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STD/HIV INTER-RELATIONSHIPS

Learning Objectives:

Upon completion of this content the learner will be able to:

1. Describe the three main areas of inter-relationships between STDs and HIV

2. List the determinants of infectivity for individuals and how they are altered in the presence of an STD

3. Explain how the presence of an STD increases both susceptibility to and communicability of HIV

4. Recognize how clinical providers should use this new information to change STD and HIV prevention practice patterns with clients

This curricular outline was developed by the Health Behavior Training Centers’ Curriculum Committee of the National Network of STD/HIV Prevention Training Centers.  This project was funded through a grant by the US Centers for Disease Control and Prevention.

STD/HIV INTER-RELATIONSHIPS
New information has emerged about the increasingly complex inter-relationships between sexually transmitted diseases (STDs) and sexually transmitted HIV. 

Behavioral – both STDs and HIV can be sexually transmitted by rectal, vaginal, and oral intercourse.   The risk of transmission is greatest per coital episode of rectal intercourse and least for oral intercourse.  

Epidemiological – populations with high rates of STDs demonstrate disproportionately high rates of sexually transmitted HIV, particularly among women. 

Immunological – the presence of STDs cause changes in mucosal immunity, which facilitates HIV acquisition and transmission. 

This new information should be used by clinicians to alter STD/HIV clinical practices and prevention strategies with clients.  Clinicians need to provide clients with information to answer two essential questions:

What factors determine whether an STD or HIV will be transmitted through a sexual exposure?

How does the presence of an STD affect those factors for both HIV seropositive and HIV seronegative persons? 


I.  INFECTIVITY

A. Definition:  Infectivity is a term the refers to the probability of transmission (STD or 

      HIV) from an infected person to an uninfected person after an exposure;

B. Determinants:  Infectivity depends on three main factors, which can also be called the individual determinants of infectivity:

1.   Viral (organism) dose – V 

2.   Blood/mucous membrane Exposure – E 

3. Host factors/Resistance – R 

II.  INFECTIVITY FORMULA – individual determinants 

A. The formula for determining infectivity is:

Viral Dose (V)  X  Exposure (E)

                Resistance (R) 

B. Organism dose (V) refers the amount of organism present during a given exposure.  For the purposes of understanding STD/HIV inter-relationships, organism dose will refer to how much HIV is present and so will be called viral dose throughout this module.  Viral dose in relation to HIV depends on:

1. Sexual practices – sexual practice affects which body fluid is present.  The following body fluids are known to contain high amounts of HIV and have been documented to have resulted in the sexual transmission of HIV:

a) Blood

b) Semen

c) Cervico-vaginal fluids

The viral dose is clinically measured in the circulating blood when clinicians perform an HIV Viral Load test.  The amount of HIV in a person’s blood roughly corresponds to the amount of HIV in the person’s semen or cervico-vaginal fluids (with notable exceptions), therefore HIV Viral Load in the blood is an indicator of the amount of virus in the semen or cervico-vaginal fluids at any given time.  The amount of HIV present in these fluids varies with the clinical course of the infection and whether or not there is adherence and appropriate response to anti-retroviral therapy.

2. Clinical course of disease of the infected partner – from a clinical perspective, there are three main stages of HIV disease:  1)acute, primary stage, 2) asymptomatic, carrier stage, and 3) early disease/AIDS stage.  Without anti-retroviral treatment, HIV viral load is elevated in the acute, primary stage and the early disease/AIDS stage and is lower during the asymptomatic, carrier stage. 

3.  Anti-retroviral treatment – anti-viral treatment can significantly lower the viral load in all three stages.  Therefore, whether or not a sexual partner is adhering to an effective anti-retroviral treatment regimen can significantly affect Viral Dose. 

