L ReviewArtice ___________J)

Approach to Glomerular Disease in Pregnancy

Abstract

The presence of glomerular diseases in pregnancy presents challenges to both patients and
nephrologists. The preconception planning in patients with kidney disease involves comprehensive
stratification, treatment optimization, and comorbidity assessment, requiring nephrologists to
engage in well-informed decision-making processes alongside their patients. There is a necessity
for a multidisciplinary approach to meet their complex healthcare needs. Effective control of
blood pressure, proteinuria, and disease activity are pivotal in mitigating adverse pregnancy
events. This comprehensive review intends to equip nephrologists with the requisite knowledge
and understanding to navigate the intricate landscape of glomerular diseases in pregnancy. It
delves into the challenges associated with the diagnosis of glomerular diseases, the significance of
preconception counseling, and the nuances of antenatal and postnatal care. Additionally, the article
provides insights into the management and prognosis of glomerular diseases, shedding light on the
judicious use of immunosuppression as a therapeutic tool.
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Introduction

The convergence of glomerular diseases and
pregnancy presents a complex and intricate
subject matter that poses challenges for
both patients and nephrologists. From
the patient's standpoint, the pursuit of
motherhood embodies a profound societal
aspiration, marking a natural phase in the
trajectory of life. For the nephrologist,
this juncture signals the looming specter
of potentially poor outcomes, evoking
the cautionary words of an often-quoted
editorial: “Children of women with renal
disease used to be born dangerously or not
at all—not at all, if their doctors had their
way.”? It is imperative to recognize that the
coexistence of glomerular diseases and
pregnancy is not a prohibitive conundrum,
but rather a complex clinical scenario
demanding nuanced consideration. This
review serves as a resounding call to move
beyond dogmatic prohibition and toward a
informed, evidence-based approach to the
management of pregnancy in women with
glomerular diseases.

Physiological alterations in kidneys during
pregnancy

Women’s kidneys undergo significant
structural, functional, and hemodynamic
alterations during pregnancy.? An increase
in maternal cardiac output begins as early
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as week five of pregnancy, resulting in
decreased systemic vascular resistance,
increased heart rate, and decreased
systolic and diastolic blood pressure (BP).3
Glomerular filtration rate (GFR) increases
by 20% at four weeks gestation and by
45% at nine weeks.* Renal plasma flow
(RPF) increases after conception, ultimately
achieving rates that are 50-85% higher.?
The filtration fraction is slightly reduced
in early pregnancy because RPF exceeds
GFR. Between weeks 12 and the end of
pregnancy, the filtration fraction rises
because the RPF returns to prepregnancy
levels, but the GFR remains elevated.*
These aforementioned alterations
are attributed to the hormonal and
hemodynamic changes during pregnancy.
In a study investigating the impact of
glomerular disease during pregnancy
in rats with experimentally induced
glomerulonephritis  (GN), micropuncture
revealed elevated glomerular capillary
BP and a reduced glomerular capillary
ultrafiltration coefficient, Kf, proteinuria
and moderate  glomerular  changes.
Pregnancy during the midterm stage did
not worsen proteinuria or glomerular
morphology, and it did not further affect
BP or Kf, indicating the maternal kidney’s
ability to enhance RPF in the presence of
underlying glomerular diseases.®
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Figure 1 shows the comparison between kidney
physiological adaptations in pregnancy and the
pathophysiology of preeclampsia.
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Figure 1: Comparison between kidney physiological adaptations in
pregnancy and pathophysiology of preeclampsia. AT1R: Angiotensin
Il receptor type 1, VEGF: Vascular endothelial growth factor, PIGF:
Placental growth factor, Soluble fms-like Tyrosine Kinase-1, sEng:
Soluble endoglin, IGFBP: Insulin-like growth factor-binding protein,
TIMP2: Tissue inhibitor of metalloproteinases, KIM: Kidney injury
molecule, RcB2: Bradykinin B2 receptor, RAS: renin-angiotensin- system.

Epidemiology of glomerular disease in pregnancy

The exact data on the prevalence and type of glomerular
diseases in pregnancy is limited due to inconsistencies in
the reporting and the diversity of study groups and types
of studies. The most frequently reported glomerular
diseases diagnosed through kidney biopsies in pregnancy
or postpartum period is focal segmental glomerulosclerosis
(FSGS), followed by immunoglobulin A nephropathy
(IgAN), and lupus nephritis (LN).5” In a recently published
systematic review on pregnancy and glomerular disease,
IgAN was the most commonly reported GN.® The Australian
and New Zealand Dialysis and Transplantation Registry’s
analysis revealed that glomerular diseases accounted for
35-56% of end-stage kidney disease (ESKD) cases in women
who were started on dialysis before or after pregnancy and
those who had received a kidney transplant.®

