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On October 26, 2022, this report was posted as an MMWR 
Early Release on the MMWR website (https://www.cdc.gov/mmwr).

As of October 21, 2022, a total of 27,884 monkeypox cases 
(confirmed and probable) have been reported in the United 
States.§ Gay, bisexual, and other men who have sex with men 
have constituted a majority of cases, and persons with HIV 
infection and those from racial and ethnic minority groups 
have been disproportionately affected (1,2). During previous 
monkeypox outbreaks, severe manifestations of disease and 
poor outcomes have been reported among persons with HIV 
infection, particularly those with AIDS (3–5). This report sum-
marizes findings from CDC clinical consultations provided for 
57 patients aged ≥18 years who were hospitalized with severe 
manifestations of monkeypox¶ during August 10–October 10, 
2022, and highlights three clinically representative cases. 
Overall, 47 (82%) patients had HIV infection, four (9%) 
of whom were receiving antiretroviral therapy (ART) before 
monkeypox diagnosis. Most patients were male (95%) and 
68% were non-Hispanic Black (Black). Overall, 17 (30%) 
patients received intensive care unit (ICU)–level care, and 12 
(21%) have died. As of this report, monkeypox was a cause of 
death or contributing factor in five of these deaths; six deaths 
remain under investigation to determine whether monkeypox 
was a causal or contributing factor; and in one death, mon-
keypox was not a cause or contributing factor.** Health care 

 * These authors contributed equally to this report.
 † These senior authors contributed equally to this report.
 § https://www.cdc.gov/poxvirus/monkeypox/response/2022/us-map.html
 ¶ A list of severe manifestations of monkeypox can be found at https://emergency.

cdc.gov/han/2022/han00475.asp.
 ** During the study period and as of October 21, 2022, CDC was notified by 

state and local jurisdictions of five decedents whose death certificates included 
monkeypox as a cause of death or contributing factor, six decedents whose 
cause of death is still under active investigation, and one decedent in whom 
the death was not monkeypox-related. Additional monkeypox cases involving 
severe disease or death might not be included in this report if CDC has not 
yet been notified about the case or if the case occurred outside of the study 
period. https://www.cdc.gov/poxvirus/monkeypox/response/2022/index.html

providers and public health professionals should be aware that 
severe morbidity and mortality associated with monkeypox 
have been observed during the current outbreak in the United 
States (6,7), particularly among highly immunocompromised 
persons. Providers should test all sexually active patients with 
suspected monkeypox for HIV at the time of monkeypox test-
ing unless a patient is already known to have HIV infection. 
Providers should consider early commencement and extended 
duration of monkeypox-directed therapy†† in highly immuno-
compromised patients with suspected or laboratory-diagnosed 
monkeypox.§§ Engaging all persons with HIV in sustained 
care remains a critical public health priority.

During the ongoing monkeypox outbreak, CDC has pro-
vided consultation upon request to jurisdictions and clinicians 
treating patients with monkeypox.¶¶ This report describes the 
patients from these consultations who were aged ≥18 years 
and were hospitalized with probable or confirmed monkeypox 
during August 10–October 10, 2022; the report includes 
detailed histories for three patients who experienced severe 
manifestations of monkeypox. CDC obtained data on patient 
demographic characteristics, clinical course, and outcomes dur-
ing consultation with health departments or providers. Patient 
permission for the use of clinical images was obtained. This 
activity was reviewed by CDC and was conducted consistent 
with applicable federal law and CDC policy.***

During August 10–October 10, 2022, CDC provided con-
sultation for 57 patients aged ≥18 years who were hospitalized 
with severe manifestations of monkeypox (Table 1). Among 
57 patients, 54 (95%) were male, and the median age was 
 †† https://www.cdc.gov/poxvirus/monkeypox/clinicians/treatment.html
 §§ https://www.cdc.gov/poxvirus/monkeypox/clinicians/case-definition.html
 ¶¶ CDC offers a monkeypox clinical consultation service for the ongoing 

monkeypox outbreak. Health care providers seeking additional clinical 
guidance can contact the CDC Emergency Operations by phone 
(770-488-7100) or by email (eocevent482@cdc.gov).

