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Acronyms and Abbreviations Definition 

AMA American Medical Association 

AMR anti-microbial resistance 

BV bacterial vaginosis 

CBO community-based organization 

CDC Centers for Disease Control and Prevention 

CPT current procedural terminology 

CS congenital syphilis 

CT chlamydia trachomatis 

DIS disease intervention specialist 

Doxy doxycycline 

ECR electronic case reporting 

EHR electronic health records 

ELR electronic lab reporting  

EMR electronic medical records  

EOB  explanation of benefits 

EPT  expedited partner therapy 

FDA Food and Drug Administration 

GC gonorrhea  

GUD genital ulcer disease 

HIV human immunodeficiency virus 

HPV human papillomavirus 

HSIL high-grade squamous intraepithelial lesion 

HSV herpes simplex virus 

HSV-1 herpes simplex virus type 1 

HSV-2 herpes simplex virus type 2 

IM intramuscular 

LHD local health department 

MG mycoplasma genitalium 

MPC mucopurulent cervicitis 
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Acronyms and Abbreviations Definition 

MSM men who have sex with men 

MSW men who have sex with women 

NACCHO National Association of County and City Health Officials  

NG Neisseria gonorrhoeae 

NGU non-gonococcal urethritis  

P&S primary and secondary syphilis  

PCN penicillin 

PEP post-exposure prophylaxis 

PID pelvic inflammatory disease 

PK/PD pharmacokinetic/pharmacodynamic 

PoC point-of-care testing 

PrEP pre-exposure prophylaxis 

PS partner services 

RCT randomized controlled trial 

SOGI sexual orientation and gender identity 

STI sexually transmitted infection 

TB tuberculosis 

Tp syphilis 

UU ureaplasma urealyticum 
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STI RESEARCH AGENDA 
MAY 2022, CONVENING REPORT

 

STIs are part of larger syndemics and consequently there is a need for service integration in clinical
settings and between health services, social services, and substance disorder programs.
STI research must explore and address persistent health inequities, identifying novel approaches to
reach populations that experience a proportionate STI burden.  Specifically, structural racism must be
recognized and addressed as a public health issue as part of an STI research agenda. 
Community and patient input is critical to research design and implementation efforts.
There is an urgent need to modernize data systems, promote data integration, and invest in non-
traditional research and collaborations to make use of significant and useful data sets available outside
of the traditional public health community (e.g., insurance data, social media, other administrative data
sets).

The recognition that point-of-care (PoC) and/or self-testing has blossomed during the COVID-19
pandemic. Research is needed to understand PoC test dissemination, impact and outcomes, most
effective integration into existing care, impact on surveillance, and cost implications. 
Better understanding of the etiology of STI syndromes such as pelvic inflammatory disease (PID), non-
gonococcal urethritis (NGU) and mucopurulent cervicitis (MPC), as well as screening and treatment
options and outcomes.
Improved understanding of the outcomes and impact of screening of various STIs at individual and
population level.
Continued attention to STI vaccine development.

Executive Summary
Cases of STIs in the U.S. continue to increase, with significant inequities experienced among youth, 
people of color, and men who have sex with men. These inequities reflect unequal access to quality 
sexual healthcare and differences in sexual network characteristics.

In May 2022, NACCHO convened national experts to develop a national research agenda for STI 
prevention and treatment for the next five years. Experts convened in small groups to assess the state of
the field and identify priority research questions in eight different areas (Pathogenesis and Diagnostics; 
Biomedical Prevention and Clinical Management; Data Science and Surveillance; Epidemiology; Health 
Economics and Services; Policy; Social, Behavioral, and Computational Science; and Transmission 
Dynamics)

Participants identified key cross-cutting considerations they believed should inform a national research 
agenda including:

Several areas of research were identified as priorities across more than one group, including:
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Opening Discussion

Reported cases of gonorrhea and primary & secondary (P&S) syphilis were up 10% and 7%,
respectively, compared to 2019.
Syphilis among newborns (i.e., congenital syphilis) also increased, with reported cases up nearly 15%
from 2019, and 235% from 2016. Early data indicate primary and secondary syphilis and congenital
syphilis cases continued to increase in 2021 as well.
Over half (53%) of reportable STI cases were among adolescents and young adults (ages 15-24).
Inequities persist in rates of reported STIs among some racial minorities or Hispanic groups when
compared to non-Hispanic white people.
Gay, bisexual, and other men who have sex with men are also disproportionally impacted.
These inequities are unlikely to be explained by differences in sexual behavior but reflect unequal
access to quality sexual healthcare and differences in sexual network characteristics.

 
Sexually transmitted infections (STIs) remain a significant public health issue and disparities continue
in the rates of STI infection among and across groups. The recently released STD Surveillance Report, 
which covered 2020 data from the U.S., reported that:

     
In recognition of the data above, on May 24th and 25th, 2022, the National Association of County and
City Health Officials (NACCHO) convened a meeting of national experts to discuss and develop a national 
research agenda for STI prevention and treatment for the next five years. 
 
Participants were instructed to identify broad “answerable” research questions and not be limited by 
the specific technicalities of designing or implementing research projects to answer such questions. They
were also requested to consider STI research questions in the broader context of the social 
determinants that drive the STI epidemics, as well as from a health equity lens. In particular, participants
were asked to note that the epidemic of STIs in men who have sex with men (MSM) is not getting better 
and it is disproportionally affecting Hispanic and Black men. STI research must address gaps for people 
whose needs are not currently met and use novel approaches to reach these populations.
The research agenda meeting was constructed to focus expert attention in eight different areas of 
interest. During the opening plenary, a designated “group lead” from each breakout track was asked to 
provide a 10-minute presentation laying out a framework for their section’s conversation. They were 
asked to summarize the most important findings of their field (“what is known”) and where they see 
remaining questions/priorities (“what is unknown”). All participants were given space to respond with 
high-level feedback/reactions.
 
Following the opening plenary, participants broke into the eight groups to identify and broadly prioritize
research questions within their topic area. Each group then presented their research questions for
review and discussion in a closing plenary.
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Point of care testing. There have been amazing breakthroughs in testing for STIs—there are many new
point-of-care (PoC) tests with high sensitivity and high specificity. PoC tests can be conducted in clinical
settings, or by individuals using self-collection methods. While PoC testing is an adjunct to clinical
services and will not replace those services, self-testing allows individuals to collect samples in the
privacy of their own “homes," free from any stigma that may be associated with attending STI clinics.
They allow people from all backgrounds and income levels to test frequently. At the same time, use of
self-testing means that individuals may not receive counseling that comes with in-person, in-clinic
testing, and users must report their own results, and perform their own contact tracing to inform others
that they might need testing/treatment. As a result, exposed individuals may not be made aware of
their status, and public health departments may lose valuable surveillance data. 

As PoC testing rolls out, participants noted that the Food and Drug Administration (FDA) needs to be 
engaged to support self-collection outside of the clinical setting, and that FDA approval will be 
contingent on the ability to demonstrate PoC test efficacy and cost effectiveness. 

Participants also noted that questions of public health financing arise, both at the individual level, where
health insurance should be charged for self-testing, as well as at the population level, to cover the 
needed volume of routine screenings for the community.

Nevertheless, PoC testing is here to stay and can be employed to reach more people. We need to better
understand where and when it is most important and appropriate to use “home” testing, provide
evidence that it is/can be cost efficient/effective, and match use of these tests with the needs of the
communities served. There needs to be integration with providers and health departments to
understand how implementation is working and where the cost savings are to show that this strategy is
contributing to accuracy of targeted treatment, reducing returning visits, etc. Outcome research and
cost effectiveness studies are needed, as well as a current procedural terminology (CPT) code that
would allow the consumer to charge tests to insurance companies.

Improved STI testing in MSM and improve evidence on screening frequency. We have good tests, but
we aren't reaching everyone who would benefit from STI testing. Guidelines on frequency of screening
among MSM are based on modeling rather than real studies.

Improved understanding of the etiology of syndromes, including pelvic inflammatory disease (PID),
non-gonococcal urethritis (NGU), and mucopurulent cervicitis (MPC). If these conditions are not better
understood, we are not correctly preventing, detecting or treating conditions that have real impact on
individuals. 
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Research Areas of Interest 

The focus of the presentation for the Pathogenesis and Diagnostics track was broken down into
the research needs/gaps for the following areas—Point-of-care testing (PoC), STI screening
amongst men who have sex with men (MSM), pelvic inflammatory disease (PID), non-gonococcal
urethritis (NGU), and mucopurulent cervicitis (MPC).

 

 Pathogenesis and Diagnostics 1.
(Sharon Hillier, PhD: University of Pittsburgh School of Medicine)
Participants in this breakout group led by Sharon Hillier were Charlotte Gaydos, Sheila Lukehart,
Christine Johnston, Jorgen Skov Jensen, Yonatan Grad, Will Geisler, and Bobbie Van Der Pol. 

