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INTRODUCTION 

Acute kidney injury is a clinical syndrome characterized 

by a sudden decrease in glomerular filtration rate leading 

to decreased excretion of nitrogenous waste like urea, 

creatinine and other uremic toxin. The reported incidence 

of obstetric AKI in the developed countries is 1-2.8%, 

while in developing countries it is 9-25%.1 AKI that 

requires dialysis is rare in developed countries, with an 

incidence of 1:20,000 or less, of all gestations.2,3 

Recent epidemiological studies demonstrate wide 

variation in etiologies and risk factors describe the 

increased mortality associated with this disease 

(particularly when dialysis is required) and suggest a 

relationship to the subsequent development of chronic 

kidney disease and progression to dialysis dependency. 

Emerging evidence suggests that even minor changes in 

serum creatinine are associated with increased in-patient 

mortality. Mortality remains very high and the risk for 

maternal and fatal complications are also significant.4-8  
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ABSTRACT 

Background: Acute kidney injury (AKI) is a clinical syndrome characterized by a sudden decrease in glomerular 

filtration rate leading to decreased excretion of nitrogenous waste like urea, creatinine and other uremic toxin. Even 

minor changes in serum creatinine are associated with increased in-patient mortality. To study various etiological factors 

responsible for AKI to do better management of condition for prevention of adverse effects on maternal and fatal 

outcome. To study outcome of disease in form of recovery, morbidity and mortality. To record maternal and foetal 

outcome. 
Methods: A prospective, observational study of 50 patients conducted at department of obstetrics and gynaecology, 

Medical College Baroda and Sir Sayajirao General Hospital from the time period of 1 year.  
Results: There was no significant association of initial serum creatinine with maternal outcome. However, there was 

significant association of last serum creatinine and Percentage Improvement in serum creatinine with maternal outcome 

as last serum creatinine was significantly lowest in completely recovered patients as compared to dead and discharged 

on request patients and percentage Improvement in serum creatinine was significantly high in completely recovered 

patients as compared to dead and discharged on request patients. There was no significant association of initial and last 

serum creatinine with fetal outcome; however, percentage improvement in serum creatinine was significantly high in 

alive fetuses as compared to aborted, dead and undelivered fetuses. 
Conclusions: Pregnancy-related AKI is a common medical problem and understanding its association with various 

etiopathologies has significant impacts on maternal and fetal outcome. 
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Normal pregnancy accompanies a number of physical and 

psychological changes. The urinary tract is a system that 

demonstrates remarkable alterations in both anatomy and 

physiology. Understanding of these changes is crucial in 

evaluating renal diseases in pregnant women. AKI in 

pregnancy bears a high risk of development of bilateral 

renal cortical necrosis and, consequently, of chronic renal 

failure. Obstetric complications constitute the most 

common cause of renal cortical necrosis (50-70%).3-5 

Abruptio placenta, septic abortion, eclamptic toxemia, 

post-partum haemorrhage (PPH) and puerperal sepsis are 

the pregnancy related situations responsible for causing 

renal cortical necrosis.5 

This study will help us to have  

Better understanding of etiopathologies associated with 

Pregnancy related acute kidney injury (PRAKI). 

Early diagnosis and classification of PRAKI; thereby 

enhancing our ability to manage and improve care for 

patients with or at risk for AKI.  

METHODS 

This was one-year prospective observational study. 

Labour room, obstetrics ICU, Obstetrics and Gynaecology 

department of SSG Hospital. Study will be carried out in 

all patients admitted in labour room, obstetrics ICU and of 

Obstetrics and Gynaecology who meet my inclusion 

criteria. 

All the patients fulfilling my inclusion criteria during the 

study period of one year. Sample size is calculated with 

help of www.openepi.com site. Approximately 50 samples 

were selected. 

Inclusion criteria 

Patients attending labour room, obstetrics ICU, of SSG 

Hospital who develops kidney injury with following 

findings will be included in study. 

