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Abstract

Original Research Article

Acute renal failure (ARF) of obstetric origin is one of the most life threatening complication of pregnancy which leads
to poor foetal and maternal outcome. The incidence of pregnancy related acute kidney injury (PRAKI) in developed
countries is 1 in 20000 pregnancies while in India, it is 1 in 50 pregnancies. Though data of PRAKI is available from
previous studies, we have to study the prevalence on regular intervals so that appropriate health care measures could
be taken immediately. Hence we aim to study the epidemiological and etiological factors of acute renal failure of
obstetric origin in Indian society. Pregnant patients who were not having history of renal disease previously and
developed acute renal failure as evident by oliguria ( urine output < 400ml/day) or rising azotaemia in presence of
normal urine output were included in this study. Detailed history, clinical examination, investigation, management and
follow up were done according to protocol. Out of total 1021 cases of acute renal failure, 96 (9.4%) were of obstetric
origin and enrolled in study as per inclusion criteria. The maximum incidence of PRAKI was found in the age group of
24-29 years (53.13%) and it was least in patients above 35 years (3.13%). We found puerperal sepsis as the most
common etiological factor leading to PRAKI followed by Preeclampsia, Antepartum haemorrhage and Pregnancy
related hemolytic uremic syndrome (HUS). The reason for decline in incidence of PRAKI could be the early and
effective treatment of pregnancy related complications, improved healthcare facilities and improved health seeking
behaviour of people. Health education, very well percolated prenatal care, safe and approved abortion services along
with skilled delivery healthcare personnel were the factors that can be worked upon to reduce the epidemiological
burden of PRAKI. Simultaneously, strengthening of referral and communication systems among primary, secondary
and tertiary health care centres in India will definitely contribute in reducing maternal mortality due to PRAKI.
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INTRODUCTION

Acute renal failure (ARF) of obstetric origin is
one of the most life threatening complication of
pregnancy which leads to poor foetal and maternal
outcome. The incidence of pregnancy related acute
kidney injury (PRAKI) in developed countries is 1 in
20000 pregnancies [1], whereas in developing countries
like India, it is 1 in 50 pregnancies [2]. This marked
decline in incidence of obstetric ARF in developed
nations is attributed to near disappearance of post-
abortal sepsis and improved care of hypertension in
pregnancy. Septic abortions, poor follow up of patient
with pregnancy, limited screening of pregnant patient
with hypertensive complications and late referral to
specialized treatment centres are responsible for high
incidence of obstetric ARF in developing nations [3].

Among all cases of ARF in developing
countries, 15-20% are PRAKI [4,5]. The prevalence of
obstetric ARF among all cases of ARF decreased from
14.5% in the 1980s to 7-10% in the 2010-15[6-11]. All
the aetiologies that cause ARF in non-pregnant patient
can cause ARF in pregnant patient like volume
depletion, haemorrhage, sepsis in addition to pregnancy
specific aetiologies like HELLP syndrome, acute fatty
liver of pregnancy, thrombotic microangiopathy[3]. The
causes of obstetric ARF can be divided into three
groups based on the duration of pregnancy viz, first
half, second half and postpartum ARF. Septic abortion
is still the most common cause for ARF in first half,
preeclampsia and antepartum haemorrhage (APH) are
common in second half of pregnancy. Postpartum
haemorrhage and puerperal sepsis are responsible for
postpartum ARF.
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Epidemiological and etiological factors for
ARF of obstetric origin differ as per the geographical
region and over different time frame. Many of such
cases are being referred to our tertiary care centre and
mostly they belong to lower to middle socioeconomic
class. Strengthening of peripheral primary and
secondary care centres with good infrastructure,
equipments and trained doctors may reduce the
prevalence of pregnancy associated acute kidney injury
in our country. At the same time, the problem statement
under study has to be informed well to treating doctors
and other stakeholders. Though data of PRAKI is
available from previous studies, we have to study the
prevalence on regular intervals so that appropriate
health care measures could be taken immediately. And
this continuous process of surveillance will help to
improve the standard of health care in periphery. Hence,
we aimed at evaluation of epidemiology and etiological
factors of pregnancy related acute kidney injury [3].

