
ChlamydiaChlamydia and other Sexually and other Sexually 
Transmitted Infections (STI): Transmitted Infections (STI): 

changing aspectschanging aspects

Filomena Martins PereiraFilomena Martins Pereira

ESCMID SUMMER SCHOOL 2009ESCMID SUMMER SCHOOL 2009

Porto, PortugalPorto, PortugalESCMID Online Lectu
re Library 

© by a
uthor



Sexually Transmitted Infections Sexually Transmitted Infections 
(STI)(STI)

Known for many centuriesKnown for many centuries
UrethritisUrethritis
Vaginitis and CervicitisVaginitis and Cervicitis
Genital ulcersGenital ulcers
Other STI’sOther STI’sESCMID Online Lectu

re Library 
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Sexually Transmitted InfectionsSexually Transmitted Infections

UrethritisUrethritis

Chlamydia trachomatis;Chlamydia trachomatis;

Neisseria gonorrhoeae;Neisseria gonorrhoeae;

other microorganismsother microorganisms

CervicitesCervicites

Chlamydia trachomatis;Chlamydia trachomatis;

Neisseria gonorrhoeaeNeisseria gonorrhoeaeESCMID Online Lectu
re Library 
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Sexually Transmitted InfectionsSexually Transmitted Infections

VaginitisVaginitis

Candidosis Candidosis 
(Candida species)

Tricomonosis Tricomonosis 
(Trichomonas vaginalis)

Bacterial vaginosisBacterial vaginosis
(Gardnerella vaginalis,
anaerobes,
mycoplasma sp)
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Sexually Transmitted InfectionsSexually Transmitted Infections

Genital ulcersGenital ulcers

SyphilisSyphilis
(Treponema pallidum)

Chancroid Chancroid 
(Haemophilus ducreyi)

LymphogranulomaLymphogranuloma
venereum venereum 
(Chlamydia trachomatis) 
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Sexually Transmitted InfectionsSexually Transmitted Infections

Genital ulcersGenital ulcers
Granuloma inguinaleGranuloma inguinale
(Klebsiela granulomatis)
Genital Herpes Genital Herpes 
(Herpes Simplex Virus 

1,2)

OtherOther
Human Papilloma VirusHuman Papilloma Virus
Molusco contagiosumMolusco contagiosum
Body and pubic liceBody and pubic lice
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STI complicationsSTI complications
DisseminatedDisseminated

gonococcal infectiongonococcal infection

EpididimoEpididimo--orchitisorchitis

ConjuntivitisConjuntivitis

Corneal opacityCorneal opacity
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STI STI complicationscomplications inin pregnantpregnant
womenwomen andand inin thethe neonateneonate

Pelvic inflammatory diseasePelvic inflammatory disease
InfertilityInfertility
Infections of pregnant womenInfections of pregnant women
Infections of the neonateInfections of the neonate
OtherOther
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HaveHave STI STI changedchanged??

PrevalencePrevalence
Clinical signs and symptoms/reClinical signs and symptoms/re
emergence/new clinical entitiesemergence/new clinical entities
ComplicationsComplications
Laboratory diagnosisLaboratory diagnosis
Antibiotic resistanceAntibiotic resistanceESCMID Online Lectu

re Library 
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PrevalencePrevalence

340340 millionmillion newnew cases/yearcases/year ofof curablecurable STISTI

OneOne millionmillion infectedinfected withwith STI/daySTI/day

20072007 ––HIVHIV

3333 millionmillion peoplepeople infectedinfected
44..33 millionmillion newnew infectionsinfections

38.5million people [range: 33.4-46.0 million] living with HIV  in 2005
From: http://www.who.int/hiv/facts/hiv2005/en/index.html
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STI  increase STI  increase ––why?why?

No increase in transmissionNo increase in transmission

Improved STI knowledgeImproved STI knowledge
Public
Health professionals

Higher sensitivity of STI testsHigher sensitivity of STI tests
Molecular biology techniques
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STI  increase STI  increase ––why?why?

Increase in transmissionIncrease in transmission

MobilityMobility
AcceptabilityAcceptability
Contraceptives availabilityContraceptives availability
Treatment delay Treatment delay 
Poor sexual partners notificationPoor sexual partners notification
Insufficient prevention campaignsInsufficient prevention campaigns

Unsafe sex Unsafe sex 

Talking difficultiesTalking difficulties
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STI  increase STI  increase ––why?why?