C. Exposure (E) to STD/HIV depends on:

1.  Type of sexual exposure – the type of sexual exposure affects the duration of the exposure, which influences infectivity.  STDs and HIV are known to be “sexist,” in that women are more efficiently infected than men.  However, this is a heterosexual perspective, in that gay men who are the receptive partners during rectal intercourse are also more efficiently infected than those who are the insertive partners.  The duration of exposure refers to how long the organism can remain viable on mucous membrane surfaces and thus capable of establishing infection after the sexual experience has ended.  Organisms (STD/HIV) within semen ejaculated in the vagina or rectum can remain viable for up to 72 hours.  In contrast, significant amounts of cervico-vaginal or rectal fluids are not introduced into the insertive male partner’s urethra during rectal or vaginal sex. Thus the insertive male partner’s urethra is only exposed during the act of intercourse itself – an average of 20 minutes per coital episode.  In the case of the uncircumcised male however, fluids are retained under the foreskin and can remain viable for several hours.  The longer the duration of exposure for a given sexual experience, the greater the infectivity.  

2.  Number of sexual exposures – even though vaginal receptive female partners are infected more efficiently per coital episode compared to insertive male partners, the male/female ratio for reported cases of gonorrhea is roughly 1: 1.  Insertive male partners can increase their risk of acquiring STD/HIV by having a greater number of sexual exposures. 

3. Chance that one’s sexual partner is infected – the type of sexual exposure and the number of exposures will not result in transmission unless the sexual partner is actually infected.  This explains why risk behavior alone does not confer true risk.

The prevalence of STD/HIV in a given population as well as the partner’s individual risk behavior(s) influences the chance that a selected sexual partner within a given population will actually be infected.  STD core populations are known to have higher prevalence. 

D.  Resistance

l. Resistance is often thought of as systemic resistance, dependent on the humoral immune response.  The humoral immune response is very important in determining the risk of progression of HIV to AIDS, but not as relevant to the risk of  sexual transmission of HIV.  The cellular immune response is increasingly recognized as being most critical and is sometimes referred to as  “mucosal immunity.” 
2. The mechanism of the establishment of HIV infection is clear.  Specific proteins on the envelope of the HIV virus are known as “attachment proteins” – GP 120 and GP 160.  These proteins have to bind to specific receptors known as CD4 receptors located on the cell membrane of human host cells in order for infection to occur.  This binding reaction allows the HIV virus to enter the cell membrane and enter the nucleus of the cell where it proliferates.  Any human cell with a CD4 receptor is a potential target cell for HIV infection. 

3. The presence of an STD:

a) Results in infection and desquamation of squamous or columnar epithelial cells, partially or completely exposing the submucosal layer of the mucous membrane forming clinically apparent or microscopic ulcerations;

b) Results in an inflammatory cellular immune response which increases the recruitment of HIV target cells to the mucous membrane surfaces; HIV target cells include T4 lymphocytes and monocyte/macrophage cells that are present in the submucosa, as well as on the surface of the mucous membranes;

c) Most strains of HIV in the United States are Type B, which has tropism for monocyte/macrophage cells.  Infection occurs on the surface of mucous membranes and then is “carried” into the blood stream by the infected monocyte/macrophage cells. 

III.  STD/HIV INTER -RELATIONSHIPS

A. For persons who are HIV seronegative, having an STD:

1. Increases the recruitment of HIV target cells to the surface of the mucous membranes, which significantly increases susceptibility to HIV transmission.

2. Decreases Resistance (R) by impairing mucosal immunity:

    Viral Dose (V)  X  Exposure (E) 

Resistance (R)    

B. For persons who are HIV seropositive, having an STD:

1. Increases the recruitment of HIV-infected target cells to the surface of the mucous membranes, thus significantly increasing the HIV viral load of the genital secretions.

2. Increases HIV communicability by increasing Viral Dose (V): 


     Viral Dose (V)  X  Exposure (E)

       Resistance (R)   

IV.  IMPLICATIONS FOR CLINICAL PROVIDERS 

A. Offer STD screening routinely to clients 15 – 35 years of age.

B. Provide HIV behavioral counseling and offer HIV testing to all clients with an STD.

C. Offer STD screening routinely to all clients who are living with HIV/AIDS. 

D. Screen and treat asymptomatic clients for STDs to prevent HIV transmission.

E. Screen and treat asymptomatic HIV-seropositive clients for STDs to prevent HIV transmission.
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