
227Floating-Harbor syndrome – case report with literature review

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

http://www.ejcem.ur.edu.pl
European Journal of Clinical and Experimental Medicine 

Eur J Clin Exp Med 2026; 24 (1): 227–233

CASE REPORTS

Rzeszów University Press 2026
ISSN 2544-1361 (online)
doi: 10.15584/ejcem.2025.1.25

Corresponding author: Trifon T. Popov, e-mail: 102268@students.mu-sofia.bg

Received: 25.09.2025 / Revised: 30.11.2025 / Accepted: 10.12.2025 / Published: 30.03.2026 

Popov TT, Yaneva NY. Floating-Harbor syndrome – case report with literature review. Eur J Clin Exp Med. 2026;24(1):227–233. doi: 
10.15584/ejcem.2026.1.25.

Floating-Harbor syndrome – case report with literature review

Trifon T. Popov  1, Natasha Y. Yaneva  2

1 Medical Faculty, Medical University, Sofia, Bulgaria
2 Clinic for Endocrinology, Diabetes and Metabolism, University Children’s Hospital,  

Medical University of Sofia, Sofia, Bulgaria

ABSTRACT
Introduction and aim. Floating-Harbor syndrome (FHS) is a very rare disease, whose typical characteristics include short stat-
ure, facial dysmorphic features and significant speech delay. We aim to present the first reported case of FHS with discordant 
growth hormone tests and confirmed hypoplasia of the pituitary gland.
Description of the case. We report a case of a boy aged 8 years and 3 months with a height constantly below the 3rd percentile, 
delayed bone age in comparison to chronological age, typical dysmorphic triangular face and a high-pitched voice. Whole-ex-
ome sequencing (WES) detected a heterozygous pathogenic variant in SRCAP gene – a confirmation of the diagnosis Float-
ing-Harbor syndrome (FHS). Recombinant human growth hormone (rhGH) therapy at a dose of 0.033 mg/kg/day (0.65 mg/day) 
was initiated at the age of 7 years and 10 months. Because of the insufficient growth velocity at the time of manuscript prepa-
ration a dose increase was made to 0.035 mg/kg/day (0.80 mg/day). 
Conclusion. In children presenting with short stature (especially when GH deficiency is confirmed), facial dysmorphism and 
developmental delay, Floating-Harbor syndrome should be considered as a possible diagnosis. A multidisciplinary approach 
involving pediatric endocrinologists, geneticists and developmental specialists is essential for timely etiological diagnosis and 
optimal management.
Keywords. Floating-Harbor syndrome, recombinant human growth hormone treatment, short stature

Introduction
Floating-Harbor syndrome (FHS) is a rare genetic dis-
order, with approximately one hundred documented 
cases in the scientific literature worldwide.1 This syn-
drome derives its name from the names of the hospi-
tals in the United States (Boston Floating Hospital and 
Harbor General Hospital in California), where the first 
cases were reported (unlike the majority of the genetic 
diseases that are named after the physicians who initial-
ly described them).1 FHS is attributed mainly to a point 
mutation (frameshift or nonsense mutation) in the 
SRCAP gene, which is located on the short arm of 16 
chromosome 16p11.2 and encodes the central catalytic 

subunit of the SNF2-Related CBP Activator Protein (SR-
CAP).2 This protein is an ATPase that modulates gene 
expression by chromatin remodeling and interaction 
with transcription activators (CREBBP/CBP).2 Patho-
genic variants in SRCAP gene are located in exons 33 or 
34 and, in the most cases, arise de novo, although rare 
examples of autosomal dominant inheritance have been 
reported in familial cases.3 