Assymptomatic infectionsAssymptomatic infections

Insufficient STI knowledgeInsufficient STI knowledge

Public / Health professionals Public / Health professionals 
Behaviour changesBehaviour changes

Age of 1st sexual experience /Number of sexualAge of 1st sexual experience /Number of sexual
partners / Multiple sexual contactspartners / Multiple sexual contacts

HIV/STI coHIV/STI co--infection infection ––increasedincreased

transmissiontransmission
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HaveHave STI STI changedchanged??

PrevalencePrevalence
Clinical signs and symptoms/reClinical signs and symptoms/re
emergence/new clinical entitiesemergence/new clinical entities
ComplicationsComplications
Laboratory diagnosisLaboratory diagnosis
Antibiotic resistanceAntibiotic resistanceESCMID Online Lectu

re Library 
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Clinical signs and symptoms/re  Clinical signs and symptoms/re  --
emergence/new clinical entitiesemergence/new clinical entities

Mycoplasma genitaliumMycoplasma genitalium

HIV associated ???genital mycoplasmasHIV associated ???genital mycoplasmas
Lymphogranuloma venereumLymphogranuloma venereum
STI clinical signs and HIVSTI clinical signs and HIV
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Clinical signs and symptoms/re  Clinical signs and symptoms/re  --
emergence/new clinical entitiesemergence/new clinical entities

Lymphogranuloma venereumLymphogranuloma venereum

Etiological agentEtiological agent

Chlamydia trachomatis –15 serotypes
A-C –ocular infections
D-K –oculo-genital infections
L1- L3 –LGV (higher virulence)

TransmissionTransmission

Sexual (anal, vaginal, oral) ESCMID Online Lectu
re Library 
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LynphogranulomaLynphogranuloma venereumvenereum (LGV(LGV))

EndemicEndemic
Africa; Asia; South América;Africa; Asia; South América;
CaraibesCaraibes

Industrialized countriesIndustrialized countries
Low incidenceLow incidence
Imported casesImported cases

Clinical caracteristicsClinical caracteristics
Genital ulcer Genital ulcer -- 2525--33%33%
Inguinal adenopatiesInguinal adenopaties
ProctitisProctitis
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LynphogranulomaLynphogranuloma venereumvenereum (LGV) (LGV) 
L2L2

20032003
Netherlands Netherlands ––RoterdamRoterdam
HIV bissexualHIV bissexual
HIV homossexual (2) HIV homossexual (2) 
Multiple sexual partnersMultiple sexual partners
ProctitisProctitis
LGV L2 LGV L2 

Other european countriesOther european countries
Canada, Australia, New ZealandCanada, Australia, New ZealandESCMID Online Lectu
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LynphogranulomaLynphogranuloma venereumvenereum (LGV) L2(LGV) L2

CaracteristicsCaracteristics
ProctitisProctitis
HIVHIV
Hepatitis CHepatitis C
High risk sexual behaviourHigh risk sexual behaviour
Assymptomatic patientsAssymptomatic patients
C. trachomatis L2bC. trachomatis L2bESCMID Online Lectu
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HaveHave STI STI changedchanged??

PrevalencePrevalence
Clinical signs and symptoms/reClinical signs and symptoms/re
emergence/new clinical entitiesemergence/new clinical entities
ComplicationsComplications
Laboratory diagnosisLaboratory diagnosis
Antibiotic resistanceAntibiotic resistanceESCMID Online Lectu
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ComplicationsComplications

SalpingitisSalpingitis
Pelvic inflammatory diseasePelvic inflammatory disease
Neurosyphilis and HIVNeurosyphilis and HIV
HPV and HIVHPV and HIV
Herpes and HIVHerpes and HIV
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HaveHave STI STI changedchanged??

PrevalencePrevalence
Clinical signs and symptoms/re  Clinical signs and symptoms/re  
emergence/new clinical entitiesemergence/new clinical entities
ComplicationsComplications
Laboratory diagnosisLaboratory diagnosis
Antibiotic resistanceAntibiotic resistanceESCMID Online Lectu

re Library 
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Laboratory diagnosisLaboratory diagnosis

Chlamydia  trachomatisChlamydia  trachomatis

Neisseria gonorrhoeaeNeisseria gonorrhoeae

SensitivitySensitivity
ScreeningScreening

Mycoplasma genitaliumMycoplasma genitalium

PCR identification        association with clinicalPCR identification        association with clinical
syndromessyndromesESCMID Online Lectu

re Library 
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Chlamydia Trachomatis  Chlamydia Trachomatis  
laboratory diagnosislaboratory diagnosis

