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ABSTRACT

Aim: To compare serum creatinine (SCr) and serum cystatin C as early marker of acute kidney dysfunction.
Methodology: The present cross sectional observation study consisted of eighty- four ICU admitted patients
(critical ill). A randomization of patients into 2 groups was done. Patients with normal kidney functions were put in
group 1 while those with impaired kidney functions were in group 2. The estimation of serum creatinine (SCr) and
serum cystatin C was done. Mann Whitney U and ch- square test was used for statistical inference.

Results: In group 1 patients, mean serum creatinine (SCr) was 0.30+ 0.21 mg/dl and in group 2 was 0.56+0.41
mg/dl. Serum cystatin C level in group lpatients found to be 0.42+0.17 mg/l and 1.5+0.68 mg/l in group 2
patients. Accuracy for Cys- C was better than SCr (90% vs 67%). Specificity for SCr was 97% whereas for Cys- C
was 95%. Sensitivity for Cys-C was 80% while for SCr was 25%. SCr had PPV of 92% and NPV of 61% and for

Cys- C it was 93% and 83% respectively.

Conclusion: Serum cystatin C found to be better than serum creatinine for the identification of impairment of
kidney functions in critically ill patients. Hence, assessment of Cys-C is of great concern in AKI.
Key words: Acute renal failure, serum creatinine, serum, renal impairment

INTRODUCTION
Acute renal injury refers to frequent reduction in glomerular
filtration rate (GFR). Impaired kidney function is commonly
encountered complication in critically ill patients in ICU.*
GFR is regarded as indicator for normal renal function.?
GFR measurement is done with insulin clearance.® But it is
not possible to obtain and claim constant rate infusions and
moreover it is not easy to measure precisely. GFR is also
measured through serum creatinine concentration.* When
GFR level decreases about 40 ml/min/1.73 m2, the level of
serum creatinine starts rising. Serum creatinine level is
considered important indicator for renal function
monitoring.5

Parameters like age, sex, mass of muscles, ingestion
of proteins and drugs can affect serum creatinine (SCr)
resulting to an imprecise valuation of renal impairment.® It
is eident in literature that subjects with altered level of GFR
may have normal SCr.” It is also observed that acute
changes in renal function may pose difficulty in assessment
of GFR especially in serious patients.®

Serum cystatin C is a cystatin protease inhibitor,
non-glycosylated protein. It has potential role in
assessment of GFR in place of creatinine. Its production is
continuous by all cells of body.® Serum cystatin C offers
benefit that unlike serum creatinine (SCr), age, race, sex,
ingestion of protein, mass of muscles, infectious as well as
inflammatory diseases and liver diseases does not affect
it.10 Its level starts rising when the concentration of GFR
decreases. It may be considered comparable to serum
creatinine (SCr) in assessing acute kidney changes.!!

Considering this, we attempted present study to compared
serum creatinine (SCr) and serum cystatin C as early
marker of acute renal dysfunction.

METHODOLOGY

The present prospective cross sectional single centre study
was started with the approval from ethical review and
clearance committee. A total of eighty- four critical ill
patients admitted to ICU were recruited. Family members
or relatives of patients were agreed to be the part of the
study with consent obtained on paper. Patients with thyroid,
kidney impairment and those requiring kidney replacement
considered excluded.

Based on estimation of GFR, a randomization of
patients into 2 groups was done. Patients with normal renal
function were kept in group 1 and those with altered renal
function were kept in group 2. Patients were kept non-
urinated for at-least 24-hours. Following this, urine sample
was obtain to measure the creatinine clearance (CrCl) as:
CrCl (ml/min) ¥ (urine volume X urine creatinine)/ (SCr
X1440). With the value of CrCl we estimated GFR (eGFR).
A 5 ml of venous blood was aspirated in a test tube,
centrifuged and supernatant was separated for serum
creatinine (SCr) and serum cystatin C level measurement.
Particle-enhanced immunonephelometric assay with the N
latex cys-C assay kit was used for Serum cys-C
measurement. eGFR value < 80 ml/min/1.73 m? was
suggestive of kidney dysfunction.
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Statistical analysis: We used SPSS version 20.0 and the
chi- square and Mann Whitney U test compared different
variables with p <0.05 indicated level of significance.

RESULTS

Table 1 Demographic parameters of patients
Parameters Value
Mean age 52.4 years
Gender, Male: Female 50:34
Length of ICU stay 9.2 days
Number of patients on mechanical ventilation 45

We observed 52.4 years as mean age. Male: Female
ratio was 50:34. The mean length of ICU stay was 9.2 days
and number of patients on mechanical ventilation were 45.

Table 2 Clinical diagnosis of patients

Diagnosis Number P value

Multiple trauma
Pulmonary disease
Neurological disease

24 (28.5%) | <0.05
15(17.8%)
7(8.3%)

Sepsis 17(20.2%)
Cardiological disease 13 (15.4%)
Intoxication 4 (4.7%)
Hematologic-oncologic disease 3 (3.5%)
Metabolic disease 1(1.1%)

Mann Whitney U test, Significance, <0.05

Clinical diagnosis of patients was multiple trauma in
24, pulmonary diseases in 15, neurological diseases in 7,
sepsis in 17, cardiological diseases in 13, intoxication in 4,
Hematologic-oncologic diseases in 3 and metabolic
disease in 1 patient. The difference was significant (P<
0.05) (Table 2, Graph 1).
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Table 3 Comparison of serum creatinine (SCr) and serum cystatin
C

Parameters Group 1 Group 2 P value
Serum creatinine (SCr) | 0.30+0.21 0.56+0.41 | <0.05
Serum cystatin C 0.42+0.17 1.5+0.68 <0.05

