Chapter 12
Public Health and Prevention

Elissa Meites and Kimberly A. Workowski

Introduction

Sexually transmitted diseases (STDs) are a challenging public health problem with
tremendous health and economic impacts. In the United States alone, there are
approximately 20 million new sexually transmitted infections per year [1], and the
estimated annual direct medical cost is $16 billion [2]. Of all the notifiable infec-
tious diseases in the United States, the one most commonly reported is chlamydia
[3]. Most sexually active persons will have at least one sexually transmitted infec-
tion during their lifetime, though many will never know it [1, 4-6].

STD epidemics encompass behavioral, biomedical, and sociopolitical realities.
Although STDs can affect people of all races and ethnicities, ages, and geographic
areas, marginalized populations may be particularly vulnerable to the consequences
of disease. STD prevention is all the more challenging due to the effects of cultural
taboos, stigma, and discrimination. STD outbreaks can reveal vulnerabilities in a
community’s access to appropriate medical care, quality education and health infor-
mation, healthy economic and social policies, and other structural failures [7].
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Table 12.1 Epidemiology of selected sexually transmitted infections compared with their status
as nationally notifiable infectious conditions in the United States

Infection Nationally notifiable [47] Epidemiology [1]

Human papillomavirus No Prevalence: 24 million persons
(HPV)

Herpes simplex virus No Prevalence: 79 million persons
(HSV) type 2

Trichomoniasis No Prevalence: 3.7 million persons

Chlamydia Yes Annual incidence: 2.9 million cases

Gonorrhea Yes Annual incidence: 820,000 cases

Syphilis Yes Annual incidence: 55,000 cases

Chancroid Yes Annual incidence: 24 cases [8]

Public Health Information

Public health organizations in the United States include health departments in every
state, as well as the Centers for Disease Control and Prevention (CDC) at the
national level. Public health activities of particular value to clinicians include sur-
veillance for trends in who is acquiring infections and diseases, or trends in antimi-
crobial resistance. Local and state health departments may collect case reports of
certain diseases, conduct partner notification and contact tracing during investiga-
tions of communicable diseases, and provide clinical consultation and education.
Nationally, there are federally funded STD control programs for chlamydia, gonor-
rhea, and syphilis. In addition to providing leadership and financial support, key
functions of public health organizations at the state and national levels are to guide
research and policy development, and to assess, provide, and interpret timely scien-
tific information regarding STDs.

Information about the epidemiology (prevalence and incidence) of STDs in the US
population is derived from several different sources. These include (A) surveillance
of reportable diseases; (B) nationally representative surveys; and (C) studies in spe-
cial populations. Although the most commonly reported diseases are STDs, the most
common sexually transmitted infections are not nationally notifiable (Table 12.1).

First, surveillance occurs for certain conditions which are considered to be of
public health importance. While state policies vary regarding which conditions are
reportable, the nationally notifiable STDs are chancroid, chlamydia, gonorrhea, and
syphilis (Table 12.1). In addition, viral hepatitis and HIV are also notifiable condi-
tions but are not always sexually transmitted. Case reports may be generated from a
clinician who makes the diagnosis, a laboratory where a clinical test is positive, or
a local health department following the case; reports are transmitted to the state
health department. Each state health department then provides CDC with the over-
all numbers of cases to create the national surveillance estimates, which are com-
piled and published annually [3, 8].

Second, studies conducted on a nationally representative sample can provide helpful
estimates of the prevalence of STDs that are common but not reportable. One example
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is the National Health and Nutrition Examination Survey (NHANES), a population-
based study conducted on a representative sample of the civilian, noninstitutionalized
population of the United States. Estimates of the national prevalence of common infec-
tions such as human papillomavirus (HPV), genital herpes, and trichomoniasis can be
extrapolated from the prevalence detected in NHANES participants [9].

Third, special studies are useful to measure STDs in specific at-risk or minority
populations, such as adolescents, pregnant women, men who have sex with men,
and others. These types of studies are also useful to learn about less common condi-
tions such as neonatal herpes, pelvic inflammatory disease (PID), or lymphogranu-
loma venereum. All research studies involving human subjects receive additional
oversight from institutional review boards (IRBs) to ensure that the research con-
ducted is ethical and its methods are sound.

