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is observed in first week of life in approximately 60% full-term 

and 80% pre-term neonates.1,2 The various modalities of treat-

ment for neonatal jaundice include phototherapy, exchange 

transfusion, and drugs like phenobarbitone, intravenous im-

munoglobulin, metalloporphyrin, etc. Amongst them, photo-

therapy has emerged as the most widely used form for the 

treatment of unconjugated hyperbilirubinaemia. It reduces or 

blunts the rise of unconjugated bilirubin levels regardless of 

maturity, presence or absence of haemolysis.3,4

Phototherapy though safe, is not free of side effects. Neonates 

receiving phototherapy have increased insensible water loss, 

redistribution of blood flow, watery diarrhoea, irritability, rise in 

temperature, retinal damage, bronze baby syndrome, gonadal 

toxicity, impaired maternal-infant interaction, hypocalcaemia, 

riboflavin deficiency, DNA strand breakage, chromosomal muta-

tions damage, and in few studies even thrombocytopenia.1,2,5,7

Thrombocytopenia as a side effect of phototherapy that has 

not been described in the standard textbooks although many 

authors did try to look into this particular side effect. Maurer 

et al5,6 and Pishwa et al7 observed in their studies that neonates 

exposed to phototherapy had decreased platelet counts and 

increased platelet turnover.

This study was done with an aim to find the incidence of 

thrombocytopenia in neonates with indirect hyperbilirubinaemia 

receiving phototherapy.

MATERIALS AND METHOD

This was a prospective study done at a tertiary care hospital 

between July 2007 and July 2009; in consecutively enrolled co-

hort of apparently healthy neonates, who developed indirect 

hyperbilirubinaemia and required phototherapy irrespective of 

gestational age and birth weight. The indication of phototherapy 

was based on the guidelines of American Academy of Pediatrics 

2004.8 The neonates having a base line platelet count of more 

than 150,000/mm3 before starting phototherapy were included 

in the study. Neonates having features suggestive of haemolysis, 

direct hyperbilirubinaemia, sepsis, anti-platelet drugs given to 

baby or mother, haemangioma, and other congenital anomalies 

were excluded. Neonates who developed features suggestive 

of sepsis during phototherapy were also excluded.

Neonates who fulfilled the inclusion criteria were admitted 

to the hospital. After a detailed history, clinical examination 

and baseline investigations all babies were put on continuous pho-

totherapy. Platelet counts were performed at admission, 24 hours, 
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RESULTS

Out of 100 neonates included in study 35 (35%) had thrombocytopenia 

and a majority of neonates had mild thrombocytopenia (74%). The throm-

bocytopenia was seen in 26 (74%) cases during the first 24 hours of pho-

totherapy and usually was not associated with clinical bleed.

CONCLUSION

This study establishes an association of phototherapy as a cause of 

thrombocytopenia in hyperbilirubinaemic neonates. Though the inci-

dence of thrombocytopenia is substantial yet it is clinically insignificant. 

This study helps the practitioner to be aware of this association and avoid 

unnecessary investigations, as thrombocytopenia was transient.
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INTRODUCTION

Neonatal jaundice is a common problem, and in most cases be-

ing physiological does not require active intervention. Jaundice 
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48 hours, and before discontinuing phototherapy; by automated 

haematology analyzer KX 21 and reconfirmed by microscopy. 

Thrombocytopenia was defined as platelet count < 150,000/

mm3. Mild, moderate and severe thrombocytopenia were defined 

as platelet counts between 100,000–150,000/mm3; 50,000–

100,000/mm3; < 50,000/mm3, respectively. Neonates showing 

a fall of platelet count were recorded.

Neonates were then divided in two groups namely group A 

and group B showing the presence and absence of thrombocy-

topenia, respectively. Various factors like levels of serum bi-

lirubin at the onset of phototherapy and subsequently, on days 1 

and 2, duration as well as the type of phototherapy and epide-

miological factors such as sex, birth weight, gestational age, 

neonatal age; maternal factors like maternal age and parity 

were studied and compared in the two groups.

Data analysis was done by using ‘χ2 corrected (Yates) test’ 

for proportions (qualitative variables) or an ‘unpaired t-test’ for 

means (quantitative variables). A logistic regression analysis was 

done to look for epidemiological factors and phototherapy-

related factors as potential confounders. P < 0.05 was taken as 

significant. All the statistical analysis was done using ‘Epi-info’ 

3.4.3 version software.