AIMs & OBJECTIVES

To study epidemiological and etiological
factors of acute renal failure of obstetric origin in Indian
society.

MATERIAL AND METHODS

This was the prospective, observational study
conducted at our government aided, tertiary care centre
from January 2014 to December 2015.

Acute Kidney Injury (AKI) was defined on the
basis of Risk, Injury, Failure, Loss of function, and
End-stage renal disease (RIFLE) criteria [12]. PRAKI
was defined as AKI diagnosed anytime during
pregnancy or during postpartum phase (first 6 weeks
post-delivery). During this study period, total 1021
patients were admitted to the hospital with acute renal
failure due to various etiology. Out of which, 96
patients were due to renal failure from obstetric origin.

The study protocol was approved by the
institutional ethics committee and included a detailed
patient information brochure. Informed consent was
obtained from all participants or their next of kin.

Pregnant patients who were not having history of renal
disease previously and developed acute renal failure as
evident by oliguria ( urine output < 400ml/day) or rising
azotaemia in presence of normal urine output were
included in this study. Such 96 enrolled patients were
treated and prospectively studied with respect to their
history, clinical features, laboratory parameters,
precipitating factors for acute renal failure, its
complications, maternal and foetal outcome, and renal
outcome at 3 months of discharge.

Detailed  history, clinical examination,
investigation, management and follow up were done
according to proforma of case report form. Each patient
underwent complete obstetric examination and removal
of products of conception was done as and when
required. If the initial event leading to ARF began
outside the hospital, the information was collected from
the patient and her immediate attendants and via
medical referral records and telephone calls to the
referring doctors whenever possible. Details of
obstetric, medical, and surgical management—
including the need for blood transfusion, dialysis, and
intensive care—were recorded. For haemodialysis,
access was obtained either by femoral or right internal
jugular vein.

All details were recorded in a structured format
in Microsoft excel 2007. Continuous variables were
expressed as mean+SD whereas categorical variables
were expressed in absolute numbers or percentages.

OBSERVATION & RESULTS

During our study period, total 1021 cases of
acute renal failure were observed at our institute out of
which 96 (9.4%) were of obstetric origin and enrolled in
study as per inclusion criteria. The mean age of patients
with obstetric ARF in present study is 26.21 years.
Youngest patient was 19 years old and eldest was 38
years old. The maximum incidence of obstetric ARF
was found in the age group of 24-29 years (53.13%) and
it was least in patients above 35 years (3.13%) (Table
1).

Table-1: Distribution of patients with obstetric ARF in different age groups

/Age distributions (in years) [No. of patients (n=96) | Percentage
18-23 23 23.95%
24-29 51 53.13%
30-35 19 19.79%
36-38 3 3.13%

We came across 27 (28.13%) primigravida
patients and 69 (71.88%) patients as multigravida. In
our study of 96 patients, 17 patients (17.7%) presented
in early pregnancy while 44 patients (45.83%)
presented in late pregnancy and 35 patients (36.46%)
presented in postpartum period (Table 2). Regarding

registration for antenatal clinics, 67 (69.79%) patients
had taken antenatal care while 29 (30.21%) patients had
not received antenatal care. Out of all enrolled patients,
88 (91.67%) had hospital delivery while 8 (8.33%) had
home delivery.
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Table-2: Pregnancy status at the time of presentation

Sr. No. Pregnancy status No. of Patients [Percentage (%6)
! Early pregnancy (15 & 2" trimester) [17 17.70
2 Late pregnancy (Srd trimester) 44 45.83
3 Postpartum 35 36.46

