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Mpox, formerly known as monkeypox (MPX), is a zoonotic viral dis-
ase caused by the Orthopoxvirus Monkeypox (MPXV), first described
ates back over 50-year [1] . The first case of mpox in humans was pub-
ished in the 1970s and until 2022 cases were concentrated in an en-
emic cycle associated with exposure to forest animals in Central and
est African countries. (mainly Nigeria and the Democratic Republic of

ongo), with a few imported cases occurring in travelers from the US,
ngland, Israel, and Singapore [2–8] . Phylogenetically, MPXV is divided
nto 2 clades, one related to cases primarily reported in Central Africa
Clade I) and the other belonging to West Africa (Clade II) [9] . 

Since May 2022, the largest outbreak in recent mpox history has oc-
urred outside of the African continent, with the first cases reported in
he United Kingdom and Spain [10 , 11] . Outbreaks in several other coun-
ries were quickly identified, so that by January 6, 2023, 110 countries
eported more than 84,000 cases and 74 deaths since 2022 [12] . Phylo-
enetic study revealed the circulation of a genomic variant related to the
est African clade in the current outbreak, called Clade II strain B1 [13] .
The first mpox case described in Brazil occurred in a man who has

ex with men (MSM) who had returned from Spain and was diagnosed
n May/2022. As of September/2022 Brazil ranked second in absolute
umber of cases and as of December/2022 held the top position for the
umber of deaths related to the current outbreak [14] . The city of São
aulo was the epicenter of mpox in Brazil, having reported approxi-
ately 3,000 cases by December/2022 [15] . 

The clinical and epidemiological characteristics of this outbreak are
istinct from the endemic disease, highlighting the concentration of
ases in MSM population, especially those belonging to the group of
eople living with HIV and AIDS (PLWH) and users of pre-exposure pro-
hylaxis (PrEP) [16–18] . Intimate contact facilitated by sexual practices
s considered the main route of transmission of the current MPXV out-
reak [16,17] . 

There are few publications evaluating the impact of HIV infection
n the course and clinical outcomes related to mpox [18,19] . Previous
eports from African countries have included a small number of PLWH,
nd have not been able to identify differences in clinical presentation of
pox between PLWH and non-infected by HIV [19] . The current inter-

ection of the mpox outbreak with the HIV/AIDS epidemic has enabled
urther investigation of this co-infection and should provide a better un-
erstanding of related risks. 

This study describes the clinical and epidemiological characteristics
f suspected cases of MPXV infection and aimed to investigate factors
ssociated with the diagnosis confirmation, as well as to evaluate dif-
erences between the groups of PLWH and PrEP users diagnosed with
pox in a public specialized institution in the city of São Paulo. 

ethods 

tudy design and research site 

This is a cross-sectional study conducted at the Centro de Referên-
ia e Treinamento DST/Aids de São Paulo (CRT-DST/Aids), a reference
ublic institution in prevention and treatment of HIV infection and other
exually transmitted infections (STI).The processing and analysis of sam-
les collected for the diagnosis of mpox in the state of São Paulo is car-
ied out at the Instituto Adolfo Lutz, also a public institution belonging to
he state government, which performs real-time polymerase chain reac-
ion (rt-PCR) according to the methodology established by the protocol
f the Centers for Disease Control and Prevention (CDC) using swabs of
kin lesions. 

ecruitment of participants 

Patients aged 18 years or older with one or more skin or mucosal le-
ion suspected of mpox who had material collected from the lesions for
115
aboratory diagnostic investigation between 6/18/2022 and 9/22/2022
ere included in the study. Suspected case was defined a person with

udden onset of an acute skin rash suggestive of mpox (deep and well-
ircumscribed lesions, often with central umbilication; and progression
f the lesion through specific sequential stages – macules, papules, vesi-
les, pustules and crusts) single or multiple on any part of the body (in-
luding genital region), associated or not with adenomegaly or report
f fever AND having one of the epidemiological links: report of intimate
ontact with casual partner(s), in the last 21 days prior to the onset of
igns and symptoms OR contact with a suspected, probable or confirmed
ase of mpox prior to the onset of symptoms OR travel to an endemic
ountry or country with confirmed cases of mpox in the 21 days prior
o the onset of signs and symptoms. 

