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Pr esen tation of C a se

Dr. Vivian De Oliveira Rodrigues Gama (Medicine): A 31-year-old man was admitted to 
this hospital because of perianal and penile ulcers, rectal pain, and vesiculopustu-
lar rash.

The patient had been in his usual state of health until 9 days before this admis-
sion, when he noticed several itchy white “bumps” around the anus that subse-
quently evolved into ulcerative lesions. The next day, he sought evaluation at a 
primary care clinic of another hospital. Tests for human immunodeficiency virus 
(HIV), syphilis, gonorrhea, and chlamydia were performed. An injection of penicil-
lin G benzathine was administered, and treatment with valacyclovir was started.

During the next 5 days, the perianal ulcers did not abate, and the patient 
stopped taking valacyclovir. Painful proctitis with rectal bleeding and malodorous, 
mucopurulent discharge developed, along with fever, chills, drenching sweats, and 
new tender swelling in the groin. Three days before this admission, a new painless 
ulcer appeared on the penis that was similar in appearance to the perianal ulcers. 
Two days before this admission, new scattered vesicular lesions appeared on the 
arms and legs, and the patient presented to the infectious disease clinic of this 
hospital for evaluation.

Additional history was obtained from the patient. Fourteen years before this 
evaluation, sore throat and upper body rash developed; he received a diagnosis of 
secondary syphilis and was treated with penicillin G benzathine. He also had a 
history of recurrent oral herpes simplex virus (HSV) infection, for which he was 
treated intermittently with valacyclovir. He took daily oral emtricitabine and teno-
fovir for HIV preexposure prophylaxis (PrEP). There were no known drug allergies.

The patient lived in a suburban area of Massachusetts with two roommates and 
a cat. Two weeks before this evaluation, he had traveled to an urban area of south-
eastern Canada. During this trip, he had had sex with male partners without the 
use of barrier protection. There was no other recent travel. The patient did not 
smoke cigarettes or use illicit drugs; he drank alcohol rarely.
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On examination, the temperature was 36.5°C, 
the blood pressure 130/86 mm Hg, the pulse 75 
beats per minute, and the oxygen saturation 
98% while the patient was breathing ambient 
air. The body-mass index (the weight in kilo-
grams divided by the square of the height in 
meters) was 23.9. There were six tender perianal 
ulcers, measuring less than 1 cm in diameter, 
with raised, firm margins. There was also one 
ulcer on the dorsum of the penile shaft, measur-
ing 7 mm in diameter, with raised borders 
(Fig. 1). Painful bilateral inguinal lymphadenopa-
thy was present. The perianal skin was weeping, 
and there was proctitis with severe tenderness 
that precluded digital rectal examination. In ad-
dition, there were approximately 12 papulovesicu-
lar lesions scattered across the chest, back, arms, 
and legs. The lesions measured 2 mm in diam-
eter, were filled with clear fluid, and had sur-
rounding erythema (Fig. 2A and 2B).

Blood levels of electrolytes and glucose were 
normal, as were the results of kidney-function 
and liver-function tests. A blood test for trepo-
nemal antibodies was positive; a rapid plasma 
reagin (RPR) test was reactive at a dilution of 
1:1. A blood test for HIV was nonreactive, and 
tests of urine and rectal specimens for Neisseria 
gonorrhoeae and Chlamydia trachomatis nucleic ac-
ids were negative. A test of a specimen obtained 
from a perianal ulcer for HSV nucleic acids was 
performed, and a blood sample was obtained for 
bacterial culture. An injection of ceftriaxone was 

administered, and treatment with valacyclovir 
and doxycycline was started.

During the next 2 days, the ulcers did not 
abate and the rectal pain worsened, such that 
the patient was not able to sit, sleep, or have 
bowel movements. Additional skin lesions ap-
peared. The patient returned to the infectious 
disease clinic for evaluation. Anoscopy revealed 
intense rectal and anal inflammation with shal-
low ulcerations and purulent exudate, findings 
consistent with proctitis (Fig. 3). The patient was 
admitted to this hospital.

