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Sexually-Transmitted Viral Diseases in Women: Clinical and Epidemiological
Aspects and Advances in Laboratory Diagnosis
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Sexually transmitted diseases (ST Ds) havelong been known, but they haveonly recently been
recognized ascausesof significant long-term mor bidity, mainly asaresult of increased knowledge
concerning viral STDs. The relationship of these diseases with conditions such as anogenital
cancer and acquired immunodeficiency syndrome (Al DS) hasmadeviral STDsan important
issuein the healthcar e of women and infants, and in repr oductive health. The evolution of the
AlDSpandemicisnow char acterized by growing differ encesbetween rich and poor nations. New
diagnostictoolsincluderapid testsof blood, urineand saliva samples. New techniques, such as
computerized cytology, have been developed for thediagnosisof human papillomavirus(HPV).
Women infected with HIV areat agreater risk of being co-infected with HPV, and they arealso
mor epronetotheprogression and per sistenceof HPV lesions. Theherpessimplex viruspresents
high rates of co-infection with HIV, and it plays a particularly important role in increasing
transmission ratesof thisvirus.
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Sexudly transmitted diseases(STDs) havelong been
known to cause acute pathol ogical syndromes, such
asgenita secretion and ul ceration. However, they only
recently have cometo be considered significant causes
of long-term morbidity. Thisisprincipally dueto the
large amount of information that has been collected
over the past 20 yearson agroup of agentsthat cause
thesediseases: theviruses. After theassociation between
virus and anogenital cancer was established, and
following theemergence of thefirst casesof Acquired
Immunodeficiency Syndrome (AIDS), viral STDs
began to be recognized as important diseases that
influencethe hedlth of women and breestfeedinginfants,
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aswell asreproductive health. Themedical diagnosis
of STDs, AIDS, and genital cancer is currently a
fundamental eement of women’shedthcare[1].

Our capacity to diagnose STDsincreased following
theintroduction of testsbased on theamplification of
nucleic acids. Thesetestswereinitially developed for
thediagnosisof vird STDsand are particularly useful
for thispurpose. They present high sengtivity, and they
permit the use of non-invasive specimens, suchasurine
and vaginal tissue, self-collected by the patients.
Although the number of fal seresultsobtained with this
technology has been low, there has been some
reluctanceto subgtitutetraditiona methodsfor thisnew
methodol ogy. One negative aspect isthehigh cost [2].
Our objectivewastoidentify and describetheprincipa
vird STDs, andto examineepidemiologica factorsand
therdationship that existsbetween thedifferent viruses.
Finally, we examined the diagnostic methods
traditionally used for their detection, aswell asmore
recently devel oped methods.

Among the many sexually transmitted diseases
caused by viruses, theprincipa STDsare AIDS (human
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immunodeficiency virus — HIV), genital warts,
intraepithelial lesions and genital squamous cell
carcinomas (human papillomavirus—HPV), and herpes
(herpes simplex virus—HSV-2 and HSV-1) (Table
1).

Acquired Immunodeficiency Syndrome (AIDS)

Almost 50 million people worldwide have been
infected by HIV, and 12-13 million children have been
made orphans by AIDS. Twenty years after its
discovery, the HIV pandemic continuesto evolvein
meagnitudeand diversity, anditiscurrently aglobd public
health problem [3,4]. Thedistribution of AIDS cases
Ischaracterized by awidening gap between therich
nations of North America and Europe and the poor
nations of Africa, Asaand Latin America[3]. An
important reduction in the number of new cases,
morbidity and mortality from AIDShasbeen seenin
the US and Western Europe, asaresult of the use of
high-cost, intensive therapies, principaly HAART
(highly activeantiretroviral therapy). However, new
HIV infectionscontinueto occur every year at aconstant
rate in these same countries. Moreover, there is
evidenceof anincreasein high-risk behavior incertain
populations, indicating failurein primary prevention.
However, thevast mgority of new infectionsstill occur
indeve oping countries. Whilethetwo giants, Indiaand
China, are beginning to provide Asia's ultimate
contribution to the pandemic, thestuationin Africais
themost desperate, with epidemicsrapidly growingin
various countriesin the south and eastern parts of the
continent, affecting al levelsof African society. Inthese
countries, expansion of theepidemicisnot decreasing,
and there are devastating effects on communities,
families and individuals [4]. The development of a
vaccine, seen asan essential step towards control of
theepidemic, iscomplicated by thegenetic diversity of
the virus and the inability of the immune system to
eiminatethisagent.

