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ABSTRACT

The Serum creatinine measurement by Jaffe kinetic method in Icteric patients is a major problem due to negative
interference of bilirubin. Bilirubin is the major chromogen present in serum which decreases the optical density during
creatinine estimation due to its similar absorbance with colored incubation preduct of creatinine with Jaffe’s reagent.
The objective of this study was to minimize the bilirubin interference in serum creatinine estimation in Jaffe's Kinetic
Method by converting bilirubin to biliverdin in pre-incubation state with oxidizing reagents, 20% aqueous NaOH
solution. Icteric Patients of inwards and outpatient department of Manmohan Memorial Hospital, Kathmandu were
selected for cross-sectional study. The manual procedure, Jaffe Kinetic method for serum creatinine estimation
was performed using 20% NaCH solution as an oxidizing agent to study the bilirubin interference. The increased
serum true creatinine value was found by pre-incubation of serum with 20% NaOH solution than without its pre-
incubation in Jaffe's reagent. The mean serum true creatinine value obtained by pre-incubation with 20% NaOH
solution was found to be 1.31£0.67 mg/dl which was significantly higher by student’s two tailed t test (p<0.01) than
serum interference creatinine value obtained without pre- incubation (Mean serum creatinine- 1.048+0.68 mg/dl).
Serum true creatinine value obtained by Jaffe’s method with pre-incubation with 20% NaQOH solution was increased.
Hence bilirubin is the dominant interfering substance present in the serum for true creatinine value estimation by
Jaffe Method and 20% NaOH solution can solve this proablem by acting as oxidizing agent that convert bilirubin to
biliverdin before Jaffe’'s reaction.
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INTRODUCTION that interference could be decreased by oxidizing interfering
Creatinine is the break down and waste product of high substances to the compounds which could not react with
energy phosphate compound. creatine phosphate present in Jaffe’s reagent. For this purpose. cerium sulfate was used
muscle. And its synthesis in the body is spontaneous process. but this was not applicable for all interfering substances.’
The amount of creatinine produced per day depends upon the Another approach to eliminate the interferences in the Jaffe
muscle mass. age, sex, diet and exercise. It is not stored in reaction is acid blanking.! But this technique also gives
the body. It is excreted in urine which 1s specific parameter many error due to different interfering substances in serum.
for measurement of GFR. Decreased Creatinine clearance An important approach to minimize bilirubin interference
is the major finding of kidney impairment which is seen in is to oxidize bilirubin to biliverdin using NaOH.® Sodium
complicated stage of severe Jaundice.! hydroxide has oxidizing property and is readily available.!?
Serum Creatinine value in icteric serum sample with pre
The most commonly used method for serum creatinine incubation with 20% NaOH before Jaffe’s reagent addition
estimation in clinical laboratory is Jaffe’s kinetic method. (true creatinine) was lower than without pre-incubation with
This method is non-specific for serum creatinine estimation it in researches done in this regard by other researchers.®*
because Bilirubin is a major. specific chromogen that reacts This study was carried out to find out the activity of NaOH
with Jafte’s reagent, picric acid and produce similar color in its 20% concentration to decrease bilirubin interference in
thereby giving false negative value of creatinine.*** Only serum creatinine estimation by Jaffe’s Kinetic method for the
80% of the color developed during performing test is due to convenience of all the types of laboratories use.
serum creatinine. Other nonspecific chromogens that react
with picric acid are proteins, ketone bodies. pyruvate, glucose. MATERIAL AND METHODS
ascorbate etc. which are responsible for false positive value A descriptive, cross sectional study was carried out in
of creatinine * Department of Pathology. Manmohan Memorial Community
Hospital, Lekhnathmarg, Thamel. Kathmandu in the duration
The first attempt to decrease bilirubin interference in serum of 6 months from June 2010 to November 2010. Some clinical
creatinine estimation by Jaffe’s method were the absorption samples with high bilirubin level were also received from Bir
of creatinine into hydrated aluminum silicate (Fuller's earth. Hospital, Kathmandu, Nepal. Subjects were taken from ward
Lloyd's reagent). Ion exchange resins, selective absorption. and outpatient department of Manmohan Mamorial Hospital.
solvent extraction method etc. but these were not applicable Lekhanathmarg, Kathmandu.
due to high cost in all laboratory.!® Then. it was suggested
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The patients suffering from Jaundice were taken as study
group and the total 71 blood samples were collected
randomly and separated the serum for the assay. The patient
who are unconscious and refuse to give consent for blood
examination were excluded from this study.

The Total and Direct bilirubin level in the serum of subjects
was determined by Modified Jendrassik/ Grof Method.8
Serum creatinine estimation was done by Jaffe's Kinetic
Method.” The data obtained were statically analyzed by
Microsoft Excel and statistical package SPSS version 16.0.
The level of significant is considered if p values were less
than 0.05, i.e. at 5% level.

RESULTS

The total 71 serum samples of Jaundice Patients were taken
for this study. The mean concentration of bilirubin and
creatinine was found to be 5.728 and 1.048 respectively
(Tablel). The creatinine values of without pre-incubation
and with pre-incubation with NaOH were 1.048 and 1.031
respectively. The mean difference of creatinine (without pre
incubation) and true creatinine (pre incubation with NaOH)
was found to be statistically significant (p<0.03).

