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Clinical Case Reports
Wiskott–Aldrich syndrome with possible
congenital Cytomegalovirus infection:
A diagnostic dilemma
BEHNAM SOBOUTI, AHMAD BAHRAMI, FARZANEH
RAHMANI, SAEED TALEBI, VIDA SHERAFATI,
MARYAM VAFAPOUR, NIMA REZAEI

ABSTRACT
Wiskott–Aldrich syndrome (WAS) is an X-linked recessive
disorder, characterized by thrombocytopenia, eczema and
recurrent infections. We report a 4-month-old boy who
presented with respiratory distress, petechiae, organomegaly
and eczema. He was admitted to the paediatric intensive care
unit because of severe respiratory distress due to
Cytomegalovirus (CMV) infection. As peripheral blood smear
showed microthrombocytopenia, Sanger gene sequencing
was performed, which confirmed the diagnosis of WAS. This
rare combination of possible congenital CMV infection in the
background of WAS, misled the initial diagnosis.
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INTRODUCTION
Wiskott–Aldrich syndrome (WAS) occurs as a result of
mutations in the WAS gene that affect the expression and/or
activity of its protein product (WASp).1 WAS is exclusively
expressed in haematopoietic cells and is closely associated with
the actin cytoskeleton in its active form. Through its effect on
the oligomerization of actin monomers, the WASp regulates
migration, assembly and adhesion of both myeloid and lymphoid
cells, as well as intracellular signalling, phagocytosis and
proliferation of these cells.2 The ubiquitous expression of
WASp in haematopoietic lineages is the reason underlying the
heterogeneous phenotype with microthrombocytopenia,
eczema, increased susceptibility to opportunistic infections,
malignancies and autoimmunity.3,4 The immunological phenotype consists of poor antibody response to polysaccharide
antigens, reduced apoptosis of T cells in response to stimulation,
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prolonged antibody production, reduced number of regulatory
B cells and T cells, dominance of Th2 response over Th1, low
proportion of CD8+ T cells, reduced natural killer cell cytolytic
activity and a characteristic immunoglobulin profile with low
IgM, elevated to normal IgA, elevated IgE and normal to low IgG
levels. 5
THE CASE
A 4-month-old boy, born of a consanguineous marriage,
presented to us with respiratory distress, petechiae and eczema.
On examination, the boy was cyanotic, had tachypnoea and
subcostal and suprasternal retraction. He was febrile and his
oxygen saturation on room air was 80%. He also had several
pinpoint areas of haemorrhage on his back, upper chest and
buttock, along with skin desquamation and redness with atopic
distribution. He had a past history of thrombocytopenia,
conjugated hyperbilirubinaemia and hepatomegaly since day 7
of his birth. This had not been properly followed up. He was
immediately admitted to the paediatric intensive care unit (PICU).
His investigations revealed diffuse mixed alveolar–interstitial
infiltrations on chest computed tomography scan, compatible
with viral pneumonia, along with hepatosplenomegaly. He was
started on oxygen supplement and antibiotics.
His laboratory investigations showed a haemoglobin of
11.3 g/dl, total leucocyte count 11×103/µl (polymorphonuclear
52% and lymphocyte 48%), platelet count 18×103/µl, erythrocyte sedimentation rate 45 mm/1st hour, C-reactive protein
12.7 mg/L, aspartate aminotransferase 105 i.u./L, alanine transaminase 150 i.u./L, immunoglobulin (Ig) IgG 10.8 g/L, IgA
0.8 g/L, IgM 157 g/L and IgE 139 g/L. Peripheral blood smear
revealed microthrombocytopenia and hypochromic and target
red blood cells without microangiopathy. Congenital infections
(i.e. TORCH) including Cytomegalovirus (CMV) infection,
were suspected due to a constellation of thrombocytopenia,
petechiae, hepatosplenomegaly with elevated liver enzymes,
along with jaundice as early as day 7 after birth, and poor weight
gain. A complete TORCH panel was done including a
quantitative CMV DNA polymerase chain reaction (PCR) on the
child’s saliva, which was positive. He was started on ganciclovir
with a diagnosis of possible congenital CMV infection. We also
requested Sanger sequencing for the WAS gene as part of our
immunological consult considering the presence of the triad of
WAS with microthrombocytopenia, eczema and severe
unexplained infections. The results showed a hemizygous
