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Sexually transmitted disease (STD) is the term used for diseases that are transmitted through human sexual activity.
However, some STDs are also transmitted through body fluids, such as blood and through contaminated IV drug needles.
Sometimes STDs are also referred to as Sexually Transmitted Infections (STI), but STI is a broader term than STD. STI
includes asymptomatic infections, where persons are infected with the organism, but do not show any symptoms or signs
of an illness or a disease. STI have been well known for hundreds of years in medicine. The branch of the medicine that
studies treatment and prevention of STD or STI is called venereology.
Sexually transmitted diseases remain a major public health problem around the globe, including underdeveloped
countries in Asia or Africa and developed countries like the United States. In the U.S., STDs are one of the most critical
health challenges with estimated 19 million new infections every year with the health care cost of $17 billion [1]. STDs
indeed lack easy solutions since they are primarily associated with human behavior. However, prevention of spread of
STDs has been studied well and has shown to be effective in a various population. STDs are most commonly caused by
viruses and bacteria, but some fungi or parasites can cause STD as well.

STD caused by Viruses
There are several viruses that transmit through human sexual behavior, such as human immunodeficiency virus (HIV),
herpes simplex virus (HSV), and human papilloma virus (HPV), and hepatitis B virus (HBV). Since the STDs transmitted
through viruses are not the focus here we will not discuss each of them. However, HIV infection is very much interlinked
with other STIs and STDs and so we will discuss HIV and how it is related to other STDs.

Human Immunodeficiency Virus (HIV) Infection
HIV is a member of retrovirus family that causes Acquired Immunodeficiency Syndrome (AIDS). In AIDS the hosts’
immune system gets weaken and so the hosts easily acquire life-threatening opportunistic infections and sometimes
cancer. In the United States, approximately 1.2 million people are living with HIV infection. One in five (20%) of those
people, however, are unaware of their infection. Furthermore, approximately 50,000 Americans become infected with HIV
each year [1]. HIV represents global challenge as well. At the end of 2010, an estimated 34 million people were living with
HIV globally, including 3.4 million children less than 15. There were 2.7 million new HIV infections in 2010, including
390,000 among children less than 15. Thus, HIV represents a major health and economic burden to the global society.
HIV renders the host immunocompromised and more susceptible to get other STIs. Both STDs and HIV infection
are behaviorally and biologically intertwined and facilitate the sexual transmission of one another. Such interrelationship
is known as epidemiologic synergy and has been studied previously. It has been shown that HIV infection increases the
prevalence of some STDs at the community level and prior STI/STD increases HIV transmission risk by approximately 3-5
folds [2-4]. People with some bacterial STIs, such as Gonorrhea, Chlamydia, or Syphilis are at increased risk for HIV as
well. Prevalent herpes simplex virus-2 (HSV-2) infection is also known to be associated with a 3 fold increased risk of HIV
acquisition among both men and women in the general population [5]. Some STDs may promote HIV transmission by a
variety of biological mechanisms that affect both HIV infectiousness and susceptibility. For example, other STDs facilitate
HIV shedding in the genital tract, which probably promotes HIV infectiousness. This has been demonstrated by testing
genital secretions for the presence and concentrations of HIV. Moreover, STDs potentially increase the HIV susceptible
inflammatory cells in the genital tract and disrupts mucosal barriers that may increase the susceptibility to HIV [6]. Given
the increase in such epidemiological synergy, it is particularly important to diagnose, treat, and prevent such STIs or STDs.

Some of the most common bacteria that cause STD or STI are Chlamydia trachomatis that causes Chlamydia, Neisseria
gonorrhoeae that causes Gonorrhea, and Treponema pallidum that causes Syphilis. An estimated 78 to 330 million new
cases of genitourinary tract infections due to Chlamydia trachomatis, Neisseria gonorrhoeae, Ureaplasma urealyiticum and
Mycoplasma genitalium are diagnosed each year worldwide1. Of these, 5 to 12 million are diagnosed in North America
alone [7].

Chlamydia
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like the United States (U.S.) [1], United Kingdom [8], and Australia [9]. It is among the most prevalent of all STDs, and since
1994, has comprised the largest proportion of all STDs reported to CDC. Studies also demonstrate the high prevalence of
chlamydial infections in the general population especially sexually active younger females [1,8-11]. Based on estimates from
national surveys, Chlamydia accounts for more than 50% of all reported cases of infectious disease in Canada and the U.S.
[9,12]. Chlamydia can lead to serious health consequences in females, such as pelvic inflammatory disease, infertility, ectopic
pregnancy and chronic pelvic pain [13,14]. It also causes increased risks of HIV transmission and acquisition [1,6,15], eye
and lung disease in newborn infants [16,17], and epididymo-orchitis in men [9]. In some cases, C. trachomatis may also
cause pneumonia in adult immunocompromised and HIV positive hosts [18,19].

