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Enclosure

Human Immunodeficiency Virus (HIV) Infection

What is HIV?
HIV is a virus that was first reported in the U.S. in 1981.  In 1984, researchers discovered the primary cause, the human immunodeficiency virus type 1.  (HIV type 2 is a much less common and less severe type of HIV found mainly in West Africa.)  The human immunodeficiency virus did not get its name until 1986.  

HIV belongs to a class of viruses called retroviruses, which, once inside a cell, can use an enzyme called reverse transcriptase to convert their genes, made of RNA (ribonucleic acid), to DNA (deoxyribonucleic acid).  This is a reversal of the normal cell process. Antiretroviral drugs are used to treat retroviruses.

The viral DNA can then use, and sometimes destroy, cells of the body’s immune system, especially T cells, to make more virus.  Like all viruses, HIV can replicate (make multiple identical copies of itself) only inside cells.  Once it has attacked and moved into a T cell, which ordinarily would attack and destroy the virus, it converts the T cell into a virus-making factory.  

The HIV replicates rapidly, and the reverse transcriptase enzyme makes many mistakes while making DNA copies from HIV RNA.  Billions of cells in an HIV-infected person may contain HIV DNA.  Therefore, many variants of HIV develop.  This variety allows the virus to escape from immunologic control (such as antibodies) and promotes the development of drug resistance.

How common is HIV infection?

Probably 40-110 million people worldwide will be infected with HIV as of this year.  As many as 900,000 people in the U.S. may be infected with HIV.  AIDS (acquired immune deficiency syndrome, the end stage of HIV infection), is now the leading killer of people aged 25 to 44 in the U.S.  

The epidemic is growing most rapidly among minority populations and is a leading killer of African-American males.  According to the U.S. Centers for Disease Control and Prevention (CDC), the prevalence of AIDS is six times higher in African-Americans and three times higher among Hispanics than among whites. 

How is HIV infection diagnosed?
Because early HIV infection often causes no symptoms, it is primarily detected by testing a person's blood for the presence of antibodies (disease-fighting proteins) to HIV.  

Two different types of antibody tests, ELISA and Western blot assay (a confirmatory test), are used to diagnose HIV infection.  An alternative confirmatory test, the IFA (indirect immunofluorescence assay), may also be used.  The ELISA and Western blot may be negative for as long as 3-6 months after exposure to HIV.
If a person is highly likely to be infected with HIV, but both tests are negative, a test for the presence of HIV itself in the blood may be done.  

What are CD4 T cells?
A CD4 T cell is a type of lymphocyte, the white blood cell that bears the major responsibility for the activities of the immune system.  The other major type is the B cell.  Together, they fight off invading viruses, bacteria, parasites, and fungi.  The "T4," "helper-T," or "CD4" cell helps regulate and direct immune activity. 

A healthy, uninfected person has 800-1200 (or 500 to 1500 by some references) CD4 T cells per cubic millimeter of blood.  During HIV infection, the number of these cells in the blood progressively declines.  When the count falls below 200, the person is vulnerable to the opportunistic infections and cancers that typify AIDS.  

What is the definition of AIDS?

AIDS is the most severe form of HIV infection.  It is not a single distinct disease, but rather a disorder characterized by a severe suppression of the immune system.  This immunodeficiency renders the body susceptible to and unable to fight off a variety of normally manageable infections, cancers, and other diseases.  People with AIDS often suffer infections of the intestinal tract, lungs, brain, eyes, and other organs, as well as debilitating weight loss, diarrhea, neurologic conditions, and cancers such as Kaposi's sarcoma and lymphomas.  

The Centers for Disease Control has listed conditions that it considers AIDS-defining conditions.  Most of them are opportunistic infections which rarely cause harm in healthy individuals.  In people with AIDS, however, these infections are often severe and sometimes fatal.  The current AIDS definition includes the following conditions:

· HIV positive, AND 

· CD4 (T-cell) count below 200 OR presence of one or more opportunistic infections.
What are the 1993 Centers for Disease Control AIDS-Defining Conditions?