Public Health and Clinicians

To improve population health, however, public health efforts rely on the foundation
of the clinical encounter. Clinicians observe and assess symptoms and signs, request
laboratory tests, make a diagnosis, and offer interactive counseling for individual
patients. Primary care providers in particular play a unique and important role in
routine sexual history-taking, risk assessment, and risk reduction counseling.

To help guide clinicians, CDC produces national STD treatment guidelines,
which offer recommendations on the prevention, diagnosis, and treatment of STDs
and sexually transmitted infections [10]. Clinically, the prevention and control of
STDs are based on five major strategies:

e Education and counseling of persons at risk on ways to avoid STDs through
changes in sexual behaviors and use of recommended prevention strategies (e.g.,
condoms).

* Screening and identification of asymptomatically infected persons and of symp-
tomatic persons unlikely to seek diagnostic and treatment services.

e Effective diagnosis, treatment, and counseling of infected persons.

» Evaluation, treatment, and counseling of sex partners of persons who are infected
with an STD.

e Pre-exposure vaccination of persons at risk for vaccine-preventable STDs (e.g.,
hepatitis A, hepatitis B, HPV).

Public Health Problems in STD Control and Prevention

The following examples of major public health problems will highlight the crucial
role of clinicians and discuss how the above strategies can help prevention and
control of STDs. Major problems include antimicrobial-resistant gonorrhea, STD-
related cancers, STD-related HIV acquisition and transmission, STD-related infer-
tility, and STD-related adverse outcomes of pregnancy.
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Antimicrobial-Resistant Neisseria gonorrhoeae

There are estimated to be over 820,000 new cases of gonorrhea in the United States
each year [1]. The epidemiology of gonorrhea varies greatly among communities,
and disproportionately affects certain populations, including adolescents and young
adults, blacks, and men who have sex with men [8]. Untreated gonorrheal infections
can lead to PID and infertility. Most of the time, gonorrhea can be treated success-
fully using a third-generation cephalosporin antimicrobial. However, gonorrhea
treatment has been complicated by the ability of N. gonorrhoeae to develop resis-
tance to many antimicrobials over the past several decades. From 2006 through
2010, the minimum concentrations of cefixime needed to inhibit the growth of gon-
orrhea strains in the United States and many other countries increased, suggesting
that the effectiveness of this medication may be waning [11]. These patterns may
indicate the impending development of clinically significant gonococcal resistance
to cephalosporins [11].

Priorities for clinicians include treating all cases of gonorrhea with the most
effective available antimicrobial regimen, as well as offering male latex condoms,
risk-reduction counseling and testing for other STDs. Due to the possibility of rein-
fection, repeat gonorrhea testing 3 months following appropriate treatment at the
anatomic site of infection is recommended [10]. In addition, providers should
ensure that all sex partners from the preceding 60 days are promptly evaluated and
treated. Primary screening should be targeted and offered to persons who are con-
sidered to be at increased risk, taking into consideration the local prevalence of
gonorrhea [12, 13]. Due to the widespread use of nucleic acid amplification tests for
gonorrhea diagnosis, laboratory capacity to isolate N. gonorrhoeae by culture has
been declining; healthcare systems should support continued access to culture or
develop partnerships with laboratories that can perform culture. Local, state, and
national public health organizations can provide helpful consultation.

STD-Related Cancers

Cervical cancers are caused by certain types of HPV, particularly HPV types 16 and
18. In addition, many anal cancers, oropharyngeal cancers, vulvar, and penile can-
cers are caused by HPYV, although the natural history and epidemiology of these
cancers have been less fully described [14].

HPV is a common infection in both men and women, and first infection can
occur soon after sexual debut [15, 16]. Virtually all sexually active persons will be
infected with at least one type of HPV at some point during their lives [4, 5]. An
estimated 79 million persons in the United States are currently infected with at least
one type of HPV [1]; among 14-59-year-old women, the prevalence of any type of
HPV is 42.5 % [17]. Most HPV infections resolve spontaneously without any treat-
ment—about 70 % clear within 1 year, and 90 % within 2 years—however, those
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that persist can develop into intraepithelial lesions and cancers [18, 19]. The most
common kind of HPV-associated cancer is cervical cancer, which affects an esti-
mated 12,000 women each year in the United States; globally, the vast majority of
cervical cancer deaths occur in women in developing countries [14, 20]. Men who
have sex with men appear to be at particularly high risk for HPV-associated dis-
eases; their incidence of anal cancer is estimated to be 37 times higher than that
among men who have sex with only women [21, 22].

