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ABSTRACT

Introduction: Pregnancy-related acute kidney injury (AKI) 
is a common occurrence and is associated with substantial 
maternal morbidity and mortality in developing countries. It 
may comprise up to 25% of the referrals to dialysis centers in 
developing countries. Acute kidney injury in pregnancy bears 
a high risk of bilateral renal cortical necrosis and consequently 
chronic renal failure. Study aimed to evaluate the contributing 
factors responsible for pregnancy-related Acute kidney injury 
and to assess the outcome of patients with pregnancy-related 
Acute kidney injury.
Material and methods: The present study is a prospective 
study of patients with obstetric complications leading to 
Acute kidney injury admitted in Obs and Gynae Deptt and 
nephrology deptt of IGIMS for a period of one year. Pregnant 
women who are included in the study are those who were 
healthy previously and had developed Acute kidney injury 
- oliguria (Urine output <400 ml/d) and azotemia (Serum 
creatinine >2 mg%) due to pregnancy related complications.
Results: Pregnancy related complications was present in 38 
patients admitted in our hospital with acute kidney injury in 
one year period. Out of these 37% (14) of patients were in 
early stage of pregnancy while 63% (24) were in later stage 
of pregnancy and puerperium. Causes of AKI was post abortal 
sepsis in 23.6%, puerperal sepsis in 26.3%, haemorrhagic 
shock in 23.6%, eclampsia/pre-eclampsia/HELLP syndrome 
in 21%, IUD in 2nd trimester with sepsis in 2.6% and acute 
fatty liver of pregnancy in 2.6% of cases. Sepsis was the major 
cause accounting upto 52.6% of cases. Approximately 52.6% 
(20) of patients improved on treatment and dialysis, 21% did 
not improve (8), 13.15% (5) died and 13.15% (5) left against 
medical advice. Cause of death in 80% (4 out of 5) of patients 
was sepsis. Renal biopsy was performed on 62.5% of patients 
who did not improve (5 out of 8 patients). Renal transplant 
was done in 1 patients.
Conclusion: Obstetric AKI is still a critical situation in 
developing countries and rare entity in developed countries. 
Maternal mortality has decreased but sepsis still accounts for 
majority of cases. Therefore early diagnosis and treatment is 
the need of the hour.

Keywords: Acute Kidney Injury, Pregnancy, Sepsis

INTRODUCTION
Acute kidney injury is a clinical syndrome characterised 
by a sudden decline in glomerular filtration rate leading 
to decreased excretion of nitrogenous waste products like 
urea, creatinine and other uremic toxins.1 Pregnancy-related 
acute kidney injury (AKI) is a common occurrence and is 
associated with substantial maternal morbidity and mortality 
in developing countries.2 It may comprise up to 25% of the 

referrals to dialysis centers in developing countries. With 
improvement in antenatal and postnatal care, the incidence 
of Pregnancy related AKI in India has steadily declined from 
22% in 1960s to 9% in 19803 and further down to 3–7% 
in 2000s;4,5 however, the levels continue to remain higher 
than the levels seen in developed countries (1 in 20,000 
pregnancies.6 In developing countries, sepsis and hemorrhage 
account for >50% of cases of Pregnancy related AKI,7,8 in 
contrast to developed countries where chronic hypertension, 
renal disease and preeclampsia and eclampsia are important 
causes.9,10 Its incidence has decreased in the developed 
countries to only 1–2.8% due to better antenatal care and rare 
cases of septic abortion in these countries.7,11 However, in the 
developing countries it is still frequent and the incidence is 
around 4.2–15%7 High incidence in developing countries is 
mainly due to limited inaccessibility of antenatal care and 
emergency obstetric healthcare facilities.8-12 Unskilled and 
septic abortion are the most common cause of Acute kidney 
injury during the first half of pregnancy. During the second 
half, Acute kidney injury is most commonly associated 
with preeclampsia, HELLP syndrome and antepartum 
haemorrhage.13,14 Postpartum renal failure is mostly due to 
puerperal sepsis and severe degree of PPH.
Acute kidney injury in pregnancy bears a high risk of bilateral 
renal cortical necrosis and consequently chronic renal failure. 
Renal cortical necrosis is an uncommon entity and accounts 
for only 2% of all cases of Acute kidney injury with obstetric 
complications being the most common etiology.14 
Study aimed to evaluate the contributing factors responsible 
for pregnancy-related Acute kidney injury and to assess the 
outcome of patients with pregnancy-related Acute kidney 
injury.
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MATERIAL AND METHODS
 The present study was a prospective observational study of 
patients with obstetric complications leading to Acute kidney 
injury admitted in Obs and Gynae Deptt and nephrology 
dept of IGIMS for a period of one year from october 2015 to 
september 2016. Ethical approval for the study was obtained 
from IGIMS Ethical Committee.
This study was done with the objective to assess the causes 
leading to acute kidney injury during pregnancy and their 
outcome.
Pregnant women who were included in the study were those 
who were healthy previously and had developed Acute 
kidney injury - oliguria (Urine output <400 ml/d)/ anuria 
and azotemia (Serum creatinine >2 mg%) due to pregnancy 
related complications.
Exclusion criteria
-	 Evidence of renal disease prior to pregnancy 
-	 History of hypertension or diabetes before gestation
-	 History of renal stone diseases
-	 Renal scarring on ultrasonography 
-	 Small size of the kidneys
-	 Elevated serum creatinine prior to gestation
Patients were analysed on the basis of demographic data, 
detailed history, clinical presentation and laboratory 
investigations i.e; Renal function tests,Complete blood count 
etc. Each patient underwent complete obstetric examination. 
Specific inquiries were conducted regarding the mode of 
delivery, need for blood transfusion and surgical intervention. 
Curettage was performed in patients with retained products 
of conception as and when required. Hemodialysis was 
performed according to standard indications. Outcome was 
considered favorable as complete recovery if patient became 
dialysis independent with good urine output and normal renal 
function. Patients with improved renal function but not to 
the normal level and who became dialysis independent at the 
time of discharge were considered to have partial recovery. 
Progression to either chronic kidney disease or mortality was 
considered as an unfavorable outcome. Patients requiring 
dialysis after 3 months of discharge were considered to have 
chronic kidney disease.
Renal biopsy was performed if a patient remained oliguric or 
required dialysis even after 4-6 weeks of treatment.

