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Introduction: 
Wiskott Aldrich syndrome (WAS) is a rare X-linked disorder characterized by micro-
thrombocytopenia, eczema, immune deficiency and increased risk of autoimmunity and 
malignancies resulting from mutations in the WAS gene. Clinical and immunological 
characteristics of classical WAS and X-linked thrombocytopenia (XLT) are well defined. However, 
apart from case reports describing symptomatic carriers with extreme X-chromosome lyonization, 
little is known about clinical issues affecting female WAS gene carriers. Important questions 
remain about the health and well-being of carriers, as well as their suitability as hematopoietic 
stem cell transplant (HSCT) donors.  
 
Methods:  
This international study aimed to assess the medical and psychosocial burden experienced by 
WAS carriers by means of a self-reported survey designed in collaboration with investigators from 
the Primary Immune Deficiency Treatment Consortium (PIDTC) and from Israel. It was supported 
by the WAS and Immune Deficiency Foundations. The study consisted of an IRB approved online 
survey with 68 individual questions addressing demographics, general health, organ function and 
psychosocial functioning. 
 
Results: 
The online survey was completed by 193 carriers with a median age of 39 years (range, 20-74), 
predominantly White (73%), educated through high school or beyond (95%) and actively working 
(67%). Subjects were mothers (83%), sisters (17%), daughters (15%), maternal aunts (7%) or 
maternal grandmothers (4%) of an affected WAS family member. Approximately 30% of 
respondents reported >1 affected WAS family members. The majority of the families had severe 
WAS (69%). Mild WAS/XLT was reported by 18%, whereas 7% of subjects reported having family 
members with both severe and mild WAS. Genetic testing confirming carrier status was done in 
the majority (78%).   
 
While the majority of the carriers (81%) were reported to be in good health, several medical and 
psychosocial problems were identified.  Thrombocytopenia (platelet count < 
150,000/microliter) was present in 24 (12%) respondents with two-thirds diagnosed between 21-
30 years of age. Thrombocytopenia was chronic in 5 (21%) of those respondents. The lowest 
platelet count in the past 5 years reported to be < 50,000/microliter in 4 (17%) and 50,000 – 
100,000/microliter in 7 (29%). Among the 193 carriers, easy bruising was reported in 42% and 
heavy menstrual bleeding in 30%.  Five carriers received intervention for thrombocytopenia (IVIG 
1, steroids 3, platelet transfusion 1). Eczema was reported by 22% of carriers. Rarer skin 
manifestations included recurrent hives (7%), warts (7%), molluscum (3%) and skin 
abscesses/boils (3%). Allergies were noted by 49% of carriers – food allergy 10%, medications 
18%, environmental 34% and asthma 17%. Frequent infections were reported by 33%, most 
commonly sinus (24%), ear (13%), and skin infections (6%), but also pneumonia (3%). Viral 
infections such as recurrent shingles (3%), fever blisters (4%), and recurrent EBV (2%) were also 



noted.  The majority of carriers reporting recurrent infections noted that the frequency and/or 
severity of infections was either staying the same (33%) or getting worse (23%), with 26% needing 
hospitalization (8% of the overall cohort). Five subjects (3%) reported decreased 
immunoglobulins, 9% poor response to a vaccine and 4 (2%) receive IVIG supplementation. 
Autoimmune diseases were reported by 25% of respondents. The most common disorders were 
autoimmune thyroiditis/Hashimoto’s thyroiditis (8%), rheumatoid arthritis (7%), immune 
thrombocytopenia (ITP) (6%), and psoriasis (4%). Malignancies were reported by 10% of carriers 
with a median age at diagnosis of 41 years (range 22-56); all were solid organ cancers, with 
breast and skin cancer being the most common. Other symptoms reported included 
gastrointestinal (37%), pulmonary (23%), joint (54%), neurologic (48%), skin (65%), renal (28%), 
and systemic (50%). Gastrointestinal disease was diagnosed in 15%. Endocrine diseases were 
reported by 18%, predominantly hypothyroidism. Nine carrier sisters (5%) were fully matched 
HSCT donors for their affected brothers.  
 
The majority of mothers (91%) felt guilt about having passed the defective WAS gene to their 
affected sons, with nearly two-thirds feeling moderate to severe guilt. Similarly, the majority of 
mothers (88%), where applicable, felt guilt about having passed the defective WAS gene to their 
carrier daughters. Analysis of anxiety, well-being and mood questions is ongoing.  
 
 
Conclusion:  
A high proportion of WAS carriers reported significant clinical symptoms, including 
thrombocytopenia, eczema, infection risks, autoimmunity and cancer. These, along with the 
psychological stressors reported, can affect their quality of life. Comprehensive studies of carriers 
should be prioritized to understand the frequency of these health issues and assist carriers by 
defining appropriate preventive approaches, health screening and support.  
 
 
 
 
 
 
 