Mode of delivery for 30 patients (31.25%) was
caesarean section (LSCS) while rest 66 (68.75%) had
normal vaginal delivery. 24 pregnant patients required
termination of pregnancy due to presence of ARF.
Among them 37.5% patients had bleeding PV and
41.67% had I1UD. Pregnancy was terminated in 4
patients with preeclampsia and 1 patient with foetal
distress (Table 3). In present study of 96 patients, 70

(72.92%) had oliguria, 21 (21.88%) had anuria and 5
patients (5.21%) had non oliguric renal failure on
presentation. Patient presented with more than one
symptom in addition to decrease or no urine output.
Other than oliguria or anuria, common presenting
symptoms were fever (55.21%), bleeding per vaginal
(35.42%), breathlessness (27.08%), oedema (15.63%)
(Table 4).

Table-3: Indication of induction and mode of delivery in pregnant patients with ARF reaching to hospital (our

institute)

Sr. No.| Reason for induction| Vaginal (18)] LSCS (6)

1 Preeclampsia 2 2

2 Bleeding PV 8 1

3 IUD 8 2

4 Foetal distress - 1

Table-4: Symptoms and clinical parameters on presentation

Sr. No.Symptoms No. of Patients| Percentage (%)
1 Oliguria/Anuria/Non oliguric 70/21/5 72.92/21.88/5.21
2 Fever 53 55.21
3 Bleeding P/V 34 35.42
4 IAltered level of consciousness 18 18.75
5 Convulsion 9 9.38
6 Breathlessness 26 27.08
7 Oedema 15 15.63
8 Hypertension (BP > 140/90 mmHg or antihypertensive requirement) 32 33.33
9 Hypotension ( BP < 90/60 mmHg or vasopressor requirement) 11 11.46

We encountered 27 (28.13%) patients who had
CNS dysfunction including altered level of
consciousness and convulsion, 32 (33.33%) had
hypertension and 11 (11.46%) had hypotension at
presentation. We found puerperal sepsis in 61 of 96
patients (63.54%) as the most common etiological
factor leading to ARF in obstetrics patients.

Preeclampsia was second most common etiological
factor in 22 patients (22.92%) and had been
complicated by presence of HELLP in 14 patients
(14.58%). Antepartum haemorrhage (APH) was
observed in 21 (21.88%) patients of obstetric ARF.
Hemolytic uremic syndrome (HUS) was aetiology of
ARF in 4 patients (Table 5).

Table-5: Various etiological factors for ARF of obstetric origin.

Sr. No.|[Etiological Factor No. Of Patients| Percentage (%6)
1 Post Abortion sepsis |6 6.25

2 Haemorrhage (APH) |21 21.88

3 Haemorrhage (PPH)  [15 15.63

4 Preeclampsia/Eclampsia22 22.92

5 Puerperal sepsis 61 63.54

6 Malaria 3 3.13

7 HELLP 14 14.58

8 HUS 4 4.17

9 Chronic kidney disease |7 7.29

Di1scUsSION

Pregnancy-related acute renal failure is usually
a consequence of obstetric complications, and therefore

prevention measures should be directed at addressing
the lacunae of existing maternity care [13, 14].
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The present investigation showed the incidence
of obstetric ARF as 9.4 per cent. Although the incidence
reported by various investigators in last decade in India
ranges from 3.39% - 9.82% [8-10, 11, 15- 17] and even
22.1% in a study by Chugh et al. in 1976, it is evident
that incidence of obstetric ARF has declined from

22.1% in 1976 to 3.3% to 9.8% in 2015 [15]. The
reason for decline could be due to the early and
effective treatment of pregnancy related complications,
improved healthcare facilities and improved health
seeking behaviour of people (Table 6).

