HIV and AIDS

1 Summary XE "AIDS: summary" 
· AIDS: Pandemic of progressive immunodeficiency
· AIDS is caused by virus infection (HIV-1 and HIV-2)
· Transmission principally via blood, heterosexual and homosexual sex and mother-to-child 
· Often co-infection with tuberculosis 
· Some treatable opportunistic infections (cost price): toxoplasmosis, PCP, candidiasis 
· Significance of prevention: no curative treatment 
· Importance of perinatal medication to reduce mother-to-child transmission with AZT, nevirapine or HAART 
· Importance of explanation, use of condoms, blood bank screening, STD control 
· HAART principle: combination therapy of different antiretrovirals
· Aim of HAART: total viral suppression, avoidance of mutant selection, increase CD4 count
· HAART: it is initially best to have two NRTIs + (one boosted PI or a potent NNRTI)
· Rapid changing information: frequent updating essential 

2 Introduction XE "AIDS: introduction" 
2.1 Introduction, general

In 1981 a new disease was described in the USA: AIDS (Acquired ImmunoDeficiency Syndrome). Previously healthy male homosexuals became critically ill. They got diarrhoea, became emaciated and languished. Their lungs became infected with fungi that healthy people quickly overcome. Some of them also got Kaposi's sarcoma. In 1983 the causative retrovirus, HIV-1 (human immunodeficiency virus 1), was discovered by a Frenchman Luc Montagnier. This was subsequently confirmed by the American investigator Robert Gallo. A blood test for detecting the virus was put on the market in 1985. A second, related virus, HIV-2, was discovered somewhat later. This latter virus also causes AIDS and occurs more in West Africa. Infections with HIV-2 develop into AIDS more slowly than infections with HIV-1 

2.2 Introduction, origin and subtypes
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A whole series of HIV subtypes has been identified. HIV-1 is at present subdivided into 3 genetically different groups, each of which can be further divided into various subtypes that more or less have their own geographical distribution. The principal group is the M- (“major”) group with subtypes a, b, c, d, e, f, g and h. The second group, the O- (“outlier”) group, occurs principally in Cameroon. A variant (YBF 30), which represents a new group (N-group) that is more closely related to SIV (simian immunodeficiency virus) was discovered in Cameroon in 1998. This last HIV-variant was still not being detected even in 1999 by the standard AIDS tests used in hospitals. In 1998 fragments of the HIV-1 genome were discovered in an old (1959) plasma sample taken from a man from what was then Leopoldville (now Kinshasa). Data from similar old samples are important for a better understanding of the evolution of the virus and possibly for discovering the ancestral virus. The diversification of all M types appears to have taken place in less than 50 years. A closely related virus, SIV, occurs in chimpanzees. HIV-1 probably originates from SIV that occurs in a certain subspecies of chimpanzees (Pan troglodytes troglodytes XE "Pan troglodytes troglodytes: AIDS, origin and subtypes" ). Interspecies transfer of these viruses probably occurred historically on at least 3 different occasions. Apes and monkeys are hunted and eaten in many countries and there is a strong possibility of humans coming into contact with simian blood. HIV-2 is closely related to a virus that is found in another simian species (Cercocebus torquatus atys XE "Cercocebus torquatus: AIDS, origin and subtypes"  or "sooty mangabey"). Another retrovirus, HTLV-1, possibly has its origin in mandrills (Mandrillus sp. XE "Mandrillus sp. : AIDS, origin and subtypes" ). HIV-2 is closely related to the sooty mangabey SIV (SIVsm) and its genetic material has 40-60% homology with HIV-1.

*

In all known instances of infection of the natural primate host of SIV, neither a disease resembling AIDS nor a profound depletion of CD4 T-cells develops, despite the presence of very high viral loads in these animals. In contrast, transmission of SIV to unnatural hosts, such as rhesus monkeys (Macacca mulatta), causes progressive loss of CD4 T-cells and a high degree of susceptibility to opportunistic infections. 

2.3 Introduction, impact

The very high case-fatality rate, the impact on health and society and the absence of any curative treatment or vaccine, make the HIV epidemic one of the biggest health problems at the end of the 20th Century and the beginning of the 21st. The chronic nature of the epidemic and the multiple accompanying life-threatening diseases result in enormous financial costs for patients and society. The patients occupy a large number of hospital beds for a long time and often require expensive palliative care, making heavy demands on already small health budgets. This money could otherwise have been used for the prevention or treatment of curable diseases. The emphasis will come to lie increasingly on home care insofar as possible. AIDS is a very complex problem of enormous dimensions. In addition to the purely medical aspect of the disease itself, there are the equally important social aspects of discrimination, ostracism, risk of transmission, orphaned children and financial problems, as well as burdensome psychological problems such as anxiety, feelings of guilt, anger and revenge, depression and attempted suicide.

2.4 Introduction, evolution of the epidemic
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As is the case with other infectious organisms, transmission of an organism need not automatically result in an epidemic. An occasional infection with HIV somewhere in an African village may well have been followed by infection of the sexual partner(s), resulting in their death, but without further transmission. However, ideal conditions for an epidemic were created when the demographic and social conditions were altered (mass migration from rural to urban areas, migration for work, break-up of the traditional family, increased sexual promiscuity and prostitution, including the homosexual revolution in the West and contamination of blood reserves). An explosive increase in the number of cases in homosexual men, in intravenous drug users and in haemophiliac patients was initially seen in the USA and Europe. Heterosexual transmission later became increasingly significant in the West. The virus has spread into the general population. Heterosexual transmission was at first the principal route of transmission in Africa. It is an epidemic fundamentally determined by human behaviour. In Europe, before treatment with antiviral cocktails became available, the average time elapsing between infection and the appearance of AIDS in a patient was 10 years. After 10 years 50% of the infected individuals had developed AIDS. In Europe the case-fatality rate of AIDS was approximately 100% within 4 to 5 years following the diagnosis of AIDS (data from before the era of antiviral agents). In developing countries the progression of the disease is comparable with that in Europe, though patients in these countries will die more quickly after the appearance of symptoms than those in Europe due to the lack of treatment. In addition to the enormous human toll the epidemic also takes an economic toll in terms of the direct cost of medical care, the loss of productive working years from the patient and the costs of prevention. 

*

Due to the success of the combined therapies the number of AIDS-related deaths in the USA fell by 44% between 1996 and 1997. At the same time the problem continued to spread unabatedly in Third World countries. If nothing fundamentally changes, the life expectancy in a number of countries will decrease further. Hence by 2010 the average lifespan in Zambia is expected to decrease from 66 to 33 years, in Zimbabwe from 70 to 40 years, in Kenya from 68 to 40 years and in Uganda from 59 to 31 years (extrapolation if HAART would not become available in the tropics). In mid-1999 AIDS was already the fourth most important cause of death in the world, after ischaemic heart disease, cerebrovascular diseases and lower airway infections. In Africa it is the principal cause of death. In this respect the disease has overtaken malaria and tuberculosis. The epidemic results in more or less selective infection of the 15 to 45-year-old population group (reproductive years) and young children. The problem of abandoned orphans has assumed dramatic proportions in certain areas. The total number of AIDS orphans in the world at the end of 1999 was estimated to be 13,200,000. The 30% decrease in mortality expected from the institution of the EPI Programme (a World Health Organization vaccination programme) will be annulled by the increase in neonatal AIDS. In some countries such as Zambia, Zimbabwe and Botswana the classic form of the population pyramid has been altered drastically. 

2.5 Introduction, recent data on the spread of AIDS

In the year 2000 AIDS was reported in practically every country. Approximately two thirds of all cases occurred in sub-Saharan Africa. In 2001 the cumulative mortality resulting from AIDS was estimated to be 21,800,000. About 40,000,000 persons living in 2002 are infected. These figures may be understood better by noting that approximately 14,500 new infections occur each day. In Africa the ratio of infected men / women = 1. Over the whole world somewhat more men than women are infected. Approximately 10% of the total number of seropositive persons are children under 15 years of age. The estimated numbers of persons living with HIV infection in January 2003 and the anticipated number of new infections through the year are: 

Geographical Area
People 0-45 years old, living with HIV/AIDS, 

December 2003

North America
790.000 - 1.2 million

Caribbean
350.000 - 590.000

Latin America
1.3 - 1.9 million

Western Europe
520.000 - 680.000

Eastern Europe - Soviet Union
1.2 - 1.8 million

Sub-Saharan Africa
25.0 - 28.2 million

Middle East + North Africa
470.000 - 730.000

India and Southeast Asia
4.6 - 8.2 million

Far East
700.000 - 1.3 million

Australasia
12.000 - 18.000

Total
34 - 46 million

*

Global summary of the HIV/AIDS epidemic, December 2003  (UNAIDS data)

Number of people living with HIV/AIDS 

Total
40 million  (34-46 million)

Adults
37 million  (31-43 million)

Children under 15 years
2.5 million (2.1 - 2.9 million)

People newly infected with HIV in 2003

Total
5 million   (4.2 - 5.8 million)

Adults
4.2 million (3.6 - 4.8 million)

Children under 15 years
700.000    (590.000 - 810.000)

AIDS deaths in 2003

Total
3 million (2.5 - 3.5 million)

Adults
2.5 million (2.1 - 2.9 million)

Children under 15 years
500.000 (420.000 - 580.000)

3 Transmission XE "AIDS: transmission" 
3.1 Transmission, general

HIV can be isolated from blood, semen, vaginal secretions, bone marrow, saliva, cerebrospinal fluid, tears, urine, amniotic fluid and breast milk. Transmission has been shown to take place only for blood, sexual secretions and breast milk. The low virus concentrations and the low isolation frequency from other body fluids may explain the absence of other transmission routes. In the year 2000, 90% of HIV transmission took place via heterosexual contact. There are no indications of the existence of other routes of transmission (such as food, water, blood-sucking insects, normal skin contact). The rate of HIV transmission through homosexual contact between men, intravenous drug use and haemophilia is much less significant in Africa than in Europe or the USA. 

3.2 Transmission, sexual transmission

Transmission of the virus takes place through sexual (homosexual and heterosexual) intercourse. The risk of transfer per contact is approximately 0.3%, but is influenced by many factors. The presence of sexually transmitted diseases (STD) accompanied by ulcerations (syphilis, chancroid, herpes) increases the risk 5-fold. Hence the importance of treatment of other STDs in AIDS programmes. Transmission via oral sex has also been reported. Certain small groups (“core groups”) such as prostitutes, truck drivers and military personnel, who are often away from home for long periods, have a disproportionate importance. These account for a substantial percentage of virus transfer. Having multiple sexual partners is a risk factor. This applies to several partners in the same period, as well as a number of consecutive partners spread over years. Seropositivity in prostitutes is very high in many countries. All too frequently people who know that they are HIV positive do not want to inform their partner. 

3.3 Transmission, contamination of medical material
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Injections and medical procedures with non-sterile instruments (needles [including acupuncture needles], syringes, scalpels, endoscopes, dentistry material, etc.) are a second risk factor. The advice “do not recap needles” should be followed. Tattooing with contaminated needles as well as skin piercing can likewise be responsible for viral transmission. There is a 0.3% risk of becoming infected by needle stick injury with a contaminated needle. The risk of infection can be reduced 80% by promptly taking AZT after such an accident. This risk may be further reduced with HAART combination therapy (see post-exposure, prophylaxis, PEP). 

3.4 Transmission, intravenous drug abuse

Sharing needles and other materials used by intravenous drug users constitute a third risk factor. The importance of this transmission pathway varies greatly from country to country. 

3.5 Transmission, blood transfusions

Blood transfusions form a fourth risk factor. In many countries blood that is used for transfusion has still not been sufficiently tested for HIV. Not only is there insufficient screening, but there is also still the problem of the “window phase”. This is the time interval in which a person has been infected and is infectious, but does not yet have any detectable antibodies. Such persons are thus seronegative and yet infectious. Antigen can be detected in their blood. The more frequently AIDS occurs in the population, the greater the number of persons in the window phase. The injudicious use of blood should be discouraged as much as possible (also because of transmission of other infectious organisms). Patients with aplastic anaemia or with sickle cell anaemia who have to have repeated transfusions form a high-risk group. Blood should be regarded as a medicine with potentially very dangerous side-effects. 

3.6 Transmission, mother-to-child transmission
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A fifth transmission pathway is from mother-to-child. A child born from a seropositive mother runs an approximately 25% to 33% risk of becoming infected at around birth (if no antivirals are taken). HIV has been isolated from breast milk. The chance of an HIV-infected mother passing on the virus to the child via breast-feeding is estimated to be 17%. HIV is not embryotoxic. It can be isolated from amniotic fluid, from the foetus after the 16th week of pregnancy and from umbilical cord blood. HIV can obviously sometimes penetrate through the placenta and infect the foetus, though the percentage of children who are infected in the uterus is probably very low. There are strong indications that transmission often takes place at the moment of birth. Mothers in a very advanced stage of the disease, with low CD4 values and/or with a high viral load have a greater risk of transmitting the virus to their children. Mothers with vitamin A deficiency may have a higher risk. The virus usually cannot be detected in the baby’s blood immediately after birth, but only 4 to 8 weeks later. This corresponds with the primary viraemia and confirms that most infections take place during childbirth. Elective Caesarean section reduces the risk of transmission to the child. An important reduction of risk is to be expected if HAART is given. Caesarean section is of less advantage when the amniochorionic membranes have broken and/or the mother is already in labour. 

4 Pathogenesis XE "AIDS: pathogenesis" 
4.1 HIV-cell docking

The virus, approximately 0.1 µm in length, consists of 2 identical single-stranded RNA chains surrounded by capsule proteins (p24 and p18). This capsule is further enclosed in an envelope (=host-cell membrane) that likewise contains certain virally coded proteins, namely gp120 and gp41. By means of gp120 (glycoproteins with a molecular weight of 120 kilodaltons) the virus attaches itself to certain cells (particularly CD4-lymphocytes, but also glia cells, monocytes and macrophages). Attachment of the virus takes place via coupling of the viral gp120 with well defined cellular receptors, namely CD4 plus one or more co-receptors such as CXCR4 (fusin) or CCR5 (chemokine receptors). Persons who are homozygotic for certain mutations in a co-receptor (for example a specific deletion of 32 base-pairs in CCR5) are resistant to infection with HIV. The mutant receptor is non-functional but does not appear to cause the person any physiological disadvantage. The pharmaceutical industry is therefore looking for co-receptor-blocking molecules. In vitro syncytium inducing [SI] HIV-variants use the alpha-chemokine receptor CXCR4 and are lymphocytotropic [T-tropic]. HIV-variants which are non-syncytium inducing [NSI] in vitro use the beta-chemokine receptor CCR5 and are monocytotropic [M-tropic]. These latter variants predominate early in infection and account for about 90% of the sexual transmission of the virus, whereas the lymphocytotropic variants tend to dominate in the later stages. HIV-variants can be classified according to their interaction with chemokine receptors. 

*

Transfection experiments

There are only few kinds of human cells which contain the CD4 receptor. Transfection of mammalian cell lines with the gene for human CD4, did not make them susceptible to HIV infection. This implied that CD4 was not the sole receptor for HIV. Another piece of the puzzle was missing. Continuation of this work led to the discovery of fusin (CXCR4) and CCR5, the co-receptors for HIV. 

*

Other molecules which play a role in binding HIV include DC-SIGN (dendritic-cell-specific intercellular adhesion molecule 3 [ICAM-3]-grabbing nonintegrin). This impressive sounding molecule is found exclusively on dendritic cells. The DC-SIGN on the surface of the dendritic cells captures HIV, thereby allowing efficient cross-infection of CD4+ T-cells in the vicinity. 

*

Macrophages express low levels of CD4 but abundant levels of heparan sulfate proteoglycans, especially syndecan. Syndecan binds to HIV efficiently. Another receptor expressed by macrophages, CD91, binds to heat-shock proteins including those on the HIV virion membrane.

*

In summary: 

· HIV-R5 isolates: M-tropic, NSI-variants, initially dominant, use CCR5 as co-receptor. 

· HIV-X4 isolates: T-tropic, SI-variants, dominant in later stages, CXCR4 as co-receptor. 

· HIV-R5/X4 isolates are dual tropic.

*

· GP120: a glycoprotein on HIV 

· CD4, long considered the main receptor

· Fusin or CXCR4: coreceptor for HIV

· CCRX : coreceptor for HIV

· Syndecan: present on macrophages

· DC-SIGN: present on dendritic cells

*

Note: chemokine nomenclature

The idiosyncratic names of the various chemokines are very confusing (a menagerie of names such as IL-8, PF-4, MIP-1alfa, ENA-78, GCP-2, CKbeta11, RANTES, lymphotactin, etc.). 

