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Introduction: Mpox, formerly known as monkeypox, is a public health emergency most commonly presenting
with a painful rash and several systemic findings. However, there are several conditions that may mimic its
presentation.
Objective: This narrative review provides a focused overview of mpox mimics for emergency clinicians.
Discussion:Mpox is a global health emergency. The disease is primarily spread through contact, followed by the
development of a centrifugally-spread rash that evolves from macules to papules to vesicles to pustules. This is
often associated with lymphadenopathy and fever. As the rash is one of the most common presenting signs of
the infection, patients mpox may present to the emergency department (ED) for further evaluation. There are
a variety of mimics of mpox, including smallpox, varicella, primary and secondary syphilis, acute retroviral syn-
drome, and genital herpes simplex virus.
Conclusion: Knowledge of mpox and its mimics is vital for emergency clinicians to differentiate these conditions
and ensure appropriate diagnosis and management.

Published by Elsevier Inc.
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1. Introduction

Since an initial cluster of mpox (formerly known as monkeypox)
was identified in the United Kingdom in May 2022, confirmed cases
in the largest multi-country mpox outbreak to date have continued
to increase worldwide, prompting declarations of a national health
emergency in the U.S. and a global health emergency by the World
Health Organization (WHO) [1]. As of December 21, 2022, there
have been 83,424 confirmed cases and 72 deaths in 110 countries,
with 29,740 cases and 20 deaths in the U.S [2]. There are several char-
acteristic features of the mpox exanthem, including the progression
of a painful centrifugally-spread rash that evolves from macules to
papules to vesicles to pustules, which when combined with other
distinct characteristics, such as regional lymphadenopathy, should
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increase suspicion for this diagnosis [3-5]. While in the 2022 out-
break the disease appears to be self-limited with an extremely low
mortality rate (primarily associated with complications including
encephalitis), morbidity can be significant due to painful skin and
oral lesions, limiting oral intake and requiring hospitalization
[1,2,6,7]. Given the potential morbidity and transmission through
droplets, direct skin-to-skin contact, or contact with contaminated
surfaces, prompt recognition and management are imperative to
limit spread and reduce potential morbidity in vulnerable popula-
tions [5]. While definitive diagnosis of mpox is made with polymer-
ase chain reaction (PCR), this assay is not universally available, and
test results are unlikely to return in the span of an emergency depart-
ment (ED) visit. Emergency clinicians may see increased volumes of
patients seeking assessment for vague complaints of “rash” or
“lesions” and must therefore be able to distinguish the clinical find-
ings in order to prioritize testing and begin proper treatment.

There are a variety of potentially deadly skin conditions, including
acute generalized exanthematous pustulosis (AGEP), Stevens-Johnson
syndrome (SJS), toxic epidermal necrolysis (TEN), pemphigus vulgaris,
y of Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
torización. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.
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meningococcemia, toxic-shock syndrome, and others. Many other in-
fectious diseases can also result in rash, including smallpox; varicella;
herpes simplex virus (HSV); measles; hand, foot, mouth disease;
molluscum contagiosum; human immunodeficiency virus (HIV); syph-
ilis; disseminated gonococcal infection (DGI); lymphogranuloma
venereum (LGV); chancroid; staphylococcal scalded skin syndrome
(SSSS); Rocky Mountain spotted fever (RMSF); and fungal infection.
Table 1 provides an overview of these conditions. However, many of
these conditions do not typically present with a progressive rash with
papules, vesicles, or pustules. This review will provide a focused differ-
ential of dermatologic conditions that may resemble mpox for the
emergency clinician, including smallpox, varicella, syphilis, acute retro-
viral syndrome, and genital herpes.

2. Methods

To construct this review, the authors searched Pubmed and Google
Scholar for articles using the keywords “monkeypox”, “mpox”, “small-
pox”, “varicella”, chickenpox”, “syphilis”, “HIV”, “retroviral syndrome”,
“genital herpes” throughDecember 22, 2022. Authors evaluated case re-
ports and series, retrospective and prospective studies, randomized
Table 1
Key findings and features of potential mimics of mpox.

