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Sporotrichosis

Sporothrix schenckii is 2 ‘lﬁ":o;gll;:is Although ft:’um:il v;o::iih
in soil, living plants, or plan : h and SO
:Anrlzg, m;:?g rel;orted infections are from f::;r:ﬁrect pn e,
America and Japan. Infection can occur :n sss, Direct in0cu-
with plants, such as roses and sphagnum beutaneous tissue
lation of the organism into the skin or st rotrichosis OF
manifests as fixed, “plaque-like” Cumneousn?i)ﬁg as papular
as lymphocutaneous sporotrichosis pl‘t‘Set the inoculation
lesions along lymphatic channels proxima.l 0] ' - —
site. Extracutaneous infection (osteoarticu ar, p segiibed
ocular, or disseminated) can occur in immunocomp

hosts.
Diagnosis requires'cul.mw of the organi;m flr:i}:lxtend o
tissues. Treatment is with itraconazole and shou

2 to 4 weeks after lesions have resolved.

¢ fungus found most often

affected

KEY POINTS

« Sporotrichosis is an infection of cutaneous and lym-
phocutaneous tissues and usually is caused by direct
contact with plants; extracutaneous infection can occur
in immunocompromised hosts.

* [traconazole is the preferred treatment for cutaneous
and lymphocutaneous sporotrichosis.

Mucormycosis

Mucormycosis (formerly zygomycosis) is the third most fre-
quent cause of invasive fungal infections in immunocompro-
mised hosts but is rarely seen in immunocompetent hosts.
Particularly at risk are patients with neutropenia, diabetes
mellitus, and acidosis. The most common mucormycetes are
Rhizopus arrhizus and Mucor species. These fungi are com-
monly found in the environment on decaying organic debris,
including fruit, bread, and soil.

Infection is acute and rapidly fatal, even with early diag-
nosis and treatment. Major blood vessels are invaded, with
ensuing ischemia, necrosis, and infarction of adjacent tissues.
Mucormycosis has five major clinical forms: (1) rhinocerebral;
(2) pulmonary; (3) abdominal, pelvic, gastric, gastrointestinal;
(4) primary cutaneous; and (5) disseminated.

. Because. lat.Joratory studies are nonspecific, diagnosis
relies on a high index of suspicion in a host with a i
risk factors and evidence of tissue invasion, j pplropnate

1on, including the
of broad, nonseptate hyphae with

acute-angle branches. Serologic tests anq p|
00
no diagnostic benefit, d cultures offer

Treatment requires reversal of a
tion, extensive surgjcal removal
antifungal therapy. Initia] treat
amphotericin B, with Jater de-escalati
. tion to Posaco
Isavuconazole. If amphotericin B is not tolerateq inil:?:io tlﬁ -

» c er-

apy with one of the azoles js warranted, M
. - Mortalj )
as high as 60% to 80%, even with therapy, rtality rates remaip,

ny predisposing condj-
of affected tissue, an

d earl
ment is high-doge liposom::;
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sexually Transmitted
Infections
Introduction

Sexually transmitted infections (STIs) occur most commonly
in adolescents, young adults, and men who have sex with mep
(MSM), but STIs affect all demographics. Most infections are
asymptomatic, so it is imperative that a detailed sexual history,
including sexual practices, be obtained to understand indj-
vidual risk. STI risk factors include a new partner, more than
one current partner, a partner with an STI, or a partner who
has concurrent partners. Particularly high-risk populations
include persons attending STI clinics and MSM.

Unrecognized or inadequately treated upper genitouri-
nary tract infection is a preventable cause of infertility in
women. Evidence-based guidelines for the evaluation and
management of STIs are available from the World Health
Organization and the Centers for Disease Control and
Prevention (CDC); the CDC guidelines are recommended for
use in the United States, Any patient diagnosed with an STI
should be evaluated for other STls, including HIV, and receive
risk reduction counseling.