Pathogenesis and Diagnostics
Research Questions

What is the right mix of testing?
 Are the current recommendations for frequency of STI screening in MSM correct? Is there a
“real” benefit to the screening and treatment of asymptomatic STIs in MSM?
How, where, and in whom, should PoC testing for STIs be integrated into care? Will the use of
PoC tests improve linkage to appropriate treatment? Will it reach people not currently reached
by STI programs?
What is the nature of protective immunity?
What is needed to support and facilitate STI vaccine development?
What informs the likelihood of infection, invasive disease, and dissemination on both the host
and pathogen side? Can identification of biomarkers (host) and virulence factors (pathogen) drive
improved diagnostics, therapeutics, and vaccines?
How long does mycoplasma genitalium (MG) persist in individuals (recognizing that there can be
a difference amongst men and women) and does untreated asymptomatic MG lead to morbidity?
What is missing from the understanding of pelvic inflammatory disease (PID) causes and impact?
What infections are we treating when treating for NGU and mucopurulent cervicitis (MPC)? Is a
different therapy warranted if chlamydia, gonorrhea, and trichomonas vaginalis are absent?
What are the etiologies for “idiopathic” NGU/PID/MPC?
Is asymptomatic bacterial vaginosis (BV) screening with or without treatment impactful on STI
prevention? If yes, what would the BV screening method be?
What are the barriers which prevent testing for syphilis? Does syphilis need to be approached
differently than gonorrhea (GC) and chlamydia trachomatis (CT) when it comes to screening
recommendations for MSM? People of reproductive capacity? Should syphilis screening be
expanded and reduce emphasis on GC and CT?

1.
2.

3.

4.
5.
6.

7.

8.
9.

10.
11.

12.

 
*Refer to “Research Questions Discussed” for more details on each question.

Presentation – State of the Field, Emerging Questions, and
Discussion
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Point-of-care (PoC) tests will not be needed for everyone.
Current systems work well for asymptomatic screening for many people.

Research Questions Discussed

The group’s approach to developing research questions was— “when it comes to diagnostics and 
screening for STIs, the pie cannot just keep getting bigger. As we think about adding point-of-care 
testing and “home” sample collection, we may need to figure out what we can stop doing. To do that, it 
must be determined what has value.”

The group’s developed research questions were as follows with factors for consideration.

Question 1: What is the right mix of testing?

How do we determine what the “right size” is for screening? (how often, what populations, what
anatomical sites, etc.)
PoC tests may make the most sense for symptomatic people and asymptomatic contacts.
PoC tests may also help to reach populations with poor return for follow-up (e.g., individuals at the
emergency room, in detention centers, etc.)
“Home”-based sample collection may address some equity issues; therefore, an examination of
research and regulatory gaps for this technology will be needed.

What is not addressed with current PoC testing? Gaps: there are no good PoC tests for syphilis 
 (nontreponemal), herpes, and anti-microbial resistance (AMR); and better ways to educate both
providers and patients about the uses of PoC tests for STIs must be identified.
What are the implications of PoC testing for disease burden? Anti-microbial resistance? How do PoC
tests exacerbate or reduce inequities/disparities and what factors contribute to those outcomes?
What are the use cases (specific descriptions of how to interact with the test in different
circumstances) for PoC tests based on performance characteristics and differences between the
tests?
How do we gather critical epidemiology data from “home” test use?
What are the outcomes of the application of different diagnostics?

Patient outcomes—e.g., improved accuracy of treatment, patient satisfaction, clinical cure?
Clinic outcomes—e.g., improved clinic flow, improved time spent per patient, improved  AMR
stewardship?
Social/behavioral research for both the users and providers of PoC tests
How can PoC and non-clinic-based tests be integrated into primary care?

Question 2: Are the current recommendations for frequency of STI screening in MSM correct? Is
there a “real” benefit to the screening and treatment of asymptomatic STIs in MSM? 

Question 3: How, where, and in whom, should PoC testing for STIs be integrated into care? Will the
use of PoC tests improve linkage to appropriate treatment? Will it reach people not currently
reached by STI programs?
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Does it exist for neisseria gonorrhoeae (NG), chlamydia trachomatis (CT), and syphilis (Tp)? More data is needed.
What is the duration of the protection?
What are the biomarkers for protection?

There must be continued and increased investment in STI vaccines.
Identification of “actionable” proteins/functions that can serve as targets for new therapeutics, diagnostic tests,
vaccines (e.g., adhesins, dissemination-related structures).
Need to examine barriers to vaccine acceptability. 

Question 4: What is the nature of protective immunity?

Question 5: What is needed to support and facilitate STI vaccine development?

Question 6: What informs the likelihood of infection, invasive disease, and dissemination on both the 
host and pathogen side? Can identification of biomarkers (host) and virulence factors (pathogen) drive 
improved diagnostics, therapeutics, and vaccines?

This should look at MPC, NGU, and other organisms including Ureaplasma urealyticum (UU), Mycoplasma genitalium
(MG), and vaginal syndromes.

There must be more research into the outcomes of PID and funded surveillance to track it.
There must be global assessment of the causes (bacteria, parasites, viruses) coupled with assessment of host input to
the syndrome (inflammation, disruption of local immunity, disruption of local microbiome).
Does treatment of symptomatic/asymptomatic MG lead to lower rates of PID/infertility/ectopic pregnancy?
Does non-gonococcal non-chlamydial PID lead to infertility and/or pelvic pain?
What are the biomarkers that reliably predict PID?

More definitive research is needed on whether ureaplasmas are associated with morbidity and if so, stronger language
should be added to guidelines as to whether to test and/or treat ureaplasmas in different clinical settings.

Are the same pathogens involved for men and women? Are they common to both syndromes?

Need to define population vs. individual benefit.

 
Question 7: How long does MG persist in individuals (recognizing that there can be a difference amongst men
and women) and does untreated asymptomatic MG lead to morbidity?

Question 8: What is missing from the understanding of pelvic inflammatory disease (PID) causes and impact?

Question 9: What infections are we treating when treating for NGU and MPC? Is a different therapy 
warranted if chlamydia, gonorrhea, and trichomonas vaginalis are absent?

Question 10: What are the etiologies for “idiopathic” NGU/PID/MPC?

Question 11: Is asymptomatic bacterial vaginosis (BV) screening with or without treatment impactful on STI
prevention? If yes, what would the BV screening method be?

Question 12: What are the barriers which prevent testing for syphilis? Does syphilis need to be 
approached differently than GC and CT when it comes to screening recommendations for MSM? People of
reproductive capacity? Should syphilis be screened for more and reduce emphasis on GC and CT?
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2. Biomedical Prevention and Clinical Management 

Participants in this breakout group led by Matthew Golden were Stephanie Cohen, Anna
Wald, Asa Radix, Jose Serpa-Alvarez, Lindley Barbee, Erin Tromble, Olusegun Soge, and
Edward W. Hook III. 

Can we develop prevention studies that focus on STI vaccine acceptability among various populations? 
How is Doxycycline (Doxy) post exposure prophylaxis (PEP) going to be implemented and what are the additional
safety studies that are needed?

Does STI screening impact major morbidity, specifically as it relates to infertility and pregnancy, in women?
For MSM, does GC/CT screening impact individual or population-level morbidity?
Is there a role for pharyngeal and rectal testing in women? Does that impact persistence and reoccurrence? 
Is there a need to screen men who have sex with women (MSW) for STIs?
For human papillomavirus (HPV), how and when should anal cancer screening be done in STI clinics? What does
follow up for this type of screening consist of?
Can we explore additional screening and diagnostic tools to differentiate between new cases of syphilis vs. previously
acquired syphilis, as well as for neurosyphilis and congenital syphilis (CS)?
To improve screening and the value of it, would it be possible to develop a study focused on “home”-based STI
testing?
Would it be possible to develop a study focused on how to accurately diagnose herpes simplex virus (HSV)?

For latent or unknown duration syphilis therapy, how many doses of intramuscular (IM) penicillin do people need? Is
it possible to mix this treatment method with an oral regimen?
Can we explore new and emerging treatments for syphilis, including complicated syphilis (i.e., ocularsyphilis,
neurosyphilis, and otosyphilis), as well as for prevention of congenital syphilis?
For potential pharmacokinetic/pharmacodynamic (PK/PD) studies for gonorrhea, would it be possible to explore
different STI drugs and various anatomic sites of infection?
For potential PK/PD studies for syphilis, specifically CS, would it be possible to explore if the drug used to treat is
entering and crossing the placenta?
Can we explore new therapies for gonorrhea, specifically non-beta-lactam? Can we determine the efficacy of those
therapies at all anatomical sites?
Would it be possible to develop a treatment study that focuses on understanding the natural historyof MG? 
What is the role of resistance guided therapy, and could that be operationalized?
What is the impact of quinolone resistance mutations on clinical outcomes?
Is Doxycycline safe for Expedited Partner Therapy (EPT)?
What is the efficacy of EPT in non-genital sites amongst heterosexuals? Amongst MSM?
What are the implications of quinolone resistance associated mutations?
What is the impact of treating asymptomatic infections on the gut microbiome and the influence of anti-microbial
selection in all pathogens? For instance, is there a correlation between taking doxycycline and gut issues?

Prevention 
1.
2.

Screening
1.
2.
3.
4.
5.

6.

7.

8.

Treatment
1.

2.

3.

4.

5.

6.
7.
8.
9.

10.
11.
12.

Biomedical  Prevention and Clinical Management
Research Questions:

*Refer to “Research Questions Discussed” for more details on each question.