Condition Cutaneous manifestations

Smallpox Initial macules become papules then ves
Oropharyngeal lesions
Prominent lymphadenopathy

Varicella Simultaneous fever with pruritic rash; su
various stages

Genital herpes (herpes simplex virus; HSV) Grouped 2–4 mm vesicles with underlyi
Can have umbilicated appearance and be

Measles Initial development of Koplik spots prior
Erythematous maculopapular lesions spr

Hand, foot, and mouth disease Uniform evolution of macules to papules
Molluscum contagiosum 2–5 mm pruritic, firm, dome-shaped shi

Can have peripheral ‘crown’ of punctifor
Acute retroviral syndrome (human
immunodeficiency virus; HIV)

Diffuse, 5–10 mm, well-circumscribed pi
May be mildly pruritic

Syphilis Primary: Single genital papule evolving t
Secondary, early: diffuse, macular, flat, p
Secondary, late: large, flattened papules

Disseminated gonococcal infection (DGI) Painless macules, papules, or petechiae e
erythema

Lymphogranuloma venereum (LGV) Isolated genital ulcer that heals with 2–6
nodes; may have rectal mass

Chancroid Erythematous genital papule evolving to
yellow-gray exudate

Meningococcemia May initially present with nonspecific m
Develop focal petechiae on trunk and leg
and necrosis

Staphylococcal scalded skin syndrome (SSSS) Erythema spreading to generalized body
Positive Nikolsky sign
No mucous membrane involvement

Rocky Mountain spotted fever (RMSF) Blanching erythematous 1–4 mm macule
May later involve palms and soles

Toxic shock syndrome (TSS) Diffuse macular erythroderma
Mucous membranes may be involved wi
Desquamation 1–2 weeks after illness on

Fungal infection Cryptococcus: local cellulitis, ulceration,
Histoplasmosis: varying papules, plaques

Acute generalized exanthematous pustulosis
(AGEP)

Non-follicular pustules on edematous ery
Starts on face and spread to trunk and lim

Erythema multiforme Initial erythematous round papules with
area, surrounded by ring of pale edema,

Pemphigus vulgaris Primary lesions: tense, clear vesicles/bull
followed by rupture and areas of sensitiv
Positive Nikolsky sign

Stevens-Johnson syndrome (SJS)/toxic
epidermal necrolysis (TEN)

Coalescing erythematous macules with p
Hemorrhagic mucosal erosions with whi
Positive Nikolsky sign

Sweet syndrome Painful, edematous, red or violaceous pap
Oral lesions may be present
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controlled trials, systematic reviews and meta-analyses, and other nar-
rative reviews. Authors also reviewed guidelines and supporting cita-
tions of included articles. The literature search was restricted to
studies and resources published in English. Three authors with experi-
ence in critical appraisal of the literature reviewed all of the resources
and decided which resources to include for the review by consensus,
with a focus on emergency medicine-relevant articles. When available,
systematic reviews and meta-analyses were preferentially selected.
These were followed sequentially by randomized controlled trials, pro-
spective studies, retrospective studies, case reports, and other narrative
reviews when alternate data were not available. A total of 67 resources
were selected for inclusion in this review.

3. Discussion

3.1. Key characteristics of Mpox and related dermatitis

Rash is one of the characteristic features of mpox, occurring in over
97% of cases (Fig. 1) [8]. It typically begins on days 1–3 of illness, though
it can appear as late as the 11th day of infection [3,9,10]. Initially lesions
can be pruritic, painful, indurated, and umbilicated, and they frequently
icles and pustules; deep-seated, firm, umbilicated lesions

perficial papules and vesicles with irregular borders and centripetal distribution in

ng erythema, progressing to vesiculopustules with erosions and ulcerations
pruritic
to rash
eading cephalocaudally and centrifugally
then vesicles and pustules with predilection for palms, soles, and oropharynx
ny, centrally umbilicated lesions
m or radiating vessels
nk-red macules and maculopapules

o a 1–2 cm painless ulceration with non-exudative base
ale pink-to-brown elliptical lesions
or annular lesions
volving into pustules with central “gun-metal gray” necrotic areas and surrounding

week interval to development of large painful superficial or deep inguinal lymph

pustule, followed by painful ulceration approximately 1–2 cm in diameter with

aculopapular rash for 1–2 days
s; may involve oral mucosa; may coalesce into purpura and/or cutaneous hemorrhage

progressing to flaccid bullae with shallow erosions

s evolving into petechiae beginning on distal extremities and spreading to trunk

th hyperemia
set (often palms and soles)
or whitlow at inoculation; umbilicated lesions with AIDS
, nodules, pustules, ulcers; lesions may resemble molluscum lesions
thema
bs
centripetal spread evolving to target lesions <3 cm in diameter with dusky central
and erythematous peripheral halo
ae on head, trunk, mucosa which then become flaccid and turbid within several days,
e, denuded skin

urpuric centers progressing to vesicles and bullae, followed by skin sloughing
te or gray membrane