Chlamydia trachomatis Infection

Chlamydia trachomatis is the most commonly reported bac
terial STI in the Uniteqd States, and incidence has increased
Steadily over the past two decades, Screening of all sexually
active women younger than 25 years is recommended. Women
38ed 25 years and older should be screened if they have ST!
fisk factors. The U g, Preventive Services Task Force (USPSTF)
Sc:icel;;ied'that evidence is insufficient to support routin®
i sni in men; .the CDC recommends screening men inf
: T Populations with high prevalence or burden ©
1sease (MSM, STI clinics),
Screef;lllilslgelz a(cjid amplification testing (NAAT) is preferred fof
ot Nd diagnosis, First-catch urine (for men an
arlgd endocervical (for women) or urethral (for me”
- ei;lseflused. NAAT of urine samples for C. thhomaﬁ's
@ gonorrhoege has been shown to have ¥
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ificity nearly identical
ity and spec \ Ical to tests obtained
;mi rethral and endocervical samples. In addition to cervi.
fro grethritis, chlamydia may cause oropharyngeal and
cliis infection. and these sites should be evaluated based on
o of sexual practices. Although commercially available

NAAT may not be FDA cleared for testing extragenital sites;
laboratories can provide this testing if they have confirmed
internal criteria for validity of test results.

Treatment of clinical syndromes caused by C. trachoma-
tis is outlined in Table 32. Test of cure is not recommended,

Tr

eatment of Chl'ay ia trachomatis an i onorrho
eisseria gonorrhoeae Infecti i
ecti d icati
ni 2 : d I d N rh ions and Their Complications

Alternate Regimen

citis and urethritis  Ceftriaxone, 250 mg IM single dose plus

i i H o C f‘ T . x s
(empiric therapy) gﬂg;gré‘hy:::r .}OQOPH? 5;) rgle dose (preferred), or 1 g I;g :;1;?3 g::ogsep (%fel?frlr?eg )C’soei.g(l;:;ca;ét'?nrgmyan,
. 9 PO twice daily for 7 d (only if 100 mg PO twice daily for 7 d ‘ '

azithromycin cannot be used)

Chfaﬂf}fdiz:err\';g?;is; {[\ng:;ogn;g&: cg zglsipgle dose, or doxycycline, Erythromycin base, 500 mg PO four times daily or
yrethritis, o7 P LGV serovars suspe?:]t ngOF:cd (% 1dif C. trachomatis erythromycin ethyl:succinate, 800 mg PO four times
onfirmed) daily, or levofloxacin, 500 mg PO daily, or ofloxacin,
300 mg PO twice daily for 7d

GO"O(.:C.KC;: Cfc;‘g:i:tlit;s' aczt-;‘g’r;g?:ngf‘?o n‘;\%IM single dose, plus Cefiximet, 400 mg PO single dose, plus azithromycin,
T St ot prerslicy | ge0 e it o dongoeion,

> ) i . : -
infection® azithromycin cannot be used) YASFER bl i e

Test of cure 2 weeks after treatment for pharyngeal
gonorrhea treated with an alternate regimen

Disseminated Ceftriaxone, 1 g IM or IV every 24 h, pl i izoxi
: : ; % ) , Plus Cefota L 1glv e
gonococr.al infectiond azithromycin, 1 g PO single dose every S‘x Lr?:iusgzit:::%gi: j ?;c;fotlzs?:;reed,;lsg v
Pelvic inflammatory .
disease
Parenteral therapy' Cefotetan,2g IV every 12 h, or cefoxitin,2g IVevery ~ Ampicillin-sulbactam, 3 g IV every 6 h, plus
6 h, plus doxycycline, 100 mg IV or PO every 12 h doxycycline, 100 mg IV or PO every 12 h
OR

Clindamycin, 900 mg IV every 8 h, plus gentamicin, 2
mg/kg IV loading dose followed by 1.5 mg/kg IV
every 8 hours or a single daily dose of 3-5 mg/kg/d

Oral/IM therapy Ceftriaxone, 250 mg IM single dose, plus doxycycline,
100 mg PO twice daily for 14 d, with or without
metronidazole, 500 mg PO twice daily for 14 d, or
cefoxitin, 2 g IM single dose, with probenecid, 1 g PO,
plus doxycycline, 100 mg PO every 12 hfor 14 d, with or
without metronidazole, 500 mg PO twice daily for 14d