Interpretation of tests to measure kidney structure

and function during pregnancy GFR estimation by
conventional equations

GFR estimating equations based on serum creatinine
are not reliable in the pregnant state. However, owing
to the difficulty of obtaining measured GFR using inulin
clearance, timed urinary collections, and risk of radiation
as well as fetal exposure in radionuclide imaging-based
GFR, GFR estimating equations are still commonly utilized

562

for the diagnosis of reduced GFR in pregnancy.’® All the
commonly used estimating equations based on serum
creatinine tend to underestimate GFR, and even the 2021
CKD EPI equation did not include pregnant women in the
validation cohort.?*1? Cystatin C-based equations are also
not reliable in the pregnant state.® Measuring a 24-hour
urinary creatinine clearance has been considered to be the
standard of care among the commonly used techniques,
even though timed urine collection is difficult in pregnancy
due to urinary stasis. Another pitfall is the lack of studies
with preconception/“baseline” serum creatinine. Serum
creatinine in pregnancy falls to around 86% or less of the
nonpregnant upper normal limit. Hence, an elevated serum
creatinine level exceeding 0.8 mg/dl in a pregnant woman
could suggest underlying kidney disease. Nonetheless, the
assessment should be based on the comprehensive clinical
context.

Proteinuria

Increased urinary protein excretion up to 150-200 mg/
day is common in normal pregnancies.’® Increased
ultrafiltration coefficients increases glomerular basement
permeability in late pregnancy, and a decreased creatinine
tubular reabsorption can explain isolated gestational
proteinuria.’®*?” The generally accepted cutoff to define
proteinuria during pregnancy is >300 mg/24 hours or
spot urine protein to creatinine ratio of 0.3 (dipstick
1+).%> Isolated proteinuria, especially in the moderately
elevated range (>300 mg/g creatinine) occurs in about
8-10% of normotensive pregnancies.’” In terms of practical
considerations, 24-hour urine collection is time-consuming
and prone to collection deficiencies. Recent studies have
revealed a positive correlation between urinary albumin-
to-creatinine ratio (UACR) and urinary protein-to-creatinine
ratio (UPCR), suggesting that these two biomarkers are
closely related and exhibit equivalent performance in
predicting adverse pregnancy outcomes.'>#% A prospective
cohort study, including over 11,000 women with low
risk for developing preeclampsia (excluded patients with
hypertension, diabetes, and a history of preeclampsia),
showed single episodes of isolated gestational proteinuria
of >1+ on the dipstick evaluation in 7.7% of the women.?°
Some studies suggest that isolated gestational proteinuria
is a milder form of preeclampsia.???

Detection of hematuria

Dipstick positive hematuria can be seen in 20% of
pregnant women, while microscopic hematuria is relatively
uncommon (2-4%).% Dipstick hematuria does not correlate
with any adverse maternal and fetal outcomes. Other
than glomerular causes, uterine distension, increased
vascularity, venous pressures, and nutcracker syndrome
might contribute to hematuria in pregnancy.?* The finding
of acanthocytes and casts in urine may act as a marker of
glomerular inflammation. Isolated microhematuria alone
does not indicate worsening glomerulonephritis in IgAN but
does so in LN as microhematuria is part of the definition of
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lupus flare and indicates active glomerular inflammation.?
Also, women with LN and secondary antiphospholipid
syndrome might be on anticoagulant therapy, which might
predispose them to further hematuria. For pregnant women
with ANCA-associated vasculitis (AAV) microhematuria,
especially as part of active urine sediments, portends the
risk of relapse of the disease.?®

Complement levels in pregnancy

The complement system is intricately involved with
maintaining normal placentation, and studies have
demonstrated that C3 and C4 increase, especially in
the second and third trimesters, while C5b-9 (terminal
component) remains largely unchanged.?” Therefore,
normal or only mildly reduced C3 and C4 levels might
mask a lupus flare, superimposed preeclampsia, or both in
the pregnant patient.®

Use of serologic markers in preexisting glomerular
diseases

In women with preexisting GN, serial follow-up of serologic
markers can facilitate monitoring of the underlying disease,
along with periodic BP, urinary findings, and kidney function
tests. The use of C-reactive protein and erythrocyte
sedimentation rate is not preferable during pregnancy,
as these can be elevated in uncomplicated pregnancies.?
In women with systemic lupus erythematosus (SLE), anti-
double-stranded deoxyribonucleic acid Antibodies (dsDNA
Ab) titers correlate with disease severity and flares
during pregnancy and higher titers are associated with
adverse fetal and maternal outcomes.?® Antineutrophilic
cytoplasmic antibody (ANCA) titers have limited value in
pregnant patients with AAV to predict the risk of relapse.?®
In the case of membranous nephropathy (MN), the data
is sparse regarding the use of anti-M-type phospholipase
A2 receptor (PLA2R) autoantibodies in the usual follow-up
of these pregnancies. No specific serologic markers can
reliably differentiate relapse of minimal change disease
(MCD) and FSGS from superimposed preeclampsia.