 *** 45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.
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TABLE 1. Characteristics of hospitalized patients with severe 
manifestations of monkeypox* for whom CDC provided clinical 
consultation (N = 57) — United States, August 10–October 10, 2022

Characteristic No. (%)

Median age, yrs (range) 34 (20–61)
Sex
Male 54 (94.7)
Race and ethnicity
Black or African American, non-Hispanic 39 (68.4)
White, non-Hispanic 8 (14.0)
Hispanic or Latino 8 (14.0)
Asian, non-Hispanic 1 (1.8)
Multiple races, non-Hispanic 1 (1.8)
Experiencing homelessness† 13 (22.8)
Any immunocompromising condition§ 51 (89.5)
HIV infection 47 (82.5)
History of solid organ transplantation 3 (5.3)
Hematologic malignancy (current chemotherapy) 2 (3.5)
Pregnant 3 (5.3)
Clinical manifestation¶

Dermatologic 57 (100.0)
Mucosal** 39 (68.4)
Pulmonary 12 (21.1)
Ocular 12 (21.1)
Deep tissue (muscle or bone) 5 (8.8)
Neurologic  4 (7.0)
Monkeypox-directed therapy††

Tecovirimat (oral) 53 (93.0)
Tecovirimat (intravenous) 37 (64.9)
VIGIV 29 (50.9)
Cidofovir†† 13 (22.8)
Received ICU-level care 17 (29.8)
STI coinfection§§ 16 (28.1)

Abbreviations: ICU = intensive care unit; STI = sexually transmitted infection, 
VIGIV = vaccinia immune globulin intravenous.
 * Severe manifestations of monkeypox include, but are not limited to, the clinical 

findings listed at https://emergency.cdc.gov/han/2022/han00475.asp.
 † Homelessness was defined by the clinician caring for the patient and included 

the experience of both sheltered and unsheltered homelessness. https://
www.cdc.gov/ddid/homelessness/definition.html

 § One patient had HIV infection and was receiving chemotherapy for a 
hematologic malignancy.

 ¶ Patients could experience more than one clinical manifestation.
 ** Mucosal involvement might include oral, urethral, rectal, vaginal, or other 

lesions.
 †† Patients could receive more than one treatment. All patients who received 

VIGIV or cidofovir also received tecovirimat.
 §§ STI coinfection included concurrent diagnosis of syphilis, gonorrhea, 

chlamydia, herpes simplex virus type 2, or shigellosis.

34 years (range = 20–61 years). Forty-seven (82%) had HIV 
infection; among these patients, 31 (72%) of 43 with a known 
CD4 count had <50 CD4 cells/mm3 (Table 2). Two patients 
(4%), one of whom had HIV infection, were undergoing che-
motherapy for a hematologic malignancy, three (5%) were solid 
organ transplant recipients, and three (5%) were pregnant. 
Overall, most patients were Black (68%), and 13 (23%) were 
experiencing homelessness.†††

 ††† Homelessness was defined by the clinician caring for the patient and included 
the experience of both sheltered and unsheltered homelessness. https://www.
cdc.gov/ddid/homelessness/definition.html

TABLE 2. Laboratory and treatment characteristics of hospitalized 
patients with HIV infection and severe monkeypox* for whom CDC 
provided clinical consultation (N = 47) — United States, August 10–
October 10, 2022

Characteristic (no. with information available) No. (%)

HIV CD4, cells/mm3 (43)
<50 31 (72.1)
50–200 9 (20.9)
>200 3 (7.0)
HIV Treatment (47)
 On ART at the time of monkeypox diagnosis 4 (8.5)

Abbreviation: ART = antiretroviral therapy.
* Severe manifestations of monkeypox include, but are not limited to, the clinical 

findings listed at https://emergency.cdc.gov/han/2022/han00475.asp.