For a better terminology the chemokines can be divided into groups on the basis of the number of cysteines and the relative positions of the first two cysteines:  C, CC, CXC and CXXXC. The C indicates a cysteine residue and the X indicates an intermediate amino acid. In the alpha-chemokines (CXC) the first two cysteines are seperated from each other by an arbitrary amino acid, the CXXXC type chemokines have 3 intermediate amino-acids, the beta-chemokines (CC) have cysteines that are adjacent to each other, in the gamma-chemokines (C) the N-terminal part of the protein contains only 1 instead of 2 cysteines. Chemokine receptors are similarly divided into families based on the chemokine that they bind. The R indicates Receptor and the number is a serial number, for example CXCR4. There are, however, other receptors that are capable of binding chemokines, but there again one would at present be drowned in a morass of nomenclature. 

*

After fusion with the host-cell membrane, the viral RNA is released into the cell. The RNA of the viral genome is copied to DNA into two stages. A hybrid RNA:DNA duplex is first synthesised by means of a reverse transcriptase (RT), a protein that is present in the virus. The RNA of this hybrid molecule is very rapidly broken down by the virally coded enzyme ribonuclease-H (RNase H where H stands for hybrid). This enzyme activity is associated with the reverse transcriptase protein. A double-stranded DNA is then formed from the remaining single-stranded DNA. This DNA is then integrated into one chromosome of the cell (for example a CD4-lymphocyte) by means of a second enzyme, integrase. This enzyme is also a constituent of the pro-RT protein, but is cleaved from the pro-RT protein by a viral protease so that it can function independently. This protease is an important target for treatment. During replication of HIV, several long strands of protein are formed which are then cleaved into functional fragments by the protease enzyme. The site of integration into a cellular chromosome – and even which chromosome is used – is rather arbitrary, although preferred sites appear to exist. The integrated DNA copy of the virus is called a provirus. The integrated viral DNA is transcribed and many RNA copies are made. Viral proteins are then translated from this RNA. These proteins are subsequently further modified by cleavage, glycosylation, etc. Many new viruses are thus formed with these proteins and the RNA. The lipid envelope is formed from the plasma membrane of the host cell. Proteins coded by the virus insert themselves into this membrane. The carbohydrate component of these glycoproteins is formed in the endoplasmatic reticulum and in the Golgi apparatus of the infected cell. Due to the presence of an envelope the virus is sensitive to detergents. 

*

HLA class I molecules present antigenic epitopes to T-lymphocytes, so that a specific immune response follows. It was shown that alterations of one amino acid in HLA molecules can have a substantial effect on the progression to AIDS. 

*

The function of the CD4-lymphocyte is impaired by HIV replication. The CD4-lymphocytes subsequently decrease in number. CD4-lymphocytes, however, have a central role in the immune system. Destruction of these cells results in the immune system being weakened. The patient becomes immunodeficient. As a result he/she is no longer capable of adequately reacting to certain infections. The cause of death of AIDS patients usually lies with these concomitant infections and is not due to infection with HIV itself. Infection with HIV causes a progressive weakening of the body’s resistance to infection. AIDS is the most advanced form of this infection and is characterised by specific opportunistic infections and specific, well defined cancers. There are many more HIV-infected persons without symptoms than persons with AIDS.

*

An early hypothesis was that the virus can be present in a “dormant” form (without obvious active replication) for a long time in the body in asymptomatic persons. This hypothesis was abandoned as evidence emerged that rapid virus production is continually taking place, accompanied by a rapid turn-over of CD4-cells (every day very high numbers of CD4-cells are destroyed but also produced). Retroviruses, such as HIV, are capable of making frequent errors in their own reproduction in host cells in transcription of RNA (mutation frequency of reverse transcriptase is 1/1000 to 1/30,000 per base). This alters the virus very quickly (the virus is antigenically unstable), which makes treatment of the disease even more difficult. The population of virus within a single host is sometimes described as a "quasi-species". Recombination is another source of variability. During the infection various mutant viruses exhibit different tissue tropisms, so that some of them appear only in macrophages, lymph nodes, genital mucosa, peripheral blood cells etc. In the early phases of the infection the virus population is still more or less uniform (oligoclonal), which is an argument in favour of prompt aggressive combination therapy with several antiviral agents. This is, however, a hypothesis that has not yet been confirmed in practice. One can calculate that in a few years time, every possible single-base mutation on every position of the 10 Kbase genome of the virus will have occurred. Some double mutations or multiple mutations will, of course, also occur. If the virus can become resistant to a drug due to a single base substitution, monotherapy is doomed to fail. Combination therapy will reduce the risk of generating resistance, certainly if sufficient antiviral agents are combined and if the patient takes the drugs correctly.

*

Potent combinations of triple therapy with reverse transcriptase inhibitors and protease inhibitors can reduce the number of detectable copies of HIV to below the detection threshold in the peripheral blood in 80% of infected persons. There is likewise a spectacular reduction of virus in the lymph nodes. However, the virus is still present as provirus in various other cells. In this state the virus is invulnerable. However, these cells also have a certain half-life. Attempts are now being made to work out how long HIV can survive in these cells. 

*

The largest reservoir of HIV is formed by the tissue in lymph nodes, tonsils, mesenteric lymphatic tissue and the spleen. It contains some 100 to 10,000 times as much virus as the blood and 50 to 100 times as many CD4 cells. The brain also forms a separate reservoir with a viral replication that appears to proceed relatively independently of that in the blood. The testes and the prostate probably form separate virus reservoirs, which could have important consequences for sexual transfer of the virus. When potent combination therapy is used the decrease in the quantity of HIV RNA in lymph tissue runs parallel to that in the blood. It may be possible to attack the virus reservoir in latently infected cells with immunostimulators. HIV replication is stimulated by activation of these cells and consequently kills the cells, whereupon potent anti-HIV therapy would inhibit further replication of the released virions (experimental). 

5 Early clinical manifestations XE "AIDS: early clinical manifestations" 
Two to six weeks after infection with HIV an influenza-like syndrome comparable with mononucleosis (high temperature, rash, sore throat, swollen lymph nodes, sometimes meningitis) can appear. This phase sometimes proceeds asymptomatically. During this phase there is an explosive viral replication with a high viraemia. During this initial window phase, in which the person may be asymptomatic, there are as yet no antibodies. The person is, however, contagious. Antibodies become detectable some 4 to 18 weeks after the infection (the person is then seropositive) in the majority of infected people. It is important to realize that HIV can be isolated in the great majority of seropositive patients and that all seropositive persons should be considered contagious. After this first phase there is an asymptomatic period in which the patient’s immunity very gradually diminishes. Lymph node swelling, emaciation, high temperature, nocturnal sweating, diarrhoea and pruritus (itching) gradually occur in adults after the asymptomatic period. 
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*

No HIV-related embryopathy is found, although disorders of the thymus in the foetus have been reported. For infected babies, the interval between birth and appearance of the first symptoms can amount to a few months to several years. Most signs and symptoms in children are non-specific, though frequently persistent and/or recurrent. AIDS is in children will often manifest itself as a pneumocystosis of the lungs, growth retardation, encephalopathy, chronically swollen lymph nodes, oral candidiasis or recurrent and/or persistent bacterial infections (e.g. otitis media).

6 Late clinical manifestations XE "AIDS: late clinical manifestations" 
6.1 Late clinical manifestations, opportunistic infections 

An opportunistic infection is an infection due to an organism that does not cause long-term, chronic disease in healthy persons, but does cause disease in immunodeficient persons. These infections in AIDS patients are often serious and persistent. Relapse frequently occurs when treatment is stopped. Maintenance therapy is often necessary after initial therapy. As the cost of many of these treatments is very high and therapy is often not possible, the question arises whether it makes sense to try to detect infections if no therapy is available. Opportunistic infections frequently occur through reactivation of already present but “dormant” infective organisms (toxoplasmosis, pneumocystosis, herpes zoster, etc.). Fungal infections are frequent (candidiasis, aspergillosis, cryptococcosis, histoplasmosis, blastomycosis, coccidioidomycosis in endemic areas). Opportunistic infections and cancers are more likely when the immunosuppression becomes more severe. The absolute CD4-lymphocyte count reflects the immune status very well. If fewer than 200 CD4-lymphocytes are present per µl (microlitre) of blood, the risk increases quite quickly. However, determination of the CD4-cell count requires a well equipped laboratory with trained staff. The presence of concomitant infections is not always fatal. Simultaneous infection with the GBV-C virus (also known as hepatitis G virus) even slows down progression to full-blown AIDS. Persistent infection with this flavivirus, which is closely related to the hepatitis C virus, is quite frequent but in itself asymptomatic.

6.2 Late clinical manifestations, gastrointestinal system 
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Persistent diarrhoea lasting longer than 1 month occurs in 40% of patients. This is frequently accompanied by nausea, vomiting and abdominal pain. Chronic diarrhoea is sometimes of bacterial (Shigella, Salmonella, etc.) or parasitic origin (cryptosporidia, microsporidia, Isospora belli, Giardia lamblia). Frequently, however, no clear cause for the diarrhoea is found. HIV itself is causes diarrhoea in a number of persons (HIV enteropathy). Dysphagia should prompt a suspicion of Candida infection of the mouth, throat and oesophagus. In cases of painful swallowing, oral and/or oesophageal ulcers caused by herpes simplex (most frequently) or cytomegalovirus (endoscopy and biopsies necessary for verification of diagnosis) should be suspected. It should be remembered that oral Candida infections can also occur in non-HIV patients, following the administration of antibiotics, in diabetes mellitus and when using steroids. White candidiasis plaques can easily be scraped off with a tongue spatula. A painless white discoloration of the edges of the tongue sometimes indicates “hairy leukoplakia”, which cannot be removed with a tongue spatula. The lesions can also occur in the oesophagus (typically in the middle). Epstein-Barr virus and herpes simplex virus play a part in their occurrence. Hairy leukoplakia is strongly suggestive of HIV infection. It occurs very rarely in other forms of immunosuppression. Extensive aphtous lesions sometimes occur in the mouth. Their aetiology is unknown, though they sometimes respond well to short-term glucocorticosteroid therapy. Extensive necrotic gingivitis and Kaposi's sarcoma both occur frequently in the mouth. 

*

Differential diagnosis of hairy leukoplakia in HIV patients: 

· Candida infection:  the white lesions are not adherent and tend to be more generalized. The condition may be painful.

· Frictional keratosis from rubbing upon poorly fitting dental work or jagged teeth may appear similar but is usually unilateral.

· Squamous cell carcinoma and papillomavirus–induced neoplasia. A biopsy will confirm the diagnosis.

· Geographic tongue. In general , there are more widespread lesions on the tongue.

· Lichen planus. Look for skin lesions and Wickham's striae. 

· Tobacco-associated leukoplakia

· Syphilitic mucous patch. Serology is essential for diagnosis

6.3 Late clinical manifestations, liver - pancreas

The principal causes of liver failure in an AIDS patient are: infections (tuberculosis, atypical mycobacteria, CMV, hepatitis B and C), septicaemia, cryptosporidia cholangitis, extrapulmonary pneumocystosis), drugs (anti-TB medication, paracetamol overdose, antiviral medication), alcohol.  Pancreatitis can be induced by medication, such as Hivid® and Videx®. 

6.4 Late clinical manifestations, fever 

Fever can, among other things, be due to tuberculosis or opportunistic infections. Investigations in an AIDS patient with fever should be aimed at detecting treatable causes. Malaria is not an opportunistic infection, but can also occur in HIV patients. Recurrent Salmonella XE "Salmonella: AIDS, late clinical manifestations, fever"  septicaemia is frequent. The reason is that Salmonella bacteria are facultative intracellular pathogens. They are normally eradicated by T-cell-activated macrophages. This mechanism is deficient in AIDS patients. A “functional hypogammaglobulinaemia” exists despite the polyclonal B-cell stimulation and the accompanying hypergammaglobulinaemia. There is an increased risk of infections with encapsulated bacteria (e.g. pneumococci), but also with Branhamella XE "Branhamella: AIDS, late clinical manifestations, fever" , Haemophilus XE "Haemophilus: AIDS, late clinical manifestations, fever"  and Staphylococcus XE "Staphylococcus: AIDS, late clinical manifestations, fever" . Infections with Mycoplasma and Legionella are not more frequent in seropositive persons. “Drug fever” occurs more frequently in seropositive than in seronegative persons.

6.5 Late clinical manifestations, respiratory 

6.5.1 General
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In Africa persistent cough lasting more than 1 month occurs in approximately one third of AIDS patients. Bacterial pneumonia (pneumococci, Haemophilus XE "Haemophilus: AIDS, late clinical manifestations, respiratory" ) and tuberculosis are prominent in cases of respiratory problems. Atypical mycobacterioses and Pneumocystis carinii XE "Pneumocystis carinii: AIDS, late clinical manifestations, respiratory"  pneumonia are rather infrequent in Africa. Deep fungal infections (histoplasmosis, cryptococcosis, blastomycosis) can likewise cause pulmonary lesions. Pneumocystosis usually develops subacutely, with dyspnoea (shortness of breath) and a dry cough. Recurrent bacterial pneumonia occurs frequently in AIDS patients and is a major cause of death. Vomiting blood (haemoptysis) and pleural effusions are principally caused by TB and Kaposi's sarcoma. Sinusitis is quite frequent in AIDS patients. Lymphoid interstitial pneumonitis occurs especially in children, but can also be found in HIV positive adults. It is characterised by diffuse interstitial infiltrates. The alveolar septa are infiltrated with lymphocytes, plasma cells and immunoblasts.

6.5.2 Pneumocystis carinii
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Pneumocystis carinii was originally described in 1909 by Carlos Chagas. He thought it was a cystic form of Trypanosoma cruzi. In 1910 Antonio Carini observed similar cysts in rats with experimental trypanosomiasis, but thought that it was a new, unknown organism. He sent material to his colleague Laveran for further investigation. In 1912 Laveran’s student Delanoe described similar cysts in lungs of Trypanosoma-free sewer rats. He gave the organism the name Pneumocystis carinii. The taxonomic classification is debatable, though on the basis of DNA analysis it is at present regarded as an unusual fungus. It is a microscopic organism that frequently causes inflammation of the lungs in severe immunosuppressed individuals. Disseminated infections can occur, e.g. with retinal lesions and foci in spleen and kidneys (frequently calcified). It is not easy to confirm the diagnosis via microscopic investigation, as this has a limited sensitivity. The pathogenic organism is best shown via bronchoscopy and broncho-alveolar lavage, though it can also be found in sputum induced in a non-invasive manner. The latter however requires availability of a special aerosol appliance to create a very fine spray of 3% saline solution. The technique is less sensitive. The organism can be shown with Giemsa staining and is recognizable as small, fine blue spots (the capsule is not stained with Giemsa). Gomori methenamine silver staining, which also stains the capsule, is better. 

6.6 Late clinical manifestations, neurological 

Several neurological complications can occur in AIDS patients. These can be subdivided into diseases induced by HIV itself, by opportunistic diseases or by medication. 

· Acute aseptic HIV-meningitis, chronic HIV-meningitis, HIV encephalopathy (AIDS dementia), vacuolar myelopathy, predominantly sensory neuropathy, inflammatory demyelinising polyneuropathy, mononeuritis multiplex, myopathy.

· Cerebral toxoplasmosis, Cryptococcus meningitis, tuberculous meningitis, CMV retinitis-encephalitis-radiculitis, herpes encephalitis, progressive multifocal leukoencephalopathy (JC virus), neurosyphilis, primary cerebral lymphoma, metastatic systemic lymphoma.

6.6.1 AIDS dementia

HIV itself affects the brain. Glia cells are infected. HIV causes progressive behavioural, short-term memory and concentration disorders. These develop over the course of several months into presenile dementia with retention of consciousness. Aphasia, alexia and agraphia are usually absent (in contrast to Alzheimer’s disease), though motor abnormalities frequently occur, with unstable gait and a feeling of weakness in the legs. The tendon reflexes are increased. The patient becomes forgetful, can concentrate only with difficulty, quickly loses the thread of a conversation or has to read a text repeatedly in order to understand it. He/she becomes clumsy, suffers from tremor, his/her handwriting becomes blurred (coordination problems) and the sense of balance can become somewhat disturbed, especially when the patient quickly turns his/her head. Awareness of the disease is retained for quite a long time and the patient can describe the symptoms well. Apathy occurs later and the patient becomes mentally retarded. The cerebrospinal fluid often contains a large number of cells, an increased protein level and a discretely reduced glucose level. Agitation, confusion, hallucinations and psychosis can occur. Pyramidal symptoms such as spasticity, hyperreflexia, clonus and the presence of Babinski's sign can occur late. Incontinence also occurs late. 

*

One of the most feared consequences of HIV is AIDS-related dementia. The same genetic mutation (epsilon-4 mutation of apolipoprotein E) that increases the risk for Alzheimer's dementia in HIV negative elderly persons may place HIV positive persons at higher risk for AIDS-related dementia (AIDS dementia complex) and peripheral neuropathy. Larger trials are needed to confirm these results.