On examination, the patient appeared un-
comfortable because of rectal pain. Skin lesions 
that had become pustular with an erythematous 
base were scattered across the scalp, chest, back, 
legs, and arms, including one on the palm 
(Fig. 2C). There were no lesions in the mouth. 
Multiple tender, enlarged inguinal lymph nodes, 
measuring more than 1 cm in diameter, were 
present. The perianal and penile ulcers were 
tender and had heaped margins around a central 
dry base. The complete blood count and the 
white-cell differential count were normal. Swabs 
from a perianal ulcer and a chest skin lesion 
were obtained for bacterial culture.

Treatment with intravenous acyclovir was 
started, and doxycycline was continued; stool 
softeners and hydromorphone were adminis-
tered. A blood test for HIV type 1 RNA was 
performed.

A diagnostic test was performed.

Figure 1. Photographs of Perianal and Penile Ulcers from 2 Days before Admission.

Panel A shows a tender perianal ulcer, measuring less than 1 cm in diameter, with raised, firm margins. Panel B shows 
an ulcer on the dorsum of the penile shaft, measuring 7 mm in diameter, that is similar in appearance to the peri‑
anal ulcer. Panel C shows that the ulcer has heaped margins around a central dry base. In all panels, the patient’s 
hands are shown.
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Differ en ti a l Di agnosis

Dr. Nesli Basgoz: I was involved in the care of this 
patient, and I am aware of the final diagnosis. 

This 31-year-old man was admitted to the hospi-
tal with an illness that began with rash, with 
anogenital and cutaneous lesions, followed by 
regional lymphadenopathy, systemic symptoms, 

Figure 2. Photographs of the Rash.

Panels A and B show scattered papulovesicular lesions on the chest that were present 2 days before admission. The 
lesions measure 2 mm in diameter, are filled with clear fluid, and have surrounding erythema. Panel C shows a lesion 
on the right palm that was present at the time of admission. Panel D shows a papulovesicular lesion on the left sec‑
ond finger, which was one of the last skin lesions to develop, approximately 2 weeks after the onset of symptoms.
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and progression of disseminated papulovesicular 
and papulopustular skin lesions. On the basis of 
the timing of his presentation, his illness was 
best described as subacute, although the daily 
progression of symptoms was rapid enough to 
prompt admission. At the time of admission, 
symptoms had been present for more than a 
week, so many hyperacute infections could be 
ruled out.

The patient’s only recent travel had been to 
Canada. His status as a man who has sex with 
men and his history of syphilis placed him at 
increased risk for sexually transmitted infections 
(STIs) as well as other infections that are trans-
mitted through close contact. He had no known 
sick contacts or contacts with similar symptoms, 
at least initially. There were two important anti-
microbial exposures. He took daily emtricitabine 
and tenofovir for HIV PrEP, which dramatically 
reduces the risk of acquiring HIV. He also took 
oral valacyclovir several times per year for out-
breaks of oral HSV infection. He was not known 
to have any systemic, anatomical, or functional 
alterations that would increase his risk of infec-
tion; specifically, he did not have any conditions 
or receive any treatments that would suppress the 
immune system, and he did not have a chronic 
medical illness such as liver disease, kidney dis-
ease, or diabetes.

During the patient’s two outpatient visits at 
this hospital, a broad differential diagnosis was 
considered and extensive testing was performed. 
Initial treatments included penicillin G benza-
thine, ceftriaxone, and oral valacyclovir and 
doxycycline. When his symptoms continued to 
worsen despite these treatments, he was admit-
ted to the hospital. Laboratory test results were 
normal.

Integration of the clinical presentation with 
epidemiologic and host factors, along with use 
of a medically modified Bayesian analysis (Fig. 
S1 in the Supplementary Appendix, available 
with the full text of this article at NEJM.org), led 
us to develop a tripartite differential diagnosis, 
which I call the “three Ls”:

First, what is most likely? Which infection is 
most probable? Although we began by respect-
ing the principle of medical parsimony, there 
were reasons to consider multiple infections in 
this patient.

Second, what is most lethal? Are any infec-
tions likely to rapidly harm the patient and his 
contacts if not detected and treated early?

Third, what is left? Among infectious disease 
physicians, noninfectious illnesses are often rel-
egated to this category, although they represent 
a substantial proportion of the cases we encoun-
ter. Finally, uncommon infections need to be 
considered.