(Matthew Golden, MD, MPH: University of Washington)

10



Presentation – State of the Field, Emerging Questions, and Discussion

The focus of the presentation for the Biomedical Prevention and Clinical Management track was
broken down into i) the research needs/gaps for syphilis, gonorrhea, chlamydia, M. genitalium,
human papillomavirus (HPV), and herpes simplex virus (HSV), and ii) the areas of partner
management, men who have sex with men (MSM), and pelvic inflammatory disease (PID). 

Syphilis Needs: For syphilis prevention, there is a need to further invest in vaccine development, as
well as to explore the role of doxycycline in pre-exposure prophylaxis (PrEP)/post-exposure
prophylaxis (PEP), including possible long-term impacts for anti-microbial resistance and on the
microbiome. For syphilis treatment, research is needed on single dose intramuscular therapy for
latent syphilis (reengineer penicillin [PCN]), oral regimens for pregnancy, and new regimens for
complicated syphilis (i.e., ocular, neurosyphilis)  

Gonorrhea Needs: For gonorrhea prevention, there is a need to further invest in vaccine
development, as well as determining the need for extragenital screening among heterosexuals. For
gonorrhea treatment, research into new oral regimens, including non-beta lactam options is needed,
as well as understanding the efficacy of such regimens at all sites. There is also a need for greater
exploration of EPT including its efficacy given azithromycin resistance and the possible impact on
resistance; What is the right cefixime regimen for eradication of pharyngeal infection?

Chlamydia Needs: For chlamydia prevention, there is a need to further invest in vaccine
development; there is also an overarching need to better understand the impact that screening has
on infertility/morbidity and if population-based screening is effective. It is important to understand if
the failure to eradicate rectal infections contributes to higher rates of persistence, and if rectal
screening in women is necessary. Further exploration of doxycycline safety and the efficacy of EPT is
necessary, as well as determining if a short course of doxy is as effective as 7 days of treatment.

M. Genitalium Needs: For M. Genitalium screening needs, the key research question is does
screening impact morbidity in women? Is there a need to test all STI syndromes (or urethritis) as
opposed to current CDC recommendations to test for treatment failure? For M. Genitalium
treatment, research into more efficacious treatments is needed, including specific studies to
determine if doxycycline-moxifloxacin reduces selection for fluoroquinolone resistance; the impact of
quinolone resistance-associated mutations and moxifloxacin on treatment failure; and resistance
guided therapy.

Human papillomavirus (HPV) and Herpes simplex virus (HSV) Needs: Research is needed to discover 
shorter course vaccines for HPV prevention, as well as new assays and screening strategies to identify 
high-grade squamous intraepithelial lesion (HSIL) and early HPV associated cancers. Treatment related
research should include studies on therapeutic vaccines and antivirals.
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Understanding unidentified STI pathogens: There is a need for basic research to better understand 
pathogenesis and natural history of idiopathic STI, as well as of unidentified causes of female infertility.

Partner Management: There is a need to explore the impact and efficacy of empiric treatment of 
partners of persons with gonorrhea and chlamydia in different populations and settings vs. testing and 
treating. There is also a need to research the clinical and micro status of female partners of men with 
idiopathic non-gonococcal urethritis (NGU).

Men who have sex with men (MSM): Should MSM be screened for asymptomatic gonorrhea and/or 
chlamydia? What morbidity (individual and population) would be prevented by that screening? What is 
the cost in terms of anti-microbial resistance? Would the syphilis prevention/treatment effect be 
sufficient to justify use of doxycycline PEP instead of screening? 

Research Questions Discussed

The group raised several overarching issues that informed their approach to identifying research 
questions. These included reconsidering STI screening to determine what exactly is being accomplished, 
and to decide if screening should be improved and implemented as a standard “test and treat” practice, 
or if alternative approaches (e.g., empiric treatment or post exposure prophylaxis) are more useful. If 
screening is indicated, how can screening efforts be increased in various settings and populations?

Prevention 

Question 1: Can we develop prevention studies that focus on STI vaccine acceptability among various 
populations? Novel vaccines are needed for syphilis, as well as other STIs, including GC/CT, HSV, and
shorter course vaccines for HPV.

Question 2: How is Doxycycline (Doxy) post-exposure prophylaxis (PEP) going to be implemented and 
what are the additional safety studies that are needed? A Doxy PEP study was conducted in San
Francisco among MSM and transgender people living with HIV and/or taking PrEP. The study was
concluded earlier than expected due to positive study results showing a reduction in prevalence of STIs
within the intervention populations. Additional research is needed to better understand how the
intervention was implemented, its safety, and population level impact. This information is important to
gather because it is possible that patients will demand it regardless of recommendations. 

Screening 

Question 1: Does STI screening impact major morbidity, specifically as it relates to infertility and 
pregnancy, in women? Infertility is one of the major morbidity outcomes amongst women diagnosed
with STIs and this is often in the “background” of other morbidity outcomes, including pelvic
inflammatory disease (PID). 
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These types of syphilis are often neglected and there is not much data on alternative treatments,
including doxycycline, for complicated syphilis. An oral regimen is needed. 
Novel and alternative treatment options are needed for syphilis, specifically other treatments
beyond Doxy for those pregnant and/or those who cannot tolerate Doxy.
It is important to develop protocols to evaluate complicated syphilis cases and to test multiple
treatment courses simultaneously, with drugs entering the study as they become available. This
would be helpful to identify “the next best thing to use.”

Question 2: For MSM, does GC/CT screening impact individual or population-level morbidity?
Participants discussed if screening is beneficial in terms of morbidity (individual and population) being
prevented, and at what cost, in terms of exposing people to unnecessary treatment and possible anti-
microbial resistance.

Question 3: Is there a role for pharyngeal and rectal testing in women? Does that impact persistence
and reoccurrence? 

Question 4: Is there a need to screen MSW for STIs?

Question 5: For HPV, how and when should anal cancer screening be done in STI clinics? What does
follow up for this type of screening consist of?

Question 6: Can we explore additional screening and diagnostic tools to differentiate between
new cases of syphilis vs. previously acquired syphilis, as well as for neurosyphilis and congenital
syphilis (CS)? It is difficult to differentiate between active or new infection from a prior infection
due to fluctuating titers.

 
Question 7: To improve screening and the value of it, would it be possible to develop a study
focused on “home”-based STI testing? 

Question 8: Would it be possible to develop a study focused on how to accurately diagnose HSV?
Antibody assays are needed to identify infected people and a laboratory advisory may be helpful to
address this.

Treatment 

Question 1: For latent or unknown duration syphilis therapy, how many doses of intramuscular (IM) 
penicillin do people need? Is it possible to mix this treatment method with an oral regimen?

Question 2: Can we explore new and emerging treatments for syphilis, including complicated syphilis 
(i.e., ocular syphilis, neurosyphilis, and otosyphilis), as well as for prevention of congenital syphilis?

Question 3: For potential pharmacokinetic/pharmacodynamic (PK/PD) studies for gonorrhea, would
it be possible to explore different STI drugs and various anatomic sites of infection? For extragenital
infections amongst heterosexuals (cisgender women in particular), it is currently unknown what
anatomic sites would be beneficial to screen. 
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This is important to study given the fact that there are adverse birth outcomes associated
with CS and this should be prioritized as CS was recently considered a public health
emergency.
Penicillin G, which is currently the only treatment for CS, is expensive and there is a limited
manufacturer for the drug in the US which poses challenges to treat CS. There needs to be
an alternative treatment option in case there are shortages.
The delivery of penicillin G should also be addressed since penicillin is primarily available
within STD clinics.

Question 4: For potential PK/PD studies for syphilis, specifically CS, would it be possible to
explore if the drug used to treat is entering and crossing the placenta?

Question 5: Can we explore new therapies for gonorrhea, specifically non-beta-lactam? Can
we determine the efficacy of those therapies at all anatomical sites?

Question 6: Would it be possible to develop a treatment study that focuses on understanding
the natural history of MG? Understanding the natural history of the infection serves as the
basis for other conversations surrounding screening and treatment. It would be helpful to know
what happens to people in the interval between a positive screening test and return for
treatment. This would then help to solidify and strengthen arguments for or against
prioritization of M. genitalium. 

 
Question 7: What is the role of resistance guided therapy, and could that be operationalized?

Question 8: What is the impact of quinolone resistance mutations on clinical outcomes?

Question 9: Is Doxy safe for Expedited Partner Therapy (EPT)?

Question 10: What is the efficacy of EPT in non-genital sites amongst heterosexuals? Amongst
MSM? 

Question 11: What are the implications of quinolone resistance associated mutations?
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Use of anti-microbials, screening, infertility, treatment of sex partners, etc.
Are we doing harm or good in those areas?

Studies should be developed to assess the interplay between multiple pathogens or more pathogens at a
time should be considered (as opposed to currently where funding for studies is often allocated to studying
one pathogen at a time.)

Question 12: What is the impact of treating asymptomatic infections on the gut microbiome and the 
influence of anti-microbial selection in all pathogens? For instance, is there a correlation between taking
doxycycline and gut issues?

