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ABSTRACT

Introduction: Pre-eclampsia is one of the most common causes of maternal and fetal complications in
developing countries. Owing to its multisystem involvement, hypertension and proteinuria in pre-eclamptic
women may lead to acute or chronic renal failure. Early diagnosis is vital to avoid this organ failure. Aims &
Objectives: To assess renal function by measuring and comparing four renal function parameters including
Blood urea Nitrogen (BUN),serum creatinine, creatinine clearance and 24-hr urinary protein in pre-eclamptic
and normotensive pregnant women at different stages of pregnancy. Place and duration of study: This
prospective and observational study was conducted in 2009 at Shaikh Zayed Hospital. The patients were
taken from Gynae and Obstetrics OPD, with 24 weeks of gestation. Material & Methods: In this study, 25
normotensive Controls and 25 pre-eclamptic pregnant women (cases) were included. Serum and urinary
samples were taken at 24 weeks, 28 weeks, 32 weeks of gestation as well as at term (38 weeks). Blood urea
nitrogen (BUN), serum creatinine, spot urinary protein and urinary creatinine were measured by clinical
Chemistry Auto analyzer Dimension AR. Whereas, 24 hours urinary protein and creatinine clearance were
calculated later. Results: BUN level of cases were significantly high as compared to controls at 32 weeks and
at term (p<0.01) however creatinine clearance was found to be significantly low (p>0.05) in pre-elamptic
women only at 38 weeks. Apart from other results, 24-hours urinary protein was found to be significantly high
(p<0.05) in pre-eclamptic women as compared to normotensive women at all stages of pregnancy.
Conclusion: Our study showed that BUN, Creatinine clearance and most importantly 24-hr urinary protein
may be used to assess the renal function in relation with the severity of pre-eclampsia.

Key words: Pre-eclampsia, Blood Urea Nitrogen (BUN), Proteinuria.

INTRODUCTION has been documented.* Whereas, during pre-
eclampsia, various impaired molecular pathways
cause endothelial dysfunction that leads to a
decrease in renal blood flow and glomerular

filtration rate along with the appearance of

Pre-eclampsia is a potentially life-threatening
complication of pregnancy. It has been described as

hypertension (systolic blood pressure > 140 mmHg
and/or diastolic blood pressure > 90 mmHg)
associated with proteinuria (24-hours protein
excretion > 300 mg) diagnosed after 20 weeks of
uneventful gestation upto 2 week postpartum.!
Delivery serves to cure the mother from high blood
pressure and proteinuria also vanishes within a few
weeks postpartum.? Pre-eclampsia has deleterious
effects on maternal and fetal health especially in the
developing areas of the world.® Physiologically, in
healthy pregnant women, a rapid rise in renal blood
flow and increase in GFR (glomerular filtration rate)

proteinuria. Therefore, in pre-eclamptic women, the
extent of proteinuria is considered to be a marker of
endothelial dysfunction and severity of this disease.’
The hemodynamic and endothelial changes in pre-
eclampsia make the kidneys more vulnerable to
develop acute renal failure and rarely an irreversible
form of this disease called renal cortical necrosis.*
Similarly, It has been documented that pre-
eclamptic women are at a higher risk of end stage
kidney disease and hypertension later in life.®

In this prospective study, all the major renal
function markers including blood urea nitrogen,
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serum creatinine, creatinine clearance and 24 hours
urinary protein were measured at four different
gestational intervals namely 24 weeks, 28 weeks, 32
weeks and at term. The purpose of his study was to
compare these renal function markers in
normotensive and pre-eclamptic pregnant women in
order to highlight their diagnostic role in the
evaluation of kidney function during pre-eclampsia.

MATERIAL AND METHODS

This study was conducted in the Department of
Biochemistry and Chemical Pathology, Shaikh
Zayed Hospital, Lahore. Relevant patient data was
collected between January to December 2009.

A total of fifty (50) subjects were taken, in which 25
Normotensive pregnant women were taken as
controls and 25 pre-eclamptic pregnant women were
taken as cases.

Blood and urine samples were taken at 24 weeks, 28
weeks, 32 week of gestation and at term. Blood urea
nitrogen, serum creatinine, spot urinary protein and
urinary creatinine were measured by clinical
chemistry Autoanalyzer Dimension AR. Whereas 24
hours urinary protein and creatinine clearance were
calculated at mentioned weeks of gestation for
comparison along with controls and cases.

Inclusion criteria: Twenty five normotensive
pregnant women of gestational age between 20 - 24
weeks and 25 pre-eclamptic pregnant women
between 20 - 24 weeks of gestation were included in
this study.

Exclusion Criteria: Women having hypertension
due to any other cause like renal, hepatic or cardiac
diseases were excluded from this study.

Statistical analysis:

SPSS 20.0 was used for data entry and analysis P-
value was generated by one way ANOVA and t-test.
A p-value less than 0.05 was considered
significant.”

