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Abstrict - Thrombocytopenia has been  reported as a
complication of phototherapy, Ir this sudy the effect of
conventional phototherapy on platelel count was studied in 101
mewborns with imdirect hyperbilirubinemia, ouw of whom 50
pitieris (49.5%) had decremsed levels of platelets; 20 (19.8%)
of the latter had « platelst count of below 100000(mm3.
Decreused platelet court was maximum during the fira 24
howrs of phototherapy, Ultraviolet Upth may increwsse platelet
turmover and  injury during  phototherapy by an  unknown
mrechenism.
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INTRODUCTION

Phototherapy has emerged as the most widely used
form of therapy for the treatment and prophylaxis of
necnatal unconjugated hyperbilirubinemia, In nearly all
infants, phototherapy reduces or blunts the rise of
serum hilirubin concentration regardless of maturity,
presence or absence of hemolysis, or degree af skin
pigmentation (1),

Phototherapy as a modality of treatment  of
jaundiced bahies was first introduced by Cremer et al
{2y in 1958 after her chance observation of rapid
clearance of jaundice in neonates exposed 1o sunlight in
the nursery, Since then phototherapy has been used
extensively  and, along  with  other  factors,  has
contributed 0 a considerable decline in the need for
exchange (ransfusion in the treatment of necnatal
hyperbilirubinemia {3,4,17)

Kerpicterus is a newrologic syndrome resualting from
the deposition of unconjugated bilicubin in brain cells,
From incomplete investigations it was suggested that
serum bilirubin levels below 20 mg% were nearly alway
sufe bul that above this level the risk of kernicterus
mereased steadily (5,6).

The ideal treatment for neonatal hyperbilirabinenia
would be a safe and simple method for preventing or at

least modifving, its ocourence (7).

Phototherapy s an effective and relatively safc
methed for reducing indirect hilirubin levels, particularly
when initiated belore serum bilirubin increase to levels
associated with kerpiclerus (8).

Animal  and  human  studies  suggesst  Lha
hyperbilirubinemia  and  pholotherapy  may  lead (0
thrombocytopenia. Maurer €1 al found that rabbis
exposed o phototherapy had decreased platelet counts
and increased platelel turnover (9,10},

The purpose of the present study was Lo define
hyperbilirubinemia and phototherapy in noonates as a
cause of Thrombocytopenia,

MATERIALS AND METHODS

The effects of conventional phototherapy on platelet
count were studied in 101 newborn infants referred to
neonatal Crergency room with indirect
hyperbilirabinemia.

On arrival platelet count was performed. Neonates
whose platelet count was more than 150000 hefore
starling phototherapy and were heallhy on physical
examination were included in the study,

Capillary hlood samples for platelet count were
collected from deep heel stabs, Pree flow of hlood was
achieved by warming and drying the heels before the
sLah.

Phototherapy was pecformed by 10 day light lanips
covered by 05 em cover glasses, 45 cmoaway [rom the
paticnts whose eves and genitalia had been covered,

Daily platelet counts were performed. Peripheral
blood smear was taken [rom heels and slaining was
done by the Wright technique. All the slides wore
walched and counted by one technician wnder the high
povwer 0 microscope.

Faclors such as sex, birth weight, pestational age,
neonatal age, the duration of phototherapy and degree
of bilirubin were studied and comparced i all of the
thrombocytopenic patients, The data were analyzed by
Fisher exact test.
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RESULTS

10 pewbhorn infanls were admitted in the study, 43
females and 58 males, 30 of whom (4959%) had
decreased plutelet counts [ 150000 10 70000/mm*); in 20
(ISR of the latter platelel count was below [O0D000
The thrombooytopenic group 33% female and 657%
male {Figure 1), The rale of decreasing platelet count
wils maximum during the first 24 hours of phototherapy
( Figure 27.

We didn't find any relation berween the patient’s
age, gestational age and thrombocytopenia {Table 1)
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Fig. 1, The sex distribution of patients receiving phototherapy

Table 1- Mean platelet count by sex, age and weight.

Male Female Pvalue

Weight(m) 24944 3 0.7z
Hilirukin meg/dl 17.2 17.1 .67
Age (day) 59 .1 {110
Platelel {count in mm¥) 169388 70135 0.94
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Fig. 2. Mean platelet count during photatherapy

DISCUSSION

In 1966, prior 1o the introduction of phototherapy
o the United  States for treatment of  neonatal
hyperbilirubinemia, Aieve and assistants described the
elfects of high-intensity white light on human platelels
i vitro, Platelets which bad been briclly exposed to
light following photosensitizution by hemataporphyrin
lost the abiliy 1o agaregate, aod released  potassium,
avid  phosphatase,  serotonin, and adenosine
triphosphate.  Blectron photomicrographs of - these
altered  platelets  showed  depletion of - ovtoplasmic
muterials and  smoathened  membrane  contours as
compared to controls (11-135

Using  Broad  spectrum blue  Huorescent  light
phototherapy in rabbit comparable (o that used for
therapy of pewborn infants, Harold Maarer observed
similar kinds of platelet abnormalities within & tau hour
periad of exposure in the absence of hematoporphyrin
preconditioning. Exposed platelets would nol aggregute,
wire depleted of adenine nucleotides and glycosen and
on electron photomicrographs showed loss of glyeogen
granules  and - organelles ill-delined  external
membranes (100,

This information is of concern because of reports
that  broad  spectrum blue  Huorescent lght can
penetrate the dermis (and other tissues) 1ooa degres
that would permit photochemical reactions foo oceur in
siubdermal tissues, including the vascular bed.

