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Introduction

Sexually transmitted infections (STIs) are common infections, especially in adoles-
cents and young adults. Primary care clinicians play an important role in the diag-
nosis and treatment of STIs, with approximately 22-33% of these infections
diagnosed in primary care settings [1]. Depending upon proposed cuts to federally
funded family planning clinics, [2] the role of the primary care clinicians could
become even more important in the coming years. Thus, having a basic understand-
ing of prevention, screening, diagnoses, and treatment of STIs is important for all
primary care clinicians to have.
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This chapter will review the prevention, diagnosis, and treatment of STIs in non-
pregnant, immunocompetent adults. An approach to the prevention, diagnosis, and
treatment of STIs in adolescent patients can be found in Chap. 2. The prevention
and diagnosis of HIV will be discussed, including the role or pre-exposure prophy-
laxis for HIV; however, the treatment of HIV and prevention of vertical transmis-
sion will not. The chapter is divided into three main sections: common STIs in the
United States; uncommon STIs in the United States; and an emerging STI—
Mycoplasma genitalium.

Prevention

Effective counseling on prevention of STIs is dependent on obtaining an accurate
sexual history with particular attention to sexual practices. Inclusive approaches to
sexual history are presented in Part 1 of this book.

Condoms offer effective prevention from STIs, especially infections transmitted
by genital secretions such as gonorrhea, chlamydia, trichomonas, and HIV. The true
efficacy of condoms is not known due to the reliance on observational studies with
self-reported condom use. Condoms are less effective for the prevention of infec-
tions such as herpes simplex virus (HSV) and the human papillomavirus (HPV) due
to the transmission being largely through skin-to-skin contact for these infec-
tions [3].

Other forms of barrier protection are often overlooked, especially when discuss-
ing sexual practices with women who have sex with women (WSW). Female con-
doms [4], dental dams [5], gloves during digital genital stimulation, and covers/
condoms with sex toys [6] can all help prevent STI transmission.

The use of medications for prevention, where appropriate, is discussed under
each disease heading.

Common Sexually Transmitted Infections in the United States

Chlamydia and Gonorrhea

Epidemiology Chlamydia is the most common reportable infection in the United
States, and rates of new chlamydia infections have been increasing since at least
2000 with young women being the most commonly affected population. Although
increased testing is likely part of the explanation, most experts also feel there has
been an increase in actual infections. The case rate in 2016 in the United States
among females was 657.3 per 100,000, and among men, it was 330.5 per 100,000 [1].

Rates of gonorrhea have also been increasing since 2009, with the greatest
increases being seen in men. Similar to chlamydia, the increased rates of gonorrhea
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may in part be explained by increased testing, but most experts feel there has been
an increase in the actual number of infections. The case rate in 2016 in the United
States among men was 170.7 per 100,000 and 121.0 per 100,000 among women [1].

Clinical Presentation Chlamydia infection is most often asymptomatic with
between 84.8% and 92.9% of women reporting no symptoms and between 94.1%
and 98.2% of men reporting no symptoms in one large study. For gonorrhea between
84.2% and 88.5% of women and between 86.4% and 92.6% of men reported no
symptoms in the same study [7]. Cervical and urethral discharge is the most com-
mon symptom in women and men, respectively. Discharge and pain can be present
rectally and orally when infections are present at these sites. Systemic manifesta-
tions including disseminated infection, septic arthritis (gonorrhea), perihepatitis,
and conjunctivitis (chlamydia) are also seen but are beyond the scope of this chapter.

Screening and Testing The United States Preventive Services Task Force
(USPSTF), the Centers for Disease Control (CDC), the American Academy of
Family Physicians (AAFP), and the Canadian Health Agency all recommend
screening sexually active women under the age of 25 and women over the age of 25
with any risk factors [8]. Neither the USPSTF nor the AAFP recommend screening
in men; however, the CDC recommends screening men who are at risk, and the
Canadian Health Agency recommend screening men under the age of 25 [8, 9].
Questions about sexual activity should be included as part of routine care, and men
with any concerns or at high risk should be offered routine screening.

