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Abstract
Objectives: To evaluate serum bilirubin by BilicheckTM 
(Transcutaneous Bilirubin- TcB) and by a standard 
biochemical method (Total serum bilirubin- TSB) and 
correlate the results of the two techniques in neonatal 
hyperbilirubinemia 
Methods: All neonates admitted in neonatal unit having 
clinical jaundice requiring estimation of serum bilirubin 
irrespective of gestational age, birth weight, sex and 
race were enrolled in the study. Bilirubin levels were 
estimated by standard biochemical method (Automated 
Jendrassik and Grof method) and simultaneously with a 
noninvasive transcutaneous bilirubinometer. The clinical 
and demographic characteristics of the neonates were 
recorded. Statistical analysis was done for comparison 
between total serum bilirubin (TSB) and transcutaneous 
bilirubin by BilicheckTM. 
Results: TcB values had a high correlation with TSB 
(r=0.96, r2= 0.92, TSB=11.9 5.5 mg/dl, Tcb=11.7 
4.6, p value= 0.072). This correlation coefficient was 
higher in preterm neonates (0.97) than term neonates 
(0.95). This BilicheckTM was more accurate for assessing 
neonates with TSB of 13 mg/dl or less. It tends to 
underestimate TSB when TSB levels were more than 
15mg/dl. 
Conclusion: The BilicheckTM is a very useful noninvasive 
device to assess TcB in term as well as preterm 
neonates. It works best at TcB levels less than 15 
mg/dl. 
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Introduction
Jaundice is the most common problem of the 

neonatal period. Between 25 and 50 % of all term 
newborns and a higher percentage of premature infants 
develop clinical jaundice. (1). In Indian experience, 5 
% of newborn babies develop pathological jaundice 
or hyperbilirubinemia (2). The immature brain is 
susceptible to toxicity from unconjugated bilirubin 
resulting in kernicterus or bilirubin induced brain 
damage. Since the visual assessment of jaundice 
is inaccurate, a large number of neonates need to 
be screened. This requires drawing of blood for the 
estimation of serum bilirubin. Moreover a serial 
estimation of bilirubin is often required which makes 
matters worse. In recent years there has been a trend 
for early discharge of neonates from the hospital. This 
often causes readmission for the jaundice. To prevent 
these readmissions neonates are serially screened for 
jaundice in the first few days of life to determine the 
trend of their bilirubin levels and categorize them into 
the low, intermediate, high risk zone for developing 
severe hyperbilirubinemia later on. Fortunately a 
number of noninvasive devices for the measurement 
of transcutaneous bilirubin have been developed. 
One of them is BilicheckTM. The BilicheckTM works by 
directing white light into the skin of the newborn and 
measuring the intensity of the specific wavelengths 

which are returned. The major skin components which 
impact the spectral reflectance in the newborn are 
dermal maturity, melanin, hemoglobin and bilirubin. 
The correlation coefficient of total serum bilirubin and 
transcutaneous bilirubin is quite variable as reported 
in various studies from different parts of the world. 
(3-6) 

We therefore conducted a study on a heterogeneous 
population of clinically jaundiced Indian neonates 
including term, preterm, healthy as well as sick babies 
to evaluate the usefulness of BilicheckTM. 

Methods and Materials
 This was a hospital based prospective observational 

study conducted in the Neonatal Intensive Care Unit 
(NICU) over a period of one year, after seeking approval 
from the Ethical committee of the institute and after 
obtaining informed consent from the parents. All 
neonates having clinical jaundice irrespective of the 
gestational age, birth weight, sex or race, requiring 
estimation of serum bilirubin formed the study 
subjects. Neonates who had received phototherapy, 
after an exchange transfusion and neonates with 
conjugated hyperbilirubinemia were excluded. The 
enrolled neonates were investigated for total serum 
bilirubin (TSB) by automated Jendrassik and Grof 
method from a single laboratory and simultaneously 
with a noninvasive transcutaneous measurement of 
bilirubin (TcB) by BilicheckTM. The blood sample for 
total serum bilirubin was collected within half hour 
of transcutaneous bilirubin estimation by BilicheckTM. 
Before each measurement Bilicheck was calibrated to a 
standard reference. Baby was placed in supine position. 
The calibration tip was placed over the forehead when 
baby was quiet. This area over forehead was kept 
away from hairline, free of any bruising, local nevus, 
haemangioma or melanotic patch. Light pressure 
over the forehead was applied till the BilicheckTM 
showed green light. The light source in the BilicheckTM 
was triggered for 5 spectral readings that were then 
averaged by BilicheckTM to provide TcB. The BilicheckTM 
calibration tip was changed after every 10 readings. 
All measurements by Bilichek were done by resident 
doctors trained in using the device. Demographic 
details of the mother and neonate was collected. 

Data analysis
Data was entered in visual fox pro 6.0 data base 

management software and data was analyzed using 
statistical software package 8.0. We found coefficient 
of correlation with the help of Pearson’s coefficient 
correlation and mean difference between TSB and TcB 
is tested by Paired t test. 

