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Nephrology Changes during Pregnancy







AKI During Pregnancy



 



AKI stage Serum Creatinine criteria Urine output criteria

1 SCr increase ≥ 26 µmol/L 

within 48hrs

or

SCr increase ≥ 1.5-2 X 

reference SCr within 1 

week 

< 0.5 mL/kg/hr for 6 

consecutive hrs

2 SCr increase ≥ 2-3 X 

reference SCr within 1 

week

< 0.5 mL/kg/hr for 12 hr

3 SCr increase ≥ 3 X reference 

SCr within 1 week

or

SCr increase ≥ 354 µmol/L 

or

initiated on RRT (irrespective 

of stage at time of 

initiation)

< 0.3 mL/kg/hr for 24 hr

or

anuria for 12 hr

AKI – KDIGO staging

Rule of Thumb: At least 50% increase in Creat that 

occurs within a 7 day period 

Baseline serum creatinine within (or presumed to be within) 7 days







Pegnancy in CKD patients











Management strategy for CKD in pregnancy.











State of the Art

❖ Renal function may decline as a result of pregnancy

among patients with renal disease. Increased risk for

this decline is conferred by an elevated plasma

creatinine concentration (above 1.5 mg/dL or 132

micromol/L) and hypertension.

❖ Renal biopsy can be performed safely in women with

well-controlled blood pressure and normal coagulation

indices who are at or before 32 weeks gestation.

Biopsy after week 32 is not recommended.



State of the Art

❖ Renal impairment is associated with both increased

risk for adverse maternal outcomes, including

gestational hypertension, preeclampsia, eclampsia,

and death, and also adverse fetal outcomes,

including preterm birth, intrauterine growth

restriction, small for gestational age, and still birth.



State of the Art

The reported frequency of conception among women of 

childbearing age on dialysis ranges from 0.3 to 1.5 percent per 

year. Aggressive management of the uremic state has 

increased the number of live births. Supportive measures 

include the following:

•Intensive dialysis targeting a blood urea nitrogen (BUN) 

under 50 mg/dL (17 mmol/L) or even under 45 mg/dL (16 

mmol/L).

•Target hemoglobin of 10 to 11 g/dL.



State of the Art

❖ Attention to nutrition and proper weight gain, including a

careful weekly physical examination to help detect

volume overload unrelated to the pregnancy.

•Correction of metabolic acidosis and hypocalcemia.

•Careful uterine and fetal monitoring during hemodialysis,

combined with measures to prevent dialysis-induced

hypotension



UTI with pregnancy 



A 30-year-old woman was found to have asymptomatic bacteriuria 18 weeks 

into her second pregnancy. Coliform bacilli sensitive to trimethoprim, 

ciprofloxacin and cefalexin were cultured from a midstream urine sample. She 

had no history of renal disease.

Investigations:

serum creatinine 42 μmol/l (60–110)

Which of the following is not applicable?

Question 1

A. a first episode of uncomplicated asymptomatic bacteruria in pregnancy should be 

treated with antibiotics

B. antibiotic prophylaxis is indicated during pregnancy if two or more episodes of 

bacteriuria occur

C. asymptomatic bacteriuria is associated with preterm delivery

D. asymptomatic bacteriuria should be monitored with follow up urine culture and 

treatment instituted if symptoms develop 

E. bacteriuria is more common during pregnancy



QUESTION 1

• 30 yr old woman, 18 weeks gestation

• Asymptomatic bacteriuria

• Coliform sensitive to TMP, CiP, Cefalexin

• No history of renal disease

• Creatinine 42

• Which of the following is not applicable?

• Answer



QUESTION 1

• 30 yr old woman, 18 weeks gestation

• Asymptomatic bacteriuria

• Coliform sensitive to TMP, CiP, Cefalexin

• No history of renal disease

• Creatinine 42

• Answer – D

• “monitored and treated if symptoms 

develop”



QUESTION 1

• Asymptomatic bacteriuria 2-10% pregnancies

• Associated with an increased incidence of

• Symptomatic UTI

• Pyelonephritis 30-40% (recurrent 6-8%)

• Preterm delivery, low birth weight, perinatal mortality 

• Treatment leads to a substantial reduction in 

these risks

• Follow-up culture 1 week post treatment

• Monthly thereafter

• UTI Prophylaxis



A 19-year-old woman with reflux nephropathy presented at 16 weeks gestation. 

Vesicoureteric reflux disease had been diagnosed when she was 8 years old 

and imaging had shown unilateral upper pole scarring. She had no history of 

hypertension and was on no medication.

Investigations:

serum creatinine 75μmol/L (60-110)

Which of the following statements is false?

