HIV and AIDS

I. Aids was first recognized in the US in the summer of 1981, when the CDC reported unexplained occurrence of Pneumocystis carinii pneumonia in 5 previously healthy homosexual men in Los Angeles and Kaposi’s sarcoma in 26 previously healthy homosexual men in NY and Los Angeles

II. Within months, the disease became recognized in male and female IVDA and then in recipients of blood transfusion and in hemophiliacs. As the epidemiological pattern of the disease unfolded, it became clear that a microbe transmissible by sexual contact and blood or blood products was the most likely etiologic agent of the epidemic.

III. By 1984 it was demonstrated clearly to the causative agent of AIDS

IV. In 1985, a sensitive enzyme-linked immunosorbent assay (ELISA) was developed, which led to an appreciation of the scope and evolution of the HIV epidemic

V. Epidemic
a. At the end of 2003, an estimated 1,039,000 to 1,185,000 persons in the united states were living with HIV/AIDS, with 24-27% undiagnosed and unaware of their HIV infection

b. In 2003, the estimated number of diagnoses of AIDS in the US was 43,171

c. Adult and adolescent AIDS cases totaled 43,112 with 31,614 cases in males and 11,498 cases in females. Also in 2003, there were 59 AIDS cases estimated in children under age 13.

d. The cumulative estimated number of diagnoses of AIDS through 2003 in the United States is 929,985. Adult and adolescent AIDS cases total 920,566 with 749,887 cases in males and 170,679 cases in females. Through the same time period, 9,419 AIDS cases were estimated in children under age 13

e. In 2003, the estimated number of deaths of persons with AIDS was 18,017, including 17,934 adults and adolescents, and 83 children under age 13

f. The cumulative estimated number of deaths of persons with AIDS through 2003 is 524,060, including 518,568 adults and adolescents, and 5,492 children under age 13

VI. Etiology
a. The four recognized human retroviruses belong to two distinct groups: the human T lymphotropic viruses (HTLV) I and HTLV-II, which are transforming retroviruses; and the human immunodeficiency viruses, HIV-1 and HIV-2, which are cytopathic viruses. The most common cause of HIV disease throughout the world, and certainly in the United States, is HIV-1. Both HIV-1 and HIV-2 are zoonotic infections, originally from primates

VII. Pathophysiology and Replication
a. HIV is an RNA virus whose hallmark is the reverse transcription of its genomic RNA to DNA by the enzyme reverse transcriptase. The replication cycle of HIV begins with the binding of the HIV gp120 to its receptor on the host cell surface, the CD4 molecule. The gp120 undergoes a conformational change that facilitates binding to one of a group of co-receptors. The two major co-receptors for HIV-1 are CCR5 and CXCR4. The HIV envelope protein binds to the CD4 molecule, its shape changes dramatically, and fusion with the host cell membrane occurs-penetrating the plasma membrane of the target cell. Then HIV RNA is uncoated and internalized into the target cell. Reverse transcriptase enzyme, contained n the infecting virion, catalyzes RNA into double-strand DNA. The DNA translocates to the nucleus, where it is integrated into the host cell chromosomes through another virally encoded enzyme, integrase. What follows is initiation of transcription of the integrated proviral DNA into genomic RNA. This RNA is translated into proteins that undergo modification and cleavage. The viral particle is formed by the assembly of HIV proteins, enzymes, and genomic RNA at the plasma membrane of the cells. The virally encoded protease then catalyzes the cleavage of precursor to yield the mature virion. Each point in the replication cycle of HIV is a real or potential target for therapeutic intervention.

VIII. Transmission
a. Sexual
i. Although in the US 42% of new HIV infections are among men who have sex with men and 33% of new HIV infections are by heterosexual transmission, the MCC of infection worldwide, particularly in developing countries, is heterosexual sex. 

ii. HIV concentrates in the seminal and vaginal fluid, particularly in situations where there are increased numbers of WBCs, as in genital inflammatory states (STDs); strong association between genital ulcerations and transmission (HSV, syphilis)

iii. In heterosexual transmission of HIV, male-to-female transmission. 

