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Let there be lightFbut should there be less?
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The account of the serendipitous discovery of the beneficial
effects of light on jaundiced infants is a classic in medical
history.1,2 Of note, the 1957 and 1958 communications from
the light therapy group at Southend Hospital in England initially
met with concern. In letters to The Lancet, BMJ and
Gastroenterology, Franklin3 and Blondheim et al.4,5 were worried
about the possible toxicity of bilirubin photoproducts, and cited
a lack of effect in their own preliminary clinical trials, which
were stopped.

The next English language study of phototherapy did not appear
until 1965. Broughton et al.6 had combined clinical studies in
infants and animal studies in Gunn rats with in vitro studies in rat
brain and liver mitochondria. This study addressed both questions
of effect and toxicity, and appears to be the first study of
phototherapy to have employed both a randomization technique
and statistical analysis of the data. The study found a clear clinical
effect and no evidence of in vivo or in vitro toxicity.

In the 1970s, a large US collaborative study was conducted to
investigate the effectiveness of phototherapy in preventing exchange
transfusions.7,8 Being a landmark in the field, this study concluded
that phototherapy was effective both in preventing and in
controlling neonatal jaundice. An apparent trend toward higher
mortality in the phototherapy-treated low birth weight infants was
discounted in the discussion because it was not found to be
significant.8

Since then, and in spite of the acknowledged role of bilirubin as
an important physiological antioxidant,9 the reduction of which
might possibly have side effects, phototherapy has been considered
a largely innocuous treatment. In support of this concept, both the
physicochemical characteristics of bilirubin photoisomers, that is,
their increased polarity, as well as in vitro studies of the toxicity of
these isomers, have pointed to the possibility of a protective effect of
phototherapy even in the absence of significant reductions in total
serum bilirubin values.10,11 The practical application of
phototherapy has earlier been shown to vary greatly,12 and this still
appears to be the case.13–15

Recent data from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development Neonatal Research
Network comparing ‘aggressive’ vs ‘conservative’ phototherapy in
extremely low birth weight (ELBW) infants16 gave us reason to
rethink our approach to neonatal jaundice, particularly in the
smallest and most immature babies. They found that aggressive

phototherapy significantly reduced the rate of neurodevelopmental
impairment at 18 to 22 months of age, almost all of which was due
to a reduction in profound impairment. However, a preplanned
subgroup analysis of infants with birth weight 501 to 750 g
suggested that mortality was increased in this group, although with
the statistical method employed this apparent difference did not
reach significance.

This issue of the Journal contains two important papers, both of
which address this therapeutic conundrum, but from different
perspectives. The Neonatal Research Network have taken a new
look at their data using a Bayesian approach to the statistical
analyses.17 They now find that the relative risk of death in the 501
to 750 g birth weight subgroup treated with aggressive phototherapy
was 1.19 (95% confidence interval 1.01 to 1.39), with a 99%
estimated probability of increased mortality. On the other hand, the
likelihood of impairment or profound impairment was significantly
reduced in both weight groups (501 to 750 and 751 to 1000 g). The
investigators conclude that ‘phototherapy should not be assumed to
have the same risks and benefits in the smallest and sickest infants
as in more mature infants’, and recommend efforts to develop
other treatment approaches including phototherapy with lower
irradiance levels.

In the other paper, four of the world’s leading experts on
neonatal jaundice provide suggestions for management of this
condition in preterm infants born at <35 weeks gestation.18 In
their introduction, they make it clear that our knowledge in this
area is too scant to allow for the formulation of truly evidence-
based guidelines. However, we need a pragmatic approach that
recognizes that every day in neonatal intensive care units around
the world jaundiced premature infants are going to be treated. That
being the case, should decisions about treatment be at the whim of
individual physicians, or are the babies better served with more
uniform practices? The results from the Neonatal Research
Network16,17 remind us that we need to start thinking about
phototherapy as a ‘drug’ to be administered in appropriate
dosage, as is indeed our approach to most other things we
do for sick infants.