Cases whose diagnosis of mpox could not be ruled out or confirmed
y laboratory examination were excluded from the sample. 

esearch data 

We used data from the Central de Vigilância de Emergência em
aúde Pública do Estado de São Paulo (CEVESP) database of mpox
uspected cases evaluated at the CRT outpatient clinics. Missing or in-
onsistent data were checked in the patient’s electronic medical record
nd corrected in the study database. The variables of interest for the
tudy were sociodemographic variables (sex at birth, age, education, and
ace/ethnicity); signs and symptoms referred and observed in the first
linical evaluation; morphologic, distribution and topographic charac-
erization of lesions; presence of HIV infection, gender and sexual orien-
ation, number of sexual partners in the last 21 days prior to the onset
f symptoms and likely route of transmission. 

The description of the lesion’s topography was also categorized in
o “number of segments affected ” and “place of lesions ” for purpose of
nalysis. Buttocks, perianal region, and genitals were grouped in “geni-
als/buttocks ”; upper limbs, lower limbs, palm of hands, and sole of feet
ere grouped in “extremities ”; neck, face, and oral cavity were grouped

n “cephalic/neck ”. Signs and symptoms in addition to the lesions were
ssessed individually and grouped into number of other signs and symp-
oms. 

We cross-checked all suspected cases regarding PrEP use and HIV
nfection status, as well as the last viral load and CD4 count results
mong PLWH, using the Logistical Medication Control System. In ad-
ition, data regarding the concomitant and in the last 12 months oc-
urrence of STIs (serology for syphilis, PCR testing for gonococcus and
hlamydia in urine and genital secretions) were extracted from the in-
titutional laboratory system database. 

The detection rates of mpox in the studied populations (PLWH, PrEP
sers, and STI/testing clinic users who were HIV-negative and did not
ake PrEP – here called as “non-HIV/non-PrEP ”) were estimated using
s numerator the new cases of mpox in each population group and as
enominator the total number of people admitted to the respective out-
atient clinics in the same period, multiplied by one hundred. 

tatistical analysis 

Mpox disease, defined as detectable rt-PCR (cycle threshold value
ess than or equal to 37), was considered the dependent variable for this
nalysis. The risks for mpox disease were studied for all the independent
ariables of interest cited above such as sociodemographic variables,
ariables related to clinical presentation, the presence of HIV infection,
rEP use, gender, and sexual orientation, previous and concurrent STI,
nd number of sexual partnerships. 

Clinical-epidemiological data, behavioral information, and labora-
ory test results were coded and stored in a database named CeVeSP
Central/CIEVS SP) as the basis of the mpox case notification forms. The
tatistical program STATA 16.1 was used for data storage and analysis. 

Then, a bivariate analysis was performed to verify the presence of as-
ociations among them. Chi-square (x2 ) tests were used for proportion
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Figure 1. Suspected cases of mpox according to the results of the real-time polymerase chain reaction and epidemiological week, Centro de Referência e Treinamento 
DST/Aids, June to September, 2022. 
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ifferences and Student’s t test and analysis of variance for differences
etween means. The odds ratio (OR) was used to estimate associations
ith a 95% confidence interval. The variables were selected to com-
ose the model when they presented a p value equal to or less than
.25 in the likelihood ratio test. Multivariate analysis was performed to
stimate joint effects of the independent variables using logistic regres-
ion models. This model was adjusted through the progressive stepwise
rocedure and the inclusion of variables followed an increasing order
f OR values. The importance of the variables for the final model was
valuated using the likelihood ratio test considering p < 0.05. 

thical Aspects 

This study was submitted to and approved by the CRT-DST/Aids Re-
earch Ethics Committee (opinion No. 5.638.484). 

esults 

Between 6/18/2022 and 9/20/2022, 394 suspected cases of mpox
ged over 18 years had medical evaluation and a confirmed or dis-
harged diagnosis of mpox by performing rt-PCR for MPXV. There was
 particular concentration of suspected and confirmed mpox cases oc-
urring between epidemiological weeks 29 and 31, followed by a steady
ecline of cases among PrEP users until the final date when participants
ere included ( Figure 1 ). 

Among the suspected cases, 309 (78.4%) had laboratory-confirmed
iagnosis of mpox. Sociodemographic and clinical characteristics distri-
ution referring to the 394 mpox suspected patients, according to diag-
ostic confirmation, are shown in Table 1 . 