Epidicymitis Ceftriaxone, 250 mg IM single dose, plus
doxycycline, 100 mg PO twice daily for 10d if
infection most likely due to chlamydia/gonorrhea

Ceftriaxone, 250 mg IM single dose, plus
levofloxacin, 500 mg PO once daily, or ofloxacin, 300
mg PO twice daily for 10 d if infection might be
caused by chlamydia/gonorrhea and enteric
organisms (insertive anal intercourse)

Levofloxacin, 500 mg PO once daily, or ofloxacin,_
300 mg PO twice daily, for 10 d if infection most likely

e caused by enteric organisms

M=
“RMusculary; 1y o

intravenously; LGV = lymphogranuloma venereum; PO = orally.

ine sh .
; ould be avoided or used with caution in pregnant patients.
R W'jlt for passible chlamydial infection is recommended for all patients diagnosed with gonorrhea. Currently recommended treatment regimens for gonorrhea provide this

“verage

Celiimg :
should be yseq only if ceftriaxone is unavailable because oral cephalosporin resistance to N. gonorrhoeae has been increasingly reported.

“;"k'dﬂnnaﬁﬁs syndrom | 24 to 48 hours after substantial clinical improvement and then switched to an oral therapy based on susceptibility
“Suhy atotal of e, parenteral therapy should be used unti h ingitis (10 to 14 days) and endocarditis (at least 28 d
’hn.ﬂibk T 10 days of treatment. Parenteral therapy is required for the entire course of reatment for meningitis Y itis (. ays).
: inthe Uniteq States.
100 mg PO twice daily, with or without metronidazole, 500 mg PO twice

“Ilm. Canbe swi ‘ |
‘“i'.h t'ﬂrnph::‘tChEd 10 oral therapy within 24 to 48 hours of clinical improvement using doxycycline,
8 1otal of 14 days of therapy.
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use of the high risk of repeat infec-

except in pregnancy. Beca e onths or the

tion, men and women should be reteste
next time they are seen for medical care.

KEY POINTS

o First-catch urine (or genital
cation testing is the preferred s
method for Chlamydia trachomatis infection.

HVC o Test of cure is not recommended in patients with
Chlamydia trachomatis {nfection except in pregnancy;
however, patients should be retested for possible repeat
infection after 3 months or at their next medical visit.

swab) nucleic acid amplifi-
creening and diagnostic

Neisseria gonorrhoeae Infection

The incidence of N. gonorrhoeae infection has been increasing
since 2013, with rates of infection increasing more rapidly
among men than women. Persons aged 20 to 24 years are at
highest risk. In addition to cervicitis, urethritis, pharyngitis,
and rectal infection, disseminated gonococcal infection (pre-
senting as arthritis-dermatitis syndrome) can occur (see
MKSAP 18 Rheumatology). Infection can be asymptomatic,
especially in women, so screening is recommended for women
younger than 25 years and those 25 years and older with STI
risk factors. The USPSTF does not recommend screening for
men; the CDC recommends screening men at high risk, as for
C. trachomatis.

m For screening and diagnosis, NAAT is preferred. Men and
women can be screened using a first-catch urine sample;
endocervical and urethral swabs may also be used. NAAT
availability for samples from extragenital sites is limited, and
physicians should determine what testing is available from
their preferred laboratory. In patients with disseminated
gonococcal infection (arthritis-dermatitis, endocarditis, or
meningitis), all N. gonorrhoeae isolates should be tested for
antimicrobial susceptibility. Patients with suspected dissemi-
nated gonococcal infection should have cultures performed
on blood, joint fluid (if arthritis is present), purulent skin
lesions (if present), and cerebrospinal fluid (if meningitis is
suspected); however, culture yiel
all potential sites of exposu:re ((gielrsuirtlz?lt hi}%:: e
should be obtained. » Phiaryngedl, vectd])
o ot b sl e

ence of antimicrobial resist-
ance among N. gonorrhoeae isolates in the United S
cephalosporins are the only antimicrobial class ree tates,
Previously, the rationale for combination thera i
concomitant C. trachomatis infection; the currfe’thas to treat
based on increased efficacy of combination thn rationale i
United States, N. gonorrhoege isolates are m €rapy. In the
susceptible to azithromyein than doxycyelin ore likely to be
cin can be given as a single dose, Doxycycue' and azithromy.-
used in the setting of macrolide allergy, | ne should only be
allergy precluding use of cephalosp0nns- N patients with gy,
parenteral gentamicin plus ora] azlthro‘,:ml gemifloxacin of
yein is an Option;
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Test of cure

when Pharyngea;anems with infections caused by N. gonor.
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rhoeae W. and culture so that susceptibility data cap
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::e: iﬁfained- consultation with an expert in the management

of these infections should be sought.

