
    
        [image: cover image]
    

  HIV transmission rates from persons living with HIV who are aware and unaware of their infection

Hall, H. Irene; Holtgrave, David R.; Maulsby, Catherine

AIDS .
			26(7):893–896, 24 April 2012.


				doi: 10.1097/QAD.0b013e328351f73f

Author Information

aDivision of HIV/AIDS Prevention, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention, Atlanta, Georgia

bDepartment of Health, Behavior and Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland, USA.

Correspondence to H.I. Hall, PhD, MS E-47, Centers for Disease Control and Prevention, 1600 Clifton Road NE, Atlanta, GA 30333, USA. Tel: +1 404 639 2050; fax: +1 404 639 2980; e-mail: ixh1@cdc.gov

Received 9 November, 2011

Revised 9 January, 2012

Accepted 30 January, 2012

Abstract

Transmission rate modeling estimated secondary infections from those aware and unaware of their HIV infection. An estimated 49% of transmissions were from the 20% of persons living with HIV unaware of their infection. About eight transmissions would be averted per 100 persons newly aware of their infection; with more infections averted the higher the percentage of persons with viral suppression who can be linked to care. Improving all stages of HIV care would substantially reduce transmission rates.

HIV testing is an essential component of a comprehensive strategy to address HIV in the United States. Persons living with HIV who are diagnosed can be linked to care and receive treatment to reduce morbidity [1,2]. In addition, reduced viral loads in persons living with HIV who are on effective treatment greatly reduces the probability of transmission of the virus to others [3], and those diagnosed can benefit from counseling for risk behaviors [4]. The combination of these factors has contributed to the remarkable reduction in transmission rates [5]. However, about 20% of the 1.2 million Americans living with HIV have not been diagnosed and, therefore, represent missed opportunities for interventions [6].

In 2006, Marks et al.[7] quantified the benefits of diagnosing HIV by estimating that sexual transmission from those unaware of their infection was 3.5 times the rate of those aware. Using the same transmission rate model [7,8], we updated the estimated percentage of HIV transmission from persons aware and unaware of their HIV infection using new information, provided additional scenarios in which the percentage with viral suppression (plasma viral load levels) reflects different estimates from the literature, and determined transmission rates by awareness status that might be achieved with the goals of the National HIV/AIDS Strategy [9].

We reviewed the literature to obtain updated parameters for the model given below, using the original parameters [7] in which no updated information was available:
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Updated information included the percentage of persons living with HIV who were aware and unaware of their HIV infection in 2008 (Na, 79.9%; Nu, 20.1% [6]) and percentage of persons living with HIV with viral suppression (≤400 copies/ml, 39% [10], Rvl = 1-0.39). Little new information was available on reduction in unprotected sex with at-risk partners among persons aware of their HIV infection (b) [11,12], confirming that the original value was still the best estimate. Similarly, original values of proportion engaging in unprotected sex (U) and number at risk (aware, SPa; unaware, SPu) were retained. We applied different assumptions for three scenarios: first, lower viral suppression than the base scenario [13]; second, the same proportion with viral suppression as the base scenario, multiplied by the proportion of persons linked to care (69%) from a meta-analysis [14]; and, third, the same proportion with viral suppression multiplied by a higher proportion of persons linked to care (82%) based on HIV surveillance data [10] that more closely reflects the goals of the National HIV/AIDS Strategy (85%) [8].

Using the results from the transmission model, we determined transmission rates {number of new infections per 100 persons living with HIV [(incidence/prevalence)×100] [5]} among persons aware and unaware of their HIV infection. For these calculations, we used updated estimates of HIV prevalence in 2008 (1 178 350 [6]) and incidence (average annual number of new infections 2006–2009: 50 125 [15]).

An estimated 51% of transmissions were from persons aware and 49% from persons unaware of their infections, assuming a similar number of at-risk partners between the groups (Table 1). The percentage of transmissions attributed to persons unaware of their HIV infection was higher assuming higher partner ratios of 1.5 or two partners among this group (59.0% and 65.7%, respectively). However, the percentage of transmissions attributed to those unaware varied widely depending on the assumption about the percentage of persons aware of their infections with viral suppression or linked to care: from 44% assuming a low percentage of persons with viral suppression to 59% assuming high viral suppression and linkage to care.