Mostly frequently the suspected cases were assigned as male at birth
n = 385; 97.7%), were MSM/bisexual or transgender women (n = 374;
4.9%, being 8 transgender women), had White ethnicity (n = 213;
4.1%) and 12 or more years of schooling (n = 220; 58.8%). The me-
ian age was 33 years. A total of 220 (55.8%) people were living with
IV/AIDS and, among these, 204 (92.7%) were on antiretroviral ther-
py, 183 (83.2%) had viral load < 50 copies/mL, and 178 (80.9%) had
D4 count ≥ 350 cells/mm3 ; 114 (28.9%) were PrEP users. All patients
ad skin-mucosal lesions, being mostly multiple (n = 345; 87.6%), poly-
orphic (n = 283; 71.8%), and affecting a single body segment (n =
93; 49%). Lesions were more prevalent in genitals/buttocks (n = 300;
6.1%) and cephalic/neck (n = 257; 65.2%) segments. The risk of mpox
116
cquisition was mostly sexual (n = 385; 97.7%) and 181 (57.3%) patients
eported intercourse with more than one partner in the last 21 days prior
o the onset of the first symptoms, 54 with more than 5 partners. Most
atients had one to three symptoms in addition to skin-mucosal lesions
n = 196; 49.7%), with adenomegaly, fever, and headache being the most
ommon ones (66.2%, 47.4%, and 46.4%, respectively). 

There were differences in the distribution of PCR-detectable and
CR-undetectable cases in terms of sex at birth, sexual orientation,
ge group, categorization regarding HIV infection and PrEP use, num-
er of symptoms associated with the cutaneous-mucosal rash, and area
f distribution of lesions. Patients diagnosed with mpox had a higher
roportion of persons designated as male at birth (n = 309; 100%),
SM/bisexual or transgender women (n = 305; 98.7%), aged 25 to 39

n = 212; 68.6%), were PLWH (n = 168; 54,4%); had at least one sign
r symptom associated with skin-mucosal rash (n = 285; 92,3%) and le-
ions frequently compromising genitals/ buttocks (n = 247; 80.5%), but
ewer STI diagnosed concomitant to mpox (n = 19; 6.1%). ( Table 1 ) The
edian rt-PCR cycle threshold of confirmed cases was 18, with no dif-

erence between PrEP users and PLWH. 
The factors shown to be associated with a higher likelihood of lab-

ratory confirmation of mpox among suspected cases are displayed in
able 2 , as follows: be in the age group of 25 to 39 years old (aOR = 2.8;
5%CI 1.1-7.5; p = 0.042), being MSM/bisexual or transgender woman
aOR = 17.2; 95%CI 4.5-65.9; p < 0.001), having presented fever (aOR =
.7; 95%CI 2.3-9.7; p < 0.001) or adenomegaly (aOR = 7.2; 95%CI 3.8-
3.7; p < 0.001), having multiple vesicular lesions (aOR = 4.2; 95%CI
.1-8.5; p < 0.001), and absence of another STI diagnosed during the
uspected mpox clinical event (aOR = 3.2; 95%CI 1.2-8.6; p = 0.017). 

When comparing the group of PrEP users to PLWH among the cases
ith laboratory-confirmed mpox diagnosis, some differences were no-

iced ( Table 3 ). PrEP users had a higher proportion of 12 or more years of
chooling (71.4% vs 57.4%; p = 0.027), reporting multiple sexual part-
erships in the last 21 days (73.4% vs 56.2%; p = 0.035) and had le-
ions predominantly with exclusive genital involvement (48% vs 33,5%;
 = 0,016). On the other hand, PLWH had a higher proportion of involve-
ent of any of the body segments, specially extragenital (cephalic/neck
3,5% vs 26,5%; torso 74,5% vs 25,5%; extremities 67,6% vs 32,4%;
enitals/buttocks 59,1% vs 40,9%; p = 0.018), and a higher proportion
f exclusive extragenital involvement (26.3% vs 13.3%; p = 0.016). 

