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Abstract: 
Aim: The aim of the present study was to correlate serum bilirubin level by transcutaneous blood and 
conventional blood sample. 
Material & Methods: In this cross-sectional study, a total of 100 full term normal neonates delivered in 
hospital over a period of two years were included in Department of Neonatology.  Patients were included in the 
study after taking the voluntary informed consent of their parents. 
Results: In current study, distribution of newborns showed more number of males 65 (65%) and term 94 (94%) 
newborns with jaundice. The mean and the standard deviation for TSB and TcB at Forehead were 12.78±4.26, 
13.17±4.66 respectively, p<0.5. Correlation coefficient ‘r’ was 0.7332 which shows a positive correlation 
between the TSB and TcB at Forehead. The mean and the standard deviation for TSB and TcB at sternum were 
12.76±4.24, 13.12±4.96 respectively. The p value was significant being <0.5. Correlation coefficient ‘r’ was 
0.7184 which shows a positive correlation between the TSB and TcB at sternum. 
Conclusion: The present study concluded that the transcutaneous bilirubin measured at forehead and sternum 
correlated very well with serum bilirubin hence can be used very widely to screen all the newborns before 
discharge. Our study also showed that the values at forehead correlated better than at sternum. Hence 
transcutaneous bilirubinometry can be used to screen all the newborns in a bigger way. 
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Introduction 

Neonatal hyperbilirubinaemia is a common 
occurrence [1] but relatively few affected infants 
require intervention. Hyperbilirubinemia is 
common during the neonatal period and sometime 
requires treatment with either phototherapy or 
exchange transfusion. 2 Clinical evaluation of 
hyperbilirubinaemia involves visual inspection of 
the skin, sclera and mucous membranes to identify 
jaundice.[2] Management of neonatal 
hyperbilirubinemia becomes more challenging 
when at-risk newborn infants are discharged early 
without appropriate post discharge follow-up. This 
increases the risk of severe hyperbilirubinemia and 
its complications such as acute bilirubin 
encephalopathy, and bilirubin-induced neurologic 
dysfunction (BIND) in these infants.[3] Various 
methods have therefore been developed to aid non-
invasive diagnosis of hyperbilirubinaemia and 
approximation of TSB levels. They include 
cephalocaudal staging of jaundice and 
transcutaneous bilirubin (TcB) reference devices. 

Transcutaneous bilirubin (TcB) measurement is an 
easy, painless, and timesaving alternative to TSB 
measurement.[4,5] Transcutaneous bilirubinometry 
(TcB) is an alternative to TSB which would be 
useful in blood sampling for a frequent and usually 
benign clinical condition.[6]  TcB measurement is 
an essential part of screening for neonatal jaundice 
that can decrease the need for TSB. [7,8] 

Total serum bilirubin is commonly determined by 
spectro-photometric methods by analyzing serum 
sample requiring drawing of blood causing pain 
and trauma to the neonate. Total serum bilirubin 
(TSB) is fundamentally measured by venous blood 
sampling which increases the risk of infection, 
produces pain in the infant as well as anxiety to the 
parents, and takes 2 to 12 hours to report become 
available. Transcutaneous bilirubinometer allows a 
quick noninvasive estimate of bilirubin 
concentration to be used as an aid for the 
management of jaundice in infants.  [9] 
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Bilirubinometers work by directing light into the 
skin of the neonate and measuring the intensity of 
specific wavelength that is returned. Neonatal 
hyperbilirubinemia is a very common entity and 
requires screening of all babies at discharge by 
traditional serum bilirubin which is cumbersome, 
hence the objective of this study was to see whether 
Transcutaneous bilirubin can correlate with serum 
bilirubin and can replace it.[10]  

Hence the present study was conducted to correlate 
serum bilirubin level by transcutaneous blood and 
conventional blood sample. 

Materials & Methods 

In this cross-sectional study, a total of 100 full term 
normal neonates delivered in hospital over a period 
of two years were included in Department of 
Neonatology, Yashvi Children Hospital, Patna, 
Bihar, India.  Patients were included in the study 
after taking the voluntary informed consent of their 
parents. The random selection of the cases who met 
the inclusion criteria were done by tossing a coin. 
If the head comes, then that participant was 
included in the study. Both the genders were 
included in the study.  

