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Abstract 

Background:  Patients with Prader-Willi syndrome (PWS) often have comorbidities, especially obesity, that may con-
stitute a risk factor for severe forms of COVID-19. We aimed to assess prevalence and medical course of SARS-CoV-2 
infection in children and adults with PWS. From November 2020 to January 2021, we performed a detailed medical 
survey on 342 adults and 305 children with PWS followed in the French reference center.

Results:  We obtained responses from 288 adults (84%) and 239 children (78%). From March 2020 to January 2021, 38 
adults (13.2%) and 13 children (5.4%) with PWS had SARS-CoV-2 infection. Mean age of adults was 34.1 ± 11.9 years 
and mean body mass index was 40.6 ± 12.7 kg/m2; 82% had obesity and 37% had diabetes. Only 3 children (23%) had 
obesity and none had diabetes. Similar to the general population, the most frequent symptoms of COVID-19 were 
asthenia, fever, cough, headache and shortness of breath. All patients had a favorable outcome.

Conclusion:  PWS itself is not a risk factor for severe COVID-19 in children and adults. On the contrary, evolution of 
SARS-CoV-2 infection in adults with PWS seems more favorable than expected, given their comorbidities.

Keywords:  Prader-Willi syndrome, COVID-19, SARS-CoV-2, Obesity, Oxytocin

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Prader-Willi syndrome (PWS) is a rare genetic neurode-
velopmental disorder caused by loss of expression of 
paternal-origin imprinted alleles on chromosome 15q11-
q13. Paternal deletion is found in about 60%, maternal 
uniparental disomy (UPD) in 36% and imprinting defects 
in 4% [1]. Impaired hypothalamic development is the 
cause of the complex PWS phenotype: from anorexia 

at birth to early obesity with hormonal deficiencies and 
behavioral problems [2].

In contrast to the extensive literature on obesity con-
tributing to increased risk of severe COVID-19 [3, 4], 
there is no published report concerning the course of 
COVID-19 in PWS, the most common form of syn-
dromic obesity with an incidence of approximately 
1 in 21,000 newborns [5]. In May 2020, the Interna-
tional Prader-Willi Syndrome Organization (IPWSO) 
launched a survey and the first results on June 8 showed 
a majority of mild infections [6]. These early data were 
surprising given that adults with PWS often present 
comorbidities which can negatively impact outcomes of 
COVID-19 [4]. In addition, patients with PWS have dif-
ficulties in expressing complaints and decreased fever 
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when infection occurs, which can delay diagnosis [7]. 
Finally, the risk of SARS-CoV-2 infection is increased in 
adults with PWS because many of them live in a com-
munity structure and social distancing can be difficult 
in adults with intellectual and developmental disability 
(IDD).

We thus performed a medical survey among the 
patients routinely followed in the French reference center 
of PWS in order to assess the incidence and medical 
characteristics (type of signs and symptoms, severity) of 
the COVID-19 in patients with PWS, in addition to our 
participation in the IPWSO survey.

Results
Characteristics of adults with PWS and COVID‑19
Two hundred and eighty-eight responses were obtained 
from the 342 families contacted (84%). Among the 288 
adults, 38 (13.2%) had a confirmed COVID-19 between 
March 2020 and January 2021 (Table  1). Mean age was 
34 years, 58% were female, 89% were Caucasian and 53% 
had deletion. Most patients had obesity (82%) including 
55% with severe obesity. Half of the patients were living 
in a residential group home at the time of infection. Ten 
patients were hospitalized when infection occurred: one 
for erysipelas and 9 in Hendaye hospital (cluster).

About 60% of patients were on vitamin D supplemen-
tation at the time of infection. Most patients were tak-
ing psychotropic treatments including antipsychotics 
and antidepressants in a half and one third of the cases, 
respectively.

Medical characteristics of COVID‑19 in adults with PWS
Symptoms of COVID-19 were common but only one 
adult reported anosmia, and 37% were asymptomatic 
(Table 1). Three adults were hospitalized for pneumonia 
confirmed by computed tomography and requiring oxy-
gen administration for all and dexamethasone for one.

The nine other hospitalized adults were part from a 
cluster in the PWS rehabilitation unit of Hendaye Hos-
pital (Table 2). Like all hospitalized patients, the patient 
at the origin of the cluster had a negative RT-PCR 72 h 
before admission, but was contaminated by her caregiver 
during the travel to the hospital. She refused to wear a 
mask, which led to the contamination of 8 other patients 
in a unit with women only. Mean age was 38.2 years. Five 
patients (55%) had numerous comorbidities including 
massive obesity (BMI ≥ 40 kg/m2) for all, and type 2 dia-
betes, hypertension, sleep apnea syndrome, respiratory 
failure, lower limbs edema and past venous thrombotic 
events for most of them. Two patients had a pneumonia 
confirmed by chest X-ray and requiring oxygen admin-
istration, dexamethasone and antibiotics (Table  2). 

