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The history of HIV/AIDS is quite remarkable. AIDS was first recognized in mid-1981, when 

unusual clusters of Pneumocystis jirovecii pneumonia and Kaposi's sarcoma were reported 

in young, previously healthy homosexual men in New York City, Los Angeles, and San 

Francisco (1,2). In 1983, a retrovirus was isolated from persons with AIDS and associated 

conditions such as chronic lymphadenopathy (3,4) and by early 1985, serologic tests to 

detect evidence of infection with HIV had been developed and licensed. However, the first 

human infections with HIV likely occurred around 1933 in Africa as a result of cross-

species transmission (5,6) and the introduction of HIV subtype into the Americas first 

occurred from Africa into Haiti around 1969 and from there to New York City around 1972 

(7). In other words, by 1981 when the first case of AIDS were identified in 1981, HIV had 

been circulating in the US for a decade. Since then, more than 70 million people have been 

infected with HIV and about 35 million have died as a result. The World Health 

Organization (WHO) estimates that at the end of 2015, 36.7 million [34.0–39.8 million] 

people were living with HIV and an estimated 0.8% of adults aged 15 – 49 years are infected 

with HIV (8). Women represent a little over half of all adults living with HIV worldwide. 

The burden of the epidemic varies considerably between regions of the world and within 

countries. Sub-Saharan Africa accounts for approximately 70% of people living with HIV 

globally and remains the most severely affected region with an adult HIV prevalence of 

4.4% (See Figure 1). In the rest of the world, the HIV prevalence is under 1% except for a 

few countries in the Caribbean like Haiti and the Bahamas. Even in Sub-Saharan Africa, the 

burden or the epidemic varies significantly. For example, the adult HIV prevalence in 

Swaziland, Botswana and Lesotho exceeds 20% while in Somalia and Senegal is around 

0.5%. South Africa, with an estimated HIV prevalence of 19.2% is the country with the 

largest population of people living with HIV with an estimated 7 million persons living with 

HIV in 2015. However, even in South Africa, the HIV prevalence varies significantly 

between regions with Kwazulu Natal having an HIV prevalence of close to 40% while the 

Northern and Eastern Cape have an HIV prevalence of 18% (9).
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Trends in new infections and mortality over time reflect the impact of prevention and care 

services. Primarily because of scale up in antiretroviral treatment, mortality from HIV/AIDS 

has decreased by 45% since its peak in 2005 but still, with 1.1 million people dying of AIDS 

in 2015 (see Figure 2). However, HIV/AIDS remains the leading cause of death worldwide 

and the number one cause of death in Sub-Saharan Africa. The reduction in deaths since 

2010 has been greater among women than men (33% vs. 15% decrease), reflecting higher 

treatment coverage for women. There were approximately 2.1 million new infections in 

2015, which is a 35% decline in the number of new infections over the past decade however, 

the number of new infections is now rising in some regions. Because of a steeper decline in 

mortality than in new infections, the number of people living with HIV continues to raise 

globally. Besides HIV prevalence, what determines the burden of HIV in a country is the 

size of its population. India, with an HIV prevalence of only 0.3% but a population of 1.31 

billion, has 2.1 million people living with HIV, which is the third largest number of any 

country behind South Africa and Nigeria.

There are 1.8 million children living with HIV globally with the number of new infections 

among children declining significantly since 2001 largely due to prevention of mother to 

child transmission. However, new HIV infections are increasing among youth with young 

people ages 15 – 24 accounting for approximately one third of new infections and, in Sub-

Saharan Africa, young women in that same age group account for 25% of new infections.

The unprecedented funding for antiretroviral therapy possible through a variety of initiatives 

including the Global Fund to Fight AIDS, Tuberculosis and Malaria, the U.S. President's 

Emergency Program for AIDS Relief (PEPFAR), the William J .Clinton Presidential 

Foundation and the World Bank's Multi- County HIV/AIDS Program has resulted in rapid 

scale –up of antiretroviral therapy. As a result the number of people on antiretroviral therapy 

globally increased from fewer than 400,000 at the end of 2003 (10) to 7.5 million by the end 

of 2010 and 17 million by the end of 2015 when global coverage of antiretroviral therapy 

reached 46% of those in need (11). In South Africa, alone 3.4 million people are on 

antiretroviral therapy, more than any country in the world. In fact, in Durban alone there are 

more people on antiretroviral therapy than in the entire United States. The antiretroviral 

treatment scale up has resulted in incidence and mortality declining but the gender gap in 

treatment coverage continues with 52% of women with HIV on antiretroviral therapy vs. 

41% of men and results in men accounting for 58% of adult AIDS deaths globally (11).

The major mode of HIV transmission globally is heterosexual contact. Transmission through 

injection drug use is now a major driver of new infections in Russia and countries of the 

former Soviet Union. Transmission through transfusion of blood and blood products has 

been virtually eliminated in countries that have systematically instituted HIV antibody 

screening of donated blood and plasma and heat treatment of clotting factors.

