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ABSTRACT

Background: Dubowitz syndrome (DS) is a complex and rare condition character-
ized by postnatal growth retardation, microcephaly, short stature, mild developmental
delay, facial dysmorphism, skin eruption and bone marrow failure. Though approxi-
mately 200 cases have been described so far, no specific genetic analysis, labora-
tory tests or radiological exams are available to confirm the diagnosis which is still
based on clinical and facial features. Although short stature is a major feature of the
syndrome, no endocrine alterations have been reported so far and scant data are avail-
able about the efficacy and safety of GH treatment in these patients.

Methods: A 13-year-old male patient was referred to our attention for short stature.
Endocrinological evaluation including GH axis, adrenal and gonadal functions were
assessed. aCGH was performed.

Results: 14q terminal microdeletion associated with Dubowitz phenotype was found.
Endocrinological investigations revealed the presence of hypopituitarism which
showed a satisfactory response to short-term growth hormone therapy. The subject
also started glucocorticoid replacement therapy. Disorders in pubertal progression
and gonadal function were noted.

Conclusions: Dubowitz syndrome (DS) includes different clinical findings variably
occurring.

Subjects with a Dubowitz phenotype should be carefully monitored for endocrinolog-
ical anomalies. The prompt recognition of potential life-threatening endocrinological
condition for example adrenal insufficiency is mandatory in order to start an adequate

and early treatment.
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Dubowitz syndrome (DS, % 223370) is a rare condition,
firstly described in 1965, characterized by a constellation
of different phenotypic features such as postnatal growth
retardation, microcephaly, mild developmental delay,

malignant tumors (Wallerstein et al., 1997; Yue et al., 2013).
Despite approximately 200 cases have been described so far,
a specific genetic alteration has not been identified yet and
the diagnosis is still made on clinical grounds. Facial features
are the most recognizable signs suggestive of the syndrome
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FIGURE 1

(Innes et al., 2018). As currently there is no scoring system
to achieve a definite diagnosis, other syndromes must be ex-
cluded in the diagnostic work-up.

Subjects with DS often have a history of growth failure
occurring both pre- and postnatally (Hansen et al., 1995). The
affected patients may have a normal birth weight, microceph-
aly and develop postnatal growth retardation. Other cases
have intrauterine growth restriction and severe microcephaly
(Vieluf et al., 1990). A previous systematic review performed
on 141 affected patients reported that 68.6% of patients had
prenatal and 85.6% postnatal growth retardation (Tsukahara
& Opitz, 1996). Different mechanisms have been proposed
to explain the growth impairment in DS: growth hormone
(GH) deficiency, gene alterations involving the GH-IGF1
axis and disruption of specific brain structures during fetal
development. However, the results of all these studies were
inconclusive and the cause of the growth impairment is still
unknown (Kapoor, 2015a). Scattered data indicate the possi-
ble occurrence of other endocrinological abnormalities such
as early puberty described in one male patient (Tsukahara &
Opitz, 1996) and hypogonadism reported in a 41 years-old
male patient (Stewart et al., 2014).

A challenging aspect refers to the DS modality of inher-
itance. Previous data suggested an autosomal recessive trait
(Lyonnetetal., 1992; Mathieu etal., 1991; Tsukahara & Opitz,
1996). In 2018, de novo genetic alterations were suggested
for the sporadic cases of DS (Innes et al., 2018). This conclu-
sion was based on the recognition of genetic alterations in 21
patients with the identification of a de novo genetic disorders
in 14 out of 21 patients. Seven patients had de novo copy
number variants (CNVs) in different chromosome regions
such as 22q11, 14q32, 19q13, 13q, and 17q24. Seven patients
had a single gene alteration with a different pattern of in-
heritance in LIG4 (MIM#606.593), BRCA1 (MIM#617883),
PCNT (MIM#210.720), ACTB (MIM#243310), and STAT3
(MIM#615.952) genes. ACTB and STAT3 genes were de