Increase in SCr by ≥ 0.3 mg/dl (≥26.5 micromol /l) within 

48 hours.  

OR 

Increase in SCr to ≥ 1.5 times baseline, which is known or 

presumed to have occurred within the prior 7 days. 

OR 

Urine volume <0.5 ml/kg/h for 6 hours. 

Exclusion criteria  

Known case of renal disease (Renal insufficiency from any 

cause, GN). History of hypertension and diabetes before 

gestation. History of NSAID or analgesic abuse. Previous 

urological surgery. History of renal stone. History of reflux 

nephropathy. Renal scarring shown on ultrasound. Smaller 

size kidney for age and size. 

Methodology 

All the patients attending Labour room, Obstetrics ICU, 

Obstetrics Ward fulfilling my inclusion criteria will be 

recruited in the study. Patients fulfilling my inclusion 

criteria and willing to give written informed consent about 

study after explanation of purpose of study will be 

included. 

Patients will be provided with written informed consent in 

English and local language. 

All patients will undergo detailed history taking, clinical 

examination, radiological assessment, biochemical and 

haematological investigations will be carried out. Specific 

inquires will be conducted regarding age, parity, 

gestational age, antenatal care taken or not, no. of antenatal 

visit, mode of delivery number of blood component 

transfusions, operative procedure. 

All patients will be classified according to AKIN 

classification. All patient’s outcome will be recorded in 

form of maternal and fatal outcome. 

Statistical analysis 

The recorded data was compiled and entered in a 

spreadsheet computer program (Microsoft Excel 2007) 

and then exported to data editor page of SPSS version 15 

(SPSS Inc., Chicago, Illinois, USA). For all tests, 

confidence level and level of significance were set at 95% 

and 5% respectively.  

RESULTS 

This prospective observational study was conducted at 

labour room, and obstetrics ICU, of the department of 

obstetrics and gynaecology of SSG Hospital over duration 

of 1 year. After applying inclusion/exclusion criteria and 

taking informed consent, 50 pregnant patients with kidney 

injury were included in the study. All patients were 

classified according to AKIN classification. Following 

were the results related to the study. 

Mean age of the patients in our study was 26.56±5.04 

years. Majority of the women in study were in the age 

group 21-30 years (68.00% patients), followed by 18.00% 

patients in 31-40 years age group. Mean height and weight 

of the patients was 152.48±5.91 cm and 49.7±6.97 kg, 

respectively. Majority of the patients belonged to Hindu 

religion (82.00% patients) and from lower socioeconomic 

class (98.00% patients). Most of the patients were 

unbooked (68.00% patients); gravida 1 (34.00% patients) 

followed by gravida 2 (24.00% patients) and gravida 3 

(24.00% patients); and nullipara (32.00%) followed by 

para 2 (28.00%). 
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Table 1: Distribution of demographic and clinical 

characteristics of study subjects. 

Demographic and clinical 

characteristics 
Frequency % 

Age distribution in years 

<=20 7 14.00% 

21-30 34 68.00% 

31-40 9 18.00% 

Mean ± Stdev 26.56±5.04 

Median (IQR) 26 (23-30) 

Height (cm) 

Mean ± Stdev 152.48±5.91 

Median (IQR) 152 (148-156) 

Weight (kg) 

Mean ± Stdev 49.7±6.97 

Median (IQR) 49 (45-52) 

Religion 

Hindu 41 82.00% 

Muslim 9 18.00% 

Socio-economic status 

High 1 2.00% 

Low 49 98.00% 

Booking status 

Booked 16 32.00% 

Unbooked 34 68.00% 

Gravida 

G1 17 34.00% 

G2 12 24.00% 

G3 12 24.00% 

>G3 9 18.00% 

Parity 

P0 16 32.00% 

P1 11 22.00% 

P2 14 28.00% 

P3 6 12.00% 

>P3 3 6.00% 

Gestational age (in weeks) 