Question 2

A. her child is at risk of inheriting reflux disease and should 

be offered screening in infancy

B. her risk of developing hypertension during pregnancy or 

pre-eclampsia is increased

C. monthly urine culture to screen for asymptomatic 

bacteruria is advisable

D. pregnancy is likely to be associated with significant (>20%) 

loss of renal function post-partum

E. the likelihood of a successful pregnancy is similar to that of 

the general population



QUESTION  2

• 19 yr old woman

• Presented at 16 weeks gestation

• Known CKD – reflux nephropathy

• Creatinine 75

• Normotensive

• Which of the following is false?

• Answer



QUESTION 2

• 19 yr old woman

• Presented at 16 weeks gestation

• Known CKD – reflux nephropathy

• Creatinine 75

• Normotensive

• Answer – D

• “pregnancy is likely to be associated with 

significant (> 20%) loss of renal function 

post partum”



QUESTION 2

Baseline creatinine <125 125-180 >180

IUGR 25% 40% 65%

Preterm delivery 30% 60% 90%

Pre-eclampsia 22% 40% 60%

Perinatal death 1% 4% 10%

Loss of 25% GFR 2% 40% 70%

Permanent loss of 25%

GFR

<1% 20% 50%

ESRD within 1 year <1% 2% 35%

Williams D, Davison J. Chronic disease in pregnancy. BMJ 2008;336(7637):211-215



QUESTION 2

• Screening for bacteriuria advisable

• UTI Prophylaxis ?

• If preceding history or following a single episode

• Screening for VUR in offspring??

• VUR up to 1% newborns

• 36% offspring

• 27% siblings 

• Identical twins – 80%



Nephrotic Syndrome and Proteinuria in Pregnancy



A 36-year-old woman at 13 weeks gestation complained to her midwife of swollen legs. 

On examination her blood pressure was 142/91 mmHg and she had pitting oedema to 

her knees. 

Investigations:

serum sodium 132 μmol/L (137–144)

serum creatinine 48 μmol/L (60-110)

serum albumin 27 g/dL g/L (37–49)

serum alkaline phosphatase 95 U/L (45–105)

serum cholesterol 9.3 mmol/L (<5.2)

dipstick urinalysis protein +++, blood -, leu -, nit–

urine protein/creatinine ratio 936 mg/mmol (<2.5)

What is the most likely diagnosis?

Question 3

A. class 5 lupus nephritis

B. haemolytic uraemic syndrome

C. inferior vena cava thrombosis

D. minimal change nephropathy

E. pre-eclampsia



QUESTION 3

• 36 year old woman

• 13 weeks pregnant

• Nephrotic (Alb 27, oedema, PCR 936, Chol 9.3) 

• Creatinine 48

• Hypertensive

• No microhaematuria

• What is the most likely diagnosis?

• Answer



QUESTION 3

• Answer – D, “minimal change nephropathy”

• MCGN most likely given the absence of

• Haematuria, systemic symptoms

• At this stage in pregnancy

• Class 5 lupus nephritis

• HUS

• No clues to this diagnosis and a nephrotic 

presentation very unusual

• IVC thrombosis

• Pre-eclampsia

• Exceedingly rare before 20 weeks



QUESTION 3 

• Treat the patient not the foetus

• Biopsy and establish diagnosis

• If likely to alter management

• Prone up to 24 weeks

• Seated up to 32 weeks

• Aspirin 

• Anti-hypertensives

• VTE prophylaxis

• Specific treatment  - risks of nephrotic 

syndrome and treatment

• LBW, pre-term, fetal loss, VTE, infection





Which statement about nephrotic syndrome and pregnancy is true?

Question 5

A. most cases of nephrotic syndrome in pregnancy are secondary to pre-

eclampsia

B. renal biopsy is contraindicated in pregnancy

C. corticosteroids should not be used to treat nephrotic syndrome in pregnancy

D. relapses of steroid-responsive minimal change nephropathy in pregnancy 

do not affect fetal outcomes

E. thromboprophylaxis in pregnancy patients with nephrotic syndrome should 

be commenced in the puerperium



QUESTION 5

• What statement about nephrotic syndrome and 

pregnancy is true?

• Answer



QUESTION 5

• What statement about nephrotic syndrome and 

pregnancy is true?

• Answer – A

• “most cases of nephrotic syndrome in 

pregnancy are secondary to pre-

eclampsia”



Pregnancy in renal transplant 



A 35-year-old woman with IgA nephropathy was seen at her first transplant annual review after 

receiving a pre-emptive 1-0-0 mismatch kidney from her sister. Apart from delayed graft function she 

had an uncomplicated first year.

serum creatinine 110 μmol/l (60-110)

A routine surveillance transplant biopsy at 10 months showed no significant abnormality. She was 

taking lisinopril 10mg od, amlodipine 5mg od. tacrolimus 4mg bd, mycophenolate mofetil 1g bd, and 

prednisolone 5mg od.

During the consultation she stated that she may be pregnant. A test performed in clinic was positive 

and an ultrasound scan confirmed a viable 6 week fetus. On examination her blood pressure was 

137/83 mmHg.

What changes should be made to her treatment regimen?