All patients had severe dermatologic manifestations, and 
39 (68%) also had severe mucosal lesions (Table 1). Some 
experienced involvement of other organs, including the 
lungs (12, 21%), eyes (12, 21%), and brain or spinal cord 
(four, 7%). Overall, 53 (93%) patients received oral tecoviri-
mat, and 37 (65%) received intravenous tecovirimat; 29 (51%) 
patients received vaccinia immune globulin intravenous 
(VIGIV),§§§ and 13 (23%) received intravenous cidofovir. 
All patients who received cidofovir or VIGIV also received 
tecovirimat. Seventeen (30%) patients received ICU-level 
care and 12 (21%) died: monkeypox was a cause of death or 
contributing factor in five of these cases, six deaths remain 
under investigation to determine whether monkeypox was a 
causal or contributing factor, and in one death, monkeypox 
was not a cause or contributing factor.

Representative Case Descriptions
Patient A. In August 2022, a Hispanic or Latino man in his 20s 

with no known past medical history was evaluated at an emergency 
department for back pain and a diffuse rash (location not specified). 
He was prescribed a course of prednisone for the back pain. Swabs 
were taken from the lesions to test for Orthopoxvirus (OPXV) by 
PCR, and the results were positive two days later. Over the next 
week, the patient’s rash progressed to involve his entire body. He was 
admitted to a hospital after being evaluated for dyspnea on exertion, 
dry cough, persistent back pain, and painful left neck swelling. On 
admission, he was febrile (102.8°F [39.3°C]), and he had a diffuse 
rash with central ulcerations as well as eschars on his face, trunk, 
and extremities; oral lesions; and a left neck mass. Laboratory results 

 §§§ Tecovirimat, an FDA-approved treatment for smallpox, demonstrated efficacy 
against monkeypox in animal studies. Interim CDC guidance currently 
recommends that tecovirimat be considered in patients with severe 
monkeypox, those at high risk for severe disease, or those whose infection 
involves anatomic areas where monkeypox virus infection might constitute 
a special hazard (e.g., the eyes, pharynx, genitals, or anus). VIGIV has been 
used to treat complications from vaccinia vaccination. CDC holds an 
expanded access investigative new drug protocol that allows the use of VIGIV 
for the treatment of orthopoxviruses (including monkeypox) in an outbreak. 
https://www.fda.gov/media/78174/download

https://emergency.cdc.gov/han/2022/han00475.asp
https://www.cdc.gov/ddid/homelessness/definition.html
https://www.cdc.gov/ddid/homelessness/definition.html
https://www.cdc.gov/ddid/homelessness/definition.html
https://www.cdc.gov/ddid/homelessness/definition.html
https://emergency.cdc.gov/han/2022/han00475.asp
https://www.fda.gov/media/78174/download
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indicated a positive test result for HIV (CD4 = 79 cells/mm3, CD4 
T-lymphocyte percentage 3%). According to state reporting, the 
patient had received a positive HIV test result in 2020 but was 
subsequently lost to follow-up. A computed tomography scan of 
his neck identified a 6.9 x 7.7 x 9.8–cm mass and extensive bilateral 
cervical lymphadenopathy. On hospital day 2, the patient became 
somnolent and was transferred to ICU; the next day, he was intu-
bated for airway protection and received intravenous tecovirimat. 
He developed vasopressor-resistant hypotension, experienced 
a seizure, and went into kidney failure. During the next several 
days he was treated with vasopressors, antiepileptics, antibiotics, 
and antifungals, and required cardiopulmonary resuscitation. An 
extensive evaluation for infectious agents other than OPXV and 
HIV was negative. On the second day in ICU, he received 1 dose 
of VIGIV. Two days later, a brain scan indicated poor perfusion. 
The family elected to transition the patient to comfort measures. 
He was terminally extubated. An autopsy was conducted, with 
pathologic findings of necrosis in multiple tissues consistent with 
diffuse monkeypox. Immunohistochemistry testing demonstrated 
extensive orthopoxviral antigen in multiple tissues. Cytomegalovirus 
antigen was also detected in some tissues.¶¶¶

 ¶¶¶ Microscopic examination of autopsy tissues at the hospital and CDC showed 
findings consistent with diffuse monkeypox in specimens from a foot skin lesion, 
abdomen skin lesion, lip, vocal cord, lung, esophagus, mediastinal lymph nodes, 
and rectal mass. CDC performed immunohistochemistry testing that demonstrated 
extensive orthopoxviral antigen in multiple skin and mucosal tissues and in liver, 
pancreas, testis, adrenal gland, lung, and multiple lymph nodes. Cytomegalovirus 
antigen was also detected in a subset of skin, mucosal, and lymph node tissues.