RESULTS

A total of 102 neonates were enrolled in the study. Two neo-

nates were excluded. Both had features of haemolysis and direct 

Coombs test (DCT, also known as direct antiglobulin) positivity. 

A total of 100 newborns were evaluated in the study. All of them 

either had physiological jaundice or the cause was not clear. 

The incidence of thrombocytopenia was seen in 35 (35%) neo-

nates undergoing phototherapy (Figure 1). Majority of neo-

nates had mild thrombocytopenia (74%). Moderate and severe 

thrombocytopenia was seen in 23% and 3% cases, respectively 

(Figure 2).

Epidemiological Characteristics
Of the total 100 neonates under study, there were 64 males and 

36 were females. Twenty-five neonates were having weight 

< 2,500 g, 18 neonates were pre-term, and 82 were full-term 

neo nates. Fifty-five of the neonates were born to primiparous 

mothers and 45 to multipara. Onset of jaundice was between 2 

and 8 days postnatal age. The epidemiological characteristics 

in the two groups are as shown in Table 1.

There was no statistically significant difference in the inci-

dence of thrombocytopenia based on sex (male 71% vs female 

29%), gestational age (pre-term 14% vs full-term 86%), birth 

weight (low birth weight, 9% vs anti-gladin antibodies, 91%), 

maternal parity and age of onset of jaundice.

Thrombocytopenia and Phototherapy
The thrombocytopenia was seen in 26 (74%) cases during the 

first 24 hours of phototherapy. There was a steady decline in 

the mean platelet count in the initial 48–72 hours after admin-

istration of phototherapy, thereafter because of cessation of 

phototherapy in most of the cases there was a slow rise in the 

platelet count (Figure 3). 

Double surface phototherapy (DSPT) causes thrombocyto-

penia in more neonates compared to single surface phototherapy. 

Duration of phototherapy more than 48 hours was associated 

with more cases of low platelet as compared to shorter dura-

tion and fall was maximum when serum bilirubin levels was 

> 18 mg/dL. But the associations between the two groups were 

not statistically significant (P > 0.05) (Table 2).

The mean initial platelet count in thrombocytopenic group was 

lower (189,885/mm3) compared to the non-thrombocytopenic 

group (246,430/mm3). Minimum platelet count in our study 

was 33,000/mm3; however, none of the neonates had bleeding 

symptoms.

A logistic regression analysis done to look for epidemiological 

factors and phototherapy-related factors as potential confounders 

showed no significant association.

DISCUSSION

In our study, the incidence of thrombocytopenia after 48 hours 

of phototherapy was 35%. In a similar study by Maurer et al5 
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Figure 1 Incidence of thrombocytopenia.
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mother, and DSPT given for more than 48 hours; however, 

these associations were not statistically significant. Similar ob-

servations were seen by Pishwa et al7 in their study. We have 

not included control group in our study since the neonate with 

platelet count < 150,000/mm3 were excluded from the study. 

None of the neonates with thrombocytopenia, in our as well as 

the other two studies, had clinical manifestations of bleeding. 

The reason for the same could be the fact that thrombocyto-

penia was transient and rarely found to be severe in all the 

three studies.

The steady decline in the mean platelet count in the initial 

48–72 hours after administration of phototherapy followed by 

slow rise after cessation of phototherapy; and association of 

phototherapy more than 48 hours with more cases of low plate-

let as compared to shorter duration, may imply that the fall in 

platelet count was dose- and duration-dependent.

Thrombocytopenia as a definite side effect of phototherapy 

has not been mentioned in the standard text books and only 

described briefly as isolated case reports after the photother-

apy came in vogue since 1958. In 1966, Zieve et al9 demon-

strated effects of high intensity white light on human platelet 

in vitro. Platelets which had been briefly exposed to light fol-

lowing photosensitization by hematoporphyrin lost the ability 

to aggregate and release potassium, acid phosphatase, serotonin 

and adenosine triphosphate. Electron photomicrographs of these 

altered platelets showed depletion of cytoplasmic materials and 

smooth membrane contours as compared to controls. Maurer 

et al5 observed similar kind of platelet abnormalities within 

96 hours of exposure in vivo.