Maisels et al.18 provide a thorough review of the extent and
limitations of our knowledge, as far as the many aspects that
underlie our treatment decisions, and present their treatment
suggestions in tabular format with several user-friendly comments
that supplement the actual numbers. As openly discussed by the
authors, the recommendations are expert opinions, but several
pragmatic choices have been made. Thus, both the use of a tabular
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format and linking recommendations to gestational age rather
than birth weight are such choices. The 2004 AAP guidelines for
infants born at >35 weeks gestation used graphs but linked those
to gestational ages.19 Others have also chosen graphs15,20 or used
birth weights in lieu of gestational ages.15

The recommendations are clearly influenced by the results from
the Neonatal Research Network,16,17 and recommend phototherapy
at lower levels than others have opted for.15 Also, in infants with
birth weight <750 g, the authors recommend starting phototherapy
with lower irradiance, and to increase irradiance only if the initial
irradiance fails to keep the serum bilirubin at safe levels. This
highlights some of the challenges in understanding and
interpreting the network results.16,17

The Neonatal Research Network enrolled almost 2000
premature infants, and few, if any, others in the world have the
capability to execute a study of this size. Nevertheless, it was
necessary to employ innovative statistical tools to arrive at a
conclusion of increased mortality in the 501 to 750 g birth weight
group. Also, the decision not to adjust for multiple comparisons is
contrary to what many of us were taught in ‘Statistics 101’. I
confess inadequate insight into the pros and cons of the chosen
approach, but suggest that some caution may be needed in the
interpretation.

The aggressive vs conservative phototherapy groups differed
in the bilirubin levels at which phototherapy was instituted,
whereas the target irradiance was the same for both groups
(15 to 40 mW cm�2 nm�1). Not surprisingly, the duration of
phototherapy was significantly longer in the ‘aggressive’ group
(88±48 vs 35±31 h, P<0.001).16 In the older Collaborative
Phototherapy Trial, all the infants randomized to phototherapy
were treated for 96 h.7,8 The irradiance was apparently not
measured, but with the phototherapy equipment extant at
that time was probably considerably lower than the target
irradiance in the Neonatal Research Network study.16,17

Maisels21 later calculated the relative risk for mortality among
ELBW infants in the Collaborative Phototherapy Trial as 1.49
(0.93 to 2.40).

Based on these two studies, it may not be unreasonable to
suggest that if there is indeed an increased risk of mortality
associated with phototherapy for neonatal jaundice in ELBW
infants, the association is more likely to be with duration of
phototherapy than with irradiance. With this in mind, the
recommendation to start phototherapy at lower irradiance in ELBW
infants <750 g birth weight may need further discussion.17,18

Indeed, the same may be true for the use of prophylactic vs
targeted phototherapy, because this would also result in longer
light exposure. Conversely, could it be argued that treatment for
neonatal jaundice should be as brief as possible, but maximally
effective during periods of exposure?

The papers presented in this issue of the Journal further attest
to the complexity of the interaction between neonatal jaundice

and the therapies we apply.17,18 These papers undoubtedly add
further to our understanding of these issues. However, as is so
often the case in science, important questions still remain
unanswered.

Conflict of interest

The author declares no conflict of interest.

TWR Hansen1,2

1Department of Neonatology, Women and Children’s Division,
Oslo University Hospital - Rikshospitalet, Oslo, Norway and

2Institute of Clinical Medicine, Faculty of Medicine, University of
Oslo, Oslo, Norway

E-mail: t.w.r.hansen@medisin.uio.no

References

1 Cremer RJ, Perryman PW, Richards DH, Holbrook D. Photo-sensitivity of bilirubin.

Biochem J 1957; 66: 60P.

2 Cremer RJ, Perryman PW, Richards DH. Influence of light on the hyperbilirubinaemia

of infants. Lancet 1958; 1: 1094–1097.