3. Data Science and Surveillance 

(Preeti Pathela, DrPH, MPH: New York City Bureau of Hepatitis, HIV,
and Sexually Transmitted Infections)

What are cost-effective ways to gather data on conditions for which there is no systematic
surveillance? (e.g., PID, urethritis, vaginitis, ectopic pregnancy, infertility)
How much CT and GC morbidity (and among which groups) will be missed as use of “home” tests and
telehealth increases? 
To what extent does matching with registries of other notifiable conditions enhance the
completeness of key variables? (e.g., COVID-19)
What is the standard minimum set of data elements needed from electronic health records (EHRs)? 
What is the minimum set of standardized data elements needed from behavioral surveys, and how
best to define them?
Is current screening-related surveillance effective?
How and to what extent will the use of STI services rebound as we recover from COVID-19, and how
will that impact the interpretation of prevalence and incidence data?
What is the change in prevalence of tetracycline resistance as first-line therapies evolve?
How effective is Partner Services (PS) as a prevention intervention?
What are the elements of best practices/methodology in data science?

1.

2.

3.

4.
5.

6.
7.

8.
9.

10.

*Refer to “Research Questions Discussed” for more details on each question.

Participants in this breakout group led by Preeti Pathela were Lisa Manhart, Travis Sanchez, Hamish
Mohammed, Jon Duke, Andria Apostolou, and Roxanne Kerani.

Data Science and Surveillance 
Research Questions

Presentation – State of the Field, Emerging Questions, and Discussion

The presentation for the Data Science and Surveillance track was focused on i) how we monitor STIs and
related conditions/factors ii) the missing elements in routine surveillance data, and iii) data science
integration. 
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Full implementation of automated electronic case reporting from electronic health records

The following elements were identified as missing in routine surveillance data and having a significant 
impact on the usefulness of data: negative test results, syndromes/sequelae, emerging/neglected 
pathogens, actionable molecular data, and data that better characterizes health inequities. More work 
needs to be done to integrate data sets, including matching across population registries (e.g., periodic 
automated matches of STI and HIV surveillance systems), and cross-registry matching (ability to match 
across population registries to identify individuals with multiple conditions over time). However, 
complete and accurate surveillance and data integration is challenged by gaps in informatics 
infrastructure and resources, appropriate reporting of data from at-"home” testing, and the untapped 
availability/opportunity of unused data sources such as administrative data (e.g.,
prescription/pharmacy sales data, insurance claims data), and synthetic datasets.

The identified surveillance priorities were:

 
Incorporation of related data—negative tests, serious outcomes, neglected pathogens, and  
information to better characterize health inequities
Cross-matching data to address syndemic issues
Modernizing data systems and recruiting, training, and retraining skilled staff
Addressing questions like:

How can “big data” be brought to bear on the surveillance of STIs?
What is the future of real-time molecular surveillance, and how far away is it?
How can we empower our surveillance data to advance efforts at high levels?
What are biases of traditional patterns of reporting?

Regarding data science, it is still considered a relatively new and evolving discipline and
integrating more sophisticated data science into public health will require building data
management and analytic skills locally, expanding data systems capacity, and consultation with
experts to develop/advise on techniques.
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What proportion of reproductive sequelae is attributable to STIs?
What is the prevalence of anti-microbial resistance (AMR) and/or treatment failures in mycoplasma genitalium (MG)? 
What is the incidence of HSV infection? What are trends in herpes simplex virus type 1 (HSV-1) vs. herpes simplex virus
type 2 (HSV-2)?
What is the incidence of miscarriage among women with syphilis during pregnancy? 
What is the prevalence of reportable STIs?
Where are the gaps in screening for reportable STIs?
What are valid and reliable ways of collecting denominators? (e.g., numbers in populations of interest)

What is the demand for at-"home” tests, by requestors’ usual demographics, location (rural/urban), and measures of
social determinants of health?

The group discussed the need to establish a network of health departments/community-based organizations
(CBOs) with portals for online ordering of “home” test kits 

What technology can be leveraged to capture “home” test results and report surveillance?
How does telehealth for STIs/sexual health needs impact healthcare facility use and the nature of patient-provider
discussions/counseling?
Are there treatment and testing gaps related to the use of telehealth services?

Research Questions Discussed

The Data Science and Surveillance breakout group developed their questions based on the following 
categories: filling in gaps to routine surveillance, measures associated with new venues for 
delivering/receiving care, leveraging other registries, electronic health records/case reporting, 
screening-related surveillance, partner services, and workforce needs.

The group’s developed questions were as follows with factors for consideration.

Question 1: What are cost-effective ways to gather data on conditions for which there is no systematic 
surveillance? (e.g., PID, urethritis, vaginitis, ectopic pregnancy, infertility)

 
Question 2: How much CT and GC morbidity (and among which groups) will be missed as use of “home” tests and
telehealth increases? 
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To what extent do case investigation and partner services activities across disease areas increase the quality of
STI data?
What is the quality of matching between HIV and STI registries?
What is the incidence of bacterial STIs among people receiving substance use interventions, with housing
instability, or criminal justice involvement?

Incorporation of gender identity and social determinants of health information into standardized data capture
How is this information best identified and collected in EHRs? 
What are findings from natural language processing of unstructured data to inform the development of
structured fields?
What is needed to monitor the status of interoperability of data from clinical sources to public health
surveillance?
To what extent does electronic case reporting (ECR) enhance completeness of variables (comparison of
electronic lab reporting [ELR] only vs. ELR+ECR)?

What are changes in utilization of extragenital STI screening for sexual and gender minority populations, and
how is it best tracked using existing data sources? New data sources?
How much extragenital screening is too much?
Does STI screening among PrEP users align with published guidelines?
What is the level of provider adherence to mandates for syphilis screening during pregnancy? Other STI
surveillance and hepatitis screening?
How can surveillance data inform how much sequencing data is needed from selected areas/populations to
then inform the scale-up of interventions?

Is PS associated with less syphilis or gonorrhea (GC) reinfection among MSM?
Does receipt of PS increase the number of partners treated? 
Are HIV-negative MSM that received PS for STIs more likely to start/be retained on PrEP than those who did not
receive PS? 
Does PS for pregnant women prevent congenital syphilis?
Are there evidence-based strategies to increase partner elicitation? If not, strategies should be tested.

Question 3: To what extent does matching with registries of other notifiable conditions enhance the 
completeness of key variables? (e.g., COVID-19)

Question 4: What is the standard minimum set of data elements needed from EHRs? 

Question 5: What is the minimum set of standardized data elements needed from behavioral surveys, 
and how best to define them?

Question 6: Is current screening-related surveillance effective? 

Question 7: How and to what extent will the use of STI services rebound as we recover from COVID-19, 
and how will that impact the interpretation of prevalence and incidence data?

Question 8: What is the change in prevalence of tetracycline resistance as first-line therapies evolve? Question 9:
How effective is Partner Services (PS) as a prevention intervention?
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Does technology (e.g., app, internet) improve PS outcomes: interview completion, naming partners, any
partners treated? Are there specific strategies that are more effective than others?
What is the extent to which there are adverse reactions resulting from treatment in the field?
Do telehealth-based vs. traditional forms of PS yield better outcomes?
What are evidence-based benchmarks for PS (e.g., caseload for new versus veteran Disease Intervention
Specialists [DIS])?
What are the PS inputs needed for modeling and C/E analyses?
How to understand/engage app operators?

Can local programs have access to expert groups to advise on advantages, disadvantages, practical
considerations for transitioning to new electronic medical records (EMRs), new surveillance systems, and/or
incorporating non-traditional sources of data?
Concerns were expressed about how CDC does surveillance and a need to update the approach was stated. It
was suggested that electronic reporting of data is needed, as well as communication around who has the
responsibility to report and how mechanisms to check reporting could be implemented. Doctors will often
assume that labs are reporting cases on their behalf, but that may not be true and there is not an easy way to
check that a report was made. A direct export from EMR systems to local health departments may also help
with reporting. 

Question 10: What are the elements of best practices/methodology in data science?

4. Epidemiology 
(Patrick Sullivan, DVM, PhD: Emory University Rollins School of Public Health)

Participants in this breakout group led by Patrick Sullivan were Stefan Baral, James Blanchard, Christine
Khosropour, and Patricia Kissinger.

What are appropriate metrics to inform the evaluation of initiatives and monitoring equitable
progress towards STD control/mitigating health consequences?

Is it possible to consider both individual outcome metrics and metrics that describe       
 structural risks, as well as the development of equity metrics?
What are additional structural indicators that could be considered (e.g., sex education,
universal health coverage, avoidance of care, mismatch of coverage and need)?

What are the patterns of use for “home”-based self-testing in various populations and how
does “home”-based self-testing impact entry to care?

1.

a.

b.

    2. What is the impact of “home”-based self-testing on epidemiological data?
a.

            b. How can “home”-based self-testing be integrated into programs and monitoring systems?
    3. How can epidemiological data be used to inform program implementation?

Epidemiology
Research Questions

*Refer to “Research Questions Discussed” for more details on each question.
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Molecular epidemiology
Networks – how is the data used programmatically versus predictively?
Behavioral surveillance

 

Presentation – State of the Field, Emerging Questions, and    
 Discussion

Epidemiology as defined for the group is “the incidence, distribution, and possible control of
diseases and other factors relating to health.” Currently, in the US there is a great system of
case surveillance that is focused on response and epidemic control and shows us that there are
concentrations of STIs by age, race/ethnicity, and sexual/gender minority; that there is a
disproportionate impact in the South; and that there are different dynamics for STI epidemics
among men who have sex with men. There is a need to better align epidemiology with clinical
and programmatic efforts and needs, and STI skillsets and tools are critical to address emerging
health threats.