Preterm 37 80.43% 

Term 9 19.57% 

Mean ± Stdev 32.93±5.83 

Median (IQR) 34.93 (30.429-36) 

Family history 

All siblings has SCT 1 2.00% 

Not significant 49 98.00% 

Hemodialysis 

No 42 84.00% 

Yes 8 16.00% 

Systolic blood pressure (mmHg) 

Mean ± Stdev 135.83±24.48 

Median (IQR) 140 (120-150) 

Diastolic blood pressure (mmHg) 

Mean ± Stdev 86.67±14.04 

Median (IQR) 90 (80-100) 

Hemoglobin (gm%) 

Mean ± Stdev 7.39±2.58 

Demographic and clinical 

characteristics 
Frequency % 

Median (IQR) 6.85 (5.700-8.800) 

Total count (/cumm) 

Mean ± Stdev 18596.6±8613.41 

Median (IQR) 
17435 

(12800-23060) 

Platelet count 

Mean ± Stdev 153208±77717.91 

Median (IQR) 
153000 (92000-

204000) 

Serum bilirubin (mg/dl) 

Mean ± Stdev 2.45±3.08 

Median (IQR) 1.1 (0.800-2.100) 

Serum urea (mg/dl) 

Mean ± Stdev 63.36±25.18 

Median (IQR) 59 (47-76) 

Pulse (minute) 

Mean ± Stdev 99.96±21.03 

Median (IQR) 96 (87.500-110.500) 

Platelet concentrate 

Mean ± Stdev 0.64±1.54 

Median (IQR) 0 (0-0) 

Packed cell volume 

Mean ± Stdev 3.1±2.65 

Median (IQR) 3(2-4) 

Cryoprecipitate 

Mean ± Stdev 0.54±1.42 

Median (IQR) 0 (0-0) 

Fresh frozen plasma 

Mean ± Stdev 2.96±5.38 

Median (IQR) 0 (0-4) 

International normalized ratio 

Mean ± Stdev 1.32±0.44 

Median (IQR) 1.15 (1.100-1.370) 

Single donor platelet 

Mean ± Stdev 0.2±0.61 

Median (IQR) 0 (0-0) 

Mean gestational age was 32.93±5.83 weeks. Family 

history was found in only 1 patient (2.00%) who had all 

siblings with SCT. Hemodialysis was required in 8 

(16.00%) patients. Mean SBP was 135.83±24.48 mmHg; 

mean DBP was 86.67±14.04 mmHg; mean hemoglobin 

was 7.39±2.58 g%; mean total count was 

18596.6±8613.41/cumm; mean platelet count was 153208; 

mean INR was 1.32±0.44; mean serum bilirubin was 

2.45±3.08 mg/dl; and mean serum urea was 63.36±25.18 

mg/dl. The patients received mean platelet concentrate 

(0.64±1.54); mean packed cell volume (3.1±2.65); mean 

cryoprecipitate (0.54±1.42); mean fresh frozen plasma 

(2.96±5.38); and mean single donor platelet (0.2±0.61).  

As compared to initial serum creatinine, last serum 

creatinine was significantly lower (1.1 vs 2.6, P<.0001) 

(Figure 1). 
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Figure 1: Comparison of initial serum creatinine with 

last value. 

 

Figure 2: Association of etiological factors with 

maternal outcome. 

Table 2: Association of serum creatinine with maternal outcome. 

S. creatinine  

(mg/dl) 

Complete recovery 

(n=32) 

Death 

(n=10) 

Discharge on request 

(n=4) 
P value* 

Initial 

Mean ±  

Stdev 
2.84±0.8 2.87±1.72 2.82±1.32 

0.631 
Median 

(IQR) 
2.65 (2.250-3.100) 2.56 (2.200-2.800) 2.25 (2.100-3.550) 

Last 

Mean ±  

Stdev 
1.08±0.28 3.22±1.8 2.44±1.74 

0.0002 
Median 

(IQR) 
1.1 (0.900-1.200) 2.4 (2.400-4.300) 2.18 (1.335-3.550) 

% Improvement  

in serum  

creatinine 

Mean ±  

Stdev 
59.68±14.47 -29.05±81.33 17.31±36.98 

0.0001 
Median 

(IQR) 
60.06 (52.849-71.198) 0 (-41.935-0.415) 0 (-1.750-36.364) 

*-Kruskal Wallis test. 