STATISTICAL ANALYSIS
Descriptive statistics like mean and percentages were used 
to interpret the data with the help of microsoft office 2007.

RESULTS
A total of 1465 patients with renal failure (both acute and 
chronic renal failure) were admitted in our hospital in a 
period of one year. Out of these 402 patients were having 
acute kidney injury and 200 were in the reproductive age 
group. Out of these 200 patients in reproductive age group 
38 patients had pregnancy related acute kidney injury. The 
incidence of acute kidney injury was 9.45% in our study.
Mean age of the patients was 27 years (Bar graph). Out of 
38 patients 14 patients were primigravida (37%) and 24 

Parity No. of patients Percentage%
Primigravida 14 37%
Multigravida 24 63%

Table-1: Distribution according to parity of patients

Stage of pregnancy No. of  
patients 

Percentage 
(%) 

1st Trimester 6 16%
2nd Trimester 8 21%
3rd Trimester & puerperium 24 63%
Table-2- Distribution according to stage of pregnancy/puerpe-

rium at the time of admission

Status at presentation No. of patients Percentage 
Vaginal delivered 14 37%
Lscs 11 29%
D&E for abortion 8 21%
Laparatomy 2 (for ruptured 

ectopic pregnancy) 
5.25%

Not delivered 2(1- IUD; 1- acute 
fatty liver of preg-

nancy) 

5.25%

Others 1 (TAH with 9 
weeks of  

pregnancy) 

2.5%

Table-3: Distribution according to status at the time of admis-
sion of the patients

Symptoms at presentation No. of patients Percentage 
% 

Anuria 11 29%
Oligouria 24 63%
Only deranged KFT 03 08%

Table-4: Distribution according to symptoms at presentation

Surgical intervention required No. of 
patients 

Percentage 
% 

D&E 12 31.6%
Total hysterectomy 1 2.5%
Subtotal hysterectomy 1 2.5%

Table-5: Distribution according to surgical intervention 
required

Outcome No. of patients Percentage
Recovered 20 52.6%
Unrecovered 8 21%
Death 5 13.15%
Lost to follow up 5 13.15%

Table-6: Distribution according to outcome of the patients

patients were multigravida (63%)(Table-1). 6 patients (16%) 
presented in 1st trimester, 8 patients (21%) presented in 2nd 
trimester while 24 patients(63%) presented in 3rd trimester 
and puerperium (Table-2). 
At the time of admission to our hospital 14 patients (37%) 
were delivered vaginally, 11 patients (29%) had undergone 
Lower segment caserean section (LSCS), 8 patients(21%) 
had undergone dilatation and evacuation for septic abortion, 
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2 patients (5.25%) had undergone laparatomy for ruptured 
ectopic pregnancy, 1 patient (2.5%) had undergone 
hysterectomy with 9 weeks of pregnancy in situ which had 
been done outside for causes unknown. 2 patients (5.25%) 
were undelivered, out of which one patient had intrauterine 
death who ultimately delivered dead baby in our labour room 
and the other undelivered patient had acute fatty liver of 
pregnancy (Table-3).
11 patients (29%) presented with anuria, 24 patients (63%) 
with oliguria and 3 patients (8%) with only deranged 
KFT (Table-4).12 patients (31.5%) required dilataion and 
evacuation for retained products of conception (RPOC). 1 
patient (2.5%) had undergone subtotal hysterectomy because 
there was profuse bleeding while doing dilatation and 
evacuation for RPOC. 1 patient (2.5%) had undergone total 
hysterectomy as there was uterine perforation with multiple 
septic foci in uterus as a result of criminal abortion (Table-5). 
20 patients (52.16%) had recovered completely with kidney 
function tests coming back to normal limits. 8 patients (21%) 
did not recover completely ending up into chronic renal 
failure. 5 patients (13.15%) died and 5 patients (13.15%) left 
against medical advice (Table-6). Out of 5 deaths the cause 
of death in 4 patients (80%) was sepsis.
In terms of causes leading to acute kidney injury in pregnancy, 
10 patients (26.3%) had puerperal sepsis, 9 patients (23.68%) 
had septic abortion, 9 patients (23.68%) had haemorrhagic 
shock, 8 patients (21%) had pre-eclampsia/eclampsia/
HELLP syndrome, 1 patient (2.6%) had acute fatty liver 
of pregnancy and 1 patient (2.1%) had septecemia due to 
intrauterine death of fetus (Table-7).Overall sepsis accounted 
to 52.6% of patients with acute kidney injury.