Testing is done using nucleic acid amplification tests (NAATSs). In women a vagi-
nal swab is preferred, and first catch urine is considered an acceptable alternative. In
men a first catch urine is the preferred test [10].

Extragenital testing should also be offered to any persons reporting receptive oral
or anal intercourse. In one study of men who have sex with men (MSM) and women
who reported a history of receptive anal intercourse (RAI), over 75% of infections
were found only extragenitally in men, and over 15% were found only extrageni-
tally in women [11]. A study of self-identified gay and bisexual men looking urinary
samples and anal swabs found gonorrhea and chlamydia threefold more often rec-
tally than in urine samples [12]. Extragenital testing is done using the same NAAT
swabs but is not validated in all labs and thus may not yet be available in some labs.

Treatment Treatment of chlamydia and gonorrhea in adults with genitourinary,
oral, or rectal infections has recently been updated [13] and is shown in Tables 6.1
and 6.2.

Follow-Up Test-of-cure follow-up testing is not recommended for either gonorrhea
or chlamydia that is treated with recommended regimens. Most follow-up testing
that is positive is felt to be new infections. Additionally tests done within the first
few weeks after treatment may be false positives due to the extreme sensitivity of
NAAT testing.
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Table 6.1 Treatment of
genitourinary, oral, and rectal
chlamydia infections

(Ref. [10])

Recommended regimens

Non-Pregnant Adults: Doxycycline 100 mg orally twice a
day for 7 days

Pregnant Adults: Azithromycin 1 gram orally as a single
dose

Alternative regimens

Erythromycin base 500 mg orally four times a day for
7 days

OR

Erythromycin succinate 800 mg orally four times a day
for 7 days

OR

Levofloxacin 500 mg orally once daily for 7 days

OR

Ofloxacin 300 mg twice a day for 7 days

Table 6.2 Treatment for
genitourinary, oral, and rectal
gonorrhea infections (Ref. [10])

Recommended regimen

Ceftriaxone 500 mg IM in a single dose

Alternative regimen

Cefixime 800 mg orally as a single dose
PLUS
Azithromycin 1 gram orally as a single dose

Treatment of Sex Partners Both chlamydia and gonorrhea are reportable conditions,
and the laboratories that do the testing should notify their respective State Health
Departments. Sexual partners in the last 60 days and the last potential exposure if the
last sexual encounter was more than 60 days ago should be referred for counseling,
testing, and treatment. Persons should abstain from sex for at least 7 days after receiv-
ing treatment. If there are concerns about sexual partners getting in for testing and
treatment, expedited partner therapy (EPT) can be given in most states (for a list of
states where EPT is legal, go to https://www.cdc.gov/STI/ept/legal/default.htm). EPT
involves either prescribing for the partner or providing the patient with a prescription
for the partner (doxycycline 100 mg orally twice daily for 7 days for chlamydia and
cefixime 800 mg as a single dose for gonorrhea) [13]. The CDC does not recommend
the routine use of EPT for MSM due to a higher risk of other STIs such as HIV that
may be missed with EPT [14]. However, each patient should be assessed individually,
and there are situations where EPT can be appropriate for MSM.

Trichomonas

Epidemiology 1t is estimated that there are over a one million new infections
caused by Trichomonas vaginalis in the United States annually [15] with self-
identified heterosexual Black women being the most heavily affected population.
Of note, any such observations regarding racial inequities should be interpreted as a
manifestation of social and structural forces, not biological differences between
races, and the application of these data individualized to each patient or community.


https://www.cdc.gov/STI/ept/legal/default.htm

6 Sexually Transmitted Infections 149

Clinical Presentation Seventy to eighty-five percent of persons may be asymp-
tomatic. Women may present with vaginal discharge that may be malodorous and
have associated vulvar irritation. Men may present with urethritis, epididymitis, or
prostatitis [14]. Infection may last for years, and it is estimated that prevalence may
be 3 — 4fold greater than the incidence of disease [14, 15].

Screening and Testing NAAT is considered is the preferred method of detecting
trichomonas. In women vaginal swabs and urine testing are considered equally sen-
sitive (95.3-100%) and specific (95.2-100%, Ref. 14). Recently NAAT has also
been found to have a sensitivity 97.2% and a specificity of 99.9% in male urine
samples [16]. Wet mount microscopy can be a rapid way to diagnose trichomonas
and is available in many clinics but suffers from poor sensitivity (51-65%) com-
pared to NAAT [14].

