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Coinfection with sexually transmitted infections (STIs) and 
mpox is common. We evaluated concurrent STI testing 
among Duke Health patients tested for mpox. We found that 
most patients tested for mpox were not comprehensively 
tested for STIs, despite concurrent STIs being diagnosed in 
15% of patients when testing was performed.
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The worldwide mpox outbreak, unlike endemic mpox in the past, 
has been predominantly fueled by human-to-human transmission. 
The epidemiology and clinical presentation in outbreak cases most 
closely resembles a sexually transmitted infection (STI) [1–4]. 
Among the first 2891 cases of mpox reported to the Centers for 
Disease Control and Prevention (CDC) in the United States 
(US) as of July 2022, 337 of 357 (94%) of men with data on sexual 
behavior reported male-to-male sexual or close intimate contact 
during the 3 weeks prior to symptom onset [2]. Additionally, 
high prevalence of human immunodeficiency virus (HIV) and 
other STIs among patients with mpox has also been reported. 
Approximately 40% of mpox cases in the US occurred in people 
with HIV, and in a study of 8 US jurisdictions, 41% of patients 
with mpox also had at least 1 diagnosis of another STI in the 
past year (gonorrhea, 28%; chlamydia, 25%; and syphilis, 8%) 
[1–3, 5].

While the CDC and World Health Organization have rec
ommended that persons evaluated for mpox should also be 
screened for HIV and other STIs, data addressing frequency 
and setting of concurrent STI testing during the outbreak are 
limited [6, 7]. Data prior to the mpox outbreak suggest that 
when patients present for STI testing, concurrent STIs are com
monly diagnosed [8]. Furthermore, while rates of extragenital 
gonorrhea and chlamydia can approach 10%, patients screened 
for gonorrhea and chlamydia are inconsistently tested for ex
tragenital infection [9–12]. Understanding patterns of concur
rent STI testing may identify barriers to comprehensive testing 
in routine care as well as highlight opportunities to strengthen 
coordinated and standardized STI testing efforts across differ
ent healthcare settings during future outbreaks.

We sought to evaluate patterns of concurrent STI and mpox 
testing, as well as the setting in which patients were tested with
in our health system in the southeastern US. We hypothesized 
that the frequency of concurrent STI testing in patients tested 
for mpox would differ by the type of healthcare setting to which 
the patients presented—specifically, that patients presenting to 
higher clinical volume locations with competing clinical prior
ities, such as urgent care centers or emergency departments, 
would less often receive appropriate concurrent testing than 
patients presenting to other outpatient clinics.

METHODS

Patient Consent Statement

The study was approved by the Duke University Medical Center 
Institutional Review Board, with a waiver of informed consent, in 
accordance with 45 Code of Federal Regulations part 46.

Data and Patient Selection

We performed a retrospective cross-sectional study of all pa
tients tested for mpox in the Duke University Health System 
between 1 July and 30 November 2022. The Duke Enterprise 
Data Unified Content Explorer, a self-service interface to clin
ical data for all Duke University Health System patients [13], 
was used to identify those patients tested for mpox with non- 
variola orthopoxvirus polymerase chain reaction.

Variables and Outcomes

The healthcare setting in which patients were tested for mpox 
was categorized into the following groups: urgent care centers, 
emergency departments, primary care clinics, or other locations 
(including infectious diseases clinics). Results of prior as well as 
concurrent STI testing at the time of mpox testing were collected, 
including Neisseria gonorrhoeae and Chlamydia trachomatis nu
cleic acid amplification test (NAAT), Treponema pallidum serol
ogy (TP immunoglobulin G [IgG]), and rapid plasma reagin 
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(RPR; which reflexed for testing if the TP IgG was reactive, or if 
ordered separately from TP IgG), as well as HIV testing. For C 
trachomatis and N gonorrhoeae NAATs, the anatomical sites 
tested were also collected. For patients with positive TP IgG or 
RPR, patient records were reviewed to determine if this repre
sented incident syphilis, that is, newly positive TP IgG or 
4-fold increase in RPR from prior testing in patients with a his
tory of syphilis. Prior HIV status as well as demographic data in
cluding age, sex at birth, self-identified race, and ethnicity were 
collected.

Statistical Analysis

Categorical variables were assessed with a χ2 test and continu
ous variables with Student t test. The χ2 test was used to exam
ine whether the frequency of concurrent STI testing differed by 
healthcare setting. R version 4.0.0 software (R Core Team, 
Vienna, Austria) using the RStudio interface was used for 
data analysis.