Sub-Saharan Africa, home to 12% of the global population, accounts for 71% of the global 

burden of HIV infections (12). In fact, nine countries in Sub-Saharan Africa (Botswana, 

Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Zambia and Zimbabwe) 

account for 1.6% of all adults but 36% of adults living with HIV in the world (13). Of the 

estimated 6,000 new infections that occur globally each day, two out of three occur in Sub-
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Saharan Africa and 74% of global AIDS deaths occur there (12). The major mode of HIV 

transmission in Sub-Saharan Africa is heterosexual sex and, as a result, women account for 

58% of the total number of persons living with HIV there. Despite significant gains in HIV 

made in Sub-Saharan Africa, adolescent girls account for 80% of new infections among 

adolescents with 7,000 girls and young women aged 15 – 24 infected each week and having 

up to eight-fold higher rates of HIV infection compared to their male peers (13). Because of 

decreases in mother-to-child transmission and improved childhood survival there is a “youth 

bulge” about to occur in Sub-Saharan Africa. In 2010, 70% of the region was under the age 

of 30 and, by 2020, it is expected that the youth population will have doubled since the start 

of the HIV epidemic. At the current infection rate for young women the gains made in 

incidence and mortality will be rapidly reversed (14). For this reason, PEPFAR launched in 

2014 a new initiative called DREAMS (Determined, Resilient, Empowered, AIDS-Free, 

Mentored, and Safe) to significantly reduce new infections in adolescent girls and young 

women. Besides treatment, prevention interventions also need to be scaled up. Of these, 

voluntary medical male circumcision (VMMC) and Pre-Exposure Prophylaxis (PrEP) are 

some of the most promising as they both have shown to significantly reduce heterosexually 

acquired HIV (15, 16).

Easter Europe and central Asia are the only regions of the world where HIV infections have 

continued to rise rapidly with a 57% increase in new infections between 2010 and 2015 (17). 

The epidemic here is primarily concentrated among persons who inject drugs and poor 

access to harm reduction combined with low access to antiretroviral therapy have resulted in 

an increase rather than a decrease in AIDS-related deaths from 38,000 in 2010 to 47,000 in 

2015 (11, 18). In the United States the number of new infections decreased by 19% between 

2005 and 2014 (19) yet, close to 40,000 new infections occurred in 2015 and, as people with 

HIV live longer, and new infections continue, the number of people living with HIV in the 

US now stands at nearly 1.2 million and continues to rise. While new infections have 

decreased nationally in most groups, rates have increased among men-who-have-sex with 

men (MSM) and in particular black young MSM. CDC reports a 35% increase in new 

infections among gay and bisexual men ages 25-34 and a 20% increase among Hispanic/

Latino gay and bisexual men. In the United States, the HIV epidemic increasingly affects 

women, minorities, persons living in the Southeast and the poor. In fact, ten states accounted 

for two-thirds of HIV diagnoses in 2015 and half of those with HIV now live in the South 

(20).

HIV infection rates among the general population in Lain America have remained stable at 

less than 1% but the Caribbean remains an area with some of the highest HIV prevalence 

rates in the world (21). Increases in antiretroviral treatment coverage have resulted in a 

decline in mortality and a stable number of new infections between 2010 and 2015 in that 

region (11). In most countries in Lain America the epidemic is concentrated among key 

populations with MSM and transgender women having the highest prevalence rates (10.6% 

and 17.7% respectively) and most new infections occur among MSM (22).

It is impossible to talk about the epidemiology of HIV without talking about the 

epidemiology of tuberculosis (TB) as these two epidemics are inseparably linked. In Sub-
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Saharan Africa TB is the most common opportunistic infection and the leading cause of 

death in HIV-infected adults (23).

In recent years, the result of pivotal studies demonstrating that HIV-infected persons who are 

on antiretroviral therapy and suppressed do not transmit HIV and thus that “treatment is 

prevention” (24) have resulted in the United Nations AIDS Program (UNAIDS) “90-90-90” 

initiative (25). This initiative set ambitious targets to be reached by 2020: 90% of all persons 

living with HIV will know their status, of these 90% will receive antiretroviral therapy 

(ART), and 90% of those on therapy will have HIV viral suppression. If these goals are 

achieved, 73% of all people living with HIV will be virally surpassed and new HIV 

infections will further decrease and nearly stop. By the end of 2015, UNAIDS estimated that 

while 17 million people were receiving ART globally, only 57% of people living with HIV 

knew their HIV status, 46% were receiving ART, and 38% had achieved HIV viral 

suppression (26). Currently only Sweden has achieved the 90-90-90 goals and Botswana is 

the only African country close to achieving these goals (27, 28). Clearly much remains to be 

done to achieve the 90-90-90 goals.

From the perspective of the clinical pathologist a major challenge remains scaling up HIV 

testing necessary to achieve the “first 90”. It will be necessary to increase HIV testing 

significantly in order to diagnose the additional 12 million people with HIV infection needed 

to reach that goal. For that HIV testing will need to move out of healthcare facilities but 

must be conducted in non-clinical settings in the community as well as in the home. For the 

“third 90” to be met, viral load testing will need to be implemented in order to make viral 

load monitoring routine part of care globally. This will not be easy and will require 

laboratory system strengthening as well as tackling multiple programmatic and funding 

challenges (29).
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Figure 1. 
Source: http://www.who.int/gho/hiv/hiv_013.jpg?ua=1. (Accessed on May 7, 2017)
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Figure 2. 
Antiretroviral treatment coverage and AIDS-related deaths, 200 – 2015 (11)
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Figure 3. 
Global HIV treatment cascade, 2015. Adapted from: UNAIDS: 90-90-90 On the right track 

towards the global target (26)
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