(a) Pedigree of family. (b) Photographs of the subject 1I-4 at the age of 21 years

novo dominant variants, whereas the alterations affecting the
other genes were autosomal recessive disorders with bial-
lelic inherited variants. The remaining seven patients likely
had autosomal recessive inheritance: Three siblings had bi-
allelic variants in NSUN2 (MIM#611.091) gene and were
born to consanguineous parents (Martinez et al., 2012); two
siblings had biallelic variants in UBE3B (MIM#244450)
gene and were born to first cousins parents; two siblings
carried biallelic variant in RNU4ATAC (MIM#616.651)
gene (Kukushkina et al., 1991; Mohrenschlager et al., 1998;
Thuret et al., 1991). The phenotypic variability suggests the
action of many genetic and/or epigenetic factors with differ-
ent modalities of inheritance. Unfortunately, genetic analysis
has been performed only in a minority of the reported cases.
For instance, in the same review reporting the 21 genetically
characterized patients with DS, the remaining 42 of 63 cases
(about 66%) did not undergo any genetic analysis (Innes
et al., 2018).

This case report aims at describing a child with a mi-
crodeletion 14q32.31-q32.33 and focuses on his endocrine
abnormalities and the impact of GH therapy.

2 | CASE REPORT

The affected boy was the fourth offspring of Italian healthy
non-consanguineous parents (Figure 1). The third female
sibling died at the age of 14 years because of drug-resistant
unspecific epilepsy. Family history was characterized by
autoimmune disease (father with psoriasis), sudden cardiac
death (two first cousins) and thyroid disorders (mother and
grandmother with chronic autoimmune thyroiditis).

The patient was born after a full-term normal pregnancy,
at 38 weeks of gestation by Cesarean section due to breech
delivery. Amniocentesis, performed at the 19th week of gesta-
tion, resulted normal. Birth weight was 2.470 g (—1.99 SDS),
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birth length was 45 cm (—2.38 SDS), and head circumference
was 32 cm (—1.96 SDS). Apgar score was not available but
no neonatal health problems were reported. Audiometric and
metabolic screening tests for cystic fibrosis, congenital hy-
pothyroidism and phenylketonuria were normal. At birth, he
showed facial abnormalities associated with dry eczematous
skin especially on the cheeks, bilateral cryptorchidism and
hoarse voice with high-pitched tones. Additionally, moder-
ate muscular hypotonia, sucking difficulty, regurgitation,
vomiting and chronic constipation led to poor weight gain
during infancy. Imaging was performed at one month of age:
abdominal and cardiac ultrasound scans revealed unilateral
renal agenesis with duplication of the right pielic district,
polilobulated-shape spleen and ostium secundum inter-atrial
defect, respectively. At the age of 2.5 years, cryptorchidism
was surgically treated. Skeletal X-rays performed at the age
of 14 years showed severe kyphoscoliosis with D2 butterfly
vertebra dysmorphism. Ophthalmologic evaluation revealed
astigmatism and severe strabismus, corrected at the age of
3 years. Celiac and thyroid disease screening tests repeated at
different ages were normal.

Feeding behavior and hypotonia improved with age but
a global developmental delay and intellectual disability
were diagnosed. He sat unsupported at 18 months, crawled
at 24 months, and walked at 31 months. He showed a slow
clumsy walking. Verbal capacity was poor (first words at
18 months) and persisted until adulthood, despite continuous
speech training therapy. Social attitude has always been good
toward family, friends and unknown individuals.

At the age of 13 years and 3 months, the patient was re-
ferred to our Endocrinology Unit for short stature. No pre-
vious anthropometric measurements were available. At the
first visit, his height and weight were 136.5 cm (—2.84 SDS)
and 35.5 kg (—1.83 SDS), respectively. Father's height was
165 cm with normal timing of pubertal development, and
mother's height was 157.5 cm, age of menarche 12 years.

Physical examination revealed mild cognitive delay and
dysmorphic facial features with high forehead, mild strabis-
mus, epicanthal folds, blepharophimosis, palpebral ptosis,
high arched palate with hypoplastic small teeth, protruding
low set ears with prominent tragus/antitragus, wide lobule
and asymmetrical bilateral preauricular pits and tags, up-
turned nose with anteverted nares, quite long philtrum, and
mild micrognathia (see Figure 1, below).