KEY POINTS
e Screening for
mended for wom

25 years and olde .
than one partner, a partner with an STI, ora p

who has concurrent partners).

o First-catch urine (or genital swab) sample nucleic acid
amplification testing is the preferred screening and
diagnostic method for Neisseria gonorrhoeae infection.

e Parenteral ceftriaxone with oral azithromycin is the
preferred regimen for the treatment of Neisseria gonor-
rhoeae infection.

e Test of cure in patients with Neisseria gonorrhoeae
infection is recommended 2 weeks after therapy only
when pharyngeal gonorrhea is treated with an alternate
antibiotic regimen.

Neisseria gonorrhoeae infection is recom-
en younger than 25 years and those

r with risk factors (new partner, more
artner

Clinical Syndromes
Cervicitis
Women with cervicitis may present with vaginal discharge
and intermenstrual bleeding, but many are asymptomatic.
The major diagnostic criteria are (1) visualization of mucopu-
rulent discharge from the cervical os or on a swab obtained
;r;:sr:i nthe endocervical canal and (2) eliciting bleeding by
o g ';tnsv::;b into the cervical os; cervicitis should be con-
Hoene and Cr;len }:Nith either of these findings. N. gonor-
il h(.}wrac omatis are the most commonly isolated
Mycoplasr,na ge::“fterl" maI-IY e i, The e d
is occasionally i l al-mm 15 still unclear; herpes simplex virus
o8, FHniioed 11_Inntp 1f:ated. Noninfectious causes (for exam-
Patients shoulq D o i douching) should be sought
be tested for N, gonorrhoeae and C. tra-

chomatis with NAA
. T; evaluati ;
trichomoniasis shoy] aluation for bacterial vaginosis and

d
General Interna] Medicir:lgf) be performed (see MKSAP 18
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The diagnostic accuracy of clinical €Xamination is poor;

er, because of the potential consequences of untreateti

infection, clinical findings with a high sensitivity for PID

should be used. The presence of uterine tenderness, adnexal

tenderness, or cervical motion tenderness is sufficient to make

a clinical diagnosis of PID, especially if accompanied by
mucopurulent cervical discharge.

PID is believed to be polymicrobial; however, testing only
for N. gonorthoeae and C. trachomatis is indicated. Most
women can be managed in the ambulatory setting with oral
antibiotics (see Table 32). Indications for hospitalization
include inability to exclude a surgical emergency such as
appendicitis, pregnancy, severe systemic toxicity, tubo-ovarian
abscess, inability to tolerate oral antibiotics, and failure of ini-
tial outpatient management.

Urethritis

Men with urethritis present with dysuria, urethral pruritus,
and discharge. Mucopurulent discharge may be the only
symptom and is clinically diagnostic. N. gonorrhoeae, C. tra-
chomatis, and M. genitalium are common causes of urethritis;
Trichomonas may also be causative. The role of other
Mycoplasma and Ureaplasma species is uncertain at present.
A first-catch urine sample should be tested for N. gonorrhoeae
and C. trachomatis by NAAT for diagnosis and for public
reporting purposes; FDA-approved tests for M. genitalium are
not yet available. Microscopic examination of a urethral sam-
ple that reveals more than 2 leukocytes per high-powered field
has a high positive predictive value for infectious urethritis,
but the negative predictive value is poor. A positive leukocyte
esterase test result or a microscopic examination with 10 or
more leukocytes on a first-void urine specimen is also diag-
nostic for infectious urethritis. This testing is not required if
mucoid, mucopurulent, or purulent urethral discharge is
demonstrated on examination. [

Epididymitis

Men with epididymitis present with unilateral pain and swell-
ing in the epididymis; the testes may also be inflamed
(epididymo-orchitis). Testicular torsion must be excluded in
men with symptoms of sudden onset. N. gonorrhoeae and
C. trachomatis are likely causes in younger, sexually active
men. Older men and men who practice insertive anal inter-
course may be infected with enteric gram-negative organisms
such as Escherichia coli. NAAT for STI pathogens should be
performed on first-catch urine, and a urine culture should be

obtained. See MKSAP 18 General Internal Medicine for further
Information.