There were no deaths in this case series and most patients had mild
o moderate course of illness. Only seven patients diagnosed with mpox
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Table 1 

Distribution of sociodemographic, clinical, and behavioral characteristics of suspected cases according to the results of the mpox real-time polymerase chain 
reaction, Centro de Referência e Treinamento DST/Aids, June 18 to September 20, 2022. 

Characteristics Mpox real-time polymerase chain reaction 

Undetectable Detectable Total P -value 

(n = 85; 21.6%) (n = 309; 78.4%) (n = 394; 100.0%) 

n % n % n % 

Sex assigned at birth < 0.001 
Male 76 89.4 309 100.0 385 97.7 
Female 9 10.6 0 0.0 9 2.3 

Age group (years old) 0.01 
≤ 24 12 14.1 22 7.1 34 8.6 
25 - 39 44 51.8 212 68.6 256 65.0 
≥ 40 29 34.1 75 24.3 104 26.4 

Race/Ethnicity a 0.823 
White 49 57.6 164 53.1 213 54.1 
Black 15 17.6 52 16.8 67 17.0 
Asian 1 1.2 2 0.6 3 0.8 
Pardo (mixed) 20 23.5 86 27.8 106 26.9 
Indigenous 0 0.0 2 0.6 2 0.5 

Gender and sexual orientation < 0.001 
Heterosexual 16 18.8 4 1.3 20 5.1 
Man who have sex with men/ bisexual, or transgender woman 69 81.2 305 98.7 374 94.9 

Years of study b 0.113 
Up to 11 40 48.8 114 39.0 154 41.2 
12 or more 42 51.2 178 61.0 220 58.8 

Patient category 0.02 
People living with HIV/AIDS 52 61.2 168 54.4 220 58.8 
PrEP user 15 17.6 99 32.0 114 28.9 
Non-HIV / Non-PrEP 18 21.2 42 13.6 60 15.2 

Status according HIV infection c 0.371 
VL < 50 copies/ml / CD4 < 350 cells/mm3 4 7.7 7 4.2 11 5.0 
VL < 50 copies/ml / CD4 ≥ 350 cells/mm3 36 69.2 136 81.0 172 78.2 
VL ≥ 50 copies/ml / CD4 < 350 cells/mm3 4 7.7 7 4.2 11 5.0 
VL ≥ 50 copies/ml / CD4 ≥ 350 cells/mm3 1 1.9 5 3.0 6 2.7 
Not available 7 13.5 13 7.7 20 9.1 

Antiretroviral therapy use c 0.457 
No 5 9.6 11 6.5 16 7.3 
Yes 47 90.4 157 93.5 204 92.7 

Topography of lesions 0.313 
Cephalic/neck 42 16.3 215 83.7 257 100.0 
Torso 33 21.6 120 78.4 153 100.0 
Genitals/buttocks 53 17.7 247 82.3 300 100.0 
Extremities 36 22.6 123 77.4 159 100.0 

Number of segments affected 0.238 
One 41 48.2 152 49.2 193 49.0 
Two 26 30.6 73 23.6 99 25.1 
Three 11 12.9 46 14.9 57 14.5 
Four 5 5.9 36 11.7 41 10.4 
Ignored 2 2.4 2 0.6 4 1.0 

Distribution of lesions d 0.006 
Only genitals/buttocks 27 32.5 128 41.7 155 39.7 
Genitals/buttocks and extra-genitals 26 31.3 119 38.8 145 37.2 
Only extra-genitals 30 36.1 60 19.5 90 23.1 

Morphology of lesions 0.361 
Macula 27 21.8 97 78.2 124 100.0 
Papule 40 19.4 166 80.6 206 100.0 
Vesicle 11 22.0 39 78.0 50 100.0 
Pustule 29 14.1 177 85.9 206 100.0 
Scab 41 20.1 163 79.9 204 100.0 

Number of lesions 0.596 
Single 12 14.1 37 12.0 49 12.4 
Multiple 73 85.9 272 88.0 345 87.6 

Stage of lesions 0.055 
Single-phase 31 36.5 80 25.9 111 28.2 
Polymorphic 54 63.5 229 74.1 283 71.8 

Other signs and symptoms 0.664 
Adenomegaly 28 10.7 233 89.3 261 100.0 
Fever 16 8.5 172 91.5 188 100.0 
Headache 20 10.9 163 89.1 183 100.0 
Myalgia 22 12.8 150 87.2 172 100.0 
Asthenia 22 13.2 145 86.8 167 100.0 
Back pain 14 14.0 86 86.0 100 100.0 