Pubertal development was Tanner I stage (Marshall &
Tanner, 1970) with testicular volume of 2 ml and absence
of both pubic and axillary hair. Thyroid palpation was
unremarkable.

Testicular ultrasonography was normal. Levels of IGF-1,
testosterone, androstenedione, dehydroepiandrosterone sul-
fate (DHEAS), follicle stimulating hormone (FSH), lutein-
izing hormone (LH), and thyroid hormones were assessed.
Cortisol response to adrenocorticotropin (ACTH) stimulation
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and growth hormone (GH) response to stimulation tests were
evaluated. Collectively, the results were indicative of nor-
mal thyroid, adrenal, and gonadal function. GH deficiency
(GHD) was diagnosed (GH peaks were 2.02 and 3.16 ng/ml
in response to arginine and clonidine after priming with in-
tramuscular testosterone, respectively) with values of IGF-1
in the low normal range (Bedogni et al., 2012) (126 ng/dl and
180 ng/dl, —2 SDS, and —1.8 SDS, respectively). Bone age,
according to Greulich and Pyle method (Anderson, 1971),
resulted 2 years delayed. Brain MRI showed a hypoplastic
anterior pituitary gland with ectopic posterior pituitary, lo-
cated in the pituitary stalk. Other findings included hypopla-
sia of the corpus callosum and mild asymmetry of the lateral
ventricles.

The association of growth retardation with dysmorphic
features and the anamnestic data of strabismus, congenital
heart defects, skeletal abnormalities, cryptorchidism, eczem-
atous skin, high-pitched voice, and intellectual disability led
us to suspect a case of DS. Array-based comparative genomic
hybridization (aCGH), using kit Human AGILENT Genome
CGH Microarray Kit 44b, revealed a de novo microdeletion in
the region 14q 32.31 q32.33 (from probe A_14_P118776 on
genomic location strand 14:102180868-102180927 to probe
A_14_P135856 on genomic location strand 14:106850550-
106850609), extended for about 4.6 Mb, and confirmed by
the fluorescence in situ hybridization (FISH) technique.

GH replacement therapy was started at a dose of
0.027 mg/kg/die, and first year growth velocity was 10.2 cm/
year (+1.33 SDS; Figure 2). Six months after the initiation
of GH therapy, routine blood exams showed a decrease in
white blood cells (WBCs), red blood cells (RBCs), hemo-
globin (Hb), and platelets (PLT; see Table 1). Therefore, in
agreement with the family, GH therapy was stopped. During
the following off-therapy period, growth velocity initially de-
celerated to 4.5 cm/year (—4.13 SDS) in the first 6 months
and then re-accelerated to 7 cm/year from 14 to 16 years of
age (+1 SDS) (Figure 2). Bone age was 3 years delayed at
the age of 10, 2 years delayed at 13, 1.5 years delayed at 15,
1 year delayed at 16, and correspondent to chronological age
at 18 years. Testicular volume was 4 ml bilaterally at the age
of 15 years with testosterone levels 277 ng/dl and reached the
volume of 8 ml at the age of 16. These findings were consis-
tent with a delayed but rapid pubertal progression.

The subject achieved an adult height of 160 cm (-2.5
SDS). Mid-parental height was 167.7 cm. From the age of
15 years, IGF-1 was annually monitored and resulted always
in the normal range. The hematologic indices were monitored
every 3—6 months, and the values remained permanently low,
even without GH therapy (Table 1).