Table 3: Association of etiological factors with fetal outcome. 

Etiological factors 

Fetal outcome 

Total 
P 

value* 
Abortus 

(n=2) 

Alive 

(n=19) 

Dead 

(n=28) 

Undelivered 

(n=1) 

Mild anaemia 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) 1 (100.00%) <.0001 

Postpartum haemorrhage 0 (0.00%) 1 (100.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) 0.645 

Mild pre-eclampsia 0 (0.00%) 2 (16.67%) 10 (83.33%) 0 (0.00%) 12 (100.00%) 0.176 

Severe anaemia 0 (0.00%) 3 (25.00%) 8 (66.67%) 1 (8.33%) 12 (100.00%) 0.185 

Post-partum eclampsia 0 (0.00%) 1 (100.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) 0.645 

Surgical site infection 0 (0.00%) 1 (100.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) 0.645 

Acute fatty liver of 

pregnancy 
0 (0.00%) 0 (0.00%) 1 (100.00%) 0 (0.00%) 1 (100.00%) 0.849 

Severe pre-eclampsia 0 (0.00%) 5 (55.56%) 4 (44.44%) 0 (0.00%) 9 (100.00%) 0.613 
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Etiological factors 

Fetal outcome 

Total 
P 

value* 
Abortus 

(n=2) 

Alive 

(n=19) 

Dead 

(n=28) 

Undelivered 

(n=1) 

Traumatic PPH 0 (0.00%) 3 (75.00%) 1 (25.00%) 0 (0.00%) 4 (100.00%) 0.462 

HELLP syndrome 0 (0.00%) 1 (50.00%) 1 (50.00%) 0 (0.00%) 2 (100.00%) 0.975 

Idiopathic 1 (50.00%) 1 (50.00%) 0 (0.00%) 0 (0.00%) 2 (100.00%) 0.006 

Atonic PPH 0 (0.00%) 2 (66.67%) 1 (33.33%) 0 (0.00%) 3 (100.00%) 0.759 

Obstetric haemorrhage 0 (0.00%) 1 (100.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) 0.645 

Hepatitis E 0 (0.00%) 1 (100.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) 0.645 

Septic abortion 1 (100.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (100.00%) <.0001 

Abruption placentae 0 (0.00%) 0 (0.00%) 14 (100.00%) 0 (0.00%) 14 (100.00%) 0.002 

Antepartum eclampsia 0 (0.00%) 0 (0.00%) 5 (100.00%) 0 (0.00%) 5 (100.00%) 0.225 

Placentae previa 0 (0.00%) 1 (50.00%) 1 (50.00%) 0 (0.00%) 2 (100.00%) 0.975 

Septicaemia 0 (0.00%) 0 (0.00%) 2 (100.00%) 0 (0.00%) 2 (100.00%) 0.651 

 

 

Figure 3: Association of initial serum creatinine with 

etiology. 

In this study, mode of delivery in most of the patients 

(66.00%) was vaginal delivery, followed by emergency 

LSCS in 26.00% patients. In this study, 64.00% patients 

recovered completely, 4 patients got discharged on 

request, 4 patients did not follow-up, and death happened 

in 10 (20.00%) patients. In this study, 56.00% fetuses were 

dead, 38.00% fetuses were alive, 2 got aborted and 1 was 

undelivered.  

There was no significant association of etiological factors 

with maternal outcome (Figure 2). 

