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An Introduction to HIV 

Human Immunodeficiency Virus (HIV) 

Acquired immune deficiency syndrome (AIDS) is the result of advanced infection with human 
immunodeficiency virus (HIV‐1). There is a second human immunodeficiency virus, HIV‐2, which 
is endemic in western Africa: it causes a spectrum of disease similar to that produced by HIV‐1. 
Epidemiology 
About 36.7 million people worldwide were estimated to be living with HIV infection in 2016, of 
which 25.6 million were living in Africa. About 1.8 million new cases were diagnosed in 2016 and 
there were about 1 million HIV‐related deaths. About 30 000 new cases of HIV infection a year are 
reported in the 31 EU/EEA countries, a rate of about 6 per 100 000: rates have remained relatively 
stable for the past 10 years, after a substantial increase in the previous 
10 years, particularly in eastern and central Europe. The highest incidence rates within the EU/EEA 
were reported from Latvia, Estonia and Malta (up‐to‐date country‐specific rates can be found on the 
ECDC website), although rates are higher in eastern non‐EU/EEA countries such as Russia, 
Ukraine, Belarus and Moldova. Rates were three times higher in men than women; and the most 
commonly reported route of transmission was sex between men (MSM, 40%), followed by 
heterosexual transmission (32%), intravenous drug use (IDU, 4%), and vertical transmission (1%), 
although the transmission route was not stated for 23% of reports. An average of 40% of cases 
originated from outside the country of diagnosis, although this varied considerably by country. 
 Late diagnosis remains common (about half of cases across EU/EEA have a CD4 cell count below 
350 cells mm−3) and over 3600 cases of AIDS (0.7 per 100 000) were reported in 2016, although 
AIDS incidence has fallen in recent years. HIV prevalence is much higher than the reported annual 
incidence and has increased in recent years, due to improvements in treatment, leading to prolonged 
survival after diagnosis (in England, 5164 new infections were reported in 2016, but overall 
incidence was estimated as 89 400). Many infected individuals will be undiagnosed: in the EU/EEA, 
it is estimated that 15% are unaware of their infection, but this will be considerably higher in some 
countries. 
The risk of acquiring HIV from a patient with HIV infection following a needle stick injury is 3 per 
1000 injuries and is less than 1 per 1000 following mucous membrane exposure. Risks are greater 
with hollow needles, needles that are visibly blood‐stained or which have been in an artery or vein, 
deep injuries and injuries from source patients who are terminally ill. Risk of infection can be 
reduced by 80% by post‐exposure prophylaxis (PEP) with antiretroviral drug combinations the 
EU/EEA were reported from Latvia, Estonia and Malta (up‐to‐date country‐specific rates can be 
found on the ECDC website), although rates are higher in eastern non‐EU/EEA countries such as 
Russia, Ukraine, Belarus and Moldova. Rates were three times higher in men than women; and the 
most commonly reported route of transmission was sex between men (MSM, 40%), followed by 
heterosexual transmission (32%), intravenous drug use (IDU, 4%), and vertical transmission (1%), 
although the transmission route was not stated for 23% of reports. An average of 40% of cases 
originated from outside the country of diagnosis, although this varied considerably by country. Late 
diagnosis remains common (about half of cases across EU/EEA have a CD4 cell count below 350 
cells mm−3) and over 3600 cases of AIDS (0.7 per 100 000) were reported in 2016, although AIDS 