iv. Chief predictor of heterosexual transmission of HIV was the level of plasma viremia; rare when infected partner had a plasma level of 1500 HIV RNA/ml

v. Lack of circumcision has been strongly associated with a higher risk of HIV infection- susceptibility of uncircumcised men to ulcerative STDs, microtrauma

b. Blood and blood products
i. IVDA- sharing injection paraphernalia such as needles, syringes, the water in which drugs are mixed, or the cotton through which drugs are filtered

ii. Subcutaneous or intramuscular injections can transmit HIV as well

iii. From the 1970s-1985 , when mandatory testing of donated blood was initiated, it’s estimated that 10,000 individuals in the US were infected through transfusions

iv. Risk factors: Anemia, hemophilia, trauma (with transfusion)
v. HIV isolated in low titers from saliva, no convincing evidence that saliva can transmit HIV infection

vi. Although virus can be identified from virtually any body fluid, there is no evidence that transmission can occur as a result of exposure to tears, sweat, and urine

c. Occupational exposure:
i. Transmission to health care workers via sharp objects

ii. 600,000 to 800,000 health care workers are stuck with needles or other sharp medical instruments in the United States each year

iii. Risk of transmission from skin puncture from contaminated needle or sharp object is 0.3% and after a mucous membrane exposure it is 0.09%

iv. Increased risk following percutaneous exposures to HIV-infected blood: device was in an artery or vein, depth of injury, device visibly contaminated with blood
v. Increased risk following mucocutaneous exposures to HIV-infected blood: large volume of blood, prolonged contact, higher HIV titers, and a potential portal of entry
vi. Use of antiretroviral drugs as post-exposure prophylaxis decreases risk of infection compared to historic controls in occupationally exposed health care workers

vii. Risk of HBV infection following similar type of exposure if 6-30% in non-immune individuals; post exposure prophylaxis with HB Ig and vaccine is 90% effective in preventing HBV infection. Risk of HCV following percutaneous injury is around 1.8%

viii. Three reported instances of transmission from health care workers to patients 
d. Maternal-Fetal/Infant Transmission
i. Virology analysis of aborted fetuses indicated that HIV can be transmitted to the fetus as early as the 1st or 2nd trimester of pregnancy

1. Transmission occurs most commonly in the perinatal period (around birth)

ii. Studies in Africa indicate that relative proportions of mother-to-child transmissions were 20-30% before birth, 50-65% during birth, and 12-20% via breast feeding.

iii. In the absence of prophylactic antiretroviral therapy during pregnancy, probability of transmission of HIV to fetus ranges from 15-25% in industrialized countries and from 25-35% in developing countries***********************************
iv. Best documented factor that is associated with higher rates of transmission is the presence of high maternal levels of plasma viremia, and low CD4+ T cell counts. 

v. Zidovudine treatment of HIV-infected pregnant women from second trimester through delivery and of the infant for 6 weeks following birth decreased rate of intrapartum and perinatal transmission from 22.6% in the untreated group <5%

vi. Rate of mother-to-child transmission is approaching 1% or less in pregnant women who are receiving combination antiretroviral therapy for their HIV infection

vii. Breast feeding is important mode of transmission, particularly if continue to breast feed for prolonged periods, risk is highest in the early months of breast-feeding

viii. In under developed countries breast-feeding should be avoided
ix. Children may have a false positive ELISA test due to transplacental IgG
1. PCR viral load is the test to know if the baby has HIV immediately
IX. Pathophysiology
a. Hallmark of HIV is a disease of profound immunodeficiency resulting primarily from a progressive quantitative and qualitative deficiency of helper CD4 T cells.

b. When the number of CD4+ T cells declines below a certain level, the patient is at high risk of developing opportunistic diseases, particularly the infection and neoplasms that are AIDS- defining illnesses, the current CDC classification system for HIV-infected adolescents and adults categorizes persons on the basis of clinical conditions associated with HIV infection and CD4+ T lymphocyte counts. Any HIV-infected individual with a CD4+ T cell count of <200u/l has AIDS by definition, regardless of the presence of symptoms or opportunistic diseases