The clinical phenotype of FHS is the characteristic 
triad: short stature, severe language developmental de-
lay, as well as typical facial dysmorphologies.1 Height is 
persistently below the 3rd percentile and is attributed to 
the growth hormone (GH) deficiency.1 Bone age lags 
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behind chronological age.1 The typical facial features 
of FHS patients are a triangular facial shape, deep-set 
eyes, a prominent nasal bridge with a broad nose and 
enlarged nostrils, a short philtrum, and a wide mouth 
with thin upper and lower lips. Some patients may also 
have dental anomalies, such as delayed eruption of pri-
mary and permanent teeth, microdontia and others.1 
While motor development is generally normal, neu-
ro-psychic and language development are delayed. The 
voice is also specific – screaming (more pronounced 
during laughing or crying). Skeletal abnormalities – 
such as brachydactyly, clinodactyly, vertebral anomalies, 
additional rib, short neck, etc. – can be seen in some 
patients with FHS.4 Another less common clinical man-
ifestations may include cardiac, sensory (hearing, eye), 
genitourinary, gastrointestinal anomalies.4 This rare dis-
ease may present with behavioral challenges, including 
attention-deficit/hyperactivity disorder (ADHD) and 
learning difficulties.4 The diagnosis of Floating-Harbor 
syndrome is based primarily on clinical evaluation and 
can be confirmed through molecular genetic analysis, 
specifically whole exome sequencing (WES) or targeted 
sequencing of SRCAP gene, which reveals a heterozy-
gous pathogenic variant in exon 33 or 34.2,4

Aim
The purpose of this case report is to describe the first re-
ported case of Floating-Harbor syndrome with discor-
dant GH tests and MRI confirmed pituitary hypoplasia. 

Description of the case
The patient is a male aged 8 years and 3 months, born 
from a first, complicated pregnancy of a mother with 
type 1 diabetes and Hashimoto’s thyroiditis, with in-
adequate glycemic control during pregnancy and un-
der therapy with L-thyroxin. A course of indomethacin 
was administered in the 7th lunar month due to polyhy-
dramnios. Delivery occurred at term via cesarean sec-
tion. The newborn’s weight was 4170 g (+1.23 SDS) and 
length of 56 cm (+2.16 SDS), in asphyxia requiring re-
suscitation in the delivery room, oxygen therapy, antibi-
otics and phototherapy. A persistent foramen ovale with 
left-to-right shunt was established. The patient is regu-
larly immunized.

Since the age of 3 years, the patient has constant-
ly grown below the prognostic stature (175,5 cm, -0.37 
SDS), calculated as (mother’s height + father’s height + 
13)/2. As shown on the height and weight growth charts 
(Fig. 1A), the growth curve lies below the 3rd percen-

Fig. 1. Characteristics of the patient: A: Growth chart from the age of 3 years to present, B: Triangular dysmorphic face of 
the child, C: Radiography of the left forearm – a bone age of 4 years and 6 months (2 years and 7 months behind patient’s 
chronological age), D: Small hands with hypertrophy of the distal phalanges of the fingers and prominent nail plates, E: 
Family tree confirming the de novo emergence of the pathogenic variant
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tile. At the age of 3 years and 2 months, he was eval-
uated by a psychologist who reported slightly delayed 
speech development and coefficient of development 
86 (low-normal range) was reported. Due to the dys-
morphic features and delays in physical and cognitive 
development, karyotyping and MLPA testing for mi-
crodeletions, subtelomeric deletions, and duplications 
were performed, with no abnormalities found. At 4 
years and 5 months, the patient’s height and weight were 
(-3.07 SDS), his bone age was 2 years and 6 months (de-
lay of 1 year and 11 months from calendar) and the level 
of insulin-like growth factor-1 (IGF-1) was 118.0 ng/mL 
(-0.08 SDS). Hypermetropia was identified and correct-
ed with spectacles: right eye +4.5 diopters spherical, left 
eye +4.5 diopters spherical. 