· Pneumocystis Carinii Pneumonia (PCP) 

· Kaposi's Sarcoma (KS) 

· HIV wasting syndrome 

· Non-Hodgkin's lymphoma 

· Cryptococcosis, extrapulmonary 

· HIV encephalopathy (AIDS Dementia) 

· Mycobacterium Avium Intracellulare (MAC or MAI) 

· Candidiasis of the esophagus, trachea, bronchi, or lungs 

· Cryptosporidiosis, chronic intestinal 

· Cytomegalovirus disease (CMV) 

· Tuberculosis (outside of the lungs) 

· Herpes simplex virus infection 

· Progressive Multifocal Leukoencephalopathy (PML) 

· Primary lymphoma of the brain 

· Toxoplasmosis of the brain 

· Histoplasmosis 

· Isoporiasis, chronic intestinal 

· Coccidioidomycosis 

· Salmonella septicemia 

· Bacterial infections, recurrent, under age 13 

· Lymphoid interstitial pneumonia/pulmonary lymphoid hyperplasia, under age 13 

· Pulmonary tuberculosis 

· Recurrent bacterial pneumonia (two or more episodes in one year) 

· Invasive cervical cancer 

What is viral load?

Viral load refers to the amount of HIV present in the blood.  Studies have shown a direct relationship between viral load and disease stage.  Most people with higher CD4 cell counts have lower viral loads.  Viral load and CD4 count together provide more complete information about immune system damage, prognosis, and appropriate treatment strategies and treatment monitoring than either alone.

How is viral load measured?  

A viral load test is a blood test that measures the amount of HIV RNA in the blood. Results can range from undetectable levels to well over one million copies per milliliter (mL).  Two main tests are:

RT-PCR (reverse transcriptase polymerase chain reaction) 
bDNA (branched-chain DNA). 

How long does it take HIV infection to lead to AIDS?

The median time for progression of HIV infection to AIDS has been about 10 years.  However, this varies widely.  10% progress to AIDS within 2-3 years, while 5-10% have no symptoms even after 12 years.

How is HIV transmitted?
The disease is spread through blood and body fluids.  HIV may be found in all body fluids, but only blood, semen, vaginal discharge, and breast milk have enough of the virus to spread it to others.  Major means of transmission are:

· Sexual contact - with an infected partner.  Healthy, unbroken skin does not allow HIV to enter the body.  It can only enter through an open cut or sore, or through contact with the mucous membranes in the anus and rectum, the genitals, the mouth, and the eyes.  Having another sexually transmitted disease such as syphilis, herpes, chlamydia, or gonorrhea appears to make someone more susceptible to acquiring HIV infection during sex with an infected partner. 

· Infected blood - most often by shared needles or syringes contaminated with minute amounts of blood containing the virus.  Has been transmitted by blood transfusions but risk now is extremely small in the U.S. because of blood screening.  It was transmitted through products used in the treatment of certain diseases and disorders (like hemophilia), before March, 1985.

· Needlestick accidents - with needles containing HIV-infected blood or, less frequently, after infected blood contacts a healthcare worker's open cut or splashes into a mucous membrane (e.g., eyes or inside of the nose).  

How is HIV not transmitted?
· No evidence exists that HIV is spread by contact with saliva, sweat, tears, urine, or feces.  

· HIV is not spread through casual contact such as the sharing of food utensils, towels and bedding, swimming pools, telephones, or toilet seats. 

· HIV is not spread by biting insects such as mosquitoes, flies, ticks, fleas, bees, wasps, or bedbugs.

What are the early events in HIV infection?
After HIV enters the body and infects a large number of CD4+ cells and replicates rapidly, the viral particles spread throughout the body to various organs, especially the lymph organs (lymph nodes, spleen, tonsils, and adenoids). 

Two to four weeks after infection, up to 70% of HIV-infected people suffer flu-like or mononucleosis-like symptoms (the retroviral syndrome) related to the acute infection.  There may be fever, headache, pharyngitis, enlarged lymph nodes, night sweats, fatigue, rash on the face, trunk and palms, myalgia (muscle pain), arthralgia (joint pain), weight loss, and fatigue.  Nausea, vomiting, and diarrhea may also occur.

Neurologic symptoms occur in 40-50% of people in this early stage of infection and include aseptic meningitis, meningoencephalitis, peripheral neuropathy, facial palsy, or Guillain-Barré syndrome.  

These symptoms may last for several days to weeks.  15% may require hospitalization.  Then the immune system fights back, and the person may remain free of symptoms for years despite continued replication of HIV in lymph organs.  

What happens next (before AIDS develops)?

As the immune system deteriorates (this takes 5-7 years on average), a variety of signs and symptoms can occur (but this is not AIDS): 

lymph nodes enlarged for more than three months

lack of energy

weight loss

fevers, sweats

persistent or frequent yeast infections (oral or vaginal)

persistent skin rashes or flaky skin

pelvic inflammatory disease (PID) that does not respond to treatment

short-term memory loss

frequent and severe herpes infections 

Ultimately, accumulated HIV overwhelms the lymph system and large numbers of HIV enter the bloodstream.  This marks the onset of AIDS.