 
During the presentation, the elements that were identified as remaining to be examined and
discussed in the breakout session were:

 

Translational work
How does available epidemiology drive implementation science?
What are the biases in traditional STI screening programs?
What would the impact on health be of more routine screening? 
What is the return on investment of STI programs?
How does physical access to health services relate to STI impact?
How are technologies shaping STI epidemics?
How do patterns of spread and impact vary by policy choices?

20



Epidemiology 
Research Questions

 
Ultimately, the question of the group to consider was, “how are we building systems to serve the
next 
advances in knowledge, treatment, technology, or the next new pathogen?” 

Research Questions Discussed

The Epidemiology breakout group focused their conversation on the following—health equity,
non-clinic-based testing (also sometimes called “home” testing), and translational/consequential 
epidemiology. 

The group’s developed questions were as follows with factors for consideration.

Question 1: What are appropriate metrics to inform the evaluation of initiatives and
monitoring equitable progress towards STD control/mitigating health consequences?

The group identified the rationale for health equity metrics as informing investment and scale up
of services to better align with needs, with the goal of decreasing both new infections and
disparities in infections and outcomes. They recommended considering both individual outcome
metrics and metrics describing structural risks, and the prioritization of the development of
equity metrics that are responsive to policy changes and can inform policy analyses. 

Other considerations related to health equity that the group identified are the need for an
intersectional approach that frames disparities in outcomes as unmet needs secondary to
structural risks (e.g., stigma, racism, homonegativity, transphobia). The group suggested other
possible structural indicators to include sex education, universal health coverage, avoidance of
care, and the mismatch of coverage and need, as well as possible approaches to look at these
areas, such as surveys, policy analyses, and equity analyses.
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Evaluate programmatic options implemented in other places (e.g., UK program for collection)
Evaluate options for monitoring population use – pharmacy sales data, surveys, search terms
Characterize differences in intention and practice (e.g., younger people used COVID-19 self-testing
less than older people; socioeconomic status; access to other healthcare). This might require
surveys

Question 2: What is the impact of “home”-based self-testing on epidemiological data? 

“Home”-based self-testing data will change diagnosis patterns and may change the data reported to 
public health surveillance systems overall (e.g., earlier diagnoses, different types of test users). We
need to understand the patterns of use in populations and how they impact entry to care and need to 
determine how to integrate self-testing into programs and monitoring systems. Weighing the public 
health benefit (and real-world usage) of “home” testing against the ability to assess outcomes should 
catalyze discussions of how to use alternative measures for population-level estimates (e.g.,
wastewater screening for COVID-19 for community burden versus self-testing for linkage to care).

Participants suggested the following research/program process with data triangulation:

Evaluate technology options (e.g., automated systems including Bluetooth-enabled devices to
report results anonymously)
Consider the impact of surveillance data, which still has great value in public awareness
Optimize the use of available surveillance data for planning and evaluation
Develop modeling approaches to estimate impact from changes in testing patterns
Develop pathways for data on self-testing to drive and inform epidemic control
measures/programs, so programs are not stagnant
Use a transdisciplinary framework to evaluate the potential impact of HIV/STIs on population
outcomes 

Question 3: How can epidemiological data be used to inform program implementation? 

Currently collected epidemiologic data can be used to improve implementation (i.e., identifying places, 
populations, and service settings that optimize current or developing new intervention approaches).
The rationale for this area of research is that the epidemiologic data defines the critical aspects (who,
where, when, and why) that allow us to identify who needs additional prevention or treatment
services and where those services are needed. 
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Create a framework to define and evaluate actionable epidemiology data (i.e., which data are
useful, and which are not useful to inform implementation).
Identify existing indicators and review these with stakeholders, as well as ask what is currently
being achieved with those indicators. If an indicator is not informing programs, it should be
considered for “retirement.”
Evaluate the utility of individual-level versus community-level metrics as individual-level metrics
do not fully explain current trends including increasing cases and large disparities,  the
explanations are likely not at the individual level.
Focus systematically on failures of screening and linkage (infertility, late-stage syphilis).
Consider alternate metrics (more upstream, more complete, easier to collect) – e.g., monitoring
chlamydia-related infertility and PID (low sensitivity, hard to measure) versus process measures
(screening volume)
Characterize system failures to identify optimal implementation options – for example, with
qualitative interviews and/or discrete choice experiments
Tailoring to different communities, using supplemental epi data on the “who” with
implementation data, including acceptability (surveys) and fidelity

Participants identified the following process for epidemiologic research to inform STI program 
implementation:

5. Health Economics and Services 

(Philip A. Chan, MD: Brown University)
Participants in this breakout group led by Philip Chan were Hilary Reno, Jeb
Jones, Wiley Jenkins, and Michael Maciosek.

Health Economics and Services 
Research Questions

What are the facilitators and motivators for individuals seeking care? Specifically, why do
individuals seek STI care?
 How can systems adopt greater focus on STI screening, testing, and care? 

What are the market forces, such as insurance reimbursement and/or federal/state
funding that impact this?

 How can key marginalized populations be better prioritized? 
 How do we ensure a foundational knowledge of key populations is known (including,
healthcare access gaps/barriers and health-seeking behaviors)?

1.

2.
a.

3.
a.

*Refer to “Research Questions Discussed” for more details on each question.
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Outreach: how do we effectively reach key populations? What are effective marketing and
advertising strategies?
Access: how do we optimize access for STI services for key populations? What are strategies to
improve STI care as part of primary care (e.g., incentives)? What is the role of the STI clinic?
Alternatively, what is the role of community-based settings?
Delivery: how do we effectively provide and deliver STI care to key populations? Express STI care?
Point-of-care testing? Confidential vs. anonymous? Explanation of benefits (EOBs)?
Telemedicine? Non-traditional setting delivery (e.g., pharmacies)?

 

Presentation – State of the Field, Emerging Questions, and Discussion

During the presentation for the Health Economics and Services track, health services research was 
defined as the scientific study of health care delivery and entails finding the most effective ways to 
organize, manage, finance, and deliver high-quality care; reduce medical errors; and improve patient 
safety. This can be broken down into three areas including: access and delivery, outcomes, and cost
and economics.

Within each of those areas, it was discussed that there are known elements and questions that
remain to be examined. “Key populations” were identified as adolescents/young adults; gay, bisexual,
and other men who have sex with men; gender diverse and non-binary individuals; reproductive-age
women; and the underserved.

Access and Delivery
It is known that STI services are not being effectively delivered to key populations. Key populations
are not accessing STI services frequently enough due to multiple barriers that exist to accessing those 
services. Accordingly, it is important to examine: 

 

Testing Outcomes: are key populations being tested for the appropriate STIs?
What is appropriate testing in gender diverse populations? (i.e., neo-vaginas, etc.)
Is there a need for extragenital testing in non-MSM populations?

Treatment Outcomes: are key populations being tested and treated appropriately? Are these
same populations being cured for those STIs for which that is possible?
Reinfection Outcomes: how do we prevent key populations from becoming reinfected?
Evaluation and Monitoring: from a systems-level, how do we effectively monitor and evaluate STI
outcomes in the clinical setting? 

Outcomes
The U.S. experiences suboptimal testing and treatment outcomes, as well as high rates of reinfection
in key populations; and lacks standard approaches to effectively evaluate and monitor patient
outcomes. Accordingly, it is important to examine:

24



Cost (to the patient): how do we address increasing out-of-pocket costs for STI care as a major
barrier to access?

How does cost affect STI care for key populations?
What is the cost-effectiveness of different STI testing approaches?

Cost (to the organization): how do we create sustainable systems of STI care?
Reimbursement for asymptomatic STI testing?
“Task-shifting” to other clinical staff beyond the MD?

 

Cost and Economics
The cost of STIs in the United States is significant, and the current STI service delivery models are
not financially sustainable without significant safety-net funding (including use of 340B).

Accordingly, it is important to examine: 

Research Questions Discussed

During the breakout session, the Health Economics and Services group discussed the disconnect
that occurs between researchers that develop interventions and those that implement them.
There is a need for alignment and cohesion between theory and practice. There is an even stronger
need for this shared foundation when framing studies and research. A social science and equity
lens is always needed to keep implementation science applicable and useable in communities.

Additional discussion focused on the need to better understand healthcare-seeking behaviors and 
access to care, including where individuals are accessing care and what opportunities they could
have to access that care in their daily lives that they do not currently use or know about and why.
This includes examining the differences in rural and urban care-seeking and the specific
considerations in those settings—in rural areas, there is a lack of sustainability for many
community clinics, and a higher perceived threat to anonymity and privacy which may lead to
individuals being willing to travel farther for care. Alternatively, in urban areas, individuals have
many options to seek health care, and so STI care should be promoted and made available in
multiple settings—e.g., federally qualified health centers, emergency rooms, as well as urgent care
and retail health clinics. If it is true that most STI diagnoses are happening in primary care and
emergency departments but that is not where the limited funding for STI prevention and care is
directed, what opportunities are being lost? Items such as electronic medical record pop-ups could
be helpful in these settings to encourage sexual health conversations and better screen people for
STIs, but they can be very expensive and time-consuming to bring to scale. Is there 
evidence that this strategy is worth it?
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Clinicians need training on how to communicate with patients and how to make spaces safe, but it
is difficult to encourage clinicians to be open-minded. Is the best avenue to provide training only
to those who seek it out?
80/20 Rule: Eighty percent of people will be reached with twenty percent of effort and funding,
but it will take 80% of the effort and funding to reach the remaining 20%. The case must be made
to prioritize key populations and spend funds on them for the long-term benefit of all.
Community input is always necessary in developing effective interventions.  As a result of this
discussion, the group’s developed questions were as follows:

What are the market forces, such as insurance reimbursement and/or federal/state funding
that  impact this?