At the age of 21 years, the patient showed increased
asthenia and sleepiness. Blood exam showed a mild
thrombocytopenia and leukopenia (Table 1). An endocrino-
logical re-evaluation showed a low testicular volume of 12 ml
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FIGURE 2 Height curve of our patient. The arrows indicate the start and the interruption of GH substitutive therapy

bilaterally. Testicular ultrasonography showed a normal tes-
ticular structure. Hypergonadotropic hypogonadism with
selective Sertoli cell impairment was suspected as basal lu-
teotropic hormone (LH) was 10.3 mIU/ml (NV 1.7-8.6), and
basal follicular stimulating hormone (FSH) was in the upper
range of values of 15.4 mIU/ml (NV 1.5-12.4), without a

physiological increase in testicular volume. For this reason,
luteotropin-releasing hormone (LHRH) stimulation test was
performed showing a LH peak of 28 mIU/ml and FSH peakn
of 21.4 mIU/ml, with testosterone levels in the low normal
range (357 ng/dl, NV 249-836 ng/dl). Adrenal function was
re-tested with the ACTH stimulation test (Synacthen 250 pg,
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TABLE 1 Patient's blood cell counts

before, duri d after GH treat t
efore, during and after reatmen Hematologic indices

WBC [cells/mm’]
RBC [cells/mm3]
PLT [cells/mm3]

Hb [g/d]]

intravenously) and revealed adrenal insufficiency (fasting
baseline cortisol levels 4.67 pg/dl [NV 6-18.5]; cortisol peak
at 60 minutes: 16.3 pg/dl, [NV > 22 pg/dl]). He was started
on glucocorticoid replacement therapy with a satisfactory
clinical response.

3 | DISCUSSION

DS is a rare condition, first described in 1965 in a girl with
microcephaly, eczema, and peculiar facial features. She also
presented a soft high-pitched cry, impaired intellectual de-
velopment, and growth impairment with delayed bone age.
No genetic investigation was performed with the exception
of karyotype that was normal. Blood cell count and routine
urine examination at 7 months were normal. No endocrine
test and no brain imaging was performed (Dubowitz, 1965).
Since this first case, over 200 cases have been described so
far, but no single causative gene has been identified.

The genetics of DS remains an important unsolved and
challenging issue. In a recent paper, there have been analyzed
various syndromes, such as Dubowitz syndrome, Hallermann-
Streiff syndrome, PHACE syndrome, Oculocerebrocutaneous
syndrome, Aicardi syndrome, and others. The authors’ con-
clusion was that a single gene responsible of DS was not
identified due to the wide clinical and molecular heterogene-
ity (Boycott et al., 2018). Moreover, mosaicisms, epigenetics,
interactions between genes and environment, and other non-
Mendelian factors probably may contribute to the phenotype
variability. The same hypothesis was made for other rare con-
ditions such as Toriello-Carey syndrome, Fryns syndrome,
PEHO syndrome, and 3C syndrome (Boycott et al., 2018;
Carey & Viskochil, 2002). To date, genetic investigations
have been performed only in a small percentage (about 10%)
of all patients diagnosed as having DS (Innes et al., 2018).

In the current case, aCGH showed a microdeletion in the
region 14q 32.31-14q32.33 extended for about 4.6 Mb. To
our knowledge, this is the second case of DS reported in the
literature with a chromosome deletion in the 14q terminal re-
gion detected by aCGH (Darcy et al., 2011). The previous
case was a Mexican girl with a terminal deletion at 14q32.33
to 14qter corresponding to genomic coordinates 103,572,825
to 106,339,477 according to hgl8 annotation, extended for
about 2.77 Mb. This region includes 48 genes, 16 of which
have a known phenotype. Comparing the two patients, it

Molecul . ic Medici
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Before After three months At therapy 5 years after
therapy of therapy interruption interruption
4460 4450 3590 3430
43x10°  4.1x10° 4.2 % 10° 4.1 10°
200 182 147 113000

