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Abstract -

Objectives: Nephrotic syndrome (NS) is
characterized by proteinuria, edema, hypoalbu-
minemia and hypercholesterolemia. The latter is a
risk factor for atherosclerosis suggesting a higher
risk for cardiovascular disease in children suffering
from NS. This change is proposed to be due to
vascular endothelial dysfunction, reflecting the
inflammatory response to tissue damage. One
potential inflammation marker high sensitive
CReactive Protein (hsCRP) was aimed to be
evaluated in these children.

Methods: It is a cross sectional study
conducted in tertiary-care hospital predominantly
catering to population in Delhi. Forty children with
first episode nephrotic syndrome attending the
Pediatric Outpatient Department, Vardhaman
Mahavir Medical College & Safdarjung Hospital
(VMMC&SJH) within 14 years of age and equal no
of age and sex matched healthy control children
were included in the study. Serum hsCRP was
measured by Enzyme linked immunosorbent assay
technique. (ELISA)

Result: Serum hsCRP level was elevated in
children with NS compared to healthy controls. A
positive correlation between serum hsCRP and
cholesterol level in cases (r=0.53, p<0.05) was
observed.
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Conclusion: Children suffering from
Nephrotic syndrome are shown with raised hsCRP
and positively correlated with hyperchol-
esterolemia. Literature says hypercholesterolemia
persists in such patients even after long period
remission. It is proposed that regular monitoring
serum hsCRP level in such patients may help in
understanding role of inflammatory mediated
atherosclerosis changes of risk of coronary artery
disease in later part of life.

Keywords: hsCRP, Nephrotic syndrome,
atherosclerosis, coronary artery disease.

Introduction

Idiopathic nephrotic syndrome(INS) is the
common type of nephrotic syndrome in
children1.This disease could affect early childhood
of both sex2with estimated incidence 9-10 per
100,000 population in Indian subcontinent3.
Steroids are cornerstone of treatment. Most
patients experience relapse and repeated remission.
NS may increase patient susceptibility to infections
and causes dyslipidemia in childhood and have a
higher risk for cardiovascular disease4. Endothelial
dysfunction reflecting the inflammatory response
to tissue damage plays a major role in all phases of
atherosclerosis 5,6,7 so inflammatory markers are
often used as parameters to assess the progress of
atherosclerosis. Determination of serum hs-CRP
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level is currently recommended by the American
Heart Association (AHA) in all patients at risk of
cardiovascular diseases 8. Serum hs-CRP level
below 1 mg/l indicates low risk, 1-3 mg/I average
risk, and 3—10 mg/l very high cardiovascular risk
9,10. The aim of the present study was to assess
serum hsCRP level to predict the risk of
hyperlipidemia related events in patients with N'S.

Material And Methods:

This cross-sectional study was conducted in
the Biochemistry in collaboration with Pediatrics
Department, Vardhaman Mahavir Medical College
& Safdarjung Hospital (VMMC and SJH), New
Delhi Hospital. Only children (40) with first
episode nephrotic syndrome attending nephrology
OPD i.e new cases with patients presenting with
symptoms for first time and had not taken steroid
treatment till now or admitted to wards confirmed
as cases of NS and not taken steroid treatment with
age >1 year and <14 years were included in the
study. All relapsed cases of NS taking calcium,
Vitamin D, diuretics, steroids, having kidney
dysfunction, congenital renal anomaly, with
persistent hematuria and hypertension, extra renal
manifestations suggestive of secondary or systemic
causes were excluded from study. Control group
consisted of 40 healthy children, age and sex
matched not having any signs of acute or chronic
disease whose health status was determined
through the subjects’ medical history, parental
report and routine laboratory tests. In each visit,
they were assessed for height, weight, BMI. All
samples were collected after 12 h of night fasting.
Under strict aseptic conditions venous sample was
collected in plain vacutainer. Serum was separated
within half an hour of collection and stored at -80
°C till further analysis. Serum concentrations of hs-
CRP, protein, albumin, total cholesterol were
measured. The estimation of serum hsCRP was
performed by competitive ELISA technique (DLD
Diagnostika GMBH, Germany) and serum protein,
albumin; total cholesterol estimated in HITACHI
902 autoanalyser. This study was approved by the
Ethics Committee. Subject's parents provided
informed consent.
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Results:

The mean age of children with NS was found
to be 8.9 years of which 29 were male and 11female
compared to 9.5 years (30 male, 10 female) in
control. BMI in cases was 14.9+1.2kg/m2 and
16+2.9 kg/m2in controls. Since there was wide
variation in serum hsCRP level median value was
calculated. Median serum protein, albumin and
cholesterol level was 5.3 g/dl (range,3.5-5.95g/dl),
2.5g/dl(range,1.95-2.9¢g/dl), 344.35mg/dl
(range,165-455mg/dl) in cases and 6.8g/dl
(range,6.0-7.9g/dl), 3.8g/dI(3.5-5.1g/dl),
146mg/dI(106-155mg/dl) in controls respectively.
Serum hsCRP level in healthy control children
showed between 0.25mg/L to 1mg/L with median
of 0.56mg/L whereas NS children had markedly
elevated level ranging between 0.9mg/L to
9.7mg/LL with median of 1.92mg/l.(Table 1).The
distribution of hsCRP is shown in Figure 1.Seventy
five percent of children had hsCRP level between
1-3 mg/L and fifteen percent greater than 3mg/L.
Rest cases had hsCRP level below 1mg/L which is
upper margin of control.(Table 2).Further a
correlation study between hsCRP and serum
cholesterol level showed a significant positive
correlation in NS patients. (r=0.53,p<0.05) The
cholesterol level was much higher in children with
hsCRP level grater then Img/L(Table 3).A
apparently negative association of hsCRP with
serum protein (r=-0.11,p>0.05) and serum albumin
(r=-0.25,p>0.05) was found without significance.

Statistics:

The data were analyzed using Graph pad
prism statistical software v6. Non-parametric tests
were expressed as median, range. Comparison
between groups done by Mann Whitney test.
Spearman correlation was used to study correlation
between variables. P<0.05 was considered
significant.

Discussion:

Idiopathic nephrotic syndrome (INS) is the
most frequent form of NS in children representing
more than 90 percent of cases between 1 and 10
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years of agell,12. Male was the predominant
gender in both the groups13.

The NS patients were found to have
proteinuria and hypoalbuminemia and
significantly higher serum cholesterol level than
healthy control children.Similar findings were
reported by Wasilewskal4, Szuminskal5et al.in
their study. Hypercholesterolemia in NS may be
attributed to increase lipoprotein synthesis and
decreased catabolism secondary to hypoalbu-
minemia, increased availability of mevalonate, and
decreased activity of Lecithin cholesterol acyl
transferase(LCAT), lipoprotein lipase, TG lipase,
increased HDL loss in urine 15. Persistenthy-
percholesterolemia usually leads to atherosclerosis
and is associated with endothelial cell dysfunction,
elevated oxidant stress, and the creation of a
strongly pro-inflammatory condition16.

Several clinical laboratory and pathological
findings over the last decades have proved that
atherosclerosis is a process beginning in early
childhood as the fatty streaks progresses into
adulthood 17 resulting to greater risk of coronary
heart disease. In susceptible individual, it is
obvious that high serum cholesterol level in
childhood serves as a nidus for atheroma formation.
Kniazewskal8et al suggested that nephrotic
children have prolonged periods of hyperlipidemia
even after clinical remission in children with past
history of NS who had completed steroid therapy 4
years to 15 years ago. Similarly, Zilleruelo et al.
19found persistent disorders of lipid metabolism in
approximately 50% of patients in the long-term
remission period of INS.

Recent evidence has demonstrated that
atherosclerosis is not simply a disease of lipid
deposition. Inflammation plays a major role in the
initiation, progression, and destabilization of
atheromas 20,21,22. CRP may be involved in each
of these stages by direct influencing processes such
as complement activation, apoptosis, vascular cell
activation, monocyte recruitment, lipid
accumulation and thrombosis23. Large prospective
trials have shown hs-CRP to be a strong predictor of
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future cardiovascular events.24 The connection
between hsCRP and atherosclerosis lies on three
grounds. First, the concentration of hsCRP in the
serum, which is measured by using highly sensitive
techniques, correlates with the occurrence of
cardiovascular disease. Second, although hsCRP
binds only to Fcy receptor-bearing cells and
apoptotic and damaged cells. CRP is able to bind
directly to LDL-C particles, especially oxidized
(oxLDL) and is deposited in atheromatous plaques.
Moreover, its proinflammatory properties further
stimulate progression of atheroma. It was shown
that even slightly increased hsCRP serum
concentration is associated with increased risk of
atherothrombotic events in healthy participants
25,26,27,28.