RESULTS

We identified 225 patients tested for mpox, of whom 52 of 225 
(23.1%) tested positive (Table 1). Of all those tested, 159 of 225 
(70.7%) were male, 182 of 225 (80.9%) were non-Hispanic, 
95 of 225 (42.2%) were Black, and 34 of 225 (15.1%) had a 
known prior diagnosis of HIV. Only 138 of 225 (61.3%) of all 
patients tested for mpox were also tested for concurrent STI: 
71 of 225 (31.6%) were tested for gonorrhea and chlamydia, 
123 of 225 (54.7%) were tested for syphilis, and 63 of 191 
(33%) of those not known to have HIV were tested for HIV 
(Figure 1A). When chlamydia and gonorrhea testing was 
done, 47 of 71 (66.2%) patients only had urine specimen testing 
and only 2 of 71 patients (2.8%) had concurrent urine, rectal, 
and pharyngeal specimen testing (Figure 1B). Stratification of 
testing as well as anatomic testing sites for gonorrhea and chla
mydia by sex are detailed in Supplementary Figures 1 and 2. Of 
those tested for concurrent STIs, 21 of 138 (15.2%) were diag
nosed with an STI. Among all testing negative for mpox, 10 of 
173 (5.8%) were diagnosed with a concurrent STI: 1 chlamydia, 
7 syphilis, 1 newly diagnosed HIV, and 1 both chlamydia and 
syphilis. Among those testing positive for mpox, 11 of 52 
(21.2%) were diagnosed with a concurrent STI: 2 gonorrhea, 
1 chlamydia, 5 syphilis, 1 newly diagnosed HIV, 1 gonorrhea 
and chlamydia, and 1 syphilis and newly diagnosed HIV.

Importantly, of all patients presenting for mpox testing, 162 
of 225 (72%) had been tested for at least 1 STI (syphilis, gonor
rhea, or chlamydia) in our healthcare system between 1 January 
2020 and before presenting for mpox testing. Fifty-six (25%) 
had been tested for gonorrhea and chlamydia and 161 
(71.6%) had been tested for syphilis. Of these 162 patients, 32 
(19.8%) had at least 1 prior STI diagnosis in that period. 
Patients testing positive for mpox were more likely to have 

had a documented prior STI (20/52 [38.5%]) than patients test
ing negative for mpox (12/173 [6.9%]) (P < .001).

Gonorrhea/chlamydia testing was performed in 32 of 114 
(28.1%) patients presenting to urgent care facilities, 26 of 62 
(41.9%) presenting to emergency departments, 10 of 34 
(29.4%) presenting to primary care facilities, and 3 of 15 
(20%) presenting to other sites (which included 10 patients 
tested in infectious diseases clinics) (P = .21). Syphilis testing 
was performed in 66 of 114 (57.9%) patients presenting to ur
gent care facilities, 37 of 62 (59.7%) presenting to emergency 
departments, 15 of 34 (44.1%) presenting to primary care facil
ities, and 5 of 15 (33.3%) presenting to other sites (P = .15). 
HIV testing was performed in 31 of 108 (28.7%) patients 

Table 1. Patient Characteristics and Concurrent Sexually Transmitted 
Infection Testing and Results Among Patients Tested for Mpox

Characteristic

Mpox Test Result
P Value

Negative  
(n = 173)

Positive  
(n = 52)

Male sex at birth 110/173 (63.6) 49/52 (94.2) <.001

Age, y, mean (SD) 38.1 (17.6) 35.6 (9.6) .323

Ethnicity .486

Non-Hispanic 137/173 (79.2) 45/52 (86.5)

Hispanic 24/173 (13.9) 5/52 (9.6)

Unknown 12/173 (6.9) 2/52 (3.8)

Race <.001

Black or African American 58/173 (33.5) 37/52 (71.2)

White 81/173 (46.8) 8/52 (15.4)

Other 17/173 (9.8) 5/52 (9.6)

Asian 8/173 (4.6) 1/52 (1.9)

Not reported/declined 9/173 (5.2) 5/52 (9.6)

Known HIV positive 15/173 (8.7) 19/52 (36.5) <.001

Documented prior STI diagnosisa 12/173 (6.9) 20/52 (38.5) <.001

Concurrent STI testing performed

Gonorrhea 48/173 (27.7) 23/52 (44.2) .038

Chlamydia 48/173 (27.7) 23/52 (44.2) .038

Syphilis 91/173 (52.6) 32/52 (61.5) .329

HIV 52/158 (32.9) 11/33 (33.3) 1.000

Positive for concurrent STI

Gonorrhea 0/48 (0) 2/23 (8.7)

Chlamydia 1/48 (2.1) 1/23 (4.3)

Syphilis 7/91 (7.7) 5/32 (15.6)

HIV 1/52 (1.9) 1/11 (9.1)

Gonorrhea and chlamydia 0/48 (0) 1/23 (4.3)

Chlamydia and syphilis 1/139 (0.7) 0/55

Syphilis and HIV 0/143 (0) 1/43 (2.3)

Testing location .059

Urgent care 91/173 (52.6) 23/52 (44.2)

Emergency department 43/173 (24.9) 19/52 (36.5)

Primary care 30/173 (17.3) 4/52 (7.7)

Infectious diseases clinic 5/173 (2.9) 5/52 (9.6)

Other 4/173 (2.3) 1/52 (1.9)

Data are presented as No. (%) unless otherwise indicated.  