Anorectal Infections

Patients who present with anorectal pain, rectal discharge,
Or tenesmus should be questioned regarding sexual
Practices. In addition to receptive anal intercourse, infec-
tion may occur in women as a result of autoinoculation
from vaginal discharge. Causes include C. trachomatis, N.

gonorrhoeae, syphilis, and herpes simplex virus (HSV).
Infections caused by the lymphogranuloma venereum (LGV)
serovars (L1, L2, or L3) of C. trachomatis had previously
been rarely described in the United States, but they are
increasingly reported as a cause of proctitis and proctocol-
itis, mainly among MSM.

Diagnostic evaluation should include NAAT for C. tra-
chomatis, N. gonorrhoeae, and HSV as well as serologic testing
for syphilis (dark-field examination should be performed if
available). Additional molecular testing is required to identify
LGV serovars of C. trachomatis, but it is not widely available
commercially; LGV serovars of C. trachomatis will be detected
by currently available NAATs.

KEY POINTS

» Chlamydia trachomatis and Neisseria gonorrhoeae are
the primary causative organisms in cervicitis, pelvic
inflammatory disease, urethritis, epididymitis, and
anorectal infections, although other organisms may also
be implicated.

» The two major diagnostic criteria of cervicitis are vis-
ualization of mucopurulent discharge from the cervi-
cal os or on a swab obtained from the endocervical
canal or eliciting bleeding by passing a swab into the
cervical os.

e The presence of uterine tenderness, adnexal tenderness,
or cervical motion tenderness is sufficient to make a
clinical diagnosis of pelvic inflammatory disease, espe-
cially if accompanied by mucopurulent cervical dis-
charge.

¢ Neisseria gonorrhoeae and Chlamydia trachomatis are
likely causes of epididymitis in younger, sexually active
men; older men and men who practice insertive anal
intercourse may be infected with enteric gram-negative
organisms such as Escherichia coli.

Treatment

Treatment of the clinical syndromes discussed previously is
outlined in Table 32. Symptomatic patients evaluated in urgent
care centers or emergency departments and others who may
not be able to return for follow-up should be treated empiri-
cally based on clinical syndrome. Diagnostic testing should
still be obtained because STIs are reportable and test results
will be informative if the infection fails to respond to empiric
therapy.

Patients should abstain from sexual contact for 7 days
after completion of therapy and until all sexual partners have
been treated. Sexual partners in the previous 60 days, or the
most recent partner if greater than 60 days, should be referred
for evaluation and treatment. Although independent evalua-
tion and testing of sexual partners is preferred, most states
have provisions for providing empiric antibiotic therapy pre-
scriptions to the patient for their partners (expedited partner
therapy, or EPT).

45




s.xually TfﬂﬂsmiM can be sempOSiUVe for HSV-1 or HSV'2 yet

=2

KEY POINTS : ;

« Diagnostic testing should be pe‘rform S et
therapy will be provided to patients U i B
for follow-up care, because Neisseria gono i o
Chlamydia trachomatis infections are repo 'nfeétion
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dited partner therapy, or EPT).
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Genital Ulcers

Herpes Simplex Virus L
The epidemiology of HSV genital ulcer disease is changing; in
some populations, such as young heterosexual women and
MSM, HSV-1 is now a more common cause of symptomatic
primary infection than HSV-2. Although the clinical manifes-
tations of primary infection by HSV-1 and HSV-2 are indistin-
guishable, HSV-1 is less likely than HSV-2 to cause sympto-
matic recurrent ulcers and subclinical shedding. Differentiation
between the two viral subtypes is important in counseling
patients regarding the natural history of their infection.