Evolution was favorable with rapid full recovery in all 
symptomatic patients (Table 1).

COVID‑19 survey in children with PWS
Two hundred and thirty-nine responses were obtained 
from the 305 families contacted (78%). Among the 239 
children, 13 (5.4%) had COVID-19 (Table 3).

Mean age was 9.6  years, 38% were female, 85% were 
Caucasian and 62% had deletion. Three children (23%) 
had obesity and two had sleep apnea syndrome. All 
children were living at home with family at the time of 
infection.

Most children (85%) were on vitamin D supplementa-
tion and only one had a psychotropic treatment (neu-
roleptics) at the time of infection. Three quarters of 
children were symptomatic but only one reported anos-
mia. The evolution of symptomatic cases was favorable 
without hospitalization and total recovery occurred in 
92% of patients. One child had persistent asthenia several 
months after infection.

Discussion
To our knowledge, this is the first study regarding medi-
cal characteristics of COVID-19 in patients with PWS, as 
reported in De Groodt et  al. [9]. The two other studies 
concerning the COVID-19 pandemic and PWS reported 
behavioral and physical changes in people with PWS dur-
ing the pandemic, but not medical outcomes of patients 
with COVID-19 [10, 11].

In France, the estimated proportion of people with 
SARS-CoV-2 infection, based on the fact that about 3% 
of patients with COVID-19 are hospitalized, had already 
reached 11.3% in November 2020 and up to 21.3% in the 
Ile-de-France region [12]. According to these estimates, 
adults with PWS were not more infected (13.2% of the 
cohort) than the French general population as of January 
31, 2021. Regarding children, we do not have French data 
to compare, but we notice a low prevalence of COVID-19 
in our cohort (5.4%).

The most important finding of our study is that we 
did not report any serious form of COVID-19 in adults 
despite many comorbidities, especially obesity and diabe-
tes. The young age of our patients (mean of 34 years) can 
explain this finding since age is the main known risk fac-
tor for severe COVID-19 [4]. It is difficult to compare the 
severity of COVID-19 in our cohort to the French general 
population, including hospitalization rate for COVID-
19 which is estimated at about 0.5% for people between 
30 and 40 years in France [13] because 10 patients with 
PWS (26%) were already hospitalized (including 9 in the 
Hendaye hospital rehabilitation center) when infection 
occurred.



Page 3 of 8Coupaye et al. Orphanet J Rare Dis          (2021) 16:325 	

Table 1  Cases of COVID-19 in French adults with Prader-Willi syndrome between March 2020 and January 2021

Results are expressed as mean ± SD [range] for continuous variables and as number (percentage) for categorical variables

 BMI body mass index, UPD uniparental disomy, ICD imprinting center defect, GH growth hormone, SHT sex hormone therapy, HC Hydrocortisone, CPAP continuous 
positive airway pressure, RT-PCR Reverse Transcriptase Polymerase Chain Reaction, IgG immunoglobulins G. ICU intensive Care Unit

Clinical characteristics (n = 38)

 Age (years) 34.1 ± 11.9 [18–60]

 Gender (%) Female: 22 (58); Male: 16 (42)

 Genetic subtype (%) Deletion: 20 (53); UPD: 16 (42); ICD: 1 (3); unknown:1

 Body Mass Index (kg/m2) 40.6 ± 12.7 [21.5–72.5]

 Obesity (BMI ≥ 30 kg/m2) (%) 31 (82)

 Severe obesity (BMI ≥ 35 kg/m2) (%) 21 (55)

 Massive obesity (BMI ≥ 40 kg/m2) (%) 16 (42)

 Type 2 diabetes (%) 12 (32)

 Type 1 diabetes (%) 2 (5)

 Hypertension (%) 14 (37)

 Treated apnea syndrome with nocturnal CPAP (%) 13 (34)

 Respiratory and/or cardiac failure (%) 6 (16)

 Past venous thrombotic events (%) 5 (13)

Living situation at the time of COVID-19 (%)

 Residential group home 19 (50)

 Living home with family 8 (21)

 Hospital 10 (including 9 from cluster in Hendaye Hospital)

Treatments at the time of COVID-19 (%)

