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Recurrent infections and short stature – Listening may be the 
key. A Bloom syndrome case report
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CASE REPORT

Abstract

Introduction: Bloom syndrome is a rare autosomal recessive disorder characterized by chromosomal instability caused by 
mutations in the BLM gene that increase the risk of developing neoplasia, particularly at an early age. Bloom syndrome is 
typically characterized by short stature, photosensitivity, telangiectatic erythema, learning difficulties, immunodeficiency, and 
malignancy. Case report: We report a case of an adolescent girl with short stature and recurrent infections, who does not 
present typical erythematous sun-sensitive skin lesions to the face and whose high-pitched voice led to the diagnosis of BS 
caused by a novel L753X mutation. Discussion: To date, she has not presented with any malignancy or characteristic malar 
rash.
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Infeções recorrentes e baixa estatura – Ouvir pode ser a chave. Um caso de síndrome 
de Bloom

Resumo

Introdução: A  síndrome de Bloom é uma doença autossómica recessiva, caracterizada por instabilidade cromossómica 
resultante de mutações no gene BLM, que aumentam o risco de desenvolver neoplasia, sobretudo, em idade precoce. Relato 
de caso: A síndrome de Bloom é caracterizada habitualmente por baixa estatura, fotossensibilidade, eritema telangiectásico, 
dificuldades de aprendizagem, imunodeficiência e neoplasia. Descrevemos um caso de uma adolescente com baixa estatura 
e infeções recorrentes, mas sem lesões clássicas eritematosas faciais associadas a fotossensibilidade e cuja voz aguda levou 
ao diagnóstico de síndrome de Bloom, resultante de uma mutação não descrita previamente, L753X. Discussão: Atualmente, 
a doente não apresenta evidência de neoplasia nem de eritema malar clássico.

Palavras-chave: Síndrome de Bloom. Instabilidade cromossómica. Troca cromatídea irmã. Mutação de novo. Caso clínico.
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Introduction

Bloom syndrome (BS; MIM #210900) is a rare auto-
somal recessive disorder. Ever since the first time it 
was reported, more than half a century ago1, fewer than 
300 cases are known to the Bloom syndrome registry 
(BSR)2. It has been reported to be more prevalent in 
populations where the rate of parental consanguinity is 
higher. In particular, it is more common in the Eastern 
European Ashkenazi Jewish population, which consti-
tutes about one quarter of the affected families in the 
BS registry, with a 1% carrier rate2-5.

BS is characterized by chromosomal instability 
caused by mutations in the BLM gene, one of the 
so-called “guardians of the genome”6, which encodes 
a RecQ helicase, the BLM helicase (RECQL3)7. The 
BLM helicase is essential to maintaining the structure 
and integrity of DNA8, contributing to the preservation 
of genomic stability6. Defects in the BLM gene and the 
absence of a functional BLM protein lead to chromo-
some instability, excessive homologous recombination, 
and a markedly increased rate of sister chromatid 
exchange (SCE) that is pathognomonic of BS4. BS cells 
are characterized by a SCE rate that is ten times higher 
than average9. The main clinical features of BS include 
pre- and post-natal growth deficiency, a sun-sensitive 
erythematous face rash, high-pitched voice, dysmor-
phic features, varying degrees of immunodeficiency 
manifested by recurrent respiratory and gastrointestinal 
tract infections, a predisposition to developing a wide 
variety of malignancies at an early age, and early-onset 
type 2 diabetes2,5,10.

Diagnosing BS is challenging because it is rare, but 
also because its hallmark features may vary in 
severity.

We report the case of an adolescent girl of short 
stature with recurrent infections, who does not present 
the classic erythematous sun-sensitive skin lesions to 
the face and whose high-pitched voice led to the diag-
nosis of BS caused by a novel L753X mutation.

Case report

A 15-year-old girl, the second child of a non-consan-
guineous non-Jewish family, was born prematurely at 
27 weeks of gestation due to severe intrauterine growth 
restriction and oligohydramnios.

She had a mild cognitive delay, low weight, and sym-
metric short stature, with normal IGF1 and IGF1-BP3. 
She reported having recurrent respiratory infections, 
leading to conductive hearing impairment. She had a 
long, narrow face (Fig. 1) and a high-pitched voice was 
noted. She had no skin lesions or sun-sensitive rash. 
Her neurological and cardiac examinations were 
unremarkable.

She presented 3-lineage hypogammaglobulinemia 
and impaired vaccine responses, as well as CD4 and 
CD8 naïve lymphopenia, but preserved class-switched 
B cells. Autoimmunity screening was negative (Table 1).

The combination of her extremely short stature, 
recurrent infections, and high-pitched voice led to the 
clinical hypothesis of BS and genetic testing revealed 
a novel private homozygous variant in BLM (p.L753X), 
inherited from her healthy parents. The nonsense 
mutation causes a stop gain in the BLM DNA heli-
case domain and is predicted to be pathogenic by 
in silico prediction methods (CADD score 38). SCE 
frequency was elevated, thereby confirming the diag-
nosis (Fig. 2).