Table-6: Incidence of ARF of obstetric origin from different studies in India

Author Year of study |Region Incidence of obstetric ARF
Chugh et al.[15] 1976 North India 22.1%

Gopalakrishnan et al.[9] | 2015 South India 7.8%

Krishna et al.[16] 2015 Lucknow 3.39%

Nazar et al.[10] 2008 Kashmir valley | 7.02%

Pahwa et al.[17] 2014 Indore 3.59%

Godara et al.[11] 2014 \West India 9.82%

Goplani et al.[8] 2008 \West India 9.06%

Present study 2016 \West India 9.4%

The mean age of patient in present study was
26.21 years which was in accordance with studies from
West India by Pahwa et al. (26.7 years)[17], Godara et
al. (26.4 years)[11], Goplani et al. (25.6 years) [8].
While it was higher in studies from North India by
Krishna et al. (28.85%)[16] and Nazar et al.
(28.94%)[10]. This difference in region could be due to
completion of fertility early due to lower age of
marriage.

In the present study, 27 (28.13%) patients were
primigravida while 69 (71.88%) patients were
multigravida. This is in accordance with study by Najar
et al. [10], where 30% cases were primigravida and
70% were multigravida while Krishna et al. [16] found
20.4% cases of primigravida and 79.6% of
multigravida. Patients referred to our institute mostly
belonged to low socioeconomic strata from rural areas
where family structure involved more than one child
and this could explain high number of multigravida in
the present study.

Maximum patients in our study group were
presented in late pregnancy. In a study by Krishna et al
15.3% of patients developed ARF in 1st trimester,
28.57% developed ARF in 2nd trimester while 56.12%
of patients were in 3rd trimester. In a study by
Gopalkrishnan et al. most of the patients (68%)
presented in postpartum period [9]. In contrast to our
observations, earlier studies by Chugh et al. in 1976 of
72 patients, 43 patients (59.7%) developed ARF in early
pregnancy while 29 (40.35%) patients developed ARF
in late pregnancy [15]. This difference could be due to
high number of ARF due to abortion during those days.

Out of 96 npatients studied, 67 (69.79%)
patients had taken antenatal care while 29 (30.21%)
patients had not received antenatal care. Similar
findings were observed by Krishna et al. where 63 of 98
patients (64.28%) had antenatal care while 35 (35.71%)
patients did not receive antenatal care [16]. However,
the lack of prenatal care in India is more than a medical

problem because associated sociocultural, economic,
and geographic barriers often prevent women from
receiving appropriate obstetric care [18]. Very few of
our study patients had delivered at home. This is in
accordance with the study by Goplani et al. 59 of 70
patients (84.28%) had hospital delivery and 11 patients
(15.71%) had home delivery [8].

In present study out of 96 patients 70 patients
(72.92%) had oliguria, 21 patients (21.88%) had anuria
and 5 patients (5.21%) had non oliguric renal failure on
presentation. Similar findings were observed in a study
by Godara et al where 64.9% patients were oliguric and
21% were anuric [11]. Patient presented with more than
one symptom in addition to decrease or no urine output.
Other than oliguria or anuria, common presenting
symptoms were fever (55.21%), bleeding per vaginal
(35.42%), breathlessness (27.08%), oedema (15.63%).
There were fewer incidences of breathlessness and
oedema in present study as compared to that seen in
study by Nazar et al. [10], where it occurred in 50% and
60% respectively. This difference was due to the
haemodialysis which patients have already received
before they were referred to our centre.

As compared to earlier study by Chugh et al.
in 1976 where postabortion sepsis accounted for 59.7%
of cases [15], as against 6.25% in present study. There
is decline in incidence of postabortion sepsis which is
also observed by other investigators from different parts
of the country. Although alarming, the relative
contribution of ARF following abortion was still lower
than in other Indian studies [13, 14], which may be
because of the legalization of abortion, more public
awareness about the complications of illegal abortion,
and more recently the availability of better reproductive
healthcare facilities—especially through the National
Rural Health Mission in India [19]. Its incidence could
be reduced further by preventing unplanned and
unwanted pregnancies through increased use of regular
contraception, backed-up by emergency methods [20].
Similarly, there has been a decrease in the incidence of
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ARF related to puerperal sepsis [13], which occurred in
9 (17.8%) cases in the present study. Increased numbers
of deliveries by skilled birth attendants and availability
of potent antibiotics have led to a reduction of more
than 50% in the incidence of ARF due to puerperal
sepsis [21].

