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Abstract he first imported case of monkeypox in Taiwan was diagnosed in an Asian man with
HIV-1 infection and asymptomatic COVID-19, returning from Germany. Atypical presentations
included asynchronous skin lesions, anogenital lesions and prominent inguinal lymphadenopa-
thy. Whole genomic sequence alignment indicate that the Taiwan strain clustered together
with human monkeypox virus West African clade B.1, currently circulating in Europe. Prompt
diagnosis and infection control measures are crucial to mitigate the spread of monkeypox.
Copyright ª 2022, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
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Monkeypox is a viral zoonotic disease of global public health
importance caused by monkeypox virus (MPXV), belonging
to the Poxviridae family, Orthopoxvirus genus and first re-
ported in Central and West Africa. It emerged recently to
cause a global outbreak in 50 countries worldwide. Up to
June 22, 2022, 3413 laboratory confirmed cases have been
reported to the World Health Organization (W.H.O.), with
86% of the cases from the WHO European region, including
the United Kingdom (793 cases), Germany (521), Spain
(520), Portugal (317), France (277), the Netherlands (167)
and others.1 By Aug 19, 2022, the number of cases reported
worldwide increased to 41,358 in 94 countries, including
Taiwan (3), Singapore (15) and South Korea (1). Human-to-
human transmission occurred among people in close phys-
ical contact with individuals who are symptomatic. Cases
were mainly identified amongst men who have sex with
men (MSM), without a travel history to endemic regions,
who sought care in primary care and sexual health clinics.
At the time our case was first diagnosed, only two cases has
been identified in Asia, one in Singapore on June 20, and
one from South Korea on June 22.1 W.H.O. convened an
Emergency Committee for monkeypox on June 23, 2022 and
assessed that the current outbreak does not represent a
public health emergency of international concern, but
advised that intense efforts are required to control further
spread. The Taiwan Centers for Disease Control (C.D.C.)
placed out an alert to first-line doctors on May 22, 2022,
and listed monkeypox as a category 2 notifiable communi-
cable disease on June 23, 2022. We report the first im-
ported case of monkeypox in Taiwan in an Asian man, with
HIV infection and asymptomatic COVID-19, returning from
Germany.
The case

A 24-year-old Taiwanese man, an MSM with HIV infection,
presented on June 22, 2022, to the telemedicine clinic in
Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan,
with scattered vesicular and pustular skin lesions over his
face, limbs, trunk, genital, perianal areas; tender, swollen,
inguinal lymph nodes bilaterally; fever, sore throat, and
myalgia for 2 days (Fig. 1AeK). He returned to Taiwan from
Germany on June 16, 2022, where he had studied for 6
months. He was quarantined due to COVID-19 policies upon
arrival. He received 3 doses of COVID-19 vaccination
(AstraZeneca, AstraZeneca and BioNTech), with the last
dose in Dec, 2021. He was diagnosed to have HIV infection
in 2016, and maintained good viral suppression with anti-
retroviral drugs, with a CD4 count of 517/mm3. His last
sexual encounter was in early June, 2022. A travel history
to a nonendemic country with monkeypox outbreak, and
compatible clinical manifestations alerted the physician to
monkeypox, who immediately notified the Taiwan C.D.C.
The patient was referred to the emergency department,
where a throat swab, vesicular fluid and serum sample were
collected and sent to the reference laboratory of Taiwan
C.D.C. for molecular detection of MPXV.

Viral DNA extraction with QIAamp MinElute virus spin
(Qiagen, Hilden, Germany), and conventional polymerase
chain reaction (PCR) was performed to detect Orthopox
virus and MPXV based on previous publications.2,3 Both
2

throat swab and vesicular fluid samples from the patient
were positive by PCR using Orthopox virus and MPXV spe-
cific primers, and sequences of the PCR products were
obtained. MPVX was further confirmed by Basic Local
Alignment Search Tool (BLAST) of the obtained sequence
with NCBI database. In addition, direct whole genomic
sequencing on the vesicular fluid sample was performed by
Oxford Nanopore MinION apparatus, obtaining 197,315 base
pair sequence. The result indicates that the viral sequence
shares higher similarity with the “West African” MPXV
clade, including the European (Germany) and America lin-
eages, rather than the “Central Africa” or Congo clade
(Fig. 2). The accession numbers of Taiwan MPXV and other
reference strains are listed in Fig. 2.4