AdvantagesAdvantages DisadvantagesDisadvantages

TissueTissue cultureculture SpecificitySpecificity ++++++++++ ExpensiveExpensive
Sensitivity ++++                                    Well trained staffSensitivity ++++                                    Well trained staff

Only genital exsudateOnly genital exsudate

DIFDIF Economic, quickEconomic, quick Well trained staff Well trained staff 
Sensitivity +++                                      Only genital exsudateSensitivity +++                                      Only genital exsudate
Sensitivity ++++Sensitivity ++++

LCR ,  PCRLCR ,  PCR UrineUrine Expensive Expensive 
Sensitivity +++++                                 Difficult to evaluate cureSensitivity +++++                                 Difficult to evaluate cure
Sensitivity +++++                                 Screening Sensitivity +++++                                 Screening 
QuickQuick

ELISAELISA AutomatizedAutomatized Only genital exsudate Only genital exsudate 
Sensitivity ++Sensitivity ++
Sensitivity ++++Sensitivity ++++

SerologySerology Good methodGood method Salpingitis, PID, LGVSalpingitis, PID, LGV
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Neisseria gonorrhoeae  Neisseria gonorrhoeae  laboratory laboratory 
diagnosisdiagnosis

PCR techniquesPCR techniques
Low specificityLow specificity––low prevalencelow prevalence

Other Neisseria sp
Lactobacilli

SensitivitySensitivity

Real Real -- Time Time 
Sensitivity - 92 –99.6 % - (16S rRNA)
Specificity –94 –100 % - (16S rRNA)
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MycoplasmaMycoplasma genitaliumgenitalium

CultureCulture

Low sensitivityLow sensitivity
SerologySerology

Low specificity and sensitivityLow specificity and sensitivity
PCR TechniquesPCR Techniques

Low specificity and sensitivityLow specificity and sensitivity
Target geneTarget gene

16S ribosomal RNA gene ;MgPaadhesingene
Experienced technologistExperienced technologist
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Rapid  testsRapid  tests

Characteristics of an ideal rapid testCharacteristics of an ideal rapid test

ASSURED CriteriaASSURED Criteria

A = Affordable

S = Sensitive

S = Specific

U = User-friendly (easy to perform, few steps)

R = Robust and rapid (results in less than 30 m)

E = Equipment free

D = Deliverable to those who need them

WWW.WHO.INT/std_DIAGNOSTICS
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Rapid  testsRapid  tests

Can be applied anywhereCan be applied anywhere
Diagnosis and screeningDiagnosis and screening

Rapid DiagnosticRapid Diagnostic
Therapy at 1st visitTherapy at 1st visit

STOP CHAIN OF TRANSMISSIONSTOP CHAIN OF TRANSMISSION
•• SyphilisSyphilis
•• GonorrhoeaGonorrhoea
•• Chlamydial infectionsChlamydial infections
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RapidRapid teststests -- syphilissyphilis

Total bloodTotal blood
No refrigeration neededNo refrigeration needed
Results in 30 minutesResults in 30 minutes
Sensitvity Sensitvity ––76 76 ––100%100%
Specificity Specificity ––83 83 ––100%100%
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Rapid tests Rapid tests ––N. gonorrhoeaeN. gonorrhoeae and and C. C. 
trachomatis trachomatis 

Neisseria gonorrhoeaeNeisseria gonorrhoeae ––cervical swabscervical swabs
Sensitivity Sensitivity ––46.4 46.4 ––73.6%73.6%
Specificity Specificity ––86.2 86.2 ––93.6%93.6%

Comparison with PCR or specific media

Chlamydia trachomatis Chlamydia trachomatis ––Chl rapid testChl rapid test
vaginal swabvaginal swab

Sensitivity Sensitivity ––83.5%83.5%
Specificity Specificity ––98.9%98.9%ESCMID Online Lectu

re Library 
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HaveHave STI STI changedchanged??