single-nucleotide variant in the WAS gene (c.91G>A, E31K,
ChrX:48542333G>A), giving rise to a missense mutation that is
likely pathogenic. Sanger sequencing of WAS in the mother and
healthy girl sibling of the patient was unremarkable, in line with
a de novo mutation in the patient. Meanwhile, low cytosolic
WASp expression was proved through flowcytometry analysis
of peripheral blood mononuclear cells, confirming the diagnosis
of WAS in the child.
By the 2nd week of treatment with ganciclovir, the viral
load of CMV reduced from the initial 169 938 copies/µl to 1972
copies/µl, and ultrasound showed no organomegaly. Ganciclovir
was continued for another 2 weeks. Unfortunately, neuroimaging
of the infant revealed multiple foci of calcification in the
periventricular white matter in T1 MRI. The auditory brainstem
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response test was abnormal, whereas fundoscopic examination
revealed no retinitis or scars. The boy was a candidate for early
haematopoietic cell transplantation. We also advised the parents
about the necessity of PCR direct mutation testing for the
mother, and its importance for their future children, but they
were reluctant to undergo this test. Informed written consent
was received from the family to publish relevant clinical
information.
DISCUSSION
Our patient showed characteristic clinical features of WAS with
petechiae due to microthrombocytopenia, eczema and severe
pneumonia, possibly due to CMV infection, which is an unusual
cause of viral pneumonia in infants. The diagnosis of possible
congenital CMV infection was made based on the presence of
typical laboratory and clinical findings under 3 weeks of age and
virologically proven CMV after 3 weeks.6 Thrombocytopenia
and rash overlapped with the classic triad of WAS in the patient,
leading to a protracted course of diagnosis. Our patient had
hemizygous single-nucleotide variant in the WAS gene (c.91G>A,
E31K, ChrX:48542333G>A), giving rise to a missense mutation
that is likely pathogenic and has been previously reported in 13
patients with WAS.7–13
CMV is a worldwide prevalent herpesvirus, transmitted
through close person-to-person contact via saliva, genital
secretions, urine or breast milk. Seroprevalence of CMV IgG has
been estimated to be 92% among Iranian adult blood donors,14
slightly higher than estimates within the USA.15 Congenital
CMV infection occurs as a result of transplacental transmission
of a reactivated latent infection or a primary CMV infection. The
likelihood of transmission is higher and prognosis is poor
following a primary infection in the mother, as up to 40% of
women with seroconversion during pregnancy transmit the
infection to their foetus.16 There are heterogeneous reports on
the seroprevalence of CMV IgM in pregnant Iranian women,
estimated between 2.5% and 12.2% of all normal deliveries.17–19
Unfortunately, the prevalence of primary maternal CMV
infection is estimated to be higher in women in developing
countries, compared to most western countries.15
Between 11% and 12.7% of neonates with congenital CMV
eventually become symptomatic.16 Conjugated hyperbilirubinaemia starting within the first 24 hours of birth and direct
bilirubin levels above 2 mg/dl is the most common initial finding
(~80%) and a diagnostic alert for all TORCH infections.6
Petechiae, elevated liver enzymes and thrombocytopenia are
next in prevalence, reiterating the importance of the diagnostic
dilemma between WAS and congenital CMV infection. 15
Postnatal CMV infection was another possibility in our patient,
considering that CMV virology in saliva and serology were not
performed under 3 weeks of age.6 The profound cellular
immunodeficiency in WAS results in increased vulnerability of
these patients to severe viral infections, including CMV. However,
due to the small number of studies investigating limited number
of patients, the exact prevalence of CMV seropositivity in WAS
is not known.20–24 Postnatal acquisition of CMV has little clinical
importance and is rarely associated with serious long-term
complications in term, non-immunocompromised infants.
Nonetheless, in low birth-weight, premature or immunocompromised infants, acquired CMV presents with sepsis-like
symptoms, pneumonia, thrombocytopenia and poor outcomes,
similar to the congenital form.25 Therefore, the discrimination
between congenital and acquired CMV infection in this patient

