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Comparison of Transcutaneous and Total Serum Bilirubin in Newborns of 34
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Abstract

Background: Measuring the bilirubin concentration with accuraisy essential for diagnosis and proper manageménheonatal
hyperbilirubinemia. Serum bilirubin (TSB) is consiéd as the gold standard, but it takes some tinseplainful for the baby and expensive
and stressful for the parents. Transcutaneousbitir(TcB) can be measured without pain and is ¥asy. Aim of the study: To assess if
TcB measurement can be an effective alternate rsageéest for diagnosing neonatal hyperbilirubinerSiubjects and Methods:A total of

97 newborns with clinical jaundice were enrolleBefore the initiation of phototherapy, venous bldod TSB measurement was drawn.
Within 30 minutes Drager’s bilirubinometer JM-102asured TcB on the infants’ sternum. Simple limegression analysis determined the
relation between TcB and TSB values. The strenfitheorelationship and agreement between thesertetbods was calculated by Pearson’s
correlation coefficient “r” and Bland-Altmann plogspectivelyResults: The TcB correlated well with TSB(r=0.95, 95% coefide interval=
0.93 to 0.97). The mean deviation and variabitt®3$D) of TcB from TSB were 0.8 and +2.5mg/d| respety. There was a good agreement
between TcB and TSBConclusion: Our study showed that TcB checking can be apple@ aaluable screening tool in neonates with
clinically suspected jaundice.
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Introduction by Drager correlate with TSB levels and therebyduas a
screening test in neonates born at 34 or more weéks

Neonatal hyperbilirubinemia is quite common in newb gestation age in Eastern Indian Population.

babies and sometimes it leads to kernicterus. Eialynosis

and prompt intervention is required to prevent okagical Subjects and Methods

dysfunction. Total Serum Bilirubin (TSB) estimatiathe
gold standard for estimating the neonatal

hyperbilirubinemia. TSB estimation is invasive, rfal and This study was done from January 2015 to Februfp?

stressful. Transcutaneous Bilirubin (TcB) estimatis a in a medical college and hospital run by Governmet
newer noninvasive technique that was introducetbBo by Odisha, a state in the eastern part of India. tlrtgnal
Minolta, but was not accepted due to questionable €thical committee clearance was obtained. Newbabiels
reliability. Newer modifications of the device weseduced with gestational age of >= 34 weeks and less tHaddys

to rectify the problems. In recent years JM-103 duration who were clinically jaundiced, but othesei
bilirubinometer by Drager has come out with promafe asymptomatic were enrolled for the study. Afterlakpng
higher reliability, consistency and less variaildmong the procedure to the mothers we obtained infornwetent
skin tones. The machine measures the amount ofitii in from 97 cases. Before initiation of phototherapynaes
subcutaneous tissue by its optical system. Theepoesof blood was obtained for TSB. The TSB measured by the
amount of melanin and maturity of skin tends tongeathe diazonium method. For the entire study period weuesd
actual value, but the bilirubinometer aims to actofor that the instrumentations, the methodology and the
those too. calibrators are not changed in the government &tboy it
Aim was done.

The aim of this cross sectional study was to dete¥m Within 20 minutes of obtaining blood sample frone thaby
whether TcB values measured by JM-103 bilirabieter for TSB, the bilirubinometer was used on the starnu
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[Figure 1]. The result obtained was noted. After 10 minutes
another observer (one of the other authors) measured TcB
with the same bilirubinometer. After 10 more minutes the
earlier observer obtained TcB values from the sternum.The
three values of TcB were collected and their average was
derived. The corresponding TSB values were documented.

Statistical Analysis

These data were analysed in MedCalc a statistical
programme specifically designed for medical professionals.
A simple linear regression analysis was done to find out the
relation between TcB and TSB values. Pearson’s correlation
coefficient ‘r’ and Bland-Altman plot was used to find out
the strength of the relationship and the agreement between
these two methods respectively.

Results

Figure 1: Technique of Transcutaneous Bilirubin measurement
by JM103 bilirubinometer.

TSB value in the studied population ranged from 4.74 to
23.2 mg/dl. The mean value was 11.75, standard deviation
was 4.25 and standard error of mean was 0.43. The average

of TcB values ranged from 4.5mg/dl to 19.9mg/dl. The
mean of TcB was 10.98mg/dl, standard deviation was 3.97
and standard error of mean was 0.4.

TcB correlated well with TSB (r=0.95, 95% confidence
interval= 0.93 to 0.97, p<0.0001). The mean deviation and
variability (+/-2SD) of TcB from TSB were 0.8 and+/- 2.5
mg/dl respectively and >95% of the data were within +/-
2SD of mean. [Figure 2] shows scatter diagram with
regression line with TSB in X-axis and TcB in Y-axis.
[Figure 3] shows the Bland-Altman plot and [Figure 4]
shows the scatter diagram showing correlation between TSB
and TcB.
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Figure 2: Scatter diagram with regression line
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Figure 3: Bland-Altman Plot
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Figure 4- Correlation Scatter

Discussion

Though several studies have been done previously on this
topic, there are limited studies from eastern India. This is the
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new that our study adds. paediatrics. So, early detection and treatmentaahdglice
Our study was in agreement with other studies cotedbin should be the primary focus in neonatal care. Hselts of
Saudi™ Malawain®® Iranianf! Mongolian®!  Turkish®® our study indicate that TcB measurements provide
Chinese newborn®.In a study done in United States of reasonably accurate estimates of TSB values. H@oge
American”! TcB measurements significantly overestimated monitoring can be used as a useful screening tool f

TSB levels in African American newborns. This diface
was not seen in Hispanic newborns. This study &dsad
difference in accuracy of estimating TSB in twofeliént
brands of transcutaneous bilirubinometer. Howevstuay
in Greek neonates did not find a good correlatietwieen
TcB and TSB in otherwise healthy term neon&feBhough
in agreement, but the correlation coefficient “rétlveen

TcB and TSB measurements in our study was 0.95hikic

at the higher side of previously published commarss
Most of the earlier studies have validated TcBadlatively
homogenous populations, like South Indighsapanesé!

and Chinesé!

Our study has few limitations: 1) relatively smalmple
size. 2) The study was done in clinically jaundioesvborns
rather than in all newborns. 3) The study was cotetl
before initiation of phototherapy without comparirige
values after phototherapy. 4) Preterm babies befarée 34
weeks of gestation were not included in this study.

More studies are required which will include newimiof
all gestational ages, of different clinical conalits and will
compare correlation between TcB and TSB beforeé&die

initiation of phototherapy. Future studies are ailseded to
create a TcB hour specific nomogram which will bacin
more helpful in prevention of bilirubin induced melogical

damage.

Conclusion

Kernicterus is a preventable cause of neurologiaatage in

neonatal jaundice.
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