Results
A total of 250 neonates were enrolled in the study. 

Demographic details of the study patients were as 
given in table 1. 
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Table 1: Demographic details of the patients

As shown in table 2, Coefficient of correlation (r) 
between TSB and TcB in preterm neonates was 0.97 
and in term neonates 0.95. Out of 250 neonates, 
169 had TSB level < 13 and BilicheckTM detected 161 
(95%) correctly, 27 had TSB level between 13-15 
mg/dl and BilicheckTM detected 17 (62.9%) correctly, 
29 had TSB level between 15.1-18 and BilicheckTM 
detected 22 (75%) while 25 had TSB more than 18 
and Bilichek detected 20 (80%) correctly. According 
to Kappa statistics, agreement between levels of TcB 
and TSB was 88%. In this study, 93.6% neonates the 
difference between TcB and TSB was less than 2 mg/dl. 
For TSB levels of less than 15 mg/dl TcB values tend 
to be overestimated while for TSB levels of more than 
15.1 mg/dl, TcB tends to underestimate. 

Discussion
Most studies on TCB conducted from various parts 

of the world included term or near term neonates 
who were healthy, did not have any hemolysis, were 
not exposed to phototherapy and were less than 7 

TSB( mg/dl)  
Mean  ± SD 

TcB( mg/dl) ± 
Mean  SD 

P value Coefficient of 
correlation(r)

Term (118) 13.4 ± 6.5 13.0 ± 5.4 0.0562 0.95

Preterm( 132) 10.5 ± 3.9 10.5 ± 3.5 0.8751 0.97

Healthy (200) 9.8 ± 3.9 9.8 ± 3.56 0.8392 0.93

Sick (50) 12.4 ± 5.69 12.17 ±  4.75 0.6612 0.91

All cases (250) 11.9 ± 5.5 11.7 ± 4.6 0.0718 0.96

Table2 : Comparison of mean TSB and TcB & Coefficient of correlation(r) between TSB and TcB 

days old (3-6). The only study from India evaluating 
the BilicheckTM conducted by Lodha et al was also the 
same (7). In our study we have taken a heterogenous 
population of north Indian neonates including term/
preterm and well/sick neonates (including those with 
hemolysis due to ABO/Rh in compatibility). The overall 
correlation coefficient “r” for our neonates was 0.96 
which is similar to those reported previously suggesting 
good correlation between TcB and TSB. 

In our study we had term and preterm neonates 
in the ratio of 118:132. Jangaard et al found that the 
instrument was not as sensitive in the small sample 
of preterm infants (8). However, Rubaltelli et al found 
that, BilicheckTM accuracy was independent of race, 
birth weight, gestational age and post natal age of 
newborn. It could not only be used for screening but 
also as a substitute for TSB (9). William et al, found 
BilicheckTM to be reliable for very premature neonates 
(< 30 weeks) especially that group of neonates which 
had good skin condition. We also found that correlation 
of TcB and TSB in preterms was good with correlation 
coefficient ‘r’ of 0.97 and thus it could be used for 
screening in preterms. This could be because preterm 
babies have lower values of TSB as compared to term 
neonates and in our study we found TcB values to be 
in better agreement with TSB values when the latter 
were < 13mg/dL. 

In our study we found mean TcB of sick and healthy 
neonates was similar to TSB levels. Thus BilicheckTM 
measures TCB as accurately as TSB in sick neonates. 
We included neonates upto the age of 30 days in our 
study as most workers had evaluated the BilicheckTM 
only during the first week of life. Rubaltelli et al. 2001 
also included neonates upto < 28 days of age and found 
post natal age not to affect the correlation between 
TSB and TcB significantly (9). In our study group of 
250 neonates, 104 (41.6%) neonates were more than 
7 days old but the overall correlation coefficient was 
not affected. This clearly indicates that BilicheckTM can 
be used for assessing jaundice in>7 days old neonates 
reliably. 

The strength of our study was that we used truly 
heterogenous population of neonates within a single 
ethnic group. We had both term, preterm, sick, well, 
less than 7 days old as well as more than 7 days old 
neonates in our study. The limitations of our study were 
the values of TcB were not compared with the High 
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Performance Liquid Chromatography (HPLC) value of 
TSB which is the gold standard for estimation of TSB. 
The calibration tip was not changed for every neonate 
as recommended by the manufacturer. The same tip 
was used for 10 neonates due to financial constraints. 
We did not get Bland - Altman plots for the analysis 
of the data. 

Conclusion
The BilicheckTM is a very useful noninvasive device 

to assess TcB in term as well as preterm neonates. The 
BilicheckTM is more accurate for assessing neonates 
with TSB of 13mg/dl or less. It tends to underestimate 
TSB when levels are more than 13mg/dl. Thus there is 
danger of inadequately treating these neonates. 
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