With these principles in mind, we considered 
the typical human pathogens that could be as-
sociated with this patient’s presentation.

Viral Infections
Genital Herpes

Many features of the patient’s presentation could 
be explained by anogenital HSV infection, known 
as genital herpes. Genital herpes can be caused 
by either HSV type 1 (HSV-1) or HSV type 2 
(HSV-2), although most cases are caused by HSV-2. 
The incubation period for genital herpes ranges 
from 2 to 14 days, with an average of 4 to 5 days, 
which would fit with this patient’s sexual his-
tory. The severity of his symptoms would be 
most consistent with genital herpes due to pri-
mary HSV infection, which has a variable clini-
cal course but is often relatively severe, with 
painful ulcers, inguinal lymphadenopathy, fever, 
malaise, and headache. The lesions associated 
with primary HSV infection — which can be 
vesicles, pustules, or relatively shallow ulcers — 

Figure 3. Photograph from Anoscopic Examination.

A photograph obtained during anoscopy, performed 
on the day of admission, shows intense rectal and anal 
inflammation with shallow ulcerations and purulent 
exudate, findings consistent with proctitis.
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have an erythematous base. Concurrent perianal 
disease, proctitis, and genital disease can occur.

However, several features of this patient’s 
presentation were atypical for genital herpes. 
First, the perianal lesions were not clustered, 
and the penile lesion was solitary. Second, on 
the basis of the severity of his symptoms, pri-
mary HSV infection would be most likely, but 
primary infection occurs in patients who do not 
have a history of HSV infection. Conversely, on 
the basis of his history of recurrent oral HSV 
infection, nonprimary HSV infection with a first 
episode of genital involvement would be more 
likely, but nonprimary infection is often associ-
ated with milder disease. Finally, multiple vesicu-
lopustular lesions at distant sites were present at 
the time of presentation. Although viremia oc-
curs in up to one quarter of patients with pri-
mary genital herpes, widespread cutaneous le-
sions are unlikely to develop in immunocompetent 
patients. This patient’s history and the findings 
on physical examination and laboratory testing 
did not suggest a preexisting immunocompro-
mised state.

Varicella
Could this patient have varicella–zoster virus 
(VZV) infection? Vaccination has reduced the 
incidence of primary VZV infection, known as 
varicella or chickenpox. In patients with chicken-
pox, skin lesions can show progression from 
maculopapular features to vesiculopustular fea-
tures (with the appearance of “a dew drop on a 
rose petal”), a change observed in some of the 
skin lesions in this patient. VZV is typically ac-
quired through a respiratory route, but it may be 
transmitted through contact with skin lesions. 
Could cutaneous contact result in anogenital dis-
ease followed by viremia and generalized rash? 
There have been rare reports of chickenpox oc-
curring in a “diaper rash” distribution in chil-
dren, but we could find no such reports in 
adults. Reactivation of VZV infection, known as 
herpes zoster or shingles, in a dermatomal dis-
tribution can involve the anogenital area, but the 
anatomical distribution in this patient did not fit 
with this diagnosis.

HIV Infection
We considered the possibility that this patient 
had acquired HIV despite the use of PrEP. Pri-
mary HIV infection is associated with exanthems 

and enanthems, lymphadenopathy (which is usu-
ally generalized), and systemic symptoms. The 
patient did not have the typical laboratory abnor-
malities associated with HIV infection, had a 
negative test for HIV antigens and antibodies, 
and later had a negative polymerase-chain-reac-
tion (PCR) test for HIV RNA; these findings 
ruled out this diagnosis.

Molluscum Contagiosum
Molluscum contagiosum virus is a poxvirus that 
causes a skin infection known as molluscum 
contagiosum. The associated skin lesions are typi-
cally flesh-colored papules measuring 2 to 5 mm 
in diameter. They can be umbilicated and can 
appear anywhere on the body. Sexually transmit-
ted molluscum contagiosum involves the groin, 
genitals, lower abdomen, and upper thighs. The 
lesions are occasionally inflamed. In patients 
with HIV infection and other immunocompro-
mised patients, molluscum contagiosum lesions 
may be extensive and progress rapidly. In this 
patient, some of the early lesions were consistent 
with molluscum contagiosum, but the palm in-
volvement and the progressive disease were not. 
Furthermore, molluscum contagiosum would 
not explain the proctitis, lymphadenopathy, or 
systemic symptoms.