Number of other signs and symptoms < 0.001 
None 32 37.6 24 7.8 56 14.2 

( continued on next page ) 
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Table 1 ( continued ) 

Characteristics Mpox real-time polymerase chain reaction 

Undetectable Detectable Total P -value 

(n = 85; 21.6%) (n = 309; 78.4%) (n = 394; 100.0%) 

n % n % n % 

1 to 3 41 48.2 155 50.2 196 49.7 
4 or more 12 14.1 130 42.1 142 36.0 

STI last 12 months 0.144 
No 78 91,8 265 85.8 343 87.1 
Yes 7 8.2 44 14.2 51 12.9 

Concurrent STI 0.037 
No 74 87.1 290 93.9 364 92.4 
Yes 11 12.9 19 6.1 30 7.6 

Number of sexual partners e 0.158 
None 7 10.1 16 6.5 23 7.3 
1 31 44.9 81 32.8 112 35.4 
2 to 5 20 29.0 107 43.3 127 40.2 
6 to 10 5 7.2 25 10.1 30 9.5 
11 or more 6 8.7 18 7.3 24 7.6 

Presumed transmission route 0.086 
Sexual 81 95.3 304 98.4 385 97.7 
Healthcare associated 1 1.2 0 0.0 1 0.3 
Non-sexual contact 3 3.5 5 1.6 8 2.0 

PrEP: HIV pre-exposure prophylaxis; STI: sexually transmitted infection; VL: viral load. 
Comparisons performed using chi-square tests. Bold indicates statistically significant difference ( P < 0.05). 

a Ignored for three patients 
b Ignored for 20 patients 
c Not applicable for 174 patients 
d Ignored for four patients 
e Ignored for 78 patients. 

Table 2 

Bivariate and multiple analysis of factors associated with mpox diagnosis, Centro de Referência e Treinamento DST/Aids, June 18 to September 20, 2022. 

Characteristics Total Mpox c OR 95% CI (c OR) P -value a OR 95% CI (a OR) P -value 

n % 

Age group (years old) 

≤ 24 34 22 64.7 1 - - 1 - - 
25-39 256 212 82.8 2.6 1.2 - 5.7 0.015 2.8 1.1 - 7.5 0.042 
≥ 40 104 75 72.1 1.4 0.6 - 3.2 0.413 2.1 0.7 - 6.0 0.171 

Gender and sexual orientation 

Heterosexual 20 4 20.0 1 - - 1 - - 
Man who have sex with men/bisexual, or transgender woman 374 305 81.6 17.7 5.7 - 54.5 < 0.001 17.2 4.5 - 65.9 < 0.001 

Fever 

No 201 132 65.7 1 - - 1 - - 
Yes 188 172 91.5 5.6 3.1 - 10.1 < 0.001 4.7 2.3 - 9.7 < 0.001 

Adenomegaly 

No 126 70 55.6 1 - - 1 - - 
Yes 261 233 89.3 6.7 3.9 - 11.3 < 0.001 7.2 3.8 - 13.7 < 0.001 

Vesicle 

Absent 174 119 68.4 1 - - 1 - - 
Single 50 39 78.0 1.6 0.8 - 3.4 0.192 1.5 0.6 - 3.7 0.372 
Multiple 170 151 88.8 3.7 2.1 - 6.5 < 0.001 4.2 2.1 - 8.5 < 0.001 

Concurrent sexually transmitted infection 

No 364 290 79.7 2.3 1.1 - 5.0 0.041 3.2 1.2 - 8.6 0.017 
Yes 30 19 63.3 1 - - 1 - - 

CI: confidence interval; 
aOR: adjusted odds ratio; 

c OR: crude odds ratio. 
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ere hospitalized, five of them coinfected with HIV. The criteria used
or hospitalization among PLWH were the need for additional measures
o control pain (2/5), treatment of secondary infection (2/5) and large
umber of lesions (2/5). Others hospitalizations occurred among PrEP
sers (2/7) - one due to extensive proctitis and the other due to keratitis,
he latter leading to the use of antiviral medication (tecovirimat). 

