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Abstract

Objective: The aim of this study was to evaluate the value of serum cystatin C in assessment of renal

function and compare with conventional renal function tests.

Methods: For this study, 30 females with pre-eclampsia (cases) and 30 healthy pregnant females
(controls) were included from antenatal clinics. Venous blood samples were collected for estimation
of cystatin C, creatinine, urea, uric acid, lipid profile, protein, aloumin, blood sugar and glycosylated
hemoglobin. Spot urine samples were taken for measurement of microalbumin and creatinine. Ap-

propriate statistical tests were applied for significance of difference.

Results: Serum levels of cystatin C and uric acid were significantly higher in cases (P value <0.001
and 0.002, respectively) compared to controls. Urinary microalbumin-creatinine ratio also showed
highly significant difference between cases and controls. However, renal function markers like urea
and creatinine did not show any difference between the healthy pregnant females and pre-eclamptic

patients.

Conclusion: Serum cystatin C appears to be a superior marker of renal function compared to crea-

tinine in patients with pre-eclampsia and showed be routinely included in the investigative work-up

J

of these patients.
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Cystatin C in pre-eclampsia

Introduction

Pre-eclampsia is a syndrome typified by presence of
hypertension, proteinuria and systemic vasocon-
striction in a pregnant female.™ The etiopathoge-
nesis of this syndrome is hypothesized to involve
insufficient placental function with imbalance of
cysteine proteases and their inhibitors, mainly cys-
tatin C.[4 Earlier cross-sectional studies have shown
that cystatin C is better than serum creatinine in
estimating renal function, mainly due to less de-
pendence on age, sex, race and muscle mass with
absence of tubular secretion.** Cystatin C has been
shown to be a reliable marker of glomerular filtra-
tion rate in presence of mild to moderate renal im-
pairment.™

In pregnancy, serum levels of cystatin C is usually
increased in the third trimester due to reduced ex-
cretion and increased synthesis.!™ This rise is further
augmented in pre-eclampsia due to functional and
structural changes in kidneys."® Earlier studies have
demonstrated the correlation of serum cystatin C
with glomerular endotheliosis and in turn, with se-
verity of pre-eclampsia.l”’ An extensive review of
the available indexed English literature failed to
yield any report from our country of analysis of
cystatin C in pre-eclamptic patients.

Hence, the present study is the first such report of
maternal serum levels of cystatin C in pre-eclamptic
patients and comparison with conventional renal
function tests from our country.

Materials and Methods

A total of 60 patients from antenatal clinics (30 with
pre-eclampsia and 30 healthy pregnant females as
controls) were included in this study. The study has
been approved by the institutional Ethics Commit-
tee. Informed consent was taken from all patients.

Venous blood was collected for estimation of cys-
tatin C, creatinine, urea, uric acid, lipid profiles,
protein, glycosylated hemoglobin and blood sugar.
Spot urine sample were also collected for mea-
surement of microalbuminuria and urinary creati-
nine.

Serum cystatin C was estimated using a two reagent
immunoturbidimetry assays on a fully-automated
biochemistry analyzer (XL-300, ERBA Diagnostics
Mannheim GmBH, Germany). For calibration,
cystatin C calibrator (EU-FLO cystatin C calibrator,
Accurex Biomedical Pvt. Ltd., Mumbai) supplied
with kit was used.

Lipid profile (total cholesterol, HDL cholesterol,
LDL cholesterol, VLDL), serum creatinine, urea,
uric acid and total protein were estimated using
appropriate reagents in a fully automated bioche-
mistry analyzer (XL-300, ERBA Diagnostics
Mannheim GmBH, Germany). Glycosylated he-
moglobin was measured using Nycocard HbA1c test
with Nycocard Reader Il (Axis-Shield, Dundee,
Scotland) utilizing the boronate affinity assay. Uri-
nary micro albumin was determined by immuno-
turbidometric method on the automated analyzer.

Appropriate statistical tests were applied to find the
significance of difference of various parameters
between controls and pre-eclampsia patients.

Result

The mean age group of both controls and cases was
similar. Serum cystatin C concentrations were sig-
nificantly higher in pre-eclamptic patients (1.31 +
0.4 mg/L) compared to the healthy pregnant females
(0.96 £ 0.2 mg/L) with p value of <0.001(highly
significant)

Urinary microalbumin-creatinine ratio also showed
a statistically significant difference, being higher in
pre-eclampsia patients (P=0.008).

Similarly, serum uric acid was also significantly
higher in pre-eclampsia patients than controls
(P=0.002). Other parameters that revealed statisti-
cally significant difference include urinary micro
albumin (P=0.015), urinary creatinine (P=0.012)
and serum protein (P=0.029).

Parameters like serum urea, creatinine, lipid profile,
HbA1/C, blood sugar and serum albumin did not
show any significant difference  between
pre-eclampsia patients and healthy pregnant fe-
males. The detailed results are tabulated in Table 1.