RESULTS

Normotensive controls and pre-eclamptic cases
were investigated for BUN, Serum Creatinine,
Creatinine Clearance and Urinary Protein at 24, 28,
32 and 38 weeks. There was no significant
difference in results of BUN till 28 weeks but mean
results of BUN of cases was significantly high
(p<0.01) as compare to controls at 32 weeks and at
38 weeks (Table-1).

There was no significant change in results of serum
creatinine (p>0.05) in controls and pre-eclamptic
cases throughout all gestational weeks. On contrary

to it, results of 24 hours urinary protein were
significantly high (p<0.05) in pre-eclamptic cases as
compared to normotensive controls at all intervals
of gestation (Table-1). Additionally, although
creatinine clearance of controls and cases was not
found significantly low till 28 weeks but at 32 & 38
weeks it was found to be significantly low (p<0.05)
in the pre-eclamptic cases (Table-1).

. .| Creatinine| Urinar;
Weeks Iﬁg/l;l Crﬁlagt;g;ne clearance Proteili,
ml/min mg/dl
54 | 976+ [ 074+ [ 105.0+ [143.88%
@ 0.24 0.23 1.60 7.82
EE ,g | 824+ | 081+ [ 99.46+ [158.96+
£ 0.16 0.24 1.27 7.16
EE | 5, |888=] 086+ | 9401+ [160.58+
5C 020 | 020 0.91 7.41
z At term | 10-60% | 091 | 88.68+ | 181.80+
0.21 0.23 1.47 6.77
5q | 1002 076+ [ 100.86+ [174.48+
o 3.5 021 |2.04 11.45%%*
‘g. . bg | 1072 ] 086+ [ 94.89+ [184.76+
58 0.34 0.20 1.78 | 9.38%*
83 3y |1192=] 087+ | 91.35: [205.68+
& 0.39%* | 0.18 1.27%% | 10.32%*
Ad Atterm| 1365 | 0.98= | 80.38+ | 220+
0.44*%* | 0.16 0.65%* | 10.46**

**p-value<0.01 difference is highly significant

Table-1: Comparison of Renal Parameters in
Normotensive Controls and Pre-eclamptic cases.

DISCUSSION

Pre-eclampsia remains to be a disease of concern
due to its numerous adverse outcomes. Out of these,
acute and chronic renal disorders are serious
complications as they may lead to subsequent renal
failure.” It has been reported that risk of ESRD (End
Stage Renal Disease) increases with recurrent
episodes of pre-eclampsia in two or more
pregnancies.®

Keeping in view the reported facts this study aims to
compare four renal function biomarkers at different
intervals of pregnancy (24, 28, 32 weeks and term)
both in normotensive controls and pre-eclamptic
cases. This may help in the evaluation of their
diagnostic role in this disease. Timely diagnosis and
management is vital to avoid maternal and fetal
morbidity and mortality associated with it.

In our study, when compared the results depicted a
significant difference in the BUN values of cases
and controls at 32 weeks of gestation as well as at
term. These observations were similar to the ones of
the study conducted in Nigeria in 2018.° On the
other hand, serum creatinine manifested no
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significant difference in both groups throughout
pregnancy. In accordance with our findings, some
prior studies also observed statistically insignificant
change in serum creatinine of the two cited
groups.'®!! Moreover, another research, reported
increased serum creatinine levels in the pre-
eclamptic cases but stated it to be of no predictive
value in pre-eclampsia.'?

Lastly and most importantly, the pre-eclamptic
cases were observed to have significantly high
levels of 24 hours urinary protein as compared to
normotensive controls at all intervals of gestation.
This significant rise in the proteinuria of these
patients was in accordance with the findings of
various other studies as well.>*!3 A meta-analysis
by Mc Donald et al has confirmed the association
between pre-eclampsia and persistent proteinuria.'*
It is also stated that progressive proteinuria is
actually the consequence of endothelial dysfunction
in pre-eclampsia and serves as an indicator of
impaired renal function beyond pregnancy.’ In
conformity, some other studies have also
emphasized the increased risk of renal disease after
pre-eclampsia. !>

Among all the renal function parameters assessed in
this study, BUN and creatinine clearance in last
stages of pregnancy were indicative of renal damage
in pre-eclamptic cases. Whereas, raised 24 hours
proteinuria in pre-eclamptic cases, emerges out to be
the most significant diagnostic and prognostic
indicator of renal dysfunction throughout
gestation.!”-!

Owing to the long-term deleterious consequences of
pre-eclampsia, early diagnosis remains the most
important factor leading to timely management and
prevention of its complications. A larger scale
prospective study of these parameters may serve to
further demonstrate the diagnostic significance of
these renal biomarkers.

CONCLUSION

Amongst all the renal function markers, 24 hours
urinary protein is suggested to be the most
promising early diagnostic and prognostic marker of
pre-eclampsia at all stages of gestation. We can
assess renal damage in preeclamptic patients by
measuring creatinine clearance in later stages, The
patient should be managed early and timely to
prevent renal complications.
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