The detection rates in CRT-DST/Aids at the peak of the São Paulo
utbreak, which occurred in July/2022, were 14.9/100 outpatient
isits-month among PrEP users, 3.2/100 outpatient visits-month among
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LWH, and 1.2/100 outpatient visits-month among non-HIV/non-PrEP
atients ( Figure 2 ). 

iscussion 

In this cohort from a single center in Brazil, we had 309 confirmed
ases of mpox, with no fatal outcomes. A notable proportion were PLWH
56,4%) and PrEP users, who together accounted for 86.4% of mpox
ases. In a global series of mpox (N = 528) cases published compiling
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Table 3 

Distribution of sociodemographic, clinical, and behavioral characteristics of patients with mpox according to category (HIV pre-exposure prophylaxis or people 
living with HIV/Aids), Centro de Referência e Treinamento DST/Aids, June 18 to September 20, 2022. 

Characteristics Category 

PrEP user PLWH Total P -value 

(n = 99; 37.1%) (n = 168; 62.9%) (n = 267; 100.0%) 

n % n % n % 

Sex assigned at birth - 
Male 99 100.0 168 100.0 267 100.0 
Female 0 0.0 0 0.0 0 0.0 

Age group (years old) 0.582 
≤ 24 4 4.0 6 3.6 10 3.7 
25 - 39 73 73.7 115 68.5 188 70.4 
≥ 40 22 22.2 47 28.0 69 25.8 

Race/Ethnicity a 0.783 
White 48 49.0 91 54.8 139 52.7 
Black 19 19.4 26 15.7 45 17.0 
Asian 1 1.0 1 0.6 2 0.8 
Pardo (Mixed) 30 30.6 47 28.3 77 29.2 
Indigenous 0 0.0 1 0.6 1 0.4 

Gender and sexual orientation 0.784 
Heterosexual 1 1.0 1 0.6 2 0.7 
Man who have sex with men/ bisexual, or transgender woman 98 99.0 167 99.4 265 99.3 

Years of study b 0.027 
Up to 11 26 28.6 69 42.6 95 37.5 
12 or more 65 71.4 93 57.4 158 62.5 

Topography of lesions 0.018 
Cephalic/neck 22 26.5 61 73.5 83 100.0 
Torso 27 25.5 79 74.5 106 100.0 
Genitals/buttocks 85 40.9 123 59.1 208 100.0 
Extremities 36 32.4 75 67.6 111 100.0 

Number of segments affected 0.151 
One 54 54.5 73 43.5 127 47.6 
Two 22 22.2 43 25.6 65 24.3 
Three 16 16.2 25 14.9 41 15.4 
Four 6 6.1 26 15.5 32 12.0 
Ignored 1 1.0 1 0.6 2 0.7 

Distribution of lesions 0.016 
Only genitals/buttocks 47 48.0 56 33.5 103 38.9 
Genitals/buttocks and extra-genitals 38 38.8 67 40.1 105 39.6 
Only extra-genitals 13 13.3 44 26.3 57 21.5 

Morphology of lesions 0.52 
Macula 31 34.8 58 65.2 89 100.0 
Papule 62 42.5 84 57.5 146 100.0 
Vesicle 55 33.1 111 66.9 166 100.0 
Pustule 56 36.6 97 63.4 153 100.0 
Scab 51 35.4 93 64.6 144 100.0 

Number of lesions 0.166 
Single 15 15.2 16 9.5 31 11.6 
Multiple 84 84.8 152 90.5 236 88.4 

Stage of lesions 0.501 
Single-phase 26 26.3 38 22.6 64 24.0 
Polymorphic 73 73.7 130 77.4 203 76.0 

Other signs and symptoms 0.894 
Adenomegaly 78 39.4 120 60.6 198 100.0 
Fever 55 36.2 97 63.8 152 100.0 
Headache 49 34.8 92 65.2 141 100.0 
Myalgia 45 34.9 84 65.1 129 100.0 
Asthenia 49 38.9 77 61.1 126 100.0 
Back pain 24 33.3 48 66.7 72 100.0 

Number of other signs and symptoms 0.513 
None 6 6.1 17 10.1 23 8,6 
1 to 3 51 51.5 81 48.2 132 49.4 
4 or more 42 42.4 70 41.7 112 41.9 