Treatment Treatment is with metronidazole or tinidazole, both 2 grams orally as a
single dose. Metronidazole 500 mg orally twice daily for 7 days is an alternative.

Follow-Up Follow-up test of cure is recommended by the CDC due to high rates of
reinfections and emerging resistance to metronidazole (4-10%). Retesting with
NAAT can be done within 2 weeks of completing therapy [14].

Treatment of Sex Partners All sex partners should be treated as well with the same
regimens used for patients. Patients and their partners should abstain from sex until
both have been treated and symptoms have resolved [14].

Syphilis

Epidemiology The rates of primary and secondary (P & S) syphilis (i.e., new infec-
tions) have been increasing every year since about 2000 when they were at an all-
time low. In 2016 the rate among men was 15.6 per 100,000 and 1.9 per 100,000
among women. During most of this time, the increase has largely been in MSM;
however, starting in 2013 rates in women also started to increase. Congenital syphi-
lis cases tend to rise when rates in women increase, and indeed rates of congenital
syphilis have increased from 8.4 per 100,000 in 2012 to 15.7 per 100,000 in
2016 [1].

Clinical Presentation Syphilis is often called the great masquerader and can pres-
ent with protean manifestations. The most common presentation of primary syphilis
is a clean based, painless ulcer at the infection site. For secondary syphilis a rash,
often involving the palms and soles of the feet is the most common symptom. A
discussion of all the manifestations of secondary and tertiary syphilis is beyond the
scope of this chapter. However, anyone with unexplained symptoms and risk factors
for syphilis should be tested [14]. The CDC website offers a concise discussion of
the presentation of syphilis in its various stages (https://www.cdc.gov/STI/syphilis/
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STIfact-syphilis-detailed.htm) along with images of its various manifestations
(https://phil.cdc.gov/QuickSearch.aspx).

Screening and Testing Screening is recommended in HIV positive men and MSM
with intervals as often as every 3 months for persons with multiple sexual partners
[17]. It is also the opinion of the author that any person requesting STI testing
should be offered syphilis screening.

In the primary care setting, testing for syphilis is generally done using serologic
testing. Two sets of serologic tests are available, treponemal (TPPA, FTA-ABS) and
non-treponemal tests (RPR, VRDL). Neither test alone is sufficient to diagnosis
syphilis [14]. Characteristics of the tests are shown in Table 6.3. Although the
reported specificity of both tests is high [17, 18], there is no gold standard to truly
base this on, and false positives are more commonly reported with non-treponemal
tests. Most centers today first perform a treponemal test (i.e., TPPA) and if this is
positive will reflex to a non-treponemal test (i.e., RPR). Interpretation of testing is
often confusing for providers without a lot of experience, and Table 6.4 offers inter-
pretations of the most common scenarios seen in primary care.

Treatment Penicillin is the preferred treatment for all stages of syphilis. Treatments
for syphilis are shown in Table 6.5 and are based on CDC guidelines [14]. According
to the CDC, secondary syphilis can be treated the same as primary and early latent
syphilis (infection of less than 1 year’s duration); however, given the frequent uncer-
tainty in the staging of syphilis, consideration should be made to treat with three
injections of benzathine penicillin. Thus, the recommended treatment can be sepa-
rated into three clinical scenarios. (1) Infection of less than 1 year should be treated
with benzathine penicillin 2.4 million units one time. (2) Infection that is of unknown
duration or more than 1 year’s duration but does not involve the central nervous

Table 6.3 Characteristics of serologic tests for syphilis (Ref. [10, 14, 15])

Treponemal Non-treponemal
Test names TPPA, FTA-AB | RPR, VDRL
Antigens tested Treponemal Cardiolipin, cholesterol, lecithin
pallidum
Remains positive after | Yes Not usually. Should decline and hopefully become
treatment undetectable with therapy
Can be used to follow No Yes, titer should drop with therapy. A fourfold or
response to therapy greater drop is considered an appropriate response
Sensitivity
Primary 84-88% 78-86%
Secondary 100% 100%
Latent 97-100% 96-98%
Late 94-96% 71-73%
Specificity 96-97% 98%
False positive seen in autoimmune diseases, HIV,
pregnancy, intravenous drug abuse
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Table 6.4 Interpretation of syphilis tests

