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To the Editor:

Human astroviruses classically cause self-limited gastroenteri-
tis, but Virginia/human-mink-ovine-like (VA/HMO) strains can
cause severe encephalitis in immunocompromised hosts [1-4].
Diagnosis is challenging because routine cerebrospinal fluid
(CSF) and gastrointestinal assays do not detect these neuroin-
vasive strains [5-7]. We report fatal astrovirus VA1 encephalitis
in a child with high-risk B-cell acute lymphoblastic leukemia
(B-ALL) treated with chemotherapy and blinatumomab. This
case adds to the limited pediatric oncology experience with
neuroinvasive astrovirus and highlights blinatumomab-induced
humoral deficiency as a previously unrecognized potential risk
factor.

A previously neurotypical 4-year-old male with IKZF1-deleted B-
ALL receiving treatment as per the very high-risk arm of DFCI
16-001 presented during consolidation therapy, 10 months after
remission and 3 months after completing his second blinatu-
momab cycle. Three days before admission, he developed pro-
gressive somnolence, unsteady gait, and anorexia. He was afebrile
and hemodynamically stable but nonverbal, responsive only to
noxious stimuli, and unable to follow commands, with truncal
ataxia and a wide-based gait. Laboratory testing demonstrated
neutropenia (1070 cells/uL), lymphopenia (1020 cells/uL), and
profound hypogammaglobulinemia (IgG 41 mg/dL). Metabolic
studies and C-reactive protein were normal. Brain magnetic
resonance imaging (MRI) and magnetic resonance angiography

were normal on hospital day (HD)I. CSF showed minimal
inflammation (4 white blood cells/uL, protein 21.5 mg/dL, glucose
47 mg/dL), and electroencephalography demonstrated general-
ized slowing without seizures. Intravenous immunoglobulin was
administered.

By HD4, MRI demonstrated diffuse leptomeningeal and perivas-
cular enhancement. He developed acute right-sided weakness
and worsening somnolence on HD6. Repeat MRI on HD7 showed
new bilateral hippocampal T2 abnormalities without infarction
(Figures 1 and 2). Repeat CSF remained minimally inflammatory.
Standard infectious testing was unrevealing, but CSF metage-
nomic next-generation sequencing (mNGS) detected astrovirus
VAL Retrospective mNGS of the initial HD1 CSF also detected
astrovirus VAl with higher signal, supporting infection early
in the clinical course. An autoimmune encephalitis evaluation
was negative. Serial CSF cytology and bone marrow evaluation
showed no evidence of leukemia relapse.

Astrovirus-directed treatment included nitazoxanide from HDI11-
73, ribavirin from HDI11-41, peginterferon-a-2a weekly for four
doses, and immunoglobulin replacement, based on published
case experience and preclinical data [5, 8-10].

Ribavirin and peginterferon were discontinued after pancreatitis
developed. Serial stool multiplex PCR testing remained negative
for astrovirus. Neuroimaging showed partial improvement in
limbic and meningeal abnormalities, but progressive involvement
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FIGURE 1 | Diagnostic and treatment timeline. Hospitalization timeline showing serial MRI findings, CSF mNGS results, and immunomodulatory
and antiviral therapies. In the upper panel, MRI timing is indicated by small diamonds, and attached labels give key MRI findings. Filled squares indicate
astrovirus-positive CSF mNGS results, and open squares indicate negative results. The lower panel shows medication timing and doses where points
indicate discrete administrations, and horizontal bars indicate treatment courses. Death occurred on hospital day 82.
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FIGURE 2 | MRI brain findings during hospitalization. (A) Hospital day (HD)4: Coronal T2 demonstrating signal abnormality involving the
posterior aspect of the right hippocampus at its transition with the fimbria. (B) HD7: Coronal T2 showing interval evolution with persistent abnormal T2
hyperintensity and decreased diffusivity of the right hippocampal formation, with equivocal trace decreased diffusivity of the left hippocampal formation.
(C) HD16: Axial T1 demonstrating subtle perivascular enhancement within the bilateral deep gray nuclei and enhancement along cranial nerves III,
V, VII, and VIII bilaterally, with decreased but persistent enhancement of the cerebellar folia. (D) HD32: Axial T1 showing less pronounced linear
enhancement within the internal auditory canals along cranial nerves VII and VIII. (E) HD16: Axial T2 demonstrating signal abnormality involving the
cerebellar dentate nuclei. (F) HD32: Axial T2 showing progression with slightly more pronounced signal abnormality and decreased diffusivity involving
the cerebellar dentate nuclei.
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of the deep gray structures, cranial nerves, and cerebellum.
While astrovirus was no longer detected by CSF mNGS on
HD?29, the patient remained minimally arousable and nonverbal
and developed a progressive hyperkinetic movement disor-
der without electrographic seizures. Chemotherapy was held
throughout admission. Because meaningful neurologic recovery
did not occur, care was redirected on HD73, and he died on
HD32.

Humoral immunodeficiency is a recognized risk factor for
severe astrovirus disease [3-6]. Blinatumomab is a bispecific
T-cell engager that induces T-cell-mediated depletion of CD19-
positive leukemic and normal B cells and can produce pro-
longed B-cell aplasia and hypogammaglobulinemia [11]. This
effect is akin to other inborn errors of humoral immunity
that increase risk for astrovirus such as X-linked agamma-
globulinemia [12, 13]. In children with B-ALL, blinatumomab
may compound disease- and chemotherapy-associated immune
dysfunction.

This case also highlights two diagnostic challenges. First, neu-
roinvasive astrovirus may present with initially normal MRI and
minimally inflammatory CSF, while routine CSF, blood, and
stool diagnostic testing does not target neurotropic VA/HMO
astrovirus strains [4-6]. Early CSF mNGS should be considered
in immunocompromised children with unexplained progressive
encephalopathy. Earlier recognition may also avoid prolonged
empiric treatment for alternative diagnoses or the need for inva-
sive brain biopsy. Second, there is no established treatment for
neuroinvasive astrovirus. Although combination therapy coin-
cided with CSF viral clearance, neurologic injury progressed, and
clearance cannot be attributed to any single agent. Discordance
between virologic and clinical outcomes suggests that diagnosis
and treatment may need to precede substantial tissue injury.

This patient’s profound hypogammaglobulinemia and onset
of neuroinvasive astrovirus infection after two blinatumomab
courses underscores unresolved, but urgent clinical questions
as B-cell-directed therapy becomes increasingly integrated into
frontline pediatric B-ALL treatment [11].

Prospective studies are needed to understand the progression of
immune reconstitution after blinatumomab, to define the poten-
tial severe viral infection risk, and to develop a risk-minimizing
protocol for IgG surveillance and replacement.
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