STI last 12 months 0.441 
No 82 82.8 145 86.3 227 85.0 
Yes 17 17.2 23 13.7 40 15.0 

Concurrent STI 0.757 
No 94 94.9 158 94.0 252 94.4 
Yes 5 5.1 10 6.0 15 5.6 

Number of sexual partners c 0.035 
None 5 6.7 9 6.6 14 6.6 
1 15 20.0 51 37.2 66 31.1 
2 to 5 36 48.0 57 41.6 93 43.9 

( continued on next page ) 
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Table 3 ( continued ) 

Characteristics Category 

PrEP user PLWH Total P -value 

(n = 99; 37.1%) (n = 168; 62.9%) (n = 267; 100.0%) 

n % n % n % 

6 to 10 8 10.7 13 9.5 21 9.9 
11 or more 11 14.7 7 5.1 18 8.5 

Presumed transmission route 0.59 
Sexual 97 98.0 166 98.8 263 98.5 
Non-sexual contact 2 2.0 2 1.2 4 1.5 

PrEP: HIV pre-exposure prophylaxis; PLWH: people living with HIV/Aids; STI: sexually transmitted infection. 
Comparisons performed using chi-square tests. Bold indicates statistically significant difference ( P < 0.05). 

a Ignored for three patients 
b Ignored for 14 patients 
c Ignored for 55 patients. 

Figure 2. Mpox detection rate per 100 outpatient visits-month in the discriminated groups, Centro de Referência e Treinamento DST/Aids, June 18 to September 
20, 2022. PrEP: HIV pre-exposure prophylaxis; PLWH: people living with HIV/AIDS. 
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ata from 16 countries, 41% of cases were patients with immunodefi-
iency virus infection [20] . 

Most of mpox patients were young adult, with an absolute predom-
nance of cases among MSM/bisexuals and transgender women. These
pidemiologic findings are very similar to others case series and obser-
ational studies published since the beginning of the outbreak [20–24] .

In our cohort, a wide variety of systemic symptoms (adenomegaly,
ever and headache) were associated with the occurrence of cutaneous
esions, which were mostly multiple (87.6%) and polymorphic (71.8%),
ommonly affecting the genitals (76.1%). This polymorphism of le-
ions found in different anatomical sites, predominantly in the geni-
als associated with the presence of systemic signs has also been pre-
iously described in almost all series published on the 2022 outbreak
20–23] . 

In addition to some sociodemographic and epidemiological charac-
eristics (specially being MSM), the clinical findings found in our anal-
sis that were most likely to confirm the diagnosis were the presence of
ultiple vesicles, enlarged lymph nodes and fever. Fever, adenomegaly

nd and systemic signs were also associated with a diagnosis of mpox
n another observational cohort in Brazil [22] . 
120
The report of sexual exposure (97.7%) associated with more than 1
exual partner (57.3%) in confirmed cases highlights the role of sexual
ontact in the transmission of the 2022 mpox outbreak [21,22] . 

PrEP users represented an important population vulnerable to mpox
ith a massive concentration of cases. [20–24] We found higher detec-

ion rates of mpox among PrEP users when compared to other groups,
ncluding PLWH, but no association between the use of prophylaxis and
reater likelihood of confirmation of diagnosis of mpox. 

When comparing PrEP users to PLWH with mpox, PrEP users had
igher level of education and more partners. The search for PrEP re-
eals sexual behavior of increased risk for HIV acquisition, and in the
RT-DST/Aids PrEP has been mainly accessed by MSM with university
ducation level or complete higher education, that should have con-
ributed to the pattern of detection rates evolution in this group. It is
ot clear why the mpox outbreak has cooled down within a few months
f its start, even in the absence of a vaccine. The strong mobilization
f the LGBTQIA + community aimed in establishing behaviors chang-
ng to curb the advance of the outbreak and seems to have impacted
ifferently the groups. It may have contributed to the fastest reduction
bserved in the detection rate among PrEP users, a population that is



A.F. Costa, S.Q. Rocha, M. Fonsi et al. IJID Regions 10 (2024) 114–122

s  

n  

a  

a  

d  

m  

s  

o  

H  

a  

c  

r  

d
 

o  

w  

a  

c  

f  

M  

p  

t  

l  

d  

C
 

s  

l
 

s  

P  

f  

t  

i  

s  

w  

t
 

c  

S  

w  

p  

t  

T  

m  

t  

c
 

a  

s  

w  

w  

d  

p  

f  

t
 

P  

M  

i  

o  

s  

t  

t  

i

 

m  

o  

c  

t  

P

A

 