Differentiating disease flares and superimposed
preeclampsia

LN can flare up during pregnancy. Conventionally, the
presence of active urine sediments, acanthocyturia, and
cellular casts in association with hypocomplementemia can
reliably differentiate between pregnancy-associated flare
and preeclampsia; sometimes, the laboratory findings may
be inconclusive. Studies have elucidated the use of soluble
fms-like Tyrosine Kinase-1 (sFlt-1) and placental growth
factor (PIGF) ratio, which is elevated in preeclampsia, but
not so in other kidney diseases.?**? This test was approved
by the Food and Drugs Administration (FDA) of the United
States, based on the findings of the PRAECIS study in 2022.33

Table 1 presents these clinical and laboratory criteria that
might help in the monitoring of certain kidney diseases in
appropriate clinical context.

De novo glomerular diseases

De novo glomerular diseases are suspected when pregnant
women without a known history of glomerular diseases
present with proteinuria, hematuria or kidney dysfunction.
If proteinuria is detected before 20 weeks, likely, that
glomerular diseases were already present before the
pregnancy. After 20 weeks, the main differential diagnosis
is between isolated proteinuria, preeclampsia, and other
glomerular diseases. Preeclampsia can occur in 3-5%
of pregnancies, making it more prevalent than de novo
glomerular disease.3**

Dysmorphic red blood cells and pleomorphic casts in
the sediment of the urine are telltale signs of active GN.
Though the data regarding the incidence of de novo
glomerular diseases during pregnancy is limited, there
have been documented cases of de novo, MCD, FSGS, anti-
glomerular basement membrane (anti-GBM) disease, and
vasculitis.?®*¢ |nterestingly, there are few case reports
of de novo MN, revealing positive anti-PLA2R antibodies
(Ab).*+42 Even though PLA2R Abs can cross the placenta,
newborns are usually proteinuria-free. PLA2R Antibodies
also pass from mother to fetus through breast milk. The

Table 1: Differentiating features between flare of lupus nephritis and preeclampsia

Lupus nephritis

Preeclampsia

History Any time during pregnancy
Clinical examination
(skin, joints, hematologic)
Urine examination
and WBC casts favors LN
Biochemistry
uncommon in active LN
Complement levels
increasing anti dsDNA titres
Growth factor levels
in active LN

Presence of SLE activity in other organ systems
Presence of active urinary sediment and RBC
Elevated liver enzymes and hyperuricemia are
Hypocomplementemia (low C3, C4) with

sFIt1/PIGF ratio is low, with higher VEGF level

Onset after 20 weeks

Hematologic, hepatic, and cerebral manifestations
can occur with complicated preeclampsia

Urine sediment is generally inactive in
preeclampsia

Elevated liver enzymes and hyperuricemia occur
more commonly with preeclampsia

Complement levels are usually normal to high in
preeclampsia

sFIt1/PIGF ratio is elevated, low VEGF levels

SLE: Systemic lupus erythematosus, dsDNA: Anti-double-stranded deoxyribonucleic acid antibodies, VEGF: Vascular endothelial growth factor,
PIGF: Placental growth factor, sFlt1: Soluble fms-like tyrosine kinase-1, LN: Lupus nephritis, RBC: Red blood cells, WBC: White blood cells.
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levels of these Antibodies in the child decreased when
breastfeeding ceased.”* In cases of neonatal MN caused
by anti-neutral endopeptidase antibodies, mothers do not
develop glomerular diseases as they lack the target antigen.
While neonatal MN is typically transient due to the short
lifespan of maternal antibodies, severe cases can occur,
necessitating plasma exchange to reduce antibody titres.*?

Treatment leads to clinical improvement and normalization
of laboratory parameters.**** In most situations, the
diagnosis of MCD/FSGS is presumed without doing a kidney
biopsy based on the patient’s presentation of abrupt onset
of proteinuria, clinical symptoms, and responsiveness to
corticosteroids.

De novo primary glomerular diseases can rarely be
diagnosed during pregnancy [Table 2]. Figure 2 shows a
diagnosis of de novo proteinuria in pregnancy and a kidney
biopsy during pregnancy.