Primary infection presents as multiple painful lesions
that begin as erythematous papules, progress to vesicles,
then ulcerate, crust, and eventually heal within 2 to 3 weeks
(Figure 12). Primary infection is often accompanied by sig-
nificant systemic symptoms. Tender inguinal lymphadenop-
athy may be present.

Although the clinical manifestations of primary infection
are quite characteristic, the viral cause and HSV subtype
should be confirmed. NAAT, such as polymerase chain reac-
tion, for HSV-1 and HSV-2 is preferred; other methodologies
are far less sensitive. Testing is performed by obtaining a swab
from the ulcer base; if only vesicles are present, a vesicle must
be unroofed to obtain cells from the ulcer base. The swab must
be placed in vi@ transport medium, so the appropriate sam-
gen:imﬁ::dl?;ﬂsztd:gu;sgi;?ewspeciﬁc serologic testing

Ol symptomatic ulcer disease

FIGURE 12, Penile lesions seen in her
with genital HSV infection initially have pa

Pes simplex vir,

inful lesj :
progress to ulcers on an erythematous base. esions that begip g vesicles ang

us (HSV) type 2, Patients

a6

have genital ulcers from E.mOther Cal:]se‘ POtfntla:ll’O]ES g

o include testing 2 Sexu partner when e"aluating
logic tczastlllgEIJ benefits of long-term suppressive therap,
the potent rtner who is already infected would not be gt mi
because P The CDC recommends considering Hg
for transmission- t for STI evalyati :
serologic testing in Persons e Uation,
MSM, and persons with HIV infection. Serologic screening i
the general population Is not recoi.nmen.ded.

Antiviral therapy for primary infection has been shown ,
decrease time to resolution of symptoms, lesion healing, ang
viral shedding. Antiviral regimens appropriate for treatment o
primary infection are outlined in Table 33.

Recurrent genital HSV infections are less severe, ang
symptom duration, time to lesion healing, and duration of
viral shedding are reduced. Many patients will experience
prodromal itching, burning, or tingling before ulcers appear
Atypical presentations such as fissures and excoriations may
occur. Recurrent infection can be managed with either epi-
sodic self-start therapy (initiated within 24 hours of symp-
toms) or long-term suppressive therapy (see Table 33). Long-
term suppressive therapy should be considered for persons
with frequent recurrences and should be discussed with all
patients because this strategy has been shown to decrease the
risk of transmission to sexual partners. Laboratory monitoring
is not required for patients undergoing long-term suppressive
therapy; however, the continued need for therapy should be
reviewed annually. Length of time since last recurrence and
potential benefits of continued suppression in preventing

TABLE 33. Treatment of Herpes Simplex Virus
Genital Infections

Clinical
Syndrome

Recommended Regimen®

B

Primary infection®  Acyclovir, 400 mg three times daily, or

acyclovir, 200 mg five times daily, or
famciclovir, 250 mg three times daily, or
valacyclovir, 1 g twice daily; all regimens
for 7-10 days

Recy ;

s ctrir;:'t Acyclovir, 400 mg three times daily for
5 days, or acyclovir, 800 mg twice daily for
5 d_ay5. or acyclovir, 800 mg three times
daily for 2 days, or famciclovir, 125 mg
twice daily for 5 days, or famciclovir, 1
twice daily for 1 day, or famciclovir, 500
mg once followed by 250 mg twice daily
for 2 days, or valacyclovir, 500 mg twicé
da_'fy for 3 days, or valacyclovir, 1 g once

e or > Jeys -
therapy ¥ Acyclovir, 400 mg twice daily, orfamciclovil: |

3}5'? Mg twice daily, or valacyclovir, 500mg |
Al reg ally*, or valacyclovir, 1 g daily
"®gimens arg

i ' given orally: ton;
ent of genital herpes :r;‘;'l::?\:tf e
us,

b
Therapy can ba extendg

d ;

The 500-mg dog of i incomplete after 10 days of treatment
i e

Patients whq have vgr;!;:i:}'clovir may be less effective than the 1-g dose in

quent recurrences (210 episodes per year).

rations are not recommended for
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(ransmission to sexual partners are factors that can inform the
gecision to Stop suppressive therapy.