Syphilis
Syphilis is a genital ulcerative disease that is caused by Gram-negative bacteria, Treponema pallidum, and is categorized
into primary, secondary, and tertiary stages. Syphilis causes significant complications if untreated and facilitates the
transmission and acquisition of HIV infection [2,4]. Many individuals with early syphilis are either truly asymptomatic or
undiagnosed; in the absence of diagnosis and treatment, approximately one-third of individuals will progress to neurological
complications, visual and hearing loss, psychiatric disease, cardiovascular disease and other forms of systemic disease [20].
Untreated early syphilis in pregnant women results in perinatal death in up to 40% of cases and, if acquired during the 4
years before pregnancy, can lead to infection of the fetus in 80% of cases [1]. In 2010, the rate of primary and secondary
syphilis was highest among younger population especially persons aged 20–24 years. In recent years, younger men and
men who have sex with men (MSM) have accounted for an increasing number of syphilis cases in the United States [21].
According to a recent CDC report, majority of U.S. syphilis cases have occurred among MSM, however, syphilis among men
who have sex with women (MSW) continues to be a problem [1].
Syphilis infection is particularly important for its strong epidemiological synergy with HIV infection, acquisition, and
prognosis. Syphilis has been associated with significant increase in the HIV viral load and significant decrease in the CD4
cell count [22]. Thus it is important to prevent and promptly treat syphilis in HIV-infected and uninfected individuals for
HIV control and prevention.

Gonorrhea
Gonorrhea is a sexually transmitted infection caused by Gram-negative bacteria, Neisseria gonorrhoeae. Gonorrhea is
one of the most common STIs in developing countries and the second most commonly reported notifiable disease in the
United States [1,23]. Gonorrhea is a treatable STI, but if left untreated, then can lead to serious outcomes in women, such as
tubal infertility, ectopic pregnancy, and chronic pelvic pain. Furthermore, epidemiologic and biologic studies provide strong
evidence that gonococcal infections facilitate the transmission of HIV infection [6]. The individual’s sexual behavior can
increase the risk of acquiring gonorrhea; however, previous studies have shown that social determinants of health, such as
poverty, may contribute to the burden of gonorrhea in a community [24,25].

Mycoplasma genitalium Infection
Mycoplasma genitalium is a small parasitic bacterium that infects the mucous membrane of urethra, cervix, throat, and
anus. So it is transmitted by vaginal, anal, and oral sex. It is one of the smallest organisms with the genome size of 580 kb.
It is a fastidious organism and difficult to culture in the laboratory and takes several weeks or even months to grow, and so
nucleic acid amplifications tests are used for detection of this pathogen. M. genitalium is associated with acute and chronic
urethritis in men, but its role in women was not very clear [26]. A recent review, however, suggest that M. genitalium may also
be associated with urethritis, cervicitis, pelvic inflammatory disease, and possibly infertility in females [27]. Furthermore, it
has also been associated with increased risks of HIV acquisition in females [28,29].

Management and Prevention of STDs
The number of STIs in women is increasing in several countries, and young population, especially people aged 15–24
years account for 41% of new HIV infections in sub-Saharan Africa [30]. Thus, the need for effective prevention of HIV and
other STIs remains a high priority, both internationally and domestically. Since STIs and STDs are dependent on human
sexual behavior, they will certainly reduce with the improved sexual behavior. Preventive emerging scientific interventions,
however, are also as important to reduce the risks of STIs and STDs. Below we describe both behavioral and emerging
scientific interventions to control STDs.
Human sexual behavior is the key for prevention and control of STIs and STDs. This includes practicing monogamy,
reducing the number of sexual partners, using appropriate protection methods, getting tested and adhering to the treatment
plan. Since many of the STIs are now shown in young population, sex education in school can help prevent such infections.
According to a WHO report, a large majority of school-based sex education and HIV education interventions reduced the
number of reported risky sexual behaviors in developing countries [31]. Furthermore, comprehensive mass media, such
as radio, television, etc. are also valuable in teaching young population about appropriate sexual behavior and preventive
measures [32].

Emerging scientific interventions
Historically, STDs and STIs have been managed through various behavioral interventions methods mentioned above. With

OMICS Group eBooks

Behavioral interventions

003

the new advances in science, however, we have developed several potential emerging technologies, including microbicides
and prophylactic vaccines to fight against some STIs. The vaccine against hepatitis B and Human Papillomavirus (HPV) are
currently available and are recommended by the U.S. Centers for Disease Control and Prevention. However, many research
efforts are underway to develop vaccines against other bacterial and viral pathogens, such as N. gonorrhea, C. trachomatis,
herpes simplex virus (HSV), and HIV [33,34].
The development of effective STI vaccines has been particularly difficult because STI pathogenesis generally does not
involve hematogenous spread of the organism similar to those for measles and hepatitis B virus. The pathogenesis of most
STIs involves local replication with spread, when it occurs, along contiguous surfaces (e.g., spread from the vagina to the
uterus and fallopian tubes) or by non-hematogenous routes (e.g., intraneuronal spread of HSV) [35]. Traditionally, vaccines
have not been very effective at providing durable protection against mucosal infection. New advances in immunology,
however, may overcome this hurdle and develop more effective vaccines against such infections and reduce their occurrence.
Due to high health and economic costs of these STIs, development of such vaccines will be a valuable source in prevention
and controls of such infections and diseases.
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