Patient B. In July 2022, a Black man in his 30s with AIDS 
(CD4 <10 cells/mm3) and not receiving ART developed a 
rash on his face, head, back, and genitals. At multiple subse-
quent clinic visits, he was tested and treated for gonorrhea, 
chlamydia, and syphilis; however, his genital lesions pro-
gressed, and he experienced phimosis and urinary retention 
for which he was admitted to a hospital 4 weeks after his 
rash began. A lesion swab taken the day of admission tested 
positive for Monkeypox virus (MPXV) DNA by PCR. The 
patient was discharged with a urinary catheter and 14 days of 
oral tecovirimat (Supplementary Figure 1; https://stacks.cdc.
gov/view/cdc/121838). His skin lesions initially improved, 
but then spread, coalesced, and developed central necrosis 
(Figure) (Supplementary Figure 2, https://stacks.cdc.gov/
view/cdc/121835). A suprapubic catheter was placed because 
of continued need for urinary catheterization. Approximately 
10 days after discharge, the patient was readmitted with 
malaise, poor appetite, weight loss, and new hand and penile 
lesions. During a 15-day hospitalization, the patient was found 
to have methicillin-resistant Staphylococcus aureus bacteremia. 
He was transferred to ICU because of atrial fibrillation with 
rapid ventricular response. In ICU he was treated with intra-
venous tecovirimat, 2 doses of VIGIV, and antimicrobials. 
Conjunctivitis developed and was treated with trifluridine 
and antibacterial eye drops. The patient was discharged on 
oral tecovirimat and ART and with a suprapubic catheter. 

FIGURE. Disseminated lesions on the back and hands of a patient* with severe monkeypox — United States, August 10–October 10, 2022

Photos/Alexandra Dretler
* Patient has consented to the publication of these photographs.

https://stacks.cdc.gov/view/cdc/121838
https://stacks.cdc.gov/view/cdc/121838
https://stacks.cdc.gov/view/cdc/121835
https://stacks.cdc.gov/view/cdc/121835
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Summary
What is already known about this topic?

Severe manifestations of monkeypox in immunocompromised 
persons have been observed in previous outbreaks.

What is added by this report?

During August–October 2022, CDC provided clinical consulta-
tion for 57 hospitalized patients with severe manifestations of 
monkeypox, most of whom were Black men with AIDS. Delays 
were observed in initiation of monkeypox-directed therapies. 
Twelve patients died, and monkeypox was a cause of death or 
contributing factor in five patients to date, with several other 
deaths still under investigation.

What are the implications for public health practice?

Clinicians should consider early treatment with available 
therapeutics for those at risk for severe monkeypox disease, 
particularly patients with AIDS. Engaging all persons with HIV in 
care remains a critical public health priority.

During week 7 of oral tecovirimat, he was readmitted because 
of progressive necrotic lesions with bacterial superinfection on 
the left hand, left eyelid lesions with periorbital swelling, and 
a right ear canal lesion associated with drainage and decreased 
hearing. He was restarted on intravenous tecovirimat and 
continues this treatment as of this report.

Patient C. In July 2022, a non-Hispanic White man in his 
40s with AIDS (CD4 <10 cells/mm3) and not receiving ART 
was evaluated for a rash on his face, torso, hands, feet, and 
perianal area; lesion swabs tested positive for MPXV DNA 
by PCR. He was admitted to a hospital for pain control and 
received oral tecovirimat and ART. The patient experienced 
pain relief and was discharged after 7 days to complete 14 days 
of tecovirimat. However, his housing and food situations were 
unstable, and absorption of oral tecovirimat is dependent on 
concurrent intake of a full, fatty meal. Approximately 3 weeks 
after discharge, he was readmitted with coalescing, painful, and 
necrotic lesions on his hands and feet. Despite treatment with 
oral and intravenous tecovirimat for >4 weeks, 2 doses of cido-
fovir, 1 dose of VIGIV, and multiple antibiotics, progressive 
tissue necrosis led to debridement of the soft tissues of the right 
index finger and amputation of the right fourth toe. Gradually, 
the monkeypox lesions regressed. He was discharged but was 
readmitted 1 week later for unresolved lesions and severe pain. 
He received a second dose of VIGIV and remains hospitalized 
on oral tecovirimat and ART as of this report. 