CONL. Patients _shou]d be counseled regarding the natural his-
tory of infection and informed that asymptomatic viral shed-
ding is the most common source of HSV transmission to sexual

partners. Condoms and abstinence from sexual activity when
lesions are present can reduce the risk of transmission.

suppressive therapy to reduce risk of transmission should be
discussed. Men and women should be counseled about the
risks of neonatal HSV infection. Women should be advised to
inform their obstetric provider and pediatrician of HSV infec-
tion in themselves or their sexual partner if they become
pregnant. (H|

KEY POINTS

e Viral cause and herpes simplex virus subtype in pri-
mary infection should be confirmed by nucleic acid
amplification testing, such as polymerase chain reac-
tion, using a swab obtained from the ulcer base.

» The Centers for Disease Control and Prevention recom-
mend considering herpes simplex virus serologic test-
ing in persons who present for sexually transmitted
infection evaluation, men who have sex with men, and
persons with HIV infection; screening in the general
population is not recommended.

* Long-term suppressive therapy of recurrent herpes sim-
plex virus infection may be preferred over self-start epi-
sodic therapy because of decreased risk of transmission
to sexual partners.

Syphilis

The incidence of primary and secondary syphilis has been
increasing in the United States since 2000. The USPSTF rec-
ommends screening nonpregnant adolescents and adults at
high risk of infection. Persons at risk include MSM and com-
mercial sex workers and those with HIV infection, multiple
sex partners, and previous syphilis. In 2015, the CDC issued a
clinical advisory regarding the increasing incidence of ocular
syphilis.

Primary syphilis presents as a painless genital ulcer
(chancre) with a raised regular border that demonstrates firm
induration on palpation (Figure 13). Several chancres may be
present and may occur in the oral cavity. Regional lymphade-
nopathy may be present. The diagnosis of primary syphilis can
be made on the basis of dark-field examination of material
from a suspect lesion. Serologic test results may be negative in
early primary infection. Even in the absence of treatment,
lesions heal spontaneously in 3 to 6 weeks.

The most common manifestation of secondary syphilis is
rash. Various morphologies are described; involvement of the
palms and soles is characteristic. In intertriginous areas, pap-
ules may coalesce to form condyloma lata (plaque-like lesions).
Mucous patches (superficial erosions on mucosal surfaces)
May occur in the oral cavity and moist genital regions and are

FIGURE 13. The primary ulcerative lesion (chancre) in patients with syphilis
develops approximately 3 weeks after infection occurs, has a clean appearance with
heaped-up borders, and is indurated and usually painless. It is often unrecognized.

highly infectious. Prominent systemic symptoms and general-
ized lymphadenopathy are common. Uveitis and neurosyphi-
lis (meningitis) can occur. Secondary syphilis manifestations
can also resolve without treatment, followed by latent infec-
tion (a positive serologic test result without clinical manifesta-
tions). If latent infection is of less than 12 months’ duration, it
is termed early latent; if greater than 12 months’ duration, it is
late latent. Practically, these determinations can be made only
if past serology results are available. Otherwise, patients are
considered to have syphilis of unknown duration.

Tertiary syphilis is rarely seen in the United States,
although neurologic disease still occurs. Spinal fluid examina-
tion should be sought in any patient with unexplained neuro-
logic symptoms and serologic evidence of syphilis as well as in
those who do not demonstrate an appropriate serologic
response to syphilis treatment.

Diagnosis of secondary and tertiary syphilis relies on
serologic testing. Many laboratories use the “reverse” serologic
testing strategy, starting with an automated enzyme immuno-
assay followed by a nonspecific test (rapid plasma reagin or
Venereal Disease Research Lab test). Patients with a positive
enzyme immunoassay result but negative rapid plasma reagin
or Venereal Disease Research Lab test result should have a
second specific treponemal antibody test to confirm the result.
Those with a confirmed positive result and no history of syphi-

lis treatment should be offered treatment for syphilis of
unknown duration.
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Osteomyelitis

TABLE 36. Treatment of Chancroid and

Lymphogranuloma Venereum
Clinical Entity
Chancmid

Recommended Regimen

Azithromycin, 1 g PO single d

h L] D

c‘eftnaxone: 250mg M s‘%gle (;:;: ror

guproﬂoxacm, 500 mg PO twice dail;f for
days, or erythromycin base, 500 mg

PO three times daily for 7 days

Doxycycline?, 100 m i i

X g PO twice dail

for 21 days (preferred), or erythrom;cin
base, 500 mg PO four times daily for
21 days (alternate)

i L;mphogranuloma
venereum

M = intramuscularly; PO = orally.