ules, plaques, and nodules ranging in size up to several cm
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Fig. 1.Mpox lesions on penis. Available fromhttps://commons.m.wikimedia.org/wiki/File:
Monkeypox_lesions.jpg.
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present as macules [11]. Lesions are generally 2–5 mm in diameter,
though they may reach 1 cm [12-14]. The macules uniformly progress
over 1–2 days to papules (day 3 of illness), then to vesicles containing
clear liquid (days 4–5), and finally to pustules filled with yellow fluid
(days 6–7), which then crust over and form scabs (days 7–14) (Fig. 2)
[11]. The patient is considered contagious until all scabs have fallen off
[11]. The sequential nature of the rash helps distinguish mpox from
one of its dermatologic mimics: varicella (chickenpox). In varicella, all
four stages of the rash appear concomitantly. However, another derma-
tologic mimic, smallpox, can present with the majority of similar-stage
lesions simultaneously [15].
Fig. 2.Mpox lesion stages. Available from https://commons.m.wikime
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When considering past outbreaks of mpox as well as sporadic cases
prior to the current outbreak, the lesions of mpox most commonly
spread in a centrifugal manner to involve the chest, arms, and legs,
followed by the hands and feet [3,9,10,16]. In prior outbreaks, involve-
ment of the whole body was common within 24 h of the first lesion,
and mpox could also involve the oral mucosa, genitalia, and conjuncti-
vae [1]. The distribution of the rash involved the face in 95% of cases,
upper extremities in 81.3%, palms and soles in 75%, lower extremities
in 65.6%, oral mucosa in 70%, genitalia in 30%, and conjunctivae in 20%
[3,11].

The 2022 outbreak differs, however, in several regards. The current
global outbreak has disproportionately affected men-who-have-sex-
with-men (MSM), as well as those with HIV, with 36–42% of those af-
fected HIV positive [7,17,18]. Transmission through close skin-to-skin
contact within sexual networks has led to new patterns in clinical pre-
sentations and dermatologic findings. Recent reports note the current
rash, involving both skin and mucous membranes, can be the initial
manifestation of illness in more than half of infected patients [17-19].
In a small subset of these patients, the mucocutaneous rash is the only
manifestation of mpox infection [17,18]. The number of mpox lesions
on the skin ormucousmembranes is also lower in the current outbreak;
more than half of patients had 10 or fewer lesions, frequently noted in
the perineal region (genital and ano-rectal areas) – importantly, a
very large percentage of patients with fewer genital lesions presented
with 1 single mpox sore [17]. In the current outbreak, penile, ano-
rectal, and oral-pharyngeal lesions are seen with significant frequency
[7,17,20]. Aside from the rash, a number of other symptomsare typically
present. The most recent data as of December 21, 2022, demonstrate
fever in 64%, malaise in 63%, chills in 59%, pruritis in 59%, headache in
54%, lymphadenopathy in 54%, myalgia in 53%, and gastrointestinal
symptoms in up to 18% [8]. Patients may also present with severe sore
throat and dysphagia, as well as ulcerative lesions in the posterior
oropharynx. Proctitis may present with anorectal pain (38%), purulent
discharge/bleeding (21%), or tenesmus (20%) [8]. Thismay be accompa-
nied by lesions in the perianal area.

3.2. Mimics

Whilemultiple different infectious illnesses can present with similar
clinical and dermatologic manifestations, smallpox and varicella likely
represent the most similar appearing entities.
dia.org/wiki/File:Stages_of_monkeypox_lesion_development.jpg.
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Fig. 3. A) Multiple umbilicated maculopapular lesions seen on the hand of a patient with smallpox. Available from https://phil.cdc.gov/Details.aspx?pid=16064. B) Late-stage smallpox
rash on the arm with numerous pustules. Available from https://phil.cdc.gov/Details.aspx?pid=10467. C) Maculopapular rash with scattered umbilicated lesions in a patient with
smallpox. Available from https://phil.cdc.gov/Details.aspx?pid=16055.
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3.2.1. Smallpox
Smallpox results from a primary infectionwith variola virus (VARV),

amember of the Poxviridae family, orthopoxvirus genus alongsidempox.
Responsible for approximately 500million deaths over several hundred
years, this highly infectious and lethal viruswas eradicated in 1980 after
a focused vaccination campaign; overlap between smallpox immuniza-
tion and mpox infection has rates of cross-protection as high as 85%
[21-29]. Humans are the only known host and reservoir for smallpox.
The virus can persist in aerosolized form in cool, dry environments,
but it is effectively killed by ultraviolet light andmost common hospital
disinfectants [22,24,26].