12.6 12 12.2 12.5

emerges that our case exhibits a more extensive deletion of
about 4.7 Mb, corresponding to genomic coordinates from
14:102180868 to 14:106850609. This region includes about
222 genes. The different extension of genetic deletions shows
some different clinical features, as reported in Table 2. A re-
cent study identified 20 children with 14q terminal deletions,
without other genetic anomalies (such as mosaicism, partial
trisomies, and ring chromosome 14), and without mention of
Dubowitz phenotype (Engels et al., 2012). The same authors
tried to describe the phenotype associated with this region
alteration (14q32.33). Although the subjects had some phe-
notypic similarities with our patient, their phenotypes were
not suggestive of DS. The endocrine function was not investi-
gated (Engels et al., 2012). MRI of the brain was performed in
3 of 5 reported cases, and it was not described any alteration
of the pituitary gland. The growth pattern was variable, and
the breakpoint of terminal deletion in 14q chromosome and
the size of deletion (expressed in Mb) were different among
patients or not reported at all in some cases, thus making im-
possible to compare these cases with our patient. In a clinical
report of 2006, it was described a young girl with 1.6 Mb
terminal 14q32.33 deletion, smaller than previously men-
tioned in the literature, which showed a post-natal growth
retardation without a hypopituitarism on brain MRI—it
was described a white matter aspecific hyperintensity—but
no GH test or IGF-1 dosing was performed (Maurin et al.,
2006). Since 2006, on nine patients bearing 14q32.3 terminal
deletion, only six reported growth retardation without men-
tion about hormonal deficits, no data about delayed puberty
or anomalies of pituitary gland on brain RMI. In another
clinical report in 2011, a 3 year-aged boy with a deletion of
chromosome 14q32.33 showed a normal growth pattern and
a microcystic changes in the pineal gland, without mention
of endocrinological anomalies (Holder et al., 2012). No en-
docrine deficit was mentioned in a 5.5 year-aged girl with
normal auxological parameters, and a deletion proved to
be maternally derived and telomeric in 14q32.31, with the
proximal breakpoint located between D14S292 (deleted) and
D14S985 (not deleted; Karnebeek et al., 2002). In conclu-
sion, focusing on endocrinological features of our patient,
growth impairment is well mentioned in the Dubowitz syn-
drome, while it is inconstant in the 14q terminal deletion
syndrome; pituitary gland anomalies on MRI and endocri-
nological anomalies (hypercortisolism, GHD) are mentioned
in DS and not in the 14q terminal deletion syndrome (Hirano
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TABLE 2 Comparison of Dubowitz syndrome phenotypical characteristics between our patient and the girl with the same genetic

microdeletion

Dubowitz syndrome characteristics (Hansen et al., 1995;
Innes et al., 2018; Tsukahara & Opitz, 1996; Vieluf et
al., 1990)
Birth
Mean gestational age >36 weeks
Mean birth weight >2.2 kg
Mean birth length <50 cm
Low birth OFC (<3°centile)
Prenatal growth retardation (<3°P)
Postnatal growth retardation
Neonatal
Hypotonia
Respiratory problems
Feeding difficulties/GI problems
Psychomotor retardation
Microcephaly (<3°P)
Main clinical features
High forehead
Blepharophimosis
Ptosis
Epicanthus/telecanthus
Downward slanting palpebral fissures
Upturned nares
Round-tipped nose
Low-set ears
Palate anomalies
Micrognathia
Open-mouth habitus
Strabismus
Tooth problems
Thin hair
Eczema
Clinodactyly of 5th fingers
Cutaneous syndactyly
Retarded bone maturation
Congenital heart defects
Cryptorchidism/hypospadias
Small asymmetrical testis
Enuresis
Seizures
High-pitched voice
Hyperactivity
Developmental disabilities
Other secondary features

Pituitary abnormalities

Female subject previously described
(Darcy et al., 2011)

33

1,477

42

Yes (30 cm)
Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

No

No

Not reported
Not reported
Female
Female

Not reported
No

Yes

No

Yes

Not reported

Male subject presented in this

report

38

2.5

45

Yes (32 cm)
Yes

Yes

Yes
No

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

No

Yes
Yes
Yes
Yes
Yes
No

Yes
No

Yes

Yes

(Continues)
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TABLE 2 (Continued)

Dubowitz syndrome characteristics (Hansen et al., 1995;
Innes et al., 2018; Tsukahara & Opitz, 1996; Vieluf et

Female subject previously described

Molecular Genetics & Genomic Medicine_wl LEY

Open Access,

Male subject presented in this

al., 1990) (Darcy et al., 2011) report
Endocrinological disorders Not reported Yes
Vomiting Yes Yes
Chronic diarrhea/stipsis Not reported Yes
Allergy Not reported Yes
Frequent infections Not reported No
Hematological disorders Not reported Yes

et al., 1996; Oguz et al., 2003; Soyer et al., 1995). Since our
patient showed endocrinological features described in DS, it
should be useful to investigate endocrinological pattern and
Dubowitz phenotype in other patients with 14q terminal de-
letion in order to establish if 14q terminal deletion could be a
possible cause of DS.

