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Abstract
CD59 deficiency is a rare autosomal recessive disorder causing complement-mediated hemolysis, strokes,
and neuropathy. Early recognition is critical to avoid irreversible complications. We report a two-year-old
girl, born to consanguineous parents, who presented with recurrent hypotonia, motor regression, ischemic
stroke, and Coombs-negative hemolytic anemia. Whole exome sequencing confirmed a homozygous CD59
mutation (c.323C>A; p.Ser108). She was treated with immune-moderating therapy and anticoagulants with
a rehabilitation program. Despite therapy, she developed persistent neurological deficits and failure to
thrive. CD59 deficiency should be considered in infants with unexplained hypotonia, stroke, and hemolytic
anemia. Early diagnosis and complement inhibition may reduce complications.
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Introduction
The human immune system consists of various cells and pathways that work together to defend against
pathogens. It is broadly classified into acquired and innate immunity [1].

Innate immunity serves as the first line of defense, responding rapidly to threats through diverse
mechanisms. These include physical and chemical barriers such as the skin, immune effector cells like
granulocytes and natural killer (NK) cells, antimicrobial peptides that directly target pathogens, and soluble
mediators such as cytokines, including tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6), and
serum proteins like the complement system [2].

The complement system plays a critical role in host defense by activating a series of signaling proteins that
bind to harmful microbes. This binding triggers a cascade of events that culminate in the formation of the
membrane attack complex (MAC), which creates pores in microbial cell membranes, leading to cell lysis and
the elimination of pathogens. To prevent damage to host cells, this process is tightly regulated by key
proteins such as the glycosyl phosphatidylinositol (GPI)-anchored (CD59). CD59 functions as a "suicide
inhibitor," halting the activation cascade and protecting host cells from complement-mediated damage. This
regulation is essential for maintaining immune homeostasis and preventing unintended harm to the body’s
own cells [3,4].

CD59 deficiency is a rare autosomal recessive disorder characterized by recurrent hemolytic anemia,
ischemic strokes, and peripheral neuropathy. Mutations in the CD59 gene impair the function of the CD59
protein, a key regulator of the complement system, leading to uncontrolled complement activation and
subsequent clinical manifestations. Early recognition and treatment are crucial to prevent irreversible
complications [5]. We are discussing a case of CD59 deficiency as the first case encountered in Saudi Arabia
and the challenges encountered.

Case Presentation
A two-year-old girl, born to consanguineous parents with an unremarkable prenatal and perinatal history,
first presented at seven months with generalized hypotonia following a febrile illness. She exhibited motor
regression, losing abilities such as sitting with support and rolling over. Initial evaluations, including sepsis
workup, cerebrospinal fluid analysis, and metabolic screening, were unremarkable. Neurological assessment
noted generalized hypotonia, absent reflexes, and tongue fasciculations, with normal consciousness. Spinal
muscular atrophy was considered, but genetic testing was negative. Despite rehabilitation efforts, she
experienced recurrent episodes of hypotonia, each associated with febrile illnesses, leading to cumulative
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motor deficits.

At 18 months, she presented with acute left-sided weakness and decreased consciousness, without
preceding fever. Neuroimaging confirmed a right middle cerebral artery ischemic stroke; this will be
demonstrated in the brain magnetic resonance (MRI) images (Figure 1). Concurrent Coombs-negative
hemolytic anemia was noted, with hemoglobin dropping to 7 g/dL, necessitating red blood cell transfusion.
Subsequently, she required admission to the pediatric intensive care unit (PICU), where she was intubated
and placed on mechanical ventilation for respiratory support. Anticoagulation therapy was initiated with
low molecular weight heparin to prevent further coagulopathy, and later transitioned to aspirin.

FIGURE 1: A) T2-weighted imaging: it shows a hyperintense signal seen
in the deep white matter following the distribution of the right middle
cerebral artery with brain edema and midline shift. B) DWI (diffusion-
weighted imaging): showing a bright hyperintensity (restricted
diffusion) noted in the right deep white matter area, and C) ADC
(apparent diffusion coefficient) map showed a corresponding low signal
(hypointensity) in the same region, confirming true restricted diffusion.
This confirms acute ischemic infarction involving the right-sided
temporoparietal peritoneal middle cerebral artery.

Given the combination of neurological events and hemolytic anemia, whole exome sequencing was
performed, revealing a homozygous mutation in the CD59 gene (NM_203330.2:c.323C>A; p․Ser108),
confirming the diagnosis of CD59 deficiency. Eculizumab, a complement inhibitor, was initiated as a
disease-modifying therapy.