25

cannot be solely made based on the clinical presentation or
timing of symptoms.
The WAS: C.91G>A mutation identified in this patient is a
single-nucleotide variant resulting in a missense codon on exon
1 of the transcript. The change in glutamic acid to lysine (E31K)
happens in the critical Ena-VASP homology domain (EVH1) of
the protein, resulting in disruption of the secondary protein
structure and folding.26 The EVH1, also known as WH1, serves
as a binding site for the WASP-interacting protein, which in turn
stabilizes the intracellular WAS in its inactive form and protects
it from calpain and proteasomal degradation.2 The ensuing
increase in intracellular WASp degradation results in reduced
to absent cytosolic WASp expression in patients carrying the
c.91G>A single-nucleotide variant (rs1557006239),11,12 typically
below 5% of the control sample.4
There are two other reports in the literature of congenital or
postnatal CMV infection, initially misleading the diagnosis of
WAS.27,28 The fatal outcome of recurrent CMV infections,
namely CMV pneumonitis, in patients with WAS, as well as
shared haematological and systemic manifestations of
congenital CMV and WAS, mandates a careful diagnostic
work-up for timely identification of either condition.
ACKNOWLEDGEMENT
We would like to thank Ali Asghar Clinical Research Development
Center for assistance.

Conflicts of interest. None declared
REFERENCES
1 Aldrich RA, Steinberg AG, Campbell DC. Pedigree demonstrating a sex-linked
recessive condition characterized by draining ears, eczematoid dermatitis and
bloody diarrhea. Pediatrics 1954;13:133–9.
2 Rivers E, Thrasher AJ. Wiskott–Aldrich syndrome protein: Emerging mechanisms
in immunity. Eur J Immunol 2017;47:1857–66.
3 Catucci M, Castiello MC, Pala F, Bosticardo M, Villa A. Autoimmunity in Wiskott–
Aldrich syndrome: An unsolved enigma. Front Immunol 2012;3:209.
4 Castiello MC, Pala F, Sereni L, Draghici E, Inverso D, Sauer AV, et al. In vivo
chronic stimulation unveils autoreactive potential of Wiskott–Aldrich syndrome
protein-deficient B cells. Front Immunol 2017;8:490.
5 Recher M, Burns SO, de la Fuente MA, Volpi S, Dahlberg C, Walter JE, et al. B cellintrinsic deficiency of the Wiskott–Aldrich syndrome protein (WASp) causes
severe abnormalities of the peripheral B-cell compartment in mice. Blood
2012;119:2819–28.
6 Luck SE, Wieringa JW, Blázquez-Gamero D, Henneke P, Schuster K, Butler K, et
al. Congenital cytomegalovirus: A European expert consensus statement on
diagnosis and management. Pediatr Infect Dis J 2017;36:1205–13.
7 Castiello MC, Scaramuzza S, Pala F, Ferrua F, Uva P, Brigida I, et al. B-cell
reconstitution after lentiviral vector-mediated gene therapy in patients with
Wiskott–Aldrich syndrome. J Allergy Clin Immunol 2015;136:692–702.
8 Lee WI, Chen CC, Jaing TH, Ou LS, Hsueh C, Huang JL. A nationwide study of
severe and protracted diarrhoea in patients with primary immunodeficiency
diseases. Sci Rep 2017;7:3669.
9 Suri D, Singh S, Rawat A, Gupta A, Kamae C, Honma K, et al. Clinical profile and
genetic basis of Wiskott–Aldrich syndrome at Chandigarh, North India. Asian
Pac J Allergy Immunol 2012;30:71–8.
10 Gulácsy V, Freiberger T, Shcherbina A, Pac M, Chernyshova L, Avcin T, et al.
Genetic characteristics of eighty-seven patients with the Wiskott–Aldrich
syndrome. Mol Immunol 2011;48:788–92.
11 Jin Y, Mazza C, Christie JR, Giliani S, Fiorini M, Mella P, et al. Mutations of the
Wiskott–Aldrich syndrome protein (WASP): Hotspots, effect on transcription,
and translation and phenotype/genotype correlation. Blood 2004;104:4010–19.
12 Qasim W, Gilmour KC, Heath S, Ashton E, Cranston T, Thomas A, et al. Protein
assays for diagnosis of Wiskott–Aldrich syndrome and X-linked
thrombocytopenia. Br J Haematol 2001;113:861–5.
13 Schindelhauer D, Weiss M, Hellebrand H, Golla A, Hergersberg M, Seger R, et al.
Wiskott–Aldrich syndrome: No strict genotype–phenotype correlations but
clustering of missense mutations in the amino-terminal part of the WASP gene
product. Hum Genet 1996;98:68–76.
14 Shaiegan M, Rasouli M, Zadsar M, Zolfaghari S. Meta-analysis of cytomegalovirus
seroprevalence in volunteer blood donors and healthy subjects in Iran from 1992
to 2013. Iran J Basic Med Sci 2015;18:627–34.