 Hormones GH: 4 (11); Thyroxine: 16 (42); SHT: 14 (37); HC: 1 (3)

 Antidiabetic treatment 14 (37)

 Antihypertensive treatment 14 (37)

 Lipid lowering therapy 4 (11)

 Vitamin D 23 (61)

 Topiramate 9 (24)

 Antidepressants 12 (32)

 Antipsychotics 21 (55)

 Anxiolytics 9 (24)

COVID-19 diagnosis (%)

 Positive SARS-CoV-2 RT-PCR test 29 (76)

 Positive IgG against SARS-CoV-2 after infection 9 (24)

 Plaints or clinical signs (%) 24 (63)

 Asthenia 10 (26)

 Fever 15 (39)

 Cough 7 (18)

 Shortness of breath 6 (16)

 Headache 4 (11)

 Diarrhea 3 (8)

 Anosmia 1 (3)

 No clinical sign or plaints 14 (37)

Evolution of symptomatic patients (%)

 Admitted to hospital 12 (including 9 from cluster in Hendaye Hospital)

 Admitted to ICU 0

 Death 0

 Complete recovery 24 (100)

 Time to complete recovery (days) 6.1 ± 4.4 [1–21]
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Table 3  Cases of COVID-19 in French children with Prader-Willi syndrome between March 2020 and January 2021

Results are expressed as mean ± SD [range] for continuous variables and as number (percentage) for categorical variables

 BMI body mass index, UPD uniparental disomy, CPAP continuous positive-airway pressure, RT-PCR Reverse Transcriptase Polymerase Chain Reaction, IgG 
immunoglobulins G

*Suspected diagnosis: reporting signs and symptoms of COVID-19 and close contact with a confirmed COVID-19 case in the 14 days prior to onset of symptoms (no 
RT-PCR test during infection and no assessment of antibodies against SARS-CoV-2 after infection)

Clinical characteristics (n = 13)

 Age (years) 9.6 ± 4.4 [1.9–18]

 Gender (%) Female 5 (38); Male 8 (62)

 Genetic subtype (%) Deletion: 8 (62); UPD: 5 (38)

 Body Mass Index (kg/m2) 21.8 ± 10.9

 BMI Z-score 1.3 (-2.1–7.7)

 Obesity (BMI Z-score ≥ 3) 3 (23)

 Type 1 or 2 diabetes 0

 Treated apnea syndrome with nocturnal CPAP (%) 2 (15)

 Hypertension 0

 Congenital heart defect (%) 1 (8)

 Respiratory and/or cardiac failure (%) 0

Living situation at the time of COVID-19 (%)

 Living home with family 13 (100)

 Residential group home 0

Treatments at the time of COVID-19 (%)

 Growth hormone 13 (100)

 Thyroxine 8 (62)

 Hydrocortisone 1 (8)

 Sex Hormone therapy 1 (8)

 Vitamin D 11 (85)

 Topiramate 1 (8)

 Antipsychotics 1 (8)

COVID-19 diagnosis (%)

 Positive SARS-CoV-2 RT-PCR test 6 (46)

 Positive IgG against SARS-CoV-2 after infection 1 (8)

 Suspected diagnosis* 6 (46)

 Plaints or clinical signs (%) 10 (77)

 Asthenia 5 (38)

 Fever 4 (31)

 Cough 3 (23)

 Muscle pain 1 (8)

 Chest tightness 1 (8)

 Headache 4 (31)

 Diarrhea 2 (15)

 Not eating 2 (15)

 Anosmia 1 (8)

 No clinical sign or plaints 3 (23)

Evolution of symptomatic patients (%)

 Hospitalization 0

 Death 0

 Complete recovery 9 (90)

 Time to complete recovery (days) 7.7 ± 5.9 [1–20]

 Partial recovery 1 (persistent asthenia)
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In contrast to our findings, several studies have 
reported a higher mortality due to COVID-19 in 
patients with Down syndrome compared to general 
population [14, 15]. In an international survey of 1,046 
patients with a mean age to 29 years, COVID-19 sever-
ity and mortality were higher, even below 40  years, 
compared to the general population [15]. This poor 
prognosis can be explained by an immune-response 
dysfunction in Down syndrome, while immune func-
tion does not seem to be altered in PWS (no higher 
infection predisposition in our routine clinical prac-
tice). In addition, several studies have reported a higher 
mortality in patients with IDD compared to general 
population, especially in those living in residential 
group homes [16]. Thus, it was surprising that French 
adults with PWS, half of whom who were living in a 
residential group home, not only did not develop severe 
COVID-19 but also had a quick recovery.