Renal biopsy was done in 5 patients (8%)- 1 patient (2.5%) 
had adult onset nephrotic syndrome, 3 patients (10.5%) had 
renal cortical necrosis on biopsy and one patient had minimal 
change disease (2.5%).One patient (2.5%) had undergone 
renal transplant.7 patients (18.4%) required ICU care. Out of 
38 patients, 30 patients (79%) required haemodialysis and 29 
patients (76.3%) required blood transfusion.

DISCUSSION
Incidence of obstetric AKI in the developed countries is 
1–2.8%, and in the developing countries, it remains at 9–25%. 
Lower incidence in developed countries is due to adequate 
antenatal care, early diagnosis and timely management of 
complications. Septic abortion has not been observed any 
more in these countries. Inadequate antenatal care is a major 
factor leading to high incidence in developing countries. 
Our study reported an incidence of 9.45%. This is similar to 
studies done by Vineet et al (2016), Goplani et al (2008) and 
Ali et al (2011) who reported an incidence of 9.12%, 9.06% 
and 10% respectively.15,7,16

Puerperal sepsis (26.3%) was the most common cause of 
obstetric AKI which is similar to study done by Goplani et al. 
Overall, sepsis accounted for 52.6% of cause of AKI similar 
to Goplani et al (61.53%).7 This is contrast to study done by 
Ali et al16, Rizwan et al17 and Ansari et al18 in which the major 
cause of acute kidney injury was Obstetric hemorrhage. 
We found more cases in late pregnancy and puerperium 
(63%). Percentage of patients presenting during late 
pregnancy and puerperium in studies done by Vineet et al 
(2016), Goplani et al (2008), Ansari et al (2008) and Chugh 
et al (1976) were 90%, 80%,86% and 40% respectively.15,7,17,3 
This is in contrast to a previous study conducted by Chugh 
et al.3 in India who reported 59.7% patients of AKI in early 
pregnancy. This major change appears to be due to the 
legalization of abortion.
We reported complete recovery in 52.7%. This is similar 
to studies done by Vineet et al (2016), Goplani et al (2008) 
and Rizwan et al (2011) who reported complete recovery in 
55.76%, 54.28% and 53% of patients respectively.15,7,18

Our study has shown 21% incidence of chronic kidney 
disease which is contrast to a study done by Patel et al.22 
with 8.4% incidence of chronic kidney disease.
We reported maternal mortality of 13%. This is similar to 
study done by Khalil et al (2009) where maternal mortality 
was 15%.19 This is contrast to studies done by Goplani et al 
(2008) and Choudhari et al (2011) where maternal mortality 
was 18.57% and 33.3% respectively7,20 Recent studies in 
India have shown a maternal mortality rate around 24%.21 
This appears to be the result of aseptic delivery practices and 
early management of obstetric complications.

CONCLUSION
Obstetric AKI is still a critical situation in developing 
countries and rare entity in developed countries. Maternal 
mortality has decreased but sepsis still accounts for majority 
of cases. There will be dramatic decrease in Irreversible 
renal damage due to obstetric complication in developing 

Causes of AKI No. of  
patients

Percentage

Puerperal sepsis 10 26.3%
Septic abortion 9 23.6%
Haemorrhagic shock 9 23.6%
Pre-eclampsia/eclampsia/ 
hellp syndrome 

8 21%

Acute fatty liver of pregnancy 1 2.5%
Septicemia during pregnancy 
(IUD) 

1 2.5%

Table-7: Distribution according to causes leading to AKI
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Graph-1: Showing distribution of patients according to their age 
group
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countries like India with early diagnosis and treatment of 
complication; taking aseptic precautions in all procedures 
and better prenatal/ postnatal care and by preventing septic 
abortions. 
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