
                           

Available online at http://saspublisher.com/sjams/    3640 

 

 

Scholars Journal of Applied Medical Sciences (SJAMS)        ISSN 2320-6691 (Online) 

Sch. J. App. Med. Sci., 2016; 4(10B):3640-3643                ISSN 2347-954X (Print) 
©Scholars Academic and Scientific Publisher       

(An International Publisher for Academic and Scientific Resources) 

www.saspublishers.com                           DOI: 10.36347/sjams.2016.v04i10.019 

 

 

 

Etiology and Clinical Spectrum of Pregnancy – Related Acute Kidney Injury 
Rubina Vohra, Shraddha Goswami, Bhavani Mohan Raju, Anubhav Agarwal, Ashish Purohit, Naresh Pahwa, 

Rajesh Bharani 

Department of Nephrology, Sri Aurobindo Medical College and Post Graduate Institute, Indore, India 

 

*Corresponding author 
Dr. Rubina Vohra 

Email: rubina.vohra@gmail.com                                                                                          
                    

Abstract: The aim of the present study was to analyze the etiological factors, clinical spectrum and outcome of 

pregnancy related acute kidney injury. A total of 64 women with pregnancy related acute kidney injury admitted in 

department of nephrology, Sri Aurobindo Medical College and Post Graduate Institute were recruited for the study. Data 

regarding age, parity, obstetrics complications encountered and clinical outcome of patients were recorded in predesigned 

proforma.  Sepsis was the dominant cause of AKI in pregnancy and was present in 29(45.3%). Other causes includes 

APH/PPH (19%), preeclampsia/eclampsia (19%), HELLP (9.5%), HUS (3.1%) and malaria (3.1%). Anemia and 

thrombocytopenia was observed in 47(73%) and 7 (10.9%) cases respectively. Hypertension and tachycardia was 

observed in 19(39.7%) and 29(45.3%) cases respectively. Seven patients were succumbed to their illness. Of the 

54(84.4%) surviving patients, 33(51.5%) had complete recovery of renal functions, 17(26.5%) had partial recovery and 

7(10.9%) became hemodialysis dependent. Pregnancy related acute kidney injury is a life threatening condition. 

Prophylactic measure may be taken to avoid sepsis which is major etiological factor for PR-AKI.  
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INTRODUCTION 
AKI includes a group of clinical syndromes 

that primarily manifest as a rapid decline in the kidney 

function in association with the accumulation of 

metabolic waste [1]. AKI occurring during pregnancy is 

known as pregnancy – related AKI (PR-AKI). 

Pregnancy is associated with many structural and 

functional changes in the urinary system and overall 

hemodynamics and these changes have clinical 

relevance specially in defining AKI and PIH etc. 

 

The incidence of PR-AKI has decreased 

significantly worldwide in the past few decades, from 

20-40 % of the total AKI in the 1960’s to < 10 % in the 

current series through legalization of abortion, better 

antenatal care and better access to the antenatal care [2]. 

In the developed countries there is further decline in the 

incidence of PR-AKI, accounting to only 1-2.8 % [3, 4]. 

However in the developing countries its incidence is 

around 4.2-15 % [3]. Information regarding prevalence 

and etiology is insufficient in India. Although studies of 

PR-AKI have been carried out in India [5]. 

 

Etiology of AKI in pregnancy is varied since 

we have to consider both pregnancy-associated specific 

diseases, as well as all other possible AKI causes that 

may affect women in the reproductive age group. 

Usually, the development of AKI during pregnancy 

follows a bimodal distribution with 2 incidence peaks: 

one in the first trimester, caused by infections (usually 

involving septic abortion), and the other in the third 

trimester, due to late obstetric complications. As in the 

general population, the causes of AKI in pregnant 

women are divided into 3 groups: prerenal, intrarenal 

and post renal. The prerenal causes are more common 

in the earlier stage of pregnancy due to hyperemesis 

gravidarum or acute tubular necrosis in the context of 

septic abortion. In the later stages, AKI development is 

more frequent and usually associated with 

preeclampsia, acute fatty liver of pregnancy, hemolytic 

uremic syndrome (HUS) and sepsis [5,6]. 

