DISPATCHES

Treatment of Mpox with
Suspected Tecovirimat Resistance
in Immunocompromised Patient,
United States, 2022

Caitlin A. Contag, Leah Mische, Isabel Fong, Abraar Karan, Akanksha Vaidya,
David W. McCormick, William Bower, Jill K. Hacker, Kelly Johnson, Perla SanJuan, Linda Crebbin,
Caroline Temmins, Harleen Sahni, Yael Bogler, Joseph D. Cooper, Supriya Narasimhan

Reports of tecovirimat-resistant mpox have emerged af-
ter widespread use of antiviral therapy during the 2022
mpox outbreak. Optimal management of patients with
persistent infection with or without suspected resistance
is yet to be established. We report a successfully treated
case of severe mpox in California, USA, that had sus-
pected tecovirimat resistance.

ecovirimat is an antiviral drug approved in 2018

by the United States Food and Drug Administra-
tion to treat orthopoxvirus infection. Tecovirimat in-
hibits orthopoxvirus viral protein (VP) 37, which is
involved in membrane formation required for egress-
competent virions (1-3). Outside of a clinical trial, the
Centers for Disease Control and Prevention recom-
mends tecovirimat only for persons who have (or are
at risk for) severe manifestations of mpox (4,5).

A low barrier to tecovirimat resistance by muta-
tions in the VP37 protein encoded by the F13L gene
of monkeypox virus (MPXV) has been demonstrat-
ed through in vitro and animal studies (6). Cases of
suspected tecovirimat resistance during the ongo-
ing mpox outbreak have occurred in immunocom-
promised patients receiving prolonged or repeated
courses of tecovirimat (7,8).
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More data are needed to inform the management
of severe mpox, including cases of possible resistance.
We report a case of a patient who had HIV/AIDS and
prolonged severe mpox with F13L gene mutations
concerning for possible tecovirimat resistance who
was successfully treated with cidofovir, brincidofo-
vir, and vaccinia immune globulin (VIGIV). Written
consent was obtained from the patient to share all
protected health information and images included in
this case report.

The Study

A 35-year-old man with no notable history sought
care at an urgent care clinic in California, USA, be-
cause of painful diffuse skin lesions (Figure 1). He
was given a diagnosis of mpox by quantitative PCR
from a lesion sample and completed 2 weeks of oral
tecovirimat (600 mg 2x/d). No testing for sexually
transmitted infections was ordered during his initial
examination. He was unable to take the medication
with a high-fat meal as recommended. Five weeks af-
ter his mpox diagnosis, he sought care for persistent
ulceration and swelling of his finger and underwent
surgical debridement. Tissue cultures grew methi-
cillin-sensitive Staphylococcus aureus, and pathologic
analysis showed mixed exuberant inflammation, fi-
brinopurulent exudates, and pseudoepitheliomatous
hyperplasia. Mpox was not suspected and MPXV
testing was not obtained. He was prescribed cepha-
lexin for presumed paronychia.

The patient’s lesions continued to worsen, and
he came to Santa Clara Valley Medical Center (San
Jose, California, USA) ~8 weeks after his initial mpox
diagnosis. He had painful ulcerated lesions on his
nose, finger, soles of his feet, anogenital region, and
abdomen (Figures 1, 2). The patient had no previous
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Figure 1. Initial lesions on trunk (day 0, when the patient first sought care at an urgent care clinic) and visual timeline of right index
finger lesion of immunocompromised patient with mpox, California, USA, 2022. Treatment received, CD4+ T-cell count, and viral load

are indicated below images. |V, intravenous.

HIV testing; HIV screening obtained at admission
was positive with a viral load of 687,772 copies/mL
and a CD4+ T-lymphocyte count of 73 cells/mm?®
(CD4% of 4). His skin lesions were positive for MPXV
DNA by quantitative PCR with low cycle threshold
(Ct) values, suggesting active infection (nonvariola

orthopoxvirus Ct 15.9, MPXV Ct 15.1). Biopsy of an
abdominal lesion showed interface dermatitis and
marked inflammatory dermal infiltrate.

Oral tecovirimat was again given, and bictegravir,
emtricitabine, and tenofovir alafenamide were given
within 72 hours of HIV diagnosis. After 1 month of
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Cidofovir 5 mg/kg IV weekly
Vaccinia immune globulin
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Day 164
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Figure 2. Visual timeline of facial lesions (top) and left plantar lesions (bottom) of immunocompromised patient with mpox, California,
USA, 2022. Treatment received is indicated between images. |V, intravenous.
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antiretroviral therapy (ART), his viral load decreased
to 177 copies/mL, and his CD4+ T-lymphocyte count
increased to 147 cells/mm® (CD4% of 8.5). However,
despite adherence to both ART and tecovirimat treat-
ment, including taking tecovirimat with high-fat meals,
the lesions became progressively larger, more painful,
and more deeply ulcerated, and new lesions continued
to emerge. (Figures 1, 2). The lesion progression raised
concern for possible tecovirimat resistance. Repeat
testing of a new chin lesion 4 weeks after restarting
tecovirimat confirmed persistence of MPXV with high
viral burden (nonvariola orthopoxvirus Ct 20.7, MPXV
Ct 17.4). Punch biopsy of the lesion was obtained, and
no other underlying etiology was identified.