Mann Whitney U test, Significance, <0.05

Group 1 patients exhibited 0.30+ 0.21 mg/dl and
group 2 patients exhibited 0.56+0.41 mg/dl of mean serum
creatinine (SCr). Group 1 patients showed 0.42+0.17 mg/l
and group Il 1.5+£0.68 mg/l of serum cystatin C level which
was statistically significant (P< 0.05) (Table 3, Graph 2).
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Table 4 Assessment of predictive value of SCr and cys-C in
relation to eGFR

Normal Reduced Predictive value
SCr Normal 52 21 Sensitivity- 25%
Specificity- 97%
Accuracy- 67%
Elevated | 2 9 PPV- 92%
NPV- 61%
Cys-C Normal 51 8 Sensitivity- 80%
Specificity- 95%
Accuracy- 90%
Elevated | 3 22 PPV- 93%
NPV- 83%

Chi- Square test, Significance, <0.05

Accuracy for Cys- C was better than SCr (90% vs
67%). Specificity for SCr was 97% whereas for Cys- C was
95%. Sensitivity for Cys-C was 80% while for SCr was
25%. SCr had PPV of 92% and NPV of 61% and for Cys- C
it was 93% and 83% respectively.

DISCUSSION

We conducted present study to compare serum creatinine
(SCr) and serum cystatin C as early marker of acute kidney
function. Impaired renal function is one of the biggest
complications in critically ill patients inspite of recent
development in diagnostic criteria.’?> Based on muscle
mass and dietary habits, the production of creatinine
changes significantly. Renal tubules secrete creatinine.!
Out of total creatinine secretion in the body, renal tubules
contribute 20% and subsequently decrease in GFR.
Studies have shown that >0.3 mg/dL or higher level of
serum creatinine are independently linked with prolonged
hospital stay.!4!® That's why GFR may be correctly
determined with serum creatinine. It is also considered
insensitive and nonspecific parameter for renal function
assessment.’® Serum creatinine has half- life of
approximately 4 hours. Cystatin C formation and liberation
is not affected by kidney conditions. This makes it most
suitable GFR matrker. Its half- life is for 1.5- 2 hours only.
sCyC is now considered better than sCr for assessment of
early GFR changes and as a marker of kidney injury.
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Moreover, routine laboratory measurement is readily
increasing.’

Our study included 84 (50 males and 34 females)
critically ill ICU admitted patients who showed signs of
renal failure. It was observed that 52.4 years was mean
age in patients. 9.2 days were mean length of ICU stay and
45 patients were on mechanical ventilation. Che et al'®
conducted a study among 628 patients selected for cardiac
surgery. In all, sCyC and sCr were measured at baseline,
24 hours and 48 hours following surgery. 178 patients
(28.3%) showed CSA-AKIsCr development. Results of the
study demonstrated that 42 patients (6.8%) had MAEs. 228
patients (36.3%) showed =30% rise in level of sCyC in 2
days after surgery.

Ours results further revealed that 24 (28.5%) patients
were diagnosed for multiple trauma, 15(17.8%) with
pulmonary diseases, 7(8.3%) with neurological diseases,
17(20.2%) with sepsis, 13 (15.4%) with cardiological
diseases, 4 (4.7%) with intoxication, 3 (3.5%) with
hematologic-oncologic diseases and 1(1.1%) with
metabolic diseases. Murty et al*® conducted a study on 200
healthy participants and 130 patients having acute renal
injury. It was found that 56.2% of patients in early phase
had normal serum creatinine levels, while all patients had
raised serum cystatin C. It was observed that parameters
such as age, gender, muscle mass, and ethnicity did not
affect serum cystatin C level and in early stages of AKI, it
depicted renal function more accurately.

Our results demonstrated that the mean serum
creatinine (SCr) level was 0.30+ 0.21 mg/dl in group 1
patients and 0.56+0.41 mg/dl in group 2 patients. Serum
cystatin C level was 0.42+0.17 mg/l in group 1 and
1.5+0.68 mg/l in group 2 patients. Asilioglu et al®
determined serum cystatin C (cys-C) level in seriously
diseased child patients suffering AKI. It was revealed in the
study that there was correlation between the inverse of
serum cys-C and eGFR which found to be better than the
correlation between the inverse of SCr and eGFR. Kidney
function impairment was correctly and effectively
determined by serum cys-C in comparison to SCr.

The results of our study depicted higher accuracy of

Cys- C than SCr (90% vs 67%). Specificity for SCr was
97% whereas for Cys- C was 95%. Sensitivity for Cys-C
was 80% while for SCr was 25%. SCr had PPV of 92% and
NPV of 61% and for Cys- C it was 93% and 83%
respectively. Asilioglu et al?® also had higher accuracy and
sensitivity of Cys- C (89% and 81% respectively) than SCr
(66% and 24% respectively). A study by Murthy et al'®
demonstrated that patients suffering from AKI had
significantly higher serum creatinine and in serum cystatin
C level as compared to healthy subjects. It is well
established factor that critically ill patients are more prone
to have GFR alteration owing to hypoperfusion of kidneys
secondary to shock or with the continuous uptake of drugs
affecting kidneys.?® However, it is very common to
encounter serum creatinine level for few days until the
stabilization phase reaches.
Our biggest drawback of the study was that it was a single
centre, cross sectional study conducted at single point of
time. The small sample size was another limitation. Other
methods such as clearance of inulin, 125l-iothalamate
clearance and 99mTc-DTPA was not discussed here.

CONCLUSION

Results demonstrated that Cys-C was better than SCr for
the identification of renal impairment in critically ill patients.
Hence, assessment of Cys-C is of great concern in AKI.
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