incidence has fallen in recent years. HIV prevalence is much higher than the reported annual 
incidence and has increased in recent years, due to improvements in treatment, leading to prolonged 
survival after diagnosis (in England, 5164 new infections were reported in 2016, but overall 
incidence was estimated as 89 400). Many infected individuals will be undiagnosed: in the EU/EEA, 
it is estimated that 15% are unaware of their infection, but this will be considerably higher in some 
countries. 
Clinical features 
The clinical manifestations of HIV infection range from the initial acute retroviral syndrome, via 
latent infection to full‐blown AIDS. About one to six weeks after exposure to HIV, an acute 
retroviral syndrome may result, in which there is a period of viraemia during which the individual 
is very infectious and may experience fever and rash. 
Antibodies to HIV then develop and the infection may then remain dormant for many years, 
although the presence of certain ‘HIV indicator’ symptoms (e.g. unexplained fatigue, diarrhoea, 
weight loss, lymphadenopathy, anaemia, thrombocytopenia, fever, polyneuropathy) or illnesses (e.g. 
oropharyngeal candidiasis, herpes zoster, severe seborrheic eczema and hepatitis B, C and other STIs) 
may lead to testing for HIV infection (amongst other potential causes). 
HIV‐1 binds to CD4 receptors on lymphocytes or macrophages. The virus is internalized and 
integrated into the host cell genome leading to permanent infection. Virions may bud from the cell 
surface to infect another cell or infection may be spread when cells divide. Eventually the infected 
cells are killed by the virus. The CD4 count is normally 
600–1200 cells mm−3, but in untreated HIV infection it may fall to less than 200 cells mm−3 
leading to severe immunosuppression which is associated with opportunistic infections, neoplasia 
and AIDS. 
Laboratory confirmation 
Diagnosis has traditionally been made with an ELISA test that detects both anti‐HIV‐1 and anti‐
HIV‐2: ELISA sensitivity is high and negative tests are considered reliable (although may need to be 
repeated if exposure recent – NB, this ‘window period’ is longer in fourth‐generation ELISA tests). 
A positive test should be confirmed by a more specific test, such as a western blot antibody test. 
Combined antigen–antibody tests are now available and are used in many laboratories as first line 
tests. Rapid Antibody Tests are qualitative immunoassays that can be used as point‐of‐care tests on 
blood or oral fluid. 
Nucleic acid based tests identify certain target sequences located in specific HIV genes and can detect 
disease soon after infection. They can be used to screen blood donations when, because of expense, 
8–24 samples are usually pooled before testing. ‘Do It Yourself’ tests available on the internet vary 
in sensitivity and specificity: testing in accredited laboratories is preferred. Quantification of plasma 
HIV‐1 RNA (‘viral load’) is used to predict disease progression, monitor response to anti‐viral 
treatment and assess infectivity. A CD4 cell count shows the level of immunosuppression. Genetic 
analysis can identify subtypes of HIV suggesting connections between individuals sharing the same 
strain. Anti‐viral resistance testing is also available. 
Action following an HIV exposure. 
• Follow national or local guidelines where available. 
• Following an exposure, the wound should be washed liberally with soap and water and free 
bleeding should be encouraged. Exposed mucous membranes including conjunctivae should be 
irrigated and contact lenses should be removed. The injury should be reported promptly. 



• All healthcare employers should provide staff with 24‐hour access to appropriate advice (e.g. via 
Occupational Health departments in working hours and hospital emergency departments out of 
hours). The designated doctor should assess the risk of transmission of HIV (and HBV + HCV) and 
the need for post‐exposure management. The risk assessment is based on the type of body fluid 
involved and the route and severity of the exposure. Injuries from sharp objects that break the skin, 
exposure of broken skin and exposure of mucous membranes including the eye are significant 
injuries. Most body fluids pose a risk of transmission. The exceptions are urine, vomit, faeces and 
saliva, unless visibly bloodstained. Saliva associated with dentistry is considered blood‐stained. 
• As a routine, the designated doctor or member of the clinical team (not the exposed worker) 
should approach the source patient (if known) and obtain informed consent, after pre‐test 
discussion, to test for HIV antibodies plus antigen, HIV RNA, HBsAg, anti‐HCV and HCV RNA. 
Testing of the source patients should be completed within 8‐24 hours. 
• If there is an HIV risk, PEP should be started within one hour. Subsequently PEP may be 
discontinued if it is established that the source patient is HIV negative or is confirmed to have a 
sustained undetectable viral load. 
• PEP should be started as soon as possible after exposure, preferably within 24 hours (and certainly 
within 72 hours) and continued for 28 days. If the exposed healthcare worker (HCW) is pregnant, 
has an existing medical condition, is taking other medication or if there is the possibility of viral 
resistance, then expert advice should be obtained. The HCW should be followed up during the 
period of PEP, to monitor treatment side effects and ensure compliance. 
• In addition, the HBV immunity of the HCW should be assessed and if necessary blood should be 
taken for urgent anti‐HBs testing. An accelerated course of vaccine, a booster dose of vaccine and/or 
HBIG may be given according to published algorithms. For HCV no immunisation or prophylaxis 
is available. A baseline blood sample should be obtained from the exposed worker and stored for 
two years. If the source is HIV infected, the worker should be tested for anti‐HIV at least 12 weeks 
after the exposure or after HIV PEP was stopped whichever is the later. Testing for anti‐HIV at six 
weeks and six months is no longer recommended. Also if the source is HCV infected, the worker 
should be tested for HCV RNA at 6 and 12 weeks and for anti‐HCV at 12 and 24 weeks. 
• In the absence of seroconversion, restriction of working practices is not necessary, but infection 
control measures, safer sex practices, and avoiding blood donation should be observed during the 
follow‐up period. Generally management of workers exposed to a potential blood‐borne virus source 
whose status is unknown, or a source that is unavailable for testing, will depend upon a risk 
assessment and a discussion of the benefits of intervention. 
• Exposure outside the healthcare setting including sexual exposure and sharing drug injecting 
equipment may give rise to a request for PEP or the need to consider it. A similar process of risk 
assessment should be followed and national guidelines may be available. PEP is not usually advised 
for needle stick exposure in the community from an unknown source. For sexual exposure, the risk 
varies by type of sexual act (anal/vaginal/oral; receptive/ insertive), and knowledge of the HIV status 
of the contact (known positive? Viral load? Known higher risk group?). 
Transmission 
HIV is spread from person to person as a result of exposure to infected blood or tissues, usually as a 
result of sexual contact, sharing needles or syringes or transfusion of infected blood or blood 
components. Normal social or domestic contact carries no risk of transmission. 



