HIV/AIDS

Epidemiology

Human immunodeficiency virus (HIV) is the causative agent for Acquired immunodeficiency syndrome (AIDS). It is a blood-borne pathogen that is transmitted through blood, most commonly by IV drug use, sexual contact, and maternal-child transmission. The most common method of transmission is heterosexual activity. Women are currently becoming infected more often than men, and adolescents are having an increased rate of transmission. Maternal-child transmission has been decreased greatly (McCance and Huether, 2006).

HIV-1 is the most common type of the HIV strain and has led to the worldwide AIDS epidemic. HIV-2 is less common and less virulent; however it eventually produces similar clinical manifestations to HIV-1. The HIV-1 type itself has multiple subtypes which have differing geographic distributions. None-the-less, all produce AIDS similarly (Brashers)(Up-to-Date).
Pathophysiology
HIV is a retrovirus, which indicates that the virus carries RNA, not DNA. The virus needs to attach to a host cell, use its reverse transcriptase enzyme to transcribe the RNA into DNA, and then use the integrase enzyme to integrate the newly infected DNA into the host cell’s genetics. If the host cell is dormant, the newly infected material remains dormant as well. This provides for the window period, which is the time between infection and the presence of antibodies to the virus. Once the host cell is active, the infected genetic components replicate, which eventually kills the host cell, releasing HIV elements in the body (McCance and Huether, 2006).

The target cell for HIV is primarily the T helper lymphocyte (although the virus can also infect macrophages, dendritic cells, Tc cells, and NK cells). “The virus uses the gp120 protein as a receptor to bind to the CD4 molecule, found primarily on the surface of T helper cells (McCance and Huether, 2006, p. 282). Once the virus attaches to the host cell, the RNA to DNA replication begins. This initiates destruction of the infected host cells by direct cell lysis, apoptosis, and attraction of T cytotoxic cells. The HIV-1 cells can also partially connect with uninfected T cells, which are then also killed along with the infected cells (McCance and Huether, 2006). 
“After years of combating the HIV infection, the ability of the host to replace infected and killed T helper cells begin to decline, cells that were inactive become more active, thus providing more HIV replication, lymph node structure begins to break down, and the numbers of active viruses in the bloodstream begin to rise. As the number of functional T helper cells declines, the immune response becomes increasingly compromised and the clinical manifestations of HIV infection such as opportunistic infections and malignancies begin to appear. This signals the progression of HIV infection to AIDS” (Brashers, Screen 76).
Clinical Manifestations

The decline of T helper cells results in a severely immunocompromised state, since the T helper cells are responsible for assisting the maturation of both B and T cells. This severe deficiency in immunity allows those with HIV/AIDS to be highly susceptible to opportunistic infections, such as community-acquired pneumonia, Kaposi's sarcoma, and candidal infections (McCance and Huether, 2006). 

Primary infection with HIV is characterized by a flulike illness with fever, myalgia, and adenopathy that often goes unrecognized as HIV infection. The immune system is able to combat the HIV infection (often for years) so that the individual is most often asymptomatic, and does not develop immediate severe symptoms. Eventually, immune dysfunction develops. Upon development of immune dysfunction, nonspecific conditions (such as fungal infections, eczema, or sexually transmitted diseases) manifest. Progressive deterioration in immune function results in more serious opportunistic infections (Brashers) (Up-to-date).
Community-acquired pneumonia is an infection of the lungs that can be caused by viruses, bacteria, fungi, or parasites. Those individuals with adequate immune responses often can fight off the invader, but those that are immunocompromised like HIV/AIDs patients, infants, and the elderly do not have the proper defense mechanisms to prevent infection. (http://en.wikipedia.org/wiki/Community-acquired_pneumonia)

Kaposi’s sarcoma is a tumor caused by a virus, which explains the increased incidence in immunocompromised individuals. It initiates in the lymphatic endothelium and forms channels that fill with blood, this creates the dark purplish color associated with the condition. (http://en.wikipedia.org/wiki/Kaposi%27s_sarcoma)

Candidiasis, or yeast infections, also occur commonly in HIV/AIDS patients for the same reason that pneumonia and Kaposi’s sarcoma do, the patient is severely immunocompromised and cannot fight off the infection. 

(http://en.wikipedia.org/wiki/Candidiasis)

Other complications of HIV infection include wasting syndrome and AIDS-related dementia.

Neurological Conditions 
Neurological conditions can manifest in those with HIV/AIDS. For instance AIDS Dementia Complex (ADC). ADC is not a true opportunistic infection. However, it is one of the few conditions caused directly by the HIV virus. ADC is caused by central nervous system damage. This damage can be the result of multiple factors such as opportunistic infections, direct effects of HIV in the brain, and/or the toxic effects of drug treatments. Those with ADC have HIV-infected macrophages in the brain. Early symptoms of AIDS Dementia often mimic with general manifestations of clinical depression. However, later symptoms involve cognitive and motor deficits.
Peripheral neuropathy often develops and is considered opportunistic. It typically presents as severe burning and/or aching pain in the feet and legs, which may prevent walking. There are multiple variations in neuropathy, with the most common being distal symmetrical polyneuropathy (DSPN). This syndrome results from the degeneration of the nerves responsible for conducting impulses and is characterized by numbness and a sensation of pins and needles. Other types of neuropathy include Drug-induced and CMV-related. CMV causes several neurological syndromes in AIDS, including encephalitis, myelitis, and polyradiculopathy.  (Brashers) (Up-to-date) 
Wasting Syndrome 
Wasting Syndrome is characterized by the involuntary loss of more than 10% of body weight, plus more than 30 days of either diarrhea, or weakness and fever. Wasting is linked to disease progression and death. Part of the weight lost during wasting is fat, and the other part is lean body mass (muscle). AIDS wasting and lipodystrophy can both cause some body shape changes. 

There are several factors which may contribute to AIDS wasting syndrome including… decreased food intake, poor nutrient absorption, and altered metabolism.

Patients with HIV/AIDS may have decreased food intake for multiple reasons such as decrease appetite, timing of when drugs need to be taken, drug side effects such as nausea, changes in the sense of taste, or tingling around the mouth also decrease appetite. Opportunistic infections in the mouth or throat can make it painful to eat. Infections in the gut can make people feel full after eating just a little food. 

Persons with HIV may have poor nutrient absorption. HIV may directly affect the intestinal lining and reduce nutrient absorption. Diarrhea, a frequent side effect of AIDS drugs, causes loss of calories and nutrients. 

Persons with HIV/AIDS can have altered metabolism related to food processing and protein building, which are affected by HIV disease. Even before any symptoms show up, energy output is increased. This might be caused by the increased activity of the immune system. People with HIV need more calories just to maintain their body weight. 

Many other factors affect metabolism. HIV seems to change some hormone levels. Also, cytokines play a role in wasting. Cytokines are proteins that produce inflammation to help the body fight infections. People with HIV have very high levels of cytokines. This makes the body produce more fats and sugars, but less protein. In combination these factors work together to interfere with nutrient absorption and cause fatigue. (Brashers) (Up-to-date) 
