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Abstract

Introduction: ROHHAD is an acronym for rapid-onset obesity with 
hypoventilation, hypothalamic, and autonomic dysregulation. It is a 
rare disorder that presents with rapidly onset obesity with multiorgan 
disorders during early childhood. There are less than 100 cases report-
ed. In this paper, we aimed to present a case of ROHHAD syndrome 
with rare neurologic symptoms. We also discuss our treatment regi-
men for this specific patient. 

Case presentation: Our patient was first admitted to our depart-
ment at the age of 6 years and 8 months old. Her symptoms started 
to show 7 month ago, at the age of 6. During a period of six month 
she has gained 9 kilograms as well as her previous obesity. The first 
child of these parents has also been diagnosed with the ROHHAD syn-
drome. We also have reported his symptoms and how his disease was 
diagnosed in another paper which has been published. She is suffer-
ing from somnolence and sleep apnea. She recently has been suffering 
from ataxia and imbalance with multiple falling accidents. She could 
not continue her school because of her violent acts and self-harming 
behaviours. She did not have any signs of central precocious puberty, 
only started to grow some pubic hair with no other sign of puberty.

Conclusion: Our case indicates that genetics might be a risk factor 
for ROHHAD syndrome. In this paper we reported a family with two 
children suffering from this rare disease, which raises the importance 
of more in depth genetic experiments about this syndrome. Our ob-
servations during her treatment process and the impact of IVIG might 
shed more light on the immunologic aspect of this syndrome. We 
believe that this regime should be more in consideration of other pa-
tients.
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Introduction

ROHHAD is an acronym for rapid-onset obesity with hy-
poventilation, hypothalamic, and autonomic dysregulation. It 
is a rare disorder that presents with rapidly onset obesity with 
multiorgan disorders during early childhood with fewer than 
100 cases reported. The diagnostic criteria for this syndrome 
and the ROHHAD term were first described by Ize-Ludlow et al 
[1]. The important aspects of this syndrome include significant 
weight gain over a period of six to twelve months in the first 10 
years of life, followed by dysregulation of the autonomic ner-
vous system, alveolar hypoventilation, and hypothalamic dys-
function.

Congenital Central Hypoventilation Syndrome (CCHS) which 
is presented with paired-like homeobox 2B (PHOX2B) muta-
tion is a different entity, although sharing a lot of similarities in 
symptoms and signs with ROHHAD [2]. The rapid-onset weight 
gain (often 14 kilograms in 6-12 months) is typically the herald 
of the disease and the harbinger of the later features of the 
ROHHAD phenotype. ROHHAD can be seen by a variety of signs 
and symptoms. Till now there is not any single confirmatory 
diagnostic test. On the other hand, late diagnosis of this syn-
drome leads to late intervention and eventually high morbidity 
and mortality. It is of great value to have a very sensitive eye for 
symptoms of this syndrome especially in children over 2 years 
old with rapid onset obesity [1,3].

Case presentation

Our patient was first admitted to our department at the age 
of 6 years and 8 months old. The first child of these parents has 
also been diagnosed with the ROHHAD syndrome. We also have 
reported his symptoms and how his disease was diagnosed in 
another paper which has been published [4]. Her symptoms 
started to show 7 month ago, at the age of 6 when she was 31 
kilograms. But only over a course of 8 months, she gained 9 ki-
lograms and is now 40 kilograms. Unlike her brother she did not 
have any hyperphagia and even is experiencing dysphagia. Her 
height is 110 centimetre and with 40 kg weight, she has a BMI 
of 33 which is +8 SD for her age. Her BMI progression is shown 
in figure 1, based on a chart from National Center for Health 
Statistics [5]. 

Figure 1: BMI chart. 

The patient was born at term, from a 28 years old mother. 
Her mother had experienced no complications during pregnan-
cy and the infant was delivered via caesarean section because 
of the previous caesarean section. There is no consanguinity 
between her parents. She was born with a normal-range weight 
of 3700 g and birth height of 48 cm. The child had a normal 
neonatal period and had normal growth and psychomotor de-
velopment. 

She is very sleepy during the day and she used to wake up 
during her sleep from apnea one to two times every night. She 
also complains of excessive night sweats and thermal dysregula-
tion. Like her brother, she is also having ataxia and poor balance 
in gait. She is suffering from urinary incontinence and enuresis. 
She also had gastrointestinal dysmotility and constipation from 
the past year and she has a chronic anal fissure which causes 
two episodes of hemmorrhage after defection every month. 
She started preschool at the age of 6. She could not continue 
her school because of her violent acts and self-harming behav-
iours. Her mother stated that she has punched her head mul-
tiple times. Sometimes she has hit her head against the wall 
without any reason.

Her physical examinations revealed tachycardia with heart 
rate of 120 bpm, normal blood pressure of 105/60 mmHg and 
tachypnea with respiratory rate of 30. She is an obese girl with 
BMI of 33. She has a moonlike face, marked rapid weight gain 
with central obesity and buffalo hump, adipomastia and supra-
clavicular fat pad. She did not have any signs of central preco-
cious puberty, only started to grow some pubic hair with no 
other sign of puberty. Her extremities were not cold and there 
was not any sign of purple striae, plethora, acne, acanthosis 
nigricans or hyperpigmentation. She had no alteration in pain 
perception nor sign of pulmonary hypertension: JVP, hepato-
megaly, pedal edema. Her complete lab data is shown in Table 
1. She had increased levels of Prolactin with twice the normal 
upper limit

Because of this increased prolactin and the association of 
ROHHAD syndrome with neural tumour Syndrome we asked for 
a whole body Positron Emission Tomography with Computer-
ised-Tomography scan (FDG-PET/CT). Her FDG-PET/CT revealed 
multiple enlarged lymph nodes in the neck and intraperitoneal 
abdominopelvic regions without significant uptake caused by a 
previous inflammatory process. The patient was further investi-
gated using Metaiodobenzylguanidine scan (MIBG scan) which 
showed no abnormal radiotracer uptake throughout the body.