Table 1. Laboratory analyses before and 6 months after 
rhGH treatment

Parameter Results before 
rhGH therapy

Results after 
rhGH therapy

Units Reference range 

Fasting glucose 4.89 4.76 mmol/L 4.11–5.89

HbA1c 5.27 5.20 % 4.0–5.7

Total cholesterol 4.14 3.79 mmol/L <5.2

LDL 2.60 2.00 mmol/L <3.5

HDL 1.19 1.09 mmol/L >0.9

ASAT 23.0 20.9 U/L 10–46

ALAT 17.0 13.2 U/L 5–37

GGT 15.0 12.0 U/L 5–31

Albumin 45.24 45.3 g/L 32–55

TSH 3.51 3.82 mIU/L 0.58–4.1

fT4 16.7 17.2 pmol/L 9.5–16.5

MAT <10.0 <10.0 IU/mL <35.0

TAT <20.0 <20.0 IU/mL <40.0

IGF-1 84.8 208.0 ng/mL 40–255

The patient was not followed up until the age of 7th 
year 1 month, when he was admitted to the Endocri-
nology Department. During the physical examination, a 
typical facial phenotype was observed: triangular, with a 
sharp chin, convergent strabismus, deep-set eyes, broad 
bridge and root of the nose, smooth glabella, promi-
nent forehead, sparse hair with thin strands; low-set 
and dysmorphic ears (Fig. 1B). His height was 106.4 cm 
(–2.98 SDS), while his weight was 17.6 kg (–2.26 SDS). 
Bone age, determined via wrist X-ray, was 4 years and 6 
months – even a greater delay of 2 years and 7 months 
(Fig. 1C). Despite ongoing support from a speech and 
language therapist, psychologist and special education 
teacher, the patient’s language and speech development 
remained delayed. The child’s hands and feet appeared 
slightly small with hypertrophy of the distal phalanges 
of the fingers and prominent nail plates (Fig. 1D). А 
slightly screaming voice can be detected during crying 
and laughing. From laboratory tests (CBC, biochemis-
try, thyroid hormones, morning and evening cortisol, 
electrolytes), all values were within reference range (Ta-

ble 1), only the IGF-1 concentration was 84.8 ng/mL 
(–1.41 SDS). 

Two stimulation tests (Fig. 2) for growth hormone 
were performed (with arginine hydrochloride 8.8 g i.v. 
for 30 minutes and glucagon 0.6 mg i.m.) with opposite 
results. In the arginine test, the peak GH level at 60 min-
utes was 16.5 ng/mL (normal response), whereas in the 
glucagon test, the peak GH plasma concentration at 90 
minutes was 5.67 ng/mL (insufficient response). 

Fig. 2. Plasma concentration of growth hormone (ng/
mL) over the time (min) during the stimulation tests with 
arginine hydrochloride (blue curve 1) and glucagon (red 
curve 2), the results are discordant: normal response in the 
arginine test (with peak GH value over 10.0 ng/mL) and 
insufficient response in the glucagon test (peak GH level 
below 10.0 ng/mL)

Therefore, MRI of the hypothalamus-pituitary were 
performed, revealing mild hypoplasia of the pituitary 
gland – a height of ≈4.6 mm (norm 6 mm), without any 
hypointense areas suspected for adenomas. Consider-
ing the short stature, combined with significant bone 
age delay, the dysmorphic facies as well as the speech 
and language delay, the decision for whole-exome se-
quencing (WES), using the next-generation sequencing 
(NGS) platform NovoSeq6000/Illumina, was undertak-
en. The results disclosed a heterozygous pathogenic vari-
ant c.7330C>T (pArg2444Ter) in exon 34 of the SRCAP 
gene on short arm of chromosome 16. This is the most 
common pathogenic variant in SRCAP gene in the litera-
ture and along with the typical clinical presentation con-
firmed the diagnosis Floating-Harbor syndrome (FHS). 
The pathogenic variant emerges de novo like in the ma-
jority of the already described cases (Fig. 1e). Consider-
ing the short stature, notable delayed bone age, as well as 
the MRI finding and the results from the glucagon stim-
ulation test, a treatment with 0.033 mg/kg/day (0.65 mg/
day) of recombinant human growth hormone (rhGH) 
subcutaneously in the evening was initiated at the age 
of 7 years and 10 months. At the time of preparation of 
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the manuscript, the child has been under this treatment 
for 6 months and has increased his height by 3.3 cm and 
gained weight by 3 kg (Table 2). The dose of the rhGH 
has been increased to 0.035 mg/kg/day (0.80 mg/day) s.c. 
During ophthalmologic evaluation, visual acuity was 0.3 
in the right eye (VOD) and 0.3 in the left eye (VOS). Fun-
doscopy revealed normal findings in both eyes. The optic 
discs appeared vital with clear margins; retinal vessels and 
retina showed no abnormalities. Abdominal ultrasonog-
raphy showed no abnormalities.