InBrazil, AIDS, and itsassociated diseases, have
spread moredowly inrecent years[5]. Thisisprobably
due to acombination of factors: a) saturation of the
higher risk segments, i.e. relativelack of asusceptible

population[6]; b) agpontaneouschangeinbehavior in
certain segmentsof thepopulation [6]; ¢) theimpact of
different preventioninitiativesby governmenta and non-
governmenta organizations, and d) theuseof HAART,
which is readily available in our country [7].
Nevertheless, thisrelative decel eration of the spread
of the epidemicisnot homogenous, both with respect
tothedifferent geographica regionsof the country and
to the affected segments of the population [8]. The
speed of expansion hasdecreased among meninlarge
citiesandinthesoutheast part of thecountry [9]. More
recently, anincrease has been seenin south Brazil, not
only intherateof AIDScasesregistered but lsointhe
number of cases resulting from heterosexual
transmission. There has been dissemination of the
epidemicfromthelargeurban centerstotherural areas
[10]. The AIDS epidemic in Brazil began among
individuals of highly educated social groups and
continuoudy progressed to lower socioeconomiclevel
groups[11]. Irrespective of the focus, one constant
finding of such studiesisthat certain segmentsof the
population, such as injectable-drug users and
women, continue to be disproportionately affected
by the epidemic[8,10,11]. Women also tend to die
younger than men; thishold truein all regionsof the
country [12].

Women are the segment of the AIDS population
withthefastest growthrate. Maternd-feta transmisson
and the high mortality and morbidity of thediseasein
childrenareadditiona reasonsfor strengthening efforts
to combat AIDS in women. When the virus is
diagnosad in pregnant patients, trestment (zidovudine)
reducestherisk of materna-fetal transmission by two-
thirds[13]. Diagnosisisgeneraly madelate, sncethe
first Sgnsand symptomsof thediseasearesubtle. They
includevaginal infections, abnormal cervical/vagina
cytology examinations, and other STDswith unusual
clinical coursesthat are severe, recurrent or resistant
to treatment [14]. The traditional diagnosis, which
includes serological screening by enzymatic
immunoassay (ELISA), is followed by a second
confirmatory ELISA. A more specific, definitive
diagnosis is reached using the Western Blotting
technique. Alternatively, the cheaper
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Table1l. Virology of theprincipa agentsof viral STDS

Virus Family Geneticmaterial

Sizeof virion Target cells

HIV  Reroviridee  Singlestranded RNA

HPV  Papovaviridee Singlestranded DNA
HSV  Herpesviridee Singlestranded DNA

80-100 nm CD,'cdls

CD," T lymphocytes
Monocytes/ macrophages
Microglia/ MGC of SNC
Langerhan'scdlls
Keratinocytes

Epithelid cdls

Neurons

40-55 nm
120-200 nm

HIV: humanimmunodeficiency virus, HPV: human papillomavirus, HSV: herpessimplex virus, DNA: desoxyribonucleic
acid; RNA: ribonucleic acid; MGC: multinuclear giant cells; SNC: centra nervous system.

immunofluorescenceassay (IFA) hasa so beenfound
to beefficient asadefinitivetest [15]. While ELISA
measures antibodies against one or more proteins of
thevird envelope, and can givefal se-positiveresults,
Western Blot measures the presence of antibodies
against each of theviral antigens, including the core
protein (p24). Together, the serological testshavea
>99.3% sensitivity and > 99.7% specificity [16].