Ultraviolet light may increase platelet turnover and injury 

during phototherapy by an unknown mechanism. Phototherapy 

light is transmitted through living tissue to a degree which may 

lead to photochemical reactions to occur in the vascular bed.10 

in low birth weight infants, the effect of 96 hours of continuous 

daylight phototherapy on platelets showed that 38.7% of ba-

bies had thrombocytopenia and Pishwa et al7 observed similar 

findings in 49% neonates.7 The thrombocytopenia was seen in 

maximum number of cases during the first 24 hours of photo-

therapy. Similar findings were noted in study by Maurer et al.5

In our study, the average initial platelet count in thrombo-

cytopenia group was 189,885/mm3, while the average 

initial platelet count in non-thrombocytopenia group was 

246,430/mm3 suggesting a pre-existing borderline marrow re-

serve. Full-term neonates with normal birth weight unexpect-

edly had lower platelet counts as compared to pre-term and 

low birth weight in our study and this could not be explained; 

however, similar facts were also observed by Maurer et al.5

Thrombocytopenia was seen more with male sex, normal 

birth weight, term, higher age of onset of jaundice, multiparous 

Table 1 The comparison of epidemiological characteristics in two groups.

S. no. Characteristics With thrombocytopenia Without thrombocytopenia Total P value

  (group A, n = 35) (group B, n = 65) n = 100

1 Sex    0.35

  Male 25 39 64 

  Female 10 26 36 

2 Birth weight (g)    0.11

  < 2,500  5 20 25 

  ≥ 2,500 30 45 75 

3 Period of gestation (wk)    0.12

  < 37  3 15 18 

  ≥ 37 32 50 82 

4 Neonatal age of onset of jaundice (d)    0.54

  > 2–3 13 29 42 

  > 4–5 15 28 43 

  > 6  7  8 15 

5 Parity of mother    0.11

  Primipara 15 40 55 

  Multipara 20 25 45 
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Figure 3 Mean platelet count and duration of phototherapy.
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It causes decrease in blood riboflavin level and alters the ex-

cretory pattern of tryptophan metabolites, both of which are 

photosensitive.11 The phototherapy causes an increase in plate-

let production rate possibly secondary to reduction in platelet 

life span and when bone marrow compensation is inadequate the 

platelet count may fall.5 The in vitro data suggest that photochem-

ical reactions occur in the platelet membrane. Whether these 

reactions occur in vivo remains to be determined. Shortened 

platelet life span may be the result of sequestration of damaged 

platelets in the spleen; however, definite proof is lacking.

The strengths of the study were that this was a consecutively 

enrolled prospective cohort study. The indication as well as 

the methodology of subjecting a neonate to phototherapy was 

as per the standard guidelines. Sample size was also substan-

tial and caters for adequate power of study. Well-defined expo-

sure variable and inclusion criteria, study of single outcome 

variable, i.e. thrombocytopenia which was again well-defined 

and doubly checked by automated counter, and experienced 

pathologists make this study a simple but effective one.

Single centre study, inability to quantify flux of photother-

apy, and inability to delineate the cause of hyperbilirubinaemia 

in the neonates studied could be the weaknesses of the study.

CONCLUSION

To conclude, this study establishes an association of photo-

therapy as a cause of thrombocytopenia in hyperbilirubinae-

mic neonates. Though the incidence of thrombocytopenia is 

substantial, yet it is clinically insignificant. This study helps 

the practitioner to be aware of this association and avoid un-

necessary investigations, as thrombocytopenia was transient.
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Table 2 The comparison of serum bilirubin levels, duration and dose of phototherapy between the two groups.

S. no. Characteristics With thrombocytopenia  Without thrombocytopenia Total P value

  (group A, n = 35) (group B, n = 65) n = 100

1 Dose of phototherapy    0.65

  DSPT 18 29 47 

  SSPT 17 36 53 

2 Duration of phototherapy (hr)    0.44

  ≤ 48 18 40 58 

  > 48 17 25 42 

3 Serum bilirubin (mg/dL)    0.11

  ≤ 18 28 59 87 

  > 18  7  6 13 

DSPT: double surface phototherapy, SSPT: single surface phototherapy.
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