As genetic assessment in our patient's parents resulted
normal, the detected deletion is presumably de novo. This
finding is in line with the emerging hypothesis of de novo
genetic variants responsible for DS (Innes et al., 2018). The
only previous case of DS reported in the literature with a
chromosome deletion in the 14q terminal region detected by
aCGH was a Mexican girl, our patient being the first boy with
DS and 14q terminal deletion reported so far (Table 2).

The genitourinary anomalies described in our patient are
consistent with DS genitourinary alterations occurring in
over 50% of male patients, i.e., cryptorchidism, inguinal her-
nia, hypospadias, small asymmetrical testes, small penis, and
hypoplastic genitalia/scrotum (Swartz et al., 2003; Tsukahara
& Opitz, 1996). Both patients reported so far with the chro-
mosome deletion in the 14q terminal region detected by
aCGH had the most common features of DS such as micro-
cephaly, high forehead, blepharophimosis, ptosis, epicanthus/
telecanthus, downward slanting palpebral fissures, upturned
nares, round-tipped nose, low-set ears, micrognathia, open-
mouth habitus, strabismus, tooth problems, and high-pitched
voice. Differently from the previous female patient, in
addition to genitourinary anomalies (bilateral cryptorchidism
and small asymmetrical testes), the male patient described
here also shows palate malformation with a high-arched pal-
ate, thin hair, and eczematous skin that are well described
in the first case of DS and in many subsequent case reports.
Another finding common to both patients was pre- and post-
natal growth failure, but endocrine tests, bone age assess-
ment, and brain imaging were not performed in the Mexican
girl. The clinical and laboratory features of our boy suggest
that 14q terminal deletion is associated with many features
of DS, with additional characteristics not explored in the girl
with the same deletion and Dubowitz phenotype.

The review of previous cases suggests that different
genetic alterations (chromosome deletions as well as various

gene variants) can be associated with Dubowitz phenotype.
These findings support the hypothesis that DS could be a mix
of disorders with a similar phenotypic expression but a dif-
ferent genotype, instead of being a single syndromic entity
(Giordano et al., 2016; Urquhart et al., 2015).

Pre- and postnatal growth in children with a sub-telomeric
14q deletion is variable. Pre- or post-natal growth retarda-
tion has been reported in 23% to 38% of children with
14g-terminal-deletion (Engels et al., 2012; Karnebeek et al.,
2002). Unfortunately, endocrine tests and brain imaging were
not systematically performed in the subjects with DS. In our
patient, pituitary function tests showed both GH and adrenal
insufficiency. Brain MRI revealed a hypoplasia of the anterior
pituitary gland and a posterior pituitary ectopically located in
the stalk, a picture strongly consistent with hypopituitarism
(Arifa et al., 1999; Huber et al., 2011; Mohrenschlager et al.,
1998).

A 12-year-old boy with postnatal growth restriction and a
clinical diagnosis of DS with hypoplastic pituitary gland, hy-
poplastic stalk, ectopic posterior pituitary, and GH deficiency
was previously reported. As genetic analyses were not per-
formed, the relationship between patient's genotype, DS, and
pituitary function was not investigated (Oguz et al., 2003).
The first documented GH deficiency in a patient with DS was
successfully treated with GH appeared in 1996 (Hirano et al.,
1996), but brain imaging and phenotype were not reported.

The finding of GH-deficiency in our case is consistent
with the brain MRI picture showing two components of the
classical triad associated with hypopituitarism (the third
lacking feature being the pituitary stalk agenesis). However,
it is possible that GH deficiency was transient as IGF-1 levels
normalized after puberty. An alternative explanation is that
the observed subnormal responses of GH to stimulation tests
were false positive responses secondary to the delayed pu-
berty. Consistent with this is the spontaneous acceleration of
growth rate when the child started puberty. However, testos-
terone priming was performed prior to the stimulation tests in
order to reduce the probability of false positive results.