Whenrapid AIDStestsfirst beganto beusedinthe
1980s, and at the beginning of the 90s [17], they
provoked much controversy [18-21]. In morerecent
times, the debate hasbeen renewed [ 22]. Rapidtesting
and sdlf-testing have become widespread in some
countries such asthe US[23] and have been banned
inothers, such as Germany [24]. Thesetestsinclude
the detection of antibodiesin dropsof blood, urine[23]
and saliva[25-28].

Rapid testing hasahigh sengitivity and issufficient
to confirm the absence of infection outside the
immunologica window period. Itsspecificity is>98.9%
and requires supplementary serological testing to
confirm diagnosis[29-31]. Thesetestsare extremely
useful ingtuationsrequiring fast detection of infection,
such asfollowing occupational exposure.

Saliva testing uses the same antibody detection
methodsasserological testing (ELISA, Western Blot).
Theagreement of resultsisquite high, permitting this
method to be used as an alternativeto serology [25].

Viral load tests and genotyping are used to sel ect
and evd uatethergpeutic options. Theuse of thesetests
and other viral detectiontestsfor diagnosisshould be
limited to Situationsinwhich serology isnot definitive,
such asin cases of neonatal infection or acute HIV
infection, since these tests are less accurate than
serology [32].

HPV

Genita warts, or condylomataacuminate (clinical
form of the disease), are small papillary projections
that generaly occur onthevulvaor inthevagina. They
arecaused by the human papillomavirus(HPV), ahighly
infectious agent. Many individual s exposed to HPV
developflat lesions (subclinical form of the disease)
ingteed of visblewarts. Theseles onsmost often affect
the cervix, are called intragpithelial lesionsand are
considered precursors of squamous cell carcinoma.
Morecommonly, thegeneticvira materid ingalsitsaf
inthemucosa, and it remainstherefor yearswithout
causing any lesion (latent form of the disease).

HPV isacircular, double-stranded DNA virus of
the Papovaviridaefamily, with approximately 8,000
base pairs. More than 70 types of HPV have been
identified. Among these, approximately 30 affect the
genital mucosa, aretranamitted sexudly and arerdated
to the above-mentioned lesions. Types6, 11, 42, 43
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and 44 cause low risk lesionsfor malignancy, while
types 16, 18, 45 and 56 are associated with high-risk
lesions and are also referred to as oncogenic.
Nevertheless, themere presence of ahigh-risk form of
HPV isnotinitsdlf sufficient totrigger thecarcinogenic
process. Co-factors, such as immunosuppression,
tabagism, micro-traumas, nutritional and hormonal
factors, number of sexual partners and a history of
infections (vaginosis, herpessimplex, etc.) haveto be
present [33]. The progression and natural course of
cervica diseasearedtill not fully understood [34].
ThePgpanicolaou testisamorphological screening
method for viral infections and its consequent
intraepithelial lesions [35]. Colposcopy permits
visualization of theles onsand histopathology alowsa
definitive diagnosisto be made. Techniquesfor the
amplification and hybridization of nucleic acidshave
been used since 1980 for the detection, typing and
quantification of viral load [36]. Indicationsfor their
useincludelow-grade squamousintragpithelial lesions
(LGSIL), whichin 30% of casesare associated with
oncogenictypesof HPV, and lesionsthat aredifficult
to characterize by cytology (ASCUS — atypical
sguamous cells of undetermined significance) [37].
Although molecular biology techniques, such as
polymerase chain reaction (PCR) [38-40] and hybrid
capture (HC) [41-43], present high sensitivity and
specificity for HPV detection and arefrequently used
asquality controlsfor the other techniques, the use of
these methods for screening purposes is still not
accepted. The high cost and the small increase in
sengtivity gained whenthismethodisadded to cytology
aretheprincipal justificationsfor not using molecular
methods asascreening tool [44-47]. Other adjuvant
methodsof cytology arebeing devel oped andimproved
in parallel with these methods; however their
devel opment hasbeen lessemphasi zed. Such methods
include macroscopic inspection of the cervix,
cervicography and colposcopy [48]. Liquid phase
cytology hasled to animprovement inthe quality of
themateria collected and has offered the possibility of
associating cytol ogical and molecular methodsinthe
samesample. Meanwhile, computerized cytology has
improved the quality of cytological scrutiny by

substituting cytotechniciansfor computers[49]. Findly,
following atrend currently observed with other STDS,
a study has reported adequately sensitive HPV
molecular detectioninself-collected vagind, vulvar and
urinesamples[50]. Wefound asensitivity of from45
to 86% and a specificity of 54% to 70% in self-
collected samples, compared to 98% sensitivity and
52% specificity with physician-collected cervical
samplesfrom outpatients.

