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Abstract:

Introduction: Acute kidney injury (AKI) is a commonly recognized clinical problem after many morbid conditions related
to complicated obstetrics. Preeclampsia, eclampsia and hemolysis, elevated liver enzymes and thrombocytopenia (HELLP)
are among many other conditions of pregnancy related AKI (PR-AKI). Pathogenesis of preeclampsia is complex and not
clearly understood though many researchers have published numerable studies on subject.

Present study aims to report case series of patients with PR-AKI developing in association with preeclampsia, their course
of illness and outcome.

Patients and Methods: This study was carried out at Sindh Institute of Urology and Transplantation, Karachi, Pakistan, which
1s a tertiary care renal unit. Subjects for the study reported here comprise a cohort of 227 women coming to this institution
with diagnosis of preeclampsia and AKI. AKI was defined according to KDIGO guidelines and diagnosis of preeclampsia
was based on latest definition from UpToDate.

Results: From January 1990 to December 2014, there were 1,441 women with PR-AKI brought to this institution among
these 227 (15.75%) fulfilled the criteria of preeclampsia. Mean age of these women was 27.96% 5.54 years. On presentation
93.4% were oligo-anuric, thrombocytopenia was found in 48%, deranged INR in 18.9% and raised liver enzymes in 33.5%.
On arrival 22% were in sepsis, mechanical ventilator support required in 11%. Impaired Glasgow coma scale noticed in
22%. Intra uterine death of fetus was reported in 75%. Antepartum hemorrhage in 38% and post partum hemorrhage in 32%.
More than one insults combination was found in many. Renal replacement therapy in form of hemodialysis was conducted
in 94.7%. Complete recovery seen in 25%, partial recovery in 31%, CKD developed in 4.4%, ESKD in 27.3% and 12 %
died during acute phase of illness. Partial recovery labelled in those who were showing improving trends in renal function
but lost follow up before 90 days of insult. While CKD were women who remained in long term follow up with abnormal
renal function and not requiring renal replacement. Sepsis, multi-organ failure and requirement of mechanical ventilatory
support on arrival were significant predictors of mortality with p value <0.001.

Conclusion: Preeclampsia and its progress to eclampsia can be severe life-threatening conditions especially when patients
present with sepsis and multi organ failure. Many women develop irreversible AKI in these conditions.
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Introduction:
Preeclampsia which remains as one of great mystery of obstetrics 1S a syndrome characterized by

hypertension, swelling and proteinuria. It affects 2-8 % of pregnancies worldwide', usually occurs in
third trimester or late second trimester and causes substantial perinatal morbidity and mortality. It 1s
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more common 1n first pregnancy or elderly primigravida but can occur in multiparous women as well.
Preeclampsia only occurs in presence of placenta, even if there is no fetus as in cases of hydatidiform
mole and spontaneously resolves in post partum period. The pathophysiology of preeclampsia has been
searched over past 6-7 decades and various theories has been described. The clinical findings of
preeclampsia are supportive for systemic endothelial dysfunction and microangiopathy. The target
organs can be kidneys where glomerular endotheliosis occurs causing proteinuria and hypertension,
liver involvement resulting in elevated liver enzymes, hemolysis and thrombocytopenia (HELLP
syndrome). Brain involvement can cause headaches, blurring of vision and seizures when progress
towards eclampsia. It 1S believed that placenta has abnormal vascular development in women who
develop preeclampsia. Genetic predisposition has also been reported with positive family history.’
Prostacyclin production is reportedly decreased in preeclampsia’, whereas thromboxane increases
significantly.’ The release of endothelin from vascular endothelial cells has been postulated to cause
hypertension in preeclampsia.’

More recently placental secretion of anti angiogenic factors like soluble fms-like tyrosine kinase-1 has
been reported. It binds vascular endothelial growth factor in matemal circulation and causes widespread
maternal vascular dysfunction leading to preeclampsia.’ It has also been reported that women with a
history of recovered AKI are at 3-5 fold increased risk for preeclampsia and fetal growth retardation
despite otherwise normal GFR prior to pregnancy.’

Despite improvement in understanding of pathophysiology over these decades, management of
preeclampsia mainly remains supportive with close observation, use of anti hypertensives, magnesium
sulphate and early induction of labor. Fetal outcome 1s poor; fetus often dies in utero or if survives fetus
1s frequently small for gestational age.

The current study 1s aimed to report preeclampsia contributing to pregnancy related acute kidney injury
(PR-AKI) from tertiary care renal unit where these patients were referred from obstetrical facilities after
being found derangement in renal functions and/or decline in urine output.

Patients and Methods:

It was a retrospective, observational study involving data collection from case records, carried out at a
tertiary nephrology care center of Sindh Institute of Urology and Transplantation (SIUT) over a period
of 25 years, 1.e. from January 1990 to December 2014. AKI was defined according to the KDIGO
guidelines (criteria applied in retrospect);” increase in serum creatinine or decline in urine output were
used to classify patients as having AKI. Pregnancy related complications contribute to sizable
population of AKI. Among these women only those with preeclampsia were selected for present study.