She recently developed diabetes mellitus with nega-
tive autoantibodies (anti- insulin, anti-tyrosine phospha-
tase, and anti-glutamic decarboxylase).

Currently, at the age of 19, she is under multi-disci-
plinary monitoring with no signs of malignancy.

Discussion

In rare diseases, a possible phenotype-genotype 
correlation is hard to establish due to the limited num-
ber of cases and its potential range of manifestations.

Keypoints

What is known
–	 Bloom syndrome is a rare autosomal recessive disorder, 

characterized by chromosomal instability caused by muta-
tions in the BLM gene.

–	 Diagnosing Bloom syndrome is challenging because it is a 
rare condition, but also because of the variations in the se-
verity of its hallmark features.

Keypoints
What is added
–	 Classic, sun-sensitive facial skin rash features of Bloom 

syndrome may be absent.
–	 Awareness of this phenotypic variability without the “hall-

mark” feature of Bloom syndrome could prevent a diagnostic 
delay.

–	 A novel private homozygous variant in BLM (p.L753X) was 
identified in our patient, which led to the diagnosis of Bloom 
syndrome. 
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In this case report, we describe a 15-year-old ado-
lescent girl with BS. She presented with typical features 
of this condition, but without the classic feature of ery-
thematous sun-sensitive skin lesions to the face. The 
clinical features that fit with BS are her pre-natal and 
post-natal growth deficiency, facial dysmorphism (long, 
narrow face), high-pitched voice, and recurrent infec-
tions. According to the BSR, type 2 diabetes mellitus 
was identified in 16% of patients, with onset prior to the 
age of 20 in more than 25% of these2,7, which resem-
bles our case report.

However, it is surprising that our patient has not 
reported any symptoms of sun sensitivity or malignancy 
by the age of 19.

The first symptom described by dermatologist 
Dr. David Bloom was a face eruption resembling lupus 
erythematous in addition to bullous eruptions on the 
lips related to sunlight hypersensitivity1. Pigmentation 
disorders are also frequent, with both hypo-  and 
hyper-pigmented lesions coexisting, mainly on the 
torso and extremities, leading to the appearance of 
café-au-lait spots2,7.

However, this “hallmark” feature of BS may not 
always be present. Indeed, there have been six case 
reports describing a total of thirteen BS patients, twelve 
of them in pediatric age, who did not suffer from any 
facial skin lesions at all11-16. Boduroglu et al.11 reported 
two siblings, both with BS, where the boy did not show 
sun-sensitive facial skin lesions but the sister experi-
enced severe sun-related facial skin lesions. There has 
been some debate about the possible role of environ-
mental factors and gender11,12. Conversely, skin lesions 
are usually milder among female and dark-skin photo-
types of BS patients15,17,18.

A predisposition to developing a wide range of malig-
nancies at an abnormally early age is well described in 
BS, making it the most serious medical complication 
seen and the leading cause of death in BS patients2,4,5,10. 
Cancers of virtually any type at any location have been 
reported9.

Of particular note, four case reports regarding five 
pediatric BS patients have no findings suggestive of 
any malignancy13,15,19,20, although none had yet reached 
adulthood. Due to its wide variations and non-specific 
clinical features, BS diagnosis requires a cytogenetic 
and/or molecular confirmation.

BS results from mutations in both copies of the BLM 
gene, which is located on chromosome 15 (band 
15q26.1)21. German et al.3 identified multiple recurrent 
mutations in the BLM gene. To date, 151 different BLM 
mutations have been described all over the world in 
different ethnicities, most of them missense/nonsense 

Figure 1. Facial features of the patient.

Figure 2. Karyotype of the patient highlighting the 
increased proportion of sister chromatid exchanges 
(arrows pointing to examples).

Although BS was first described in 1954, there are 
currently no clinical diagnostic criteria for BS. The only 
up-to-date BS patient cohort indicates a likely genetic 
heterogeneity3.
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Table 1. Laboratory testing