Since 2006, HPV vaccine has been routinely recommended in the United States
for females at a target age of 11 or 12 years; since 2011, vaccine has been recom-
mended for males at this age as well [23, 24]. Before a vaccine can be used in the
United States, it must be licensed by the US Food and Drug Administration (FDA),
which requires safety and efficacy data for the vaccine. Next, national vaccine pol-
icy is made by the Advisory Committee on Immunization Practices (ACIP), a panel
of independent experts organized by the CDC with formal meetings three times a
year. ACIP recommendations are based on the best available scientific evidence on
the use of the vaccine in populations, such as vaccine efficacy and safety, epidemiol-
ogy, and burden of disease in the United States, cost and cost-effectiveness, vaccine
acceptability, and implementation plans. HPV vaccine is covered by most insurance
plans as well as the Vaccines for Children Program in the United States [25].
Vaccination is one of the most effective methods for preventing HPV infection;
clinicians should make strong recommendations and vaccinate adolescents on time.

STD-Related HIV Acquisition and Transmission

Not only is the diagnosis of a new sexually transmitted infection an objective marker
of unprotected sexual activity, but in addition, certain STDs can increase plasma
HIV viral load and genital HI'V shedding, which may also increase the risk of sexual
and perinatal HIV transmission [10, 26, 27].

Identification of sexual risk behaviors, risk reduction counseling, appropriate
diagnosis, and treatment are important in the prevention and management of spe-
cific STDs that can increase HIV acquisition and transmission. In particular, STDs
that cause ulceration or inflammation (e.g., syphilis, herpes, trichomoniasis, and
chancroid) can increase the transmissibility of HIV [28-30]. In the United States,
the most common etiologies of genital, anal, or perianal ulceration are genital her-
pes or syphilis. These infections can be easily confused on physical exam, and labo-
ratory testing is warranted to confirm a specific diagnosis, in order to ensure the
correct course of treatment [10].

Genital herpes is a common cause of genital ulceration; in addition, many per-
sons may have mild or unrecognized infection yet shed the virus intermittently. An
estimated 24 million people in the United States are infected with herpes simplex
virus (HSV) type 2 [1]; more than 80 % of these infections are undiagnosed [31]. A
particularly high burden of disease has been observed among non-Hispanic blacks,
with a seroprevalence of 39.2 % [31]. The majority of genital herpes infections are
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transmitted by persons who are unaware of their infection or are asymptomatic
when transmission occurs.

Syphilis in the United States tends to cluster geographically and within sexual
networks. There are an estimated 55,000 new cases of syphilis annually in the
United States [1]; rates among men were more than 7 times higher than among
women, and two-thirds of primary and secondary syphilis in men occurred among
men who have sex with men [8]. The resurgence of syphilis in patients with HIV
infection underscores the importance of primary prevention of syphilis in this popu-
lation, which should include client-centered risk reduction messages and discus-
sions of specific actions that can reduce the risk of acquiring syphilis and of
acquiring or transmitting HIV infection.

Trichomoniasis is quite common, affecting an estimated 3.7 million people in the
United States [1], including 3.1 % of women aged 14—49 years [32]. Trichomonas
vaginalis infection can cause local inflammation that has been associated with an
increased risk of HIV acquisition and transmission [32].

Chancroid, an ulcerative STD caused by the bacteria Haemophilus ducreyi, has
been associated with HIV acquisition [29]. In the United States, prevalence is low:
in 2010, only 24 cases of chancroid were reported from nine different states [8].

Because of the likelihood of co-infection, patients who are diagnosed with one
STD (or HIV) should also be offered screening for other STDs including HIV, and
their sexual partners should be tested and treated as well [10]. In the United States,
men who have sex with men may be at particularly high risk of co-infection with
both HIV and other STDs. Prompt recognition and appropriate treatment of STDs
are important strategies for reducing HIV risk [10].