Kidney biopsy

Histopathologic examination of renal tissue is required
for accurate diagnosis and provides important prognostic
and therapeutic information to facilitate appropriate
management. Kidney biopsy in pregnant women should
only be considered when the diagnosis obtained from the
procedure is going to contribute to facilitating treatment
decisions. Common indications for renal biopsy in pregnancy
include unexplained renal dysfunction, rapidly progressive
renal failure, nephrotic syndrome, when noninvasive
methods of diagnosis have failed to elucidate the disease
etiology, differentiation between LN flare and preeclampsia
or for evaluation of renal allograft dysfunction.

In a case series of 11 pregnant women with SLE who
underwent a renal biopsy to evaluate a presumptive flare
of LN, proliferative LN was found in 91% of the biopsies.
Kidney biopsy guided management in all except one.

Table 2: Main characteristics of de novo glomerular diseases reported during pregnancy

Type of glomerular Cases Clinic Gestational age at Diagnostics
disease diagnostics
Preeclampsia 3-5% Hypertension Debut after 20 weeks New-onset hypertension
pregnancies Dyspnea and
Persistent headache New-onset end-organ damage,
Blurry vision including but not necessarily
proteinuria, after 20 weeks of
gestation
Biopsy: Glomerular endotheliosis
Rare: FSGS
MCD and Rare, case Edema Any Kidney biopsy
FSGS3637.4474 reports Nephrotic range proteinuria Assumed when abrupt onset,
Hypertension atypical selective nephrotic-range
proteinuria, prompt response to
steroids
Membranous Rare, case Edema 11-28 weeks of Kidney biopsy
glomerulonephritis reports Nephrotic syndrome gestation Anti-M-type phospholipase
41,42,43,88 A2 receptor (PLA2R) antibody
IgA nephropathy Rare, case Nephrotic syndrome 8-24 weeks of Kidney biopsy only
reports’s8’ Rapidly progressive gestation
glomerulonephritis
(nephrotic range proteinuria
+ microscopic hematuria/
sterile leukocyturia)
Lupus nephritis Rare, more Sub-nephrotic proteinuria, More frequent in Combination of:
frequent lupus microscopic hematuria, second and third Clinical criteria
flares>6364 sterile leukocyturia, AKI trimesters Immunologic criteria

ANCA associated

More frequent

Rapidly progressive

vasculitis?63841.45 than other glomerulonephritis
glomerular Sub-nephrotic proteinuria,
diseases microscopic hematuria, AKI
Extrarenal manifestations
GBM antibody Rare Proteinuria (low-range, sub-

disease®

nephrotic), hematuria (all
case reports)
AKI, anemia

Median 20 weeks of
gestation

12-28 weeks of
gestation

Kidney biopsy

Combination of:

Clinical features

Antibodies: C-, P-ANCA
Biopsies: renal and extrarenal

Anti-GBM antibodies
Kidney biopsy

AKI: Acute kidney injury, ANCA: Antineutrophilic cytoplasmic antibody, FSGS: Focal segmental glomerulosclerosis, MCD: Minimal change
disease, GBM: Glomerular basement membrane.
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Figure 2: (a) Diagnosis of de novo proteinuria in pregnancy; (b) Kidney
biopsy during pregnancy. HELLP: hemolysis, elevated liver enzymes,
and low platelet count., sFLT: Soluble fms-like tyrosine kinase-1, PIGF:
placenta growth factor, ANA: antinuclear antibody, DSDNA: Anti-
double-stranded deoxyribonucleic acid, PLA2R: phospholipase A2
receptor antibody, c-ANCA: Cytoplasmic antineutrophil cytoplasmic
antibodies, p-ANCA: Perinuclear anti-neutrophil cytoplasmic
antibodies, AKI: Acute kidney injury.

No maternal and fetal complications related to biopsy
were reported.® In general, pregnancy is regarded as a
relative contraindication for a kidney biopsy because of
the underlying risk of complications, such as bleeding,
infection, or preterm labor and deliveries. Renal biopsy is
typically not possible during the later stages of pregnancy,
as alternate positioning (i.e., lateral decubitus or seated)
may cause the procedure to become more technically
difficult. In a series of 15 pregnant women who underwent
kidney biopsies before 30 weeks, only one (6.7%) had
post-biopsy gross hematuria.®® Out of 243 pregnancy
biopsies evaluated in a systematic review, only four had
significant bleeding complications at 23-26 weeks. Major
complications were identified in 7% of women during
pregnancy and 1% after birth. In 66% of cases, performing
a kidney biopsy for the diagnosis of glomerulonephritis
or preeclampsia resulted in treatment alteration.*’” The
major complications occurred at a median of 25 weeks
of gestation (range 23-26 weeks). Therefore, the benefits
of kidney biopsy for clinical diagnosis and management
during pregnancy must be carefully weighed against the
potential risks. Typically, a kidney biopsy is performed
during the gestational period of up to 25 weeks. It is
important to consider whether renal biopsy might alter the
management of a patient in the later stages of pregnancy.
It is suggested to wait for six weeks after childbirth to
reduce the likelihood of complications and the resolution
of preeclampsia changes. When contemplating the

possibility of a renal biopsy in a pregnant patient, two
critical questions come to the fore: (i) Is it prudent to
proceed with a renal biopsy, considering the patient’s
specific clinical condition, gestational stage, and the risk-
benefit ratio for a definitive diagnosis? (ii) Could the
insights gleaned from the renal biopsy influence the course
of action for both the mother and the pregnancy?