We should also emphasize that during pholotherapy
light s transmitted through living Ussue oo degree
which may lead o pholochemical reactions W ocedr in
the vascular bed. [U s known that light cxposure causes
a decrease i blood nbollavin level and Lhi
cxcrefary pattern of ryplophan metabolites {1415, 100

Maurer and Pratkin (11} studicd the effects of
phototherapy on plateler counts o low-birth-weight
infanls and on platelet prodoction and life span in
rabbits undergoing  phototherapy  continously  for 96
hours., Platelet life span was shortened 1o a mean of 4.2
days s compared (o 6 davs inocontrols recewving no
phottherapy, Platelets also emerged  rom marmow
carlier in these animals, Second, i low-hirth-weighl
infants, the effect af 96 hours ol contimucos daylight
phototherapy on o platelets showed  that in 35,7% of
babies platelet counts Gall below 150000 fmm?® and the
loawest count was 320000mmA,

In our stody, 20 babics oot of 1]
developed thrombocylopenia, with no relationshuip barth
weighl,  gestational age or postnatal - age the
incidence andior severity of  thrombocylopenia, Since
the platelel count was normal bofore the hetween
inclusion of patients, there was no need for a control
froup.

The mechanism ol action of lght on plitelets o
vive 1% unknown, The in vitro data suggest that

prhaes

alters

NCOnares

and



photochemical  reactions occur in the  platelet
membrane. Whether these reactions  ocour in vive
remains to he determined. Shortened platelet life span
may he the result of sequestration of damaged platelens
in the spleen {14-17).

REFERENCES

. Maiscls, M. Jaundice, In: Meonatology, Pathophysiology
anid manzpement of the newborn, dth edition, 1. Lippincott
Company, Philadelphia, a30-708, 1994

2. Cremer R, Perryman PW: Influence of light in the
hyperhilirubinemia of infants, Lancet, 3 1094, 1958,

A, Giovil Y., Misra PLK., Malik G K., Kaul R: Current
concepls in the mechanism of phototherapy. Indian T, Ped,
51 4952, 1984,

4. Fetus amd Newborn Committe, Canadian Pediatoic Socicty:
Use of photatherapy lor neonatal by perbilirubinemia. Camd.
Med, A, Vol 134, June [ 1956,

& Behrman RE Vaughan V.C,, Melson WE: The fetus and
necnatal infant Kemicterus Melson, volum [, page 407, 1987,

i, Lewis HLAL, Complell RH,, Hambleton G Use or abuse
ol phototherapy for physislogical jaundice of newborn
infants, Lancet Aug. 21; Z(829Z), 408, 1982

7. Lweey [, Ferreire M., Hewitt I, Prevention of
lyperbilirnbinemia of prematurity by pholotherapy. Fed 41,
Mo 6, Junge 1908,

B, Wichard E., Behram MDY et al, Ing Melson essentials of
pediatrics, Fetal and neonatal medicm. 192-195; 1994,

Actn Medicon Tronden, Vol 3%, Mo [ (20000

O, Maurcr H.ML, Frackin M., MeWilliams M B, Kirkpatric
B., Draper D, Haggins JC, and Hunter CR: Elfects of
photatherapy on platelel count in low birth weight infants
and on platelet production and life span in mabbits. Pediatrics
T 508, 1976,

10, Maurer HM., Haggins JC., and Sull Wt Platelet injury
during phototherapy. Am, I Hematal 10 89, 1976,

11, Lucey JF., Ferriro M. Hewitt ¥ prevention of
hyperbilicebinemia of prematurity by phototherapy.
Pediatrics; 410 1047, 1965,

12, Fieve PO, Solomon Hb,, Kevans JE; The elfect of
hemateparphyein and light on buman plateler morphology
and function, and biochemical changes, I, Cell. Physio; &7,
271, 1966,

13, Fieve P12y, Solomen M The effect of hematoporphyrin
and light on human platelets: 1L Release of petassium and
acid phosphatase. 1. cell plysiol; 6816, 19640

14, Sisson TRC., Wickler M: Transmission ol light through
living lissue, Pediatr, Res, 70 316, 1973,

13, Sussibh TRC., Slaven B., Hamilton T: The effect of broad
and narrow spectrum flucrescent light on blocd constiluents.
Birth Defects. 1976, Vol 12

16, Rubaleelli FF., Allegri Go, Costa O De Anlonl A
Urinary excretion of tryplophan metabolites during
phototherapy. 1. Pedial 85; Ba3, 1974,

17, Ennever John F: Blue light, CGreen light. White lighs,
more light: Treatment of neonatal, jaundice, Clinics in
Perinatalogy, L7023 467-451: 1990,