*Doxycyline should be avoided or used with caution in pregnant patients,

FIGURE 14. Genital warts caused by human papillomavirus infection are
typically flesh colored and exophytic; pedunculated lesions often occur.

or physician-administered modalities. Patient-applied thera-
pies include imiquimod, podofilox, and sinecatechins; pro-
vider-administered therapies include trichloroacetic acid or
bichloroacetic acid, cryotherapy with liquid nitrogen or cryo-
probe, or surgical removal. The modality chosen depends on
size, number, and location of warts; patient preference; and
provider experience. No evidence indicates superiority of any
of the modalities recommended. Ulcerated or pigmented warts
and those that fail to respond to or worsen after therapy should
be biopsied to exclude a cancerous lesion.

KEY POINT

* Nononcogenic types of human papillomavirus are
responsible for most genital warts, which often resolve

without therapy.

C] Osteomyelitis
matogenous dissemina-

Osteomyelitis occurs as a result of he iy
tion or contiguous spread of bacteria. Hematogenous ;’sbodiei
elitls in adults most commonly affects vertebra ;

although involvement of other sites has been described, par-
ticularly in persons who inject drugs. Contiguous-spread
osteomyelitis may arise from direct contamination (fracture,
joint replacement, orthopedic implant), wounds (pressure
sores, diabetic foot ulcers), or adjacent soft tissue infection.
Population-based studies suggest that the incidence of osteo-
myelitis among adults is increasing in the United States, most
likely because of the increasing prevalence of diabetes melli-
tus. Osteomyelitis can be difficult to diagnose, can cause indo-
lent infections that persist for prolonged periods, and requires
long-term antibiotic treatment; thus, the economic impact of
this infection is substantial.

Clinical Manifestations

Osteomyelitis frequently presents as subacute or chronic pain
over the affected region of bone. If osteomyelitis has resulted
from direct contamination of a wound, the wound may fail to
heal or may reopen after healing. Spontaneously opening
wounds accompanied by drainage (sinus tracts) are a late
manifestation of infection. Underlying osteomyelitis should be
considered when chronic wounds, such as pressure ulcers, do
not respond to appropriate therapy. Fever and other systemic
manifestations of infection are not common but are more
likely in patients with acute hematogenously disseminated
infection. Clinical findings in patients with diabetes-associated
foot ulcer osteomyelitis and vertebral osteomyelitis are dis-
cussed separately. ]

KEY POINTS

e Osteomyelitis frequently presents as subacute to
chronic pain over the affected region of bone; fever
and other systemic manifestations of infection are
uncommon.

» Underlying osteomyelitis should be considered when
chronic wounds, such as pressure ulcers, do not
respond to appropriate therapy.

Diagnosis
Laboratory and Imaging Studies
Laboratory studies are nondiagnostic for osteomyelitis.
Elevated inflammatory markers, such as erythrocyte sedimen-
tation rate or C-reactive protein level, increase the pretest
probability of infection and can be useful in monitoring thera-
peutic response; normal inflammatory markers alone are
insufficient to exclude the diagnosis. Except in acute hematog-
enous osteomyelitis, leukocytosis is uncommon; in chronic
osteomyelitis, anemia may be present. Blood culture results
are rarely positive, except in patients with hematogenous
osteomyelitis (such as vertebral osteomyelitis). Blood cultures
should be obtained when hematogenous osteomyelitis is sus-
pected or in patients with systemic manifestations of sepsis.
Plain radiography s not adequately sensitive to exclude a
diagnosis of osteomyelitis, but it Is recommended during
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