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To the editor,
Coronavirus disease 2019 (COVID-19), a new type of 

coronavirus infection caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), was first reported 
in China in December 2019. Elderly people and patients 
with underlying diseases often become severely ill with this 
disease. Indeed, as of 2021, COVID-19 has spread world-
wide, becoming a major social concern. For patients with 
blood disorders and immunodeficiency, the development of 
severe symptoms due to COVID-19 is of concern, although 
sufficient data regarding this aspect are not available.

We report the case of a patient with COVID-19 infection 
with WHIM syndrome diagnosed during adulthood. The 
patient consented to the use of his medical data. To the best 
of our knowledge, this is the first report of COVID-19 in 
a patient with preexisting WHIM syndrome. WHIM syn-
drome is characterized by warts, hypogammaglobinemia, 
infections, and myelokathexis (with peripheral blood neutro-
penia, but hyperplasia in the bone marrow), and is classified 
as a hereditary neutropenia. It is inherited through autoso-
mal dominant inheritance and is caused by the mutation of 
CXCR4. Gain-of-function CXCR4 mutation, which inhibits 
not only the differentiation of the myeloid lineage, but also 
the maturation of lymphocytes, results in immunodeficiency-
induced infection [1]. Some patients with WHIM syndrome 
develop severe immunodeficiency from birth, whereas 
asymptomatic patients diagnosed in adulthood have also 
been reported [2].

The patient was a 37-year-old man who was diagnosed with 
unexplained congenital neutropenia at the age of 10 years. He 
frequently developed infections associated with neutropenia 
that required hospitalization since childhood, although he was 
not definitively diagnosed. His parents and siblings did not 
have neutropenia. He had no history of regular hospital visits 
since becoming an adult, but was hospitalized for hemolytic 
streptococcal sepsis at the age of 32. Reassessment was per-
formed at the time of hospitalization after developing an intra-
articular abscess at the age of 37 years. Bone marrow exami-
nation revealed hyperplasia of the bone marrow and dysplasia 
of the myelocytic series. In neutrophils, filaments between the 
lobulated nuclei were markedly long, thin, and irregular, and 
abnormal lobulation was observed (Supplemental Fig. 1). In 
addition, one leaf was small and had pyknosis. There were 
also cytoplasmic vacuoles. There was no increase in blasts and 
he had a normal karyotype. Bone marrow findings included 
dysplasia different from MDS. WHIM syndrome was sus-
pected based on the morphology and CXCR4 gene analysis 
was performed by hybrid capture-based next-generation 
sequencing with mononuclear cells from his peripheral blood. 
A heterozygous mutation in CXCR4, c.1000C > T p.Arg334X, 
was identified and WHIM syndrome was diagnosed. The neu-
trophil count was approximately 100–500/μL, accompanied 
by lymophocytepenia (600/μL) and hypogammaglobinemia 
(IgG 565 mg/dL). Although this patient had a history of 
infection associated with neutropenia, there was no episode 
of intractable viral infection and the patient was followed up 
with supportive therapy alone. At the time of infectious com-
plications, his leukocyte count increased to 7000–8000/μL. 
For this reason, reported treatments for WHIM syndrome, 
such as regular administration of G-CSF, IVIG, and prophy-
lactic antibiotics, were not performed. In addition, no warts 
were found. The patient was to be a de novo case of WHIM 
diagnosed in adulthood. The reasons for the delayed diagno-
sis were relatively few infections, no HPV disease, tendency 
for neutropenia to correct with severe bacterial infection, and 
delayed examination of bone marrow.
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One year after this diagnosis, he visited our hospital 
with upper respiratory tract symptoms and fever after close 
contact with a COVID-19 patient. At the time of visit, the 
reverse transcriptase-polymerase chain reaction (RT-PCR) 
test for SARS-CoV-2 in his nasopharyngeal swab speci-
mens was positive; thus, he was hospitalized. He did not 
get a COVID-19 vaccination prior to hospitalization. There 
was no risk of aggravation of COVID-19 other than WHIM 
syndrome such as obesity and diabetes. On admission, lung 
CT revealed slight shadows (Fig. 1A) and he had a continu-
ous high fever, but oxygenation was maintained. Although 
there was no oxygen requirement on day 6 of hospitali-
zation, chest X-ray and chest CT indicated the exacerba-
tion of pneumonia (Fig. 1B). On the day 8, an increase in 
respiratory rate was observed, he developed shortness of 

breath, and oxygen saturation with room air decreased to 
93 to 94%, suggesting further exacerbation of pneumonia 
(Fig. 1C, E). Therefore, the administration of dexametha-
sone at 6 mg/day was started (Fig. 1E). After the initiation 
of dexamethasone administration, his fever reduced and 
oxygenation improved markedly, and he was discharged on 
day 13 (Fig. 1E). Dexamethasone was orally administered 
at 6 mg for 10 days. His respiratory status improved and no 
medications for COVID-19, such as remdesivir, were used 
during the course. No anticoagulant was used as there was 
no increase in D-dimer. He was discharged on day 13. CT 
images taken after discharge demonstrated marked improve-
ment in the lung shadows (Fig. 1D). SARS-CoV-2 PCR was 
negative and SARS-CoV-2 nucleocapsid antibody IgG was 
positive on day 30 after discharge.