Discussion

Pre-eclampsia, a syndrome characterized by hyper-
tension, proteinuria and systemic vasoconstriction,
is one of the leading causes of maternal and fetal
morbidity.™ Although the exact etiology of
pre-eclampsia is clear, insufficient placental func-
tion is thought to play a pivotal role. Studies have
shown that association of pre-eclampsia with defi-
ciency in the trophoblast invasion of maternal spinal
artergse]s, leading to poor perfusion of feto-placental
unit.
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Table 1: Comparison of various biochemical parameters between healthy pregnant females (con-

trols) and pre-eclamptic patients (cases)

Parameter Controls Cases P value
S. Cystatin C (mg/L) 0.96 £0.2 1.31+04 <0.001
B. Urea (mg/dl) 18.93 +3.19 20.13+4.91 0.584
S. Creatinine (mg/dl) 0.7 £0.08 0.71 £ 0.09 0.907
S. Cholesterol (mg/dl) 228.07 + 31.8 239.53 +51.8 0.228
S. HDL Cholsterol (mg/dl) 63.5+5.6 63.63 £ 22.1 0.2

S. LDL Cholesterol (mg/dl) 135.37 + 40 129.03 + 40.9 0.842
S. HbA1c (%) 498+0.4 5.02+0.5 0.807
B. Glucose (g/dl) 87.63+21.3 88.0 + 22.5 0.994
S. Protein (g/dI) 6.0+04 571+0.4 0.029
S. Albumin (g/dl) 3.28+0.2 346+1.8 0.09

S. Uric acid (mg/dl) 458 £1.2 592+15 0.002
Urine microalbumin (mg/dl) 31.76£9.2 38.53+12.7 0.015
Urine creatinine (mg/dl) 17.91+12.9 10.3+8.0 0.012
Urine microalbumin-creatinine ratio 427124 6.32+ 3.9 0.008

Trophoblast invasion is a complex process, which
involves concerted action of adhesion, degradation
and migration process and requires a balance of
degradation enzymes and their inhibitors. Ca-
thepsins (cysteine-proteases) are considered to be
important for trophoblast invasion while their inhi-
bitor, cystatin C, regulates this invasion to prevent
formation of placenta eccreta or percreta.””

Cystatin C is a low molecular weight (13.3KDa)
protein having renal excretion. Serum levels of
cystatin C are less dependent on age, sex, race and
muscle mass compared to serum creatinine levels.?!
Cross-sectional studies have shown that serum le-
vels of cystatin C are more precise in estimating
kidney functions than serum creatinine. This may be
because creatinine is actively secreted by proximal
renal tubules and hence glomerular filtration rate,
calculated by creatinine clearance, is overestimated
in severe renal dysfunction.*) Newman et al in
their study concluded that cystatin C was more
sensitive marker for small changes in GFR." In a
systematic review, Roos et al reported that cystatin
C was a reliable marker of GFR in patients with
mild to moderate renal function impairment and also
had a higher chance of detecting true renal impair-
ment."

Serum levels of cystatin C are increased in normal
pregnancy, especially in the third trimester. This has
been attributed to attend renal handling of low mo-
lecular weight proteins in conjunction with a de-
creased GFR and increased synthesis by the fe-
to-placental unit or generalized phenomenon.®®
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The levels of Cystatin C are further increased in
pre-eclampsia, correlating with the functional and
structural changes in kidneys."® A study by Strevens
et al. demonstrated that maternal serum levels of
Cystatin C was a good marker for most onsets and
severity of pre-eclampsia.” In a renal biopsy study
Cystatin C levels were shown to correlate with the
degree of glomerular endotheliosis, a typical histo-
logic feature of pre-eclampsia.l”’ Since degree of
endotheliosis has been considered to determine the
severity of pre-eclampsia, it has been hypothesized
that serum levels of Cystatin C can offer information
regarding the severity of pre-eclampsia.l"*"!

In the present study also, serum Cystatin C levels
were significantly higher in patients with
pre-eclampsia than healthy pregnant females. On
the other hand, serum creatinine levels did not show
significant difference between the two groups.
These results confirm the previous observation of
Cystatin C being superior to serum creatinine for
estimation of renal function in pre-eclampsia pa-
tients.

Urinary creatinine, rather than serum creatinine,
showed significant difference between controls and
pre-eclamsia patients. Similar was the case with
urinary microalbumin with resultant significant
difference in the urine microalbumin-creatinine
ratio between healthy pregnant females and
pre-eclampsia patients. These results are in con-
sonance with those of previous authors.?

Hyperuricemia is also a frequent finding in
pre-eclamptic pregnancies and has been considered
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to result from altered renal function. However, few
earlier studies have shown an increased risk of fetal
death in pre-eclampsia with elevated uric acid.™! A
case control study showed that elevated serum uric
acid in setting of chronic hypertension could iden-
tify females with increased likelihood of developing
superimposed pre-eclampsia.™ In the present study
also, serum uric acid was significantly higher in
patients with pre-eclampsia compared with controls.

Conclusion

In conclusion, the present study reiterates that serum
Cystatin C levels appear to be better indicator of
altered renal function in pre-eclamptic patients than
serum creatinine and should be included in the in-
vestigative workup of these patients.
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