The patient was admitted to a negative pressure room in
a local teaching hospital on 23 June, 2022 for isolation. On
admission, he had a temperature of 36 �C, and a pulse rate
of 87/min. His blood pressure was 125/92 mmHg. Exami-
nation revealed scattered pustules and vesicles over his
face, limbs, trunk, genital, and perianal areas (Fig. 1 A-K).
Lymphadenopathy was palpated over his inguinal areas,
bilaterally. His white blood cell count was 9530/mL with
neutrophil 45.7%, hemoglobin 15.5 g/dL, platelet count
276 � 103/mL, and a C-reactive protein level was 2.75 mg/
dL. His renal and liver functions were within normal limits.
A chest radiograph was negative for pneumonia. A naso-
pharyngeal SARS-CoV-2 PCR was positive with a cycle
threshold of 37, and turned negative 3 days later. After
conservative management, the patient remained well and
his skin lesions began crusting by day 6 of admission (day 9
after onset). The patient was discharged on July 14, 2022
(day 25 after onset) with complete healing of skin lesions.
Discussion

Monkeypox has emerged as a global public health threat
since May, 2022, causing the largest outbreak in non-
endemic countries in decades.5 The biggest known
outbreak prior was in 2003, when 71 people in the United
States were infected by pet prairie dogs that had picked up
the virus from rodents imported from Ghana.6 The strain of
MPXV in the current outbreak likely diverged from West
African clade, which carries a <1% case-fatality ratio, in
contrast to the Central African or Congo Basin clade, with a
case-fatality rate of >10%.7 The MPXV from the first im-
ported case in Taiwan is phylogenetically related to West
African clade B.1 circulating in Europe.

One striking feature in the current monkeypox outbreak
is the linkage of cases to sexual activity. However, this
probably indicates transmission through close contact,
rather than sexual transmission. Although viral DNA was
detected in the semen of some cases,8 it is unknown at this
time if monkeypox can be spread via semen and vaginal
fluid. Human-to-human transmission occurs through direct
skin-to-skin contact with the infectious rash, scabs or body
fluids, and respiratory droplets during prolonged, face-to-
face or intimate physical contact, as may occur during
sexual activities. Potential transmission may occur via fo-
mites by contact with contaminated objects, such as towels
and bedding, however, this requires confirmation with
further studies.9,10 Our patient’s last sexual contact was in



Figure 1 Dermatologic features of monkeypox in a 24-year-old Taiwanese man, showing skin lesions in different stages (asyn-
chronous): Pustular and vesicular lesions over his neck (A), chest (B), arms (C), anal region (D), buttock (E), thigh (F), foot (G),
genitals (H, I), and resolving with scabs over his buttock and thigh (J) and foot (K) on day 9 after disease onset.
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early June, which was within the incubation period of 5e21
days for monkeypox.

Classical presentation of monkeypox includes fever,
swollen lymph nodes, followed by a centrifugal evolving
rash. Atypical features described in this outbreak include
presentation with only a few lesions; lesions in the genital,
perineal and/or perianal areas; lesions appearing at
3

different (asynchronous) stages of development; and the
appearance of lesions before the onset of fever and other
constitutional symptoms.8,11

Immunocompromised individuals with monkeypox are at
risk for more severe disease, with higher mortality. In the
2017 Nigerian outbreak, it was suggested that patients with
concurrent HIV infection had more skin lesions and genital



Figure 2 Direct whole genome sequencing on the vesicular fluid sample by Oxford Nanopore MinION apparatus obtained 197,315
base pairs sequence. The results indicate that viral sequence shares high similarity with the “West African” monkeypox virus clade,
including the European (Germany) and American lineages, rather than the “Central African” or Congo clade. The Taiwan mon-
keypox strain (MPXV/human/Taiwan/110-231642/2022) was submitted to GISAID (accession no. ON918656.1).
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ulcers compared to HIV-negative individuals.12 In the cur-
rent outbreak, people with HIV infections on antiretroviral
treatment, maintaining good control, were not associated
with worse outcomes.

An outbreak ofmonkeypox during a pandemic of COVID-19
was beneficial in mitigating the spread by early containment
measures already in place for COVID-19. Our patient was
under quarantine for COVID-19 upon arrival, limiting further
spread prior to diagnosis. The pandemic response to COVID-
19 has provided significant new knowledge which can be
adapted and applied to minimize spread and reduce the
global impact of the 2022 monkeypox outbreak.13

In conclusion, we report the first imported case of
monkeypox in Taiwan in an Asian man with HIV-1 infection
and asymptomatic COVID-19, returning from Germany.
Atypical presentations include anogenital skin lesions and
prominent inguinal lymphadenopathy. Although the current
global outbreak of monkeypox has been linked to MSM and
sexual activity, it is important to acknowledge that trans-
mission of monkeypox is through close physical contact and
not limited to any specific risk group. Increased awareness
is crucial for prompt diagnosis and initiation of appropriate
infection control measures to mitigate the further spread of
monkeypox.
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