Non-
Treponemal | treponemal
test (TPPA, test (RPR,
Clinical scenario | FTA-AB) VDRL) Interpretation
Asymptomatic Positive Negative In most cases, this represents previously
screening treated syphilis. However, this scenario
could be seen in late disease, and
confirmation of prior treatment is essential
Asymptomatic Positive Positive with | In most cases this means active disease and
screening atiter of 1:2 | treatment are indicated. However, this could
or greater also be seen in someone with prior disease
that has been treated. If a fourfold drop in
the titer is documented from pre-treatment
levels, this may indicate an appropriate
response to therapy and not active disease
Symptomatic Positive Positive with | This indicates active disease. Unless
testing atiter of 1:2 | documentation of a fourfold drop in titer
or greater with prior treatment and a good alternative
for patients symptoms is available, treatment
is indicated
Symptomatic Negative Positive with | This usually indicates a false positive
testing or atiter or 1:2 | non-treponemal test. This scenario is less
asymptomatic or greater common today due to most laboratories
screening doing the treponemal assay first and only

doing the non-treponemal test if that is
positive

Table 6.5 Treatment of syphilis (Ref. [10])

Clinical scenario

Treatment

Primary syphilis or disease of
less than 1 year’s duration
(i.e., prior screening test done
less than a year ago was

Benzathine penicillin G 2.4 million units IM in a single dose
ALTERNATIVES

Doxycycline 100 mg orally twice daily x 14 days

OR

negative) Ceftriaxone 1-2 grams IM or IV for 10-14 days
Disease duration unknown or | Benzathine penicillin G 2.4 million units IM x 3 doses, each a
greater than 1 year, but not week apart
neurosyphilis ALTERNATIVE
Doxycycline 100 mg orally twice daily x 28 days
Neurosyphilis Aqueous crystalline penicillin 3—4 million units every 4 hours or

18—24 million units as a continuous drip for 10-14 days.
ALTERNATIVES

Procaine penicillin G 2.4 million units IM daily for 10-14 days
PLUS

Probenecid 500 mg orally four times daily for the same duration
OR

Ceftriaxone 2 grams IM or IV daily for 10-14 days
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system (CNS) should be treated with three injections, each a week apart of benza-
thine penicillin 2.4 million units each. (3) Neurosyphilis should be treated with IV
penicillin 3—four million units every 4 hours and usually requires hospital admission
to at least begin therapy (Table 6.5).

Follow-Up All persons with syphilis require close follow-up to assess response to
therapy. The non-treponemal (RPR or VDRL) titer should be followed, with a
response to therapy considered a fourfold or greater drop in the titer (i.e., 1:16 drops
to 1:4), although ideally these titers become undetectable. In some patients these
titers will not drop, and in those cases they should be evaluated for possible under-
treated syphilis, and consideration should be given to getting a lumbar puncture
(LP) if not done as part of the initial work-up. However, in many cases these patients
are what’s known as serofast. The serofast state is when the titers do not drop despite
appropriate therapy and represent the imperfection of antibody-based tests [14].

Treatment of Sex Partners Syphilis is only considered transmittable during the
primary and secondary stages. Persons who have had sexual contact with the patient
in the last 90 days during either of these stages should be tested and then treated
presumptively for syphilis. Persons who have had a sexual exposure with the patient
within the first year of infection should be tested, and consideration should be given
to presumptive treatment. Long-term sexual partners should be tested and treated
based on the results of testing [14].

Genital Herpes Simplex Virus (HSV)

Epidemiology Approximately 50 million Americans are infected with HSV-2, the
most common cause of genital ulcers in the United States. Although HSV-1 is more
commonly associated with oral mucosal ulcers, it can also cause genital ulcers [14].

Clinical Presentation HSV usually presents as painful blistering ulcer on an ery-
thematous base. Infection is generally self-limited in the absence of immune com-
promising conditions. HSV is a lifelong infection and can recur throughout a
person’s life, although many patients may only have one episode in their life.

