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ObjectivesObjectives

� To describe two common reproductive tract 
infections in adolescents

� To review optimal strategies for diagnosis 
and prevention of these RTIs

� Appraise the potential clinical implications 
of reproductive tract infection research

Sexual Behavior of HIVSexual Behavior of HIV--
infected Youthsinfected Youths

The Adolescent Trials Network DataThe Adolescent Trials Network Data

Behaviors of HIVBehaviors of HIV--Infected Infected 

� ACASI Survey

� Majority of youths surveyed were African-
American and Latino (>75%)

� Perinatally-infected: Average age was 16 
Behaviorally-infected: 20 years

Behavior of HIVBehavior of HIV--InfectedInfected
� Similar for both groups:

– Age at first sex: 15 years

– Number of partners in past 90 days: 1 for females, 1 
for males

� Behaviorally-infected youth:

– Recent partner’s age was older:  25 vs 10 years

– For males, gay and bi-sexual identities were more 
frequently reported:  57.7% vs 1.3% and 15.5% vs. 
3.5%

– Substance use and frequency was much higher

Sexually Transmitted Infections

� Screening of STIs
– GAPS

� Non invasive methods of screening
– You may miss common infections
– Cervico-vaginal and anal screening
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Focus on PreventionFocus on Prevention
� The link between BV and an increased risk for acquisition 

of the HIV1,2

� The risk of acquiring HIV is 2–4 times higher if the woman 
has BV1,2,3

� One-third of all new HIV infections might be prevented if 
all cases of BV could be cured4,5

� Measures that stabilize vaginal microbial communities and 
prophylaxis against BV may emerge if we develop an 
accurate understandingof the species composition and 
ecology of vaginal ecosystems in normal healthy young 
women. 

(1) Sewankambo et al., 1997; (2) Taha et al., 1999; (3) Martin et al., 1999; (4) Myer et al.(2005); (5) 
Bradshaw et al., 2006.

Vagina and its DevelopmentVagina and its Development

Vaginal colonization 
during pubertal stages

Vaginal colonization 
may be influenced by 
decline in immune 
system (Fuerr 1997)

Vaginal CompositionVaginal Composition

Vaginal Microbiota

Prevalence of H2O2 producing lactobacilli is 
85% in females 14-18 years

Same as adults 

Postpubertal Vaginal MicrobiotaPostpubertal Vaginal Microbiota
� Aerotolerant anaerobic lactobacilli 
� Other bacteria 

– Staphylococcus
– Ureaplasma
– Corynebacterium
– Streptococcus
– Peptostreptococcus
– Gardnerella
– Bacteroides
– Mycoplasma
– Enterococcus
– Escherichia, Veillonella, and Bifidobacterium
– Candida. 

LactobacilliLactobacilli

� Role: maintaining the normal vaginal 
ecosystem

� Preventing overgrowth of pathogens and 
other opportunistic organisms by producing 
lactic acid, hydrogen peroxide (H2O2), 
bacteriocins and other antimicrobial 
substances 

Protective EffectProtective Effect
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Women Lack LactobacilliWomen Lack Lactobacilli

� 5-15% of women whose vaginal microbial 
communities lack appreciable numbers of 
lactobacilli

� They maintain ‘normal’ vaginal ecosystems 

Zhou X, et al. The ISME Journal. 2007;1:121-133.

Vaginal Microbiota, Ethinicity and Vaginal Microbiota, Ethinicity and 
AgeAge

� Is ethnicity important?
� Hypothesis: Are there differences in the 

composition and structure of bacterial 
communities in the vaginas of Caucasian 
and African American women? 

� Determine the identity and rank abundance 
of bacterial populations in vaginal bacterial 
communities of 144 healthy women

Species composition of vaginal Species composition of vaginal 
communities in AA and Caucasianscommunities in AA and Caucasians

Supergroupb (% clones) 

