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Tecovirimat (also known as TPOXX or ST-246) is a drug available for the treatment of
mpox through the Centers for Disease Control and Prevention’s Expanded Access

Investigational New Drug “compassionate use” protocol (https://www.cdc.gov/poxvirus/
monkeypox/clinicians/Tecovirimat.html). In Los Angeles County, a fatal case of mpox with
tecovirimat resistance was previously reported (1). Epidemiologic surveillance in Los Angeles
County has since identified additional cases of severe mpox that did not improve after mul-
tiple rounds of tecovirimat treatment, including one involving a person who succumbed to
infection (Table 1). Consistent with reports describing severe manifestations of mpox within
the current global outbreak (1, 2), the identified cases involved host immunodeficiency due
to advanced HIV infection.

Tecovirimat targets the conserved orthopoxvirus VP37 envelope protein required for
extracellular virus particle generation, and previous studies from monkeypox virus (MPXV)
and other orthopoxviruses identified more than 20 mutations in VP37 associated with teco-
virimat resistance (https://www.fda.gov/emergency-preparedness-and-response/mcm-issues/
fda-mpox-response#therapeutics) (1, 3). To determine whether these identified cases involved
tecovirimat resistance, MPXV specimens were subjected to whole-genome sequencing and
examined for mutations in the homolog of the vaccinia virus Copenhagen F13L gene that
encodes VP37 protein (1, 4). All specimens encoded lysine at amino acid position 353, which
is prevalent within the current outbreak and does not affect tecovirimat sensitivity (5).
Specimens from six cases harbored a cumulative total of eight VP37 mutations associated
with resistance in prior studies: H238Q, P243S, N267D, A288P, A290V, D294V, A295E, and
I372N (Table 2). Five previously undescribed mutations of unknown significance were also
identified (T220A/I, T245I, A265D, and T289A), which may represent novel tecovirimat-interact-
ing residues. Allele frequency analysis demonstrated resistance mutation heterogeneity within
single lesion specimens, and different mutations were identified among distinct lesion
specimens from the same person, suggesting mutations were acquired during treatment.
Consistent with a de novo process, comparison of specimens collected before and after treat-
ment in a single person (Patient F) showed resistance-associated mutations in VP37 only after
treatment exposure (Table 2).

Phenotypic testing of MPXV cultured from a subset of specimens (1, 5) displayed a wide
range of tecovirimat resistance levels in vitro compared to wild-type isolates (Table 2), argu-
ing these mutations confer resistance within currently circulating strains. For heterogenous
cultures with multiple VP37 mutations, it is unclear howmuch individual mutations contribute
to resistance and whether resistance is due to single or multiple mutations, especially in cases
with low allele frequencies. It is also possible that uncharacterized mutations outside of VP37
enhance or diminish tecovirimat resistance.
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These findings demonstrate that tecovirimat resistance can arise in the setting of
prolonged treatment exposure with host immunodeficiency and underscore the need for
combined therapeutics with different viral targets (including VIGIV and cidofovir/brincidofovir)
(6, 7) when treating mpox in certain people (8), as is the case with progressive vaccinia (9).
Clinical management should ensure effective drug delivery/dosing (e.g., making sure oral
tecovirimat is taken with a fatty meal) and optimization of immune function when treating
with tecovirimat to prevent resistance from developing. Additionally, this work suggests that
sequencing of MPXV to identify tecovirimat resistance could serve as a valuable clinical tool.

Use of trade names and commercial sources are for identification only and do not imply
endorsement by the U.S. Department of Health and Human Services or the County of Los
Angeles Department of Public Health. The findings and conclusions in this report are those

TABLE 1 Clinical data for mpox cases

Patient
CD4+ T-cell
count (cells/mm3)a

HIV viral load
(copies/mL)a Mpox treatment and Specimen Collection History Clinical outcome

A ,35 130,565 Tecovirimat POc 600 mg: BIDd, 1 wk
Tecovirimat PO 600 mg: BID, 1 wk
Tecovirimat IVe 200 mg: 3 doses
Tecovirimat PO 600 mg: BID, 2 wks
Tecovirimat IV 200 mg: qf 12 hours, 2 days
Specimen A.1 collected
VIGIVg (unknown dose): single infusion
Tecovirimat IV 200 mg: q 12 hours, 2 wks
Specimens A.2-A.26 collected

Deceased

B 73 ,20 Tecovirimat PO 600 mg: BID, 2 wks
Tecovirimat PO 600 mg: BID, 2 wks
Specimens B.1-B.2 collected
Tecovirimat IV 200 mg: q 12 hours, 2 wks
VIGIV (unknown dose): single infusion
Brincidofovir PO (unknown dose): single dose

Unknown

C 136 178,982 Tecovirimat PO 200-600 mg: QDh-BID, 2 wks
Tecovirimat IV 200 mg: q 12 hours, 3 wks
Specimens C.1-C.2 collected
VIGIV (unknown dose): single infusion

Ongoing lesions (after 6 mo)

D 96 2,620 Tecovirimat PO 600 mg: BID, 2 wks
Tecovirimat PO 600 mg: BID, 11 days
Specimen D.1 collectedb

Cidofovir IV 5 mg/kg: single infusion
Tecovirimat PO 600 mg: BID, 4 days
VIGIV 9000 units/kg: single infusion
Tecovirimat IV 200 mg: q 12 hours, 2 wks
Cidofovir IV 5 mg/kg: single infusion

Recovered

E 191 606 Tecovirimat PO 600 mg: BID, 2 wks
Tecovirimat PO 600 mg: BID, 4 wks
Specimens E.1-E.8 collected
Tecovirimat PO 600 mg: BID, 6 wks
Tecovirimat PO 600 mg: BID, 10 wks
Specimens E.9-E.14 collected

Ongoing lesions (after 6 mo)

F 54 485,298 Specimen F.1 collected
Tecovirimat PO 600 mg: BID, 1 wk
Tecovirimat PO 600 mg: BID, 2 days
Tecovirimat IV 200 mg: q 12 hours, 4 days
Specimens F.2-F.5 collected

Ongoing lesions (after 7 mo)

aResults are most proximal to case identification and management. Specimen collection history is in bold text.
bSpecimen D.1 was collected 5 days into preceding tecovirimat treatment course.
cPO = Per Oral.
dBID = Twice daily.
eIV = Intravenous.
fq = every.
gVIGIV = Vaccinia Immune Globulin Intravenous.
hQD = Once daily.
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