Bacterial Infections
Gonorrhea

Gonorrhea is an STI caused by N. gonorrhoeae. It 
is a common cause of urethritis in men and cer-
vicitis in women. Although genital and extra-
genital gonorrhea can be asymptomatic, proctitis 
can occur, making the infection indistinguish-
able from other STIs. Disseminated gonococcal 
infection is reported in 1 to 3% of patients with 
gonorrhea. Case series highlight two different 
forms of disseminated gonococcal infection — 
purulent monoarthritis or oligoarthritis and a 
syndrome of dermatitis, tenosynovitis, and mi-
gratory polyarthralgias — but the clinical spec-
trum is heterogeneous. Cutaneous findings are 
reported in 50 to 75% of patients with bactere-
mia. The skin lesions may resemble the vesicu-
lopustular lesions seen in this patient. However, 
patients with disseminated gonococcal infection 
do not commonly have signs and symptoms of a 
localized gonococcal infection (e.g., proctitis) at 
the time of diagnosis, and perianal and penile 
ulcers would not be explained by gonorrhea.
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Syphilis
Syphilis is an infection caused by the spirochete 
Treponema pallidum. The average incubation period 
is 2 to 3 weeks, although symptoms have been 
reported only 3 days after exposure. The primary 
lesion, or chancre, is typically an ulcer measur-
ing 1 to 2 cm in diameter with an indurated 
margin. Penile lesions are common; perianal 
lesions can also be seen. Chancres are usually 
painless but may be associated with pain in 
some cases. The presence of multiple chancres 
is uncommon. The secondary stage of syphilis, 
known as secondary syphilis, is associated with 
systemic symptoms and lymphadenopathy (which 
is typically more generalized than the lymphade-
nopathy observed in this patient), as well as rash 
and a positive RPR test. The rash can be pustu-
lar. Involvement of the palms and soles is a com-
mon feature. However, extensive painful peri-
anal disease and proctitis would not be explained 
by syphilis.

Lymphogranuloma Venereum
C. trachomatis is the most common bacterial cause 
of sexually transmitted genital infection in the 
United States. Lymphogranuloma venereum is a 
disease caused by the L1, L2, and L3 serovars of 
C. trachomatis. Lymphogranuloma venereum can 
lead to proctitis or proctocolitis, and outbreaks 
among men who have sex with men have been 
reported in the United States. The primary lesion 
is a genital or anal ulcer that develops 3 to 12 
days after exposure and is often asymptomatic. 
The secondary stage of lymphogranuloma vene-
reum is characterized by involvement of regional 
lymph nodes. The groove sign (which indicates 
involvement of both the inguinal nodes and the 
femoral nodes just below them) and inguinal 
buboes (which may suppurate and drain) may be 
present but are not universal features. The sec-
ondary stage is often associated with systemic 
symptoms. Persistent perianal and penile ulcers 
and disseminated skin lesions have not been 
described with this illness.

Chancroid
Chancroid is an infection caused by the bacteri-
um Haemophilus ducreyi, which is an uncommon 
cause of genital ulcer disease and lymphade-
nopathy in the United States. Chancroid is as-
sociated with the development of one or more 

deep, painful genital or perianal ulcers and with 
tender inguinal lymphadenopathy. Proctitis has 
not been attributed to this infection alone, and 
disseminated skin lesions have not been de-
scribed.

Hospi ta l Cour se

Dr. Sascha N. Murillo (Medicine): When this patient 
was admitted to the hospital, we benefited great-
ly from the seamless transition of care between 
the physician in the outpatient infectious disease 
clinic and our internal medicine team. We con-
sidered briefly whether antimicrobial resistance 
could be playing a role. Multidrug-resistant gon-
orrhea is an increasing threat worldwide and has 
been reported in the United States. However, all 
testing for gonorrhea from multiple sites, includ-
ing the blood, both before and after ceftriaxone 
treatment was negative. Acyclovir-resistant HSV 
infection was also considered. Although this 
patient took valacyclovir intermittently for oral 
HSV infection, he did not have a history of fre-
quent high-titer infections in the context of an 
immunocompromised state, which is predictive 
of acyclovir resistance. Unfortunately, the pain-
ful perianal ulcers and proctitis persisted, and 
new skin lesions continued to develop in a wide 
distribution, although at a slower rate than they 
had developed previously.