6.6.2 Vacuolar myelopathy

Not only the brain, but also the spinal cord can be affected by HIV (in approximately 20% of cases) resulting in loss of strength in the legs, ataxia and incontinence (vacuolar myelopathy). 

6.6.3 Toxoplasmosis
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Toxoplasma gondii XE "Toxoplasma gondii: AIDS, late clinical manifestations"  was first described by Nicolle in 1909 in a North African rodent, Ctenodactylus gondii XE "Ctenodactylus gondii: AIDS, late clinical manifestations" . The pathogen derives its species name from this. It is a unicellular parasite that is very widespread in nature and can infect many animal species. It is localised and replicates in practically all nucleated cells. The parasite has 3 principal forms: (1) banana-shaped trophozoites (hence the generic name “toxon” = bow) which reproduce asexually in nucleated cells, (2) intracellular dormant cysts with bradyzoites. In the cells the parasite forms cysts that are held in check by the immune system. The parasite thus remains present in the body, especially in muscle cells and in the brain, throughout the animal’s life. (3) oocysts that are the result of the parasite’s sexual cycle in the intestine of the cat. These oocysts can survive in the outside world for several months. If tissue cysts are present the parasite can become active again due to diminished activity of the immune system. 

*

People are infected primarily via cat faeces or by eating contaminated and insufficiently cooked meat. In adults with an intact immune system Toxoplasma usually causes few problems, apart from occasional lymph node swelling and/or hepatitis. Reactivated parasites can attack the brain and retina in immunodepressed persons. Headache, neurological problems, blindness and focal cerebral lesions can occur. Such focal lesions can lead to epileptic fits. A favourable clinical response to anti-toxoplasmosis therapy is suggestive of cerebral toxoplasmosis (a good clinical response usually occurs within 2 weeks). Cerebral biopsy and PCR (Polymerase chain reaction) can be performed if there is doubt about the diagnosis. Toxoplamosis is an infection that can be prevented by prophylactic therapy. Cerebral localisations of lymphomas as well as tuberculomas can resemble cerebral toxoplasmosis. 

*

Differential diagnosis of focal CNS (central nervous system) lesions in AIDS patients

· Toxoplasmosis:  by far the most frequent

· Primary CNS lymphoma

· Mycobacterium tuberculosis XE "Mycobacterium tuberculosis: AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Mycobacterium avium XE "Mycobacterium avium: AIDS, late clinical manifestations, differential diagnosis of focal CNS"  complex

· Progressive multifocal leukoencephalopathy

· Cryptococcus neoformans XE "Cryptococcus neoformans: AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Candida sp. XE "Candida sp. : AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Listeria monocytogenes XE "Listeria monocytogenes: AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Nocardia asteroides XE "Nocardia asteroides: AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Salmonella group B XE "Salmonella group B: AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Aspergillus sp. XE "Aspergillus sp. : AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Rhodococcus sp. XE "Rhodococcus sp. : AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Acanthamoeba sp. XE "Acanthamoeba sp. : AIDS, late clinical manifestations, differential diagnosis of focal CNS" 
· Syphilitic gumma (syphilis, Treponema pallidum XE "Treponema pallidum: AIDS, late clinical manifestations, differential diagnosis of focal CNS" )

· “Classical” bacterial cerebral abscess, e.g. otogenic, from sinus, secondarily to endocarditis.

*

Clinical manifestation of cerebral abscess according to localisation

· Temporal lobe abscess: ipsilateral headache, aphasia, upper homonymic quadrant anopsia.

· Frontal lobe abscess:  headache, dizziness, confusion, diminished mental capacity, hemiparesis, motoric speech disorders.

· Parietal lobe abscess:  headache, visual disturbances.

· Cerebellar abscess:  nystagmus, ataxia, dysmetria, vomiting. 

*

What can we learn from a MRI or CT scan? 

Various abnormalities are of course possible, but these can be roughly divided schematically into:

· Ring-enhanced single lesion:  abscess, with frequency toxoplasmosis > TB > cryptococcosis. The peripheral staining by the contrast medium shows the oedema zone around the abscess. On this basis a test therapy will often be started without having formal proof of toxoplasmosis. If there is no improvement within two weeks or if deterioration occurs, a stereotactic brain biopsy should be performed. In addition to these three etiologies, there can be other causes of an intracranial mass: herpes, Histoplasma, Nocardia, Candida, Kaposi, metastasis. In 10% of cases no specific cause is found.

· Non-ring enhanced lesion:  probably lymphoma > PML. In case of PML there is no mass effect.

· Bilateral diffuse lesions:  immune reconstitution syndrome if in the correct context.

· Multiple ring lesions:  toxoplasmosis >> tuberculosis.

· HIV atrophy: broadened sulci and enlarged ventricles (DD internal hydrocephalus:  flattened sulci and enlarged ventricles).

*

What can we analyse in cerebrospinal fluid?
· Direct investigation: amoebae, trypanosomes, filaria

· Cell counts: type and number (nl < 3/mm3)

· Biochemistry:  protein content (nl 25-40 mg%), glycorrhachia (nl 40-90 mg%, nl 50-80% of the glycaemia)

· Serology:  Syphilis, intrathecal production of various antibodies (compare with titre in serum sample)

· Antigen-detection:  Cryptococcus
· PCR:  Mycobacteria, JC virus, herpes, toxoplasmosis

· Stains:  Gram, Indian ink, Ziehl

· Culture:  virus, bacteria, mycobacteria, fungi

· Cytology:  only in case of suspected carcinomatous meningitis

6.6.4 Cryptococcal meningitis

Cryptococcosis is a cosmopolitan infectious disease caused by a yeast, Cryptococcus neoformans. There are two varieties: C. neoformans var. neoformans XE "Cryptococcus neoformans var. neoformans: AIDS, late clinical manifestations, neurological"  and C. neoformans var. gattii. These differ in their geographical distribution, ecology and biochemical characteristics. The antigenic specificity of the polysaccharide capsule determines four serotypes: A, B, C and D. Serotypes A and D are found worldwide in bird droppings (avian excreta), especially of pigeons. Serotypes B and C are geographically associated with certain Eucalyptus trees. C. n. neoformans occurs worldwide, whereas C. n. gattii is restricted to the tropics and subtropics. In Australia Eucalyptus camadulensis trees form the natural habitat for the var. gattii. The typical vegetative form of C. neoformans is a yeast with a diameter of 2.5 to 10 µm. The organism can also reproduce sexually. As it is a basidiomycete (Filobasidiella neoformans) it forms sexual spores: “basidiospores”. [Basidiospore: Gr: “basidon”: small base and “sporon”:  seed. This indicates the morphology:  a club-shaped cell with the haploid spores at the far end.] Infection can probably occur as a result of inhalation of either dehydrated yeast form or basidiospores. Cryptococcus neoformans primarily causes a chronic meningitis. Systemic infections, inflammation of the lungs and cutaneous lesions also occur as a result of these yeasts. The demonstration of cryptococcal meningitis in a patient is at present considered proof of HIV infection and AIDS.
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The clinical picture can be very atypical. Mild fever, headache, confusion and emaciation can be found in patients with cryptococcal meningitis. Neck stiffness is present in less than half of infected persons. Photophobia occurs in 25%. Confusion and coma occur later. Focal signs are seldom observed. Blindness can occur (possibly due to concomitant arachnoiditis), although this is less frequent in HIV patients than in immunocompetent individuals with cryptococcal meningitis. The diagnosis of a cryptococcal meningitis is made by centrifuging a few ml of cerebrospinal fluid and mixing the sediment with an equal quantity of East Indian ink. The yeasts are recognized quite easily as round organisms with a thick capsule. The saccharide capsule can be detected via an antigen detection test (latex agglutination test for serum, cerebrospinal fluid and urine). The encapsulated organism can likewise be detected in tissue biopsies. 

6.6.5 Tuberculous meningitis

Tuberculous meningitis usually presents with a non-specific clinical picture. The cranial nerves are frequently affected. Tuberculous meningitis induces an increase in the number of lymphocytes in the cerebrospinal fluid and a decrease in glycorrhachia. Acid-fast bacilli can sometimes be shown by direct examination, but in view of the low sensitivity of direct examination, a culture (Löwenstein-Jenssen) may be necessary. Nodular thickenings, i.e. tuberculomas of the meninges can be observed on CT scan or MRI.

6.6.6 Progressive multifocal leukoencephalopathy

Progressive multifocal leukoencephalopathy (PML) is a demyelinising disease caused by infection with a papova virus, the JC virus. The family of the Papovaviridae is divided into two genera:  Papilloma virus (e.g. wart virus) and Polyoma virus (including JC virus, BK virus and the SV40 virus). The name papova is derived from papilloma, polyoma and vacuolating agent. They are small double-stranded DNA viruses that are potentially oncogenic. The infection preferentially destroys the oligodendrocytes, leading to demyelinisation since the myelin sheath around axons in the central nervous system is formed by concentric folds of the cytoplasma membrane of the oligodendrocytes (analogous to the Schwann cells in the peripheral nervous system). The disease was first described in 1958 by Aström. By injection into experimental animals the virus can induce a number of brain tumours (gliomas, meningomas, neuroblastomas, medulloblastomas). JC virus undergoes intranuclear replication in the astrocytes and oligodendrocytes, as well as in other cells (the virus can be found in epithelial cells in urine, liver, spleen, lymph nodes and lungs). Infections with this virus are frequent but nearly always remain without further consequences. However, in severe immunosuppresion (CLL, Hodgkin’s disease, sarcoidosis, SLE, AIDS) a neurological syndrome can occur. Selective destruction of myelin takes place, but the axons are spared. There is little inflammation (in contrast to multiple sclerosis, where there is an inflammatory lymphocytic infiltrate). Multiple distinct foci of myelin destruction are observed in brain tissue obtained via stereotactic biopsy. The foci become confluent after a while. The lesions are asymmetrical without any preferred localisation, although lesions rarely occur in the spinal cord. The oligodendrocytes exhibit intranuclear viral inclusions. Giant astrocytes with pleomorphic, hyperchromatic nuclei strongly reminiscent of glioblastomas also occur. The clinical evolution is rapid, with an average course of disease of 2 to 4 months. Remission seldom occurs. Mono- or hemiparesis, speech disorders, mental deterioration with progression to dementia and death are the rule. Transverse myelopathy is rare. There is no fever. Headache and fits or convulsions are exceptional. The differential diagnosis includes other opportunistic infections (mycobacteria, fungi, Toxoplasma, cytomegalovirus), syphilis, cerebral lymphoma, endocarditis with embolism, HIV encephalopathy and multiple sclerosis. The EEG is usually diffusely disturbed and aspecifically slow. The cerebrospinal fluid is normal, though the virus can be detected in the fluid by PCR. CT brain scans and, even better, MRI scans show the subcortical lesions in the white matter. There is no mass effect and no staining of the lesions with contrast medium. As regards treatment, the results with various medications have hitherto been disappointing. Regression of the lesions has sometimes been seen under treatment with “HAART”. 

6.6.7 Various neurological problems

Mononeuritis (for example, facial paralysis) can occur at any stage of the HIV infection. Polyneuritis (often with severe pain and sensory disorders) in persons who are not taking any medication occurs almost exclusively in an advanced stage of the disease. Severe radiculitis with nerve pain can be caused by cytomegalovirus infection. Antiretroviral therapy, in particular Hivid®, Zerit® and Videx®, can cause neuritis. Neuritis can also be provoked by nicotibine (INH) and by alcohol, as well as vitamin B deficiency and diabetes. Neurosyphilis should be excluded in neurological problems. 

6.7 Kaposi's Sarcoma XE "Kaposi’s Sarcoma: AIDS, late clinical manifestations, neurological" 
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Dark brown (on black skin) or purplish plaques and nodules (on white skin) on the skin or reddish-purple elevations in the mouth indicate Kaposi's sarcoma. This is a cancer that can affect any part of the body (lung, intestine, eye etc.) in AIDS patients, in contrast to the so called endemic Kaposi in Africa, which develops slowly and usually causes lesions only on the feet and legs. [Note: The disease was first described in 1872 by Moritz Kaposi, a Hungarian dermatologist. The disease is encountered principally in persons from Eastern Europe and the Mediterranean basin]. Kaposi's sarcoma thus occurs less frequently in Southeast Asia than in Africa. Since Kaposi's sarcoma occurs much more frequently in homosexual men than in patients infected with HIV via blood, an infectious cause was suspected. Kaposi's sarcoma also occurs more frequently in HIV-negative transplant patients. Immunosuppression appears to be needed for expression of the agent. A new herpes virus genome (KSHV [Kaposi's Sarcoma Herpes-like Virus] or HHV-8 [human herpes virus 8]) was found in the DNA of Kaposi's sarcoma cells and certain lymphomas. This virus apparently has a causal role in these cancers (and also in a variant of Castleman’s disease, a lymphoproliferative disease of B-cells). The virus is found in sperm, though much higher concentrations occur in saliva. This virus is also suspected of playing a role in pulmonary hypertension, but more research is needed.

*

Note: herpes viruses

KSHV is the first known human virus of the genus Rhadinovirus (γ2-herpes virus). Other related viruses have been found in simians (monkeys and humanoid apes). In summary:  herpes viruses are divided into several groups:  

· α-herpes virus, 
e.g. Herpes simplex virus 1 and 2, Varicella zoster virus (= HHV3)

· β-herpes virus, 
e.g. Cytomegalovirus (HHV5), Roseolovirus (= HHV6) and HHV7

· γ1-herpes virus, e.g. Epstein-Barr virus (= HHV4) 

· γ2-herpes virus, e.g. Kaposi's Sarcoma Herpes Virus (HHV8)

6.8 Late clinical manifestations, cutaneous problems

6.8.1 Herpes simplex

Herpes genitalis is a sexually transmissible disease caused by herpes simplex virus type 2, sometimes by type 1. Primo-infection with HSV-2 is symptomatic in only 37% of cases. Transmission of the virus by asymptomatic carriers is possible, even after many years. A first acute episode is either a primo-infection in a person who has never been infected with HSV-1 of HSV-2 before, or a first clinical manifestation of herpes genitalis in a patient who has been carrying the virus for some time. This first episode is classically expressed as blisters followed by ulcerations accompanied by a burning sensation, discomfort and sometimes intense pain. Some patients also report headache and symptoms indicating a neurological disorder: neuralgia, sensory disorders in the calves and urine retention. Recurrences are generally less serious than the first episode. Recurrences are more frequent with HSV-2 infection than with HSV-1 infection. With time, however, the frequency of relapses decreases. Application of steroid-containing crèmes should be avoided, especially with eye lesions.

6.8.2 Herpes zoster
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Herpes zoster, zona or shingles results from reactivation of latent varicella zoster virus. The initial infection with this virus will result in chickenpox. Afterwards, the virus will stay dormant in the dorsal root ganglia and cranial nerve ganglia. The reactivation will result in a totally different clinical picture. There will inflammation of the posterior and anterior horns of the gray matter, the meninges, and the dorsal and ventral roots. This can proceed subclinical. Skin lesions will appear in a dermatome and sometimes in adjacent dermatomes. The initial symptom is often pain along the site of the future eruption. This pain precedes the rash by 2-3 days. Afterwards, characteristic crops of vesicles will appear. These have an erythematous base. Hyperaesthesia of the affected zone might develop. Dissemination to other parts of the skin and/or to visceral organs can occur, especially in immunodepressed people. Although fewer than 4% of non-immunedepressed people will experience a recurrence, new flare-ups are common in AIDS patients. Postherpetic neuralgia can persist for many months, even years. When herpes zoster affects the otic/geniculate ganglion, geniculate zoster, better known as the Ramsay Hunt syndrome will follow. Pain in the ear and facial paralysis will follow. There will be a vesicular eruption in the external auditory canal. Taste may be lost in the anterior two thirds of the tongue. If the gasserian ganglion in affected, ophthalmic herpes zoster will appear. A vesicular rash in the distribution area of this branch of the fifth cranial nerve is typical. Vesicles on the tip of the nose are a warning sign which indicate involvement of the nasociliary nerve. In this case, corneal lesions are to be expected (75% probability). If there is no lesion on the tip of the nose, the eyeball is involved in 30% of patients. Herpetic keratitis is vision-threatening.

6.8.3 Late clinical manifestations, Penicillium marneffei
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In Southeast Asia infection with Penicillium marneffei XE "Penicillium marneffei: AIDS, late clinical manifestations"  should be included in the differential diagnosis of skin lesions. This fungus causes high fever (95%), hepatomegaly (40-90%), lymphadenopathy (50-90%), cough (50%), anaemia (40-80%), emaciation or weight loss (75%), splenomegaly (15-60%) and skin lesions (70%). The skin shows several papules with central umbilication. The chest X-ray can resemble tuberculosis. The organisms can be demonstrated in a smear from the skin, lymph nodes, sputum and/or from the bone marrow (a bone marrow analysis is the most sensitive). The white blood cell count varies greatly. The fungus is sometimes found in neutrophils in peripheral blood. Culture is also possible. The fungus is sensitive to amphotericin B and itraconazole. Do not confuse the yeast cells with other fungi or leishmania amastigotes. 