Given lack of clinical improvement, tecovirimat
was continued, and intravenous cidofovir (5 mg/
kg/wk for 2 doses), topical 1% cidofovir, and VIGIV
(6,000 units/ kg) were given (Table). (Topical cidofovir
was administered despite the absence of data about
the role of topical use because there are no known
adverse events associated with topical use and there
was a chance that it would benefit the patient.) His
lesions became smaller and less painful within days
of the first doses of cidofovir and VIGIV. Tecovirimat
was continued on the basis of expert guidance from
the Centers for Disease Control and Prevention be-
cause the drug is well-tolerated and might have syn-
ergy with other antiviral drugs (9,10). The patient was
discharged and was receiving ART, oral tecovirimat,
and brincidofovir (200 mg orally/wk for 6 doses).
Follow-up examinations through day 164 showed
continued slow resolution of his lesions (Figures 1, 2).

For public health surveillance, MPXV whole-
genome sequencing (WGS) was performed on lesion
swab samples taken during his initial hospitalization
(=8 weeks after initial diagnosis) and subsequent re-
admission (=12 weeks after initial diagnosis); lesion
specimens from his initial diagnosis were not avail-
able. WGS of the week 8 lesion showed an A290V mu-
tation in the VP37 protein, which has been associated
with high-level phenotypic resistance to tecovirimat
in orthopoxviruses (3,11). WGS of 2 lesions sampled
at week 12 showed that the mutation VP37 A290V
residue had reverted to A290A and a new mutation,
D283G, was present. VP37 D283G has been associated
with high-level phenotypic tecovirimat resistance in

poxviruses (3,11). The data suggest that resistance to
tecovirimat evolved in this case over time.

Conclusions

During the ongoing multicountry mpox outbreak,
mutations associated with tecovirimat resistance
have been identified in immunocompromised pa-
tients who had severe or persistent mpox and a high
mortality rate (7,8). It is unknown whether this pa-
tient was initially infected with a tecovirimat-resis-
tant strain. However, resistance could have emerged
during prolonged infection in this immunocompro-
mised patient, who was receiving extended tecoviri-
mat treatment, because 2 resistance mutations were
detected in lesions sampled at different sites and
timepoints. Different VP37 resistance mutations have
been documented in separate lesions from persons
who had severe mpox and underwent prolonged
tecovirimat treatment (12). In addition, the patient
might have had subtherapeutic tecovirimat serum
concentrations and subsequent selection for resis-
tance when he took his initial course of tecovirimat
without high-fat meals (ideally 600 calories or 25 g of
fat) (13). Challenges for patients living with advanced
HIV infection often include lack of housing (14) and
access to regular food sources, which can pose addi-
tional burdens to the specific dietary requirements for
tecovirimat absorption (4,15).

Both the failure to recognize the lesions as pro-
gressive mpox and delayed HIV diagnosis probably
contributed to the severity of disease in this patient.
Current guidelines advise that screening for sexu-
ally transmitted infections and HIV be offered to all
sexually active patients who have mpox (https://
www.cdc.gov/poxvirus/mpox/clinicians/
people-with-HIV.html). Earlier ART initiation
would probably have benefited the patient. Clini-
cians caring for patients who have persistent mpox
should evaluate for underlying immunodeficiency,
particularly HIV, and consider the possibility of
antiviral resistance in cases that fail to respond to
standard of care. WGS is helping to illuminate the
potential resistance mutations that might occur in
mpox cases, as well as describe the genetic differenc-
es between strains. However, MPXV WGS data are
not approved for clinical use, and there is a paucity

Table. Summary of antiviral therapy received by immunocompromised patient with mpox, California, USA, 2022

Antiviral therapy

Dose

Days administered*

Tecovirimat

Cidofovir

Brincidofovir

Vaccinia immune globulin

200 mg orally twice daily
5 mg/kg intravenously weekly
200 mg orally weekly
576,000 units intravenously 92

0-14, 56-125
89, 96
103, 111, 117, 124, 132, 140

*Day 0 was the date the patient first sought care at an urgent care clinic.
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of data guiding the clinical application of MPXV
sequencing. With the likelihood for continued hu-
man-to-human transmission of MPXV, expert con-
sultation should be sought for patients who have
nonresolving mpox, and lesion samples should be
obtained for genotypic and phenotypic resistance
testing to inform future case management.
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