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Background: Noninvasive transcutaneous bilirubin measuremenanissimple quick, and painless, method for jaundigeluation in
newborns. But variable accuracy had been repontatifierent studies. The aim of the study was twlfout the correlation and agreement
between TcB and TSB measurements in neon8tdgects and Methods: A descriptive cross-sectional study was performe@@0 full term
(37 gestational weeks) neonates weighing more 2h%kg .TcB was measured using a bilirubinometezettiimes on the forehead and mean
levels were calculated. Then, during the succes¥iveinutes blood samples were acquired and sdnd tfe laboratory for determining the
Total Serum Bilirubin (TSB) levelsResults: Out of 100 neonates, 62 (62%) were males and 3%&)3@ere females, with a mean age of
5.6+4.1 days (ranging from: 1-20 days). Among la#l heonates 99 neonates were on breastfed wh{026) neonates had a history of icter.
There was a high specificity and sensitivity reflate bilirubin levels between 12-15 mg/dl. On thbes hand sensitivity was higher and
specificity was lower for bilirubin less than 12 fdig Conclusion: Results of the current study suggest that these hgghly significant
correlation between total cutaneous bilirubin aedis bilirubin in term neonates. Moreover, totalatieous bilirubin is painless and quick
tool for the measurement of bilirubin and it woudé helpful in following neonatal icter. However tabcutaneous bilirubin has a high
sensitivity in detecting icter, it should not repgatotal serum bilirubin due to its relatively I@pecificity. That is why we strongly suggest

measurement of total cutaneous bilirubin is esakwith assessment of total serum bilirubin in higik neonates.
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Introduction

Neonatal hyperbilirubinemia is a common problemhwit
incidence of around 60% in term babies and nea@ly 8
100% during first week of lif8 are among the
complications induced by hyperbilirubinemia.theregased
bilirubin level in blood may lead to complicatiorie
Transient encephalopathy and kernicterus,which &las
long term morbidity in form of cerebral palsy?

Measuring bilirubin levels is a vital phenomenon better
treatment of neonatal jaundice which is generatipel by
visual, cutaneous, and serum evaluatfdn&ven though
visual evaluation is easy and effortless, it hag twost
important shortcomings; it is dependent on the s
experience with no precise and reliable critermal possible
estimations in this method are based on the cephadial
trend of jaundice. In addition, the colour of skind clothes
as well as the lighting, affect the visual evaloatf®
Measurement of Total serum bilirubin (TSB) is atsat an
perfect technique of measurement because of frédplieod
sampling it could have complications such as inbdect
anemia, pain, and stress. Additionally, this methied

stressful, time consuming and priddyln cases at a high
risk of kernicterus such as day-one icter,
hepatosplenomegaly, etc, TSB measurement, followng
hospitalization are essentfaf®

In recent decades, for reducing patients’ stressorhtory
expenses, and the need for blood sampling noniveasi
bilirubin  measurements have been accessible and
transcutaneous bilirubinometry (TcB) is one of thes
noninvasive methodd. Using light waves in TcB, the
bilirubinometer is pressed against the skin caugabyor,
and bilirubin levels measured in different ways.'"
Different results have been capitulated in stud@sparing
the correlation between TSB and TcB. A relativelgh
correlation between TSB and TcB has been found by
Briscoe and colleaguég; whereas no clear relationship has
been found by Janjindamai et al. between the esilthe
two measurements!] Karon et al. illustrate that TcB is a
sensitive but nonspecific technique for calculatittye risk

of neonatal ictef"”

A comprehensive study has been presented by Scheart
al. in 2011 on the different methods for the diaisand
management of hyperbilirubinentid. In 2012, different
researchers like Mantagou et P8, Wainer et al*’),
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Bosschaart et al."® and Sajjadian et al. in Iran ') deal with
the bilirubin measurements especially in neonates.

In recent times several studies have been published about
this topic due to importance of bilirubin measurement.?’%
In view of the importance of this issue and the contradiction
between earlier studies about the accuracy of TcB, we aimed
to compare the relationship between TcB and TSB
measurements in term neonates. In addition, we have also
considered the sensitivity and specificity of TcB based on
the age of the neonates and bilirubin levels.

