
pISSN 2635-909X • eISSN 2635-9103
Ann Child Neurol 2022;30(4):212-215

https://doi.org/10.26815/acn.2022.00241

Received: June 15, 2022 
Revised: July 21, 2022 
Accepted: July 21, 2022 

Corresponding author:
Hee Joon Yu, MD 
Department of Pediatrics, Hallym 
University Sacred Heart Hospital, 
22 Gwanpyeong-ro 170beon-gil, 
Dongan-gu, Anyang 14068, Korea 
Tel: +82-31-380-3730
Fax: +82-31-380-3730 
E-mail: yuheejoon@hallym.or.kr 

A Case of Progressive Multifocal Leukoencephalopathy in 
a Child with Hyper-Immunoglobulin M Syndrome:  
The Impact of Missed Care during the COVID-19 Pandemic 
A Young Park, MD1, Han Wool Kim, MD1, Soyoung Lee, MD2, Hee Joon Yu, MD1    
1Department of Pediatrics, Hallym University Sacred Heart Hospital, Anyang, Korea 
2GENOME INSIGHT Inc., Daejeon, Korea  

Letter to the editor

Progressive multifocal leukoencephalopathy 
(PML) is a frequently fatal subacute demyelinat-
ing disease of cerebral white matter caused by the 
human polyomavirus 2, commonly known as the 
John Cunningham virus (JCV) [1]. PML is pri-
marily reported in patients with severe immuno-
suppression caused by human immunodeficiency 
virus (HIV) infection, hematologic malignancy, or 
immunosuppressive therapy, including natalizum-
ab for multiple sclerosis and rituximab for Crohn’s 
disease [1]. However, PML has also been reported 
in primary immunodeficiencies (PID), including 
those with hyper-immunoglobulin M syndrome 
(HIGM), common variable immunodeficiency, 
and Wiskott-Aldrich syndrome [2]. In this case 
study, we describe PML in an immunocompro-
mised child with HIGM during the coronavirus 
disease 2019 (COVID-19) pandemic. 

A 6-year-old boy with a history of HIGM was 
examined after experiencing 3 weeks of left-side 
weakness in June 2021. The patient had a history 
of recurrent otitis media and pneumonia since 12 
months of age and pertussis at 30 months of age. 
The patient was diagnosed with HIGM after the 
pertussis workup. The patient had no family his-
tory of immunodeficiency, and his development 

was normal. The patient had been treated with 
monthly intravenous immunoglobulin (IVIG) 
replacement therapy, which had been discontin-
ued 7 months previously because the patient’s 
parents thought it would be risky to visit a hospi-
tal during the COVID-19 pandemic and underes-
timated the risk of opportunistic infections. The 
patient had been showing fatigue and poor con-
centration for 3 weeks prior to the visit and de-
creased left hand and arm movement for 10 days 
prior to the visit. The patient did not show signs 
of upper respiratory or gastrointestinal infection 
symptoms. The patient was mentally alert; how-
ever, a physical examination revealed additional 
central left facial palsy, urinary incontinence, mut-
ism, and cognitive decline. The patient’s motor 
grade of the left upper extremity was rated as 
grade III, and the left lower extremity was rated as 
grade IV. Right upper and lower motor function 
was intact. No pathologic reflexes were found. Se-
rum inflammatory markers, including C-reactive 
protein and the erythrocyte sedimentation rate, 
were within the normal range. Lymphocyte sub-
set counts were also within the normal range for 
the patient’s age (Table 1). Serum immunoglobu-
lin (Ig) G and IgA levels were extremely low, with 
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elevated IgM levels (Table 1). Serum HIV antigen and anti-HIV 
antibodies were not detected. Antibodies against serum anti-my-
elin oligodendrocyte glycoprotein were absent. The cerebrospinal 
fluid (CSF) analysis was unremarkable (Table 1). CSF herpes sim-
plex virus polymerase chain reaction (PCR), enterovirus PCR, 
and oligoclonal band were negative, and no bacteria were grown 
on the CSF aerobic culture. No acid-fast bacilli or fungi were 
grown on the CSF culture, and no encapsulated yeast was observed 
on direct fungal microscopy. Brain magnetic resonance imaging 
(MRI) with contrast enhancement demonstrated bilateral asym-
metric multifocal regions at the subcortical white matter with high 
signals on the T2-weighted images (Fig. 1). IVIG replacement 
therapy was initiated due to the low levels of IgG. Although PML 
was suspected based on the MRI findings and the history of the 
patient’s immunodeficiency, intravenous methylprednisolone 
pulse therapy was initiated before other encephalopathies includ-
ing acute disseminated encephalomyelitis were excluded. JCV 
PCR tests of the CSF and urine were positive, and the patient was 
diagnosed with PML. The patient showed partial improvement of 
facial palsy and lower extremity weakness with slight or no im-
provement of hand strength and was discharged after 8 days in the 
hospital. Three weeks after the patient was first admitted, he was 
readmitted due to worsening of his left-side weakness and an in-
ability to ambulate. The patient’s right hand and leg presented in-
voluntary movements, and the patient could not speak and showed 
little voluntary movement, such as nodding. Follow-up MRI with 
contrast enhancement demonstrated worsening of the PML le-
sions (Fig. 1). Despite 10 additional hospital admissions with peri-