Screening and Testing Routine screening for HSV is not recommended. Testing in
patients with symptoms is done with either viral culture or more commonly poly-
merase chain reaction (PCR) of active lesions [14].

Treatment Acyclovir, valacyclovir, and famciclovir can all be used to treat herpes
infections. Various dosing regimens can be used; common ones are shown in
Table 6.6. For outbreaks treatment is most likely to be beneficial if started within the
first 24 hours of lesion appearance and will shorten the duration of illness by
1-2 days. For persons with HIV or who may be immunecompromised, higher dos-
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Table 6.6 Treatment for genitourinary herpes simplex infections. Other dosing regimens are
available (Ref. [10])

Primary Recurrent
Drug (duration of infection infection Chronic suppressive therapy
therapy) (7-10 days) (5 days) (indefinite)
Acyclovir 400 mg thrice a | 400 mg thricea | 400 mg twice a day
day day
Valacyclovir 1 gram twicea | 1 gram daily 1 gram daily
day
Famciclovir 250 mg thricea | 125 mg twice a | 250 mg twice a day
day day

ages and longer treatment durations should be considered [14]. Daily suppressive
therapy can be given for patients with recurrent infections. The decision of when it
is appropriate to do this relies on patient preference and shared decision-making.
Factors such as how bothersome they find the outbreaks, the likelihood of transmis-
sion to a partner, and their feelings about daily medication should all be considered.

Follow-Up Follow-up is not required for HSV although patients should be told to
contact their provider if symptoms fail to improve.

Treatment of Sex Partners Treatment of sex partners is not required. Suppressive
therapy for persons who are concerned about transmitting the virus to a partner can
be given. Serologic testing of the partner to see if they have already been infected is
reasonable in this setting.

Human Papillomavirus (HPV)

Epidemiology Human papillomavirus is the most common STI in the United States
[15], and most sexually active persons will become infected at least once in their
lifetime [14].

Clinical Presentation Most of these infections are asymptomatic and clear on their
own, but persistent infection can lead to genital warts and cancer depending upon
the serotype present. Most cervical, vulvar, vaginal, penile, anal and oropharyngeal
cancers are caused by HPV [14]. There are more than 200 serotypes of HPV that
can infect humans with 12 serotypes that are associated with human cancers (16,1
8,31,33,35,39,45,51,52,56,58,59) (Ref. 19).

Screening and Testing 1t is well agreed that screening for cervical cancer with
cervical cytology decreases the incidence and mortality from cervical cancer [20].
Since the initiation of pap smear screening of women, mortality from cervical can-
cer has dropped almost fivefold [20]. Cervical cancer screening for average risk
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patients is covered in more detail in Part 1 of this book. Screening for other forms
of HPV-related cancer is more controversial. The HIV Medical Association recom-
mends anal pap smears for HIV-positive MSM, women with a history or receptive
anal intercourse or abnormal pap smears, and anyone with genital warts [21]. There
are currently no guidelines that recommend anal cancer screening in HIV-negative
individuals who have receptive anal intercourse. Despite this, many providers feel
anal paps should be offered to any individuals at risk for HPV-related anal cancer.
Anal paps can be done by inserting a moistened polyester fiber swab into the anal
canal and turning several times and then sending the swab for cytology. No other
extragenital screening for HPV and or its manifestations is currently
recommended.

Treatment and Prevention There is no available therapy to treat the HPV. When
abnormalities are noted on cervical cytology, women should generally be referred
for colposcopy. Patients with abnormal cytology on anal pap smears should gener-
ally be referred for high resolution anoscopy (HRA) which is analogous to colpos-
copy of the rectum. HRA is not available at all centers, further complicating the
question of screening for anal cancer.

There are three licensed vaccines to prevent HPV, but currently only the nine-
valent vaccine is available in the United States. The vaccine appears to be greater
than 96.0% effective in preventing HPV-related infection from the strains included
in the vaccine. The nine valent offers protection against serotypes 16, 18 (which
cause the majority of HPV-related cancers), 31, 33, 45, 52, and 58 (together these 7
strains cause 75% or more of HPV-related cancers). It also offers protection against
serotypes 6 and 11 that are responsible for 90% of genital warts [22]. The vaccine
can be given as a two shot series for girls and boys between the ages 9 and 14. For
persons ages 15-26, it is recommended as a three-shot series [23].