PrevalencePrevalence
Clinical signs and symptoms/re Clinical signs and symptoms/re 
emergence/new clinical entitiesemergence/new clinical entities
ComplicationsComplications
Laboratory diagnosisLaboratory diagnosis
Antibiotic resistanceAntibiotic resistanceESCMID Online Lectu
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Antibiotic resistanceAntibiotic resistance

No antibiotic resistance in most STI bacteriaNo antibiotic resistance in most STI bacteria

Important problemImportant problem

Neisseria gonorrhoeaeNeisseria gonorrhoeae
Azithromycin –1% (England)      31.2% (Austria)  
Ceftriaxone –1% (Itália)       4.8% (Suécia)
Ciprofloxacin –98% (China)       4.1% (United States)
Penicilin –76% (Russia) 6.5% (United States)

Increasing resistanceIncreasing resistance

Herpes simplex virus ––4%        7.8%4%        7.8%
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InteractionInteraction betweenbetween HIV HIV andand otherother
STISTI

Impaired
immunity

HIV

High Risk 
Sexual 

Behaviour

STI

Altered frequency, 
natural history and 
susceptibility

Increased transmission
and progression to
clinical diseaseESCMID Online Lectu

re Library 
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HIV/STI co HIV/STI co -- infectioninfection

Increased HIV transmissionIncreased HIV transmission
Clinical signs and symptomsClinical signs and symptoms
Disease Progression Disease Progression 
TherapyTherapy
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IncreasedIncreased HIV HIV transmissiontransmission

Ulcerative STIUlcerative STI

SyphilisSyphilis
ChancroidChancroid
Lymphogranuloma venereumLymphogranuloma venereum
HerpesHerpes

Non ulcerative STINon ulcerative STI

Chlamydia trachomatis; Neisseria gonorrhoeaeChlamydia trachomatis; Neisseria gonorrhoeae

Bacterial vaginosis; trichomonosisBacterial vaginosis; trichomonosisESCMID Online Lectu
re Library 
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Genital Ulcer Disease  (GUD) and HIV Genital Ulcer Disease  (GUD) and HIV 
TransmissionTransmission

STISTI

GUDGUD

SyphilisSyphilis

HerpesHerpes

RiskRisk

2.4 –18.2

1.8 –9.9

1.9 –8.5
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NON NON -- ULCERATIVE STD AND HIV ULCERATIVE STD AND HIV 
TRANSMISSIONTRANSMISSION

STISTI

ChlamydiaChlamydia

GonorrhoeaGonorrhoea

TrichomoniasisTrichomoniasis

RiskRisk

3.2–5.7

3.8 –8.9

2.7
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SyndromicSyndromic Treatment of Genital Ulcers Treatment of Genital Ulcers 
and Rates of and Rates of LesionalLesional HIV Shedding by HIV Shedding by 
Ulcer Ulcer AetiologyAetiology

Nº Shedding/Total Nº in Group (%)Nº Shedding/Total Nº in Group (%)

InitialInitial Day 7Day 7 Day 14Day 14

ChancroidChancroid 33/41 (81%)   17/41 (42%)   7/41 (17%)

HerpesHerpes 11/14 (79%)   10/14 (67%)         -

Mixed Herpes/OthersMixed Herpes/Others 8/9   (89%)      8/9  (89%) -
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n Mean CD4+ Cont. Lesional Cont. Lesional
Count (Range) % Shedding % Shedding

at Day 7 at Day 14

Antibiotics aloneAntibiotics alone 1212 396 (238 396 (238 ––787)787) 83%83% 42%42%

ValacyclovirValacyclovir 1111 315 (129 315 (129 ––836)836) 55%55% 9%9%

Effect of Antibiotics/Effect of Antibiotics/ValacyclovirValacyclovir
Treatment on HIV Shedding in Genital Treatment on HIV Shedding in Genital 
HerpesHerpes
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ClinicalClinical signssigns andand symptomssymptoms

SyphilisSyphilis

NonNon ––HIV HIV patientpatient HIV HIV patientpatient
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Clinical signs and symptomsClinical signs and symptoms

IncreasedIncreased HPV HPV 
prevalenceprevalence

Low grade
High grade

Genital Genital wartswarts inin HIV positive HIV positive patientspatients
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ClinicalClinical signssigns andand symptomssymptoms

NonNon ––HIV HIV patientpatient HIV patientHIV patient

Genital herpesGenital herpes
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ConclusionsConclusions

Epidemiology,Epidemiology, clinicalclinical syndromes,syndromes, laboratorylaboratory diagnosis,diagnosis,
complicationscomplications andand treatmenttreatment ofof STISTI havehave changedchanged
duringduring thethe lastlast yearsyears
HIVHIV playsplays aa mainmain rolerole inin STISTI changeschanges
STISTI increaseincrease HIVHIV transmissiontransmission

Therefore,Therefore, STISTI controlcontrol isis aa prioritypriority interventionintervention forfor thethe

preventionprevention ofof HIVHIV andand HIVHIV preventionprevention willwill allowallow aa betterbetter

controlcontrol ofof STISTI
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