Question 4

A. continue amlodipine, mycophenolate and prednisolone. Stop 

tacrolimus and lisinopril. Start azathioprine.

B. continue amlodipine, tacrolimus and mycophenolate. Stop lisinopril and 

prednisolone. Start bendroflumethiazide.

C. continue amlodipine, tacrolimus and prednisolone.  Stop lisinopril and 

mycophenolate. Start azathioprine and aspirin. 

D. continue all current treatment  without change until the end of 

pregnancy.

E. increase prednisolone to 10mg od. Stop lisinopril, amlodipine, 

tacrolimus and mycophenolate. Start aspirin and sirolimus.



QUESTION 4

• 35 year old woman, ERF secondary to IgA

• LRTx 1 year earlier, 1-0-0 mismatch, DGF

• Creatinine 110 (eGFR 52-63), hypertensive

• Unplanned pregnancy (6/40)

• Current drugs

• Tac, Pred, MMF

• Lisinopril, amlodipine 

• What changes should be made to her treatment 

regimen?

• Answer



QUESTION 4

• Answer – C

• “continue amlodipine, tacrolimus and 

prednisolone. Stop lisinopril and 

mycophenolate. Start azathioprine and 

aspirin”



QUESTION 4

“Safe” “Not safe”

Prednisolone (< 7.5mg/d)

Azathioprine (< 2mg/kg)

Tacrolimus

Cyclosporin

Mycophenolate

Sirolimus

Nifedipine (+probably

amlodipine)

Methyldopa

Labetalol

Hydralazine

ACE inhibitors

ARBs

Diuretics

Most beta-blockers

Spironolactone



QUESTION 4

• Unplanned

• What does she want?

• Potential teratogenic effects of MMF and 

lisinopril

• Pregnancy outcomes quite good

• >90% chance of success after 1st trimester

• Spontaneous abortion 13%

• PET 30% 

• IUGR 25% and preterm delivery 50%

• Risk of decreased renal function 

• Drug levels









Question 6 

A 22-year-old woman attended for outpatient review and

requested advice about family planning. She had end-stage renal

failure secondary to renal dysplasia, and had undergone pre-

emptive transplantation 6 months previously. She had gained 6 kg

in weight since her transplant and had not had any infections or

episodes of rejection. Her current treatment comprised low-dose

prednisolone, and tacrolimus titrated against trough levels.

Examination was normal. Her blood pressure was 142/78 mmHg.

serum urea 7.8 mmol/L (2.5–7.0) 

serum creatinine 116 μmol/L (60–110) 

urinary protein:creatinine ratio 28 mg/mmol (<30) 

What is the most appropriate advice? 

A attempt to conceive without delay 

B avoid pregnancy because of risks to the fetus

C delay conception for 6 months 

D introduce antihypertensive therapy before conception 

E substitute mycophenolate for tacrolimus before conception 



Answer : 

C delay conception for 6 months 



State of the Art

❖ Fertility improves after renal 

transplantation. However, pregnancy and 

live birth rates are far lower in female 

transplant recipients than in the general 

population. 

❖ Pregnancy has little or no effect on renal function 

in the transplant patient, provided baseline renal 

function is close to normal. 



❖Women are advised to wait at least one year after 

living-related-donor transplantation and two years after 

deceased transplantation to avoid complications arising 

from immunotherapy and rejection. The renal allograft 

should be functioning well, with a stable serum 

creatinine level <1.5 mg/dL (132 micromol/L) and 

urinary protein excretion <500 mg/day. 

❖ Immunosuppressive regimens may need to be adjusted 

prior to attempting to conceive. Mycophenolate mofetil 

and sirolimus are contraindicated in pregnancy. Women 

should change from mycophenolate mofetil to 

azathioprine and from sirolimus to tacrolimus or 

cyclosporine if there are no contraindications to the 

switch. 

State of the Art

https://www.uptodate.com/contents/mycophenolate-mofetil-cellcept-and-enteric-coated-mycophenolate-sodium-myfortic-drug-information?source=see_link
https://www.uptodate.com/contents/sirolimus-drug-information?source=see_link
https://www.uptodate.com/contents/azathioprine-drug-information?source=see_link
https://www.uptodate.com/contents/tacrolimus-drug-information?source=see_link
https://www.uptodate.com/contents/cyclosporine-ciclosporin-drug-information?source=see_link


❖ Patients with renal disease should be monitored jointly by 

a nephrologist and by an obstetrician familiar with the 

effects of renal disease on pregnancy. General principles 

of management include: 

❖ increased frequency of prenatal visits, 

❖ early detection and treatment of asymptomatic bacteriuria,

❖ serial monitoring of maternal renal function and for the 

treatment of hypertension, 

❖monitoring for the development of preeclampsia,

❖ and fetal surveillance with ultrasound and fetal heart rate.

❖ Preterm intervention may be necessitated by 

deteriorating renal function, severe preeclampsia, fetal

growth restriction, or nonreassuring fetal testing. 

State of the Art



Thank you.