Human Immunodeficiency Virus (HIV)

This section will focus on screening and testing for HIV, along with prevention
through pre-exposure prophylaxis (PrEP). The treatment of HIV and the use of anti-
retrovirals to prevent vertical transmission of HIV are beyond the scope of this book.

Epidemiology There are approximately 1.1 million people over the age of 13 with
HIV in the United States, with an estimated 37,600 new infections in 2014. The
number of new infections has declined since 2008 when there were 45,700 new
infections [24].

Screening and Testing HIV screening is recommended for all persons age 15-65
at least once. Persons younger and older than this should also be screened if risks
for HIV are identified. Persons at high risk for HIV, such persons reporting unpro-
tected vaginal or anal intercourse with more than one partner, persons who use



6 Sexually Transmitted Infections 155

injection drugs, and persons who report sex with HIV-positive partners or exchang-
ing sex for money or drugs, should be screened annually or more often depending
upon provider judgement of risks [25]. Most laboratories now use a fourth or fifth
generation assay for HIV that combines both antibody detection as well as detection
of the HIV p24 antigen. Such infection can usually be detected 11-14 days after
infection [26]. If there is concern that an infection may be more recent than 14 days,
HIV quantitative PCR testing can be ordered. If all of this is negative and concern
remains high, testing should be repeated in 4 weeks.

Pre-exposure Prophylaxis (PrEP) PrEP consists of taking one tablet of the fixed-
dose formulation Truvada (tenofovir disoproxil fumarate and emtricitabine) daily to
prevent HIV. Truvada has been a part of many HIV treatment regimens since its
approval in 2004. Eight randomized control trials have been performed evaluating
the efficacy of PrEP [27-34]. In the five trials with the highest-risk patients, the
number of persons that would need to be treated for a year to prevent one case of
HIV (NNT) was between 12.8 and 52.6 [27, 28, 30, 33, 34]. Most cases in which
persons on PrEP have acquired HIV are thought to be due to poor adherence to the
study medication. However, recently a case of transmission despite good adherence
and absence of drug resistance mutations has been documented [35], highlighting
the continued importance of condoms and limiting the numbers sexual partners.

In the PrEP trials, the following side effects were more common in patients given
Truvada: nausea and/or vomiting [27, 29-31, 33], an elevation in creatinine [32,
33], and grade 1 or 2 ALT elevation [31]. None of these differences were noted in
all studies, and discontinuation of Truvada due to toxicity was rare. Only one study
assessed the effect on bone mineral density, and this study did show a greater
decrease in patients on Truvada [30].

Target Population PrEP should be considered for HIV negative men and women
who are sexually active and may have sex with someone who is or may be HIV-
positive, as well as persons who use intravenous drugs and may share their drug para-
phernalia. The epidemiology of HIV suggests MSM are at the greatest risk. However,
before PrEP is prescribed, a detailed sexual history should be obtained. A man who
only engages in oral sex is unlikely to benefit from PrEP, whereas a man who has
receptive and/or insertive anal intercourse without condoms, with multiple different
partners, clearly could. Individuals with opposite sex partners may also benefit from
PrEP if they are having sex with HIV-positive persons or persons of unknown HIV
status. Because many variables play into a person’s risk of contracting HIV, an online
risk calculator has been developed [36] that may helpful in some situations when
either the patient or the provider are unsure about starting PrEP (https://prephere.
org/). Further, unless contraindications exist, PrEP should generally be considered
for any patient who requests it, regardless of the sexual practices that individual is
comfortable sharing with the clinician. The CDC estimates the number of people in
the United States who could qualify for PrEP to be about 1.2 million [37].