Transmission is especially efficient between male homosexuals in whom receptive anal intercourse 
and multiple sexual partners are particular risk factors (it is estimated that the average infection risk 
after sexual contact with an infected person is between 0.1–3% for receptive anal and 0.06– 0.62% 
for insertive anal contact). In countries where heterosexual spread is common, sexually transmitted 
infections causing genital ulceration and contact with multiple partners are associated with the 
highest rates of transmission (the average infection risk for one unsafe heterosexual contact with an 
infected person is estimated to be 0.014% for insertive vaginal contact and 0.2% for receptive vaginal 
contact). HIV is present in saliva, tears and urine, but transmission as a result of contact with these 
secretions is uncommon. 
HIV infection is not thought to be transmitted by biting insects. Between 15 and 30% of infants 
born to HIV‐infected mothers are infected with HIV (without intervention) as a result of vertical 
transmission before, during or shortly after birth due to breast‐feeding. 
Acquisition 
Following exposure, HIV nucleic acid sequences may be detected in the blood within 1–4 weeks and 
HIV antibodies can be detected within 4–12 weeks. Untreated, half of those with HIV infection will 
develop AIDS within 7–10 years and of these 80–90% will die within 3–5 years of this. Combination 
antiretroviral therapy (cART) dramatically reduces disease progression. A person with HIV infection 
will be infectious to others from shortly after the onset of the HIV infection throughout the rest of 
his or her life. 
Infectiousness increases with the degree of immunosuppression, viral load and the presence of 
sexually transmitted infections (however, HIV positive people under treatment with undetectable 
viral load have been demonstrated not to transmit the virus during sexual intercourse). Susceptibility 
to HIV infection is near universal, although a very small percentage of the population (<1%) is less 
susceptible to infection due to mutations in the gene coding for chemokine receptor, CCR5: 
heterozygote mutation may lead to delayed disease progression; in homozygote individuals infection 
is rarely seen. 
Prevention 
• Reduction of sexual transmission in the general population through health promotion activities 
to promote safer sex practices, including consistent condom use, which can reduce the risk of 
transmission by about 85%. 
• Specific health promotion activities with higher risk groups, such as commercial sex workers, MSM 
and ethnic groups with links to high‐prevalence countries (e.g. those in sub‐Saharan Africa). General 
measures to reduce stigmatisation and discrimination against risk groups and HIV‐positive 
individuals is also likely to benefit control efforts. 
• Transmission between intravenous drug users can be reduced via harm reduction programmes, 
including by using sterile injecting equipment (e.g. from needle exchange schemes), not sharing 
drugs or injecting paraphernalia, reducing injecting (through treatment services and/or oral opioid 
substitution) and testing and treating intravenous drug users for HIV. 
• Vertical transmission from mother to child can be reduced by about 95% by screening all pregnant 
women, treating those who are HIV‐positive with antiviral drugs, and avoiding breastfeeding. 
• Blood‐borne spread can be reduced by universal precautions in the healthcare environment; good 
infection control practice for practices such as tattooing and body piercing; and screening of blood 
donations, tissues for transplant and donations of other body fluids. 
• Testing for HIV in: 