Preeclampsia was defined according to latest updated definition, as the new onset of hypertension and
proteinuria or the new onset of hypertension and significant end-organ dysfunction with or without
proteinuria after 20 weeks of gestation or postpartum in a previously normotensive woman.’

There may found co existing HELLP syndrome (Hemolysis, Elevated Liver enzymes, Low Platelets) or
hemolytic-uremic syndrome (HUS) with preeclampsia. But women with HELLP or HUS with out
hypertension and edema developing after 20 weeks of gestation are not included in current study.
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Women were labelled recovered when achieved normal renal function and sustained so in long term
follow up. Partial recovery was labelled in those who were showing improving trends in renal function
but lost follow up before 90 days of insult. While CKD were women who remained in long term follow
up with abnormal renal function and not requiring renal replacement. End stage kidney disease (ESKD)
was defined when patient became dialysis dependent.

The study protocol was in accordance with the Declaration of Helsinki and SIUTs”  Institutional Ethical
Review Committee has granted permission for publishing this data.

Statistical Analysis: Statistical analysis was done on SPSS version 22.0. Continuous variables were
expressed as mean T standard deviation, median and minimum and maximum ranges are documented.
Frequencies and percentages were computed for categorical variables. Chi- square independent or
Fisher' s Exact test were used to determine the proportions difference between outcomes. P value
<0.05 was considered as significant.

Results:

During study period between January 1990 to December 2014, there were found 1,441 cases of PR-AKI
which was 25.62% of total AKI brought to this institution. Of these 227 (15.8%) were found to have
preeclampsia including HELLP syndrome or HUS in association with preeclampsia. Mean age of these
women was 27.96% 5.54 years (range 18-42 years). Demographics of women from day of hospitalization
are given in Table 1. On presentation 212 (93.4%) were oligo-anuric, 215 (94.7%) required renal
replacement therapy on arrival, hyponatremia was found in 69 (30.4%), hyperkalemia in 94 (41.4%),
thrombocytopenia in 109 (48%), thrombocytosis in 25 (11%), deranged INR 1n 43(18.9%), acidosis in
190 (83.7%), raised bilirubin in 47 (20.7 %), raised liver enzymes in 76 (33.5%), on arrival there were
50 (22.02%) women in sepsis, mechanical ventilator support required in 25 (11.01%). Fifty-two
(22.90%) women were found in pulmonary edema on arrival. Seizures were reported in 51 (22.46%)

Table 1: Demographics of studied population

Parameters Mean + SD Median Range
Age (years) 27.960 + 5.544 28 18-42
Duration of Insult (days) 8.22 +6.160 6 1-28
Hemoglobin(G/dI) 8.008 £1.884 7.9 4.1-13.4
WCC x 103 /ul 19.669 +9.201 17.7 3.7-54.2
Platelet x 103 /ul 217.05 £183.701 155 11-1189
Urea mg/dl 196.16+ 93.779 180 56-547
Creatinine mg/dl 9.672 + 4.907 8.6 2.4-26.29
Sodium mEq/L 133.06 +10.022 135 100-161
Potassium mEq/L 5.047 £1.205 4.5 2.1-8.3
Venous Bicarb mEq/L 15.47 £5.427 15 4-42
LDH U/L* 1780.27+ 1641.161 2345 112 - 9566
Uric Acid mg/dI* 11.033 £2.376 10.9 6.5-23.8
AST U/L* 241.67 £642.233 46.50 5-4672
ALT U/L* 169.20 +361.916 37 5-2542
Alk Phos U/L* 156.70 £+111.601 127 19-1058

*not available for all patients
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women. Three women had hemiparesis developed during this acute course of illness. Along with
preeclampsia other factors like perinatal hemorrhage, intra uterine death of fetus, requirement of LSCS
were present with different frequencies and described in Table 2. Renal biopsies are available in 48
women 1n present study, in 30 it was reported patchy or extensive cortical necrosis, acute tubular
necrosis in 11, tubulo interstitial in 2 and HUS in 5. Urinalysis was available for 116(51.1%) women
and all had 3-4+ proteinuria on dipstick. Many had absolute anuria on presentation and thus urinalysis
not available from day of hospitalization. Outcome of all studied population 1s given in Fig 1.
Statistically significant impact on outcome in term of death was seen with combination of sepsis, multi-
organ failure and requirement of mechanical ventilation (p<0.001) and sepsis and mechanical ventilation
p 0.003.

Women developing ESKD revealed highly significant association with sepsis (p<0.001). HELLP in
association with preeclampsia was significantly higher in women who died (p 0.009).

Table 2: Associated factors with Preeclampsia

Factors Number %
Ante Partum Hemorrhage 86 37.88
Post Partum Hemorrhage 73 32.15
Intra Uterine Fetal Death 171 75.30
LSCS 96 42.29
HELLP syndrome 32 14.09
HUS 5 2.20
Eclampsia 51 22.46

*more than one factor in one woman was frequently found

Discussion:

Preeclampsia contributing to PR-AKI has been reported 28.57% from India.”” From developed world
PR-AKI seen on rise over last two decade and hypertensive disorders including preeclampsia has shown
statistically significant increase during 2009-2010.""