Subjects and Methods

A descriptive cross-sectional study was performed on 200
full term (37 gestational weeks) neonates weighing more
than 2.5kg in Department of Paediatrics of a tertiary care
centre. This study was conducted from September 2018 to
November 2018. The parents of all newborns enrolled in the
study gave verbal informed consent after the aim of the
study was described to the parents.

Exclusion criteria: The neonates who had not formerly
undergone phototherapy or blood transfusion. Premature
neonates, those less than 2.5 kg, or neonates suspected of
septicemia, meningitis, and cholestasis were excluded from
the study.

Neonates who seem icteric visually at the clinic were
observed by a pediatric resident and if they had the inclusion
criteria for the study, their bilirubin levels were measured
three times on the forehead for avoiding any bias induced by
the bilirubinometer . Cutaneous bilirubin was measured by a
pediatric resident. The skin was lightened due to the
pressure when the apparatus is put on the skin and then the
bilirubin was measured by using light waves in different
ways. The radiated light goes to sub-cutaneous layer through
the skin and reflected. Based on the reflected wave
specifications, the cutaneous bilirubin is calculated.

Within 30 minutes blood samples were obtained and the
mean levels were documented and then sent to the
laboratory for determining TSB.Blood samples were
collected from brachial vein of neonates by the nurse of
neonatal ward of the Hospital. TSB was measured using a
bilirubinometer. The comparison of the two measurements
obtained from the two methods were recorded .

Neonatal data were also collected including: age, sex, birth
weight, current weight, height, onset of jaundice, birth order
in the family, history of jaundice in the family, type of
delivery, type of feeding, history of hospitalization, neonatal
and maternal blood group, history of phototherapy, priority
and distance of measurements in serum and skin bilirubin,
history of blood transfusion in newborn, and maternal
prenatal care.

Statistical analysis:

Data were analyzed using SPSS software, version 16.
Independent t-test (to compare the quantitative variable in
the two studied groups) and Pearson’s correlation coefficient
(to evaluate effective parameter on dependent variable) were

used accordingly.
Results

Out of 100 neonates, 62 (62%) were males and 38 (38%)
were females, with a mean age of 5.6+4.1 days (ranging
from: 1-20 days). Among all the neonates 99 neonates were
on breastfed while 20 (20%) neonates had a history of icter.
The mean weight of the neonates was 3010+£356 grams.
Further, results of the current study revealed that majority of
the neonates of the study were the first child (54%) followed
by the second child 12%, third and next child 34% neonates.
Most of the neonates (60%) showed icteric on day 4 or
more, while 27% on 2 to 3 days. 12%, 27.5%, and 60.5% of
the neonates became icteric on days 1, 2-3, and 4 or more of
birth respectively [Table 1].

Table 1: Distribution of the neonates according to different
variables.

Variables Number of | Percentage of
neonates neonates

Male 62 62%

Females 38 38%

Weight

2500 — 3000 gm 60 60%

3001 - 3500 gm 30 30%

> 3500 gm 10 10%

History of icter

Yes 40 40%

No 60 60%

There was an insignificant relation among serum and
cutaneous bilirubin and family history of jaundice. There
was an insignificant relation between hyperbilirubinemia
and delivery type. Further, results of the current study
showed there was no significant relationship between
history of hospitalization and serum and cutaneous bilirubin.
In addition, an insignificant relationship was recorded
between nutrition and serum and cutaneous bilirubin.
Frequency of blood group distribution among neonates with
hyperbilirubinemia showed that higher level of bilirubin was
common among B blood group followed by A+ blood
group. On the other hand results revealed that jaundice was
most common in neonates with O + blood group mothers
(40%) followed by A+ blood group mothers (32%).

Results showed that mean serum bilirubin was 19.35+6.34
mg/dl while, mean cutaneous bilirubin level was 18.88+5.86
mg/dl. There was significantly high correlation (0.9)
between serum bilirubin and cutaneous bilirubin.

It is evident from fig 1 that there was a high specificity and
sensitivity related to bilirubin levels between 12-15 mg/dl.
On the other hand sensitivity was higher and specificity was
lower for bilirubin less than 12 mg/dl.*
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Figure 1: Specificity and sensitivity of cutaneous bilirubin
levels in comparison of serum bilirubin levels.

