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Agenda

• Introduction to pregnancy and glomerular disease(GD)
• Epidemiology
• Diagnosis and monitoring of GD
• Pregnancy conselling and approach to GD and pregnancy
• Specific GN in pregnancy: MCD/FSGS, MN, MPGN, LN, Vasculitis
• Diagramatic conclusion
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Introduction 

Ø High risk pregnancies:

Minor kidney 
involvement 

before, or during, 
pregnancy

Kidney 
donation 

GD 
even in 

remission 

Previous 
episodes of 

AKI
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Introduction 

• GDs: 
• Appear, be initially diagnosed 
• Flare during pregnancy 

Subsequent 
therapy is 

often limited 
by the actual 

risk or concern 
for fetal 
toxicity. 
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EPIDEMIOLOGY: 
WHAT ARE WE TALKING ABOUT? 

•3%-6% of women of child-bearing age have CKD
•Up to 3% of women with CKD are of child-bearing 
age 
•Up to 3.3% of pregnant women have laboratory 
evidence of CKD. 
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582 female
(women who, 
after their last 
pregnancy, had 

had a 
representative 

kidney biopsy in 
1988– 2005)

76 developed 
ESRD:

3.9 ± 3.4 
years after 
diagnosis

Women with clinically 
diagnosed preeclampsia 
in their first pregnancy 

had a relative risk of ESRD 
of 1.2, and women with 

preterm birth had a 
relative risk of 2.1 

In women with 
kidney disease 
diagnosed at 

kidney biopsy, 
previous 

preeclampsia does 
not seem to be a 

risk marker for 
progression to 

ESRD.

Results 

Conclusion 
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In Conclusion 

•Those who had a history of preterm birth or 
preeclampsia had higher rates of FSGS, 
crescentic glomerulonephritis, or ANCA 
vasculitis
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TOOLS FOR THE DIAGNOSIS AND 
MONITORING OF GDs IN PREGNANCY

Hemodynamic adaptations 
during gestation 

Kidney 
vascular 

resistance 

Kidney 
blood flow 

eGFR:
38%–56%
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Kidney function estimation

• Urinary creatinine clearance as the gold standard. 
• Abnormal serum creatinine concentration:
• Serum Cr>85% (0.86mg/dL)
• Serum Cr 80% (0.81mg/dL)
• Serum Cr 86% (0.87 mg/dL) 
• of the nonpregnant upper limit of normal

First trimester

Second trimester

Third trimester
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TOOLS FOR THE DIAGNOSIS AND 
MONITORING OF GDs IN PREGNANCY

• Staging of CKD in pregnant patients with a GD: based on pre-
pregnancy values
• The absence of an early decrease in Cr during pregnancy compared 

with pre-pregnancy concentrations: a poor prognostic marker of renal 
function outcome.
• Glomerular hyperfiltration: not been associated consistently with 

better pregnancy-related outcomes, at least during the early stages 
of CKD.
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Assessing proteinuria in pregnancy

• No consensus regarding the best method 
• Spot UPCR:  is preferred to timed urine collections because 

of the possibility of underestimation, variability, and 
inconvenience with the latter.
• UPCR: screening for hypertensive disorders of pregnancy
• New onset of proteinuria (UPCR >30 mg/gr) is one 

discriminating parameter between preeclampsia and 
gestational hypertension. 
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RISK EVALUATION FOR PREGNANCY, THE WOMAN, AND 
THE FETUS IN PATIENTS WITH A KNOWN GD

Kidney 
function 

impairment

Hypertension

Proteinuria

Three major 
determinants 

of 
pregnancy-

related 
outcomes

Their effects 
are most 
likely also 

modulated by 
the type of 

kidney 
disease. 
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RISK EVALUATION FOR PREGNANCY, THE WOMAN, AND 
THE FETUS IN PATIENTS WITH A KNOWN GD

• As for maternofetal outcomes excluding kidney function, GDs 
generally seem to be associated with a higher risk of adverse 
pregnancy events compared with patients with other types of kidney 
diseases 
• This increased risk even applies to women with a GD and CKD stage 

1, mild proteinuria (<1 g/ 24 h), or normal blood pressure (i.e., a GD 
in complete clinical remission). 
• Pregnancy outcomes in these patients are similar to those of women 

with kidney transplantation. 
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RISK EVALUATION FOR PREGNANCY, THE WOMAN, AND 
THE FETUS IN PATIENTS WITH A KNOWN GD

•With respect to kidney function, women with a GD and 
normal kidney function before pregnancy do not have a 
clearly increased risk of kidney function impairment during 
or after pregnancy, even in the long-term, compared with 
nonpregnant women with a GD. 
• This finding has been documented particularly in women 

with IgAN and LN. 
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How should 
women with 
GD and CKD 

starting a 
pregnancy 

be 
monitored?
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How to distinguish GD worsening from 
preeclampsia? 