Pregnancy planning in women with glomerular diseases

Important antenatal care for women with glomerular
diseases should be established before pregnancy. Once
the expectations have been identified, planning should
address fertility and future pregnancy timing. Key factors
to be taken into account in prepregnancy counseling are
outlined in Box 1. Avoidance of alkylating drugs such
as cyclophosphamide (CYC) is ideal if the patient desires
pregnancy. However, CYC may be used if there is a concern
about renal function loss. New evidence indicates that
low-dose protocols are associated with decreased rates of
amenorrhea and ovarian failure.***° Appropriate workup
should be done to evaluate the disease: creatinine,
proteinuria, and baseline-specific Antibodies level (anti-
dsDNA, anti-Ro, anti-La, anti-PLA2R, ANCA). Kidney
Disease Improving Global Outcomes (KDIGO) guidelines
recommend that patients with active LN should also wait
for a minimum of six months after LN is inactive before
considering pregnancy.>* KDIGO does not provide specific
recommendations for other types of glomerular diseases.
Fakhouri et al. defined pregnancy risk according to the
time since immunosuppression was stopped. Patients
with low-added pregnancy risk are in remission for more
than 12-18 months, while medium-added risk is when the

Box 1: Key factors to be taken into account during
prepregnancy counseling

Objectives:

Planning

Risk stratification

Kidney disease treatment optimization

Comorbidity evaluation
Multidisciplinary team: to meet complex needs.
Optimal time for pregnancy is determined by:

Glomerular disease activity
Proteinuria serum creatinine avoid pregnancy if active disease or
undergoing treatment with teratogenic drugs.
BP should be optimized before conception.
Contraception is indicated until pregnancy is safe.
Immunosuppressants considerations.*®*°
Stop CYC and MMF before conception (three months before
for CYC and six weeks before for MMF) and replace them with
nonteratogenic options while assuring that glomerular diseases
remains stable.
While transitioning to safer options, use two contraceptive
methods (usually one barrier and one hormonal).
CYC: Cyclophosphamide, MMF: Mycophenolate mofetil, BP: Blood
pressure.
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patient is in remission for less than 12-18 months. The
high added risk is attributed to active glomerular diseases,
deteriorating kidney function, and remission for less than
six months, cases when pregnancy is advised against.>

Regarding blood pressure control, both KDIGO and
the European Society of Cardiology and International
Hypertension guideline recommend a target preconception
BP of 140/90 mmHg (ESC/ISH-class IA).5*% Renin-
angiotensin-aldosterone  blockers (RAASBs), although
shown to have teratogenic effects in the second and third
pregnancy, were shown in an observational prospective
cohort study, including in over 700 RAASBs, exposed
pregnancies not to have teratogenic effects during the
first pregnancy trimester.>* Nonetheless, compared to
control, two recent meta-analyses revealed a higher risk of
congenital malformations, cardiovascular malformations,
and stillbirths for patients under RAAS blockade.***® KDIGO
suggests BP values should be optimized before conception
with alternative antihypertensive medication.*!

Recently, sodium-glucose cotransporter-2 inhibitors (SGLT-
2i) have been shown to be nephroprotective but do not
have any specific preconception recommendations.”? A
systematic review conducted by Muller et al. revealed
that animal studies have shown that SGLT2 inhibitors are
generally safe in the first trimester of pregnancy. However,
when exposed during postnatal day 21-90 in juvenile rats,
which corresponds to the late second and third trimester
of human renal development, dilatation of the renal
pelvis and tubules was observed. Human data utilising a
pharmaceutical database that documented inadvertent
pregnancies occurring with the usage of SGLT2 inhibitors
indicated a higher occurrence of miscarriages and congenital
abnormalities. SGLT2 inhibitors are excreted in breast milk
and had an impact on the growth of newborn animals in
research experiments. However, there is no published data
on humans.®’

Antenatal care

The antenatal care plan for women with known
glomerulonephritis should be developed well before
pregnancy. In particular, control of BP, proteinuria, and

- Optim
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Figure 3: Risk predictors and approaches to optimizing maternal
health before a pregnancy with known glomerular disease patients.
CKD: Chronic kidney disease, GN: Glomerulonephritis.