odic IVIG replacement therapy, the disease worsened. Currently, 
11 months after the original onset of the disease, the patient is bed-
ridden with a tracheostomy, home ventilation care, and percutane-
ous intestinal gastrostomy. 

X-linked HIGM, which is the most common type of HIGM, is 
caused by pathogenic variations in the CD40LG gene. A genetic 
analysis revealed a 4,858-base pair deletion including exon 5 on the 
CD40LG gene, which encodes CD40 ligand, in this patient. Pa-
tients with HIGM syndrome have extremely low levels of serum 
IgG due to a class-switching recombination defect. Therefore, reg-
ular IVIG replacement therapy is important even if it cannot fully 
prevent opportunistic infections. Unfortunately, this patient did 
not receive IVIG replacement during the COVID-19 pandemic. In 
addition, the CD4+ lymphocyte count is not the appropriate indi-
cator of cellular immunity in HIGM patients because T cell counts 
are not affected by defects in CD40 ligand expression; instead, 
CD40 ligand mediates T cell interactions with monocytes, macro-
phages, and dendritic cells [3]. Therefore, an early classification of 
the type of HIGM via genetic testing or a functional assessment 
using flow cytometry is important to decide the appropriate pro-
phylactic or corrective treatment. 

Hematopoietic stem cell transplantation is the mainstay correc-
tive therapy for HIGM patients with CD40 ligand dysfunction [3]. 
However, transplant-related complications are also life-threatening, 
so careful consideration should be given to whom and when stem 
cell transplantation is performed [4]. 

The incidence of PML was estimated to be 44 cases per 
10,000,000 individuals from 2002 to 2004 in the United States [5]. 

Table 1. Findings of the serum and cerebrospinal fluid evaluations

Laboratory test Value
Blood analysis
 Leukocytes (/mm3) 9,500 (0–03)
 Absolute neutrophil count (/mm3) 5,260 (1–20)
 Absolute lymphocyte count (/mm3) 2,888 (1,200–4,700)
 CD+4 lymphocyte count (/mm3) 1,123 (400–2,500)
 CD+8 lymphocyte count (/mm3) 531 (200–1,700)
 IgG (mg/dL) 10.6 (608–1,572)
 IgA (mg/dL) 7.5 (33–236)
 IgM (mg/dL) 489.2 (43–207)
CSF studies
 Leukocytes (/mm3) 1 (0–5)
 Glucose (mg/dL) 75 (40–80)
 Protein (mg/dL) 28.98 (20–40)
 IgG index 73 (0-0.7)

Values are presented as median (range).
CD, cluster of differentiation; IgG, immunoglobulin G; IgA, immunoglobulin 
A; IgM, immunoglobulin M; CSF, cerebrospinal fluid.