*

The natural reservoir of Penicillium marneffei is still poorly known, though a connection with certain rodents (so-called bamboo rats such as Rhizomys sp. and Cannomys sp.) is thought to be likely. The organism was first isolated from the liver of a bamboo rat in 1956. It is named after Dr. Marneffe, a former director of the Pasteur Institute in Indochina. The first naturally infected human case was described in 1973. The mode of transmission has not yet been fully elucidated. 

6.8.4 Late clinical manifestations, various cutaneous problems 
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A papulopruriginous to nodular skin rash occurs in about 10 % of the seropositive population in the tropics. The cause of this nodular prurigo is not known. The itching is sometimes intolerable and difficult to treat. The differential diagnosis includes scabies (also frequent and sometimes very severe) and onchocerciasis. One gets the impression that HIV positive persons react more violently and with more itching (pruritus) to various insect bites. Cutaneous rash - not necessarily with itching – can occur as a result of side-effects of medication (sulphamethoxazole, thiosemicarbazone). Symptomatic treatment is often the only treatment for itch. Seborrheic dermatitis is very frequent (3% in the general population, but up to 50% in AIDS patients). This seems to be connected with a reaction to the skin yeast Pityrosporon ovale XE "Pityrosporon ovale: AIDS, late clinical manifestations, various cutaneous problems" . Immunodeficient persons often develop a chronic, refractory, extensive but quite benign skin infection with a pox virus: molluscum contagiosum. This results in numerous small umbilicated papules. Psoriatic skin lesions are frequently activated during HIV infection.

6.9 Late clinical manifestations, ocular abnormalities 

6.9.1 Anterior segment

Keratitis can be caused by various organisms ranging from herpes viruses to microsporidia.

6.9.2 Posterior segment 

Minor infarctions in the retinal nerve layer (“cotton-wool spots”) are very frequent. They are transient and are of no further significance. In Europe before the era of antiviral combination therapy approximately 20% of AIDS patients developed ocular lesions due to infection with the cytomegalovirus. CMV retinitis is rare in developing countries as most patients do not survive a very severe immunodeficiency condition for a sufficiently long period of time (they die earlier of something else). CMV spreads from cell to cell in the retina and causes a peripheral or paracentral scotoma (retinal necrosis) that gradually becomes larger. Tunnel vision is one consequence of the destruction of the peripheral retina. Multiple minor haemorrhages and perivascular sheathing is characteristic of this infection. Retinal detachment can follow focal atrophy of the retina. If left untreated it can lead to blindness. Blindness is caused less frequently (3%) by toxoplasmosis retinitis. In cases of toxoplasmosis of the retina there is also a high risk (30%) of toxoplasmosis of the brain. Pneumocystis carinii choroiditis is very rare. Retinal necrosis can be caused by herpes simplex or herpes zoster virus.

6.10 Late clinical manifestations, slim disease and other problems

Weight loss is very frequent. It occurs in more than 90% of patients and can be very substantial ("slim disease"). It is probably multifactorial:  hypermetabolic patients with various infections, cytokine mediated effects, direct effects of HIV itself, malabsorption, anorexia, etc. Many patients die of extreme cachexia. In many cases tuberculosis is found in unusual sites upon autopsy. Many patients develop lymphadenopathy in the course of their illness. Tuberculosis should be excluded in cases of seriously enlarged (> 4 cm) or asymmetrically enlarged lymph nodes (lymph node aspirate with Ziehl staining). Syphilis, toxoplasmosis and non-Hodgkin’s lymphoma can also cause lymph node swelling.

7 Surveillance (epidemiological monitoring) XE "AIDS: surveillance (epidemiological monitoring)" 
In the West, various criteria are used for diagnosing AIDS. However, most of them are not practical in Third World countries as they are frequently based on complex laboratory procedures. Diagnosis of certain opportunistic infections is sometimes not possible without good laboratories. A clinical definition that can be used in Africa has therefore been proposed.

World Health Organization (WHO) clinical definition of AIDS in Africa: 

AIDS in an adult is defined as the presence of at least 2 major criteria and at least 1 minor criterion (in the absence of any other cause of immunosuppression such as cancer, cytostatic therapy, prolonged steroid therapy or malnutrition). These criteria of course do not have 100% sensitivity and they are not 100% specific. They are only intended as guidelines. This definition should not be used by clinicians to declare the diagnosis without the result of a HIV-test. New definitions have been proposed since HIV-tests have become more available. 

Major
Weight loss > 10 % of earlier weight


Chronic diarrhoea > 1 month


Prolonged high temperature > 1 month (constant or intermittent)

Minor
Generalised pruritic papulous cutaneous rash


Generalised lymph node swelling


Persistent cough > 1 month (when no TB)


Chronic Candida infection in mouth/throat


Recurrent Herpes zoster


Chronic progressive and generalised Herpes simplex infection, resulting in painful genital ulcerations, not responding to antibiotics

Other
The presence of disseminated Kaposi's sarcoma or cryptococcal meningitis is in itself sufficient for AIDS diagnosis.

*

CDC surveillance Case Definition for AIDS 

In the diagnosis of the following diseases AIDS is assumed, even if the HIV status is not known. This concerns patients without other underlying immunodeficiencies.

· Candidiasis of oesophagus, trachea, bronchi or lungs

· Extrapulmonary cryptococcosis

· Chronic cryptosporidiosis (> 1 month)

· CMV infection of any organ, except liver, spleen or lymph nodes, when this has been present > 1 month.

· Herpes simplex infection with chronic (> 1 month) affection of mucocutaneous membranes, lungs or oesophagus. 

· Kaposi's sarcoma in persons under 60 years old.

· Primary central nervous system (CNS) lymphoma in persons under 60 years old.

· Lymphoid interstitial pneumonitis (LIP) and/or pulmonary lymphoid hyperplasia in children < 13 years

· Disseminated Mycobacterium avium or M. kansasii
· Pneumocystis carinii pneumonia

· Progressive multifocal leukoencephalopathy (JC virus)

· Toxoplasmosis of the brain in persons over one month old.

*

Diseases diagnosed in known HIV positive persons

· Multiple recurrent pyogenic infections in children under 13 years old.

· Recurrent Salmonella septicaemia

· Disseminated coccidioidomycosis or histoplasmosis

· Chronic isosporiasis

· Kaposi's sarcoma, irrespective of age

· Primary CNS lymphoma, irrespective of age

· Non-Hodgkin’s lymphoma or immunoblastic sarcoma

· Extrapulmonary tuberculosis

*

Disease with suspected diagnosis in HIV positive persons

· Oesophageal candidiasis

· CMV (Cytomegalovirus) retinitis

· Kaposi's sarcoma

· LIP in children under 13 years old

· Disseminated mycobacteriosis (without culture)

· Pneumocystis carinii pneumonia

· Toxoplasmosis of the CNS in a person for a period of over one month

· HIV encephalopathy

· HIV wasting syndrome

*

CDC classification of HIV infection

· Group 1:  acute infection

· Group 2:  asymptomatic infection

· Group 3:  persistent generalised lymphadenopathy

· Group 4:  other disease(s) present

· A:  constitutional disease 

· B:  neurological disease

· C:  secondary infectious disease (see list above)

· D:  secondary tumours

· E:  other diseases
*

WHO clinical staging system for HIV infection and disease
Clinical stage 1 

· Asymptomatic

· Persistent generalised lymphadenopathy. 

· Performance scale 1:  aymptomatic and normal activity

*

Clinical stage 2

· Weight loss > than 5% and < 10% body weight 

· Minor mucocutaneous symptoms (seborrheic dermatitis, prurigo, fungal nail infections, recurrent oral ulceration, angular stomatitis).

· Herpes zoster within the previous 5 years

· Recurrent upper respiratory tract infection (i.e. bacterial sinusitis)

· And/or performance scale 2:  symptomatic, normal activity

*

Clinical stage 3

· Weight loss > 10% body weight

· Unexplained chronic diarrhoea > 1 month

· Unexplained prolonged fever (intermittent or constant) > 1 month

· Oral candidiasis

· Oral hairy leukoplakia

· Pulmonary tuberculosis within the previous year

· Severe bacterial infections (i.e. pneumonia, pyomyositis)

· And/or performance scale 3:  bed-ridden < 50% of the day during the last month

*

Clinical stage 4

· HIV wasting syndrome (weight loss >10% body weight plus unexplained chronic diarrhoea or chronic weakness and unexplained prolonged fever (> 1 month). 

· Pneumocystis carinii pneumonia

· Toxoplasmosis of the brain

· Cryptosporidiosis with diarrhoea for > 1 month

· Extrapulmonary cryptococcosis

· CMV infection of an organ other than liver, spleen or lymph nodes

· Herpes simplex virus infection, mucocutaneous > 1 month, or visceral (any duration)

· Progressive multifocal leukoencephalopathy

· Any disseminated endemic mycosis

· Candidiasis of the oesophagus, trachea, bronchi or lungs

· Disseminated atypical mycobacteriosis

· Non-typhoidal Salmonella septicaemia

· Extrapulmonary tuberculosis

· Lymphoma

· Kaposi’s sarcoma

· HIV encephalopathy

· And/or performance scale 4:  bed-ridden >50% of the day during last month.

8 Diagnosis of HIV-infection XE "AIDS: diagnosis of HIV-infection" 
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Two different blood tests are advised to confirm infection with HIV. In well equipped laboratories antibodies to HIV can be determined with an ELISA test. If the result is positive, a control is performed using a so called Western blot, though this is a very expensive test. The performance of a second (technically different) ELISA test or of a rapid test has been proposed for developing areas. A virus culture and PCR for HIV can be carried out if in doubt or for research purposes, though these are difficult techniques. Electricity is needed for ELISA tests, as well as the necessary apparatus and personnel who can use and maintain the equipment. If the tests are available and if priorities have to be set, the blood bank must be considered first (checking of blood donors). In the period before seroconversion, the serology is negative, even though there is infection. Viral proteins can be detected in the blood using antigen detection. The problem of this “window” in HIV detection (for example in blood donors) is especially significant in regions with high prevalence of HIV. These quite complicated tests may often not be available in rural areas. The “HIV check” test, which can be performed under quite primitive conditions, is easier to carry out than an ELISA. Current ELISA tests detect HIV-1 and HIV-2 simultaneously.

*

The diagnosis in children under 15 months is difficult with simple tests. All children born from seropositive mothers will be seropositive. Antibodies in the blood may originate from the mother or from the child itself. The maternal antibodies disappear spontaneously from the child’s blood in the course of the following months. After 18 months (usually earlier) they are no longer detectable. Children who are infected with HIV produce their own anti-HIV antibodies and will thus remain seropositive, despite the disappearance of the maternal antibodies. There are other techniques besides serology to determine whether or not a child is infected. Detection of a viral antigen (p24 antigen) in the child’s blood is a specific but rather insensitive test (only about 15% of infected children have a positive antigen test in their first year of life). Infection can be demonstrated by PCR (polymerase chain reaction) and virus culture, though these can also give false negative results in infected newborn babies. 

9 Treatment XE "AIDS: treatment" 
9.1 Treatment, general

In view of the rapidly changing situations, it is advisable to acquire a recent copy of “The Sanford Guide to HIV/AIDS Therapy”. This is published annually (order via www.sanfordguide.com). Updates on AIDS treatment can be found on http://www.hivatis.org.

*

AIDS is still an incurable disease, although patients’ suffering can certainly be alleviated. Counselling and support are important and include: 

· discussing the diagnosis

· how transmission of the virus takes place

· how transmission can be prevented

· how one can best preserve health for as long as possible

· how to tackle the many AIDS problems that occur

Above all, listen to the patient. Patients will benefit from a friendly doctor sympathetically listening to their story, being able to give a clear and logical explanation for their discomfort and reassuring them that they are not alone in this.

9.2 Treatment, antiviral agents
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The various antiviral drugs are practically unavailable in developing countries although this situation is changing rapidly.

9.2.1 Reverse transcriptase inhibitors

There are several types of reverse transcriptase inhibitor

· nucleoside analogues 

· non-nucleoside analogues 

· nucleotide analogues

*

Nucleoside-analogues

A nucleoside consists of a sugar or saccharide (ribose or deoxyribose) and a base (pyrimidine or purine). Nucleoside compounds have to be metabolised to triphosphate compounds before they become active, in contrast to non-nucleoside compounds, which are directly active. As nucleoside analogues have to be phosphorylated in the cell before becoming active, antagonism between molecules that use the same phosphorylation pathways should be taken into account. Hence AZT and d4T as well as ddC and 3TC are not combined with each other. Furthermore, combinations of drugs with a similar toxicity profile, such as ddC + ddI or ddC + d4T should be avoided.

*

Various drugs in this class can disturb the gamma-DNA polymerase in the mitochondria, resulting in mitochondrial dysfunction. This is characterised by myopathy, cardiomyopathy, neuropathy, liver steatosis and/or lactate acidosis. [Humans have 5 different DNA polymerases: alpha (replication lagging strand nuclear DNA), beta (repair nuclear DNA), gamma (replication mitochondrial DNA), delta (replication leading strand nuclear DNA), epsilon (repair nuclear DNA). Do not confuse these with the prokaryotic DNA polymerases I, II and III]. 

*

The intracellular half-life of the nucleoside-analogue triphosphates shows considerable variation:

Drug
Half-life (hours)

Zidovudine
3 

Didanosine
25-40

Zalcitabine
3-4

Stavudine
3-4

Lamivudine
8-12

*

· Zidovudine XE "Zidovudine: AIDS, treatment, reverse transcriptase inhibitors"  (Retrovir®). Zidovudine became available in 1987. Azidothymidine or zidovudine (Retrovir®, AZT) is a substance resembling thymidine, one of the constituents of DNA. After incorporation into a growing RNA-DNA heteroduplex, AZT prevents further synthesis of the chain. Hence virus replication in a newly infected cell is impaired and further infection of healthy cells is prevented since no progeny virus are produced. AZT is a very expensive drug. Its principal side-effect is bone marrow toxicity, though this is not very frequent (2% severe anaemia after 18 months’ therapy). Macrocytosis is quite frequent. Reversible myopathy sometimes occurs. A blue discolouration of finger- and toenails and mucosae can occur. There are no major drug interactions, though other myelotoxic drugs such as pyrimethamine or ganciclovir are best avoided. Use of Retrovir® should be avoided if the patient suffers from severe anaemia, leukopaenia or persistent muscle pain. It must not be combined with Zerit®. The favourable effect of azidothymidine monotherapy is short-lived and resistant mutants quickly appear. It definitely has a role in the reduction of perinatal transmission. Aztec® is an AZT extended release formulation. Zidovudine is also combined with other antiviral substances in one tablet, e.g. Combivir® (AZT + lamivudine) and Trizivir (AZT + 3TC + abacavir). 

· Lamivudine XE "Lamivudine: AIDS, treatment, reverse transcriptase inhibitors"  (Epivir®). Lamivudine or 3TC is administered to an adult as two 150 mg doses per day. It can be taken with or between meals. Lamivudine undergoes renal excretion and the dose should be modified in cases of kidney failure (creatinine clearance <50 ml/minute). Due to its low molecular weight and low protein binding lamivudine can be eliminated by haemodialysis. It is usually tolerated well. Headache and nausea are undesirable side-effects. Occurrence of pancreatitis and paraesthesia is rare. Epivir® must not be combined with Hivid®. The combination of lamivudine and zidovudine is available as Combivir®. Coviracil® is a new drug that strongly resembles 3TC and exhibits a similar resistance profile, though it is possibly more potent. It should be given only once per day. Persons with chronic active hepatitis B can also be treated with lamivudine (Zeffix®) as well as with interferon alpha-2a (for example with Roferon®-pen). This has the significant advantage of allowing oral administration (interferon can only be injected). The best treatment regimen and the type of patients who will most benefit are still to be determined. Resistance to Epivir® occurs quite easily (few mutations needed). Lamivudine-resistant mutants can emerge within a few weeks if viral suppression and drug pressure are insufficient. Once again this shows the importance of combination therapy. 

· Emtricitabine (Emtriva®, Coviracil®; syn XE "Coviracil: AIDS, treatment, other medication"  FTC) is the phosphorylated form of 3TC (lamivudine, Epivir®). It can be given once per day.

· Stavudine XE "Stavudine: AIDS, treatment, reverse transcriptase inhibitors"  (Zerit®). This exists as capsules of 30 and 40 mg and as a solution of 1 mg/ml. The dose is 30 mg BD for adults under 60 kg and 40 mg BD for people weighing more than 60 kg. Combination with zidovudine is not advised. The principal side-effect is peripheral neuropathy, often occurring at a late stage and frequently irreversible. The slow-release formulation (Zerit EC® 100 mg) should be given only once per day and causes less intestinal discomfort. Like all reverse transcriptase inhibitors, Zerit® also inhibits DNA polymerase γ, the enzyme that catalyses replication of mitochondrial DNA. The ratio of mitochondrial DNA to nuclear DNA decreases during treatment. A number of side-effects of the drug can be interpreted as “mitochondriopathy”. Due to the impaired function of these energy-producing cell organelles there is an increased risk of hyperlactataemia and even lactate acidosis. Myopathy and neuropathy can also occur. 