Inclusion Criteria  

• All full term normal newborn babies delivered 
in hospital  

Exclusion Criteria  
• Babies with haemolytic disorders like Rh iso-

immunization and ABO incompatibility. 
• Preterm and IUGR babies. 
• Babies of mother with bad obstetric history.  

Methodology 

All the participant’s parents were also informed 
about the study procedure and the information 
required from them for the study. A voluntary 
informed written consent was taken from the 
participant’s parents those who consented were 
included in the study. Umbilical cord mixed blood 
samples was collected in a sterile container drawn 
from placental side of the umbilical cord incised 
while severing it at the time of birth of the baby. 
The mother’s age, parity, residence, community, 
blood pressure, diabetes, use of iodine antiseptics 
on the mother prior to delivery will be recorded. 
The type of medications/anesthesia given including 
doses used, duration of anesthesia given to the 
mother till birth of the baby were recorded. At 
birth, the babies weight, sex, time to first cry, 
congenital abnormalities, Apgar scores was noted. 
Bilirubin was estimated within 24 hours by 
laboratory investigation, again blood sample was 
collected in sterile container on day 3, day 5 and 
day 7 by all aseptic means and serum bilirubin of 
particular day was also recorded by noninvasive 
hand held Trans-cutaneous bilirubinometer from 
Drager JM-103 for the comparison with its lab 
value.  

Statistical Analysis: Data management and 
analysis was done using Microsoft excel and Epi-
info software. The categorical variables were 
assessed using Pearson Chi-square. Sensitivity, 
specificity, positive predictive value, negative 
predictive value was assessed and the study 
subjects were compared using suitable statistical 
tests. 

Results 

Table 1: Distribution of newborns 
Sex N (%) Gestational age N (%) 
Males 65 (65) Term 94 (94) 
Females 35 (35) Preterm 6 (6) 
Total 100 (100) Total 100 (100) 

In current study, distribution of newborns showed a greater number of males 65 (65%) and term 94 (94%) 
newborns with jaundice. 

Table 2: Correlation of serum bilirubin and transcutaneous bilirubin (forehead) 
Parameters Mean SD Paired t-value P value Correlation coefficient ’r’ 
TSB 12.78 4.26 2.812 0.0058 0.7332 
TcB at forehead 13.17 4.66 

The mean and the standard deviation for TSB and TcB at Forehead were 12.78±4.26, 13.17±4.66 respectively, 
p<0.5. Correlation coefficient ‘r’ was 0.7332 which shows a positive correlation between the TSB and TcB at 
Forehead. 

Table 3: Correlation of serum bilirubin and transcutaneous bilirubin (sternum) 
Parameters Mean SD Paired t-value P value Correlation coefficient ’r’ 
TSB 12.76 4.24 2.182 0.0272 0.7184 
TcB at sternum 13.12 4.96 

 
The mean and the standard deviation for TSB and 
TcB at sternum were 12.76±4.24, 13.12±4.96 

respectively. The p value was significant being 
<0.5. Correlation coefficient ‘r’ was 0.7184 which 



International Journal of Toxicological and Pharmacological Research                e-ISSN: 0975-5160, p-ISSN:2820-2651 

Kumar et al                                     International Journal of Toxicological and Pharmacological Research 
343   

shows a positive correlation between the TSB and 
TcB at sternum. 

Discussion 

Hyperbilirubinemia is very common in neonates 
and, in many, a benign problem. Jaundice is 
observed in the 1st week of life in around 60% of 
term infants and 80% of preterm newborns. The 
yellow color usually is a result from the 
accumulation of unconjugated bilirubin pigment in 
the skin.11 Jaundice is visible at a serum bilirubin 
level of 5 to 7 mg/dl. Jaundice usually appears in a 
cephalocaudal direction. Dermal pressure reveals 
the progression of jaundice (face, approximately 5 
mg/dl; mid-abdomen, 15 mg/dl; soles, 20 mg/dl), 
but clinical examination cannot reliably estimate 
serum bilirubin levels. Noninvasive tests for 
transcutaneous bilirubin measurement that correlate 
with serum bilirubin levels may be used to screen 
newborns, but testing of serum bilirubin level is 
indicated in patients with elevated transcutaneous 
bilirubin levels, progressive jaundice, or risk of 
hemolysis or sepsis. The National institute for 
health and clinical excellence neonatal jaundice 
guidelines recommend measurement of serum 
bilirubin levels in all newborns with visible 
jaundice. The gold standard is total serum bilirubin 
(TSB). [12] 