Discussion

ROHHAD is an extremely complex syndrome which requires 
a high level of suspicion for diagnosis and must be managed by a 
multidisciplinary team including endocrinologists, psychiatrists, 
surgeons, pneumologists, oncologists, neuro-paediatricians, 
and cardiologists, among other specialists. Even in conservative 
management, it is vitally important to have early management 
in order to improve the prognosis.

This syndrome is currently known as ROHHAD-NET because 
around 40% of ROHHAD syndrome also present with neural crest 
origin tumours of e.g. ganglioneuroma, ganglioneuroblastoma; 
on some occasions, these tumours may even appear several 
years after first symptom onset [5]. The underlying pathogen-
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Parameters - unit Results Normal range

blood biochemical

WBC /µL 8500 4500 - 13500

Neutrophil 45%

Lymphocyte 53%

Hb g/dL 12 11.2 - 14.1

MCV FL 79.7 68 - 75

MCH pg 26.0 25 - 33

MCHC g/dL 32.6 31 - 37

Platelet /µL 248000 140000 - 400000

Fasting Blood sugar mg/dL 80 70 - 115

BUN mg/dL 11.6 5 - 23

Creatinine mg/dL 0.60 0.7 - 1.4

Triglyceride mg/dL 0.61 <200

Cholesterol mg/dL 124 <200

HDL mg/dL 39 45-65

LDL mg/dL 67 <130

Hormone 180 -2 00

T4 μg/dL 7.62 5.4-11.2

TSH mU/L 4.05 0.58-4.1

Prolactine ng/mL 68.4 5.0-35.0

cortisol 8 A.M mcg/dL 8.92 4.8-19.2

ACTH pg/mL 11.5 <46

Urine Biochemistry

Volume mL/24 hour 400 650-1000

Urine Protein mg/24 hour 32 <150

Urine free cortisol mcg/ 24 hour 2.3 1.5-63

Urine Creatinine mg/24 hour 660 600-1800

Vinyl mandolin acid mg/24 hour 2.27 <13.6

Table 1: Laboratory findings.

esis of ROHHAD is unclear, but a combination of genetic pre-
disposition and paraneoplastic or immunological factors have 
been suggested. However, no genetic alterations or epigenetic 
changes specific to this syndrome have been identified, yet. 

The presence of oligoclonal bands and anti hypothalamus 
and anti pituitary antibodies in cerebrospinal fluid analysis of 
several cases of ROHHAD has suggested the immune-mediated 
pathogenesis [14,15]. Association with celiac disease, may sug-
gest further evidence for immune-mediated etiology [16]. En-
cephalitis characterised by perivascular lymphocytic infiltrate in 
autopsy findings of six children with ROHHAD syndrome is also 
in favour of the immune mediated pathogenesis [17].

Another reason suggesting immune-mediated pathogenesis 
in ROHHAD has been shown by the good outcomes of the in-
tensive immunosuppressive treatment for the neuropsycho-
logical function. These treatments included cyclophosphamide, 
rituximab, immunoglobulin and corticoids [18,19]. In another 
15-old-year patient with ROHHAD syndrome the intensive im-
munosuppressive treatment including corticosteroids, immuno-
globulins and long term mycophenolate mofetil had improving 
outcomes for the neuropsychological function and autonomic 
aspects of this syndrome [20]. 

In our case, we started the IVIG regime and after three doses 

of IVIG, the patient is having less difficulties in sleep with signifi-
cant improvements in her balance. The effects started to show 
after the third dose and still have not been reversible. We be-
lieve that this therapeutic regime should be more in the spot-
light and by bringing the focus of the studies on this topic, we 
can grasp better on the pathophysiology and as a result, better 
treatment outcomes in ROHHAD patients.

Hypothalamic dysfunction is variable. If present, a strict fluid 
intake regimen and specific hormone replacement should be 
considered in the management. It is shown that hypoventila-
tion responds very well to artificial ventilation during sleep in 
the first years of evolution with progressive need for continu-
ous ventilatory support. These procedures, available at home, 
may improve the quality of life and prevent sudden death. As 
mentioned before, early detection of breathing and sleep dis-
orders and therapeutic interventions have a significant role in 
morbidity and mortality in ROHHAD syndrome. We have started 
non-invasive ventilation for our patient which has improved her 
quality of sleep and decreased her somnolence during the day. 

Conclusion

Our case indicates that genetics might be a risk factor for 
ROHHAD syndrome. In this paper we reported a family with 
two children suffering from this rare disease, which raises the 
importance of more in depth genetic experiments about this 
syndrome. Our observations during her treatment process and 
the impact of IVIG might shed more light on the immunologic 
aspect of this syndrome. We believe that this regime should be 
more in consideration of other patients.
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