• Linking preeclampsia to an angiogenic-antiangiogenic imbalance.
• The measurement of the soluble fms-like tyrosine kinase 1/placental 

growth factor ratio is increasingly being recommended 
• Within the normal range: pure worsening of preexistent CKD.
• Increased in the case of preeclampsia 
• Preeclampsia superimposed on CKD: intermediate, but nonspecific 
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How to distinguish GD worsening from 
preeclampsia? 

•Severely impaired uteroplacental Doppler flows: 
indicate placental involvement, commonly 
associated with intrauterine growth restriction
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How to distinguish GD worsening from 
preeclampsia? 

• The simplest and perhaps most simplistic way to make a 
differential diagnosis between preeclampsia and GD after 
delivery is based on the persistence of proteinuria and 
hypertension beyond 3 months postpartum. 
• The absence of proteinuria, however, does not fully rule it 

out. 
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DIAGNOSTIC ISSUES IN PATIENTS WITH DE NOVO 
GD, WITH PARTICULAR EMPHASIS ON KIDNEY 

BIOPSY

Proteinuria 
and/or hematuria 

with preserved 
kidney function 

Diagnosis of 
nephrotic 
syndrome 

Subacute or acute 
kidney injury with 

proteinuria or 
nephrotic 
syndrome. 

Suggestive 
of GD 
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Management 
of patients 
with renal 

abnormalities 
suggestive of 
a glomerular 

disease 
discovered 

during 
pregnancy 
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Definition of nephrotic syndrome in 
pregnancy 

• Not clear 
• Hyperhydration             gradually      in Alb

• Serum Alb < the lower limit of Nl for gestational age 
• Proteinuria >3 g/d

• Severe nephrotic syndrome: serum Alb <50% of the lower 
limit of normal. 

Suggestive 
of nephrotic 

syndrome
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Limits of normal of serum albumin
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When should a kidney biopsy be performed 
in pregnancy? 
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Prepregnancy
counseling & 

assessment of 
a woman with 
a glomerular 

disease 
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Pregnancy in a patient with a history of MCD or of FSGS 

• Relapse of MCD during pregnancy: reported 
• Higher risk of relapse: In corticosteroid-dependent MCD
• Control of relapses: corticosteroids, and pregnancy outcomes 

are generally favorable.
• • oral steroids (0.5–1 mg/kg/day)Bolus methylprednisolone, 

0.5–1 g intravenously, 3 
administrations 

• Intermediate daily (or alternate days)
• In: overweight, preexisting or GDM, or 

HTN.

Bolus methylprednisolone, 
0.5–1 g intravenously, 3 
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Other therapies for MCD

• Calcineurin inhibitors are an alternative: frequent blood 
monitoring, screening for GDM. 
• In more recent reports of selected cases of MCD with high 

recurrence rates,pregnancy outcome was favorable with 
maintenance rituximab therapy. 
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Therapies for FSGS

• Risks of adverse pregnancy outcomes: moderate in the 
presence of mild proteinuria
• In corticosteroid- resistant FSGS with persistent heavy 

proteinuria/nephrotic syndrome and/or CKD: higher risk for 
maternal and fetal complications
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MCD or FSGS diagnosed in pregnancy 

• It is rare event 

• FSGS diagnosed in pregnancy may respond well to 
treatment, even in the presence of severe, collapsing lesions
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Pregnancy in women with a history of MN 

27 pregnancies

11% fetal loss

26% preterm 
delivery

15% severe 
preeclampsy

Risk factors for adverse maternal-fetal 
outcomes:

Ø Heavy proteinuria, especially before the 
20th week of gestation

Ø Severe hypoalbuminemia
Ø Presence of anti- PLA2R antibodies
Ø Absence of remission during pregnancy 
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Immunosuppresive therapy in MN

• If the patient is proteinuric
• Immunologically active disease (presence of high-titer anti-

PLA2R antibodies)

• If an anti-CD20 antibody is used, the manufacturer’s 
recommendation is that conception should be avoided for 6 
to 12 months after the last infusion, although the data 
reporting fetal toxicity are weak and sparse 
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Immunosuppresive therapy in MN

• Unplanned pregnancy in the setting of nephrotic syndrome: 
extensive information, the patient still wishes to continue 
her pregnancy, strict monitoring:

Repeated assessment of anti- PLA2R antibodies 
• CNIs: first-line therapy 
• Cyclophosphamide and anti-CD20 antibodies: 
• Delayed clinical response observed outside pregnancy
• Rescue treatment in patients who do not respond to CNIs. 
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MN diagnosed during pregnancy 
• Few cases of de novo PLA2R-associated MN diagnosed 

during pregnancy have been published, and diagnosis is 
usually based on the positivity of autoantibodies. 
• Transplacental transfer of PLA2R antibodies: has been 

reported & much lower in cord blood
• The newborns: free of proteinuria at birth and at later visits
• The transfer of PLA2R antibodies into breast milk has also 

been reported
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Primary Ig-associated MPGN and C3 
glomerulopathy in pregnancy

• Increased proteinuria
• Declining kidney function
• Nephrotic syndrome

• A kidney biopsy: to assess the respective: chronic/fibrotic lesions and 
acute/inflammatory.
• In patients with crescentic, rapidly progressing C3G and Ig-MPGN, 

eculizumab is an option. 