· Zalcitabine XE "Zalcitabine: AIDS, treatment, reverse transcriptase inhibitors"  (Hivid®). This is given in a dose of 0.75 mg three times per day, and does not need to be given with meals. It is not a very potent drug. The principal side-effect is a peripheral sensomotor neuropathy. It should not be combined with Epivir®.

· Didanosine XE "Didanosine: AIDS, treatment, reverse transcriptase inhibitors"  (Videx®). Didanosine (ddI or dideoxyinosine) became available in the West in 1992. This substance exists in the form of 100 mg tablets and as 10 mg/ml solution. The usual daily dose in an adult weighing more than 60 kg is 400 mg, in one or two doses. In view of the diminished intestinal absorption in the presence of food, ddI must be taken at least 30 minutes before or 2 hours after a meal. The substance is rapidly metabolised at an acidic pH. It is thus best not dissolved in drinks containing carbon dioxide. Patient compliance improves by taking one enterically coated ddI-capsule per day. The principal side-effects are pancreatitis as well as gastro-intestinal, liver and neurological abnormalities. Lactate acidosis is rare. Pancreatitis is a contra-indication. The formulation Videx EC permits the drug to be administered once per day (400 mg enteric coated tablet for an adult person weighing more than 60 kg). The absence of a buffer in Videx EC tablets makes it possible for it to be combined with indinavir, ketoconazole and ciprofloxacin.

· Abacavir XE "Abacavir: AIDS, treatment, reverse transcriptase inhibitors"  (Ziagen®). The drug is chemically related to 2’-deoxyguanosine. Like all NRTIs (Nucleoside Reverse Transcriptase Inhibitors), abacavir is a prodrug that must be phosphorylated intracellularly in order to be activated. It is, however, not a substrate for enzymes that phosphorylate other NRTIs. Hypersensitivity reactions sometimes occur (4%). These can sometimes proceed mildly, such as cutaneous rash or a flu-like illness with cough, or very severely. Such reactions are absolute contra-indications for restarting the medication. They nearly always occur within the first 6 weeks after initiating treatment. The drug is rapidly absorbed (both from tablets and from syrup). This is not affected by food. The product has a high bioavailability, i.e. 83%. Penetration into the cerebrospinal fluid is good (30-44%). Elimination from the body is not dependent on the P450 isoenzyme complex (reduced risk of drug interactions). There is a definite synergism between abacavir (Ziagen®) and amprenavir (Agenerase®).
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· Trizivir XE "Trizivir: AIDS, treatment, reverse transcriptase inhibitors" ®. The combination zidovudine, lamivudine and abacavir (Trizivir®) has been available on the market since 2002. The patient should take one tablet twice per day. This scheme is expected to substantially improve compliance. It is probably less effective with high viral loads and when the CD4-cell count is less than 200.

*

Non-nucleoside RT-inhibitors

These substances bind to reverse transcriptase and inhibit the enzyme.
· Nevirapine XE "Nevirapine: AIDS, treatment, non-nucleoside RT-inhibitors"  (Viramune®). The recommended dose is one 200 mg tablet/day for 2 weeks, followed by one 200 mg tablet twice daily. This initial regimen is necessary as the compound induces its own breakdown. If initially 400 mg per day is given this would result in overdosing. Hypersensitivity reactions with skin rash occur. The blood level falls by 35% if St John’s wort is taken at the same time (interaction via CYP3A4). The drug is destined to play an important role in the prevention of neonatal transmission in developing countries. In July 2000 Boehringer Ingelheim Company decided to offer Viramune® free for a period of five years for the prevention of transmission of HIV-1 from mother to child in certain developing areas. In some countries, like Thailand, certain generic fixed drug-combinations, such as d4T, 3TC and nevirapine (GPO-Vir) are supplied in one pill. Taking a pill twice per day costs half a Euro (i.e. half a US dollar).
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· Efavirenz XE "Efavirenz: AIDS, treatment, non-nucleoside RT-inhibitors"  (Stocrin®, Sustiva®). The drug is administered in the evening as a single 600 mg dose (200 mg tablets). A single-tablet formulation is being developed. Skin rash (in 20%) may improve with antihistamines. Alterations in the patients' psychological condition have been reported (restlessness, nightmares, etc.). These side-effects usually disappear within the first four weeks. It lowers the blood level of indinavir, so that the latter has to be given in higher doses (1 g TDS). Efavirenz has a long half-life (48 hours), and hence is more “forgiving” when a dose is missed. Efavirenz is not used in the early stages of pregnancy, as it is teratogenic in monkeys and apes in the first three months of gestation.
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· Experimental. Diarylpyrimidines (DAPYs) compounds are a new class of NNRTIs which are highly active on both wild type HIV and mutant HIV. Examples are TMC120 (dapivirine) and TMC125 (etravirine). At present these products are still in the test phase and have therefore not yet obtained a therapeutic place in clinical practice. 

 *

Nucleotide-analogues

· Tenofovir XE "Tenofovir: AIDS, treatment, nucleotide-analogues"  (Viread®). Tenofovir disoproxil fumarate (Viread®) is administered as a 300 mg tablet once a day, preferably with a meal. It has less side-effects than most other drugs. Nucleotide analogues closely resemble nucleoside analogues such as Retrovir® or Epivir®. The only difference is that nucleotide analogues are chemically preactivated and thus have to undergo less biochemical processing in the body before becoming active. Tenofovir is studied as a preventive once-per-day pill for high-risk groups such as prostitutes. If the results of these studies would show a positive preventive effect, it would be important not to loose sight of condom-use as a preventive stategy.

9.2.2 Fusion inhibitors

· Enfuvirtide XE "Enfuvirtide: AIDS, treatment, fusion inhibitors"  (T20, pentafuside, Fuzeon®) prevents the fusion of viral and cell membranes, a critical step in the infection process. After locking onto a CD4 cell, a protein in the viral membrane -gp41- must undergo a conformational change to expose a fusion peptide. Enfuvirtide, a 36-aminoacid peptide, binds to one of two heptad-repeats in gp41 and prevents this conformational change. Enfuvirtide needs to be injected SC twice per day (90 mg BD for an adult), which is a big disadvantage. Enfuvirtide is associated with increased headache, insomnia, peripheral neuropathy and depression. It is very expensive. 

· T1249 : experimental at the time of writing.

9.2.3 Protease inhibitors

In contrast to AZT and similar molecules, the protease inhibitors inhibit maturation of HIV proteins. They inhibit a viral enzyme (protease) that cleaves viral protein precursors into their separate components. Protease inhibitors have the disadvantage that a large number of pills have to be taken. There are numerous side-effects. Multiple interactions with other drugs are possible. Lipodystrophia with redistribution of body fat, hypercholesterolaemia, hypertriglyceridaemie and diabetes mellitus can occur. Insulin resistance may occur due to the blockade of certain cellular saccharide transport molecules (glucose transporter 4). There is evidence that protease inhibitors such as indinavir and saquinavir inhibit the development of Kaposi's sarcoma, not only because of their antiviral effect but also by direct interference with the angiogenesis in the tumour.

*

· Saquinavir XE "Saquinavir: AIDS, treatment, protease inhibitors"  (Invirase®, Fortovase®). Invirase® is poorly absorbed from the gastrointestinal tract (bioavailability about 4%). Boosting with ritonavir raises the blood level of saquinavir. Ingestion together with grapefruit juice considerably increases the absorption (see also cytochrome P450). An alternative is Fortovase® 1000 mg twice daily, each time with 100 mg ritonavir as a booster. Fortovase® can be kept for up to 3 months without refrigeration. Invirase 500 mg tablets are expected to become available soon.

· Ritonavir XE "Ritonavir: AIDS, treatment, protease inhibitors"  (Norvir®). This is very potent antiviral product, but is frequently poorly tolerated due to gastrointestinal side-effects. Nausea and perioral paraesthesias are frequent. Ritonavir needs to be given only twice per day, preferably with meals. The syrup contains 40% alcohol. The bitter taste can be masked by mixing it with chocolate milk. It is a potent cytochrome P450 (CYP3A4) inhibitor, both in the intestinal wall and liver. This is the most important enzyme for the metabolism of protease inhibitors. There is a substantial first-pass metabolism. There are many interactions with other medications, including, among others, saquinavir and indinavir, so that the dose of these latter substances can be reduced (inhibition of breakdown). It is at present mainly used for its “booster effect” and not so much for its direct antiviral effect. Kaletra® (see further ) is an example of this.

· Indinavir XE "Indinavir: AIDS, treatment, protease inhibitors"  (Crixivan®). This substance is usually tolerated quite well, though 3 doses each of 800 mg (if without Norvir®) are required per day. It should be taken away from meals. Indinavir penetrates into the cerebrospinal fluid and should also play a part in the prevention of AIDS dementia (HIV-encephalopathy). There are many interactions with other medications. If St John’s wort is taken at the same time the blood level falls by 80%. Kidney stones, renal insufficiency and haemolytic anaemia can occur. It is advisable to drink plenty of fluid when taking Crixivan®.

· Nelfinavir XE "Nelfinavir: AIDS, treatment, protease inhibitors"  (Viracept®). The 250 mg tablets are initially taken in a dose of 750 mg three times a day. Undesirable side-effects of nelfinavir mesylate include gastrointestinal disorders such as diarrhoea. Monitoring liver function is advised. Easier regimens such as five 250 mg tablets twice per day, have been subsequently worked out. Introduction of 625 mg tablets is expected. 
· Amprenavir XE "Amprenavir: AIDS, treatment, protease inhibitors"  (Agenerase®). This drug is best used in combination with ritonavir. In this way, a reduced number of tablets can be taken (600 mg twice per day instead of 8 x 150 mg capsules twice per day).

· Lopinavir/ritonavir XE "Lopinavir/ritonavir: AIDS, treatment, protease inhibitors"  (Kaletra®). Lopinavir is a protease inhibitor. The compound has been marketed in a fixed combination with ritonavir (both drugs in one tablet:  Kaletra®). Ritonavir is not actually used here as an antiviral agent as such, but serves to raise the plasma concentration of lopinavir via inhibition of breakdown of the latter. Kaletra® can be kept unrefrigerated for only one month.

· Atazanavir XE "Atazanavir: AIDS, treatment, protease inhibitors"  (Reyataz®, earlier name Zrivada). Atazanavir is a novel protease inhibitor that needs to be given only once per day (400 mg). The medicament does not cause any hyperlipidaemia, in contrast to other drugs of the same class. Hyperbilirubinaemia can occasionally occur (without liver function disturbances).

· Tipranavir. Tipranavir XE "Tipranavir: AIDS, treatment, other medication"  is very promising as it shows no cross-resistance with the first protease inhibitors. It is a potent and non-peptidic HIV-1 protease inhibitor, the first of its kind. It can be "boosted" by subtherapeutic levels of ritonavir (e.g. TPV/r 500/200 mg twice per day). The most common side effects are gastrointestinal disturbances (diarrhoea, nausea, vomiting).

9.2.4 Other
Resistance to various antiviral agents is increased by underdosing, monotherapy and irregular dosings. New drugs will be necessary. There are various drugs with antiviral activity that are at present still in an experimental stage. Lodenosine XE "Lodenosine: AIDS, treatment, other medication" , entecavir XE "Entecavir: AIDS, treatment, other medication" , emivirine XE "Emivirine: AIDS, treatment, other medication" , capravirine XE "Capravirine: AIDS, treatment, other medication" , calanolide A XE "Calanolide A: AIDS, treatment, other medication"  and diaminopurine-dioxalane XE "Diaminopurine-dioxalane: AIDS, treatment, other medication"  are just a few of a wide range of drugs. An Indian company produces the combination nevirapine 200 mg + stavudine 30/40 mg + lamivudine 150 mg under the name Triomune®. Fluorocytidine XE "Fluorocytidine: AIDS, treatment, other medication"  shows activity against both HIV and HBV. A once-daily dose of 200 mg reduced HIV viral load by 1.9 log copies/ml. 

*

Hydroxyurea XE "Hydroxyurea: AIDS, treatment, other medication"  (Hydrea®) has an antiviral activity and is synergistic with ddI, but potentiates the toxicity of the latter (idem D4T). The mode of action is still not clear, though hydroxyurea probably inhibits the synthesis of deoxynucleotides by blocking the enzyme ribonucleotide reductase. Its routine use is not recommended, since its clinical efficacy has not yet been demonstrated. 

*

The following products are not often used:  

· Delavirdine XE "Delavirdine: AIDS, treatment, other medication"  (Rescriptor®):  not available in Europe. It is associated with maculopapulous rash and itching, fever, conjunctivitis and joint pain.

· Loviride XE "Loviride: AIDS, treatment, other medication"  is no longer used.

· Adefovir dipivoxil XE "Adefovir dipivoxil: AIDS, treatment, other medication"  (Preveon®). This is a nucleotide-analogue and has been abandoned. This substance contains a phosphoryl group and does not need to be phosphorylated (does not require any intracellulair transformation to form an active molecule). Due to possible side-effects on the mitochondria, it was best taken together with L-carnitine. The latter compound has an important role in the transport of long-chained lipids through the membranes of mitochondria. These latter have a role in energy production (beta-oxidation) and in the production of cardiolipine, a phospholipid (diphosphatidylglycerol).

9.3 Treatment, therapeutic schemes

Combinations of drugs are at present being used in the West (compare with tuberculosis and leukaemia chemotherapy). Various cocktails, that often have to be individually adapted, are used. As first-line treatment the WHO advises a scheme with 2 nucleoside analogues in combination with an NNRTI ("highly active antiretroviral therapy" or "HAART"). Alternatively, the combination of 2 nucleoside analogues and a protease-inhibitor can be used. Zidovudine, stavudine, lamivudine, abacavir, nevirapine and efavirenz penetrate into the cerebrospinal fluid and can thereby have a preventive effect on the occurrence of AIDS dementia. Any combination treatment should, therefore, contain one of these molecules. Videx® does not penetrate very well into the cerebrospinal fluid.

*

The recommended therapy is a triple therapy consisting of:  

· First line: 2 nucleoside analogues + 1 NNRTI 

· Second line: 2 nucleoside analogues + 1 boosted protease inhibitor

*

Initial treatment regimens with minimal patient inconvenience: 

· Combivir:  2 x 1 per day, in combination with Kaletra® 2 x 3 per day

· Or 

· Combivir: 2 x 1 per day, with Viramune 2 x 1 per day (for the first two weeks 1 per day)

· Or 

· Trizivir
: 2 x 1 per day

· Or

· Aztec: Once per day, in combination with Videx EC once per day and Sustiva once per day

*

Combinations of reverse transcriptase inhibitors to be avoided: 

· DDC-D4T hence NOT:  Hivid + (Zerit, Videx or Epivir), also not Retrovir + Zerit

· DDC-DDI

· DDC-3TC

· AZT-D4T

*

Combinations of reverse transcriptase inhibitors to be preferred: 
· AZT-3TC: Combivir® is a fixed combination of 300 mg AZT with 150 mg 3TC.

· D4T-DDI

· D4T-3TC

· AZT-DDI

· AZT-DDC

*

Clinicians are aware that the development of resistance is a significant problem in achieving long-term success with highly active antiretroviral therapy (HAART). However, resistance is not an all or none phenomena, but instead comes in gradations. These gradations are defined by the increase in the inhibitory concentration of a particular drug to a level higher than that of wild-type viruses. In some cases viral resistance can be overcome by increasing plasma concentrations, something that is routinely done when ritonavir is used to slow down degradation of protease inhibitors ("boosted PI). The use of the C-trough/IC50 ratio (Inhibitory quotient or “IQ”) has been found to be a useful marker of antiretroviral efficacy.

*

Note: Compliance

Medication which has to be taken only once daily is easier to take than medication which requires multiple dosing. Once daily regimens improve compliance. 

Can be given once daily : Viread®, Emtriva®, Videx EC®, Zerit XR®, Stocrin®, Reyataz®

*

9.4 Treatment, reduction of the viral load

The viral load is measured with various techniques such as quantitative PCR (HIV RNA or bDNA, branched DNA) and is expressed as the number of viral RNA copies per millilitre of blood. Combination antiviral treatment with at least 1 protease inhibitor reduces the viral load in 80% of treated patients to below the present detection limit. However, it is still not yet known how long this effect lasts. A viral load of >30,000 copies of RNA/ml is often regarded as an indication for antiviral drug therapy. A drug is considered effective when a reduction of at least 90% of the initial viral load can be achieved. It is of course best to achieve an undetectable viral load. Most current techniques have a detection limit of 50 RNA copies per ml. The question to what extent the viral load in the blood reflects the viral load in various tissues has not yet been satisfactorily answered. Some HIV strains are difficult to detect with the currently available commercial techniques.