Multidisciplinary
Expert Input
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disease activity are critical factors in mitigating pregnancy
adverse events. Risk predictors and approaches to
optimizing maternal health before a pregnancy with known
glomerulonephritides are shown in Figure 3. Figure 4 shows
a best practice framework for antenatal care in women with
glomerulonephritis in pregnancy. This antenatal care plan
should be individualized for each patient and each healthcare
setting. The nature and frequency of monitoring and review
will depend onglomerulonephritis type, activity, CKD stage,
comorbidities, and psychosocial context. The plan should
be revised based on maternal and fetal progress. The focus
should be on heightened vigilance for glomerulonephritis
flares or relapses, treatable maternal comorbidities, fetal
conditions, and the emergence of preeclampsia.

Low-dose aspirin (100-150mg) should be commenced
ideally before 12—-14 weeks gestation in all women with
excess preeclampsia risk, which includes all women with
glomerular diseases.’®*® Aspirin should be continued
for 35 weeks. The World Health Organization (WHO)
has recommended daily calcium supplementation for
pregnant women to reduce the incidence of preeclampsia
in populations with poor dietary calcium consumption.®®
Antihypertensive medication management in pregnancy is
beyond the scope of this review and is documented in other
guidelines.'®% Adequate BP control to a target of <140/90
in women with chronic hypertension has been shown
to minimize severe hypertension episodes without fetal
harm.5%6! Venous thromboembolism is increased women
with antiphospholipid antibodies and nephrotic syndrome.
In this setting, anticoagulation with low molecular
weight heparin should be considered,*® particularly if
nephrotic syndrome is severe with hypoalbuminemia (<2
g/dL). Diuretic therapy might be necessary for women
with severe nephrotic syndrome and edema. Caution
should be exercised to avoid excessive diuresis, as it can
adversely affect BP, placental perfusion, and amniotic
fluid levels. Nutritional assessment is important to ensure
adequate protein and micronutrient intake and correct any
hematinic, vitamin, or other nutritional deficiencies.

* Immunosuppression

+ Aspirin

* Hydroxychloroguine in SLE
* Blood pressure control

« Multidisciplinary Team

TAILORED
Pregnancy
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Figure 4: A best practice framework for antenatal care in women
with glomerular disease in pregnancy. GN: Glomerulonephritis, SLE:
Systemic lupus erythematosus, UTI: Urinary tract infection.
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clinical, psychosocial and
health care context
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Special considerations in lupus nephritis

Pregnancy in women with LN is fraught with difficulty due
to the high morbidity and mortality rates associated with
it; the estimated risk of maternal mortality is around 20
times higher than in healthy women.®? Meta-analysis has
shown that active LN in early pregnancy increases the risk
of fetal loss, preeclampsia, preterm delivery, and small for
gestational age babies. About a quarter of pregnancies
experience a maternal flare and 16% experience a renal
flare.®®* A multicentric prospective cohort analysis of 61
women with LN revealed that each increase in proteinuria
by 1 g/d throughout the trimesters increased the odds of
preterm delivery by 15%. Even if the disease is quiescent,
being lupus anticoagulant-positive, being a non-White or
Hispanic person, and using hypertensive medication can
result in poor pregnancy outcomes.® Low levels of C3 and
C4, without systemic manifestations, have been linked to
an increased risk. Women who have Anti-Ro/Anti-Sjogren’s
syndrome-related antigen A (SSA) antibodies should be
made aware of the potential risk of fetal heart block.
Furthermore, neonatal lupus erythematosus is more likely
to occur in women with high-titer anti-La levels.®

Hydroxychloroquine is an important component in
mitigating risk in pregnant women with SLE and reducing
the risk of congenital heart block and neonatal lupus® as
well as reducing preeclampsia risk.5”.%

Management

Pregnancy considerations for immunosuppressive
medications

With the advent of effective therapies for GN, a sizeable
number of women conceive and carry on pregnancies
while on immunosuppressive medications, which have
varied effects on feto-maternal outcomes. Table 3 shows
the use of immunosuppressive medications, including
pregnancy categories, transplacental passage, and
associated maternal and fetal complications.5*7"3

Management strategies in some commonly encountered
kidney diseases in pregnancy

Primary nephrotic states

If the pregnant patient with biopsy-proven glomerular
diseases relapses with nephrotic proteinuria in the third
trimester or close to term, the patient can be managed
conservatively with moderate salt restriction, anti-edema
measures, and antihypertensives, as deemed necessary. In
newly diagnosed cases as well as relapses in the first and
second trimesters, pulse of intravenous methylprednisolone
followed by doses of 1 mg/kg/day prednisolone have been
successfully used in cases of MCD and FSGS. Calcineurin
inhibitors, tacrolimus, and cyclosporine have been used
in steroid-resistant cases as well as in MN.*® Rituximab
is generally avoided for at least a year before planned
pregnancy due to its unclear teratogenic potential.”
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LN flares

