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TG THE EDITOR:

Rubinstein—Taybi syndrome (RTS, OMIM 180849) is character-
ized by broad thumbs and halluces, a short stature, mental retar-
dation, and distinctive facial features including downslanting
palpebral fissures, and a columella extending below the nares
[Hennekam, 2006]. The haploinsufficiency of CBP, and rarely of
EP300, hasbeen detected in patients with RTS. Both CBPand EP300
confer a histone acetyltransferase activity [Petrij et al., 2001]. Here,
we report on two patients with RTS who developed severe pulmo-
nary interstitial involvement with elevated Kerbs von Lungren 6
antigen (KL-6) serum levels, a complication of RTS that has not
been previously described.

KL-6 is a pulmonary epithelial high-molecular-weight mucin,
which is an integral membrane glycoprotein expressed prominently
during the regeneration of alveolar type II cells after alveolar injury
[Kohno, 1999]. The serum levels of KL-6 are thought to reflect
alveolar damage and are elevated in the majority of patients with
different types of adult [Yokoyama et al., 2006] or pediatric
[Ogihara et al., 2000] interstitial lung diseases and its elevation is
arelatively sensitive and specific marker of interstitial involvement.
According to one study comparing interstitial pneumonitis and
alveolar pneumonia [Kohno et al., 1997], the sensitivity and
specificity of elevated KL-6 values for the diagnosis of interstitial
pneumonia were 80% and 100%, respectively.

Patient 1 was born after 38 weeks of gestation with a birth weight
0f 2,840 g. At an age of 6 weeks, he started to develop tachypnea and
cyanosis accompanied by coughing and wheezing. Screening tests
for pathogens were remarkable for positive serum cytomegalovirus
(CMV) IgM antibody and positive blood CMV antigenemia. The
serum C-reactive protein level was not elevated (i.e., <0.2 mg/dl),
and cultures of blood and bronchial secretions were both negative
for pathogenic bacteria. A nasopharyngeal aspirate respiratory
syncytial virus antigen enzyme immunoassay was negative.

After a course of ganciclovir treatment, the blood CMV antigen
level became negative. However, he remained oxygen-dependent
and fine crackles were heard at the lung bases. At the age of 4 months,

© 2010 Wiley-Liss, Inc.
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an X-ray revealed a hazy ground glass appearance (Fig. 1B) and a
chest CT scan revealed interlobar septal thickening (Fig. 1C). These
radiological features were suggestive of interstitial pneumonia.
Hypocapnea (30 mmHg) and an elevated lactic dehydrogenase
(386 IU/L) and KL-6 value of 3,200 U/ml further suggested inter-
stitial involvement [Kohno, 1999]. A concomitant decrease in C4
(3mg/dl) and an increase in anti-C3d antibody (>40.0 mcg/ml)
suggested that the interstitial involvement might have been a
consequence of the autoimmune process. After treatment with
corticosteroids (prednisolone, 2 mg/kg/day), his respiratory status
improved. The KL-6 level decreased by half (1,740 U/ml) over the
course of 2 weeks and reached a level of 446 U/ml after 2 months.

A diagnosis of RTS was made based on the dysmorphic features
including hirsutism, prominent forehead, thick eyebrows, micro-
gnathia (Fig. 1A), and broad halluces. Direct sequencing of the CBP
gene revealed that he was heterozygous for a complex mutation
involving a 6-base deletion and an 11-base insertion that truncates
the protein: 2829—2834 del ins TCGCAGCAACA (Q943H fs 999X).

Patient 2 was born after 37 weeks of gestation with a birth weight
of 1,943 g. At birth, he exhibited patent ductus arteriosus, conges-
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FIG. 1. Clinical features of Patient 1. A: Facial features of Patient 1 at
the age of 3 years (after recovering from interstitial pneumonia}.
Note the hirsutism, prominent forehead, thick eyebrows, and
micragnathia. B: Chest X-ray taken at a patient age of 7 weeks.
Note the ground glass appearance. C: Chest CT scan performed ata
patient age of 9 weeks. Note interiobar septal thickening (arrows}.

tive heart failure, and pulmonary hypertension. The dysmorphic
features including hirsutism, prominent forehead, long eyelashes,
hypertelorism, micrognathia, and radially deviated broad thumbs
were compatible with a diagnosis of RTS. The patent ductus
arteriosus was ligated at the age of 1 month. He developed
methicillin-resistant Staphylococcus aureus (MRSA) pneumonia
after the ligation operation. At the age of 4 months, he aspirated
milk and was hospitalized for 4 weeks. Afterwards, he experienced
several episodes of pneumonia that required occasional ventilatory
support. The interim X-ray findings were never completely resolved
during this period. At the age of 10 months, an X-ray revealed a hazy
ground glass appearance (Fig. 2). Based on the radiologic findings
and presence of an elevated serum KL-6 level of 3,100 U/ml, a
diagnosis of pulmonary interstitial involvement was made. After
treatment with corticosteroids (prednisolone, 1.3 mg/kg/day), his
respiratory status improved. However, after the prednisone dose
was tapered, he experienced a relapse of his pulmonary status with
an increase in KL-6 up to 10,000 U/ml at the age of 12 months. The
patient continued to exhibit an elevated KL-6 level ranging from

FIG. 2. Chest X-ray of Patient 2 taken at the age

of 12 months. Note
the ground glass appearance. ’ . .
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10,000 to 20,000 U/ml despite corticosteroid treatment. The anti-
body titers for CMV, Epstein—Barr virus, Chlamydia pneumoniae,
and pertussis did not increase appreciably. The patient died from
respiratory failure at the age of 15 months.

Here, we have reported on two patients with RTS who developed
severe pulmonary interstitial involvement following a triggering
event: a CMV infection in Patient 1, and an MRSA infection and
aspiration in Patient 2. Pulmonary interstitial involvement is a
potentially fatal lung disease characterized by the destruction of the
lungarchitecture and the loss of respiratory function. It can occur as
a primary defect of the lung or can occur following precipitating
events as observed in the two cases herein reported. To our
knowledge, the development of pulmonary interstitial involvement
in relation to RTS has not been previously reported. Hence, severe
pulmonary interstitial involvement is probably not common
among patients with RTS. Yet, it is intriguing to note that a
causative association between defective histone acetylation and
inflammatory lung disease has been suggested recently [Barnes
et al., 2005; Coward et al., 2009]. Since patients with RTS have
defects in proteins (CBPin most cases and EP3001n rare cases) that
exhibit histone acetylation activities [Bannister and Kouzarides,
1996; Ogryzko et al., 1996] and mice heterozygous for the CBP null
mutation exhibit a reduction in histone acetylation [Alarcon et al.,
2004], defective histone acetylation seems to be involved in the
pathological processes of both RTS and inflammatory lung disease.
Further epidemiologic studies are needed to determine whether
RTS patients might be more susceptible to pathological defects in
histone acetylation, including those associated with pulmonary
inflammatory processes. Likewise, pathologic studies of biopsied or
autopsied lung tissue are needed to confirm the presence of defec-
tive histone acetylation in lung tissue.
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