I II III IV V VI VII VIII 
Phylotypea G1 S4 S7 G2 G5 G3 G10 G12 G4 G6 G7 G9 G11 

Lactobacillus iners 86.1 93.3 96.8 0.6 0.0 7.0 2.4 0.0 52.1 1.0 0.0 3.6 0.0 
Lactobacillus  crispatus 0.6 1.1 3.2 93.3 86.8 0.2 0.0 0.0 23.8 19.0 50.5 0.0 0.0 
Lactobacillus jensenii 0.5 0.0 0.0 1.5 10.0 0.0 0.0 0.0 6.3 0.3 49.5 0.0 0.0 
Lactobacillus gasseri 0.5 0.0 0.0 0.0 2.4 6.4 0.0 0.0 4.5 77.4 0.0 0.0 0.0 
Anaerobranca sp. 0.1 0.0 0.0 0.0 0.0 0.1 9.8 0.0 0.0 0.0 0.0 0.0 0.0 
Atopobium vaginae 1.5 0.0 0.0 0.0 0.0 16.9 4.9 27.8 0.0 0.3 0.0 0.0 3.4 
Clostridium sp. 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Dialister sp. 0.0 0.0 0.0 0.0 0.0 2.3 4.9 3.3 0.0 0.0 0.0 0.0 0.0 
Gemella palasticanis 0.3 0.0 0.0 0.0 0.0 1.1 0.0 7.8 0.0 0.0 0.0 4.8 0.0 
Megasphaera sp.  1.1 2.2 0.0 0.0 0.0 5.5 9.8 12.2 0.0 0.0 0.0 0.0 10.3
Micromonas sp. 0.4 0.0 0.0 0.0 0.0 7.0 0.0 6.7 0.0 0.0 0.0 0.0 4.5 
Mobiluncus mulieris c 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 
Peptoniphilus sp. 0.3 0.0 0.0 0.0 0.0 1.5 9.8 1.1 0.0 0.0 0.0 0.0 3.4 
Peptostreptococcus sp. c 0.0 0.0 0.0 0.0 0.0 5.0 29.3 0.0 0.0 0.0 0.0 0.0 0.0 
Streptococcus sp. 0.8 0.0 0.0 1.8 0.0 0.0 0.0 0.0 11.8 0.3 0.0 91.6 0.0 
Uncultured bacterium c, d 3.1 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 72.4
Novele 2.3 0.0 0.0 0.1 0.6 32.5 24.3 36.7 1.0 0.8 0.0 0.0 3.7 

Total number of women (per group) 50 1 1 24 9 20 2 2 10 8 4 2 2 

Number of Caucasian women 24 1 1 16 7 5     10 5 4 1 0 

Number of Black women 26 �� �� 8 2 15 2 2 1 3 0 1 2 

Number of women 

(per Supergroup) 
52 33 24 11 8 4 2 2 

 

Vaginal community supergroups found in Vaginal community supergroups found in 
Caucasian and AA women Caucasian and AA women 

Zhou X, et al. The ISME Journal. 2007;1:121-133.
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� The incidence of communities with a high proportion of strictly 
anaerobic bacteria was considerably higher in African American 
women (32%) than in Caucasian women (8%)

� Supergroup III, communities dominated by Atopobiumsp. and 
other strict anaerobes, was four times more common in African 
American women than in Caucasian women. 

� The species composition of vaginal communities differs leading 
to differences in resilience to disturbances, and hence their level 
of susceptibility to sexually transmitted diseases, including C. 
trachomatisinfections. 

Zhou X, et al. The ISME Journal. 2007;1:121-133.

Human Vaginal SampleHuman Vaginal Sample

Figure 3. Human vaginal sample collected with the E-Swab system. 10 µl of the Amies 
sample suspension was stained with SYBRgreen and show the high microbial cell 
density the sampling device provides.
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When does it become disease?When does it become disease?

� External factors can cause a depopulation of 
acidophilus bacteria - douching

� Medications

� Other factors 
– Hormonal changes that affect the pH of the vagina. 

Menopause, fertility medications, birth control
– Menstrual cycles
– Diet
– Sexual activity

Valler et al. JID 2001 184:1431-1436.

BVBV
� Gardnerella vaginalisand a mixture of other 

bacteria that may include Prevotella, 
Porphyromonas, Mobiluncus, and Mycoplasma
species 

� BV is common among adolescents (36%)

� Diagnosis: Amsel’s criteria
– Thin grayish discharge

– Vaginal Ph over 4.5

– + whiff test (fishy odor) with KOH

– >20% clue cells on saline Wet Mount

Vaginal Biopsy with BVVaginal Biopsy with BV
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Trichomoniasis affects an estimated 170 million Trichomoniasis affects an estimated 170 million 
people a yearpeople a year

Trichomonas vaginalisTrichomonas vaginalis
Clinical PearlsClinical Pearls

� Testing on patients with 
– a history of sexual activity and vaginal complaints
– abnormal  GYN findings

� Screening asymptomatic women who are at risk 
for STIs (i.e., adolescents, those with either a new 
or more than one partner, substance abusers, and 
those with other STIs
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Trichomonas vaginalisTrichomonas vaginalis
Clinical PearlsClinical Pearls

� Tv is not oncogenic but it alters the local flora 
and host immune responses; i.e. HPV is able to 
establish persistent infection and appears to 
double the risk for acquiring HIV

� Wet mount or culture: collect specimens from the 
posterior fornix of the vagina, use warmed or 
room-temperature saline on the swab, and read 
the wet mount promptly (Tv lose their motility in 
10 to 20 minutes)

Other screeningsOther screenings

� Non-invasive tests for teens

� The future

Summary
� STIs in adolescents is a “hidden” epidemic

� Screening of STIs can be performed with non-
invasive methods

� Composition of the vaginal microbiota 

– Vagina has different communities, differ by ethnicity

� Preservation of vaginal microbiota is very important 
to prevent disease

� Trichomonas vaginalis are invasive organisms. 
Sreening and management is critical