At the latest assessment, she was alert, with a tracheostomy and nasogastric feeding tube in place. She
exhibited failure to thrive (head circumference below the third percentile) and left-sided hemiparesis.
Generalized weakness was more pronounced on the left, with absent reflexes and bilateral equinovarus
deformity.

Discussion
The complement membrane attack complex (MAC) is a pore-forming protein complex on the cell surface
that leads to osmotic lysis of targeted cells or organisms. This process is utilized by both innate and adaptive
immunity. Regulation of MAC activity is mediated by various complement regulators, including CD46, CD55,
and CD59. Specifically, CD59 controls the final steps of MAC formation by binding between C8 and C9,
thereby preventing pore formation. Dysregulation of this process results in uncontrolled MAC activity,
leading to cell death and unrestrained osmotic lysis [6-8].

CD59 deficiency can lead to diverse clinical presentations depending on the affected body system. For
example, the deficiency may cause chronic hemolytic anemia and is linked to the paroxysmal nocturnal
hemoglobinuria condition characterized by intravascular hemolysis, hemoglobinuria, and vascular
thrombosis [5,9,10].

Conversely, neurological manifestations of CD59 deficiency may cause recurrent hypotonia due to
demyelination, initially presenting as acute inflammatory demyelinating polyradiculoneuropathy (AIDP)
and potentially progressing to chronic inflammatory demyelinating polyneuropathy (CIDP). Additionally,
patients are at risk for acute cerebrovascular events, such as stroke [5,11].
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The patient initially presented in infancy with hypotonia and was evaluated for spinal muscular atrophy, the
most recognized cause. Genetic testing revealed a heterozygous duplication with three copies of the SMN1
gene for exons 7 and 8. Although this novel mutation initially raised concerns, further segregation analysis
showed that the mother also carried the gene but was healthy, indicating that it is a variant of uncertain
significance. Given the broad differential for hypotonia, including neuromuscular, metabolic, mitochondrial,
and neuro-immunological causes, the diagnostic approach was aligned with both local and international
studies [12,13].

After the patient developed an acute ischemic stroke, likely resulting from a hypercoagulable state, and
subsequent acute non-immune-mediated hemolytic anemia, alternative differential diagnoses were
considered. Repeat genetic testing revealed a CD59 gene defect, a homozygous mutation in exon 6
(NM_203330.2:c.323C>A, p․Ser108). This confirmed CD59 deficiency, with the phenotype matching the
genotype, which is the typical diagnostic pathway for such cases. These clinical presentations were similar
to those reported in several studies, particularly by Almutawea et al., the largest study in the Arabian Gulf
region, which observed that infants initially present with acute flaccid paralysis, followed by later
manifestations of pure hematological involvement or cerebrovascular events [14].

The patient was started on eculizumab, an immune-modulating therapy that targets complement protein
C5. By binding to C5, eculizumab prevents its cleavage into C5a and C5b, thereby halting the formation of
the membrane attack complex (MAC) early in the complement cascade. This inhibition of MAC formation
reduces complement-mediated cell lysis. These effects are consistent with findings from both local and
international literature, including studies by Legendre et al., Almutawea et al., Rother et al., and Hillmen et
al., which demonstrated that eculizumab is effective in reducing hemolytic events and thrombotic
complications [14-17].

On the other hand, the patient was started on aspirin as a symptomatic measure to help prevent further
cerebrovascular events and was enrolled in a comprehensive rehabilitation program. Even with this
multidisciplinary treatment plan, the patient continued to experience tragic outcomes. Literature, including
studies by Wassmer et al. and Manguinao et al., suggests that the severity of clinical outcomes is directly
related to the degree of demyelination [18,19]. As observed in our patient, the particularly frequent
demyelinating episodes likely contributed to the unfavorable prognosis.

Conclusions
This case highlights the critical need for a broad differential diagnosis in infants presenting with hypotonia
and recurrent neurological deficits. Although initial evaluations focused on more common neuromuscular
disorders, comprehensive genetic testing ultimately identified CD59 deficiency. Despite targeted therapy
with eculizumab and symptomatic treatment with aspirin, persistent demyelinating episodes adversely
affected the outcome. These findings emphasize the importance of early, thorough diagnostic assessments
to ensure appropriate management in complex cases.
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