HIV-HPV Interaction

Systemicand loca cdlular immunity arefactorsof
extreme importance in HPV infection and its
meanifestations[51]. Infact, immunosuppressed women
haveahighrisk of developingintragpithdid andinvasve
squamouscell neoplasiacf thelower genita tract [33].
Thisgroup includes patientswho have been submitted
to organ transplant, patientswith Hodgkin's disease,
those being treated with immunosuppressivetherapy
ingenera, and HIV-positivewomen [33].

TheHIV-HPV interactionisparticularly important,
sncethetwo virusesare sexually transmitted, placing
high-risk populationsin contact, making co-infection
common [33]. A study carried out in S50 Paul o showed
ahigh prevalenceof high-risk HPV infection (34.8%)
and of high-gradeintraepithelial lesions. Two or more
subtypes of HPV werefound in 45% of the patients
[52]. Case-control studieshave shownHIV infection
to be an independent risk factor for HPV, both inits
latent and clinical forms[33]. Theseresultsreinforce
theneed for regular gynecol ogical follow-up of HIV-
positive patientsto ensureearly diagnosisof preinvasive
lesionsand for the prevention of cervical cancer.

Invasivecervical cancer and itsprecursorsarethe
most important gynecol ogical manifestation of HIV
infection [53]. Infection by thisvirusisrelated to an
increase in prevalence (2-3 times greater) and
persistence (7 times greater) of HPV infection.
Persastenceof HPV infectionisknown to beimportant
in the development and progression of cervical
intragpithelia lesions, and thisisoneof thefactorsthat
may explainthehigher occurrencerate of theselesons
inHIV-positive patients[54-59]. HIV-posgitivewomen
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havea3-5timesgreater risk of developingintragpitheid
lesions[53,57,60] and a 3-4.5 times greater risk of
developinginvasveneoplasa[53,60]. Inastudy carried
out by Ellerbrock [53], 328 HIV-positivewomen and
325 HIV-negativewomen, followed up for amean of
30 months, 20% of the HIV-positive women and 5%
of theHIV-negativewomen devel oped intragpithelial
lesions(p<0.01, RR=3.2).

Various studies have shown that HIV-positive
patientswithlow CD,* lymphocyte countshavegreater
viral loads(copy count twiceashighfor patientswith
CD," <200cdls/uL) [33,61] and agreater persistence
of HPV infection [54], aswell asahigher prevaence
of low, intermediate, and high-grade cervical
intragpithelial lesions[55,58,61]. The prevalence of
persstent infection by subtypesof highgradeHPV aso
appears to be significantly greater in HIV-positive
patients[54].

Studies have shown that co-infectionwithHIV is
also arisk factor for the other neoplasias for which
HPV isaco-factor. According to astudy carried out
by Frisch [60], HIV-positive patients have agreater
relativerisk of developingintragpithdia lesonsof the
vulvaand vagina(RR 3.9), anus(RR 7.8 for women
and 60.1 for men) and penis(RR 6.9). Similar results
werefound for invasive neoplasias of thevulvaand
vagina (RR 5.8), anal canal (RR 6.8 in women and
37.9 in men), penis (RR 3.7), tonsils (RR 2.6) and
conjunctiva(RR14.6).

Itisgtill not clear whether theHIV-HPV interaction
isrelated directly or indirectly totheimmunosuppresson
caused by HIV. Co-infection does not occur in the
cervix; however, molecular interactions do occur
between thetwo viruses. They aretherefore probably
caused by extracellular factors[33]. Theincreasein
HPV geneexpressioninHIV-positivewomen may be
duetointeractionsinvolving theHIV-1-trans-activating
(Tat-1) protein and the p97 HPV 16 promoter protein,
leading to reversal of HPV E2 generepression[33].

