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Original Article
Efficacy of Local-Made Phototherapy Devices Using Light-Emitting
Diodes (LED) Lamps for Treatment of Neonatal Hyperbilirubinemia

Compared Between Top-Lighting and Bed Designs

Napol Chitsrisaka and Sangkae Chamnanvanakij

Department of Pediatrics, Phramongkutklao Hospital

Abstract:

Background: Currently, phototherapy with LED lamps is commonly used for treating infants with hyperbilirubinemia.
However, it was difficult to provide nursing care and to move the lamps. We therefore designed an LED bed for
phototherapy underneath the infants. Objectives: To compare the efficacy of bilirubin reduction in infants
underwent phototherapy between using top-lighting and bed design LED lamps. Methods: We enrolled infants
who had gestational age > 35 weeks, birth weight > 2,600 grams, Apgar scores at b minutes > 5 and aged
between 24 hours and 14 days. All infants had hyperbilirubinemia requiring phototherapy. Eligible infants were
allocated into one of two groups by using a block of 4 randomization. Group 1 received top-lighting LED photo
lamps and group 2 received bed design LED photo lamps. Light intensity was above 30 mwatt/cm’/nm for both
groups. Serum bilirubin and hematocrit levels were serially measured at 12 and 24 hours after initiation and at
4 hours after stopping phototherapy. Weight loss and side effects including fever and hypothermia were monitored.
Results: Forty-two infants were enrolled into each group. There were no differences in gender, gestational age,
birth weight and age at starting phototherapy. The median of initial serum bilirubin levels of group 1 (14.5 mg/
dL) was significantly higher than that of group 2 (13.6 mg/dL) (p = 0.019). After 12-24 hours of phototherapy,
serum bilirubin levels of group 1 (8.0 mg/dL) were lower than those of group 2 (9.0 mg/dL) (p = 0.033). The rate
of bilirubin reduction was significantly higher in group 1 compared to group 2 (p < 0.01). The infants of group
1 had less weight loss than group 2 at 24 hours after phototherapy (p = 0.04). Conclusion: Both designs of LED
phototherapy were efficacious for treatment of neonatal hyperbilirubinemia. However, top-lighting design was
superior to the bed design in reducing serum bilirubin levels.

Keywords: ® Neonatal hyperbilirubinemia @ Phototherapy @ LED

RTA Med J 2016;69:107-13.
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aya nax 1 (n = 42) &% 2 (n = 42) p value
WNENE), n (%) 21 (50.0) 23 (54.8) 0.827
0gavan (Fenm)* 39.0 (35.0, 41.0) 38.0 (36.0, 40.0) 0.143
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AGA 38 (90.5) 40 (95.2)
SGA 1(2.4) 0 (0)
LGA 3(7.1) 2 (4.8)
ARaALAEATINGA [n (%)) 28 (66.7) 32 (76.2) 0.334
ﬂ?JLL%%LLéV‘INm%“?; 5 W 9(,9 9(,9 0.559
MVGIaINIENERS [ (%)) 0.671
Hemolysis 10 (23.8) 11 (26.2)
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G6PD deficiency 2 (4.8) 7 (16.7)
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Breast feeding 3(7.1) 2(4.8)
Occult hemorrhage 3(7.1) 1(2.4)
Unknown causes 26 (61.9) 28 (66.7)
mqﬁ‘iﬁaﬁm (ala)* 55.5 (26.0, 183.0) 48.0 (38.0, 187.0) 0.724
nefiEasasl ([l 57.0 (28.0, 189.0) 50.0 (40.0, 194.0) 0.671

AGA: appropriate for gestational age; SGA: small for gestational age; LGA: large for gestational age
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Table 2 swaudazinludoauszasudidvresdaifonuns auuazvdadalinesnm

aya &% 1 (n = 42) &% 2 (n = 42) p value
fawdEndaslu
seeufasiuluien (un/ea) 145 (10.7, 20.8) 13.6 (9.3, 18.7) 0.019
AMNEUTUIRLIARaALAS (%) 51.0 (36.0, 62.0) 52.0 (42.0, 63.0) 0.456
wiedEudaslng 12 dalus
ssnamdaBudatin (@l 10.0 (8.0, 16.0) 10.0 (8.0, 16.0) 0.980
seeufagiuluden (un/ea) 10.3 (7.0, 17.0) 10.4 (6.0, 17.0) 0.700
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seudagivluden (un/ea) 8.0 (5.0, 13.0) 9.0 (5.0, 15.0) 0.033
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srznamadetin (@l 220 (13.0, 41) 22.0 (20.0, 50.0) 0.012
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