3 Franklin AW. Influence of light on the hyperbilirubinaemia of infants. Lancet 1958;

1: 1227.

4 Blondheim SH, Zabriskie J, Lathrop D. Kernicterus and prematurity. Br Med J 1962;

1: 52.

5 Blondheim SH, Lathrop D, Zabriskie J. A diffusible bilirubin(oid) produced by exposure

of jaundiced serum to light. Gastroenterology 1960; 38: 798.

6 Broughton PMG, Rossiter EJR, Warren CBM, Goulis G, Lord PS. Effect of blue light on

hyperbilirubinaemia. Arch Dis Child 1965; 40: 666–671.

7 Brown AK, Kim MH, Wu PYK, Bryla DA. Efficacy of phototherapy in prevention

and management of neonatal hyperbilirubinemia. Pediatrics 1985; 75: 393–400

+439-441.

8 Lipsitz PJ, Gartner LM, Bryla DA. Neonatal and infant mortality in relation to

phototherapy. Pediatrics 1985; 75: 422–426, 439–441.

9 Stocker R, Yamamoto Y, McDonagh AF, Glazer AN, Ames BN. Bilirubin is an

antioxidant of possible physiological importance. Science 1987; 235: 1043–1046.

10 McDonagh AF, Lightner DA. ‘Like a shrivelled blood orange’, bilirubin, jaundice and

phototherapy. Pediatrics 1985; 75: 443–455.

11 Hansen TWR. The role of phototherapy in the crash-cart approach to extreme neonatal

jaundice. Semin Perinatol 2011; 35: 171–174.

12 Hansen TWR. Therapeutic practices in neonatal jaundice: an international survey.

Clin Pediatr 1996; 35: 309–316.

13 Malhotra A, Carse E. Survey of management of neonatal haemolytic jaundice in

Australasia. J Paediatr Child Health 2010; 46: 222–225.

14 Rennie JM, Sehgal A, De A, Kendall GS, Cole TJ. Range of UK practice regarding

thresholds for phototherapy and exchange transfusion in neonatal hyperbilirubinae-

mia. Arch Dis Child Fetal Neonatal Ed 2009; 94: F323–F327.

15 Bratlid D, Nakstad B, Hansen TWR. National guidelines for treatment of jaundice in the

newborn. Acta Paediatr 2011; 100: 499–505.

16 Morris BH, Oh W, Tyson JE, Stevenson DK, Phelps DL, O’Shea TM et al. Aggressive vs

conservative phototherapy for infants with extremely low birth weight. N Engl J Med

2008; 359: 1885–1896.

17 Tyson JE, Pedroza C, Langer J, Green C, Morris B, Stevenson D et al. Does aggressive

phototherapy increase mortality while decreasing profound impairment among the

smallest and sickest newborns? J Perinatol 2012 (this issue).

Editorial

650

Journal of Perinatology

mailto:t.w.r.hansen@medisin.uio.no


18 Maisels MJ, Watchko JF, Bhutani VK, Stevenson DK. An approach to the management of

hyperbilirubinemia in the preterm infant less than 35 weeks of gestation. J Perinatol

2012 (this issue).

19 American Academy of Pediatrics, Subcommittee on hyperbilirubinemia. Management of

hyperbilirubinemia in the newborn infant 35 or more weeks of gestation. Pediatrics

2004; 114: 297–316.

20 Kaplan M, Merlob P, Regev R. Israel guidelines for the management of

neonatal hyperbilirubinemia and prevention of kernicterus. J Perinatol 2008; 28:

389–397.

21 Maisels MJ. Neonatal jaundice. In: Sinclair JC, Bracken MB (eds). Effective

care of the newborn infant. Oxford University Press: Oxford, England, 1992,

pp 507–561.

Editorial

651

Journal of Perinatology


	Let there be light—but should there be less?
	References