*

When should treatment with antiviral agents be started?

Nobody has a hard and fast answer to this and the recommendations differ somewhat. Some experts advise an early start (as soon as the viral loading exceeds 5,000-10,000 copies/ml) regardless of the CD4-cell count. This means that the great majority of patients should be treated. Is this desirable? Arguments based on virology and immunology (with the necessary uncertainty and regular new information) sometimes conflict with the clinicians' findings (also with their uncertainties, subjectivity and doubts). HIV is a chronic infection and the question arises whether patients can take these cocktails for 10 or 15 years and tolerate the side-effects for all this time. Compliance (or non-compliance) with therapy is a very important issue. Furthermore, there is the cost of all this. On the other hand experience with the drugs is limited in time and new clinical and therapeutic data are constantly appearing. Tritherapy is usually started in symptomatic patients, patients with less than 350 CD4 cells/(l and patients with a viral load of more than 30,000 copies/ml. However, these criteria serve only as guidelines. They should be individually adjusted and a decision made for each individual patient. Antiviral treatment is potentially dangerous for the foetus in the first three months of pregnancy.

*

In developing countries it is best to wait before starting antiviral therapy, certainly if the patient has insufficient financial means to continue the treatment. Moreover, protease inhibitors are difficult to combine with the classical antituberculosis treatments. The instability of certain products in high temperature environments should be taken into account (e.g. Kaletra). 

9.5 Treatment, interactions

9.5.1 Safe to use in combination with HAART

Many interactions between protease-inhibitors and other drugs have been described. When in doubt, an up to date table should be consulted. It is however useful to have some idea of which drugs cause no major interactions. The following are likely to be safe:  

Fever and pain
aspirin and paracetamol

Antibiotics
ciprofloxacin, ofloxacine, sulfamethoxazole, clarithromycine, azitromycine

Antivirals
aciclovir, famciclovir

Mycobacteria
dapsone, ethambutol, pyrazinamide, INH

Antihistamines
cetirizine 

Peptic ulcers
ranitidine 

Beta-blockers
atenolol 

9.5.2 Cytochrome 450 XE "Cytochrome 450: AIDS, treatment" 
Metabolism is an important elimination pathway for lipophilic drugs. The biotransformation of drugs takes place mainly in the liver, but also in the intestinal mucosa and lungs. A number of drugs undergo partial or complete biotransformation in the liver and/or the intestine before they get into the systemic circulation. This is the first-pass metabolism. Oxidation is often an important stage in the biotransformation and takes place via mono-oxygenases or “mixed-function” oxidases. Cytochrome P450 is the key enzyme in these reactions. The enzyme uses NADPH and oxygen. The term cytochrome P450 (CYP) in fact covers a large number of isoenzymes which are subdivided into families and subfamilies based on similarities in amino acid composition. These families are designated with a number (e.g. CYP3). Subfamilies are designated with a letter (e.g. CYP3A). Individual isoenzymes are again designated with a number (e.g. CYP3A4).

*

More than 30 CYP-isoenzymes have been identified in man. CYP1A2, CYP2C9, CYP2C19, CYP2D6 and CYP3A4 are especially important for biotransformation of many clinically used drugs. There is also a substantial variability in the enzyme activity of cytochrome P450. This may be responsible for the variability in pharmacokinetic parameters and for the therapeutic response. Genetic factors and interactions with drugs or other substances (inhibition or induction) are two important causes of this variability. For many drugs the expression of the enzymes responsible for the biotransformation is polygenetically controlled. This means that several genes control their metabolism. This is responsible for part of the unpredictable “spontaneous” interindividual variability in biotransformation. For some medicines the expression of enzymes responsible for the metabolism is monogenetically controlled. This means that only one gene controls the metabolism. For these medicines the interindividual differences in pharmacokinetic parameters and in therapeutic response are much more clearly identifiable. If there are two or more variants with different activity (genetic polymorphism) for such a gene, there must be at least three genotypes and two phenotypes at the population level, e. g. homozygotes, heterozygotes; rapid metabolisers and slow metabolisers. Genetic polymorphism for cytochrome P450 has hitherto been reported for oxidative reactions catalysed by CYP2D6 and CYP2C19. Between 5 and 10% of the Caucasian population are slow metabolisers of medicines metabolised by CYP2D6 (dextromethorphan for example). Approximately 2 to 5% are slow metabolisers of medicines metabolised by CYP2C19. In a slow metaboliser, administration of the usual dose can lead to excessively high plasma levels of the drug, due to a decreased elimination or first-pass metabolism. On the other hand the effectiveness of the drug can be reduced in a slow metaboliser when the effect of a medicine is due to its metabolite. This is demonstrated, for example, by codeine which, under the influence of CYP2D6 is normally metabolised to morphine which causes the analgesic effect. In slow metabolisers, in whom the gene coding for CYP2D6 is defective or absent, this transformation does not take place, resulting in a reduction of the analgesic effect.

9.5.3 Treatment, cytochrome P450 inhibition

Some medicines are potent inhibitors of a certain isoenzyme. For instance, all protease inhibitors inhibit cytochrome P450. Ritonavir is an important inhibitor of CYP2D6 and CYP3A4. Hence, a low dose of ritonavir can be used in order to reduce the dose of another protease inhibitor (basis of the combination Norvir®-Crixivan® and Kaletra®). Competition can occur when two drugs that are substrates for the same CYP isoenzyme are administered simultaneously. This can lead to inhibition of the metabolism of one or both medicines. Some medicines inhibit the activity of a certain CYP isoenzyme without themselves being a substrate for it. An example is quinidine, which is a potent inhibitor of CYP2D6, but which is itself metabolised by CYP3A4. Foodstuffs can also interfere with the metabolism of medicines. Certain constituents in grapefruit juice inhibit CYP3A4, thereby increasing the bioavailability of terbinafine, calcium antagonists of the dihydropyridine group and cyclosporine, among others.

9.5.4 Treatment, enzyme induction

Some medicines can selectively intensify the synthesis of one or more isoenzymes of CYP, though not all CYP isoenzymes are inducible. Induction can substantially reduce the efficacy of a medicine. An example is the induction by rifampicin of the metabolism of oestrogens in oral contraceptives, which can lead to failure of “the pill”. Barbiturates and rifampicin are known inducers of several CYP families. Oestradiol (oral contraceptive) blood levels are lowered by nevirapine, ritonavir, nelfinavir, rifampicin, rifabutin and possibly by amprenavir, which can reduce the effectiveness of “the pill”.
9.6 Treatment, resistance tests

9.6.1 When to perform resistance testing?

In most developing countries antiviral agents are scarcely available, if at all. Determining resistance in this context is, therefore, not very meaningful. Nevertheless, it is useful to be familiar with the underlying principles. In the West resistance is determined: (1) in a pregnant woman before initiating or after failure of therapy when a new treatment is being considered, (2) upon initiating antiviral therapy in a child, (3) after failure of therapy when a modification of the therapy is being considered. It should be considered (4) for an as yet untreated patient before the start of therapy, especially if this is at the time of seroconversion. Viral mutants can in fact “disappear” after the acute phase (they are less easily detected) as they have a lower fitness, in the Darwinian sense of the word. If resistance is not determined in the acute phase of the disease, it is nevertheless advisable to store plasma so that such an investigation can be carried out later. In (5) post-exposure prophylaxis an attempt should be made to get a sample from the index case. In each case one should not wait until the results of the resistance determination are known before starting treatment. However, when the results become available, treatment can be adjusted as necessary. 

9.6.2 Techniques

Tests for resistance determination should be carried out with viral RNA derived from plasma, before therapy is stopped and before starting new therapy. It is only possible if there is a detectable viral load (preferably > 1000 RNA copies/ml plasma).

*

Genotype techniques

· Sequencing:  amplification by RT-PCR and automatic sequencing. There is significant interlaboratory variability. In half of the laboratories it has been found that at least 25% of the virus population must consist of mutants before they can be detected.

· LIPA:  Line Probe Assay for RT. Detects better some mixed virus populations but can miss certain mutations.

*

Phenotype techniques

· Virus culture:  difficult and time consuming.

· Recombinant virus:  the RT and Protease genes of the virus that is to be tested are integrated in a laboratory virus from which these genes have been deleted. This virus is then cultured. With this technique 25% of the virus population must also consist of mutants before any difference in sensitivity can be detected. 

· Virtual phenotype:  sequencing of the mutant virus and use of a software program to predict sensitivity/resistance.

Treatment, summary of antiviral anti-HIV drugs

Non-nucleoside analogues of reverse transcriptase inhibitors 

Product
Daily dose 
Side-effects
Precautions

Efavirenz (Stocrin®) 
200 mg
1 x 600 mg 
Crystalluria, influenza, depression

Concentration disorders
Teratogenic,

Not active against HIV-2

Not with saquinavir

Delavirdine (Rescriptor®)
100 mg tablet
3 x 400 mg 
Rash, Stevens-Johnson, headache
Not with antacids.

Not active against HIV-2.

Nevirapine (Viramune®)
200 mg
2 x 200 mg maintenance dose
Cutaneous rash
Gradually increase dose.

Begin 200 mg per day x 2 weeks

Then 400 mg per day

Not with saquinavir

*

Nucleoside analogue reverse transcriptase inhibitors

AZT (azidothymidine)
Zidovudine
Retrovir®

3TC (3-deoxy-thiacytidine)
Lamivudine
Epivir®

AZT + 3TC fixed combination
Zidovudine + Lamivudine
Combivir®

ddI (di-deoxy-inosine)
Didanosine
Videx®

ddC (di-deoxy-cytidine)
Zalcitabine
Hivid®

D4T
Stavudine
Zerit®


Abacavir
Ziagen®

FTC
Emtricitabine (3TC-analogue)
Coviracil®, Emtriva®

Nucleotide reverse transcriptase inhibitor

Bis-POC-PMPA
Tenofovir
Viread®

Bis-POM-PMEA
Adefovir
Preveon®

Non-nucleoside reverse transcriptase inhibitors

Delavirdine
Rescriptor®

Nevirapine
Viramune®

Emivirine
Coactinon®

Efavirenz
Sustiva®, Stocrin®

Loviride


Protease – inhibitors

Ritonavir
Norvir®

Saquinavir
Invirase®, Fortovase®

Nelfinavir
Viracept®

Indinavir
Crixivan®

Amprenavir
Agenerase®

Lopinavir-ritonavir
Kaletra®

Integrase inhibitors

Zintevir


*

Dosages

Nucleoside analogue reverse transcriptase inhibitors

Product
Daily dose 
Side-effects
Precautions

Zidovudine (Retrovir®) Tablet 100/250/300mg
2 x 300 mg
Anaemia, leukopaenia, myalgia, nausea
Check haematology.

Not together with Zerit®

Lamivudine (Epivir®)

Tablet 150 mg
2 x 150 mg
Usually tolerated well; neuropathy, pancreatitis
None

Not together with Hivid®

Combivir®

AZT 300 + 3TC 150
2 x 1 tablet
See above
See above

Zalcitabine (Hivid®)

 Tablet 375 / 750 (g
3 x 0,75 mg
Peripheral polyneuropathy, oral and oesophageal ulcers
None

Not together with Zerit®, Videx® or Epivir®

Didanosine (Videx®)

Tablet 25-50-100-150 mg 

Tablet 250 EC, 400 mg EC

Powder 100, 167, 250 mg
If > 60 kg, then 

2 x 200 mg tabl or 1 x 400 mg EC tabl or powder 2 x 250 mg 
Pancreatitis, hyperuricaemia,

Peripheral polyneuropathy
Take fasting, chew or dissolve tablet in water or apple juice before swallowing. 

Not together with Hivid®. 

Two hour interval with indinavir 

Stavudine (Zerit®) 

30/40 mg

Zerit XR = once daily
2 x 30 (< 60 kg)

2 x 40 (> 60 kg)
Usually tolerated well,

Peripheral polyneuropathy, liver disorders
Dose according to weight and kidney function. 

Not together with AZT or Hivid®

Abacavir (Ziagen®)

300 mg tablet
2 x 300 mg 
Flu-like syndrome, rash, dizziness, gastrointestinal and liver disorders


Adefovir (Preveon®) 

60 / 120 mg tablet
4 x 120 mg
Neutropaenia, proteinuria,

Gastrointestinal and liver disorders
To be taken together with L-carnitine 500 mg 

Protease inhibitors

Product
Daily dose 
Side-effects
Precautions

Saquinavir (Invirase®)

Tablet 200 mg

Soft gel (Fortovase®)
3 x 600 mg or 2 x 400 mg

if taken with Norvir
Tolerated relatively well; nausea, diarrhoea, headache
Taking with fat-rich meals or with grapefruit juice raises blood levels 

Ritonavir (Norvir®) 

Tablet 100 mg

Syrup 80 mg/ml
2 x 600 mg or 2 x 400 mg if taken with Invirase®
Nausea, vomiting, diarrhoea, paraesthesias, hypertriglyceridaemia. Lower dose is used as booster.
Take with meals. Gradually increase dose, store cool and in the dark, many interactions with other medicaments 

Indinavir (Crixivan®) 

Capsule 200 / 400 mg
3 x 800 mg
Kidney stones, hyperbilirubinaemia, haemolytic anaemia
Hydration important, take on empty stomach (or with low-fat meal) 

Amprenavir (Agenerase®) 

Capsule 150 / 600 mg
2 x 600-1200 
Gastrointestinal disturbances, liver function, rash, insomnia
None

Nelfinavir (Viracept®)

Tablet 250 mg 

Oral powder 50 mg/g
3 x 750 mg or

2 x 1250 mg 
Diarrhoea
Take with meals. Not with acid drink (bitter taste).

Lopinavir (Kaletra®)
3 tablets BD
Nausea, diarrhoea


*

Class-specific toxicity

Nucleosides 

analogues
Inhibition of mitochondrial DNA-polymerase: 

Lactic acidosis (Krebs cycle in mitochondria disturbed), cardiomyopathy, peripheral neuropathy, liver steatosis, pancreatitis.

Nucleotides

analogues
Renal tubular toxicity: Fanconi-like syndrome (reversible)

Non-nucleosides

RT inhibitors
Hypersensitivity reactions (first 6 weeks)

Protease inhibitors
Lipodystrophy, hypertriglyceridaemie, glucose intolerance

*

Drug-specific toxicity

Abacavir
Hypersensitivity reactions first 6 weeks. Fever, malaise, rash

Didanosine
Gastrointestinal intolerance, gout 

Lamivudine
Anaemia, neutropaenia

Stavudine
Macrocytosis

Zalcitabine
Oral ulcers

Zidovudine
Anaemia, neutropaenia, macrocytosis

Amprenavir
Hypersensitivity reactions with rash

Indinavir
Nephrolithiasis

Nelfinavir
Diarrhoea

Ritonavir
Nausea, vomiting, dysgeusia, perioral paraesthesias, hot flushes

Saquinavir
Diarrhoea

Delaviridine
Stevens-Johnson syndrome

Efavirenz
Sleep and concentration disorders, nightmares, depression

Nevirapine
Stevens-Johnson syndrome

Hydrea
Bone marrow suppression, stomatitis, leg ulcera

10 Opportunistic infections, treatment XE "AIDS: opportunistic infections, treatment" 
10.1 Opportunistic infections, general treatment

Some opportunistic infections are incurable, whereas others respond well to medicinal therapy and may be prevented with prophylactic medicines. There is at present no adequate and simple treatment for cryptosporidiasis. Treatments are sometimes complex such as for infections with Mycobacterium avium.

10.2 Opportunistic infections, treatment of Pneumocystis carinii XE "Pneumocystis carinii: AIDS, opportunistic infections, treatment of Pneumocystis carinii"  
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Several treatment schemes are possible. 

· 1st choice:  Intravenous or oral trimethoprim XE "Trimethoprim: AIDS, opportunistic infections, treatment of Pneumocystis carinii" /sulphamethoxazole (= cotrimoxazole, Bactrim®, Eusaprim®) 4 x 3 ampoules IV per day or 6-8 Bactrim forte® tablets per day. If there is no pronounced dyspnoea, the treatment can be given all orally. Side-effects of the medicaments occur frequently (allergic reactions with cutaneous abnormalities). 

· 2nd choice:  Oral dapsone XE "Dapsone: AIDS, opportunistic infections, treatment of Pneumocystis carinii" /trimethoprim (Dapson® 100 mg/day + Wellcoprim® 20 mg/kg/day divided over 4 doses). With less serious PCP 100 mg dapsone is administered together with TMP (trimethoprim) 3 x 300 mg/day.