How do we ensure a foundational knowledge of key populations is known (including,
healthcare access gaps/barriers and health-seeking behaviors)?

 

There were also several cross-cutting items that were identified as essential by this group:

Question 1: What are the facilitators and motivators for individuals seeking care? Specifically, why
do individuals seek STI care?

Question 2: How can systems adopt greater focus on STI screening, testing, and care? 
a.

Question 3: How can key marginalized populations be better prioritized?
a.

Healthcare messaging needs to be tailored and relatable to different audiences. A quote from the
group: “so many messages are broad strokes, but we know that there needs to be so much more
nuance. We don’t make allowances for those differences.” 

Healthcare organizations, researchers, and public health professionals all attach to certain
frameworks, and it is essential that those frameworks are translated into the clinical setting approach.
In essence, implementation science must be translated into a framework for the clinical space and be
able to answer the practical question, “how will this help patients?”

6. Policy
(Naomi Seiler, JD: George Washington University School of Public
Health and Health Services)

Participants in this breakout group led by Naomi Seiler were Jen Hecht, Jeff Crowley,
Rebekah Horowitz, and Abigail English.
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Policy
Research Questions

 How could changes to the coverage and reimbursement model for STIs impact access to care (Including
questions related to coverage of all appropriate/applicable clinic/laboratory and non-traditional, non-
clinic-based tests (at “home”/self-collected tests), cost-sharing, and EPT reimbursement?)
What policies or laws would facilitate information sharing among providers/across states to increase
access to and coordination of care? 
What policies do or could impact how and where minors seek STI care?
What telehealth policies have facilitated access to STI services? What policy changes would be needed to
support optimal telehealth for STI services? (Considerations should include reimbursement, sites of care,
coverage of phone-only telehealth, and provider licensing.)
How could FDA regulation of STI tests for non-clinic use facilitate that testing? (regulatory/legal research)
Do current scopes of practice at the state level optimize the workforce needed to respond to STIs? 
What is the impact of states’ testing requirements related to STIs? 
Should states modify or expand their vaccination laws to increase utilization? How did rollout and
marketing of the HPV/COVID-19 vaccines result in such pushback at the state and public level?
What is the impact of new and emerging legal limitations on the content of school sex education on
students’ knowledge of STIs and behaviors related to STI risk?
What laws and policies hinder or facilitate equitable access to STI services (e.g., immigration policies,
criminalization of STIs/HIV, sexual health services for those who are incarcerated or re-entering the
community)?
What does the (likely) end of Roe and overall politicization of sexual health mean for access to STI
services?

1.

2.

3.
4.

5.
6.
7.
8.

9.

10.

11.

 

*Refer to “Research Questions Discussed” for more details on each question.

Presentation – State of the Field, Emerging Questions, and
Discussion

Throughout the presentation for the Policy track, identified topics included: coverage and 
reimbursement, privacy, minors, telehealth, regulation of self-tests, workforce, vaccination, equity,
and the policy environment for sexual healthcare.

Coverage and reimbursement: Are public and private payers covering all appropriate tests? Is the 
coverage sufficient? Does/could coverage extend to non-clinic-based tests? Is cost-sharing
impacting the willingness of individuals to test for and/or treat STIs?

Privacy: Could policy limit the risk of privacy violations through insurance documents? Are providers 
allowed/required to inform partners and/or parents of patients?

Minors: Are minors hesitant to use family/parental insurance, and what policies could mitigate
those concerns? How do minor consent laws impact utilization of “sensitive” services? To what
extent can school-based clinics address minors' access to STI services, and what policies do/could
facilitate or limit that access?
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How could a single-payer healthcare system address STI services and facilitate access across US
jurisdictions? How might other systems for accessible/low-cost STI services work?

 
Telehealth: What COVID-19 related telehealth policies have facilitated access to STI services? Which of 
those will remain in place after the public health emergency (e.g., reimbursement, site of care, 
coverage of phone-only care, provider licensing restrictions)?

Regulation of self-tests: How does the FDA regulate these sorts of tests and what does that regulation 
mean for STI tests? How can that process be influenced? Is there a way to use policy to increase 
reporting of results for “home” tests?

Workforce: Do current scopes of practice at the state-level optimize the workforce needed to respond to
STIs? Do current state DIS policies/requirements meet the needs raised by current STI trends?

Vaccination: Should states modify their HPV vaccination laws to increase utilization?

Equity: How do immigration policies influence access to STI services (e.g., lingering impact of public 
charge rule, etc.)? How do criminal laws related to STIs (including HIV) impact willingness to access 
services? Do these exacerbate racial and ethnic disparities? What policies could promote better access 
to sexual health services for people who are incarcerated and those reentering the community?

Policy environment for sexual healthcare: What does the end of Roe mean for overall access to sexual 
health services?

Research Questions Discussed

The breakout group for the Policy track focused on the question of what research could have the 
greatest impact when prioritizing their research questions. It was also decided to focus more narrowly 
on STI-specific policies and not broader areas of research.

The group’s developed questions were as follows with factors for consideration.

Question 1: How could changes to the coverage and reimbursement model for STIs impact access to 
care? (Including questions related to coverage of all appropriate/applicable clinic/laboratory and non-
traditional, non-clinic-based tests (at “home”/self-collected tests), cost-sharing, and EPT 
reimbursement)
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Are there federal/state policies that could limit the risk of privacy violations via insurance and/or federal
laws?
How can this be done while also honoring and protecting the individuals’ choices about what is shared
and with whom?

Question 2: What policies or laws would facilitate information sharing among providers/across states to 
increase access to and coordination of care? 

Question 3: What policies do or could impact how and where minors seek STI care?

The major areas relevant to this question are privacy/confidentiality laws and consent laws (both
include school-based health clinics).

To what extent do patients want telehealth and/or “home” tests for STI services? How does the
interest and uptake vary across populations?

What payment mechanisms, including insurance and/or other financing approaches, could increase
access to “home” STI tests?  
What policies could increase surveillance reporting, as well as linkage to care, for “home” or their non-
clinic based STI tests?

Through partnerships/agreements with health departments?
Self-report of positive “home” tests?
Could there be a federal mechanism to cover the cost of reporting STIs from self-collected PoC
“home” tests to LHDs or the CDC?
What policies can support the linkage of telehealth support with “home” tests, particularly for
people who test positive for an STI?

Do current state public health workforce policies/requirements (e.g., for DIS) meet the needs raised by
current STI trends?
How do current public health workforce shortages impact STI services? What policies could better
support the STI workforce in that context?

Question 4: What telehealth policies have facilitated access to STI services? What policy changes would 
be needed to support optimal telehealth for STI services? (Considerations should include
reimbursement, sites of care, coverage of phone-only telehealth, and provider licensing.)

Question 5: How could FDA regulation of STI tests for non-clinic use facilitate that testing? 
(regulatory/legal research)

Question 6: Do current scopes of practice at the state level optimize the workforce needed to respond 
to STIs?

 

29



Consider congenital syphilis, emergency room testing for HIV/STIs, legality of STI testing in
nontraditional settings (e.g., pharmacies, vending machines with HIV/STI tests), other kinds
of STI testing laws, comparative laws in other countries, and use of consumer data.

In states where minors (at various ages) can independently consent to vaccines (via various
legal approaches), what has the impact been on uptake?

Question 7: What is the impact of states’ testing requirements related to STIs? 

Question 8: Should states modify or expand their vaccination laws to increase utilization? How
did rollout and marketing of the HPV/COVID-19 vaccines result in such pushback at the state
and public level?

How could policies around inclusion and diversity of the STI workforce improve our ability to
mitigate disparities in access and outcomes?

Question 9: What is the impact of new and emerging legal limitations on the content of school
sex education on students’ knowledge of STIs and behaviors related to STI risk?

Question 10: What laws and policies hinder or facilitate equitable access to STI services? (e.g., 
immigration policies, criminalization of STIs/HIV, sexual health services for those who are
incarcerated or re-entering the community)

What information must be reported with STI case reports? Does this information allow
adequate tracking of disparities in STIs (e.g., race/ethnicity/sexual orientation and gender
identity [SOGI])?

How can better tracking be translated into better linkages to services? Perhaps with DIS
outreach?
Are there examples from other countries where improved tracking was associated with
decreased rates?
Can better tracking allow more focused targeting of funds?

Is there concerning precedent for 14th amendment protection of other privacy rights? Legality
of same-sex relationships, access to birth control? 
How many people who can become pregnant access STI care at places that offer abortion care,
and how might that STI access be affected? Would existing “trigger” laws (or newly introduced
laws awaiting Roe overturn) directly or indirectly impact STI services?