Dr. Basgoz: It seemed increasingly clear that 
there must be a feasible alternative infectious 
disease diagnosis. We noted that some of the 
vesiculopustular lesions had taken on a more 
umbilicated appearance and that some were 
crusting and healing. We also noted that the 
persistent perianal ulcers were firm and deeply 
ulcerated. During the first week of the patient’s 
hospitalization, we received the results of HSV 
and VZV PCR tests performed on swabs from 
skin lesions and blood, all of which were nega-
tive. The patient reported that he had been talk-
ing to two sexual contacts in Canada who had 
illnesses like his own. Their illnesses had also 
defied initial diagnosis and failed to resolve with 
empirical treatment. At this point, we contacted 
our local public health authorities to ask wheth-
er they had received any reports of similar ill-
nesses and to request that they communicate 
with their Canadian counterparts.

Very early one morning, I awoke thinking 
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about the possibility of a poxvirus. A PubMed 
and general Internet search that included the 
terms “poxvirus,” “outbreak,” and “sexually trans-
mitted infection” revealed a report that had been 
posted on the same day by public health au-
thorities in the United Kingdom. It described 
four cases similar to this one, in which a diag-
nosis of monkeypox had been confirmed. It was 
at this point that I contacted the infection con-
trol unit at our hospital to report my concern 
that the patient may have monkeypox.

Dr . Nesli  B a sg oz’s  Di agnosis

Infection with monkeypox virus.

Infec tion Con trol M a nagemen t

Dr. Erica S. Shenoy: Several hours before I was no-
tified of the concern that the patient may have 
monkeypox, he had been placed in a standard 
single-bed room because of a new exposure to 
severe acute respiratory syndrome coronavirus 2. 
Personal protective equipment (PPE) — includ-
ing a gown, gloves, eye protection, and an N95 
respirator — had been instituted for all health 
care personnel entering the room. The same PPE 
is currently recommended when caring for pa-
tients with suspected or confirmed monkeypox 
in health care settings.

Given the concern about monkeypox in this 
patient, we contacted the Massachusetts state 
epidemiologist to discuss whether testing for 
monkeypox virus was warranted. At that time, 
the Centers for Disease Control and Prevention 
(CDC) had recommended that patients with sus-
pected or confirmed monkeypox be placed in an 
airborne infection isolation room, and we deter-
mined that admitting the patient to this type of 
room, in the Special Pathogens Unit of this 
hospital, was indicated.1 The Special Pathogens 
Unit is a general medical unit that includes 10 
airborne infection isolation rooms. Staff in this 
unit have received training and participate in 
preparedness activities related to the role of this 
hospital as a Regional Emerging Special Patho-
gens Treatment Center (RESPTC). Ten RESPTCs 
were established in 2015, by the assistant secre-
tary for preparedness and response in the De-
partment of Health and Human Services, for the 
management of high-consequence infectious 

diseases, such as monkeypox. However, all health 
care facilities must be able to effectively identify 
suspected cases of high-consequence infectious 
diseases, to implement appropriate isolation, 
and to engage local infection prevention and 
control, as well as public health partners.

Dr. Catherine M. Brown: In May 2022, the World 
Health Organization issued a report identifying 
cases of monkeypox that had been diagnosed in 
persons living in multiple countries where the 
disease is not endemic.2 Most of the cases had 
occurred in persons with no history of travel to 
Africa, and many had occurred in men who have 
sex with men. Persons infected with monkeypox 
virus are thought to be infectious beginning 
with the onset of symptoms. The virus is intro-
duced into breaks in the skin or mucous mem-
branes through direct contact (exposure to bodily 
fluids or monkeypox lesions) or indirect contact 
(exposure to fomites, such as those in clothing 
or bedding); it can also be introduced through 
large respiratory droplets after prolonged face-
to-face contact. Household transmission has been 
documented in both endemic and nonendemic 
areas,3,4 whereas only a single case of nosoco-
mial transmission in nonendemic areas had 
been described before the current outbreak.5