In addition to the young age of our adults’ cohort, 
another hypothesis explaining the absence of severe 
COVID-19 in adults with PWS could be the beneficial 
role of oxytocin (OXT). Indeed, OXT, a neuropeptide 
produced in the hypothalamic paraventricular nucleus 
and supraoptic nucleus, is an immune-regulating neuro-
peptide, which has recently emerged as a candidate for 
treatment and prevention of COVID-19 [17–19]. OXT 
seems to carry special functions in immunologic defense: 
it suppresses neutrophil infiltration and inflammatory 
cytokine release, activates T-lymphocytes, and antago-
nizes negative effects of angiotensin II and other key 
pathological events of COVID-19 [19]. Through these 
mechanisms, OXT can block viral invasion, suppress 
cytokine storm, reverse lymphocytopenia, and prevent 
progression to severe COVID-19 [17–19]. OXT system 
is impaired in most patients with PWS [2] and the high 
plasmatic levels of OXT (possibly due to overcompensa-
tion of a brain deficit) in patients with PWS could play a 
protective role against COVID-19.

Other hypotheses are the potential protective effects of 
the drugs taken by our patients. In addition, most of our 
patients were treated with vitamin D which could have a 
protective role against COVID-19 [20, 21] even if there is 
no consensus on the reduction of the risk of severe evolu-
tion of COVID-19 in patients without deficit in a meta-
analysis [22]. Moreover, a third of adults with PWS in our 
cohort were on antidepressants, that may have a benefi-
cial effect on the course of COVID-19 [23, 24]. Finally, 10 
adults with diabetes took Metformin (83% of diabetics) 
which reduced the mortality of hospitalized patients with 
COVID-19 and type 2 diabetes in several studies [25–27], 
but it is difficult to know if Metformin is a witness of less 
severe diabetes or if it has a specific effect on COVID-19 
in these studies. Thus, the potential protective effects of 

these molecules are only hypotheses that should be inter-
preted with caution.

Our study has limitations. The main limitation is that 
we did not extend the survey to all families of patients 
with PWS in France because we were aiming for a medi-
cal investigation in patients followed in the reference 
center. Thus, the survey concerned over 600 families out 
of about 1000 families with PWS in France. However, 
patients followed in the reference center are usually the 
most severe [28], and we are not aware of severe COVID-
19 in other French patients with PWS. The second limi-
tation is that not all of the COVID-19 cases in children 
were confirmed, since children testing were not usually 
performed in France during this period.

Conclusion
Despite many risk factors for severe COVID-19, such as 
obesity and diabetes, French adults with PWS only had 
mild or moderate COVID-19. The main explanation is 
their young age (34 years) and possibly other protective 
mechanisms that have yet to be elucidated. Thus, PWS 
itself cannot be considered as a risk factor for severe 
COVID-19.

Methods
Study rational and design
Between November 2020 and January 2021, 647 fami-
lies of children and adults with genetically confirmed 
PWS and followed in the 3 sites of the French reference 
center (Paris Pitié Salpêtrière and Necker, Hendaye, and 
Toulouse hospitals) were contacted by telephone and/or 
e-mails. The PWS diagnosis was genetically confirmed 
before the survey using routine genetic laboratory meth-
ods. First, we performed DNA-based methylation test-
ing to detect the absence of the paternally contributed 
PWS region on chromosome 15q11-q13 at locus SNRPN 
(Small Nuclear Ribonucleoprotein Polypeptide N). Sec-
ondly, molecular mechanism was clarified using a stand-
ard fluorescence in situ hybridization (FISH) to detect a 
deletion. If no deletion was found, analysis of parental 
and proband DNA with microsatellites was performed to 
confirm maternal UPD.

A confirmed COVID-19 was defined as a positive 
Reverse Transcriptase Polymerase Chain Reaction (RT-
PCR) from a nasopharyngeal swab or the presence of 
blood antibodies against SARS-CoV-2 after infection. A 
suspected COVID-19 was defined as reporting symp-
toms of COVID-19 and close contact  with a confirmed 
COVID-19 case in the 14  days prior to onset of symp-
toms [8].

When a case of COVID-19 was reported, a detailed 
medical questionnaire was filled by a clinician from the 
center of reference and medical records were consulted. 
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All participants of this study (patients and caregivers) 
were informed and gave their oral consent for participa-
tion in this study and publication of the results.

Statistical analysis
Data are expressed as means ± SD or numbers (%). We 
used descriptive statistics to report the demographic 
information and medical data of the patients with 
COVID-19.
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