Patient value Reference value

Hemoglobin 13.6 x 10 g/L 12.0-16.0

Leukocytes 7.07 x 10 g/L 4.5-13.0

Lymphocytes 2.22 x 10 g/L 1.0-5.3

CD3+T cells 1584.83/µL 1000-2200

CD4+T cells 795.94/µL 330-920

CD8+T cells 756.94/µL 330-920

CD3+CD4+CD45RA T cells 27% ↓ 40-95%

CD3+CD8+CD45RA T cells 30% ↓ 40-95%

CD19+B cells 343.69/µL 110-570

CD19+CD27+IgD B cells 9.9% 5-120%

CD3‑ CD16+CD56+NK cells 358.43/µL 70-480

Platelets 405×10 g/L 150-450

IgG 4.17 g/L ↓ 6.50-18.50

IgA 0.29 g/L ↓ 0.70-4.00

IgM 0.19 g/L ↓ 0.40-2.30

Growth hormone 0.166 ng/mL 0.010-3.607

Insulin‑like growth factor 1 (IGF1) 522.00 ng/mL 143-693

Insulin‑like growth factor binding protein‑3 (IGFBP‑3) 5.80 ng/mL 2.4-8.4

Anti‑diphtheria toxin antibodies (IgG) 0.06 UI/mL ↓ > 0.10: vaccine protection

Anti‑tetanus toxin antibodies (IgG) 0.01 UI/mL ↓ > 0.10: vaccine protection

Thyroid peroxidase antibodies (TPO)  < 1.00 UI/mL < 5.61

Antithyroglobulin antibodies (ATG)  < 1.00 UI/mL < 4.11

Anti‑insulin antibodies (AIA) Negative ‑

Anti‑tyrosine phosphatase antibodies (IA2) Negative < 1 Positive > 2

Anti‑glutamic acid decarboxylase (GAD) antibodies Negative ‑

IgA antigliadin antibodies (AGAs) Negative < 5.2 UQ < 30

IgG antigliadin antibodies (AGAs) Negative < 3 UQ < 30

IgA anti‑tissue transglutaminase antibodies (tTG) Negative < 1.90 UQ < 30

IgG anti‑tissue transglutaminase antibodies (tTG) Negative < 3.80 UQ < 30

Anti‑smooth muscle antibody (ASMA) Negative ‑

Anti‑mitochondrial M2 antibody (AMA‑M2) Negative ‑

Liver kidney microsome type 1 (anti‑LKM‑1) antibodies Negative ‑

Liver cytosol specific antibody type 1 (anti‑LC1) Negative ‑

NK: natural killer.
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mutations5. A common founder mutation (a 6-bp dele-
tion and 7-bp insertion at nucleotide position 2281 in 
the BLM cDNA, commonly known as blmAsh) is pres-
ent in about 1/100 in the Eastern European Jewish 
population and it is the most common of the BLM muta-
tions. A prevalence of 1:48,000 is estimated for BS in 
Ashkenazi Jews3.

BLM is a protein that temporarily links to other com-
pounds to form a complex with the Topoisomerase IIIα 
(Topo IIIα), RecQ-mediated genome instability protein 
1 (RMI1) and 2 (RMI2) and single-stranded DNA 
(ssDNA)-binding protein.

RPA22. This complex (BTR complex or BLM dissol-
vasome) also has a role in DNA replication repair23.

In addition to BLM mutations, loss of function muta-
tions in the BTR complex (Topo IIIα, RM1 and RM2) 
have been implicated in BS-like disorders3,24,25.

The phenotypic features of patients with biallelic Topo 
IIIα mutations were identical to those of patients with 
homozygous BLM mutations in terms of pre-natal growth 
retardation, microcephaly, and café-au-lait spots24. 
However, dilated cardiomyopathy was also reported24, 
which is not a typical feature of BS. Interestingly, ele-
vated SCE were also identified but facial malar rash, 
cancer, and diabetes were not present24.

Hudson et al.25 described a milder phenotypic fea-
ture in two siblings with a homozygous deletion in the 
RMI2 gene, who presented a mild growth retardation 
and café-au-lait spots. Similarly to BS, increased SCE 
were identified. However, both siblings showed no evi-
dence of photosensitivity, recurrent infections, cancer, 
or diabetes.

Recently, Gönenc16 demonstrated that pathogenic vari-
ants in the different members of the BTRR complex may 
have a fluctuating impact on phenotype significance, 
especially when comparing BLM and RM1 associated 
phenotypes. Patients with pathogenic BLM variants had 
a major BS phenotype when compared to patients carry-
ing RM1 pathogenic variants. Indeed, none of the patients 
with RM1 pathogenic variants presented signs of skin 
lesions, café-au-lait spots, or recurrent infections.

A novel private homozygous variant in BLM (p.L753X) 
was identified in our patient which led us to the diag-
nosis of BS. We are not aware of the existence of spe-
cific BLM mutations associated with a mild, or even 
absent, skin facial rash phenotype. Hence, we can only 
speculate about a possible phenotype-genotype cor-
relation that would have explained the phenotypic vari-
ability that is present among BS patients.

There are no evidence-based guidelines for the treat-
ment of BS patients4,5. Management consists of monitor-
ing and treating complications. Although most BS patients 

survive to adulthood, the average age of death is 262, 
usually from cancer. This highlights the importance of 
early diagnosis and appropriate cancer screening.

Although it was first described more than 60  years 
ago, there is still little that is known about the clinical 
and molecular aspects of BS. Indeed, the wide spec-
trum of clinical manifestations, together with this rare-
ly-remembered entity, contribute towards the 
underdiagnosis of this disorder worldwide.

Given the high risk of malignancy, close multi-disci-
plinary monitoring focused on early detection and 
appropriate cancer treatment are the cornerstones of 
BS management.

This case report proves that BS does not always 
present with a sun-sensitive facial skin rash. Awareness 
of this phenotypic variability without the “hallmark” fea-
ture of BS could prevent a delay in diagnosis.
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