[image: Table 1]Table 1 Estimated percentages and rates of HIV transmission attributed to persons aware and unaware of their HIV infection, United States, 2008.



Depending on the prevalence of viral suppression, linkage to care, and number of at-risk sex partners of persons unaware of their infection, the transmission rate among persons unaware was three to seven times the rate among those aware of their infections (Table 1). About eight transmissions were averted per 100 persons aware of their infection; with more infections averted the higher the percentage of persons with viral suppression who can be linked to care.

With about half of HIV transmissions attributed to the 20% of persons living with HIV unaware of their infection, decreasing the number of persons unaware of their infections must remain a primary goal of HIV prevention efforts. Centers for Disease Control and Prevention (CDC) recommends routine HIV screening in healthcare settings for persons aged 13–64 years and at least annual testing for those at increased risk for HIV infection [16], and supports state and local health departments to expand testing in their jurisdictions. However, it is equally important that persons diagnosed with HIV are linked to and retained in care, receive risk counseling, and, if appropriate, antiretroviral therapy [13,17]. Although current estimates of the percentage of persons diagnosed with HIV who are linked to care are relatively high (69–82%) [10,14,18], the percentage of persons retained in care is much lower (45–59% [14,18]) and estimates of the percentage with viral suppression range from 24% to 39% for those aware of their infection [10,13,19].

Increasing the percentage with viral suppression substantially reduced the percentage of transmissions from persons aware of their infection. This impact could be even further strengthened with implementation of revised recommendations for antiretroviral treatment for patients with CD4 cell count less than 500 cells/μl, or even higher [17].

Our analyses are subject to several limitations. First, the percentage of persons with viral suppression may vary based on the definition used [10,13,19,20]. Second, little new information was available for some of the parameters in the model, such as the magnitude of reduction in risk behavior or number of partners. Finally, other factors may contribute to HIV transmission not considered in the model.

In summary, persons unaware of their infection contribute disproportionately to the overall transmission of HIV, and this proportion is likely to increase as more efforts focus on retaining persons with HIV in care and provide therapy earlier in the course of the disease. Additional efforts are needed to reduce the number of people unaware of their infection and reach the goals of the National HIV/AIDS Strategy, reduce transmission rates, and improve linkage and retention in care and viral suppression [8].
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Changes in viral suppression among aware

Base
scenario Scenario A Scenario B Scenario C

Proportion of persons aware of their HIV 0.61 0.61 0.61 0.76 0.50 0.40
infection who may transmit HIV

Number of at-risk unprotected sex partners 1 15 2 1 1 1
of persons unaware of their HIV infection

Transmission from persons aware of their 51.0% 41.0% 34.3% 56.5% 45.9% 40.7%
HIV infection

Transmission from persons not aware of 49.0% 59.0% 65.7% 43.5% 54.1% 59.3%
their HIV infection

Incidence among persons aware of their 25586 20555 17177 28323 23006 20397
HIV infection

Incidence among persons unaware of 24539 29570 32948 21802 27119 29728
their HIV infection

Prevalence among persons aware of their 941502 941502 941502 941502 941502 941502
HIV infection

Prevalence among persons unaware of 236848 236848 236848 236848 236848 236848
their HIV infection

Transmission rate® among persons aware 2.7 232 1.8 3.0 2.4 2.2
of their HIV infection, per 100 persons

Transmission rate® among persons unaware 10.4 125 13.9 92 1.4 12.6
of their HIV infection, per 100 persons

Transmission averted” per awareness 0.08 0.10 0.12 0.06 0.09 0.10
achieved

Transmission rate among persons aware 0.17 0.19 0.15 0.14

of their HIV infection who engage in
risk behavior that could result in
transmission

*Transmission rate: (incidence/prevalence)x100.

bTransmission averted: (transmission rate among those aware — transmission rate among those unaware of their infection)/100.