 

Question 11: What does the (likely) end of Roe and overall politicization of sexual health mean
for access to STI services?
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7. Social, Behavioral, and Computational Science 
(Dionne Gesink, PhD: University of Toronto School of Public Health)

Participants in this breakout group led by Dionne Gesink were Lucy Slater, Vincent
Guilamo-Ramos, and Brian Mustanski.

Social, Behavioral, and Computational Science 
Research Questions

What factors inform positive sexual health and decision-making in various populations? What does
positive sexuality look like and how can social/behavioral/computational interventions support it?
What are the dependencies between behaviors and knowledge related to STIs, HIV, unplanned
pregnancy, and substance use? What is the positionality of STIs in syndemic settings
(symptom/outcome vs. root issue)? How can service integration be optimized for individuals with
multiple syndemic conditions?
How can we best address stigma at the individual, family, community, and structural level? How
does stigma impact the development of sexual subjectivity and, by extension, sexual health
behaviors across the life course? 
What role do sexual networks play in sexual health communications, knowledge, and behavior?
How can sexual networks be leveraged to communicate sexual health messages? How are sexual
health attitudes and behaviors shared across sexual networks? Are network interventions a viable
approach for behavior changes at the community-level?
How do trauma-informed practices and communication around sexual health influence sexual
health-seeking and individual sexual health behaviors?
What do youth know about their sexual rights? How can we best educate young people about their
sexual health-related rights?
What is the role of 1) adult parents or guardians, and 2) other trusted adults in adolescent
knowledge and behavior around sexual health? What characteristics of mentors are supportive of
positive sexual health and development of positive sexual subjectivity in queer/trans adolescents?
What sexual health behaviors, attitudes, and knowledge are relevant/common among: trans people
and youth (especially trans men)? Lesbians? Disabled people? Teen MSM?
How has COVID-19 impacted longer-term behaviors around sexual health and STIs?
What lessons, messages, and strategies from harm reduction approaches support positive sexual
health behaviors?
What is the relationship between economic decision-making and STI risk and decision-making? How
does cost impact sexual health-seeking behaviors? 

1.

2.

3.

4.

5.

6.

7.

8.

9.
10.

11.

*Refer to “Research Questions Discussed” for more details on each question.

Presentation – State of the Field, Emerging Questions, and
Discussion

The presentation for the Social, Behavioral, and Computational Science track focused on sexually 
transmitted infection transmission as a complex system involving multiple scales that are
impacted by geography, limited knowledge of STI symptoms (even in the previously diagnosed),
and a perceived hierarchy of “seriousness” of different STIs.
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How much of the data that we know is available is usable in the context of STIs? 
How do we best reach people? How do we identify if a sub-group is not being reached?
How do we address and ultimately end shame/stigma?

While STI prevention is grounded in HIV prevention, HIV prevention strategies do not necessarily 
prevent the transmission of other STIs. The barriers to STI testing and treatment are varied and
diverse including availability, accessibility, uptake, stigma, discrimination, and cost (in time and
money).

The categories of unknowns presented in the opening plenary were:

Research Questions Discussed

During the breakout session, the Social, Behavioral, and Computational Science track discussed
that there is a very high need for understanding the ways that stigma impacts social norms;
behavior related to STIs and more general sexual health in specific communities; and for
interventions that reduce stigma and/or the impact of stigma. Stigma must be examined for its
impact on individuals, families, partnerships, and communities. Communications must not only
be non-stigmatizing, but actively work to undo the impact of previous stigma and repair that
harm.
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It is important to shift focus from sexual risk to sexual health—focus on assets and well-being to
better resonate with marginalized communities and reduce stigma. Research should look at
understanding why people make the decisions that they do to leverage opportunities to have
positive impacts, i.e., include salutogenic models in addition to pathogenic ones. Sexual identity
impacts sexual health behaviors, as well as personal, provider, and community risk assessment, and
at the same time, individual decision-making is impacted by the context and environment in which
one is being “tested."  Being “in the moment” may change what thinking and decision-making may
have occurred previously. If focus was on health and not on risk, what opportunities could be
opened to help individuals think about navigating their emotions and feelings “in the moment” and
be more deliberate in their thinking and decision-making?

STIs and sexual health research are currently highly focused on the individual and can afford to
expand to investigate relationship dynamics as sex largely occurs between two or more individuals.  
This is also important when thinking about communication about sex. 

It is important to think about risk assessment in the context of syndemics—where do individuals 
prioritize minimizing STI risk when considering multiple and potentially “competing” risks? Do 
individuals view risks as “competing”? How does the availability of PrEP to minimize HIV risk impact 
sexual decision-making related to STIs? 

The COVID-19 pandemic has, and will continue to, impact perceptions of public health, contact
tracing, and vaccination beyond COVID-19 itself and that will impact effectiveness of these services
for other pathogens, such as STIs. It is important to expand the harm reduction approaches beyond
the drug use sphere while also not equating STIs or HIV as “better” or “worse” on a scale—with
good healthcare education and access, all health outcomes can be addressed and/or managed.
As a result of this discussion, the group’s developed questions were as follows:

Question 1: What factors inform positive sexual health and decision-making in various
populations?  What does positive sexuality look like and how can
social/behavioral/computational interventions support it?

Question 2: What are the dependencies between behaviors and knowledge related to STIs, HIV, 
unplanned pregnancy, and substance use? What is the positionality of STIs in syndemic settings 
(symptom/outcome vs. root issue)? How can service integration be optimized for individuals
with multiple syndemic conditions?

Question 3: How can we best address stigma at the individual, family, community, and structural
level? How does stigma impact the development of sexual subjectivity and, by extension, sexual
health behaviors across the life course? 
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Question 4: What role do sexual networks play in sexual health communications, knowledge,
and behavior? How can sexual networks be leveraged to communicate sexual health messages?
How are sexual health attitudes and behaviors shared across sexual networks? Are network
interventions a viable approach for behavior changes at the community-level?

Question 5: How do trauma-informed practices and communication around sexual health
influence sexual health-seeking and individual sexual health behaviors?

Question 6: What do youth know about their sexual rights? How can we best educate young
people about their sexual health-related rights?

Question 7: What is the role of 1) adult parents or guardians, and 2) other trusted adults in
adolescent knowledge and behavior around sexual health? What characteristics of mentors are
supportive of positive sexual health and development of positive sexual subjectivity in
queer/trans adolescents?

 Question 8: What sexual health behaviors, attitudes, and knowledge are relevant/common
among: trans people and youth (especially trans men)? Lesbians? Disabled people? Teen MSM?

Question 9: How has COVID-19 impacted longer-term behaviors around sexual health and STIs?

Question 10: What lessons, messages, and strategies from harm reduction approaches support
positive sexual health behaviors?

Question 11: What is the relationship between economic decision-making and STI risk and
decision-making? How does cost impact sexual health-seeking behaviors? 
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8.Transmission Dynamics 
(Minttu Rönn, PhD, MPH: Harvard T.H. Chan School of Public Health)

Participants in this breakout group led by Minttu Rönn were Katy Turner, Laith
Abu-Raddad, Peter White, and Steven Goodreau.

Transmission Dynamics 
Research Questions

What is the effect size needed for the potential harm of testing and treatment to outweigh the
benefits?
How can/should math modeling incorporate an equity mindset?
How can vaccine impact best be modeled, and the models used?
How can in-host modeling of STIs be successfully used and if proven successful, utilization
increased? 

1.

2.
3.
4.

*Refer to “Research Questions Discussed” for more details on each question.

Presentation – State of the Field, Emerging Questions, and Discussion

During the presentation for the Transmission Dynamics track, it was discussed that the goals of this 
research should be to demonstrate achievable population-level impact and influence policymaking. 
While recognizing that models are always a simplification of reality, it is known how to estimate the 
impact of existing interventions and programs, predict the impact/scope of novel interventions, and 
estimate uncertainty. 

More needs to be done to determine how to increase the precision of modeling and to understand 
variation. This includes examining both evidence gaps and data gaps. Evidence gaps that influence 
modeling include geographical variation in the burden of infection, variation in intervention update,
and naturally acquired immunity to infections. Data gaps are the natural history of STIs, including the 
transmission potential from different anatomic sites, duration of infection (by site), and sequelae.

A new generation of STI transmission modeling should look more closely at the impact of the
following upstream and downstream factors: social determinants of health, co-infections, sequelae,
and sexual and reproductive health to move the field towards “STI Modeling 2.0.”
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Research Questions Discussed

The breakout group discussion for the Transmission Dynamics track noted that there is critical
but limited and missing natural history parameters for STIs. The poor understanding of the
natural history of STIs is impeding transmission dynamic modeling. With careful proactive
thinking and study design data on natural history, parameters could be collected as part of
epidemiological studies. In essence, it is crucial to include natural history data collection as part
of STI vaccine trials.
 
The value of natural history information to vaccine developers (trial research team, industry
partners, and funders) is that an improved understanding will aid in understanding the impact
of the vaccine being studied. There has been good experience with this from tuberculosis (TB)
trials where it enriched and revolutionized the understanding of TB epidemiology (e.g., the
traditional thinking of slow vs. fast progressors was proven incorrect). Similarly, the data
gathered in the HSV-2 vaccine trials has been beneficial for the understanding of HSV-2
epidemiology. 