It is advisable to continue hydroxychloroquine throughout
pregnancy. Tacrolimus or cyclosporine-based immunosup-
pression regimens can be continued in pregnancy with
quiescent LN.”> Azathioprine is usually substituted in place
of mycophenolate mofetil (MMF) during planned concep-
tions.®® If the flare is refractory to steroids, CYC has been
used in exceptional circumstances in the second and third
trimesters, though it is contraindicated in pregnancy.”®
There are several case reports demonstrating the use of
intravenous immunoglobulins, etanercept, and infliximab,
safely during pregnancies with SLE with extrarenal manifes-
tations.””’® Voclosporine, approved recently for proliferative
LN, carries a manufacturer’s warning, contraindicating its
use in pregnancy.”

ANCA-associated vasculitis (AAV)

AAV is a uncommon among women in the reproductive age
group. Steroids alone may not suffice in cases with organ-
and life-threatening disease. Reports suggest the use of
rituximab in early pregnancy (first and second trimesters)
and CYC in later pregnancy (second and third trimesters),
and the use of plasma exchange has also been described.?®

IgAN

Most studies have focused on the management of hyper-
tension and renal insufficiency.®® Overall, immunosuppres-
sive agents are not recommended in pregnancies with IgAN
except for the use of steroids in managing proteinuria and
rapidly deteriorating renal function.?

Atypical hemolytic uremic syndrome (HUS)

Specific management strategies for pregnancy-associated
and primary thrombotic microangiopathies in pregnancy
are beyond the purview of this review. Broadly, in settings
where eculizumab is available, atypical HUS is managed
with eculizumab on a tapering regimen, ideally over the
lifetime of the patient. In women already on maintenance
eculizumab for atypical HUS, these biologic agents resulted
in successful pregnancies with a low risk of relapse during
pregnancy.®! A recent systematic review showed the safety
profile of plasma exchange to be comparable among
pregnant and nonpregnant patients.®?

Delivery and postpartum care

The optimal timing of delivery may be challenging to
determine, and there is likely a clinical bias toward early
delivery that drives the high rates of preterm birth <37
weeks in women with glomerulonephritis. Once fetal viability
is reached, there should be regular discussions about the
optimal timing of delivery to balance the gains to the infant
from extra gestational age against the risk of materno-
fetal deterioration if gestation is prolonged. In this setting,
renal parameters, BP, and serological markers will inform
maternal health status. Ultrasound assessment of fetal
growth, amniotic fluid volume, and Doppler assessments
plus cardiotocography will determine fetal well-being.
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Postpartum management is important for women with
glomerulonephritis. Women must be monitored carefully
for postpartum hypertension, disease flare, or deterioration
in kidney function. In proteinuric women, reinstating RAAS
blockade is important. ACE | is preferable, with most
published data supporting the use of enalapril; among
ARB, losartan is considered safe due to extensive first-pass
metabolism.®® Breastfeeding is rarely contraindicated in
most women. Since the greatest drug exposures occur in
utero, all antenatal drug regimens can be safely continued
in the post-partum state. Tacrolimus levels are similar in
breastfed and bottle-fed babies.?*

pregnancy, it is not possible to entirely rule
out potential dangers for both the mother

in exceptional circumstances is relatively
and fetus

safer in first trimester than others
Used in the management of pregnancy-

Evidence for use in pregnant state

Case reports in LN, membranous
glomerulonephritis.”* AAV exist of
rituximab use during and shortly prior

to pregnancy with successful outcomes.
Rituximab should be discontinued at least
6—12 months before conception, but use
associated HUS. Due to the limited
availability of evidence on eculizumab in

Outcomes

In women with underlying glomerular diseases, both the
effect of pregnancy on glomerular diseases and glomerular
diseases on pregnancy may be deleterious. There are
implications for fetal well-being too. There is robust data
on LN and IgAN; however, the data for other glomerular
diseases are limited. Further, data on long-term follow-up
after pregnancy are sparse.®