There was no significant association of initial serum 

creatinine with maternal outcome (P=0.631). However, 

there was significant association of last serum creatinine 

and % Improvement in serum creatinine with maternal 

outcome as last serum creatinine was significantly highest 

in dead as compared to completely recovered patients and 

discharged on request patients (2.4 vs 1.1 vs 2.18, 

P=0.0002), and % improvement in serum creatinine was 

significantly highest in completely recovered patients as 

compared to dead and discharged on request patients 

(60.06 vs 0 vs 0, P=0.0001). Among the patients who died, 

rather than improvement, there was a 30% deterioration in 

the serum creatinine. 

There was no significant association of etiological factors 

with fetal outcome, except Mild anaemia (which was 

present in the only undelivered one), Septic abortion 

(found in only abortus), idiopathic causes (seen in alive 

and abortus) and Abruption placentae (in 14 dead fetus 

only) (P<0.05) (Table 3). 

There was no significant association of etiological factors 

with mode of delivery (P>0.05) except mild anemia, 

idiopathic cause (P<.0001), septic abortion (P<.0001) and 

placentae previa (P<.0001). There was no significant 

association of initial SCr, last SCr, and % improvement in 

serum creatinine with mode of delivery (P>0.05). 

There was no significant association of initial SCr, last 

SCr, and % improvement in serum creatinine with etiology 
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(P>0.05), except antepartum eclampsia where initial and 

last SCr were comparable, but % improvement in SCr was 

significantly higher in patients without antepartum 

eclampsia as compared to those with antepartum 

eclampsia (55.56 vs 0, P=0.021) (Figure 3). 

DISCUSSION 

AKI in pregnancy bears a high risk of development of 

bilateral renal cortical necrosis and, consequently, of 

chronic renal failure. Obstetric complications constitute 

the most common cause of renal cortical necrosis (50-

70%). Abruptio placenta, septic abortion, eclamptic 

toxemia, post-partum hemorrhage (PPH) and puerperal 

sepsis are the pregnancy- related situations responsible for 

causing renal cortical necrosis. Regardless of cause, the 

management of AKI is mainly supportive, with dialysis 

being indicated when medical management fails to treat 

the complications.9 We aimed to understand AKI 

characteristics in pregnancy and identify the factors related 

to its maternal and fetal outcomes. We also determined the 

outcome of disease in form of recovery, morbidity, and 

mortality. 

Mean age of the patients in our study was 26.56 years. 

Majority of the women in study were in the age group 21-

30 years. Mean height and weight of the patients was 

152.48±5.91 cm and 49.7±6.97 kg, respectively. 

Comparable to our study findings, Godara SM et al, 

reported that the mean age of the study patients was 26.4 

years and the most common age group affected was 20-25 

years, while in the studies of Bekele D et al and Mahesh E 

et al the mean age was 28.9 years and 25 years, 

respectively.10-12 

In our study, most of the patients were gravida 1 followed 

by gravida 2 and gravida 3 and nullipara followed by para 

2. Mean gestational age was 32.93±5.83 weeks. In contrast 

to our study, in study by Godara SM et al, majority were 

multigravida and primigravida.10  

Mean SBP was 135.83±24.48 mmHg; mean DBP was 

86.67±14.04 mmHg; mean hemoglobin was 7.39±2.58 

g%; mean total count was 18596.6±8613.41/cumm; mean 

Platelet count was 153208; mean INR was 1.32±0.44; 

mean Serum bilirubin was 2.45±3.08 mg/dl; and mean 

Serum urea was 63.36±25.18 mg/dl. In study by Godara 

SM et al the mean predialysis blood urea was 129±49 

mg/dL and serum creatinine was 6.5±2.5 mg/dL.10 

In this study, mode of delivery was vaginal delivery in 

most of the patients (66.00%), followed by Emergency 

LSCS in 26.00% patients. Maternal mortality rate in our 

study was 20.00% where as 64.00% patients recovered 

completely, 8% patients got discharged on request, and 8% 

patients did not follow-up. A relatively higher rate of 

maternal mortality in developing countries like India is 

typically associated with the delay on the part of the 

patients and their attendants. In study by Bekele D et al, 

83% women were discharged with improvement, 5 (12%) 

died, and 2 (5%) absconded. Of the five maternal deaths, 

three women had pre-eclampsia-related AKI and two had 

puerperal sepsis-related AKI.11 Mahesh E et al, reported 

similar mortality rate as that of our study.12 

Fetal mortality rate was also remarkably high in our study. 