W  

A  

R  

s  

a  

R  

S  

S  

R  

d  

M  

t  

t  

d

D

E

 

D

F

D

 

t  

p

R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

exually more vulnerable and that revealed a higher number of part-
ers, but which may nevertheless have greater greater ability to access
nd understand the general recommendations for controlling the disease
nd to assimilate the need to change their risk behavior for acquiring the
isease. The impact was smaller among PLHW possibly because trans-
ission was related to exposures involving other contexts, with fewer

exual partnerships and lower level of education. The absence of impact
n the detection rate of mpox among the population not infected with
IV or using PrEP, in turn, may reveal deficiencies in communication
bout the disease for less sexually vulnerable populations, whose per-
eption of risk may be intrinsically lower, favoring the maintenance of
isky practices for the acquisition of mpox and increase of these rates
uring the study period. 

There are publications in literature that highlight the possibility
f greater extent, severity, and organ involvement of mpox in people
ith severe immunosuppression, including PLWH on irregular use of
ntiretroviral therapy [25,26] . In a CDC report of mpox hospitalized
ases in the US, 57 patients had severe manifestations of the disease
rom August to October 2022, 47 (82%) of whom were HIV-infected[27]
ost studies, however, failed to find any difference between the clinical

resentation in PLWH and non-HIV-infected patients, possibly because
hese studies concentrated on PLWH with good immune status and viro-
ogical control [25,26] . A surveillance compilation that included PLWH
escribed cases of mpox had higher rash burden especially in those with
D4 < 500 [23] . 

Severe immunosuppression (CD4 < 200) was associated with and
erious cutaneous manifestations and deaths in a global series of people
iving with HIV [26] . 

In our study, we also had a high proportion of PLWH virologically
uppressed and with good immune status. Comparing PrEP users and
LWH with mpox, the only statistically significant clinical difference
ound was greater extragenital involvement among PLWH. Considering
hat both have similar sexual risk that involves the same likely route of
noculation of MPXV, we believe that this difference may be related to
ome fragility of the immune response innate and/or adaptive of PLWH,
hich failed to contain viral spread to areas distant from the virus en-

rance site. 
Unlike other publications which identified a high prevalence of STI

oncomitant with mpox [22–24] in our study the occurrence of other
TIs in the diagnosis of mpox was low (6.1%) and inversely associated
ith mpox confirmation. We hypothesized that it could mean noncom-
liance with the institutional protocol, which proposes the investiga-
ion of other STIs during the management of all mpox suspected cases.
he existence of very suggestive clinical presentations of this diagnosis
ust have contributed for clinicians to ignore the possibility of coinfec-

ion with other STIs, focusing on ruling out the emerging disease in our
ountry and prioritizing other tests in less typical cases. 

Our article has some limitations. We included cases self-identified
s suspect for mpox and that sought the CRT-DST/Aids for evaluation,
o the findings relate exclusively to this sample. Another issue is that
e used the suspected cases notification form of the state government,
hich has some limitations in risk and clinical characterization. In ad-
ition, we had fairly representation of PLWH with severe immunosup-
ression and without virological control, which may have contributed
or not identifying substantial differences in the clinical presentation in
his group. 

In conclusion, we found higher rates of mpox detection among
rEP users followed by PLWH and an outbreak concentrated in young
SM/bisexual and transgender women. The restricted availability and

ndication of antivirals for the treatment of mpox, as well as the absence
f vaccines in Brazil until the conclusion of our study, make educational
trategies directed to professionals and community, and those related to
he reduction of risk behavior, essential in combating the circulation of
he virus. Despite the importance of spreading the education campaigns,
t is important to warn against triggering stigma and discrimination 
121
The knowledge of the behavioral component related to mpox trans-
ission and the possible lower ability of PLWH to contain the spread

f MPXV, especially in situations of advanced immunosuppression, can
ontribute to the development of more effective public policies in con-
exts of antiviral and vaccine shortage, which should prioritize access to
LWH. 
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