What are the late effects of HIV infection/AIDS?
Many people are so debilitated by the complications of AIDS—wasting syndrome, anemia, opportunistic infections, cancers, and neurologic complications of AIDS—that they are unable to hold steady employment or do household chores.  Others may experience phases of intense life-threatening illness alternating with periods of normal functioning. 

What is HIV Wasting Syndrome?

The HIV wasting syndrome is defined as unintended and progressive weight loss (of more than 10% of body weight) often accompanied by weakness, fever, nutritional deficiencies, and diarrhea. 

Wasting can occur as a result of HIV infection itself but also is commonly associated with HIV-related opportunistic infections and cancers.  

What is anemia and why is it important? 

Anemia is a condition characterized by an abnormal decrease in the body's red blood cells or hemoglobin because of increased destruction or decreased production. 

It can develop during any stage of HIV-infection and is diagnosed in 70-80% of patients over the course of their HIV infection.  It is associated with an increased risk of death in HIV-positive individuals.

The leading causes are opportunistic infections and HIV-related cancers that impair bone marrow function.  Other causes include lack of nutrients and medications. 

What is AIDS dementia complex (ADC)?
This is damage to the central nervous system caused directly by the HIV.  Early  symptoms resemble depression and include apathy, loss of interest in surroundings, etc.  Later there may be cognitive and motor problems as well as memory loss.

What is Kaposi's sarcoma (KS)? 

KS is an opportunistic cancer found in 15% of people with AIDS.  The lesions of this multicentric (meaning it begins in many areas) vascular neoplasm are usually soft purplish patches, plaques or nodules that appear first on the toes or feet or nose and then slowly spread over the skin, increasing in size and number.  It may also involve the mouth and lymph nodes.

Although people without HIV infection do get KS, HIV-related KS is much more aggressive.  It develops mainly (90 percent or more) in gay and bisexual men, probably because of coinfection with human herpesvirus 8, a viral cofactor for KS.

People with rapidly progressive KS may require treatment with chemotherapy, cryotherapy (freezing), intralesional injections (Vinblastine), radiation, or interferon (alone or with AZT). 

What is Non-Hodgkins Lymphoma (NHL)? 

Lymphomas are cancerous tumors of the lymphatic system, and NHL is the most common of all lymphomas that affects people with HIV.  It often develops outside the lymph nodes—in the liver, bone marrow, stomach, brain, mouth, or anus. 

Enlarged lymph nodes are the most common finding.  Others include fever, weight loss, fatigue, rectal pain, abdominal pain, or vomiting.  People with CNS lymphoma may develop confusion, loss of memory or speech, changes in personality, seizures, headaches, or partial paralysis. 

50% of people with NHL can be treated successfully with combinations of chemotherapy drugs.  About half of these will develop NHL again within two years.  With CNS lymphoma, treatment usually includes total brain radiation therapy, along with regular chemotherapy. 

What are the most common opportunistic infections?
· Candidiasis (thrush, moniliasis) is a fungal infection of the mouth, throat, or vagina. 

· Cytomegalovirus (CMV) is a viral infection that causes eye disease that can lead to blindness.  Also causes hepatitis, pneumonia, bowel infection.

· Herpes simplex viruses can cause oral herpes (cold sores) or genital herpes.  Outbreaks may be frequent and severe. 

· Mycobacterium avium complex (MAC or MAI) is a bacterial infection that can cause recurring fevers, malaise, indigestion, and serious weight loss. 

· Pneumocystis carinii pneumonia (PCP) is a protozoal infection that can cause a fatal pneumonia. 

· Toxoplasmosis (Toxo) is a protozoal infection of the brain and spinal cord. 

· Tuberculosis (TB) is a bacterial infection that attacks the lungs, and can cause meningitis. 

· Myelopathy occurs in advanced HIV disease and can result in paraparesis (partial paralysis of the lower extremities).  As many as 25% of patients with AIDS have pathologic evidence of damage to their spinal cords. 

· Advances in prophylaxis have decreased the incidence of Pneumocystis, Toxoplasma, Mycobacterium avium complex (MAC), Cryptococcus, and other common opportunistic infections.

Who is treated?
While experts disagree, most common major criteria are:

CD4+ count less than 500 OR high viral load (10,000 - 20,000 copies/ml., depending on the test.)

Symptoms of recent HIV infection.

Within 6 months of becoming positive.

With any opportunistic infection.

What is the goal of treatment?
Currently available antiretroviral drugs do not cure people of HIV infection or AIDS. 

