A Case of Bloom Syndrome With

Uncommon Clinical Manifestations
Confirmed on Genetic Testing
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Bloom syndrome, a rare autosomal-recessive
disorder, characteristically presents with photo-
sensitivity, telangiectatic facial erythema, and
growth deficiency. We present a case of Bloom
syndrome with uncommon clinical manifestations
including alopecia areata, eyebrow hair loss, flat
nose, reticular pigmentation, and short sharpened
distal phalanges with fingernails that were wider
than they were long. We detected the Bloom syn-
drome gene, BLM, which is one of the membefs
of the RecQ family of DNA helicases, and found
changes in 2 heterozygous nucleotide sitesinthe
patient as well as her father and mother.
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ectatic erythema and stunted growth, was first

described by David Bloom in 1954.! It is a rare
autosomal-recessive disorder (Online Mendelian
Inheritance in Man 210900) characterized by specific
clinical manifestations including photosensitivity,
telangiectatic facial erythema, proportionate growth
deficiency, hypogonadism, immunodeficiency, and a
tendency to develop various malignancies.” Linkage

Bloom syndrome, also called.congenital telangi-
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analysis revealed that the" Bloom syndrome gene
locus resides ondchromosome arm 15q26.1,> and
the BLM genesin this region has been identified as
being responsiblé for the development of Bloom syn-
drome.*>We report the case of a 12-year-old Chinese
girl with. Bloom syndrome and detected BLM gene.
The ‘evaluation was approved by the Institutional
Ethical Review Boards of Institute of Dermatology,
Chinese Academy of Medical Sciences and Peking
Union Medical College (Beijing, China).

Case Report

We evaluated a Bloom syndrome family, which con-
sisted of the patient and her parents. The patient
was a 12-year-old Chinese girl who was apparently
healthy until 3 months of age when her parents
noticed an erythematous eruption with blisters on
the face. Exacerbation after exposure to sunlight is
usual, which results in the eruption becoming promi-
nent in summer and fainter in winter.? Gradually,
the patient’s skin lesions became more progressive,
extending to the forehead, nose, and ears, with ooz-
ing, crusting, atrophy, and telangiectases developing
on the face despite treatment. In the last 3 years, no
blisters were present on the patient’s face because of
her efforts to avoid sun exposure. She had no history
of recurrent infections.

On physical examination, the patient was gen-
erally healthy with normal intelligence and short
stature. She weighed 26 kg and was approximately
122-cm tall. Telangiectatic erythema and slight
scaling were noted on the face, which simulated
lupus erythematosus (Figures 1A and 1B). She had
additional abnormalities including alopecia areata
(Figure 1C), eyebrow hair loss, flat nose, reticular
pigmentation on the forehead and trunk, and fin-
ger swelling. The distal phalanges on all 10 fingers
became short and sharpened and the fingernails
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became wider than they were long (Figure 1D).
Laboratory investigations, including a complete
blood cell count, liver and kidney function tests,
stool examination, serum complement, and albumin
and globulin levels, were within reference range.
After informed consent was obtained, a muta-
tion analysis of the BLM gene was performed in
the patient and her parents. We used a genomic
DNA purification kit to extract genomic DNA
from peripheral blood according to the manufac-
turer’s protocol. Genomic DNA was used to amplify
the exons of the BLM gene with intron flanking
sequences by polymerase chain reaction with the
primer described elsewhere.® After the amplifica-
tion, the polymerase chain reaction products were

Bloom Syndrome

purified and the BLM gene was sequenced.
Sequence comparisons and analysis were performed
using Phred/Phrap/Consed version 12.0.

The patient was found to carry changes in 2 het-
erozygous nucleotide sites, including ¢.2603C>T in
exon 13 and ¢.3961G>A in exon 21 of the BLM gene.
The patient’s father was found to carry c.2603C>T
and her mother carried c.3961G>A (Figure 2).

Comment

Patients with Bloom syndrome have a characteristic
clinical appearance that typically includes photosen-
sitivity, telangiectatic facial erythema, and growth
deficiency. Telangiectatic erythema of the face
develops during infancy or early childhood as red
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Figure 1. Uncommon
clinical findings of telan-
giectatic facial erythema,
eyebrow hair loss, and
reticular pigmentation

on the forehead (A),

flat nose (B), alopecia
areata (C), and short
sharpened distal phalan-
ges that were wider than
the length of the finger-
nails (D) in a 12-year-old
Chinese girl with Bloom
syndrome that was con-
firmed on genetic testing.
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Figure 2. Changes in 2 het-
erozygous nucleotide sites: \ [ 1

€.2603C>T in exon 13 (A) and [ [

¢.3961G>A in exon 21 (B) of |
the BLM gene. The patient’s '
father was found to carry ) ) I,

i

¢.2603C>T and her mother
carried ¢.3961G>A.

macules or plaques and may simulate lupus erythe-
matosus. The lesions are described as‘a_butterfly
rash affecting the bridge of the nose.and cheeks but
also may involve the margins ofthe eyelids, fore-
head, ears, and sometimes the{dotrsa of the hands
and forearms. Moderate and proportionate growth
deficiencies develop both in utero and postnatally.
Patients with Bloom gyndrome characteristically
have narrow, slender, distinct facial features with
micrognathism and a relatively prominent nose.
They usually may have mild microcephaly, meaning
the head is longer and narrower than normal.>""1°
German and Takebe!! reported 14 Japanese
patients with Bloom syndrome. The phenotype
differs somewhat from most cases recognized else-
where in that dolichocephaly was a less con-
stant feature, the facial skin was less prominent,
and life-threatening infections were less common.
Our patient had typical telangiectatic facial ery-
thema without microcephaly, dolichocephaly, or
any infections. She also had some uncommon
manifestations such as alopecia areata, eyebrow
hair loss, flat nose, reticular pigmentation, and
short sharpened distal phalanges with fingernails
that were wider than they were long. Although she
had no recurrent infections and laboratory tests
were within reference range, the alopecia areata
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and eyebrow hair loss may be associated with an
abnormal immune response. The reasons for the
short sharpened distal phalanges and the finger-
nail findings are unclear. The presence of reticular
pigmentation also is unclear but may be associ-
ated with photosensitivity. Since the BLM gene
was discovered to be the disease-causing gene of
Bloom syndrome in 1995, approximately
70 mutations were reported. The BLM gene encodes
for the Bloom syndrome protein, a DNA helicase of
the highly conserved RecQ subfamily of helicases,
a group of nuclear proteins important in the main-
tenance of genomic stability.!?

Mutation analysis of the BLM gene in our
patient showed changes in 2 heterozygous nucleo-
tide sites, including ¢.2603C>T in exon 13 and
¢.3961G>A in exon 21 of the BLM gene, which
altered proline residue with leucine residue at 868
and valine residue with isoleucine residue at 1321,
respectively. According to GenBank,>!* ¢.2603C>T
and ¢.3961G>A are single nucleotide polymor-
phisms of the BLM gene. The genotypic distribu-
tion of International HapMap Project!® showed that
C=602/602 and T=0/602 on ¢.2603 in 301 unrelated
Chinese patients and G=585/602 and A=17/602 on
c.3961 in 301 unrelated Chinese patients. Because
of the low prevalence of genotypes ¢.2603T and
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c.3961A in China, the relationship between clini-
cal features and c.2603C>T and c.3961G>A of the
BLM gene in our patient requires further study.

In conclusion, we report a patient with Bloom
syndrome with uncommon clinical manifesta-
tions. Our findings indicate that ¢.2603C>T and
c.3961G>A of the BLM gene may be the patho-

genic nature for Bloom syndrome in China.
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