Monitoring Recommended laboratory testing and monitoring for PrEP is shown in
Table 6.7. Hepatitis B testing should be included as part of baseline testing. The
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Table 6.7 Laboratory testing for pre-exposure prophylaxis (PrEP) with Truvada

Test Baseline Every 3-6 months

HIV Ag/Ab Yes Yes

HIV per If concern for acute infection If concern for acute infection
within the last 14 days. See text | within the last 14 days. See text

Renal function Yes Yes

Hepatitis B sAg, sAb | Yes Depends on results of baseline

testing®
Gonorrhea and Yes Offer
chlamydia testing®

“See text
"Consider extragenital testing if patient report any history of receptive anal intercourse or receptive
oral sex

reason for this is that both medications in Truvada have activity against hepatitis
B. If a person has active hepatitis B, the Truvada will suppress its replication but not
cure the infection. If the Truvada is stopped after a prolonged period of time, there
can be recurrence similar to acute hepatitis B. Any person who is not immune to
hepatitis B at baseline should be vaccinated. Patients should be seen every
3—6 months, and testing for HIV and renal function should be repeated. Providers
should have a very low threshold for testing for other STIs at these follow-up visits
Guidelines have recently been updated to recommend HIV pcr testing along with
HIV Ag/Ab testing at each visit [38].

On-demand PrEP For individuals who are sexually active on an intermittent basis
and can reliably predict when they will be sexually active, on-demand PrEP may be
an option. On-demand PrEP has been evaluated in a randomized control trial and
was found to be efficacious, with a number need to treat (NNT) of 17.6. In this study
patients took two Truvada tablets with food 2-24 hours before sex, a third tablet
24 hours after the first tablets, and a forth tablet 24 hours later [34]. On-demand
PrEP has an Ala recommendation (highest recommendation) from the International
Antiviral Society—USA Panel (IAS-USA) and should be considered an option for
persons who are intermittently sexually active [39].

Newer Options for PrEP Descovy (Tenofovir alafenamide and emtricitabine) has
recently been approved for PrEP [40]. Descovy is very similar to Truvada but has a
better safety profile with regard to kidney function and bone density [41]. Descovy
has not been studied for on-demand PrEP. Cabotegravir is a long-acting antiretrovi-
ral that can be injected every 2 months and was approved in December 2021.
Cabotegravir has been shown to be more effective in preventing HIV among MSM,
transgender women and heterosexual women than Truvada [42, 43]. Traditional
PrEP with Truvada failed to show benefit in heterosexual women [29, 30], thus the
dramatic benefits of Cabotegravir are very exciting [43].
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Rare Sexually Transmitted Infections in the United States
Chancroid

Epidemiology Chancroid is caused by Haemophilus ducreyi and is rare in the
United States. Prevalence has declined in both the United States and the world;
however, due the difficulty in culturing this organism, it’s true prevalence may be
underreported [1, 14].

Clinical Presentation The presence of a painful genital ulcer and tender, suppura-
tive inguinal lymphadenopathy should raise suspicion for Chancroid.

Diagnosis Culturing of H. ducreyi requires special media that may not be available
in all labs. A clinical diagnosis of chancroid can be made if the above clinical sce-
nario is met and the patient tests negative for both syphilis and HSV.

Treatment Treatment for chancroid is shown in Table 6.8. All sex partners of the
patient should be examined, and anyone with symptoms OR who has had sex with
the patient within 10 days of symptom onset should be treated [14].

Lymphogranuloma Venereum (LGYV)

Epidemiology Lymphogranuloma venereum is caused by Chlamydia trachomatis,
serovars L1, L2, or L3. This has previously been thought to be rare disease in devel-
oped countries, but more recent studies suggest it may be more common than previ-
ously thought, especially in persons who have receptive anal intercourse [39].

Clinical Presentation Typical presentations include tender, usually unilateral,
inguinal lymphadenopathy. A self-limited genital ulcer may also be present at the
site of inoculation [14]. Patients who have anal receptive sex may present with proc-
titis and proctocolitis that can resemble inflammatory bowel disease [14, 39].