The use of the high-sensitivity test for hs-
CRP assessment as an indicator of vascular damage
has been recommended by the European Society of
Arterial Hypertension since 2003 8. According to
the American Society of Cardiac Diseases,
increased serum hs-CRP level indicates a risk of
cardiovascular incidents 25.Few literature reports
concerning the assessment of hs-CRP level in
children with nephrotic syndrome who are at risk of
developing vascular complications14,29,30. In the
present study serum hsCRP level was significantly
higher in NS children (medianl1.92mg/L)
compared to healthy controls (median0.56mg/L).
Majority of cases presented with hsCRP greater
than 1mg/L. Wasilewaska et al had found median
hsCRP levels (1.62mg/l, 0.16mg/l) in cases(NS)
and control respectively in children 4-14 years.
Whereas hsCRP level of 2.03mg/l was reported by
other study in NS children 29. Median hsCRP value
was 1.5mg/lin patients with NS10 and 2.97mg/l in
NS15. Further, we found a positive correlation
between serum hsCRP and cholesterol level in
cases.Uelandet al. 31assessed hs-CRP in children
with familial hypercholesterolemia and observed
its significantly elevated serum level.

Conclusion:

It may be inferred from the present study that
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there is a steep rise in serum hsCRP and cholesterol
with a positive correlation among their elevation. In
later part of life inflammatory response plays a
critical role with arisk of atherosclerosis in such NS
children. The most vulnerable groups are those
with unremitting proteinuria, frequent relapses
and/or poor response to steroids and long-standing
hypoalbuminemia 32. Identification of such
children may allow early intervention to retard the
atherosclerotic process, preventing or delaying
cardiovascular diseases. Hence, regular laboratory
tests including hsCRP assay and a proper history
record of children who had suffered nephrotic
syndrome in past is quintessential for a better
understanding of pathogenetic factors of the
disease, its progression and possible tendency
toward atherosclerosis in mere future.

Limitations: It is a cross sectional study
including a small population, wider prospective

studies including large population including
relapse, remission cases and effect of steroids and
immunosuppressant's effect on hsCRP are needed
to be studied to strengthen its role. Inclusion of hs-
CRP measurement in risk screening and as a
preventive measure might result in a marked
improvement in prevention of cardiovascular
morbidity and mortality in these children.
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Table 1: Baseline characteristics of cases and control.

Cases
Men age (years) mean =SD 8.9+1.6
Sex(M/F) 29(M),11(F)
BMI(kg/m2) mean +£SD 14.9£1.2
U. Protein 4+
S.Protein(g/dl)median(range) 5.3(3.5-5.95)
S.Albumin(g/dl) median(range) 2.5(1.95-2.9)
S.Cholesterol (mg/dl),
median(range) 344.35(165-455)

hsCRP(mg/l)median(range)

1.92mg/1.(0.9-9.7mg/L)

Control P
9.5¢1.2 P>0.05
30(M),10(F)

16+2.9 P>0.05
Nil

6.8(6-7.9) P>0.05
3.8(3.5-5.1) P<0.05
146(106-155) P<0.05
0.56mg/L,(0.25-1mg/L) P<0.05

Table 2: Distribution of hsCRP level in cases.

hsCRP(mg/L) No of cases S.Cholesterol level, mg/dl
(median, range,)

<1 4(10%) 231.6(171-291)

1-3 30(75%) 338.8(312-363)

>3 6(15%) 440.5(425-455)
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Table 3: Correlation of hsCRP with Serum
protein, Serum albumin and Serum cholesterol.

Spearman P value

Correlation
hsCRPandS.cholesterol ~ 0.53 P<0.05
hsCRP and S.protein -0.11 p>0.05
hsCRP and S.albumin -0.25 p>0.05
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