According to AAP (American academy of 
pediatrics), pre-discharge serum bilirubin 
assessments are required in order to prevent 
kernicterus. Transcutaneous bilirubinometry (TcB) 
is an alternative to TSB which would be useful in 
blood sampling for a frequent and usually benign 
clinical condition. [13] A noninvasive 
bilirubinometer (TcBM), that measures 
transcutaneous bilirubin levels, was developed by 
Minolta Camera Company, Ltd. [14] Total serum 
bilirubin is commonly determined by spectro-
photometric methods by analyzing serum sample 
requiring drawing of blood causing pain and 
trauma to the neonate. Bilirubinometers work by 
directing light into the skin of the neonate and 
measuring the intensity of specific wavelength that 
is returned. The meter analyzes the spectrum of 
optical signal reflected from the neonate’s 
subcutaneous tissues which are converted to 
electrical signal by a photocell. Signals are 
analyzed by a microprocessor to get a serum 
bilirubin value. The skin components, which impart 
the spectral reflectance, are melanin, dermal 
maturity, haemoglobin and bilirubin. [15] They 
permit rapid measurements but do not provide 
fractionation information. [16] In current study, 
distribution of newborns showed more number of 
males 65 (65%) and term 94 (94%) newborns with 
jaundice were found in study by Tiwari et al which 
showed 102 (59%) males and 70 (41%) females. 
[17,18] Karen et al found that, out of 150 newborns 
99 (66%) were term and 51 (34%) were preterm.18 

Results were similar in a study by Shah et al out of 
430 newborns, 250 (59%) were term and 180 
(41%) were preterm. [19] 

 The mean and the standard deviation for TSB and 
TcB at Forehead were 12.78±4.26, 13.17±4.66 
respectively, p<0.5. Correlation coefficient ‘r’ was 
0.7332 which shows a positive correlation between 
the TSB and TcB at Forehead. The mean and the 
standard deviation for TSB and TcB at sternum 
were 12.76±4.24, 13.12±4.96 respectively. The p 
value was significant being <0.5. Correlation 
coefficient ‘r’ was 0.7184 which shows a positive 
correlation between the TSB and TcB at sternum. 
Similar results were found in study conducted by 
Tiwari et al where coefficient correlation was 
found to be 0.8 but our study measured the TcB at 
two different sites.17 These observations are similar 
to results found by Shah et al19 which also showed 
a strong correlation between plasma and mean 
transcutaneous bilirubin measurement (CV=0.49, 
r=0.8599, p<0.001). Panburana et al showed that 
the TcB and TSB had linear correlation with 
significant correlation coefficient (r= 0.81, 
p<0.001). [20] 

Conclusion 

The present study concluded that the 
transcutaneous bilirubin measured at forehead and 
sternum correlated very well with serum bilirubin 
hence can be used very widely to screen all the 
newborns before discharge. Our study 

also showed that the values at forehead correlated 
better than at sternum. Hence transcutaneous 
bilirubinometry can be used to screen all the 
newborns in a bigger way. 

References 

1. Maisels MJ. Neonatal jaundice. In: Sinclair JC, 
Bracken MB, eds. Effective Care of the New-
born. Oxford: Oxford University Press, 1993: 
507– 62. 

2. Alsaedi SA. Transcutaneous bilirubin meas-
urements can be used to measure bilirubin lev-
els during phototherapy. International journal 
of pediatrics. 2018 Mar 20;2018. 

3. M. J. Maisels and T. B. Newman, Jaundice in 
full-term and near-term babies who leave the 
hospital within 36 h, Clinics in Perinatology, 
1998; 25:295–302. 