Table 2 shows that the positive and negative predictive
values of TcB were 93.9 and 69.2. (In this table bilirubin
levels below 12 were considered as normal) Present study
also calculated the sensitivity and specificity of Cutaneous
Bilirubin levels with respect to age. The highest sensitivity
and specificity of Cutaneous Bilirubin was recorded on day
three after the birth of neonates. In general, the sensitivity
and specificity of Cutaneous Bilirubin compared with Serum
Bilirubin was 95.1% and 67.7%, respectively.

Table 2: Frequency and percentage of Serum bilirubin versus
cutaneous bilirubin.

. Serum
Variables bilirubin Total
Abnormal Normal
0, 0,
Cl;{tgnequs Abnormal 77 (93.9%) 5(6.1%) 82 (100%)
ilirubin
0, 0,
Normal 4 (30.8%) 9 (6.2%) 13 (100%)
Total 81 (85.3%) 4 95 (100%)
(14.7%)
Discussion

Results of the current study revealed a highly significant
correlation between cutaneous bilirubin and serum bilirubin
levels in neonates. These findings are consistent with the
findings of the earlier studies of Bhutani VK et al®®! as they
recorded a high correlation (r=0.91) between cutaneous
bilirubin and serum bilirubin levels in neonates over 2.5 kg
in weight. Various other studies have been done to assess
the correlation between both of these.>?* Similarly,
Sanpavant S et al®®! observed significantly high correlation
coefficient of 0.8 between cutancous bilirubin and serum
bilirubin in full term healthy neonates. Alike, Briscoe L et
al" showed a significant correlation coefficient of 0.76 for
cutaneous bilirubin and serum bilirubin levels in neonates.

Further, present study recorded a high specificity for
bilirubin levels over 12 mg/dl, especially for the bilirubin
levels between 12-17 mg/dl. However, specificity was

decreased while sensitivity was increased for the bilirubin
less than 12mg/dl; which may lead to increase number of
false positives. These findings are in agreement to the
findings of previous study of Liete MG et al® recorded a
high correlation between serum bilirubin and cutaneous
bilirubin for the neonates having lower than 14 mg/dl.

Our study showed that sensitivity was higher and specificity
was lower in neonates for bilirubin less than 12 mg/dl.
Moreover, present study recorded that during first three days
specificity was lower and sensitivity was higher. This may
lead to increase number of false positive cases. On the other
hand from day three onwards specificity and sensitivity both
were higher which in turn results in decrease number of
false positive cases.

These findings are supported by the earlier study of
Romangoli C et al® as they recorded that specificity of
bilirubin level was significantly increased after 60 hours of
birth in comparison of before starting 60 hours after the birth
of neonates. Similarly, Hemmati F et al® showed
significantly increase in specificity after three days of
neonates birth.

Present study recorded higher bilirubin on fifth to sixth days
after the birth. Whereas, most of the neonates are discharged
from the hospital 48 hours after birth. That is why,
cutaneous bilirubin measurement might be an easy and
quick technique for the follow up of neonates with or
without jaundice.

The practical approach towards our findings is that
observing the high sensitivity of total cutaneous bilirubin
may predict neonatal icter. Nevertheless, we have
accentuated in our study that cutaneous bilirubin should be
measured in neonates with various haemolytic disorders or
infections in which bilirubin level is found higher. Similar to
our study Briscoe L et al'"* emphasized on use of cutaneous
bilirubin measurement for the neonates with higher bilirubin
level besides it has a low accuracy compare to serum
bilirubin estimation. In contrast to this Janjindamai et al'"*!
suggested that cutaneous bilirubin is as accurate as serum
bilirubin. However, few researchers did not recommended
cutaneous bilirubin over serum bilirubin.!"**?

We have not evaluated the effect of phototherapy in
neonates with higher cutaneous bilirubin or higher serum
bilirubin level. On the other hand Tan KL et al recorded a
lower correlation coefficient in regions exposed to
phototherapy compared with the control group in their
study.

Conclusion

Results of the current study suggest that these is a highly
significant correlation between total cutaneous bilirubin and
serum bilirubin in term neonates. Moreover, total cutaneous
bilirubin is painless and quick tool for the measurement of
bilirubin and it would be helpful in following neonatal icter.
However, total cutaneous bilirubin has a high sensitivity in
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detecting icter, it should not replace total serum bilirubin
due to its relatively low specificity. That is why we strongly
suggest measurement of total cutaneous bilirubin is essential
with assessment of total serum bilirubin in high risk
neonates.
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