Herpes

The herpes simplex-2 virus (HSV-2) is a
predominantly genital pathogen; while HSV-1 is

detected in approximately 15% of herpetic genital
infections. Sincethe seventies, the prevalence of HSV -
2 infection hasbeen steadily increasing; thisproblem
hasbecomeapublic hedlthissueinrecent years, even
during the “HIV decade” [62]. One recent study on
the prevalence of HSV-2 infection in middle-aged
Brazilian women found 42% seropositivity [63].
Carvalho et al. [64] found varying prevalence rates
according to the subpopulation studied: 6.9% of
students evaluated, 22.6% of pregnant women and
53.1% of the individuals with sexually transmitted
diseases presented antibodiesto HSV-2. They also
reported |ow occurrence of recognized symptomsin
seropositive patients.

Primary infection with HSV-2 lastsaround three
weeks, and during thisperiod thevirusisreleased from
thelesions[65]. Thisinfection may beasymptomatic
or mild; it presents systemic symptomsin around 70%
of cases, painand localized pruritusin 98%, dysuriain
63%, and painful lymphadenopathy in 80% [66].
Locally, theinfection appearsin theform of painful
mucocutaneous, vesicular and ulcerative lesions,
Stuated on the outer genitaliaor cervix [65,66]. This
clinical condition and the resulting complicationstend
to be more severe in women, in whom they are
frequently associated with unbearable pain [65].
Complicationsarisngfromtheprimary infectioninclude
aseptic meningitis (in up to 25% of women), sacral
radiculomyeitisand neuralgias[65]. Accordingtoa
study carried out by L afferty, the recurrence rate of
genitd infections caused by HSV-2i1s33% per month,
incontrast with 0.1% recurrenceinthecaseof orolabid
infection by thesamevirus[67].

Recurring episodes are milder and of shorter
duration (7-10 days) than the first infection and are
characterized by the presence of vesicular and
ulcerativelesionson an erythematousbase, or by local
irritation only. Thevirusisreleased fromtheselesions
for 2to 5 days[65].

The virus is most frequently transmitted by
symptometic patientsbut transmissonmay dso occur in
symptomlesspatients[68]. Two other factorsaggravate
thecontrol of thedisease: thefactsthat antivira therapy
doesnot completely diminatethevirusand that condoms
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arenot totaly effectivein prevention sincethe herpes
virusfrequently affectstheouter genitaia

Cytopathology of exfoliated cells may permit
diagnosis, but this depends on adequate sample
collection andtheevolutive phaseof theleson. Generd
sengitivity of this method is around 60-70% [65].
Enzymatic serological tests for HSV antibodies
(EL1SA) havebeen availablefor many years, but they
present low sensitivity and specificity and have
traditionally rarely been used to define trestment of
infected patients. The time required for serological
diagnosisislonger thanthat availablefor theinitiation
of treatment [65]. The definitive epidemiological test
has been the Western Blot; however, thisisgeneraly
only availableinresearchingditutesandisvery expensve
[69]. Recently, new serological tests for specific
antibodies for HSV-1 and HSV-2 have become
commercidly available[ 70-72]. Thesetestshave made
it possibletoidentify theinfectionin symptomatic as
well asinasymptomatic patients[73].

Cultures positive for HSV from the contents of
the vesiculaor the edges of the ulcersisconsidered
thetraditional definitivediagnostic method. However,
diagnosis by thismethod requires 7-28 daysand has
been shown to underestimate the number of patients
infected. The sensitivity of thismethod isaround 50%
andishigher during the primary infection than during
recurring episodes. During recurrences, samples
should preferentially be collected in the vesicular
phase, not when lesionsare crusted [ 74]. Moreover,
most patients who are seropositive according to
Western Blot are unaware of their symptoms
(unrecognized infection), or they present subclinical
infection and do not undergo culture[69]. Diagnostic
technology examining nucleic acids hasalso proved
to beviablefor the detection and typing of HSV and
may be able to substitute culture as the definitive
method [ 75,76]. The molecular method presentsan
increase in sensitivity of up to 30% compared to
standard virological methods (detection of antigen by
immunofluorescencefoll owed by isolation and culture)
[76], but it has still not been proven to be cost-
effective, except for the detection of thevirusin spina
fluid, for whichitisthe method of choice[65].