Table 1: Mean, median, S.D, minimum value of bilirubin
and creatinine of total (71) samples.

) Bilirubin }_mei‘fe_r:nce Tr;l: )
Strategy (mg/dl) C;‘earl:nme creatinine t-test (1-tail)
= (mg/dl) ( mg/dl)
T 1.048 + -
Mean 5.73 0.68 131+ 0.673
Median 2.80 0.90 1.10 P =0.00000493
Minimum 0.70 0.00 0.60
Maximum| 27.10 3.90 4.10

P= student's t-test done between Interference creatinine and
true creatinine

This shows (Table 1) that Creatinine value obtained by pre
incubation with 20% NaOH solution is lower than without
pre incubation in icteric sample. And a large difference in
serum creatinine value is at bilirubin above 20.0 mg/dl
Table 2: Correlation between Different bilirubin
concentrations and creatinine values

Bilirubin Interference True
[mg/dI] Strategy | Creatinine creatinine |t-test(l-tail)®
= (mg/dl) ( mg/dl)
Number 22 22
< = 702
g Mean 0.87£0.22 098 +0.24 il sl
Number 24 24
= s SE-07
1:0-3.0 Mean 1.192.+: Q.75 1.37 £0.76 P3390
Number 12 12
5.0- 5 =5 -07
3100 Nrean | 116:0.56 1ASE | PRS0ED
0.54
Number 5 5
10.0-15.0 2 + P=0.00159
> Mean | 1.74=1.20 248
1.14
Number 5 3
5.0-20. =0.0013
PO Mean | 1a=us3 Lo | L o8
Number 3 3
> 20. =0. 2
i Mean 0.00 1.00+ 0.29 S
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The different concentrations of bilirubin interference in
creatinine estumation are different (Table 2). The serum
creatinine values were increased in different extent after
pre incubation with 20% NaOH solution. For bilirubin level
less than 1mg/dl the true creatinine value of pre incubation
with 20% NaOH solution slightly increased than creatinine
obtained without pre incubation with 20% NaOH solution
and the data were statistically significant 1.e.(P<0.01).

For bilirubin level of 1.0-10.0mg/dl. the true creatinine value
was slightly increased which was not satisfied by t test. For
bilirubin level of 10.0 -15.0 mg/dl. the true creatinine values
were mildly increased and for bilirubin level of 15.0-20.0
mg/dl, the true creatinine values were moderately increased.
And rest of samples i.e bilirubin level greater than 20.0 mg/
dl. the true creatinine values were found to be significantly
increased.

DISCUSSION
In this study. the great significant interference of bilirubin
with serum creatinine estimation by Jaffe Kinetic method
which may be due to same color of Jaffe’s reagent and
bilirubin or similar absorbance of bilirubin and creatinine.
The creatinine value obtained by pre incubation with 20%
JaOH solution (1.e. true creatinine) was found to be increased
than creatinine obtained without pre incubation (Interference
creatinine) (Table 1). Similar findings were reported by
other Researchers.®*'1%13 Vaishya et al., observed that the
little variation in creatinine estimation for normal bilirubin
concentration. and for bilirubin concentration 5.0-20.0 mg/dl.
there was great interference of bilirubin in serum creatinine
estimation which may be due to nearly similar sample size
taken or similar concentration of NaOH solution used.!
The serum true creatinine values were increased in greater
extent with increased bilirubin concentration. And Bilirubin
concentration above 25.0 mg/dl. serum true creatinine value
after pre mcubation with 20% aqueous NaOH solution were
found to be significantly increased which was also correlated
by other researchers. !>

On evaluating serum true creatinine concentration, Variable
result was found for different concentrations of bilirubin. For
bilirubin concentration <1mg/dl. there was just little variation
in serum true creatinine mean value (Table 2). This may be
due to light yellow color of serum due to low concentration
of bilirubin present. Similar findings were shown by Vaishya
er al.,'® and the P value also showed significant (P<0.01) for
this group which is not similar to other previous research. this
may be due to unequal sample size taken.

For bilirubin concentration 1-5mg/dl and 5-10mg/dl. there
was mildly increase in serum true creatinine value. Similarly
for bilirubin concentration of 10-20mg/dl (in two categories
10-15 and 15-20 mg/dl), there were moderately increase in
serum true creatinine value (Table 2), which was similarly
correlated with other Researchers.'**!* This type of findings
were due to dark yellow color of serum contaming high
bilirubin concentration. The bilirubin concentration >20mg/dl
(Table 2). for. serum true creatinine value (i.e Pre incubation
with NaOH) was found to be increased significantly which
was not satisfied by Vaishya er al, but this finding was
satisfied by other researchers *!*
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CONCLUSION

From this study, it was found that different concentration of bilirubin interfered in creatinine value measurement in different
way i.e. the interfering effect of bilirubin increased with its concentration. The significant increase in serum true creatinine
(obtained by pre incubation with NaQH) is onlv found for bilirubin concentration =>20mg/dl (P<0.01). Serum creatinine valie
obtained by pre incubation with 20% aqueous NaOH solution is increased significantly which is due ro oxidizing property of
aqgueous NaOH solution. NaOH oxidizes bilirubin to biliverdin thereby causing decrease in optical absorption. Therefore,
NaOH solution is an excellent oxidizing agent for removal of bilirubin interference for serum true creatinine estimation by
Jaffe’s method.
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