26

THE NATIONAL MEDICAL JOURNAL OF INDIA

15 Swanson EC, Schleiss MR. Congenital cytomegalovirus infection: New prospects
for prevention and therapy. Pediatr Clin North Am 2013;60:335–49.
16 Cannon MJ, Schmid DS, Hyde TB. Review of cytomegalovirus seroprevalence and
demographic characteristics associated with infection. Rev Med Virol 2010;20:
202–13.
17 Erfanianahmadpoor M, Nasiri R, Vakili R, Hassannia T. Seroprevalence,
transmission, and associated factors of specific antibodies against cytomegalovirus
among pregnant women and their infants in a regional study. Saudi Med J
2014;35:360–4.
18 Rasti S, Ghasemi FS, Abdoli A, Piroozmand A, Mousavi SG, Fakhrie-Kashan Z.
ToRCH ‘co-infections’ are associated with increased risk of abortion in pregnant
women. Congenit Anom (Kyoto) 2016;56:73–8.
19 Tabatabaee M, Tayyebi D. Seroepidemiologic study of human cytomegalovirus in
pregnant women in Valiasr Hospital of Kazeroon, Fars, Iran. J Matern Fetal
Neonatal Med 2009;22:517–21.
20 Lee WI, Huang JL, Jaing TH, Wu KH, Chien YH, Chang KW. Clinical aspects and
genetic analysis of Taiwanese patients with Wiskott–Aldrich syndrome protein
mutation: The first identification of X-linked thrombocytopenia in the Chinese
with novel mutations. J Clin Immunol 2010;30:593–601.
21 Kawasaki Y, Toyoda H, Otsuki S, Iwasa T, Iwamoto S, Azuma E, et al. A novel
Wiskott–Aldrich syndrome protein mutation in an infant with thrombotic
thrombocytopenic purpura. Eur J Haematol 2013;90:164–8.

VOL. 34, NO. 1, 2021

22 Kaushik S, Singh R, Gupta A, Singh S, Suri D, Sarpal N, et al. Unilateral
recalcitrant glaucoma associated with cytomegalovirus in an immunocompromised
child with Wiskott–Aldrich syndrome. J AAPOS 2013;17:646–7.
23 Almagor Y, Revel-Vilk S, Averbuch D, Mechoulam H, Engelhard D, Resnick IB,
et al. Congenital cytomegalovirus infection and Wiskott–Aldrich syndrome
successfully treated with unrelated cord blood transplantation. Pediatr Blood
Cancer 2011;57:681–3.
24 Huang KY, Lai MW, Lee WI, Huang YC. Fatal cytomegalovirus gastrointestinal
disease in an infant with Wiskott–Aldrich syndrome. J Formos Med Assoc
2008;107:64–7.
25 Hamprecht K, Goelz R. Postnatal cytomegalovirus infection through human milk
in preterm infants: Transmission, clinical presentation, and prevention. Clin
Perinatol 2017;44:121–30.
26 Rajmohan R, Raodah A, Wong MH, Thanabalu T. Characterization of Wiskott–
Aldrich syndrome (WAS) mutants using Saccharomyces cerevisiae. FEMS Yeast
Res 2009;9:1226–35.
27 Poddighe D, Virginia E, Nedbal M, Soresina A, Bruni P. Postnatal cytomegalovirus
infection in an infant with congenital thrombocytopenia: How it can support or
mislead the diagnosis of Wiskott–Aldrich syndrome. Infez Med 2016;24:237–40.
28 ClinVar. NM_000377.2(WAS):c.91G>A (p.Glu31Lys); 2018. Available at
www.ncbi.nlm.nih.gov/clinvar/variation/528222/#summary-evidence (accessed
on 28 Jan 2019; updated on 17 May 2019).

5-year subscription rates
5-year subscription rates for The National Medical Journal of India are now available. By subscribing for
a duration of 5 years you save almost 14% on the annual rate and also insulate yourself from any upward
revision of future subscription rates. The 5-year subscription rate is:
INDIAN SUBSCRIBERS:

`3600 for institutions
`1800 for individuals

OVERSEAS SUBSCRIBERS:

US$ 450 for institutions
US$ 225 for individuals

Send your subscription orders by cheque/demand draft payable to The National Medical Journal of India.
If you wish to receive the Journal by registered post, please add `90 per annum to the total payment
and make the request at the time of subscribing.
Please send your payments to:
The Subscription Department
The National Medical Journal of India
All India Institute of Medical Sciences
Ansari Nagar
New Delhi 110029