Table 6.8 Treatment for Azithromycin 500 mg orally x 1

chancroid, Haemophilus OR

ducreyi (Ref. [10]) Ceftriaxone 250 mg IM x 1
OR
Ciprofloxacin 500 mg orally twice a day for 3 days
OR

Erythromycin base 500 mg orally thrice a day for 7 days
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Diagnosis NAAT do not distinguish between LGV-chlamydia and non-LGV-
chlamydia and will be positive in both settings. Tests to distinguish between the two
types of chlamydial infections have been developed but are not commercially avail-
able outside or research settings. The diagnosis of LGV is made based on proper
epidemiology and clinical findings along with a positive chlamydia NAAT and the
exclusion of other possible etiologies [14, 39].

Treatment Treatment of LGV is with either doxycycline 100 mg orally twice daily
or erythromycin base 500 mg orally four times daily. Both should be given for
21 days. Anyone who has had sex with the patient within 60 days of symptoms
onset should be examined and tested for chlamydial infection. Presumptive therapy
of a sex partner, in the absence of disease manifestations, is with antichlamydial
therapy (i.e., Azithromycin 1 gram orally x 1).

Granuloma Inguinale (Donovanosis)

Epidemiology Granuloma inguinale is caused by Klebsiella granulomatis and is rare
in the United States but is endemic in some tropical and developing areas such as
India, Papua New Guinea, the Caribbean, Central Australia, and Southern Africa [14].

Clinical Presentation Granuloma inguinale is characterized by painless, slowly
progressive, highly vascular ulcers on the genitals and in the perineum.
Lymphadenopathy is typical absent although subcutaneous granulomas may be
present. Lesions can spread to involve intra-abdominal organs, bone, and the mouth.
Ulcers may become superinfected [14].

Diagnosis The diagnosis is made by visualization of “Donovan bodies” on biopsy
specimens. The organism is difficult to culture, and no FDA-approved molecular
tests exist [14].

Treatment Treatment for granuloma inguinale is shown in Table 6.9, but data
clearly demonstrating the superiority of one regimen over another are lacking [14].

Sexually Transmitted Disease Uncertainty
Mycoplasma Genitalium

Mycoplasma genitalium may be the cause of 20-25% of cases nongonococcal/non-
chlamydia urethritis and perhaps as high as 30% of persistent urethritis cases [10].
Several factors make the development of clear guidelines on the diagnosis and man-
agement of this organism difficult. First is the lack of a FDA-approved test to diag-
nose this infection [14, 44], although non-FDA-approved tests are available in some
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Table 6.9 Treatment of granuloma inguinale (donovanosis) (Ref. [10])

Recommended regimen

Azithromycin 1 gram weekly for 3 weeks and until all lesions have resolved
OR
Azithromycin 500 mg daily for 3 weeks and until all lesions have resolved

Alternative regimens

Doxycycline 100 mg twice daily for 3 weeks and until all lesions have resolved

8§)roﬁoxacin 750 mg twice daily for 3 weeks and until all lesions have resolved

I(-E)rl){/thromycin base 500 mg four times daily for 3 weeks and until all lesions have resolved
?:?methoprim/sulfamethoxazole DS (160/800) twice daily for 3 weeks and until all lesions have
resolved

centers [44]. Second is the lack of a clear correlation between this infection and
adverse health outcomes—although associations exist. The difficulty of isolating this
organism has made studying its epidemiology difficult. Third, there is a rising rate of
antibiotic resistance among isolates, but currently there is no commercially available
test for resistance [44]. Currently, the CDC recommends 1 gram azithromycin one
time for nongonococcal urethritis that may be due to Mycoplasma genitalium. If this
treatment if ineffective, then a 5-day course of azithromycin (500 mg on day 1, fol-
lowed by 250 mg daily for 4 days) may be more effective. If this is ineffective, then
moxifloxacin 400 mg daily for 7-14 days is recommended [14, 44]. Because resis-
tance in this organism has arisen so quickly, some authors now recommend combina-
tion therapy, although this is not part of a guideline currently [44]. Sexual partners
should be tested (if available) and treated like the source patient [14, 44].

Conclusion

Sexually transmitted infections are common and contribute to significant morbidity.
Up to a third of infections are diagnosed in a primary care setting [1], and primary
care clinicians play a critical role in the prevention, diagnosis, and treatment.
Depending upon what changes are made to healthcare coverage and funding, the
role of the primary care provider is likely to only become more critical in the future.
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