-Oral corticosteroids
-Methylprednisolone 

pulses
-Azathioprine

-CNIs

9/12/1401 GD in pregnancy 33



IgA nephropathy
• Pregnancy did not accelerate kidney disease deterioration in women 

with IgAN in stages of chronic kidney disease 1–3. 
• Patients with IgAN had a relatively low risk of adverse pregnancy 

events compared with those with lupus nephritis or diabetic 
nephropathy
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IgA nephropathy

• IgAN may rarely be associated with “flares” during 
pregnancy, including episodes of visible hematuria, requiring 
a careful workup for other causes of hematuria. 

• IgAN diagnosed during pregnancy 

• Presentation As: 
• Severe proteinuria during pregnancy
• Rapidly progressive glomerulonephritis due to IgAN
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Lupus nephritis 

• Presence and severity of CKD or of antiphospholipid 
syndrome but also because pregnancy may trigger a lupus 
flare
• LN diagnosed before pregnancy 
• The higher risk of flares:  women with active lupus and the 

duration of remission before pregnancy.
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2751 pregnants with LN

26% Lupus 
flare

16% HTN

16% 
nephritis

8% 
preeclampsia

0.8% 
eclampsia

16% spontaneous 
abortion 

3.6% stillbirth

2.5% neonatal 
death

13% IUGR

-Successful pregnancy rate: 77%
-The preterm birth rate: 39%

Results 
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• Main determinants for fetal and maternal complications:
• Maternal age
• Prepregnancy hypertension
• BMI>25 kg/m2

• Lupus immunological activity

• Reduced risk of renal flare during pregnancy:  remission time 
> 12 months

9/12/1401 GD in pregnancy 38



Immunosuppresive therapy in LN 

• The benefit over risk ratio of hydroxychloroquine use: OK
• Steroids, azathioprine, and CNIs: may be used
• Rituximab may be considered in the absence of more 

appropriate alternatives in severe and resistant cases.
• Belimumab, voclosporin, and anifrolumab are not 

recommended during pregnancy because of lack of 
experience. 
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Other therapies in LN 

• Low-dose aspirin: strongly recommended in all patients+ LN. 
• Antiphospholipid syndrome, aspirin + heparin
• In the presence of anti-Ro/SSA antibodies, systematic fetal 

heart rhythm monitoring: advised for early detection of fetal 
atrioventricular block (detected in 1%–2% of anti-Ro/SSA 
pregnancies).
• Routine screening: has recently been challenged: may be 

reserved for patients + a history of congenital heart block.
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LN diagnosed during pregnancy 
• Proliferative LN in pregnancy with declining renal function 

requires urgent therapy and the discussion of therapeutic 
termination of pregnancy in case of organ-threatening 
disease. 
• The aim of treatment is, at least, to attempt to contain LN so 

as to allow pregnancy continuation and fetal growth for as 
long as possible 
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Vasculitis in pregnancy 
• Vasculitis diagnosed before pregnancy. 
• Clinical spectrum: mild flares in most cases (crusting rhinitis, 

skin lesions, and arthritis) to severe complications mostly 
documented in case reports (alveolar haemorrhage, 
crescentic glomerulonephritis, or thrombotic 
microangiopathy) 
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Vasculitis in pregnancy 

• In remission for >6 months at conception: favorable 
outcomes. 
• In all planned pregnancies, women were switched to 

azathioprine in combination with prednisolone or additional 
cyclosporine. 
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Vasculitis diagnosed during pregnancy

•Most of which occurred in the second trimester 
• Conclusion: De novo AAV in pregnancy can result in 

uncomplicated pregnancies; however, serious maternal risks 
exist. 

27
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Vasculitis diagnosed during pregnancy

137 pts
110 pregnancies

69 before 
pregnancy

32 during 
pregnancy

9 after 
pregnancy

28 preterm 
pregnancies

15 abortions 3 stillbirths 

The authors do not report significant differences between 
those who were diagnosed before and during pregnancy 
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Management during 
pregnancy of patients 

with a known relapsing 
or de novo glomerular 

disease 9/12/1401 GD in pregnancy 46




