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A female infant was born by spontaneous vaginal delivery at 40 
weeks and 3 days of gestation with a birth weight of 3,500 g from 
the third pregnancy of a 38-year-old woman. The mother was 
G2P0A0A2 and had undergone 2 previous uncomplicated normal 
deliveries. Her prenatal and maternal history was unremarkable. The 
first 2 children are presently thriving. On the third day after delivery, 
this baby presented with jaundice; the total bilirubin level was 34.2 
mg/dL. We started intensive phototherapy and prepared to perform 
an exchange transfusion to decrease the bilirubin levels. The other 
laboratory findings are presented in Table 1. The mother’s blood 
group was Rh-positive A type. Considering the aforementioned 
findings, indirect hyperbilirubinemia related to minor blood group 
incompatibility due to anti-E antibodies was diagnosed. The 
infant was treated with exchange transfusion and intravenous 
immunoglobulin and intensive phototherapy to prevent kernicterus 
and progression of hemolysis. Following the exchange transfusion, 
the total bilirubin remained elevated at 22.3 mg/dL. Eight hours 
after continuing intensive phototherapy, progressive gray-brown 
discoloration of the skin was noted (Fig. 1A). This discoloration was 
observed in areas that were uncovered and exposed to the intensive 
phototherapy light (Fig. 1A). The laboratory values observed at that 
point are presented in Table 1.

Based on the clinical findings, what is the expected diagnosis?
① Gray baby syndrome
② Bronze baby syndrome
③ Dusky-hued neonate
④ Photosensitivity

What is the bronze baby syndrome and which 
diseases should be differentiated from it?

BBS, an unusual neonatal dyschromia, develops in jaundiced 
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neonates following phototherapy and is characterized by a diffuse 
gray-brown pigmentation of the skin.1-3) Bronze baby syndrome 
(BBS) is a rare condition that develops only in infants with elevated 
serum conjugated and unconjugated bilirubin levels; however, in 
BBS, conjugated bilirubin level is not always elevated.4) Pigmen
tation can develop in various abdominal organs and body fluids, 
but the risk of kernicterus and central nervous system staining 
is controversial.3) BBS should be differentiated from gray baby 
syndrome, which is exclusively observed in neonates and young 
infants receiving high doses of chloramphenicol.4) BBS must also be 
differentiated from dusky-hued neonates with cyanosis.

Table 1. Patient’s laboratory values and reference ranges

Laboratory test
Patient values

Reference 
rangeOn 

admission
When baby got 
gray-brown skin

Total bilirubin (mg/dL) 34.2 16 ≤12.0

Direct bilirubin (mg/dL) 1.6 1.9 0.3–1.0

Hemoglobin (g/dL) 12.8 7.7 15.0–24.0

WBC (/mm3) 16,740 9,470  9,100–34,000

Platelet count (/mm3) 386,000 159,000 130,000–
450,000

Reticulocyte count (%) 9.07 <0.1–1.3

Albumin (g/dL) 3.4 2.5 2.5–3.4

AST/ALT (IU/L) 43/17 31/13 6–40/24–95

Direct Coombs’ (+++) (-)

Indirect Coombs’ (+++) (-)

Anti-E antibody (+++) (-)

Blood type A, Rh(+)

Methemoglobin (%) 0.7 0.3 <1%

ABGA Nonspecific Nonspecific

Tandem mass spectrometry Nonspecific

WBC, white blood cell; AST/ALT, aspartate aminotransferase/alanine amino
transferase; ABGA, arterial blood gas analysis.
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Patient outcome

In our case, the intensive phototherapy was ceased for 4 hours 
to prevent progression of the discoloration. Once a slight decrease 
in pigmentation was noted, phototherapy was restarted to treat 
jaundice. Phototherapy was then continued for 24 hours and dis
continued when the serum total bilirubin level decreased to 8.5 mg/
dL. The resolution of discoloration was observed over the following 
days (Fig. 1B). Hemolysis due to anti-E antibody did not progress 
further. The infant did not present any neurological symptoms, such 
as hypertonia with arching or seizures associated with kernicterus 
and magnetic resonance imaging findings of the brain were normal; 
however, hearing test results were abnormal. She was discharged 33 
days after birth and will be followed up as an outpatient.

This study was approved by the Eulji University Hospital’s Institu
tional Review Board (approval number: 2019-04-026). Written 
informed consent was obtained for publication from the patient’s 
parent.  
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What causes BBS?

An abnormal accumulation of the photoisomers of bilirubin may 
cause BBS.3) The second suggested cause is the abnormal accretion 
of copper porphyrins, possibly resulting from erythroid and hepatic 
hemopoietic hyperactivity, as noted in hemolytic jaundice.3-8) This 
is the most widely accepted cause of BBS. However, McDonagh9) 
reported that bilirubin does not lead to photosensitization of copper 
porphyrins; therefore, porphyrin destruction is an unlikely cause. 
This finding was based on in vitro spectroscopic measurements. The 
accumulation of biliverdin, a metabolic precursor of bilirubin, has 
also been proposed as the cause of pigmentation.3,4,8) It is possible 
that all these 3 factors contribute towards the development of BBS. 
However, this has not yet been completely elucidated.

How should BBS be treated?

Phototherapy is usually discontinued when BBS develops. How
ever, phototherapy-induced bronzing is a self-limiting process; 
thus, continuing the phototherapy may decrease bilirubin levels 
and the risk of exchange transfusion. Le and Reese3) suggested that 
development of BBS should not lead to suspension of the use of 
phototherapy for hyperbilirubinemia in infants with elevated con
jugated bilirubin levels. Conversely, Peinado-Acevedo et al.10) stated 
that the continuation of phototherapy presented a risk of cholestasis 
to newborns with BBS and recommended that it be suspended; 
however, phototherapy can be reinitiated when the direct bilirubin 
level decreases and cholestasis has resolved. It is not clear whether 
phototherapy should be continued or stopped in BBS. Therefore, an 
appropriate choice must be made based on the patient’s condition.

A B

Fig. 1. (A) Newborn infant with significant jaundice and bronzing of areas exposed to phototherapy. Areas covered by 
the diaper and the intravenous line fixture did not show bronze discoloration. (B) Bronzing improved over the ensuing 
days, and skin color was normal at discharge.
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