Existing data must be used better and smarter. Researchers should think about how to use
existing data in better ways and create broader access to the existing study data for other
purposes. For example, what information/data is already available that could be used to improve
how network models are designed? Additionally, electronic patient records (health and medical
records) offer a wealth of information that is used in other jurisdictions, including the UK, and
should be tapped for data. There are likely other opportunities similar to this that are not being
utilized. 

A close look at the usefulness of aggregate data is needed as it can interfere in the
understanding of key points/moments in the life-course (e.g., combining data on 15-19-year-old
individuals means that there is a lack of understanding of each single year and the subsequent
impact and changes based on sexual debut).

Mathematical modeling is cross-disciplinary, and the modelers are reliant on all other tracks of
STI research field for successful modeling analyses. Modeling can be, and is, used in multiple
disciplines, including randomized controlled trials (RCTs), intervention impact, health economics,
policy considerations, implementation science, program science, planning and evaluation, and
optimization of treatment regimens—because of this, it is essential to include modelers from the
start.
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Examples: 
Treatment increases the risk of anti-microbial resistance in gonorrhea
Natural immunity: when does screening of asymptomatic infections become
counterproductive by interfering with potential natural immunity?
False positive/negative results in point-of-care testing
Missed co-infections

Note: It is important to be mindful of achievable benefits—there can be a risk of sequelae
from untreated infection, or onward transmission, that would increase the burden of infection
in the population in the absence of testing and treatment.

Communities: prioritize studies which include key populations that are often excluded from
STI transmission dynamic models, including:

Transgender people
American Indian/Alaska Native, Native Hawaiian, and Pacific Islander people
People engaged in sex work
People with substance use disorder
Young adolescents

Resources: model equitable resource allocation
Math models are ideal for scoping potential impact and resource needs to achieve
equitable impact (e.g., what is needed to close gaps in STI rates between different
racial/ethnic populations)
Other areas of analysis are needed because mathematical modeling can help scope the
implications, including equity considerations in point-of-care testing, self-testing,
expedited partner therapy, and post exposure prophylaxis (PEP).

Structural Factors: model social determinants of health
Modelers are keen to be thoughtful partners in working to include broad social
determinants of health into models (e.g., racism, homophobia, sexism, transphobia) while
acknowledging the difficulties in incorporating them in mechanistic models.

Start with factors that are easier to incorporate (such as housing) as an entry point to this.
Interdisciplinary efforts may be needed, such as implementation science working with
modeling, policy and modeling, and health economics and modeling.

As a result of this discussion, the group’s developed questions were as follows with factors for 
consideration.

Question 1: What is the effect size needed for the potential harm of testing and treatment to
outweigh the benefits?

Question 2: How can/should math modeling incorporate equity mindset?
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Math modeling can play a crucial role in demonstrating that there is a business case for
STI vaccines.
It is important to consider and evaluate the full benefits achievable for health in
vaccinated individuals, including the potential reduction in acquisition risk, transmission
risk (via reduced pathogen replication, shorter duration of infection, etc.), risk in sequelae
(e.g., risk of genital ulcer disease [GUD], PID, infertility), and cross-protection (e.g., to HSV-
1 from HSV-2 vaccine).
Ideally, math modelers would be incorporated into the trials from the start to ensure that
modeling and data collection plans are designed proactively and for the data collection to
reflect the estimates needed for modeling analysis.

In-host modeling has been underutilized in the STI field, but successfully used in other
fields (HIV in particular).
There is potential for great insight, including into the natural history of infection, effects of
therapeutics, and vaccination.
Incorporate genomics in math modeling analyses:

Potential to look at transmission networks and bridging between populations.
Linking behavioral data to genomic data.
For AMR—improved understanding of fitness costs.

This could lead to improved understanding of the role of the site of infection and
subsequently, information on natural history, treatment efficacy, transmission potential,
and immune response differences by the site of infection.
Microbiome considerations.

 
 

Question 3: How can vaccine impact best be modeled, and the models used?

 
Question 4: How can in-host modeling of STIs be successfully used and if proven successful,
utilization increased? 

Closing Discussion

In the closing plenary, each break out group was asked to present the research
questions/topics that were identified, and all participants were asked to discuss any research
gaps, how they might expand the priorities/questions identified, and to identify where
overlap was occurring between tracks.

Cross-cutting themes that were raised across many if not all breakout groups included:
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Recognition that a STI research agenda must take into account that STIs are part of a larger
syndemic, and the subsequent need for service integration.
Consideration of equity and inequities across key populations.
Need to seek community and patient input into all research design and implementation efforts
The importance of the use of non-traditional research to discover new information about STIs
and diversify the information gathered across various populations. The use of partnerships with
local and state health departments and community-based organizations was highlighted as a
possible avenue for this. Additionally, it is important to consider how data could be collected in
partnership with pharmacies and insurance companies and whether there is important
information that could be gleaned from social media and internet searches.
The need to explore collaborations with “big data,” emerging technologies and social media to
support data integration, and social and behavioral interventions and research.
More must be done to address recruitment and training of public health, and specifically STI,
workforce.
Mechanisms to increase engagement in STI screening and treatment across different provider
groups (e.g., pediatricians, primary care, OB/GYNs). Possible approaches to this that were
offered were the routine requirements of the American Medical Association (AMA), programs
for educating providers, additions/changes to provider guidelines, and
incentives/reimbursement.
CDC should also work for more timely analysis of data and reporting information back out to
the community more frequently and quickly.
Racism is a public health issue and without accepting and addressing that, STIs and other public
health concerns will not be sufficiently addressed.

  1. Approach to STI research 

 

 
 The need for better understanding from multiple perspectives of the uptake, promotion, and outcomes of

widespread use of PoC tests and “home” tests, including for their impact on surveillance data.
The need to better understand the impact and efficacy of current screening guidelines including their cost
effectiveness.
The economics of public health and specifically STI screening and treatment.
The need to better understand women’s health and the associated morbidity (e.g., infertility).  Concerns
with doing infertility studies were raised as there are few women who are infertile during lifetime, many
women do not want to get pregnant, many others use contraception, etc. In response to this, the idea of
tubal infertility surveillance was raised as a consideration.

 2. Research content 
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Appendices

A. Full participant list

Breakout Group 1: Pathogenesis and Diagnostics 
Sharon Hillier
Charlotte Gaydos
Sheila Lukehart
Christine Johnston
Jorgen Skov Jensen
Yonatan Grad
Will Geisler
Bobbie Van Der Pol

 

Breakout Group 2: Biomedical Prevention and Clinical Management
Matthew Golden
Stephanie Cohen
Anna Wald
Asa Radix
Jose Serpa-Alvarez
Lindley Barbee
Erin Tromble
Olusegun Soge
Edward W. Hook III
Lisa Hightow-Weidman

Breakout Group 3: Data Science and Surveillance
Preeti Pathela
Lisa Manhart
Travis Sanchez
Hamish Mohammed
Jon Duke
Andria Apostolou
Roxanne Kerani
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Breakout Group 5: Health Economics and Services
Philip Chan 
Hilary Reno
Jeb Jones
Wiley Jenkins
Michael Maciosek

Breakout Group 6: Policy
Naomi Seiler
Jen Hecht
Jeff Crowley
Rebekah Horowitz
Abigail English

 

Breakout Group 7: Social, Behavioral, and Computational Science
Dionne Gesnick
Lucy Slater
Vincent Guilamo-Ramos
Brian Mustanski

 

Breakout Group 8: Transmission Dynamics
Minttu Rönn
Katy Turner
Laith Abu-Raddad
Peter White
Steven Goodreau

Breakout Group 4: Epidemiology
Patrick Sullivan
Stefan Baral
James Blanchard
Christine Khosropour
Patricia Kissinger
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May 24th:
11:00am Official start time
11:02am Welcome/Logistics (Rebekah Horowitz, NACCHO)
11:05am Opening Remarks (Sara Black, NACCHO)
11:15am Breakout Group Presentations 
11:15am Breakout Group 1: Pathogenesis and Diagnostics
11:30am Breakout Group 2: Biomedical Prevention and Clinical Management
11:45am Breakout Group 3: Data Science and Surveillance
12:00pm Breakout Group 4: Epidemiology
12:15pm Breakout Group 5: Health Economics and Services
12:30pm Breakout Group 6: Policy
12:45pm Breakout Group 7: Social, Behavioral, and Computational Science
1:00pm Breakout Group 8: Transmission Dynamics
1:15pm-2pm Break
2:00pm Breakout Sessions
4:00pm End

B. Agenda

May 25th:

12:00pm Breakout Sessions
1:00pm-1:30pm Break
1:30pm Welcome/Opening Remarks (Lucy Slater, NACCHO)
1:35pm Breakout Group Presentations
1:35pm Breakout Group 8: Transmission Dynamics
1:50pm Breakout Group 7: Social, Behavioral, and Computational Science
2:05pm Breakout Group 6: Policy
2:20pm Breakout Group 5: Health Economics and Services
2:35pm Breakout Group 4: Epidemiology
2:50pm Breakout Group 3: Data Science and Surveillance
3:05pm Breakout Group 2: Biomedical Prevention and Clinical Management
3:20pm Breakout Group 1: Pathogenesis and Diagnostics
3:35pm Reaction/Discussion of all presentations
4:30pm What did we miss
5:00pm End
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C. Research Agenda Slide Sets

Day One (What is known and unknown)

*double-click to see full slide set
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Day Two (Research Questions)

*double-click to see full slide set
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