


Case Report 

Wiskott–Aldrich Syndrome Revealed by Neonatal Rectal Bleeding: A Case Report and Literature Review

Abstract
Abstract
Introduction :
Wiskott–Aldrich syndrome (WAS) is a rare X-linked recessive combined immunodeficiency, classically characterized by the triad of eczema, recurrent infections, and thrombocytopenia with small platelets. However, atypical neonatal forms may present with isolated hemorrhagic symptoms.
Case Presentation:
We report a six-week-old infant admitted for isolated rectal bleeding. Clinical examination revealed purpuric lesions, and laboratory investigations showed profound thrombocytopenia at 5,000/mm³ with small platelets, megakaryocytic hypoplasia, and combined immunodeficiency characterized by hypogammaglobulinemia (low IgG and IgM) and T-cell lymphopenia predominantly affecting CD8+ cells. Genetic testing confirmed a pathogenic WAS mutation, and HLA typing is underway among siblings with a view to hematopoietic stem-cell transplantation.
Conclusion:
This case highlights that severe thrombocytopenia with small platelets in a neonate should prompt consideration of WAS, even in the absence of eczema or recurrent infections. Early recognition and genetic confirmation are crucial to guide appropriate management, with hematopoietic stem-cell transplantation remaining the curative option and gene therapy emerging as a promising alternative.
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Introduction
Wiskott–Aldrich syndrome (WAS) is a rare and severe primary immunodeficiency first described in 1937 by Alfred Wiskott through the observation of three brothers presenting with a triad of purpura, recurrent infections, and eczema. A few years later, in 1954, Robert Aldrich clarified the X-linked recessive mode of inheritance, thereby confirming the hereditary nature of the disease. At the molecular level, the condition results from mutations in the WAS gene, located on chromosome Xp11.23**(_more precisely Xp11.22–Xp11.23_)**, encoding the WASp protein. This protein plays a pivotal role in actin cytoskeleton regulation and formation of the immunological synapse, which explains the combined abnormalities of hematopoiesis and immune responses observed in affected patients [1–4].
Clinically, WAS is characterized by the classic triad of microthrombocytopenia, eczema, and increased susceptibility to bacterial and viral infections [1,5]. The phenotypic spectrum is, however, particularly broad. Some severe forms are associated with autoimmunity and a predisposition to hematologic malignancies, whereas attenuated forms may be limited to isolated thrombocytopenia, referred to as “X-linked thrombocytopenia” [2]. This clinical variability can complicate diagnosis, especially in atypical inaugural presentations.
Early hemorrhagic manifestations, notably neonatal rectal bleeding, represent a rare but evocative mode of onset [6]. Such inaugural forms may delay diagnosis if WAS is not considered in the setting of isolated thrombocytopenia, underscoring the importance of clinical vigilance.
The objective of this work is to report the case of a six-week-old infant whose WAS was revealed by neonatal rectal bleeding and to discuss, in light of current literature, the pathophysiological, clinical, diagnostic, and therapeutic aspects of this condition.
In addition, we underscore two clinically relevant points emphasized in recent literature: the high burden of autoimmunity (≈40%) and the increased risk of non-Hodgkin lymphoma in WAS, which further justify early recognition and referral [7,14,15].
Case Presentation
Laboratory tests revealed profound thrombocytopenia at 5,000/mm³, while the other hematopoietic lineages were preserved. Coagulation studies were normal, ruling out constitutional or acquired coagulopathy. Peripheral blood smear demonstrated small platelets, a highly evocative feature of a platelet production disorder such as that seen in WAS [1,6]. Bone marrow examination supported this orientation by showing megakaryocytic hypoplasia. Viral serologies (HBV, HCV, HIV, EBV, CMV, Parvovirus B19) were negative, ruling out an acquired infectious cause of thrombocytopenia [9].
Immunologic evaluation revealed hypogammaglobulinemia with reduced IgG and IgM, indicating impaired humoral immunity [4]. Lymphocyte subset analysis showed T-cell lymphopenia predominantly affecting CD8+ cells, with a more moderate decrease in CD4+ cells. This profile is consistent with a combined immunodeficiency and explains the patient’s increased susceptibility to infections [1,3].
During hospitalization, the infant experienced multiple recurrent infections, notably lower respiratory tract infections and unexplained febrile episodes, despite early antibiotic prophylaxis. These events confirmed the clinical expression of the disease-associated immunodeficiency [7].
Imaging, including transfontanellar and abdominorenal ultrasound, revealed no abnormalities.
Therapeutically, the child received repeated platelet transfusions to control bleeding, an intravenous immunoglobulin infusion to compensate for humoral deficiency [10], and antibiotic prophylaxis to prevent opportunistic infections. Exome sequencing identified a hemizygous pathogenic variant in the WAS gene: NM_000377.2:c.450del (p.Arg151Glyfs*110), located in exon 4 (Table 2). This frameshift mutation leads to premature termination and loss of WASp function. The variant was absent from population databases and was classified as pathogenic according to ACMG criteria. Targeted Sanger sequencing of the mother was recommended to determine whether the mutation was inherited or de novo. HLA typing of the parents and siblings is in progress with a view to hematopoietic stem-cell transplantation, which remains the only curative treatment for this condition [8,10,13].”