Nevertheless, the response to GH therapy in the first
6 months was satisfactory. The efficacy of GH therapy in
children with DS has not been reported so far, though in a
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previous out-of-date article a vague “positive” response was
mentioned (Hirano et al., 1996). Growth hormone treatment
was also reported in patients suspected to have DS, in par-
ticular two siblings (Dentici et al., 2011) and a boy with a
18p11.23-p11.31 microduplication (Giordano et al., 2016)
who showed a satisfactory increase in height without men-
tion of side effects. Unfortunately, height gain and height
velocity were not reported. In a recent study, a patient with
DS underwent extensive laboratory and radiological investi-
gations revealing a small pituitary gland and growth impair-
ment without mention on GH-replacement therapy. Another
patient recently diagnosed with DS and with a de novo
3.89 Mb interstitial deletion at chromosome 17q24.2, showed
GH deficiency and a normal response to ACTH test, with
no evidence of pituitary malformations on brain MRI per-
formed at the age of 4 months. He required GH replacement
therapy from the age of 20 months to 13 years (discontinued
due to the worsening of kyphosis and scoliosis) (Soyer et al.,
1995), without showing alterations of the blood cell count
(Stewart et al., 2014). IGF-1 levels were normal (368 ng/ml)
at the age of 16 years and Tanner pubertal stage IV. When
our patient developed pancytopenia, we hypothesized it to
be related to the syndrome rather than GH therapy, but in
agreement with the parents, as a precautionary measure, we
decided to stop the treatment. As expected, blood cells did
not normalize even 5 years after GH therapy discontinuation.
It is well known that the Dubowitz syndrome is characterized
by immune defect, increased risk of blood dyscrasia, bone
marrow failure, and malignancy. The mild pancytopenia of
our patient could be interpreted as the initial sign of a bone
marrow dysfunction and should be monitored in the future. A
previously reported 41-year-old patient with DS underwent
bone marrow biopsy because of anemia and leukopenia,
showing hypocellular bone marrow with trilineage hypopla-
sia (Kapoor, 2015b).

Our case showed at the age of 22 years hypergonadotropic
hypogonadism with small testicular volume and high FSH
levels strongly suggestive of Sertoli cells impairment and
likely spared Leydig cell function (testosterone concentra-
tions in the low normal range). A single previous case of a
41 year-old male patient with DS and hypogonadism (total
testosterone <20 ng/dl and small testicular volume, 5 ml) was
described previously, but no information about his pubertal
progression was reported (Opitz et al., 1973).

GH deficiency may be a feature of DS that requires brain
MRI to demonstrate consistent pituitary alterations. GH defi-
ciency may be a “transitory” finding and should be monitored
through repeated measurements of IGF-1levels, evaluation
of puberty progression, and eventually re-assessing GH
secretion.

It is noteworthy that this is the first case of DS with ad-
renal insufficiency reported so far. The pituitary anatomical
alterations strongly suggest central adrenal insufficiency. The

prompt recognition of adrenal insufficiency is of paramount
importance as it is a potential life-threatening condition if not
recognized and adequately treated especially when the pa-
tient undergoes stressful events.

4 | CONCLUSION

We describe a boy with most of DS features associated
with14q terminal microdeletion. This association between
DS phenotype and 14q terminal abnormality was previously
described in one single patient only, so this report provides
further support that de novo deletions of this region could
give a phenotype evocative of the Dubowitz syndrome. The
unique characteristics of our patient were the presence of GH
deficiency (with good response to short-term GH therapy),
hypogonadism, and adrenal insufficiency associated with pi-
tuitary structural alterations suggestive of hypopituitarism.
These findings indicate the need for a strict endocrine moni-
toring of patients with DS phenotype or the same genotype
alterations. Indeed, they can benefit from GH therapy to im-
prove adult height, but especially they should promptly start
lifesaving glucocorticoid replacement therapy if adrenal in-
sufficiency is diagnosed.
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