Similarly, in a study by Gopalakrishnan et al.
sepsis (39%) was the most common aetiology for
obstetric ARF followed by preeclampsia (21%),
antepartum haemorrhage (10%) and thrombotic
microangiopathy (9%)[9].

In the present study, 7 patients of 96 (7.29%)
presented with acute renal failure indeed had chronic
kidney disease as evident by bilateral small sized
kidneys on ultrasonography. These patients were
completely asymptomatic before conception and ARF
in pregnancy could be the first presentation of chronic
kidney disease. 5 of 7 patients presented early in the
pregnancy and did not recover the renal function while
2 patients who presented late near term had partial
recovery. Other investigators have excluded patients
with structural kidney diseases from the study.

Table-7: Comparison of etiological factors from studies by other investigators from different parts of countr

sr. | Etiological Present Nazar et aI._ Krishna et Gopalkrishnan
No. Factor study [12] (Kashmir al. [6] etal. [1_1]
Valley) (Lukhnow) (South India)

1 Post Abortion sepsis 6.25 50 32.65 -

2 Haemorrhage (APH) 21.88 15 23.46 & 10

3 Haemorrhage (PPH) 15.63 5 - 2

4 Preeclampsia/eclampsia 22.92 15 14.28 21

5 Puerperal sepsis 63.54 NA 23.46 3gb

6 HUS 4.17 2.5 2.04 9

7 CKD 7.29 - - -

From above comparison it is evident that
etiological factors differ as per the region. Postabortion
sepsis was still a common cause for ARF in studies by
Nazar et al. [10] and Krishna et al. [16] while
haemorrhage was much more common in present study
as compared to others. In present study some patients
had more than one etiological factor responsible for
ARF.

Pre-eclampsia/eclampsia remains a major
cause of PRARF. In southern India, the most common
cause of PRARF has changed from hemorrhage to
hypertensive disorders over the past 20 years [22]. In
the present study, hypertensive disorders contributed to
approximately one-quarter of PRARF cases. The fact
that eclampsia accounted for most (53.3%) of the
hypertensive disorders indicates that this condition was
not adequately managed in its initial stages.
Considering the report of 2005-2006 National Family
Health Survey [23], only 50% of pregnant women in
India had at least 3 prenatal check-ups. Incomplete
coverage of prenatal care could be an important
underlying factor in these complications being missed
in their initial stages. Therefore, concerted efforts are
required to improve the coverage of prenatal care,
especially in peripheral areas.

Hemorrhage leading to hypotension has been
implicated as an important causative factor in PRARF
[24]. In a recent study from Pakistan, hemorrhage was
the most common cause of PRARF [25], and it was the
second most common cause in the present study. All
hemorrhage-related case fatality occurred following
caesarean delivery, which again highlights the need to

evaluate the safety of this form of delivery at peripheral
hospitals in low-income countries. However, early and
prompt volume replacement at the first referral unit and
quick access to high-quality emergency obstetric care—
including adequate blood transfusion services—would
help to reduce the consequences of hemorrhage and
incidence of PRARF [21, 24]. However, difficult road
systems and a lack of adequate facilities often add to the
burden of this life-threatening situation [26].

CONCLUSION

Sepsis, hemorrhage, and  hypertensive
disorders of pregnancy were the most important
etiological factors for pregnancy related acute renal
failure. Health education, very well percolated prenatal
care, safe and approved abortion services along with
skilled delivery healthcare personnel were the factors
that can be worked upon to reduce the epidemiological
burden of PRARF. Simultaneously, strengthening of
referral and communication systems among primary,
secondary and tertiary health care centres in India will
definitely contribute in reducing maternal mortality due
to PRARF.
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