In this study, 56.00% fetuses were dead, 38.00% fetuses 

were alive, 4% got aborted and 2% was undelivered. Out 

of 19 alive newborn babies, 12 neonates were handed over. 

Only 7 neonates required NICU admission. In study by 

Bokhari et al, the rate of fetal mortality was 60%.13 Patel 

et al, reported that fetal mortality rate was 41.7% in their 

study.14 

In this study, icterus was present in 7 (14.00%) and edema 

was present in 31 (62.00%) study subjects. Pandey et al, 

reported that the most common presenting symptom was 

oliguria seen in 58.53% (24) of patients followed by 

oedema feet in 53.65% (22) of patients.15 

In this study, in majority of the study subjects (28.00%) 

etiology was abruption placentae, followed by mild pre-

eclampsia and severe anaemia in 24% patients each. 

Godara SM et al, reported that in majority, the etiology of 

AKI in the study patients included post-abortion sepsis and 

hemorrhage in early pregnancy.10 Bekele D et al, reported 

that the most common cause of pregnancy-related AKI 

was pre-eclampsia or eclampsia (31/42, 74%), followed by 

puerperal sepsis (6/42, 14%).11 

There was no significant association of etiological factors 

with maternal outcome. Mild anaemia, Septic abortion 

(present in abortus), and Abruption placentae showed a 

significant association with fetal outcome; severe pre-

eclampsia showed a significant association with NICU 

admission cause (p<0.05). Mild anaemia (P<.0001), 

idiopathic cause (P<.0001), septic abortion (P<.0001) and 

placentae previa (P<.0001)showed significant association 

with mode of delivery (P<0.05). Bokhari et al13 reported 

that IUD was the outcome of pregnancy in 60% women. 

PPH was the cause of obstetric AKI in 41% women in our 

study group. This result is relatable to the findings of a 

study conducted by Ali et al that depicted obstetric 

hemorrhage causing AKI in 58% of patients in their study 

population.16 

No significant association of initial serum creatinine with 

maternal outcome (P=0.631) was found but, a significant 

association of last serum creatinine and % improvement in 

serum creatinine with maternal outcome existed in our 

study. There was no significant association of initial and 

last serum creatinine with fetal outcome, NICU admission, 

and mode of delivery; however, % improvement in serum 

creatinine was significantly higher in alive foetuses as 

compared to aborted, dead and undelivered foetuses. Our 

study results corroborated with other studies as well. 

Pandey et al.15 

There was no significant association of serum creatinine 

with etiology. However, percentage improvement in SCr 
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was significantly lower in patients with antepartum 

eclampsia. To our knowledge, there is no study that has 

investigated the relationship of creatinine and etiology of 

AKI in pregnant women. 

CONCLUSION 

Pregnancy-related AKI is a common medical problem, and 

abruption placentae, followed by mild pre-eclampsia and 

severe anemia seems to be the most common etiological 

factors. The requirement of transfusion and haemodialysis 

becomes imperative in such patients. No association of 

etiological factors with maternal outcome was present. 

Improvement in serum creatinine was highest in live 

patients and fetuses. % improvement in SCr was lower in 

patients with antepartum eclampsia. Mild anaemia, septic 

abortion, and abruption placentae were significantly 

associated with fetal outcome. Septic abortion and 

placentae previa were significantly associated with mode 

of delivery. Overall, the maternal outcome was good but 

the fetal outcome was dismal due to AKI in pregnancy. 
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