Following an incubation period of approximately 7–14 days, patients
with smallpox typically have a febrile prodrome lasting 1–4 days,
followed by the onset of a rash [23,24,26]. Lesions typically first occur
in the oropharynx, and this early period is when respiratory concentra-
tionshave the highest potential for transmission [22-24,26]. It is difficult
to differentiate between smallpox and mpox lesions on physical exam-
ination, as both evolve from macules to papules to vesicles and then
pustules, and are deep-seated, firm, and round, with central umbilica-
tion (Fig. 3) [22,24]. In milder cases of the variant variola minor, papules
may fail to evolve to vesicles or pustules [23]. Clinically, the regional
lymphadenopathy classically associated with mpox is the only distin-
guishing feature [24]. However, there is no significant direct comparison
of the frequencies and findings in populations under surveillance for
smallpox and mpox, as the latter was discovered largely after the erad-
ication of the former [21,24]. Given its implications with regard to bio-
terrorism and the associated illness severity, cases of suspected
smallpox mandate immediate isolation, public health notification, and
confirmatory testing [24,26].

3.2.2. Varicella
Chickenpox results from a primary infection with varicella zoster

virus (VZV), a member of the herpesviridae family. Unlike mpox, VZV
Fig. 4. A) Multiple lesions in different stages of healing, present on different locations on the bo
2901. B) Centripetal distribution of rash with lesions in multiple stages in a patient with chicke
chickenpox, some of the papules filled with fluid have ruptured, causing a crusty appearance.
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has no known animal reservoir and is transmitted only through
human-to-human contact [30-32]. Primary VZV infection classically
presents with abrupt onset of fever coinciding with a new pruritic
rash [30,32,33]. The rash of VZV infection differs from that of mpox
in that it is superficial and non-umbilicated, has irregular borders,
is distributed centripetally, is found in various stages throughout
the body, and spares the palms and soles (Fig. 4) [4,30,32-34]. Le-
sions are considered contagious until crusts form, and lesions fully
heal within approximately 1–2 weeks [35,36]. The rash associated
with chickenpox is classically described as resembling a “dew-drop
on a rose petal.” Most complications stem from a bacterial superin-
fection of the lesions, which occurs in approximately 5% of cases
[35-37]. Secondary VZV infections, better known as shingles, occur
due to viral reactivation within dorsal root ganglia. They can occur
at any age, likely due to temporary or ongoing immunocompromise,
and present with painful vesicles with surrounding erythema follow-
ing a dermatomal distribution [38].

While many factors appear to clinically distinguish VZV frommpox,
several studies document overlapping signs and symptoms. In fact, up
to 50% of patients in Africa who were misdiagnosed as mpox were
found to have VZV instead [39,40]. Evenmore challenging, previous ep-
idemiologic studies document lesion polymerase chain reaction (PCR)
testing being simultaneously positive for VZV and mpox in up to 12%
of patients [30-33]. Several theories exist regarding potential coinfec-
tion, including simultaneous onset of VZV and mpox, mpox infection
with secondary shingles, and immunocompromise from one virus lead-
ing to secondary infection with either mpox or primary VZV [30-33].
Many documented cases describe an “atypical Varicella”manifestation,
which includes up to 86% with lesions on the palms or soles, 85% with
uniform size and stage of lesions, and 70%with thepredominant lymph-
adenopathy usually considered pathognomonic for mpox [30,33,34].
These discoveries further emphasize the importance of lesion testing
to correlate with clinical findings.
dy in this patient with chickenpox. Available from https://phil.cdc.gov/Details.aspx?pid=
npox. Available from https://phil.cdc.gov/Details.aspx?pid=12559. C) In this patient with
Available from https://phil.cdc.gov/Details.aspx?pid=21510.
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Fig. 5. A) This patient was diagnosed with secondary syphilis. Note the diffuse pustulopapular rash. Available from https://phil.cdc.gov/Details.aspx?pid=17885. B) This photograph por-
trays a papulosquamous rash on the palms, seen in secondary syphilis. Available from https://phil.cdc.gov/Details.aspx?pid=17043. C) In this image, this patient with secondary syphilis
has a diffuse maculopapular rash. Available from https://phil.cdc.gov/Details.aspx?pid=17929.
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3.3. Other illnesses

3.3.1. Syphilis
Syphilis is a bacterial infection caused by Treponema pallidum

[41-43]. The organisms gain access to subcutaneous tissues through a
small abrasion, resulting in infection at the location of inoculation. The
mean inoculation phase is 21 days but can last up to 90days [43]. Organ-
isms evade the local host immune response and cause a primary chan-
cre at the initial inoculation site, which is known as primary syphilis.
The lesion starts as a papule that is usually painless, which then
ulcerates to form the classic primary chancre [42,43]. This chancre is
1–2 cm with a nonexudative base and is typically isolated, indurated,
and sharply demarcated [44,45]. Regional lymphadenopathy is often
present. Patients who are immunocompromised may have several
lesions.