Treatment should:

· suppress HIV viral replication and increase the CD4 count

· improve immune function

· delay clinical progression

· prolong survival

What is the treatment for HIV infection?

Dramatic advances have been made in the therapy of HIV infection.  The Food and Drug Administration has approved 14 drugs in 3 major classes of anti-HCV drugs for adults.  They are classified according to the specific phase of the life cycle of HIV that they affect.  The 3 classes are : 

· Nucleoside reverse transcriptase inhibitors, also called NRTI's or "Nukes"

· Non-nucleoside reverse transcriptase inhibitors, also called NNRTI's or "non-Nukes."

· Protease inhibitors, or PI's. 

For a long time, monotherapy (one drug) was used, AZT.  When that became ineffective, as it always did, a different drug was used.  Monotherapy is no longer standard treatment.  

There is overwhelming evidence that three-drug combinations are far superior to monotherapy or dual-therapy in the management of this disease.

HAART (highly active antiretroviral therapy) is now the standard therapy.  It generally consists of a synergistic combination of two NRTIs and a PI or an NNRTI.  These drugs may slow the spread of HIV in the body and delay the onset of opportunistic infections.  However, they do not prevent transmission of HIV to other individuals.  

HAART has markedly reduced mortality, hospitalization, the incidence of opportunistic infections, need for skilled nursing care, etc., but it has short-term adverse effects and long-term complications.  In addition, there are problems of drug resistance and compliance problems that hinder sustained virologic control. 

The first group of drugs used to treat HIV infection, NRTI's, interrupt an early stage of virus replication.  NRTI's include:

zidovudine (Retrovir or AZT)

didanosine (ddl, Videx)

zalcitabine, (ddC, HIVID)

stavudine (d4T, Zerit

lamivudine (3TC, Epivir)

abacavir (ABC, Ziagen). 

In contrast, the NNRTIs act by directly inhibiting the viral reverse transcriptase enzyme.  NNRTI's include:

nevirapine (Viramune)

delavirdine (Rescriptor)

efavirenz (Sustiva)

The PI's act at a later stage of viral replication.  PI's include:

indinavir (Crixivan)

ritonavir (Norvir)

nelfinavir (Viracept)

saquinavir (Inirase, Fortovase)

amprenavir

Hydroxyurea may be used as an adjunct treatment.

What are the side effects of NRTI therapy?
Lactic acidosis with hepatic steatosis (enlarged fatty liver) is a rare but potentially life-threatening toxicity with all NRTI’s.

AZT

bone marrow suppression with depletion of red or white blood cells

anemia

neutropenia (decrease in certain white blood cells)

GI intolerance

headache

insomnia

weakness

ddl

pancreatitis

peripheral neuropathy

nausea, diarrhea

ddC

peripheral neuropathy

stomatitis (mouth inflammation)

d4T

peripheral neuropathy

3TC

minimal toxicity.

ABC

hypersensitivity reaction

fever

rash

nausea, vomiting

malaise or fatigue

loss of appetite

What are the side effects of NNRTI therapy?

Viramune

potential interaction with other drugs

rash

hepatitis

Rescriptor

potential interaction with other drugs

rash

headaches

Sustiva

potential interaction with other drugs

rash

central nervous system symptoms
What are the side effects of PI therapy?
May be interaction with other drugs.
Crixivan

nephrolithiasis (kidney stones)

GI intolerance

nausea

headache

weakness

blurred vision

dizziness

rash

metallic taste

thrombocytopenia (decreased platelets in the blood)

hyperglycemia

Norvir

GI intolerance

nausea, vomiting, diarrhea

paresthesias

hepatitis

weakness

Viracept

nausea, diarrhea

abdominal pain

rash

weakness

Invirase

headache

hyperglycemia (high blood sugar)

Saquinavir

GI intolerance

nausea, diarrhea

abdominal pain

dyspepsia (indigestion)

headache

What are the long-term adverse effects of PI's?

· The lipodystrophy syndrome (“protease belly”), which includes peripheral fat wasting in the neck, arms, face, and buttocks with abdominal visceral fat accumulation and/or development of a dorsocervical fat pad (buffalo hump). 

· Hyperlipidemia (elevation in cholesterol and triglyceride levels). 

· Increased tendency for bleeding.

· Hyperglycemia, reduced insulin sensitivity, and hyperuricemia (increased uric acid in the blood).

How should HIV infection be rated?
There are roughly 5 categories of disease that may require rating:

· the asymptomatic

· those with early acute symptoms

· those with later symptoms (but not AIDS)

· those with AIDS

with opportunistic infections

with cancer

· any of the above categories on treatment, which presents its own set of problems.