· 3rd choice: Pentamidine XE "Pentamidine: AIDS, opportunistic infections, treatment of Pneumocystis carinii"  (Pentacarinat®) IV. The guide dose is 4 mg/kg in one administration over 8 hours in a 5% glucose infusion.

· 4th choice: Pentacarinat® in 300 mg aerosol in 6 ml sterile water. It is advised to give salbutamol puffs beforehand.

· Alternatives: other medicaments are clindamycin + primaquine, atovaquone and trimetrexate (Neutrexin®). The duration of the treatment is 21 days. 

*

In case of severe hypoxia intravenous steroids (methylprednisolone) should be given.  The patient may exhibit a hypersensitivity reaction due to the release of large quantities of antigenic material from the organisms. At later stages, corticosteroids are no longer effective. 

A relapse frequently occurs after discontinuing a "curative" treatment. Prophylaxis is therefore given after the initial treatment. The same medicaments but in lower dose (Bactrim forte® 1 per day; or dapsone 100 mg/day) PO or 300 mg pentamidine-aerosol once a month can be used. Fansidar® 1 tablet per week can also be given. Cotrimoxazole acts simultaneously as a prophylactic agent for toxoplasmosis. Dapsone can be tried when cotrimoxazole is not tolerated. 

10.3 Opportunistic infections, treatment of Toxoplasma gondii XE "Toxoplasma gondii: AIDS, opportunistic infections"  

This parasite is sensitive to clindamycin XE "Clindamycin: AIDS, treatment of Toxoplasma gondii"  (Dalacin C, 4 x 600 mg per day) and to pyrimethamine XE "Pyrimethamine: AIDS, treatment of Toxoplasma gondii"  (Daraprim®, 100 mg day 1, thereafter 50 mg per day) + sulphadiazine (4-6 g per day). It is best with this latter combination to add 15-30 mg folinic acid (Ledervorin®) per day to reduce bone marrow toxicity. Do not confuse folinic acid and folic acid: folic acid counteracts the therapeutic action of pyrimethamine. Pyrimethamine 50 mg together with dapsone 100 mg can also be used for toxoplasmosis. Atovaquone is moderately active against this organism. Corticosteroids are indicated when there are signs of intracranial hypertension. Phenytoin (Diphantoine®) can be used in epilepsy. Prevention of relapse with cotrimoxazole, pyrimethamine + sulphadiazine or dapsone is indicated after the attack therapy.
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10.4 Opportunistic infections, treatment of Isospora belli XE "Isospora belli: AIDS, opportunistic infections"  

This is a unicellular organism that causes diarrhoea. Transmission is faeco-oral. It is sometimes quite difficult to detect in the stools. It is sensitive to trimethoprim XE "Trimethoprim: AIDS, treatment of Isospora belli" /sulphamethoxazole (Bactrim®, Eusaprim®). If this cannot be used, pyrimethamine (Daraprim®) can be used. The combination ornidazole-albendazole can be used as third choice.
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10.5 Opportunistic infections, treatment of candidiasis 

Candida albicans
" 
 in the mouth, throat and oesophagus causes difficulty in swallowing. This fungal infection can be treated with gentian violet or nystatin tablets, ketoconazole XE "Ketoconazole: AIDS, treatment of candidiasis"  (Nizoral®), topical miconazole XE "Topical miconazole: AIDS, treatment of candidiasis"  (Daktarin®), systemic itraconazole XE "Systemic itraconazole: AIDS, treatment of candidiasis"  (Sporanox®) or fluconazole XE "Fluconazole: AIDS, treatment of candidiasis"  (Diflucan®). Gentian violet (1.5 ml 0.5 % aqueous solution, 2 x per day) is cheap, but stains the mouth purple. Gentian violet does not help in oesophageal candidiasis. Itraconazole and fluconazole are very expensive. Buccal tablets containing miconazole in a prolonged release formulation can be placed under the upper lip for local (topical) treatment of oropharyngeal candidiasis. Voriconazole, a new triazole, is very promising but at the moment there is very little data on it. It is also active against Candida krusei XE "Candida krusei: AIDS, opportunistic infections" i, a yeast that is inherently resistant to fluconazole. It penetrates the blood-brain barrier and can be used in cases resistant to amphotericin B. Caspofungin XE "Caspofungin: AIDS, treatment of candidiasis"  (Cancidas®) belongs to the new class of echinocandins XE "Echinocandine: AIDS, treatment of candidiasis" , and is active against divers Candida species (C. albicans and several C. non-albicans, including C. krusei). The normal dose is 70 mg as a single start-dose, followed by 50 mg/day IV. For patients heavier than 80 kg, a daily dose of 70 mg/day is advised. In case of medium liver failure (Child-Pughscore 7-9) 35 mg/day as maintenance dose is advised. There is no need for dose-adjustment in case of renal failure.
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10.6 Opportunistic infections, treatment of cryptococcosis 

Cd_1004_007c.jpg   cd_1020_081c.jpg
Cryptococcus neoformans XE "Cryptococcus neoformans: AIDS, treatment of cryptococcosis"  is a yeast sensitive to amphotericin B XE "Amphotericin B: AIDS, treatment of cryptococcosis"  (Fungizone®) and flucytosine XE "Flucytosine: AIDS, treatment of cryptococcosis"  (Ancotil®). Fluconazole XE "Fluconazole: AIDS, treatment of cryptococcosis"  (Diflucan®) can also be used and has the great advantage that it can be given orally. This makes prophylaxis possible, though this medication is very expensive. The cost of the medicament brings into questions whether it is worthwhile detecting cryptococcal infection in developing countries. The patient and/or his family can be ruined financially. The combination of antifungal drugs and gamma-interferon is being studied. 

10.7 Opportunistic infections, treatment of blastomycosis

Blastomyces dermatitidis XE "Blastomyces dermatitidis: AIDS, treatment of blastomycosis"  causes blastomycosis (USA and Middle East). The disease often resembles tuberculosis or a carcinoma. It can be treated with itraconazole XE "Itraconazole: AIDS, treatment of blastomycosis"  (200-400 mg/day for a minimum of 6 months). Amphotericin B XE "Amphotericin B: AIDS, treatment of blastomycosis"  is used when the infection is resistant to itraconazole or when the brain is affected. There is still insufficient experience with echinocandine XE "Echinocandine: AIDS, treatment of blastomycosis" .

10.8 Opportunistic infections, treatment of Herpes simplex 

Herpes simplex can cause skin lesions and can also affect the gastrointestinal system. An oral antiviral treatment for 5 days can be considered in cases of a first episode of herpes genitalis. The antiviral agents aciclovir XE "Aciclovir: AIDS, treatment of Herpes simplex"  (Zovirax®), famciclovir XE "Famciclovir: AIDS, treatment of Herpes simplex"  (Famvir®) and valaciclovir XE "Valaciclovir: AIDS, treatment of Herpes simplex"  (Zelitrex®) are all equally effective. However, the risk of recurrences is not diminished by these. Treatment must be started as soon as possible. Topical antiviral agents are not very effective. IV administration is no better than oral treatment. Local analgesics help to diminish the pain of miction or defaecation. 

Dosage of antiviral agents
Aciclovir
Famciclovir
Valaciclovir

First acute episode (5 days)
200 mg 5 x p.d.
250 mg 3 x p.d.
500 mg 2 x p.d.

Treatment of recurrences (5 days)
200 mg 5 x p.d.
125 mg 2 x p.d.
500 mg 2 x p.d.

Prophylaxis of recurrences (1 year)
400 mg 2 x p.d.
250 mg 2 x p.d.
500 mg 1 x p.d.

*

Treatment of recurrences

Episodic antiviral treatment or a prolonged prophylactic treatment can be considered in addition to the symptomatic treatment. 

· Episodic antiviral therapy must be started upon appearance of the first symptoms. The duration of the symptoms is diminished by only 1 to 2 days. 

· Prophylactic therapy lasting 6 months to one year is indicated for patients who have more than 6 to 8 relapses per year. A formal diagnosis (culture, PCR) is advisable before starting it. The patient's physical and mental well being can be considerably improved with prophylactic therapy. 

· In patients in an advanced stage of immunodepression, herpes infections are often very serious. The possibility of the existence of these should be clinically considered when persistent, painful antibiotic-resistant genital or perianal ulcers are present. In Belgium the prevalence of strains resistant to aciclovir is 5 to 10%. In this case foscarnet can be used as an alternative.

*

Treatment of herpes genitalis during pregnancy. 

The purpose of the treatment is both to alleviate the symptoms of the mother and to diminish the risk of neonatal herpes. Approximately 85% of neonatal herpes cases are attributable to perinatal transmission of the virus during vaginal childbirth. The risk is particularly high when the woman develops a primo-infection during the third trimester of pregnancy. If herpetic lesions first appear during the first trimester of pregnancy treatment with aciclovir can be considered. However, aciclovir is not registered for use during pregnancy, though the available data show no increase in the number of deformities in the children. A Caesarean section is recommended when there are active lesions at the time of childbirth. In cases where a first episode of herpes genitalis appears during the third trimester the birth must likewise be carried out by Caesarean section. Treatment with aciclovir, orally for the mother and intravenously for the child, should be started if the birth has to take place via the vaginal route. 

10.9 Opportunistic infections, treatment of Herpes Zoster 
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Herpes zoster lesions occur in the region of a skin nerve (dermatoma). After healing a white band-shaped zone (depigmentation) or hyperpigmentation often remains. When the ophthalmic nerve is affected the eye can be damaged and blindness may occur. Many patients will develop herpes zoster, sometimes with several episodes and sometimes covering more than 1 dermatoma at the same time. If it is localised on the face, the eyes can be affected and blindness can occur. If the tip of the nose shows a lesion, the nasociliary branch of the ophthalmic nerve is involved. This makes corneal lesions very likely. Aciclovir XE "Aciclovir: AIDS, treatment of Herpes Zoster"  (800 mg, 5 times per day), valaciclovir XE "Valaciclovir: AIDS, treatment of Herpes Zoster"  1000 mg, 3 times per day or famciclovir XE "Famciclovir: AIDS, treatment of Herpes Zoster"  (the prodrug of penciclovir) 500 mg, 3 times per day are used in the treatment. Post-herpetic neuralgia is difficult to treat. When customary analgesics or topical lidocaine have insufficient effect, the antidepressants nortriptyline XE "Nortriptyline: AIDS, treatment of Herpes Zoster" , amitriptyline XE "Amitriptyline: AIDS, treatment of Herpes Zoster"  (Redomex®) or desipramine XE "Desipramine: AIDS, treatment of Herpes Zoster"  (Pertofran®) can be tried. Anticonvulsants such as carbamazepine XE "Carbamazepine: AIDS, treatment of Herpes Zoster"  or gabapentine XE "Gabapentine: AIDS, treatment of Herpes Zoster"  can sometimes alleviate the pain. Opioids such as oxycodone XE "Oxycodone: AIDS, treatment of Herpes Zoster"  can bring relief in some patients. A peripheral nerve blockade is an emergency solution. When analgesics bring no improvement, methylprednisolone may be administered intrathecally (the neuralgia has an inflammatory component). 

*

Brivudin XE "Brivudin: AIDS, treatment of Herpes Zoster" , an antiviral agent used in treating herpes zoster, is significantly more efficacious than standard aciclovir. Data also showed that brivudin is as effective as famciclovir in alleviating acute signs and symptoms of herpes zoster. Furthermore, brivudin, which is given orally at a dose of 125 mg once daily for seven days, improves patient compliance.

10.10 Opportunistic infections, treatment of Cytomegalovirus

This virus of the herpes group can cause retinitis, pneumonitis, encephalitis and colitis. Ganciclovir XE "Ganciclovir: AIDS, treatment of Cytomegalovirus"  (Cymevene®), foscarnet XE "foscarnet: AIDS, treatment of Cytomegalovirus"  (Foscavir®), valganciclovir XE "Valganciclovir: AIDS, treatment of Cytomegalovirus"  (Valcyte®) and cidofovir XE "Cidofovir: AIDS, treatment of Cytomegalovirus"  (Vistide®) are used in the treatment. These products are too expensive for use in developing countries. Ganciclovir is a nucleoside analogue [nucleoside = base + saccharide] and must be coupled intracellularly to 3 phosphate groups in order to be activated. The first phosphate is coupled by a viral kinase. The next two phosphate groups are attached by a cellular enzyme. The kinase of the virus can mutate and hence resistance can occur. Cidofovir is a nucleotide analogue [nucleotide = base + saccharide + phosphate] and must be coupled to 2 phosphate groups by cellular enzymes in order to be activated. Ganciclovir can be administered IV, PO or intraocularly. Its side-effects are haemato- and nephrotoxicity. When kidney function is reduced ganciclovir® is given in a dosage of 2 x 5 mg/kg/day (infusion over 1 hour). Maintenance therapy is 5 mg/kg/day for 7 days per week or 6 mg/kg/day for 5 days per week. In the West, maintenance therapy is often given via a Port-a-cath. Vitrasert is a minuscule shield impregnated with ganciclovir that can be surgically inserted into an eye, producing high concentrations in loco. Preventive oral ganciclovir therapy for CMV leads to resistance in 23% after one year. When kidney function is normal, treatment with foscarnet -a pyrophosphate analogue-, 180-200 mg/kg/day (normally 2 x 250 ml for an average adult, diluted for peripheral infusion) can be given as an alternative. The dose for maintenance therapy is 120 mg/kg/day. The principal side-effect of foscarnet is nephrotoxicity. Fomivirsen is an experimental anti-CMV product that is still being evaluated. Monthly maintenance eye injections of fomivirsen (Vitravene) are evaluated for resistant CMV retinitis.  Lobucavir and adefovir (bis-POM-PMEA) are still in an experimental stage.

10.11 Opportunistic infections, treatment of tuberculosis

There is a close connection between HIV infection and tuberculosis. Many tuberculosis patients in Africa are HIV patients and approximately 50% of the HIV patients develop tuberculosis. This makes the struggle against tuberculosis much more difficult. The diminished resistance of the patient often results in a reactivation of tuberculosis bacteria. New infections of course also occur. Clinical symptoms of tuberculosis can appear quite early, even before the CD4-lymphocyte count has substantially decreased. Infections with atypical mycobacteria (for example MAI = Mycobacterium avium intracellulare) are more frequent in the West and seldom occur in developing countries. The discovery of acid-fast bacilli in a patient in Africa is therefore usually synonymous with tuberculosis. Most atypical mycobacterioses in fact occur only when the immunosuppression has advanced much further. However, many patients will have died before this stage is reached.
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*

The Mantoux-test is unreliable in AIDS (frequently negative due to anergy). Tuberculosis proceeds more aggressively and quickly in HIV patients. Extrapulmonary tuberculosis occurs more in seropositive persons. Fortunately, treatment gives good results. Any new case of tuberculosis that has never been treated before should be given:  isoniazid + rifampin + pyrazinamide + ethambutol for 2 months, followed by isoniazid + rifampin for 4 months. It is better not to give streptomycin injections due to the risk of HIV transmission in cases of poor sterilization of needles. AIDS patients often have severe cutaneous side-effects (including Stevens-Johnson syndrome) upon use of thiosemicarbazone, and hence this product is best avoided. The increase in resistant tuberculosis and the lack of cheap alternative therapies may in the near future give rise to extra problems, not only for the patients themselves but also for the non-seropositive population. Compliance with therapy is of utmost importance for the patients themselves and for preventing development of resistance and for counteracting further transmission (also to non-HIV infected persons). Respiratory precautions, till negativity of the sputum (Ziehl-Neelsen), should be implemented. 

*

Active tuberculosis should be excluded before TB prophylaxis is started in a patient. INH (1 year) combined with pyridoxine (vitamin B6), the latter for prevention of neuritis, is used as prophylaxis. Rifampicin can be given with pyrazinamide for two months as an equally effective alternative. 

*

Mycobacterium avium is not very sensitive to the conventional tuberculostatic drugs. Treatment of Mycobacterium avium relies on administration of rifabutin [Mycobutin®] + ethambutol [Myambutol®]+ clarithromycin [Maclar®, Biclar®, Heliclar®].

10.12 Opportunistic infections, cancers

Certain cancers, including Kaposi's sarcoma and certain non-Hodgkin’s lymphomas, occur more frequently due to the immunosuppression. Seropositive women run an increased (5-fold) risk of invasive cervix carcinoma and of vulva carcinoma. This is probably connected with the sexually transmitted papilloma virus. Chemotherapy (vincristine + bleomycin, taxol), alpha-interferon (Intron®, Roferon-A®) and radiotherapy can reduce Kaposi lesions, but do not prolong life. These treatments are very expensive and often not available in developing countries. Kaposi lesions do often improve with HAART. 

10.13 Opportunistic infections, vaccinations

Schemes with killed vaccines such as those proposed by the WHO may be used, even in seropositive children and in children whose HIV status is not known. The live oral polio vaccine (Sabin) is better replaced by the inactivated Salk vaccine in known HIV+ children. BCG is best avoided in known HIV+ children. For safety’s sake yellow fever vaccination should be avoided, although the risks are probably minimal. More recent data indicate that vaccination is safe when the CD4-count is higher than 200. When the CD4-cells are more than 400, the immunogenicity of the vaccine is reliable.