The primary lesion most commonly resolves in 6 weeks. Follow-
ing the primary chancre, syphilis becomes systemic in 20–25% of
cases, resulting in secondary syphilis 4–8 weeks after the primary
chancre [46]. Signs and symptoms of secondary syphilis include a
rash involving the palms and soles, which is the most characteristic
finding (Fig. 5). However, over 20% of patients do not notice this
rash [44,45]. The rash can take any form but is classically diffuse
and symmetric, with macular or papular eruptions on the trunk
and extremities [42,43,47]. Early secondary lesions are macular,
flat, pale, and pink to brown in color; 4–30 mm in diameter; and el-
liptical in shape [42,43,47]. The central area is typically discolored,
while the periphery blends into normal skin. Small papular or pustu-
lar lesions may be present, as are follicular, vesicular, and lichenoid
lesions. Late secondary lesions are large, papular, and flattened.
Annular lesions may also be present [42,43,47].

3.3.2. Acute retroviral syndrome
HIV was first described in 1985 [48]. The disease has been re-

ported in a variety of patient populations, including injection drug
users, MSM, recipients of blood products, and healthcare workers
with needle-stick or body fluid exposure [49]. The time to develop-
ment of symptoms after exposure is usually 2–4 weeks.
176
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The constellation of signs and symptoms is known as acute retroviral
syndrome, which typically includes fever, sore throat, lymphadenop-
athy, rash, myalgias, headache, diarrhea, and weight loss [50-55].
Painful mucocutaneous ulcers may also be present. These are usually
shallow and sharply demarcated ulcers, characterized by an area of
erythema surrounding a white base. They are often found on the
anus, oral mucosa, penis, and esophagus [56]. A generalized rash
may occur 2–3 days after fever onset and lasts 5–8 days [56]. The
rash is characterized by 5–10 mm well-circumscribed, pink or red
macules or maculopapules on the trunk, face, and extremities. The
palms and soles may also be involved [56]. Lesions can bemildly pru-
ritic, and pustules, vesicles, and urticaria can also be present [57-60].
While no sign or symptom is specific for the diagnosis, a prolonged
symptom duration and mucocutaneous ulcers are suggestive of
HIV. Considering the disease is integral to diagnosis.

3.3.3. Genital herpes
Herpes simplex virus is a significant public health issue and in-

cludes both herpes simplex virus type 1 (HSV-1) and herpes simplex
virus type 2 (HSV-2) [61,62]. Both strains may cause genital herpes,
though HSV-2 is the predominant cause. Transmission occurs during
sexual intercourse, andmost transmissions occur when the patient is
unaware they are infected [63,64]. Primary infection occurs when the
patient does not have antibodies to HSV-1 or HSV-2. The incubation
period ranges from 2 to 12 days, and the presentation varies signifi-
cantly [62,65,66]. Skin lesions start as 2–4mm vesicles with underly-
ing erythema appearing in groups. These progress to vesicles,
pustules, erosions, and then areas of ulceration. The vesicles and pus-
tules can have an umbilicated appearance [65,66]. These lesions re-
solve on average within 19 days [65,66]. Women tend to have more
severe symptoms. The lesions are typically painful but may be
pruritic. Up to 98% have pain and pruritus along the lesions, 80% of
patients have tender lymphadenopathy, 67% have systemic systems
(e.g., headache, malaise, fever, myalgias), and 63% have dysuria
[62,65,66]. Recurrent infection occurs with reactivation of genital
HSV, which is typically less severe with shorter duration of
symptoms [62,65-67].
f Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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4. Conclusion

Mpox most commonly presents with a painful rash and several sys-
temic findings, including lymphadenopathy and fever. Focusing on the
differential diagnosis of febrile illness associated with vesiculobullous
lesions and lymphadenopathy, a variety of conditions canmimic its pre-
sentation, including smallpox, varicella, syphilis, acute retroviral syn-
drome, and genital herpes. An understanding of mpox and its mimics
can assist emergency clinicians.
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