrotic syndrome, pregnancy termination was advised. However, the patient refused this.
Therefore, the therapy with angiotensin-converting enzyme (ACE) inhibitors = was
discontinued, and methyldopa was introduced. Two weeks later, after episodes of high blood
pressure of up to 180/130 mmHg, ultrasonography revealed a missed abortion. Except of
proteinuria of nephrotic range with hypoalbuminemia, all other laboratory tests including
coagulation status were quite normal. Dilatation and curettage ‘were performed without
complications. Three months later her proteinuria, although still increased, was in the
subnephrotic range (3 g/day); her serum albumin measured.38 g/L. Her kidney function was
stable.

Case 2

A 29-year-old patient with a history of diffuse proliferative glomerolunephritis became
pregnant after a regular nephrology check-up documenting stable remission of the disease.
She was diagnosed with diffuse proliferative glomerulonephritis by kidney biopsy at the age
of 19, when she was. presented with nephrotic syndrome requiring treatment with
corticosteroids. Systemic lupus erythematosus (SLE) was excluded by thorough investigation
. Immunologic analysis..showed anti-nuclear antibody (ANA) negativity, and no other
laboratory or clinical signs defined by the American Rheumatism Association (ARA) criteria
for SLE diagnosis confirmation were detected. Corticosteroid treatment resulted in decreased
proteinuria ranging up to 0.6 g/day. At the age of 26, she gave birth to a healthy neonate by
cesarean section (CS) in the 36" week of pregnancy due to the development of nephrotic
proteinuria, which subsided after delivery to almost a normal range. Afterwards, she was
treated only with ACE inhibitors. Before her second pregnancy, her proteinuria was
0.34g/day, with a serum creatinine of 54 umol/L and CrCl of 102.9 ml/min. ACE inhibitors

were replaced by methyldopa. In the 34" gestational week, she exhibited the rise of
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proteinuria to the values of about 1 g/day. The patient’s blood pressure was normal. The
proteinuria ranged between 1 and 2g/day until the 38" week of gestation. By a planned CS
she gave birth to a healthy neonate with birth weight of 2.85 kg and Apgar score 10. As her
proteinuria did not decrease below 1 g/day for six months, and occasionally even was above 2
g/day, a kidney biopsy was performed again. Histopathology revealed MN with

immunofluorescence showing a “full house” pattern. Again, SLE was not confirmed.

Case 3

A 25-year-old patient was followed up during her first pregnancy by a nephrologist due
to a history of MN, which had been diagnosed by kidney biopsy ten years ago.:She was
successfully treated with corticosteroids and cyclosporine A by a pediatrician nephrologist,
and complete remission of nephrotic syndrome was achieved. At 18, when she was presented
to an adult nephrologist, her proteinuria level was 0.2g/day, and normal kidney function and
urinalysis were detected. In the further course of the disease, at.the age of 23, her proteinuria
increased up to 1 g/day without any deterioration.of kidney function and impairment of blood
pressure control. Since her proteinuria remained stable for two years, and her kidney function
was normal (serum creatinine was 58 pmol/L and CrCl was 126.7 ml/min), ACE inhibitors
were replaced by methyldopa therapy before being given consent to become pregnant. Until
the third trimester her blood pressure was up to 130/80 mm Hg and proteinuria was stable. In
the third trimester continuous rise of proteinuria was observed. Simultaneously, she required
higher doses of methyldopato control her blood pressure that was 150/90 mm Hg. The
patient was admitted in.the obstetric department in the 35" week of gestation, when her
proteinuria was 4.2 g/day. The other laboratory tests showed sCr-54 umol/L, blood urea
nitrogen-3.5 mmol/L, CrCl-163 ml/min, total proteins-53 g/L. The ultrasound revealed
intrauterine fetal growth restriction with olygohydramnion and adequate fetal morphology
and oxygenation. In the 36" week of gestation, her proteinuria further increased up to 6g/day
and was associated with a decrease in serum proteins to 48 g/L and albumin to 24 g/L. After a
dexamethason treatment for fetal lung maturity, a CS was performed in the 36th week of
pregnancy and a healthy neonate was born. The birth weight of neonate was 2.85 kg and
Apgar score was 8. Two weeks later her proteinuria dropped to 0.6g/day, and the patient

remained with normal kidney function.
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The treatment of all presented patients and reporting of data are in accordance with the

ethical standards and the Helsinki Declaration as revised in 2013.