Table 2. Dynamics of patient’s height, weight, IGF-1 levels 
and bone agea

Calendar 
age (years 
months)

Height Weight
IGF-1 levels before 

application Bone age 
(years months)

(cm) (SDS) (kg) (SDS) (ng/mL) (SDS)

3y 2m 83.5 –3.54 11.0 –2.79 – – –

4y 5m 91.5 –3.07 12.6 –2.88 118.0 –0.08 2y 6m

5y* 96.0 –2.74 14.0 –2.42 – – –

6y* 102.5 –2.54 15.7 –2.31 – – –

7y 1m 106.4 –2.98 17.6 –2.26 84.8 –1.41 4y 6m

7y 9m 109.2 –3.14 19.5 –1.91 188 +0.23 5y 2m

8y 3m 112.5 –2.99 22.5 –1.11 208 +0.52 5y 10m

a * – these values are given from the patient’s parent, not 
measured by a physician

Discussion
FHS is a rare genetic disease that is associated with a 
short stature (usually below the 3rd percentile), lag in the 
bone age (often 1–3 years compared to chronological 
age), triangular dysmorphic face, as well as skeleton ab-
normalities such as short arms and legs, brachydactyly 
or clinodactyly, deficit in speech and language develop-
ment. FHS is a result of frameshift or nonsense muta-
tions in exons 33 or 34 of SRCAP gene, located on the 
short arm of chromosome 16 (16p11.2). SRCAP gene 
encodes an ATPase (catalytic subunit of SNF2-Related 
CBP activator protein), which plays a key role in chro-
matin remodeling and gene expression. 

Management of FHS is symptomatic and multidisci-
plinary, involving growth hormone therapy for the short 
stature, language and speech support, as well as educa-
tional and developmental support. The use of recombi-
nant human growth hormone (rhGH) dates back from 
2001, and to date, there are 35 patients in the literature 
with FHS treated with rhGH, showing variable respons-
es (Table 3). The typical dosage of rhGH is in the range 
of 0.025-0.060 mg/kg/day (most commonly 0.030‒0.035 
mg/kg/day). No clear correlation can be established be-
tween rhGH dose and final height, since the response to 
the treatment is highly individual. Most published cases 
report marked bone age delays, though the magnitude 
of delay varies widely. The duration of the treatment is 
also different in the reported patients, but almost ev-
eryone has а satisfactory response to the rhGH appli-

cation which can be concluded from the increase in 
the growth velocity and concentration of  insulin-like 
growth factor-1 (IGF-1), as well as the reduction in the 
difference between the calendar and bone age (which is 
again strongly individual and not directly connected to 
the dose and duration of the rhGH treatment). 

In contrast to the published cases of patients with 
FHS, who are typically small for the gestational age, our 
patient was born large for the gestational age which is 
likely attributed to the maternal diabetes type 1 which 
was poorly controlled during the pregnancy. Maternal 
hyperglycemia results in increased fetal blood glucose, 
leading to fetal hyperinsulinemia and consequently in-
creased growth. Another unusual finding in this case 
was the inconsistency of growth hormone stimulation 
test results – a normal response to the arginine test, and 
insufficient response to the glucagon test). As a result, 
an MRI of the hypothalamus-pituitary gland was per-
formed to confirm GH deficiency.  