 

Etiological variations are seen in developing 

and developed world. In developing countries the 

common contributing factors to PR-AKI are abruptio 

placentae, puerperal sepsis, septic abortion and 

postpartum hemorrhage [7-10]; whereas in developed 

countries, the most common causes of PR-AKI are 

preeclampsia, HELLP syndrome, thrombotic 

microangiopathy (TTP/HUS) of pregnancy, sepsis, and 

hemorrhage by abruptio placentae [11]. Despite 

decreasing incidence, PR-AKI remains a serious 
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complication, with 10-30% of patients progressing to 

end-stage renal disease [11, 12].  

 

Aim of study was to identify the etiology and 

clinical spectrum of pregnancy related acute kidney 

injury. 

 

MATERIAL AND METHOD:  

This study was carried out on patients admitted 

with pregnancy related acute kidney injury in a tertiary 

care center of central India during July 2014 to Jun 

2016. AKI was defined and classified according to the 

Risk, Injury, Failure, Loss and End-Stage Renal Failure 

(RIFLE) criteria, which are based on changes in serum 

creatinine or changes in urine output or both [13]. 

  

Patients with history of renal disease, 

hypertension or diabetes before gestation, history of 

renal stone disease, elevated serum creatinine and 

presence of small-sized kidneys prior to gestation were 

excluded from the study.  Obstetric records including 

parity data, pregnancy-related disorders such as pre-

eclampsia, eclampsia, HELLP syndrome, Hemolytic 

uremic syndrome, antepartum hemorrhage, post-partum 

hemorrhage,  puerperal sepsis, other infections were 

recorded.  

 

Pre-eclampsia was defined by a set of three 

signs including hypertension, edema and proteinuria 

after 20 weeks of gestation. HELLP syndrome was 

defined as existence of three main features: hemolysis 

elevated liver enzymes and low platelets. Hemolytic 

uremic syndrome (HUS) was characterized by 

microangiopathic hemolytic anemia, kidney injury and 

thrombocytopenia.   

 

Complete recovery was defined as return of 

renal functions to normal. Partial recovery was defined 

as patients with impaired renal functions but not 

requiring dialysis. End-stage renal disease was defined 

as patients with impaired renal functions for more than 

three months and requiring dialysis. 

 

RESULTS:  

During the study period a total of 64 patients 

were admitted with chief complaint of pregnancy 

related acute kidney injury. The mean age of women 

was 24.31±4.54 years. 21(32.8%) women were 

nulliparous (Table 1). Out of these 64 patients, 32 

patients had class III RIFLE acute kidney Injury 

whereas 15 and 17 patients had Class II and class III 

acute kidney injury respectively.  

 

 

 

Table 1: Demographic and Obstetrics variables in 

PR-AKI Women 

Variable Number(Percentage) 

Parity  

1 21(33)  

2 16(25)  

≥3 27(42) 

Sepsis 29(45) 

APH/PPH 12(19) 

Pregnancy Induced 

Hypertension 

12(19) 

HELLP 6(9.5) 

Hemolytic Uremic 

Syndrome 

2(3) 

Malaria 2(3) 

 

The most common indication of acute kidney 

injury was sepsis (45%). Cause of sepsis was intra 

uterine death in 11 cases, urinary tract infection in 7 

cases, puerperal in 5 cases, retained part of conception 

in 4 cases and abdominal and chest infection in 1 case 

each. Other causes of AKI were Antepartum/ Post-

Partum hemorrhage (APH/PPH) (19%) and pregnancy 

induced hypertension (19%). Other causes were HELLP 

(9.5%), HUS (3.1%) and malaria (3.1%) (Table 1). 

 

Sign of volume depletion and fluid overload 

were observed in 31(48.4%) and 18(28.1%) patients 

respectively. Blood pressure was found raised 

(SBP>140 mmHg or DBP >100mmHg) in 19(39.7%) 

cases whereas in 7(10.9%) cases had shock (BP < 90/60 

mmHg). Tachycardia was reported in 29(45.3%) cases. 

Symptoms of systemic inflammatory response 

syndrome were observed in 23(35.9%) patients 

 

Hemoglobin levels were below 10g/dl in 47 

cases including 3 cases in which hemoglobin level was 

below 5g/dl and required blood transfusion. Seven 

patients developed severe thrombocytopenia (platelet 

count <50000/μl). The average of maximum creatinine 

from the date of admission to discharge was 3.8±2.8 

mg/dl. Hypokalemia (K
+
<3.5meq/l) and hyperkalemia 

(K
+
>5.5meq/l) were observed in 13(20.3%) and 

7(10.9%) cases respectively. 