X. AIDS Defining Illnesses
a. Candidiasis- Esophagitis, lungs, bronchi, trachea
i. Retrosternal, burning chest pain

b. Invasive cervical cancer
c. Coccidiomycosis- CD4+ count <250u/l
d. Cryptococcus

e. Cryptosporidiosis

f. Cytomegalovirus disease (Gancyclovir- prophylaxis)

i. Retinitis that can cause blindness- CD4 count <50u/l

g. HIV-encephalopathy- more than 90% of patients with AIDS will get this
h. Herpes Simplex (Acyclovir-prophylaxis)

i. Histoplasmosis-usually becomes pneumonia in immune compromised person
j. Kaposi’s sarcoma

k. Lymphoma (certain types)

l. Mycobacterium avium complex (Zithromax-prophylaxis/treat)
m. Pneumocystis carinii pneumonia (Bactrim-prophylaxis)

i. CD4 count less than 200u/l

ii. Most common opportunistic disease that affects AIDS patient

iii. Dapsone and pentamidine- treatment and prophylaxis

n. Toxoplasmosis- under cooked meat and cats
o. Tuberculosis (INH-prophylaxis/)
XI. CD4 count above 500 the patient is asymptomatic

a. From 200-500 the patient is usually asymptomatic

i. Maybe constitutional symptoms

b. Under 200 is symptomatic AIDS

XII. HIV enters the body mainly through the mucosal and Langerhans cells traps the antigens. From the Langerhans cells there is dissemination of the virus to lymphoid organs. Lymphoid tissues are the major anatomic sites for the establishment and propagation of HIV infection. The initial HIV plasma surge occurs, but viral titers then decline as the immune system responds to the initial infection. Once infection has been established the virus succeeds in escaping immune-mediated clearance, and is virtually never eliminated completely from the body. Rather, a chronic infection develops that persists with varying degrees of virus replication in the untreated patient for a median of 10 years before the patient becomes clinically ill. Initially only 30-60 CD4+ T cells are lost per year. About 10 billion viral particles are produced and cleared each day. Massive HIV production is linked with the destruction of 2 billion CD4+ T cells each day.
XIII. Clinical Manifestations
a. Acute retroviral infection- symptoms appear 2-4 weeks after exposure to HIV, CD4+ T cells usually within normal range, screening tests may still be negative

i. Constitutional symptoms: malaise, rhinorrhea, fever, generalized lymphadenopathy
ii. Screening test during acute phase is negative

b. Asymptomatic presentation- virus is actively replicating and despite absence of symptoms individuals are highly infective; most transmission occurs during this stage. The higher the CD4+ T cell count, the lower the viral load, as the immune system is controlling viral replication.

i. Can last on average 10-12 years or be as short as a few months

c. Symptomatic presentation- 

i. Night sweats, fever, chills, weight loss, diarrhea, rash, fatigue, blurred vision, dysphagia, dyspnea, chest pain, cough, abdominal pain, N/V/D, headache, altered mental status, depression

ii. If CD4+ T cell <200, may present with opportunistic diseases

1. 10 most common presenting symptoms- Most to least

a. Generalized lymphadenopathy

b. Shortness of breath

c. Cytopenia- anemia, fatigue, malaise, skin pallor

d. Fungal infections
e. Bacterial infections

f. TB

g. Persistent STDs

h. Neurological disease

i. Constitutional symptoms

j. Fever

XIV. Laboratory Tests:
a. ELISA- sensitivity and specificity >95% reported as reactive or non-reactive

i. Repeat reactive tests
ii. More sensitive than specific
iii. Must repeat reactive tests to rule out false positives
iv. ELISA antibodies are usually detectable in 3-6 weeks but some don’t develop antibodies until 12 weeks
b. Western Blot- confirmatory test Gold standard**************
c. CD4+ lymphocyte count- serially done
d. Viral load- best option if screening tests negative- PCR HIV RNA

e. Viral culture

XV. Recommendations
a. Diagnostic HIV tests must be performed in compliance with the NYS HIV Confidentiality Law, including written informed consent and full post-test counseling

b. HIV infection should be diagnosed using either the enzyme-linked immunosorbent assay (ELISA) or rapid testing; positive results are confirmed with a Western Blot assay

c. Polymerase chain reaction (PCR) diagnostic testing of plasma and peripheral blood mononuclear cells for HIV RNA or DNA is recommended for establishing the diagnosis of infection in infants born to HIV-1 infected mothers

d. Clinicians should maintain a high level of suspicion for acute HIV infection in all patients presenting with a compatible clinical syndrome. When acute retroviral syndrome is suspected, plasma HIV RNA assay should be used in conjunction with an HIV-1 antibody test to diagnose acute or primary HIV infection

e. If recent high-risk exposure to HIV is suspected, baseline antibody test should be obtained. If the baseline test result is negative, tests should be repeated at 1, 3, and 6 months.

f. An individual who tests negative after 6 months but continues to engage in risky behavior should be tested every 3 months.