Fig. 1. Brain MRI T2 fluid-attenuated inversion recovery (FLAIR) 
of the patient. Initial brain MRI shows multifocal legions with 
a high signal on T2 and mostly on the white matter (A, B, C). 
Follow-up MRI shows worsening lesions with a spongy-like 
appearance and diffuse cerebral atrophy (D, E, F).
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Zerbe et al. [2] found 26 reported cases of PML with PIDs. Four 
of those cases were diagnosed with HIGM. After the publication 
of Zerbe et al. [2], two additional PML cases with HIGM were re-
ported [6]. This case is the first description of PML associated 
with HIGM in Korea, to the best of our knowledge. As any area of 
the brain can be involved, the clinical presentations of PML vary. 
Common clinical presentations include insidious cognitive dys-
function, aphasia, motor or sensory dysfunction, and coordination 
and gait difficulties [1,7,8]. Brain MRI of PML typically shows 
multiple hyperintense lesions on T2-weighted images and the flu-
id-attenuated inversion recovery sequence in the affected white 
matter with or without gadolinium enhancement. PML is com-
monly seen as multifocal lesions in the subcortical white matter of 
the frontal and parieto-occipital lobes. However, PML involvement 
is possible anywhere in the brain, and it can be seen as an isolated 
lesion [8]. The histopathologic features of brain biopsies with 
PML show a triad of multifocal demyelination, enlarged bizarre as-
trocytes, and enlarged oligodendrocyte nuclei. A definitive diagno-
sis of PML requires typical histological findings with evidence of 
JCV infection in the central nervous system. However, brain MRI 
features and a clinical presentation consistent with PML with posi-
tive JCV PCR in the CSF are also sufficient to diagnose PML, as in 
this patient [8]. 

The main goal of PML treatment is immune reconstitution. The 
introduction of antiretroviral therapy significantly improved the 
outcomes of HIV-related PML patients. In immunomodulatory 
drug-induced PML, the discontinuation of these drugs can be con-
sidered to improve the patient’s outcome [7]. Therefore, a poor 
prognosis is anticipated when immune reconstitution is not feasi-
ble [7]. In the past few decades, several antiviral therapies, includ-
ing cidofovir for treating JCV, have been investigated with poor re-
sults [1]. There was no decrease in mortality or improvements in 
disability with cidofovir treatment for HIV-related PML [9]. Cy-
tarabine seemed promising due to its ability to inhibit JCV replica-
tion in vitro. Nevertheless, several clinical trials could not show de-
creased mortality in PML patients treated with cytarabine [1]. 
JCV-specific therapy to improve cellular immunity, including an-
ti-programmed death-1 (anti-PD-1) antibodies (nivolumab and 
pembrolizumab) and interleukins, have also been tested over the 
past few years [7]. However, evaluations are limited to case reports 
or case series. Further studies are needed to evaluate the exact con-
tributions of these therapies to PML treatment. In this case report, 
IVIG replacement therapy was inadequate for reconstitution of 
cellular immunity in this patient, which may indicate a poor prog-
nosis. Therefore, hematopoietic stem cell transplantation should 
be considered in patients diagnosed with PID with CD40 ligand 
deficiency [4]. Although immune reconstitution is the mainstay of 

treatment of PML, it paradoxically can induce PML-immune re-
constitution inflammatory syndrome (IRIS), which presents as 
acute clinical worsening due to the hyperinflammation at the site 
of the original PML lesions [10]. Contrast enhancement and ede-
ma of previous PML lesions in MRI are characteristic of this in-
flammation, which is not a usual sign in classic PML lesions [1]. It 
has been shown that steroid therapy can be helpful in PML-IRIS 
patients [10]. We tried steroid treatment, considering the possibili-
ty that this patient may have had another steroid-responsive dis-
ease, such as acute disseminated encephalomyelitis, not PML. An-
other reason for using steroids was to prevent inflammation caused 
by acute immune reconstitution resulting from IVIG. 

Herein, we report a case of PML in a boy with HIGM who dis-
continued treatment during the COVID-19 pandemic. Although 
cases of PML are relatively rare in PID and largely reported in adult 
patients with acquired immunodeficiency, PML should be sus-
pected when a patient with PID shows subacute neurologic symp-
toms with multifocal brain lesions primarily in the white matter. 

The present study was approved by the Institutional Review 
Board of Hallym University Health System (IRB No. 2022-05-
017). The board waived the requirement of informed consent.
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