DISCUSSION

Partial remission of nephrotic syndrome i.e. a fast decrease in proteinuria after abortion
indicates a detrimental role of a pregnancy for sustaining a stable proteinuria level and"MN
remission. This once again confirms the literature data that the only predictor of a poor
maternal and fetal outcome is the presence of nephrotic proteinuria during the first trimester,
although the presence of a lower degree of proteinuria is also associated with higher risk
pregnancies [2]. Chronic kidney disease (CKD), even with normal renal function with low-
degree proteinuria, represents a substantial risk for adverse maternal and fetal outcomes,
predominantly preeclampsia and iatrogenic preterm delivery. The exact mechanism as to why
women with glomerulonephritis in remission, who have ‘normal renal. function and
physiologic proteinuria, are much more prone to adverse pregnancy outcomes is not clear.
Case 2 and Case 3 have conceived while being-in long-time stable remission with normal
kidney function and proteinuria up to 1lg/day. However, in the last trimester, Case 3
developed a progressive increase of proteinuria. accompanied by a drop in the serum albumin
and proteins and a rise in blood pressure. These two associated events contributed to

intrauterine fetal growth restriction and necessitated preterm delivery.

Only Case 1 had first trimester pregnancy loss. According to the available studies, the
rates of fetal loss in pregnancies complicated by MN range from 24 to 35%, and these occur
mostly in the first trimester [1, 7, 8]. A systematic review of six studies showed that the
average live-birth rate in patients with MN was 86.3%, with only 4% of the fetal losses
occurring after the first trimester [8]. However, results regarding adverse maternal or fetal
outcomes in pregnant women with MN in the literature are inconsistent. For instance,
Packham et al. [2], who analyzed 33 pregnancies, reported a total of 24% of fetal losses, a

43% prematurity rate, and a 33% live birth rate with full-term deliveries.

The severity of glomerulonephritis induced complications in pregnancy can vary with
different pregnancies even in the same woman. The course of the second pregnancy in Case 2
was less complicated than the course of her first pregnancy. Regarding this patient there is an

open question whether she conceived with underlying MN, or it was developed during
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pregnancy. However, the presented course did not urge kidney biopsy during pregnancy, or

even therapy with corticosteroids or some immunosuppressive agents.

If nephrotic syndrome is manifested in the first trimester, kidney biopsy can be
performed; the treatment of MN can be attempted bearing in mind the possible complications
such as, in addition to fetal loss with or without the worsening of maternal kidney function,
the appearance of adverse effects associated with immunosuppressive therapy itself [9]. The
least toxic immunosuppressive agents used to treat various diseases in pregnancy-are
azathioprine and cyclosporine. There are several reported cases regarding the treatment of
MN in pregnancy, mainly with corticosteroids, which all ended either with preterm delivery
or with early elective termination of pregnancy [5, 10-12]. Cyclosporine used in post-
transplant maintenance therapy may be used to treat some forms of glomerulonephritis in
pregnancy, including MN [13]. Whether the physician will advise either immunosuppressive
therapy or termination of pregnancy in women with high-grade proteinuria depends on
several factors. The presence of nephrotic proteinuria in the first trimester poses a high risk
for the pregnancy outcome even if immunosuppressive therapy is implemented. If there is
hypertension that requires high doses of methyldopa and nifedipine along with nephrotic
proteinuria, the chances for a successful ' pregnancy outcome, even with applied
immunosuppressive therapy, is almost negligible. Progression of proteinuria regardless of
whether corticosteroids and/or other immunosuppressive medications were applied is an

indication for pregnancy termination.

Women with MN are less able to accomplish physiological renal adaptations that are
essential for a favorable perinatal outcome, particularly in cases when the MN is not in stable
remission. Besides the efforts towards decreasing proteinuria in pregnancy, the control of
hypertension_plays an extremely important role. Superimposed preeclampsia, apart from
maternal complications, frequently impairs fetal growth and oxygenation, thus indicating
latrogenic preterm delivery. Despite renal disease, its etiology and duration, the presence of
hypertension at the time of conception carries a 10.6 times higher relative risk of fetal loss
compared.to when blood pressure is well-controlled by therapy, or even when it is normal
without therapy [7]. Anyway, the impact of MN on maternal and fetal outcomes of pregnancy
is still unclear given the observed different courses of subsequent pregnancies in patients with
MN, or even the spontaneous remission of nephrotic syndrome in pregnant women with MN
[14, 15].
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In conclusion, preconceptional counseling is essential in women with MN in order to
optimize both maternal and fetal outcomes. These patients require multidisciplinary
management by both obstetricians and nephrologists along with careful follow-up, before and
after delivery. Women with MN who still have nephrotic proteinuria in spite of conducted
immunosuppressive therapy should not be encouraged to become pregnant. In pregnant
women, close monitoring is essential to detect the signs of fetal or maternal compromise in a
timely manner. One must bear in mind that for a woman with progressive CKD who
conceives, the index pregnancy might be the last opportunity for childbearing. Timely referral
of such patients to tertiary care centers with appropriate neonatal care, due to risks-associated
with prematurity, is warranted. The appearance of nephrotic proteinuria in pregnant women
with previously diagnosed MN poses a significant challenge and requires. team decision
regarding the best timing of delivery, while still leaving an open question regarding the

implementation of immunosuppressive therapy.
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