HIV-HSV Interaction

The prevalenceof HSV infectionisconsiderably
higher in HIV-positive patients. Santos et al. found
73% pogitivity for HSV-2in serological testing of HIV -
positive patientsin Brazil [77], afinding that issmilar
to datafrom studiescarried out in other countries[78-
80]. These data reflect the behavioral risk factors
common to infection by thetwo viruses.

According to variousstudies, genital ulceration, of
whichHSV isthemost common cause, isanimportant
risk factor for theacquisition and transmission of HIV
and contributestowardsthe dissemination of thisvirus
[77,81-85]. Telzak et al. reported that patients with
genital ulceration have a three-fold greater risk of
acquiring HIV than a similar population without
ulceration [86]. A study carried out by Latif etal. in
Zimbabwein serodiscordant couples(only onemember
of thecouplewasHIV-positive) showed that theHI V-
negative partnersof HIV-postiveindividuaswho had
genital ulceration had a five-fold greater risk of
acquiring HIV than did HIV-negative partners of
individuaswith no ulceration[87].

The explanation of how genital herpesservesasa
co-factor in HIV contagion does not appear to be
limited to the ssmpleideaof continuity determined by
the herpeticinfection that would serve asan entry or
exit routefor HIV. Thereis evidence supporting an
increase in HIV expression in the mucosa during
reactivation of HSV [88]. The migration of CD,*
lymphocytes to the infection site may be one of the
factors responsible [89]. Activation of these
lymphocytes previously infected by HIV leadsto a
greater replication of theformer virusinresponseto
theHSV infection [90]. During reactivation, aswell as
simulating theCD," lymphocytes, someHSV proteins
seemtotrans-activatethelong termina repest of HIV,
increasing replication[91-92]. Inastudy by Schacker
et a., HIV RNA was detected in 25/26 episodes of
HSV reactivation, in independent titers of the HIV
plasmaticviral load [90]. AccordingtoHenget d., the
HSV infection enabled replication of HIV in the
keratinocytes, which arecellsnormally not infected by
HIV because of the absence of CD, markerson their
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surface[93]. Inthissame study, potentiaization of the
replication of HSV inthe presenceof HIV was seen.

These findings, taken together, may explain the
gregter risk of HIV transmissionin patientsco-infected
with HSV. Although the use of preservatives is
apparently not totally efficient in preventing HSV
transmission, condom use makesHIV transmission
ratessmilar among individua swith or without genital
ulceration [83].

Inadditiontothehigher rateof HSV infectioninHIV-
positive patients, these patients also present higher
resistance to treatment with acyclovir or foscarnet
[94,95]. Also, thecourseof theHSV infectioninthese
patientsismore prolonged and thereisagreater risk of
complications[65,96-97] —mucocutaneousinfections
lasting morethan 30 days; bronchitis, pneumonitisor
esophagitisaredefining diseasesfor AIDS[98].

Final Remarks

In conclusion, great advances have been madein
thediagnosisof STDSinrecent yearsdueto increased
knowledge and awareness of the risksassociated with
these diseases. Dataon themechanismsof interaction
between thedifferent virusesthat cause STDS, aswell
asclinical observations showing greater morbidity in
co-infected patients, prove the importance and
necessity of testing for thevariouscommon STDSas
soon asdiagnosisof asexually transmitted diseaseis
made.

Thenew methodsof rapid diagnosiswill certainly
bring important changesin the management of acute
situations such as accidental exposure. Diagnostic
testing of self-collected samples promises to
increase patient acceptability of testing, a very
important aspect in the control of the disease
dissemination and inthetimely trestment of affected
individuals.
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