Studies conducted internationally in high-prevalence areas have shown that male
circumcision can also reduce the risk of HIV acquisition in heterosexual men [33].
In addition, recent data has shown effectiveness of antiretroviral therapy for either
pre- or postexposure prophylaxis (PrEP and PEP) in reducing acquisition and trans-
mission of HIV [34, 35]. In a double-blind randomized controlled trial, pericoital
use of 1 % tenofovir gel reduced HIV-1 acquisition by 39 %, and HSV-2 acquisition
by 51 % [36]. Although topical microbicides have been a subject of some interest,
trials of agents with nonspecific antimicrobial activity have not proved particularly
useful for STD prevention to date [37]. The spermicide nonoxynol-9 (or “N-97) can
injure anal and vaginal mucosal tissue and may even enhance HIV transmission
[38]. Clinicians can counsel patients on primary prevention methods, including
using condoms consistently and correctly, minimizing the number of sexual part-
ners, and avoiding concurrent sexual partnerships [10].

STD-Related Infertility

Gonorrheal and chlamydial infections, even when asymptomatic, can lead to PID
and complications including infertility.
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Chlamydia is the most commonly reported STD in the United States. Chlamydial
infections are usually asymptomatic in women, but can cause significant reproduc-
tive health sequelae including acute PID, an important infectious cause of infertility,
ectopic pregnancy, and chronic pelvic pain. There are an estimated 2.9 million new
cases of chlamydia annually in the United States [1]. Particularly high rates of chla-
mydia are seen among adolescent girls and women, blacks, and persons in high-risk
settings such as juvenile detention facilities, jails, or prisons, as well as STD and
family planning clinics [8].

When chlamydial or gonorrheal infections ascend into a woman’s upper genital
tract, they can induce a host immune response that causes inflammation and tissue
damage, which can lead to PID and/or scarring of the fallopian tubes. Long-term
consequences can include infertility, ectopic pregnancy, or chronic pelvic pain. An
estimated 10 % of women with untreated chlamydia may develop PID, and a pro-
portion of these may go on to develop infertility [39].

Public health programs aim to prevent these reproductive problems before they
can occur. Most public health efforts focus on at-risk women, although treating
affected male partners is also clinically important. Overlapping public health para-
digms focus on (a) preventing initial infections; (b) providing primary screening
and treatment for existing infections; and (c) conducting secondary screening for
repeat infections [28]. Clinicians play an important role in counseling patients about
prevention methods such as using latex condoms consistently and correctly through-
out every sexual encounter, and minimizing numbers of sexual partners. In addition,
prompt screening and appropriate treatment for chlamydia reduces the risk of PID.

STD-Related Adverse Outcomes of Pregnancy

Many sexually transmitted infections can cause adverse outcomes of pregnancy,
including spontaneous abortion, stillbirth, premature delivery, and congenital
infections.

Syphilis remains an important cause of infant mortality and morbidity during
pregnancy despite availability of serologic screening tests and recommendations for
routine prenatal screening and counseling. Thus, each case of congenital syphilis
can be seen as a sentinel event, signaling missed opportunities within a health care
system. In the United States, congenital syphilis is uncommon, with a total of 377
cases reported from 28 states, the District of Columbia, and one outlying area in
2010 [8].

Genital herpes can also be associated with poor fetal outcomes, especially after
primary maternal genital infection acquired in late pregnancy [40]. Neonatal herpes
infection is a rare but serious condition caused by HSV; incidence estimates in the
United States range from 5.6 to 28.2 per 100,000 births [41, 42]. Guidelines from
the American College of Obstetricians and Gynecologists (ACOG) recommend
cesarean delivery for women with active genital lesions in order to prevent transmis-
sion of HSV to neonates [43]. Although primary prevention is important for women
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with herpes lesions at the time of delivery, most mothers of infected neonates had
asymptomatic HSV infections [44]. Thus, neonatal herpes mitigation also relies on
postnatal testing in infants with a compatible clinical presentation, as well as provi-
sion of acyclovir antiviral therapy promptly and for an appropriate course of treat-
ment [45, 46].

Other STDs that can result in adverse pregnancy outcomes include gonorrhea,
chlamydia, bacterial vaginosis, and trichomoniasis, although data regarding the
effects of these infections on pregnancy are more limited. Health care providers can
educate and screen pregnant women for gonorrhea and chlamydia per existing
guidelines, and also offer treatment and partner services when appropriate [10].

Conclusion

Clinicians can play an important role in the promotion of sexual health and the pre-
vention and control of STDs through the effective use of five major strategies: edu-
cation and counseling; screening; diagnosis and treatment; partner treatment; and
vaccination. Support for clinicians is available from public health organizations at
the local, state, and national levels. Communities across the United States rely on
multidisciplinary collaboration between clinicians and public health agencies for
the prevention and control of major STD-related public health problems.
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