 sexual contacts of cases; 
 those attending specific health services (e.g. STI clinics, other sexual health services, 

antenatal clinics, dialysis patients and patients presenting with STIs, hepatitis B or C, TB or 
lymphoma); 

 specific high risk groups (e.g. IDUs, MSM, those with links to sub‐Saharan Africa); and 
  wider screening of patients presenting to primary or secondary care services in geographical 

areas with high HIV prevalence (defined in UK as a prevalence of diagnosed HIV infections 
is 2 per 1000 population). 

• Diagnosis and treatment of all HIV infected cases has public (as well as individual) health benefits 
by reducing transmission from existing cases by about 95%: UNAIDS 90 : 90 : 90 targets are that 
90% of people living with HIV infection should be diagnosed, 90% of people diagnosed should be 
receiving treatment and 90% of people receiving treatment should be virally suppressed. 
• Pre‐exposure prophylaxis (PrEP) with antiretroviral drugs can reduce the risk of infection in HIV‐
seronegative individuals who are at substantial risk and is approved for this use in the EU. 
• Post‐exposure prophylaxis (PEP) can be used after a high‐risk event to reduce the risk of 
seroconversion: this needs to be started within 72 hours of the exposure and continued for a month. 
• Voluntary male circumcision has been shown to reduce the risk of heterosexually transmitted HIV 
in men by 60% in sub‐Saharan Africa, but its effectiveness for women, MSM and in developed 
countries is unclear. 
• There is no routinely available effective vaccine at present. 
Surveillance 
Most EU countries have national voluntary reporting systems for HIV infection and/or AIDS cases. 
A comprehensive picture of the pattern of HIV infection can be obtained from a combination of 
the following types of surveillance: 
• Ongoing case‐based reporting from clinicians and laboratories of new diagnoses of HIV infection 
and AIDS, 
• Regular cross‐sectional survey of all persons who attend for HIV‐related care, 
• Laboratory testing for CD4 counts, HIV viral load and antiretroviral drug resistance to help 
monitor late diagnoses and treatment effectiveness, 
• Monitoring of incidence in routine voluntary patient testing in specific groups (e.g. antenatal 
patients and blood donors), 
• Specially designed unlinked anonymous HIV prevalence surveys in specific groups, such as 
intravenous drug users and STI clinic attenders, to help estimate the level of undiagnosed infection. 
Response to a case 
• Hospital patients with HIV infection should be nursed with infection control precautions for 
blood‐borne viral infections. 
• Offer advice on preventing further spread and encourage identification of sexual and needle 
sharing contacts so that counselling and HIV testing can be arranged: this may be undertaken by 
specialist confidential sexual health services. 
• Early treatment with combination antiretroviral drugs dramatically limits disease progression and 
reduces infectivity: refer immediately to appropriate specialist for treatment in line with national 
guidelines. 
Investigation and control of a HIV incident or cluster 



• Clusters of cases of HIV infection may be detected when contact tracing is carried out in sexual 
or drug‐using networks. Occasionally a local increase in the incidence of HIV infection may occur. 
Standard outbreak investigation methods should be adopted. Particular care is needed to preserve 
patient confidentiality. Colleagues in the local sexual health clinic or drug team should be able to 
assist with case finding, interviews and blood tests. 
• HIV‐related incidents occur more commonly and may include: a healthcare worker with HIV 
infection, a percutaneous injury involving exposure to material from an HIV‐infected person or a 
person with HIV infection who will not reliably follow advice to prevent further spread. Guidelines 
on how to respond to many of these incidents are available. Generally public health legislation has 
not proved to be helpful in controlling spread from a person with HIV infection. 