Discussion
Definition and Nosological Framework
Wiskott–Aldrich syndrome is a rare primary combined immunodeficiency transmitted as an X-linked recessive trait. It is characterized by a variable combination of hematologic, cutaneous, and infectious abnormalities [1]. This clinical heterogeneity has led to an expanded nosological spectrum, now grouped under the term “WAS-related disorders.” This spectrum includes classic WAS, X-linked thrombocytopenia (XLT)—an attenuated form essentially characterized by isolated microthrombocytopenia—and, more rarely, X-linked neutropenia (XLN), dominated by granulocytic involvement [2].
Pathophysiology
The WAS gene, located on chromosome Xp11.23**(_more precisely Xp11.22–Xp11.23_)**, encodes WASp, a major regulator of actin cytoskeleton dynamics [3]. WASp is indispensable for immunological synapse formation, cell migration, and intracellular signaling. When mutated, the absence or loss of WASp function disrupts multiple immune compartments: impaired activation and proliferation of T lymphocytes, defective T-follicular helper activity for B cells, and functional abnormalities of NK cells and dendritic cells. These alterations account for the increased susceptibility to infections, autoimmune phenomena, and hematologic malignancies observed in patients [4]. Genotype–phenotype correlations and their impact on severity and survival have been further detailed in recent large cohorts [15].
Epidemiology and Prevalence
WAS remains an uncommon condition with a prevalence estimated between 1/50,000 and 1/250,000 live male births [5]. Estimates vary across studies and registries, reflecting differences in diagnostic criteria and ascertainment; recent series and reviews highlight these discrepancies [16]. Diagnosis is most often made in early childhood, prompted by the onset of mucosal or gastrointestinal hemorrhages, sometimes inaugural [6]. In recent cohorts, spontaneous mortality is dominated by hemorrhagic and infectious complications, which justifies the need for early diagnosis and management [13].
Clinical Manifestations
The clinical spectrum of WAS is highly heterogeneous. Hemorrhagic manifestations are almost constant and often appear from the neonatal period. They include cutaneous purpura, rectal bleeding, epistaxis, and, in the most severe forms, intracranial hemorrhage [6]. Eczema is observed in approximately 70–80% of patients, generally after the first months of life, and is often an initial reason for dermatologic consultation. Recurrent bacterial and viral infections result from the combined immunodeficiency and constitute a major source of morbidity [7]. In the longer term, nearly 40% of patients develop autoimmune complications, including autoimmune hemolytic anemia, immune thrombocytopenia, or vasculitis. Finally, the risk of non-Hodgkin lymphoma is markedly increased [7,14]. These long-term risks, including autoimmunity (~40%) and lymphoma, have been corroborated by contemporary outcome studies [18].
Diagnostic investigations
Diagnosis relies on a combination of clinical, laboratory, and genetic arguments. Hematologically, the presence of profound thrombocytopenia associated with small platelets on peripheral smear is highly suggestive [6]. Typical immunologic abnormalities include reduced IgM, variable perturbations of other isotypes, and T-cell lymphopenia of varying degree [4]; classically, IgM are low, IgA and IgE are normal-to-elevated, and IgG are variable. Definitive confirmation rests on identification of a pathogenic WAS mutation [8]. The clinical score developed by Zhu et al. [8] (table 1) further classifies patients according to disease severity and guides therapeutic strategy. According to this clinical score, our patient has a severe form (score ≥3), characterized by profound thrombocytopenia, early hemorrhagic manifestations, and immunologic abnormalities. This profile fully justifies an indication for hematopoietic stem-cell transplantation.
Differential Diagnosis
In neonates and infants, several diagnoses should be considered when faced with isolated thrombocytopenia. Fetal/neonatal alloimmune thrombocytopenia, caused by maternal antibodies against fetal platelet antigens, is a common cause of severe neonatal thrombocytopenia. Immune thrombocytopenic purpura, although rare at this age, remains possible. Congenital infections—particularly cytomegalovirus or parvovirus B19—may also present with isolated cytopenia. Finally, constitutional disorders of megakaryopoiesis, such as TAR syndrome or Jacobsen syndrome, should be considered. In this context, the presence of small platelets is a distinctive element in favor of WAS, rarely found in other etiologies [9].
Therapeutic Management