4. F. F. Rubaltelli, G. R. Gourley, N. Loskamp et 
al., Transcutaneous bilirubin measurement: A 
multicenter evaluation of a new device, Pediat-
rics, 2001; 107(6): 1264–1271.  

5. M. J. Maisels, E. M. Ostrea Jr., S. Touch et al., 
Evaluation of a new transcutaneous bilirubin-
ometer, Pediatrics, 2004; 113(6): 1628–1635. 

6. Bhutani V, Gourley GR, Adler S. Noninvasive 
measurement of total serum bilirubin in multi-
racial predischarge newborn population to as-



International Journal of Toxicological and Pharmacological Research                e-ISSN: 0975-5160, p-ISSN:2820-2651 

Kumar et al                                     International Journal of Toxicological and Pharmacological Research 
344   

sess the risk of severe hyperbilirubinemia. Pe-
diatrics. 2000;106(2): 45- 50. 

7. S. Alsaedi, “Transcutaneous bilirubin meas-
urement in healthy Saudi term newborns,” 
Saudi Medical Journal, vol. 37, pp. 179– 183, 
2016. 

8.  American Academy of Pediatrics Subcommit-
tee on Hyperbilirubinemia, “Management of 
hyperbilirubinemia in the newborn infant 35 or 
more weeks of gestation,” Pediatrics, vol. 114, 
no. 1, pp. 297–316, 2004. 

9. Ullah S, Rahman K, Hedayati M. Hyperbiliru-
binemia in neonates: types, causes, clinical ex-
aminations, preventive measures and treat-
ments: A narrative review article. Iran J Public 
Health. 2016;45(5):558-68. 

10. Arunachalmath PV. Correlation of serum bili-
rubin and transcutaneous bilirubin in new-
borns, Int J Contemp Pediatr. 2021 Sep; 8(9): 
1547-1550. 

11. Erin ES. Jaundice and hyperbilirubinemia in 
the Newborn. In: Kliegman, Stanton BF, Schor 
NF, Joseph W, St Geme III, eds. Nelson text-
book of Pediatrics. 21st ed. Phialdelphia, PA: 
Elsevier; 2019: 871. 

12. O'Connor MC, Lease MA, Whalen BL. How 
to use: transcutaneous bilirubinometry. Arch 
Dis Child Educ Pract Ed. 2013;98(4):154-9. 

13. Bhutani V, Gourley GR, Adler S. Noninvasive 
measurement of total serum bilirubin in multi-
racial predischarge newborn population to as-
sess the risk of severe hyperbilirubinemia. Pe-
diatrics. 2000;106(2): 45-50.  

14. Itsuro Y, Yoshitada Y, Ikuko I. New borns. 
Pediatr. 1980;65(2):195-202. 

15. Yamamoto LG, Killeen J, French GM. 
Transcutaneous bilirubin measurement meth-
ods in neonates and its utility for emergency 
department use. Pediatr Emerg Care. 2012; 28 
(4):380-4.  

16. Ullah S, Rahman K, Hedayati M. Hyperbiliru-
binemia in neonates: types, causes, clinical ex-
aminations, preventive measures and treat-
ments: A narrative review article. Iran J Public 
Health. 2016;45(5):558-68. 

17. Tiwari MM, Pise HN. Comparative study be-
tween serum and transcutaneous bilirubin 
measurements in newborns. Int J Contemp Pe-
diatr. 2019; 6:817-22. 

18. Karen T, Bucher HU, Fauchère JC. Compari-
son of a new transcutaneous bilirubinometer 
(Bilimed) with serum bilirubin measurements 
in preterm and full-term infants. BMC Pediatr. 
2009; 9:70. 

19. Shah B, Gosai D, Prajapati J. Comparison 
study between serum and transcutaneous bili-
rubin measurement with special reference to 
gestational age. Int J Sci Res. 2015;4(1):2250-
3. 

20. Fonseca R, Kyralessa R, Malloy M, 
Richardson J, Jain SK. Covered skin 
transcutaneous bilirubin estimation is 
comparable with serum bilirubin during and 
after phototherapy. J Perinatol. 2012; 32(2): 
129-31. 

 

 