During the incubation period, which lasts ap-
proximately 7 to 14 days, monkeypox virus ini-
tially replicates at the site of inoculation, spreads 
to local lymph nodes, and causes viremia. After 
this period, a prodromal illness develops that is 
characterized by fever, headache, and lymphade-
nopathy; the presence of lymphadenopathy can 
distinguish monkeypox from smallpox. Not all 
patients report a febrile illness. Thereafter, rash 
occurs, with lesions progressing through several 
stages. Given this patient’s clinical presentation 
and his social and travel history, we were con-
cerned that he was at high risk for monkeypox, 
and the decision was made to test for monkey-
pox virus.

Di agnos tic Tes ting

Dr. Sandra C. Smole: Swab specimens obtained 
from skin lesions and the throat were sent to the 
Massachusetts State Public Health Laboratory, 
which is part of the Laboratory Response Net-
work. Real-time PCR testing detected the pres-
ence of nonvariola orthopoxvirus DNA, a finding 
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that specifically ruled out smallpox.6 Additional 
clinical swab specimens and serum were sent in 
parallel to the CDC, where species-specific real-
time PCR testing confirmed the presence of 
monkeypox virus, West African clade.6 After the 
West African clade was confirmed, the Massa-
chusetts State Public Health Laboratory notified 
the CDC Federal Select Agent Program that se-
lect agent regulations did not apply. Serologic 
testing identified anti-orthopoxvirus IgM in the 
absence of recent vaccination.

There are two distinct clades of monkeypox 
virus. The Congo Basin clade (which is endemic 
in Central Africa) is associated with case fatality 
rates of up to 11%, and human-to-human trans-
mission is well documented.6 The West African 
clade is associated with less severe disease (case 
fatality rates of <3%),7 and in the past, limited 
human-to-human transmission has been report-
ed.8 Recent outbreaks of the West African clade 
in Nigeria suggest that transmission between 
close contacts may be more common than ini-
tially reported.9 Death is most likely to occur in 
children10 and immunocompromised patients7; 
the pooled case fatality rate is lower for the West 
African clade (3.6%) than for the Congo Basin 
clade (10.6%).10

L a bor at or y Di agnosis

Infection with monkeypox virus, West African 
clade.

Con tac t Tr acing a nd E x posur e 
In v es tig ation

Dr. Shenoy: While awaiting confirmation of the 
diagnosis, we began the process of contact trac-
ing and exposure investigation to identify and 
subsequently assess risk for persons with con-
firmed exposure to the patient during the period 
when he was not isolated. This period included 
his outpatient visits, an encounter in the emer-
gency department, and his inpatient admission. 
All health care personnel with a confirmed ex-
posure of any risk level (high, intermediate, or 
low or uncertain) were monitored for symptoms. 
We worked with the Massachusetts Department 
of Public Health to identify options for post-
exposure prophylaxis for persons with high-risk 

exposures or with specific intermediate-risk ex-
posures.

Public He a lth Consider ations

Dr. Brown: Once the diagnosis of monkeypox was 
established, epidemiologists from the Massachu-
setts Department of Public Health coordinated 
with the hospital to initiate case investigation 
and contact tracing. Interviews of the patient 
elicited an epidemiologic profile consistent with 
that observed in other recent cases, including no 
history of travel to an endemic region and no 
known contacts with monkeypox. Contact trac-
ing initially identified more than 200 possible 
contacts among health care personnel and per-
sonal contacts. Further assessment, performed 
with the application of criteria for exposure risk 
level, reduced this number. Contacts with an 
exposure of any risk level are to be monitored 
for symptoms (fever or chills, lymphadenopathy, 
and rash) for 21 days after the exposure. Moni-
toring is to be overseen by the public health 
department or health care institution; frequent 
communication between contacts and monitors 
is advised.11