Initial management is symptomatic and aims to prevent hemorrhagic and infectious complications. It relies on platelet transfusions, intravenous immunoglobulins, and antibiotic prophylaxis [10]. Splenectomy, used in the past, is no longer recommended because of the major infectious risk. Hematopoietic stem-cell transplantation is the curative standard of care, with outcomes having improved considerably over the past two decades [10,13]; current practical guidance on timing, donor choice, and conditioning is reviewed in “How I treat Wiskott–Aldrich syndrome” [17]. Recent studies show that survival after HSCT now exceeds 80–90% in specialized centers, particularly when performed early and with HLA-matched donors [11–13,15–17]. In parallel, autologous lentiviral gene therapy has shown promising long-term results, with durable immune reconstitution and a significant reduction in complications, although normalization of platelet counts remains variable [11,12,15,17]. 
[bookmark: _GoBack]Ethical considerations, the need for lifelong follow-up, and recognition of long-term complications—such as persistent autoimmunity, recurrent or chronic infections, secondary malignancies (notably non-Hodgkin lymphoma), and incomplete platelet recovery—are essential aspects of care [11,12,18]. Novel variant reports continue to refine patient selection and expectations for advanced therapies [16].
Application to the Present Case
In our observation, WAS was revealed by isolated rectal bleeding—an atypical inaugural presentation. The combination of profound thrombocytopenia, small platelets on smear, and immunologic abnormalities rapidly oriented the diagnosis, which was confirmed genetically [8]. The identified variant NM_000377.2:c.450del (p.Arg151Glyfs*110) is a pathogenic frameshift mutation leading to WASp loss of function, fully consistent with the clinical presentation. The child is currently receiving symptomatic treatment including platelet transfusions, immunoglobulins, and antibiotic prophylaxis while awaiting hematopoietic stem-cell transplantation [10]. Ongoing HLA typing of the parents and siblings is an essential step in this pathway, in line with current international recommendations [13]; outcome data from recent cohorts further support early definitive therapy to optimize survival and reduce long-term complications [15,18].
Conclusion
Wiskott–Aldrich syndrome remains a rare but formidable primary immunodeficiency, with prognosis closely tied to the timeliness of diagnosis and management [1,4]. While the classic triad of microthrombocytopenia, eczema, and recurrent infections is well known [1], atypical inaugural forms—such as neonatal rectal bleeding, as in our case—remind us that clinical presentation can be misleading.
The finding of severe thrombocytopenia with small platelets should alert clinicians and prompt consideration of WAS as a priority [6]. Immunologic assessment and genetic confirmation are essential to establish the diagnosis, stratify prognosis, and plan management [8].
Therapeutically, hematopoietic stem-cell transplantation remains the curative standard, with particularly favorable outcomes when performed early [10,13,15–17]. Recent advances in gene therapy also offer promising perspectives, especially for patients lacking suitable donors [11,12,15,17], and underscore the importance of structured long-term follow-up given the spectrum of late complications [18].
Ultimately, this case underlines the importance of heightened vigilance in any unexplained neonatal thrombocytopenia. Raising clinician awareness of this rare but serious condition and broadening access to molecular diagnosis are key elements to improving the vital and functional prognosis of patients with WAS [14,16].
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table 1 : Wiskott–Aldrich Syndrome Clinical Score (Zhu et al., 2009)
	Score
	Clinical manifestations
	Interpretation

	0–1
	Isolated thrombocytopenia with small platelets, absent or mild eczema, no significant infections
	X-linked thrombocytopenia (XLT) / attenuated form

	2
	Thrombocytopenia with recurrent mucosal bleeding, moderate eczema, few or no infections
	Intermediate phenotype

	3–4
	Thrombocytopenia with severe eczema, recurrent and/or severe infections, 
± autoimmune complications
	Classic Wiskott–Aldrich syndrome (severe form)

	5
	Classic triad with additional severe complications: autoimmunity and/or malignancy (e.g., lymphoma)
	Very severe WAS
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Résultat:
Présence a l'etat hémizygote du variant NM_000377.2(WAS):c.450del p.(Arg151Glyfs®110) au

niveau de l'exon 4 du géne WAS. (Pour deétails voire tableau ci-dessous et commentaire)
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