Abbreviations: HIV, human immunodeficiency virus; SD, standard deviation; STI, sexually 
transmitted infection.  
aDocumented positive result for either gonorrhea, chlamydia, or syphilis between 1 January 
2020 and before presenting for mpox testing.
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presenting to urgent care facilities, 25 of 46 (54.3%) presenting 
to emergency departments, 7 of 29 (24.1%) presenting to pri
mary care facilities, and 0 of 8 (0%) presenting to other sites 
(P = .002).

DISCUSSION

In our study evaluating concurrent STI testing among patients 
tested for mpox across varying healthcare settings in our south
eastern US tertiary healthcare system, we identified 3 key find
ings: (1) concurrent STI testing was not consistently or 
comprehensively performed among those tested for mpox; 
(2) among those tested, approximately 15% of patients were di
agnosed with a concurrent STI; and (3) concurrent STI testing 
did not vary significantly across healthcare settings. These find
ings highlight missed opportunities for appropriate concurrent 
STI and mpox screening.

Following recognition of the mpox outbreak, available data 
demonstrated that mpox acquisition shared many similar risk 
factors as acquisition of other STIs [1–3, 5, 14, 15]. Less than 
two-thirds of patients in our cohort were tested for concurrent 
STIs. Additionally, when chlamydia and gonorrhea testing was 
done, approximately two-thirds of patients only had urine test
ing, and <3% had comprehensive concurrent urine, rectal, and 
pharyngeal testing. Considering the rate of positive concurrent 
STIs, both the frequency and extent of testing were inadequate. 
With new clusters of mpox cases being reported in France and 
the US, it is important to ensure that concurrent STI testing is 
consistently and comprehensively performed in the future [16, 
17]. Additionally, almost two-thirds of patients presenting for 
mpox testing were tested for other STIs in the years prior to 
presentation, and approximately 20% of these patients had 
been diagnosed with a prior STI. This underscores the impor
tance of long-term preventive strategies to lower rates of newly 

acquired STIs. Strategies such as postexposure doxycycline 
should be strongly considered in this patient population [18].

Importantly, 2 patients were diagnosed with newly acquired 
HIV in our cohort. Knowing that poor outcomes with mpox 
have primarily occurred among patients with HIV [19], making 
these diagnoses and ensuring adequate disease control are cru
cial for mitigating future infections and subsequent outcomes.

Most patients tested for mpox in our cohort (176/225 
[78.2%]) were seen in the outpatient acute care setting (either 
urgent care centers or emergency departments). Contrary to 
our hypothesis, apart from HIV testing, we did not encounter 
a difference in rates of concurrent testing by healthcare setting. 
Although outpatient acute care settings may have been over
represented in our study, recent studies have highlighted the 
importance of these healthcare settings in STI testing [20, 
21]. These locations serve as the front line for such testing, 
and a better understanding of why testing rates were relatively 
low will help inform where future interventions to mitigate 
shortcomings in screening can be implemented.

Development of an automated electronic medical record 
(EMR)–based alert system has shown success in increasing 
adequate HIV and STI screening in various healthcare set
tings [22–28]. Implementing best-practice alerts or other 
EMR-based solutions, such as prespecified testing panels, could 
improve rates of comprehensive STI screening in these 
patients. Additionally, ensuring availability of patient self- 
collection of relevant clinical samples, such as rectal, cervicova
ginal, or oral swabs for N gonorrhoeae and C trachomatis, may 
relieve the burden on healthcare providers in these settings 
[29]. Finally, integrating sexual wellness initiatives into emer
gency departments can provide at-risk patients with mecha
nisms for comprehensive evaluation, access to treatment, and 
appropriate follow-up [30].

Figure 1. A, Frequency of concurrent testing performed on persons presenting for mpox testing. B, Frequency of anatomical sites tested for gonorrhea and chlamydia in 
persons presenting for mpox testing. Abbreviations: GC, gonorrhea; HIV, human immunodeficiency virus; STI, sexually transmitted infection.
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While our study is one of the first to evaluate the extent of 
concurrent and comprehensive STI screening in patients pre
senting for mpox testing, it did have several limitations. Our 
sample size was small and may have limited our ability to detect 
a difference in testing across healthcare settings. Additionally, 
we did not collect individual patient-level data on signs/ 
symptoms of presentation for mpox testing, nor on sexual his
tory/exposure history, which may have additionally informed 
the appropriateness of concurrent STI screening. Nevertheless, 
our data clearly demonstrate that concurrent testing was 
underperformed.

In conclusion, although concurrent STIs were common 
when testing was performed, most patients tested for mpox 
in our health system were not comprehensively tested for 
STIs. Strategies to promote concurrent testing are needed.
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