In a study reporting pregnancy outcomes in 48 patients
with glomerular diseases, 33% were complicated by
preeclampsia, 39% showed a doubling of urinary protein,
and 27% exhibited a >50% increase in serum creatinine. In
addition, 13% of pregnancies resulted in perinatal death,
and 48% of babies were born prematurely. Outcome
differences across glomerular disease subtypes were not
different, although the decline in kidney function appeared
most frequently in FSGS.2® A study of 413 women of
childbearing age with IgAN who were monitored for at
one year showed that 25% experienced an increase in
proteinuria during pregnancy, with 17% reaching the
nephrotic range.®” After delivery, 6% did not return to
baseline proteinuria levels. Additionally, 29% developed
hypertension and 13% remained hypertensive after
childbirth. After adjusting for age, eGFR, mean arterial
pressure, proteinuria, and renal histopathology, a faster
decline in eGFR (-7.44 vs. -3.90 mL/min/1.73 m? per year;
P = 0.007) and a higher risk of kidney progression events
(HR, 5.14; 95% Cl, 1.16-22.74) were observed in those
with CKD stages 3-4 who became pregnant compared to
those who did not. Pregnancy also increased the risk of
CKD progression, with an 1.3- to 5-fold increased risk of
kidney failure. A retrospective study of 27 pregnancies
in MN showed increased risk of adverse maternal-fetal
events, including fetal loss (11%), preterm delivery (26%),
and severe preeclampsia (15%). Notably, all patients
maintained normal kidney function. Heavy proteinuria,
hypoalbuminemia, anti-PLA2R positivity, and lack of
remission were associated with worse outcomes.®

nonspecific malformation syndromes

Neonatal B cell depletion and
(causation unclear)

Fetal complications

None

Maternal complications
peripheral B-cell depletion
up to six months

Infusion reactions,
Safe with respect to
maternal outcomes

can cross transplacental
barrier easily via Fc

Transplacental passage
As it is chimeric I1gG1, it
receptors

placenta less well than
other monoclonal
transfers poorly across

placenta
AAV: Antineutrophil cytoplasmic antibody-associated vasculitides, LN: Lupus vasculitis, SLE: Systemic lupus erythematosus, GN: Glomerulonephritis, HUS: Hemolytic uremic syndrome

It is likely to cross
antibodies as 1gG2
(which is present in
the drug’s Fc portion)

Category
C
C

Recent data from the Cure Glomerulonephropathy
study (CureGN), show that complicated pregnancy was
associated with greater eGFR decline in the years following
glomerulonephritis diagnosis. The analysis also suggested

Immunosuppressive

Table 3: Continued
medication

Rituximab
Eculizumab®!
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S During Pregnancy
+ Individualize ANC plan
p p roa ch to « Decide on nature and frequency of monitoring and review will
depend on GN type, activity, CKD stage, comorbidities, and
psychosocial context.
lomerular o Hithiimt b
+ Management of complications such as APS, if there
* * * Specific Ab tests
iseases during S R e e
=
reg nan cy v Hb HTN Rx, Low dose Aspirin,
Diuretic therapy may be required
Y el 1 W, Cyclophosphamide:  gan
Aty , Cyclophosphamide: o 1
Before Pregnancy e : Azathioprine roa \ {
Categories i
1 Steroids, CNI,HCQ, Rituximab G
Risk stratification A R

Treatment optimization
Comorbidity evaluation

@5 * Multidisciplinary team

* Shared informed decision

E;)%

Establish the proper time for
pregnancy by assessing GD
activity, proteinuria, and
hypertension

enal Biopsy  alaiaiaid

| - Unexplained renal dysfunction, RPRF,
1 - NS, when non-invasive methods of

| - diagnosis fail to elucidate aetiology. i
1+ Todifferentiate between LN flare and pre-eclampsia |
1;_Evaluation of raftdysfunction n cases of KT '

After Pregnancy

Maternal and fetal complications during pregnancy

Once fetal viabilty is reached, discuss
about the optimal timing of delivery to
balance the gains to the infant from
extra gestational age against the risk of
materno-fetal deterioration if gestation
is prolonged

@ &

APS
management
if there

Disease flare/Progression
Pre-eclampsia,
thromboembolic
events and death

Until the pregnancy is safe,
contraception s indicated

Discontinue teratogenic drugs and
switch to safer drugs

Lupus Nephritis (LN)

Look for clinical signs and serological evidence of lupus
activity | Plan pregnancy only if quiescent disease for
atleast 6 months.

Figure 5: Key points in managing pregnancy in glomerular disease
patients.

Abortions, Pre-term
delivery, SGA, IUGR, Fetal
demise,
Neonatal Lupus

Monitor blood
pressure, disease
activity and renal

function
deterioration

Breastfeeding
is almost never
contraindicated

Neonatal heart block
may need pacemaker

that among those with a pregnancy history, those with MN
were the least likely to report a complicated pregnancy
(22/134, 16%) and those with FSGS reported the most
complications.® Figure 5 shows approach to glomerular
diseases during pregnancy.

The review provides a comprehensive analysis of the
management strategies utilized for glomerular diseases
during pregnancy, with a specific focus on various
therapeutic options. Special attention is given to
postpartum care, highlighting the importance of diligently
monitoring hypertension and disease exacerbations.
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