day1 day2 day3 day4 day5 day6 day7 Day8 Day9 Day10 day11 day12 day13

SatO2(%) 97 97 97 98 96 94 93 94 96 96 99 98 97
CRP (mg/dL) 10.6 8.4 10.1 12.3 3.7

Neut count (/μL) 1300 900 900 900 400

DEX 6mg/day

A(day 1) B(day 6) C(day 8) D(day 18)

E. Clinical  course
Body temperature

Fig. 1  The shadows were typical pulmonary manifestations of 
COVID-19 pneumonia, observed as ground glass opacities accom-
panying consolidations that primarily involved the periphery of the 
bilateral lower lobes. The administration of dexamethasone improved 
the shadows. The neutrophil count was slightly higher than normal at 

the onset of COVID-19. A Day 1 of admission, B day 6, C day 8, D 
day 18. E The clinical course of the patient infected with COVID-19. 
He had a persistent high fever, poor oxygenation, and high CRP. The 
administration of dexamethasone improved all symptoms
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Although clinical trials have been conducted with multi-
ple drugs for the treatment of COVID-19, no fundamental 
therapeutic drug has been established to date. Several reports 
suggested the usefulness of dexamethasone in preventing 
respiratory failure [3]. However, patients in whom dexa-
methasone was effective are limited to those with moder-
ate or higher disease requiring oxygen administration, and 
the administration of dexamethasone may indicate a poorer 
prognosis. In the early stage of disease onset, when the 
viral load is high, immunosuppression by the administra-
tion of dexamethasone may be a disadvantage in treating 
infectious diseases. However, the anti-inflammatory effects 
of dexamethasone may be effective against immunological 
lung damage that develops in the later stage of the disease. 
Dexamethasone suppresses the mobilization of neutrophils 
to the site of inflammation. Recently, dexamethasone-
induced leucine zipper gene was reported to be essential for 
the inhibition of neutrophil migration into inflamed tissues 
during dexamethasone treatment [4]. As CXCR4 is essential 
for neutrophil chemotaxis, in WHIM syndrome, in which 
its function is upregulated, dexamethasone may effectively 
suppress lung injury due to neutrophil migration into the 
lungs. It has been reported that the viral load of SARS-
CoV-2 peaks and slightly decreases within 1 week of disease 
onset in patients with normal immunity [5]. Therefore, the 
anti-inflammatory effects of dexamethasone can be expected 
without causing exacerbation. This is the first report of the 
onset of COVID-19 in WHIM syndrome. WHIM syndrome 
is known to involve abnormal immune responses to viruses 
due to abnormal lymphocyte differentiation, and the immu-
nodeficiency may lead to neoplastic diseases caused by HPV 
and EBV. In this patient, despite their younger age, the lung 
shadows were more severe, with deteriorating oxygenation. 
As the patient was immunocompromised, exacerbation of 
infection due to the administration of dexamethasone was 
of concern, although in this case, dexamethasone inhibited 
the progression to respiratory failure. Basic studies revealed 
that the pathway mediated by CXCR4 is an important fac-
tor for lung injury and pulmonary fibrosis [6]. When dexa-
methasone was administered from day 8 of disease onset, 
improvements in oxygenation, radiological findings, and 
fever were noted. It may also have reduced the potential risk 
of CXCR4-derived lung injury in WHIM syndrome. Dexa-
methasone may be involved in T-cell activation in CXCR4 
signaling; however, whether dexamethasone administration 
for WHIM syndrome resulting from CXCR4 abnormalities 
is a negative factor for viral infection is unclear [7]. In the 
future, the administration of a vaccine against COVID-19 
is expected to prevent disease, but in WHIM syndrome, the 
effects of the vaccine cannot be fully expected due to the 
resulting decrease in immune response. The effectiveness 
of CXCR4 antagonists Plerixafor and Mavorixafor has also 
been reported in WHIM syndrome, and improvement in the 

immune response against bacterial and viral infections is 
expected from this approach. The use of these drugs dur-
ing the COVID-19 pandemic may be effective for disease 
control.

Abbreviations/Acronyms SARS-CoV-2:  Severe acute respiratory 
syndrome coronavirus 2; COVID-19:  Coronavirus disease 2019; 
CXCR4: C-X-C chemokine receptor type 4; WHIM: Warts, hypogam-
maglobulinemia, infections, myelokathexi
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