 

During the hospital stay, 28 (43.7%) patients 

required hemodialysis; of these, 17 patients required 

more than five sessions of hemodialysis. Rest of the 

patients were treated conservatively and discharged 

within 2 weeks. A total of 7(10.9%) patients expired out 

of which 5(7.8%) patients were succumbed even after 

the start of hemodialysis due to multi organ failure. 

33(51.5%) patients had attained completed response 

and 17(26.5%) patients had partial response to the 

treatment. Rest of the patients had no response to the 

treatment and required chronic dialysis. Renal biopsies 

were performed in patients who did not recover or 

required chronic dialysis. Biopsy reports indicate the 

presence of cortical necrosis in two, acute tubular 
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necrosis in one case and thrombotic microangiopathy in 

2 cases. 

 

Table 2: Outcome of PR-AKI 

Outcome Number(Percentage) 

Complete Response 33(51.5) 

Partial Response 17(26.5) 

No Response 7(10.9) 

Mortality  7(10.9) 

 

DISCUSSION:  

Pregnancy related acute kidney injury is a rare 

but life threatening complication of pregnancy. The 

pathophysiology of renal failure in pregnancy can be 

categorized according to anatomical pathology, 

hemodynamic changes, and abnormal substrate 

handling or acid-base abnormalities. Over 90% of 

pregnant women develop a physiological 

hydronephrosis of pregnancy which is characterized by 

a dilation of the calyces, renal pelvis and ureters. This 

anatomical abnormality may be present until 

the16
th

postpartum week and promotes urinary stasis in 

the ureters, leading to the development of urinary tract 

infections [14]. In present study urinary tract infections 

was present in 7(10.9%) of women. 

 

Similar to our study; sepsis has been reported 

as most common etiology of PR-AKI in the Indian 

subcontinent in previous studies [3, 5, 15, 16]. Sepsis 

accounted for PR-AKI in 45% of our study patients. 

Riedemann et al.; reported that AKI occurs in 19% of 

patients with moderate sepsis, in 23% with severe 

sepsis and in 51% of patients with septic shock [17]. 

Patients with sepsis have generalized vasodilation, 

which causes renal hypo perfusion and, consequently, 

renal failure [18]. 

 

PR-AKI occurs in approximately 1% of 

women with severe preeclampsia [19] and 3-15% of 

women with HELLP syndrome [20]. In our study, 

preeclampsia/eclampsia was the cause of PR-AKI in 

19% of cases. Similar to our study Kumar et al.; [2] 

reported the 24.4% incidence of 

preeclampsia/eclampsia in PR-AKI women. HELLP 

Syndrome was observed in 9.5% of women in present 

study which was similar to study done by Pahwa et al.; 

[16] Aggrawal et al.; [15] reported a lower 

incidence(4%) of HELLP syndrome in PR-AKI 

patients.  

 

Post-partum hemorrhage and antepartum 

hemorrhage were responsible for AKI in 19% of 

patients in present study. Similar to present study, 

Kumar et al.; [2] and Prakash et al.; [21] observed that 

hemorrhage of pregnancy constitutes 17% and 18.8% of 

PR-AKI, respectively. However in contrast to our 

observation, hemorrhage occurred in high percentage of 

PR-AKI patients in the studies by Naqvi et al.; (58%) 

(21) and Goplani et al.; (38%) [3]. 

 

In our study, of the 54(84.4%) surviving 

patients, 33(51.5%) had complete recovery of renal 

functions, 17(26.5%) had partial recovery and 7(10.9%) 

required chronic dialysis. Similar to our observation 

Hassan et al.; reported that 41.4% patients had 

complete recovery, 27.9% had partial recovery and 

13.9%required chronic dialysis [22]. In a study done by 

Aggarwal et al.; [15] 88% of patients were survived, of 

which 42% had complete response, 16% had partial 

response whereas 30% of patients develop end stage 

renal failure and required chronic dialysis. 

 

CONCLUSION: 

In conclusion pregnancy related AKI is a 

common problem in our population. Sepsis is the most 

common etiological factor responsible for the PR-AKI. 

Clinicians should apply the best evidence based 

diagnostic and therapeutic strategies for better 

management of PR-AKI. 
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