Discussion

Although most monkeypox cases during the ongoing 
outbreak have been self-limited (2,8), this report highlights 
the occurrence of severe manifestations of monkeypox in 
the United States, particularly in persons with AIDS. In this 

cohort of patients hospitalized with monkeypox and for whom 
clinicians or jurisdictions sought consultations with CDC, 
nearly one third (30%) received ICU-level care, and 21% 
of patients died, including several deaths that remain under 
investigation to determine the cause of death. Most patients 
eventually received tecovirimat, but some experienced delays 
of up to 4 weeks between initial care-seeking for monkeypox 
symptoms and initiation of monkeypox-directed therapy. For 
patients with suspected or laboratory-diagnosed monkeypox 
who are at risk for severe disease (particularly those with AIDS 
and other types of severe immunocompromise), health care 
providers should consider starting monkeypox-directed therapy 
early, potentially before receipt of monkeypox testing results 
or before severe manifestations are observed. In patients with 
severe disease, or with ongoing disease despite treatment, pro-
viders should consider extending tecovirimat treatment beyond 
14 days and escalating therapy to include cidofovir or VIGIV if 
clinically indicated (9). For patients with HIV disease who are 
not on ART, clinicians should initiate ART as soon as possible, 
regardless of CD4 cell count.**** Health care providers should 
test all sexually active patients with suspected monkeypox for 
HIV at the time of testing for monkeypox unless a patient is 
already known to have HIV infection.

Most patients in this cohort were Black men, and nearly one 
quarter of cases occurred in persons experiencing homelessness. 
These findings likely reflect inequities in access to resources for 
the prevention, early diagnosis, and treatment of HIV infec-
tion, as well as missed opportunities to engage groups that 
have been socially or economically marginalized.†††† Public 
health outreach should strive to engage all persons with HIV 
infection in care and to increase access to monkeypox vacci-
nation, diagnosis, and treatment. To accomplish these goals, 
it is critical to leverage existing HIV and sexually transmit-
ted infection program resources and prioritize communities 
disproportionately affected by HIV (1). Collaboration with 
homeless services providers can help engage persons who are 
experiencing homelessness in prevention and treatment services 
for HIV and monkeypox.

The findings in this report are subject to at least four limita-
tions. First, cases were passively identified by CDC through 
consultations requested by clinicians or jurisdictions and might 
not be representative of all patients with severe monkeypox. 
Second, this report only included outcomes occurring during 
the study period; therefore, deaths occurring after this period 
were not included. Third, observed morbidity and mortality 
might have been related to factors apart from or in addition to 
monkeypox, including HIV-related opportunistic infections. 

 **** https://www.cdc.gov/hiv/clinicians/treatment/treatment-clinicians.html
 †††† https://www.hiv.gov/hiv-basics/overview/about-hiv-and-aids/

who-is-at-risk-for-hiv

https://www.cdc.gov/hiv/clinicians/treatment/treatment-clinicians.html
https://www.hiv.gov/hiv-basics/overview/about-hiv-and-aids/who-is-at-risk-for-hiv
https://www.hiv.gov/hiv-basics/overview/about-hiv-and-aids/who-is-at-risk-for-hiv
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Finally, conclusions about the effectiveness of monkeypox 
treatments cannot be inferred from these observational data.

The occurrence of severe manifestations of monkeypox in 
patients who were most commonly immunocompromised 
because of AIDS highlights the importance of engaging all 
persons with HIV in sustained care and ending the HIV epi-
demic. Clinicians should consider close clinical monitoring, 
early treatment with available medical countermeasures, and 
extension or escalation of therapy as indicated in patients with 
or at risk for severe monkeypox. Ensuring equitable access to 
resources for the diagnosis, treatment, and prevention of HIV 
and monkeypox remains a vital public health priority.
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