The following vaccines are advised : Pneumovax, Tetanus, Hepatitis A and B, Influenza. 

10.14 Opportunistic infections, survey of a few preventive schemes

· PCP:  Cotrimoxazole 1 per day or dapsone 100 mg per day or pentamidine 300 mg/month inhalation

· TB:  INH 300 mg/day x 12 months or INH 300 mg/day + Rifampicin 600 mg/day x 2 months

· Toxoplasmosis:  Cotrimoxazole 800/160 once per day or Dapsone 50 mg/day + pyrimethamine 50 mg/week + leukovorin 25 mg/week 
Drug regimens for primary and secondary prophylaxis for the most common opportunistic infections

Pathogen
Primary
Secondary

Pneumocystis carinii
CD4<200 or < 14%, or oral candidiasis

Cotrimoxazole (160 mg trimethoprim + 800 mg sulfamethoxazole qd, 3d/week).

Dapsone 100 mg + pyrimethamine 50 mg 2d/week.

Aerosolised pentamidine 300 mg/month.

Fansidar (500/25 mg), 1-2 days/week.
Previous episode of PCP

Cotrimoxazole dosage identical to the primary prophylaxis

Aerosolised pentamidine, 300 mg/15d.

Pentamidine IV or IM, 4 mg/kg/month.

Dapsone, 100 mg/d or 200 mg/week.

Fansidar (500/25 mg), 1-2/week.

Toxoplasma gondii
CD4<100 and T. gondii seropositive

Cotrimoxazole (160/800 mg) qd, 3d/week.

Dapsone, 100 mg + Pyrimethamine 50 mg, 2 d/week.

Pyrimethamine, 50 mg 3 d/week (+ folinic acid).


Previous episode of toxoplasmosis

Sulphadiazine 2 g + pyrimethamine 25 mg + folinic acid 10 mg qd, daily;

or sulphadiazine 2 gr + pyrimethamine 50 mg + folinic acid 10 mg qd 3 days per week

Clindamycin, 600 mg tid + pyrimethamine, 

25 mg + folinic acid, 10 mg qd. Clarithromycin 500 mg/12 h + pyrimethamine, 25 mg + folinic acid, 10 mg/d

Leishmania donovani
No
Previous episode of leishmaniasis

Glucantime 20 mg/Kg/15-30 days



Isospora belli
No
Previous episode of isosporiasis

Cotrimoxazole (160 mg trimethoprim + 800 mg sulphamethoxazole), 3 days/week.

Fansidar 1 tablet/week

Cryptococcus

neoformans
CD4<50 (selected cases)

Fluconazole 100-200 mg qd
Previous episode of cryptococcosis

Fluconazole 200 mg qd.

Amphotericin B 100 mg/week IV

Candida sp.
No
Severe recurrent candidiasis

Topical nystatin or miconazole.

Fluconazole 50-100 mg qd

Ketoconazole 200-400 mg qd

Amphotericin B 0.2-0.3 mg/kg/d IV (oesophageal or Candida resistant to imidazoles).

Cytomegalovirus 


CD4<50 or PCR-CMV+ (selected cases)

Ganciclovir 1 g tid oral
Previous episode of retinitis

Ganciclovir 5 mg/kg/d IV 5 d/week or 10 mg/kg/d 3 d/week or ganciclovir orally 1 g tid.

Foscarnet 120 mg/kg/d IV in 2-3 h, 5 d/week.

Cidofovir 5 mg/kg IV + probenecid every 2 weeks.

Herpes simplex
No
Frequent recurrence

Aciclovir 200 mg tid or 400 mg bid

Famciclovir 500 mg bid

Valaciclovir 500 mg bid

Herpes zoster
Recent contact with VVZ and no prior incidents.

VZIG 5 vials (of 1.25 ml) IM 48-96 h after exposure.
Frequent recurrence

Aciclovir 800 mg bid or tid, if recurrence is frequent.

Famciclovir 500 mg bid

M. tuberculosis
PPD+ (current or previous) without prophylaxis or prior treatment.

Recent contact with open TB.

Isoniazid 300 mg qd or 900 mg 2d/week, for 9 months.

Rifampin 600 mg + pyrazinamide 20 mg/kd/d, 2 months

Rifampin 600 mg/d for 4 months if there is a high probability of exposure to isoniazid-resistant TB.
No

M. avium-complex 


CD4<50

Azithromycin 1200 mg/week

Clarithromycin 500 mg bid

Rifabutin 300 mg qd
Lifelong treatment

Histoplasma

capsulatum
CD4<100, in endemic areas

Itraconazole 200 mg qd
Previous episode of histoplasmosis

Itraconazole 200 mg bid

Amphotericin B 1 mg/kg/week IV

Coccidioides immitis
No
Previous episode of coccidioidomycosis

Fluconazole 400 mg qd

Amphotericin B 1 mg/kg/week IV

Itraconazole 200 mg/12 h

Salmonella sp. (non-typhi)
No
Episode of bacteraemia

Ciprofloxacin 500 mg bid during several months

Streptococcus

pneumoniae
CD4>200

Antipneumococcal vaccination 0.5 ml IM every 5 years.

If previous dosage was applied when CD4<200, and with HAART it rises to >200, then revaccinate


Hepatitis B
Negative markers for hepatitis B

Hepatitis B vaccination (3 doses)


Influenza
HIV+, Flu vaccination 0.5 ml/year IM


Recommendations for the simultaneous administration of antiretroviral drugs with rifampin or rifabutin



Drug
With rifabutin
With rifampin
Comments

Saquinavir

Hard gelatin capsules

Soft gelatin capsules
Possible, if ritonavir is included in the regimen.

Probable 

(dose:  rifabutin 600 mg qd or 2-3 times/week) or 150 mg qd or 2-3 times/week.
Possible, if ritonavir is included in the regimen.

Possible, if ritonavir is included in the regimen.
Pharmacokinetic data and clinical experience are limited. (dose:  saquinavir 400 mg bid + ritonavir 

400 mg bid)

Pharmacokinetic data and clinical experience are limited.

The co-administration of saquinavir + rifampin is not recommended without ritonavir.



Ritonavir
Probable (rifabutin:  150 mg 2-3 times/week)
Probable
Pharmacokinetic data and clinical experience on the co-administration of ritonavir + rifampin are limited.



Indinavir
Yes
No
Clinical data are limited but favourable.

(dose indinavir:  800 mg tid or 1000 mg tid + rifabutin 150 mg qd or 300 mg 2-3 times per week).



Nelfinavir
Yes
No
Clinical data are limited but favourable.

(dose nelfinavir:  750 mg tid or 1250 mg bid or 

1000 mg tid + rifabutin 150 mg qd or 300 mg 2-3 times per week).



Amprenavir
Yes
No
No clinical experience, but should be possible with the normal dose of rifabutin.



Nevirapine
Yes
No
No published clinical experience. The combination would be possible with the normal dose of rifabutin.



Delavirdine
No
No


Efavirenz
Probable

The combination is possible. (rifabutin:  450 mg or 600 mg qd, or 600 mg 

2-3 times/week).


Probable. 

The combination is possible with the normal dose of rifampin + efavirenz 

600 mg or 800 mg qd.


11 Prevention XE "AIDS: prevention" 
11.1 Prevention, general

A final solution is expected from an AIDS vaccine. A number of theoretical approaches are being tested. On the one hand attempts are being made to find a vaccine that prevents infection itself, while on the other hand a vaccine that is administered to persons who are already infected and that influences the course of the infection in the good sense would be very useful. As AIDS vaccines are at present still in an experimental stage, prevention and control of the infection should be concentrated on three levels:  sexual transmission, prevention of transmission via contaminated blood or needles, and mother-to-child transmission.

11.2 Prevention, sexual transmission

Information for the general population and for particular risk groups, counselling of seropositive persons, condom distribution (prostitutes), promotion of use and availability of condoms, counselling prostitutes, detection and treatment of other sexually transmitted diseases (STDs). In a number of countries it is the custom that after the death of the husband, the wife marries a brother or another member of the deceased’s family. This of course promotes transmission. In many countries the condom is still a very sensitive topic (taboo in public debates or even in private conversations within couples or family). One of the first actions to be taken in the campaign against AIDS in Thailand was the demystifying of the condom by all kinds of educational and promotional campaigns. In contrast to what is sometimes said, the promotion of condom use in tropical countries is not a hopeless task. It is being investigated whether a virocidal cream applied to the vagina offers some protection (so that women no longer have to depend on the good-will of their male partners). Circumcision of the man brings about a 2.5-fold decrease in the risk of HIV transmission from woman to man. It must be emphasised that circumcision does not give absolute protection.

11.3 Prevention, transmission via blood and contaminated needles

Screening of blood for transfusion, limitation of blood transfusions and injections, strict sterilization of needles, syringes, etc. The intravenous drug abuse problem does not have the same proportions in Africa as it does in developed countries, though it is quite substantial in Southeast Asia. Medical personnel should avoid accidental contact with blood by wearing gloves, by not recapping needles, by putting needles immediately after use into containers with large openings, and by wearing protective clothing, masks, gloves and glasses when assisting childbirth. Hands should be washed with soap and water after contact with body fluids. Correct techniques should (of course!) be used in surgical operations. For example, during a surgical operation the handing over of a sharp instrument such as a scalpel should take place not from hand to hand, but the instrument should first be laid down, after which the next person picks it up. Making sterile needles and syringes available to drug users, as well as methadone projects, have proved useful. 

11.4 Prevention, mother-to-child transmission

Not all children born to seropositive mothers will be infected. Why some children are infected and others are not is a topic of intensive research. Seropositive women are advised to avoid conception. However, there are many women or married couples who do want a child to symbolically overcome death via their progeny. Breast-feeding should be discouraged if there is an alternative, though the latter is often not the case. Perinatal administration of Retrovir® definitely lowers the risk of transmission. In an American-European study in which Retrovir® was given IV to the mother throughout the third trimester of pregnancy and during childbirth and to the child for 4 weeks a decrease in transmission from 22% to 8% was observed. Shorter schemes with Retrovir® are also effective. Retrovir® appears to be tolerated very well by babies, with only minimal side-effects. In Third World countries Retrovir® will often be beyond the scope of many patients. Perinatal transmission can be reduced by 50% by a single administration of 200 mg nevirapine (Viramune®) to the mother during childbirth and by one dose (2 mg/kg) to the baby within the first 3 days of life. This should be a cheap strategy in Third World countries for reducing intra-partum transmission and transfer via the early maternal milk. Elective Caesarean section carries a significantly lower risk of transmission (about 10%). The advantage of a Caesarean section diminishes when the amniochorionic membranes are broken and/or the mother is already in labour. Combining prophylactic Retrovir® with elective Caesarean section can reduce the risk of vertical transmission to about 2%. The possible place of HAART in this setting is still not clear. Episiotomy, internal monitoring (in any case a luxury), forceps and vacuum extraction are best avoided in vaginal childbirth. After birth, the child should be gently aspirated, the eyes and nose flushed and given a quick bath to remove all blood. Optimal nutrition with enough vitamin A before giving birth is advised (the possibly inhibitory effect of certain retinoids on HIV is being investigated).

11.5 Prevention, prophylaxis after exposure: PEP

While practising their profession, medical personnel run a real risk of accidental infection. The transmission risk from a small accidental needle stick injury is approximately 0.3%. However, the risks vary greatly according to circumstances. The risk increases considerably when large quantities of blood are inoculated or in case of a deep insertion injury. If the blood in a needle stick accident originated from a person with high viral load (in seroconversion, or if viraemia is known through monitoring or in someone with terminal AIDS), the risk is considerably higher than 1/300, increasing to 1/50 to 1/25 or even higher. After exposure through mucosa (getting a blood splash in the eye) the risk is somewhat lower. Post-exposure prophylaxis (so-called PEP) with HAART is now advised or must at least be discussed with the victim. If the risk of infection is found to be unacceptable, treatment should be started quickly (preferably within three hours, maximum delay 72 hours) with the combination Combivir®, 2 x 1 per day together with Crixivan®, Stocrin® or Viramune® (starting with 200 mg nevirapine) for 4 weeks. The combination Combivir® with Kaletra® is an alternative. If there is a high viraemia in the source patient while the latter is taking virostatic drugs and resistance can thus be expected, it is best to use a cocktail different from that used by the patient.

*

Post-exposure prophylaxis:  summary 

· PEP:  if source has low viraemia so that no resistance to current medication is predicted:  same medication as source

· PEP:  if condition of source is unknown:  Combivir® (2x 1) + Viramune® for 4 weeks.

· Alternative:  (Combivir® + Stocrin®) or (Combivir® + Kaletra®)

*

Priorities in combatting AIDS: 
· Prevention of sexual transmission, prevention of transmission via intravenous hard drug paraphernalia.

· Safety of the blood bank

· Decentralisation of the health services (a great deal of patient care will have to be given at home)

· Prophylaxis of opportunistic infections (often not feasible in developing countries). 

· Treatment of opportunistic infections, if feasible as regards to logistics and financing. 

*

Experimental

A number of vaccines are now being tested in clinical trials. The search for an efficient AIDS-vaccine is a frustrating enterprise. One approach was to use a genetically engineered version of HIV's surface protein GP120. In 2003, the results of the first full-scale efficacy test (a 5000-person, 3-year trial by Vaxgen of California) were made public. The vaccine plainly failed. Nevertheless, hope has not been given up. A Canarypox/HIV vaccine is being planned.

12 Exercises XE "AIDS: exercises" 
1. Uganda. A 25-year-old man is HIV positive. He is admitted because of neurological problems: convulsions (fits) and muscle weakness in the left arm. What do you think and do?

2. Benin. A 24-year-old woman is HIV positive and has had diarrhoea for 3 months. Isospora belli is found in the faeces. What do you do?

3. Guatemala. A 24-year-old woman is HIV positive and has had diarrhoea for 3 months. Cryptosporidia are found in the stools. What do you do?

4. Tanzania. An HIV positive patient has had a cough for 2 months. An initial sputum investigation shows nothing abnormal, but acid-fast bacilli are found in the third analysis. You have no means of starting a culture. What do you do?

5. Bangkok, Thailand. A 34-year-old man is severely emaciated, has had a cough for a month and exhibits white spots in the mouth. He complains of retrosternal discomfort when swallowing. What do you think and do?

6. Ghana. A 17-year-old girl becomes progressively blind in the right eye. She exhibits dark cutaneous nodules on her nose and arms. You also notice a white ribbon-shaped skin zone on the right side of the abdomen. What do you think and do?

7. Belize. An HIV patient is admitted because of persistent fever and headache. The physical examination is normal. A thick blood smear is negative. Blood cultures remain sterile. A chest X-ray is normal. A lumbar puncture shows multiple spherical organisms surrounded by a thick capsule. What do you think and what do you do?

8. India. A child is born from a seropositive mother. The child is tested after 1 week and the result shows positive antibodies to HIV. What do you think?

9. Zimbabwe. Your local colleagues ask you how they should protect themselves against accidental infection with HIV. Your answer?

10. Brazil. A 32-year-old man is examined because of persistent cough. Acid-fast bacilli are found in the sputum and tuberculostatic therapy is started. After 4 weeks there is still no improvement. What are the possibilities? What simple check can you make to determine if he is really taking the medication?

11. Togo. A man is emaciated and is admitted because of difficulty in swallowing. You notice a white coating, that can be scraped from the inside of the cheek. An HIV test is negative. What do you think?

12. Congo. A man is tested for HIV. The test is negative. He asks you whether he can now be completely sure that he is not infected. Your answer?

13. New Guinea. A woman is tested for HIV. The ELISA is positive. What do you do?

14. Thailand. In a small remote town a health worker proposes beginning discussions with the local monks for partly turning their monastery into an orphanage in a few years’ time. Somebody remarks that only 2 AIDS patients have been confirmed in the last month. Your contribution to the discussion? 

15. Cambodia. An HIV patient exhibits a severe allergic reaction to cotrimoxazole. If he has an attack of malaria, give some objections to medication with Fansimef®.

16. Tanzania. A 25-year-old female teacher with a previously unremarkable medical history comes to your surgery with a thoracic herpes zoster. An HIV test is positive. A CD4 cell count is not possible. The family budget is limited. What do you propose ? Do you do a chest X-ray? What about INH-prophylaxis ?

17. Kenya. A financially well-to-do 45-year-old HIV positive businessman in Nairobi has persistent diarrhoea and emaciation / weight loss. Coproculture and testing for intestinal parasites are negative. Trial therapy with metronidazole and ampicillin brought no improvement. There is no tuberculosis. The CD4 cell count is 200/mm3. The viral load amounts to 110,000 copies/ml plasma. Which treatment could you propose? 