A study published from tertiary renal care center of same city of Karachi, addressing PR-AKI has shown
preeclampsia, eclampsia and HELLP contributing 11.6% of this population, this was one year study on
43 women, overall poor outcome has been reported in this study but details of 5 women with eclampsia,
preeclampsia and HELLP was not specified.”

Another study from country reveals similar frequency of 11.7% of preeclampsia, eclampsia and HELLP
to total PR-AKI during one year, but again total population was small and i1solated outcome from this
special sub-group is not mentioned.” Present study reveals preeclampsia, eclampsia and HELLP
contributing 15.75% of total PR-AKI and highlights details of presentation and outcome in this
particular group, also it is larger size population studied over a span of 25 years.

Seizures has been reported in 51 (22.46%) women in present cohort, but it can not be commented with
confidence that this was eclampsia or other metabolic factors that were contributing to seizures for
example hyponatremia in 30% with serum sodium level as low as 100 mEg/L 1n some and hypernatremia
in 6.6 % with sodium levels as high as 161mEq/L in some women, many women were acidotic on
presentation, also there were many who presented in septicemia which can contribute to seizures.
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HELLP syndrome develops in 10-20% of women with preeclampsia.” In present study 32 (14.09%)
women had associated HELLP.

Fig 1: Outcome of preeclampsiarelated AKI among 227 pregnant females.
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AKI in setting of preeclampsia and associated HELLP syndrome has shown other associated
complications like abruptio placentae in these women. Some studies have reported abruption of placenta
and antepartum or post partum hemorrhage in 22-24% of women.” In present study antepartum
hemorrhage was reported in 38% and post partum in 32% women.

Micro angiopathic hemolysis is reported to be associated with severe form of preeclampsia,’ in present
series histological findings of microangiopathy has been found in 5 women. Those who had HUS with
no supporting diagnosis of preeclampsia have been published from this institution previously.

The association of hyperuricemia with pre eclampsia was first described more than a century ago ', and
serum uric acid levels are usually found elevated in preeclampsia. In present study uric acid levels are
not available for all patients but where done it was found raised in 98%. Uric acid may be result of
tissue ischemia and hyperuricemia may contribute to vascular damage and hypertension.”

While some have reported low absolute risk of ESKD development,”’ some mentioned 21.2% of HELLP
and AKI women requiring long term dialysis” in our experience we have found 27.3 % of women
developing ESKD. Urinary excretion of viable podocytes or podocyte specific tryptic peptides or their
respective mRNAs has been reported and labelled as highly sensitive and specific markers for
preeclampsia.”’ This can explain permanent glomerular damage and irreversible AKI in this particular
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group, but these markers were not studied in present population.

Higher risk of maternal mortality has been reported with isolated HELLP syndrome®™ and this risk further
increases with development of complication like AKI"In our studied population 11.9% women died
during acute phase of illness and there was significant correlation of HELLP syndrome was found with
death of women in present study. In a local study by Khattak et.al. hypertensive disorders were observed
in 6.8% of pregnancy related AKI compared to 15.8% in the current study. > They had far lesser number
of patients (n=88) compared to 1441 pregnant women with AKI in our study.

Risks for fetus also increases with preeclampsia and preterm child birth whether spontaneous or induced
because of uncontrolled hypertension, small for gestational age fetuses and intra uterine fetal demise all
has shown association with preeclampsia.”In present study intra uterine death was reported in 75% of
women indicating severity of condition before recognition.

Preterm babies also are at risk of developing neurological deficits” we have not recorded this aspect in
our present study.

Pulmonary edema has been reported as a feature of the severe preeclampsia and was observed in
approximately 10 % of preeclampsia with severe features in a prospective study.” In present studied
population we have also seen this feature but with little higher frequency that may explain delay in
diagnosis of preeclampsia and severity of disease. As discussed previously catchment area for our renal
care unit 1s very extensive and because of availability of free medical care and renal replacement therapy
at this center very poor patients from very distant areas of country come to this institution.” Patient’ s
relatives often stay on road side tents as long as their patients being treated here. Once they discharged
from hospital till the length of few follow ups they stay there and when their patient is stable they go
back to home town and never come back. That social factor is reflected in remarkable number of women
in present study that is 31% labelled as partially recovered.

Limitation of study, as it was retrospective data collection from records many women from very early
part of study were lacking reports available for serum uric acid, though over later years it was usually
suggested for PR-AKI patients.

Conclusion:

There has been increasing interest and research going on regarding preeclampsia and other disorders
causing complications during pregnancy or in post partum period. In our country with poor health infra
structure even most preventable causes like simple perinatal hemorrhages causing hypovolemia and
ischemic tubular injury can not be addressed appropriately. Other complications like preeclampsia,
eclampsia and HELLP syndromes which have complex pathophysiology would come further down the
list. To know the exact size of problem we need to do properly designed prospective control studies
with implementation of further refined studies to assess podocyte excretion, long term follow up on
born babies in these women etc.
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