Dr. Lawrence C. Madoff: Smallpox vaccination 
provides protection against monkeypox; however, 
routine smallpox vaccination in the United States 
ended in 1972, after disease eradication. Thus, 
postexposure prophylaxis with the use of the 
smallpox (vaccinia) vaccine (ACAM2000) or the 
smallpox and monkeypox vaccine (JYNNEOS) is 
recommended after high-risk exposures and can 
also be considered for intermediate-risk expo-
sures. Given its safety profile and ease of admin-
istration, JYNNEOS, which has been approved by 
the Food and Drug Administration for the pre-
vention of both smallpox and monkeypox,11,12 
was obtained from the Strategic National Stock-
pile and made available to occupational health 
services at the hospital. Within the first week 
after diagnosis, several contacts were tested for 
monkeypox, and none had positive tests.

Current guidance indicates that infected per-
sons should remain in isolation until all skin 
lesions have resolved and a fresh layer of skin 
has grown. Because this patient had mucous 
membrane lesions, reepithelialization of ulcerat-
ed mucosal surfaces was thought to be required.
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Most patients with monkeypox have mild, 
self-limited disease and are treated with sup-
portive care only, but some patients have severe 
disease. Currently, no medical countermeasures 
have been approved for the treatment of mon-
keypox. However, two antiviral agents (tecoviri-
mat and cidofovir) and vaccinia immune globu-
lin intravenous are available in the Strategic 
National Stockpile as options for treatment. To 
date, among reported cases in the United States 
in the current outbreak, at least one patient has 
been treated with tecovirimat.13 These medical 
countermeasures should be considered in pa-
tients with monkeypox who have severe disease 
or have a high risk of severe disease, including 
immunocompromised patients, children, preg-
nant or breast-feeding patients, and those with 
one or more complications of illness. In accor-
dance with current CDC recommendations, 
treatment should also be considered in patients 
with monkeypox caused by accidental implanta-
tion in the eyes, mouth, or other areas.14

Hospi ta l M a nagemen t a nd 
Ins ti t u tiona l R esponse

Dr. Paul D. Biddinger: The evaluation of even a single 
patient with a high-consequence infectious dis-
ease, such as monkeypox, can be extremely 
complex and challenging for any hospital. Hos-
pital leaders must have complete confidence in 
the ability of their staff to access and safely use 
PPE, following appropriate infection control pro-
cedures in potentially high-risk situations. Im-
mediate just-in-time refresher training for staff 
may be needed. There is also a need for frequent 
communication and coordination with city, state, 
and federal public health authorities, and the 
communications internally to the hospital com-
munity and externally to the public can be com-
plex and labor intensive. In addition, the hospi-
tal must be able to make resources available to 
support contact tracing and perform exposure 

investigations, to possibly establish vaccination 
clinics for postexposure prophylaxis, and to 
make rapid changes to the electronic health re-
cords system to support infection prevention and 
control, among other activities.

Dr. Joshua J. Baugh: Because of this complexity, 
the safe and appropriate care of a patient with a 
high-consequence infectious disease often neces-
sitates activation of the hospital emergency op-
erations plan and use of the hospital incident 
command system. At our hospital, the response 
to this case involved more than 30 hospital lead-
ers participating in the hospital incident com-
mand system, as well as hundreds of frontline 
staff members.

Foll ow-up

Dr. Murillo: Approximately 2 weeks after the on-
set of symptoms in this patient, we noted the 
development of the last new lesions: small sores 
inside the left naris, under a toe, and on the left 
second finger (Fig. 2D). We estimated that over 
the course of his illness, he had had approxi-
mately 25 skin lesions at different stages of 
evolution. Although the patient had malaise and 
fatigue, he did not have fever during the hospi-
talization. The inguinal lymphadenopathy began 
to abate. On the ninth hospital day, all the lesions 
had scabbed and fallen off, with adequate reepi-
thelialization. The patient was no longer consid-
ered to be infectious and was discharged home.

Fina l Di agnosis

Infection with monkeypox virus, West African 
clade.

This case was presented as a tabletop exercise for the purpose 
of rapidly disseminating information about the first confirmed 
case of monkeypox in the United States during the 2022 outbreak.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.

We thank the many clinicians and support staff members at 
Massachusetts General Hospital for their contributions to the 
evaluation and treatment of this patient.
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