In our patient, the growth velocity is 3.3 cm for the 6 
months of rhGH treatment (6.6 cm/year), which is 44.1% 
higher than the speed velocity from patient’s 3rd to 7th year 
(4.58 cm/year). The bone age at the start of the treatment 
was 5 years and 2 months (the difference (∆A) between 
bone age (BA) and calendar age (CA): ∆A=BA–CA is 
minus (–) 2 years and 8 months), while this difference 6 
months later is (–) 2 years and 6 months. The level of IGF-
1 is an important marker whose levels must be monitored 
before and after the start of the rhGH treatment. Low lev-
el of IGF-1 combined with а pathological response to GH 
stimulation tests (such as arginine, clonidine, glucagon, 
etc.) are laboratory indicators for GH deficiency and initi-
ation of substitution therapy. When IGF-1 concentration 
remains at the lower range during the rhGH treatment, 
the dosage must be elevated and if IGF-1 concentration 
remained low despite the dose increase, then IGF-1 resis-
tance can be the reason. In case of elevated IGF-1 levels, 
the dosage must be reduced in order to prevent the onset 
of side effects. 

Monitoring patients undergoing rhGH therapy re-
quires clinical examinations approximately every 6 
months to assess height, weight, and bone age. Addi-
tionally, IGF-1 levels, lipid profile (total cholesterol, LDL, 
HDL), glucose and glycated hemoglobin levels (HbA1c), 
thyroid status (TSH, fT4), and blood pressure should 
also be monitored. Regular ophthalmological examina-
tions (including visual acuity assessment and fundos-
copy) are also recommended. In the present case, there 
were no changes in these parameters within 6 months of 
therapy (Table 1), nor did the patient have any subjective 
complaints about the treatment. The IGF-1 concentration 
on the 6th month after the initiation of rhGH treatment 
is 208.0 ng/mL ( 0.52 SDS), still well below the targeted 
around + 2.0 SDS and along with the suboptimal growth 
velocity (6.6 cm/year), still significant bone age delay 
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(∆A=-2 years and 6 months) and the lack of any signif-
icant side effects from the rhGH treatment, a decision to 
slightly increase in the dose of rhGH is made: from 0.033 
mg/kg/day (0.65 mg/day) to 0.035 mg/kg/day (0.80 mg/
day) s.c. The patient will continue to be monitored every 
6 months while being on rhGH treatment.

Patient perspective
The family expressed gratitude for reaching a definitive 
diagnosis and for the initiation of rhGH therapy. Since 
the beginning of the replacement therapy and with the 
help of the speech and language therapist, the physical 
and mental development of their child have improved no-
ticeably. The patient feels better which makes the parents 
calmer. They report no difficulties with the therapy and 
acknowledge the importance of the regular follow-up. 

Conclusion
FHS is а rare disorder, which must be considered in 
children presenting with proportional short stature, 
dysmorphic facial features (including a triangular face 
shape, deep-set eyes, and a prominent nose) and marked 
speech and language delay. In the presence of this clas-
sical clinical triad for FHS, target sequencing of the SR-
CAP gene can be suggested as the first-line molecular 
diagnostic test. In cases with atypical or incomplete clin-
ical manifestations, a broader next-generation sequenc-
ing (NGS) panel must be considered, including SRCAP 
and other genes associated with short stature, language 
delay, and facial dysmorphism such as CREBBP, EP300, 
KMT2D, KDM6A, NIPBL, SMC1A, SMC3 and oth-
ers, in order to differentiate FHS from other syndromes 
(such as Rubinstein-Taybi syndrome, Cornelia de Lange 
syndrome, Kabuki syndrome, and others).

Management of patients with FHS involves a mul-
tidisciplinary team consisting of endocrinologists, ge-
neticists and developmental specialists. In cases with 
confirmed growth hormone deficiency, therapy with re-
combinant human growth hormone (rhGH) is indicat-
ed, typically at a dose between 0.030-0.040 mg/kg/day, 
with close monitoring of insulin-like growth factor-1 
(IGF-1) levels both prior and during treatment.
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