Rating initial HIV infection
The initial HIV infection with non-specific flu-like symptoms and/or lymphadenopathy, will probably warrant a 0-10% evaluation, UNLESS treatment has been initiated early.  In that case, evaluation may be higher, based on the particular complications of drug therapy.  Only those who have no symptoms from HIV infection OR its treatment should be rated at 0%.

Duration of treatment
Unlike HCV, treatment for HIV lasts not just for 6 months or 1 year, but continues for years.  Therefore, adverse reactions and complications may be long lasting or permanent.

Rating CD4 counts

While CD4 counts are part of the rating schedule criteria, as always, you should rate the disability.  If the CD4 count is above the level for a certain evaluation, but the disabling signs and symptoms would call for a higher evaluation, evaluation should be based on the disabling effects rather than on the laboratory finding.  

Remember that treatment can modify the CD4 count and bring it to normal or near normal levels, while at the same time it results in disabling effects itself.  

Rating later stages, but before AIDS

In the later stages, but before AIDS develops, any level of evaluation may be warranted, depending on the particular problems that develop.  For example, with enlarged lymph nodes and fatigue, 10% might be appropriate, depending on the severity of fatigue.  But if there is PID that does not respond to treatment, 30% or more might be called for.  

Rating may be based on 6351 criteria only, or you may choose to rate any defined conditions due to HIV infection or its treatment separately, if this is more advantageous to the veteran.  However, you can’t use the same findings for more than one evaluation.  

For example, if there is a CD4 count of 400, the veteran is on HAART, and there are symptoms of depression but no other significant signs or symptoms of the infection or its treatment, you could assign 10%.  However, if the depression rises to the level of a diagnosed major depression or dysthymic disorder, consider evaluating it separately as a secondary condition, with the potential of a higher rating.  The HIV infection would still warrant a 10% evaluation under 6351, based on findings not related to symptoms of depression—low CD4 count and treatment.

On HAART, a number of side effects and complications are likely, and it will be the unusual case where less than a 30% level of disability evaluation will be warranted.  

Of those on treatment who will be rated below 30%, most will probably be veterans treated soon after HIV has been diagnosed, when they are asymptomatic, and who also develop few or no side effects or complications from treatment.

What if there are recurrent constitutional symptoms?

If there have been recurrent constitutional symptoms, even if they have responded to appropriate treatment, the minimum rating is 30%.  This will commonly be the situation for veterans on treatment, and there will certainly be cases where a 60% or 100% rating will be warranted due to treatment complications.

Rating AIDS

Once AIDS develops, the range of possible ratings is wide, depending on specific findings.

Opportunistic infections

Of course, once an opportunistic infection or neoplasm appears, the rating will be 60% or above.  Many of the opportunistic infections will warrant a 100% evaluation, at least for a time (TB, lymphoma, etc.).  SMC will be a frequent consideration.

Cancer

The cancer complications of AIDS should be rated separately if advantageous to the veteran, as long as they are not also used to support a 60- or 100-percent evaluation under 6351.

Anemia and wasting syndrome

Also consider separately evaluating anemia (under the hemic system) or wasting syndrome (as avitaminosis perhaps) if this would be more advantageous to the veteran than using them to support a 60- or 100-percent evaluation under 6351.  

Episodic problems

Take into account the possibility that a particular examination may have been done at a time between episodes of opportunistic infections when findings are relatively few.  You should consider the overall history for the past year or so when rating, since some AIDS complications can be episodic.

Follow-up

HIV infection is becoming a chronic disease that requires long-term management, and rating procedures should reflect this fact.  Therefore, reassessment in 2 years or so of those on HAART may be warranted.  

New information

Treatment for HIV is changing rapidly, and you will need to keep in touch with new information periodically, through the Internet or medical journals.

What are some useful Internet resources for additional and updated HIV/AIDS information?

San Francisco Aids Foundation

Extensive, well-organized information

http://www.sfaf.org/aids101/index.html

HIV Insite, UCSF

Another excellent, very comprehensive site

http://hivinsite.ucsf.edu/

CDC site

Government reports, recent articles (has searchable database)

http://www.cdc.gov/nchstp/hiv_aids/dhap.htm

Johns Hopkins AIDS Service

Recent medical articles/research

http://www.hopkins-aids.edu/

Food and Drug Administration

List of approved drugs and other HIV information

http://www.fda.gov/oashi/aids/hiv.html

Aegis 

Largest AIDS/HIV web site in the world, updated hourly (has searchable database)

http://www.aegis.com/


