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Introduction
The incidence of bilirubin-induced neurological 
deficit in India is estimated to be high even if there 
is no formal documentation through the mainte-
nance of a national kernicterus directory. Most of the 
neonatal intensive care units (NICUs) in India follow 
the American Academy of Paediatrics’ (AAP) guide-
lines for neonates more than 35 weeks postgestational 
age (PGA). In small neonates, phototherapy (PT) is  
initiated if the total serum bilirubin levels (TSB) is 
about 0.5% to 75% of the body weight in healthy 
and sick neonates, respectively, in accordance to the 
National Neonatology Forum’s (NNF) guidelines 
2010.1 However, it has been seen that the facilities for 

initiating PT are woefully inadequate in our country.2,3 
The authors surmise that if TSB level is monitored 
every 12 hours instead of 24 hours in healthy neonates 
with hyperbilirubinemia, then PT can be tailored more 
precisely to the requirement of the neonate. This will 
help in optimizing the use of PT equipment in the 
NICU with several benefits for all stakeholders, namely 
neonates requiring treatment, NICU staff, parents, and 
the hospital management. 

Aim
To ascertain whether intensive monitoring of TSB 
as compared to routine monitoring will decrease 
the duration of phototherapy in infants with  
hyperbilirubinemia 
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Materials and Methods
The study was a prospective randomized study done on 
a sample size of 109 neonates. In patients with hyper-
bilirubinemia, relevant history was taken and a detailed 
clinical examination was done. The findings were 
recorded. The inclusion criteria were term and preterm 
neonates above a birth weight of 2 kg, PGA of 35 or 
more weeks, and who were generally healthy without 
any obvious morbidity, which may influence the level 
of hyperbilirubinemia. The exclusion criteria included 
very sick neonates who needed ventilator support, 
intensive monitoring and care; neonates with bili-
rubin levels close to exchange transfusion who would 
anyway need intense monitoring of bilirubin levels; and 
neonates with any other reason that warranted intense 
monitoring of bilirubin levels.

Ethical clearance was obtained from the Institutional 
Ethics Committee of the study institution and written 
informed parental consent was obtained prior to  
enrolment.

The neonates were randomly divided into 2 groups, 
using the random number table, with 52 neonates in 
the routine monitoring group and 50 in the intensive 
monitoring group. One of the groups was selected for 
routine monitoring of bilirubin (TSB) and the other for 
intensive monitoring of bilirubin. In the routine moni-
toring group bilirubin estimation was done once in 24 
hours and in the intense monitoring group bilirubin 
estimation was done once in 12 hours. The details of 
bilirubin values, time of commencement, termination, 
and duration of PT was recorded for each group. The 
commencement and termination of PT was according 
to the AAP PT charts. 

Observations and Results
A total of 109 neonates were included in the study 
and 7 had to be withdrawn due to various reasons like 
being transferred to another NICU, development of 
necrotizing enterocolitis (NEC), or respiratory distress. 
Of the remaining 102 neonates, 52 were in the routine 
monitoring group and the other 50 in the intensive 
monitoring group. Table 1 summarizes the characteris-
tics of the 2 groups.

The total number of hours that PT was given amounted 
to 3540 hours, of which 63.5% was given to the routine 
monitoring group and 36.5% was given to the inten-
sive monitoring group. Thus, the intensive monitoring 
group received 961.5 hours less PT, with equivalent 
results, which translates to each neonate receiving on 
an average of 17.49 hours of PT, that is, 40.4% less PT 
than the routine monitoring group. The total number of 
neonates in the intensive monitoring group whose PT 
was stopped after 12 hours, who otherwise would have 
received 24 hours of PT were 17 neonates, which trans-
lates to a saving of 204 hours of PT. The total number 
of neonates in the intensive monitoring group who 
received only 36 hours of PT, who would have other-
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Table 1. Characteristics of the Intensive and Routine 
TSB Monitoring Groups

Parameters Intensive PT Routine PT

Neonates 50 52
Gender
 Males 27 26
 Females 23 26
Birth Weight, kg
 2–2.5 12 15
 2.5–3.5 34 30
 > 3.5 4 7
Age of Commencement 
of PT, h
 ≤ 24 0 3
 24–36 29 23
 36–48 12 8
 48–60 9 10
 > 60 0 8
Initial Values of TSB, 
mg/dL
 15 13 8
 15–17 25 22
 17 12 22
Duration of PT, h
 12 (12–15) 9 8
 24 (25–28) 17 22

 36 (37–40) 8 5

 48 (49–52) 13 15

 72 (74–78) 0 5

PT, phototherapy; TSB, total serum bilirubin.
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wise received PT for 48 hours were 13 neonates, which 
translates to a saving of 156 hours of PT. In addition, 
there were 5 neonates who received 72 hours of PT (all 
in the routine monitoring group) who could have been 
discontinued on PT at 60 hours. 

TSB estimation was done on an average of 2.06 
times per neonate in the intensive monitoring group 
compared to 1.8 times per neonate in the routine moni-
toring group.  

Discussion
Intensive monitoring of TSB, that is, every 12 hours 
instead of the routine 24 hours monitoring during PT 
can have important implications in the developmental 
care of the neonate. The prolongation of PT can have 
the following disadvantages:

a. Neonates need to be separated from their 
mothers unless a PT blanket is used.

b. Fluid and electrolyte balance has to be 
maintained accurately.

c. Feeding of the neonate can be uncomfortable.

d. Temperature monitoring has to be frequent and 
meticulous.

e. Eye and genitalia safety measures need to be 
taken, which can be uncomfortable to the 
neonate.

f. In Indian NICUs, neonates lie on a perspex 
sheet during PT and this is very uncomfortable.

g. The constant blue light can cause headaches, 
nausea, and other side effects to caregivers and 
make observation of vital signs difficult.

h. PT equipment in many Indian NICUs may 
have to be rationed to suit neonates who need 
it the most based on the TSB, PGA, and other 
clinical parameters. This can result in delayed 
treatment to other neonates.

i. Hospital stay is prolonged and this translates 
into increased treatment costs.

Conclusion
Intensive monitoring of TSB level during PT is shown 
to reduce the duration of PT compared to routine 
monitoring. A simple, handheld TSB monitoring device 
requiring a very small quantity of blood for analysis is 
the need of the hour for intensive PT monitoring. More 
aggressive monitoring of PT can potentially reduce 
hospital stay and its associated costs.
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