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ABSTRACT

INTRODUCTION

HIV or human immunodeficiency virus is a retrovirus that affects the immunity of the person (Alimonti et al.
2003). It attacks CD4+ T helper lymphocytes. Due to the role of helper T cell in immunity, the people with HIV
have compromised immunity (Hernandez and Sherman 2011). The disease was observed in the 1900s but gets the
world attention in 1980s when various homosexuals from urban areas are detected with the disease, moreover, their
immune system seems to be compromised and they named the disease, acquired immunodeficiency syndrome
(AIDS). After 2 years, scientists discovered the causative agent of disease i.e. HIV virus (Barré-Sinoussi et al.
2004).

HIV was introduced into humans in 1920s from non-human primates like chimpanzees and sooty mangabeys
(Sharp and Hahn 2011). Thus HIV is considered a zoonotic disease that transmits from non-human to humans
(Hemelaar 2012). The most commonly, it is thought to originate from Simian Immunodeficiency Virus (SI1V)
which was from non-human primates (de Silva et al. 2008). According to UN research, about more than 7 million
people effect with the disease every year and approximately 33.3 million people are living with infection
(Hernandez and Sherman 2011).

In Africa, out of 28 million people, 2 million peoples are infected with HIV within the age of 14 to 40 years. One
life is lost due to HIV in every two minutes (Odhiambo 2003). The virus spread through various means like body
fluid transfusion, breastfeeding, through embryo, blood transfusion, unprotected sexual contact or having various
sexual partners, through multiple uses of a single syringe (Bobat and Archary 2017). Various precautionary
measures and treatments are available for HIV (Boffito and Venter 2017).

Precautions are far better than its treatment because we cannot eliminate the virus completely and thus threat still
remains (Boffito and Venter 2017). HIV is further divided into two types, HIV 1 and HIV 2. HIV 1 is more
common and dangerous than HIV 2 (YYamazaki et al. 2016). Under all these consequences we concluded that HIV is
better to be prevented than treated. It cannot always be life-threatening, only its last stage, i.e. AIDS, is
life-threatening.
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What is HIV?

On an individual level, HIV is well studied (Moir et al. 2011). After transmission, virus attack on mucosal tissue
and in few days it spread through the lymphoid tissue (Salmi and Jalkanen 2005). Within 10 days it is detectable in
the bloodstream. After a few weeks or after month, HIV antibodies are at a detectable rate and the person is mostly
infectious at this stage. Sometimes the rate of HIV virus become constant and disease cannot be detectable. When
the disease is detected, the immune system is mostly compromised. In some patients, this process is fast while in
others it is slow proceeding procedure (Gupta et al. 2006).

HIV is the member of genus Lentivirus of family Retroviridae. Its shape is icosahedral with two single-stranded
RNA. These RNA changes into double-stranded DNA and then RNA is degraded (Levy 2011). This dsDNA are
then integrated into the human genome and produce viral mMRNA and other proteins, like viral capsid and
glycoprotein, etc. The viron of HIV consists of 9749 nucleotides (Usmani et al. 2013).

The virus enters into a human in about 1920 to 1940. It seems that the virus enters into a human from non-human
primates like chimpanzees and sooty mangabeys from Africa. The history of HIV is linked to Africa and these
primates are also found in Africa (Faria et al. 2015). A large number of HIV/AIDS cases has been observed across

Africa and a large number of death causalities also observed in the same (Odhiambo 2003).
Types of HIV
HIV is divided into two main types:

e Human immunodeficiency virus type 1 (HIV-1)

e Human immunodeficiency virus type 2 (HIV-2)

HIV-1 is more common and dangerous as compared to HIV-2. Even the speed or time taken by the virus to
transmit, in HIV-2, is 5 to 10 times lower than HIV-1 (Burgess 2019)

Human immunodeficiency virus type 1 (HIV-1)

Human immunodeficiency virus type 1 or HIV-1 is the most common cause of AIDS. Moreover, HIV-1 is the most
commonly found type of HIV which leads to AIDS (Vallari et al. 2010). So the origin of this virus is as old as that
of HIV/AIDS (Deposition et al. 1984).

HIV-1 is further divided into three subtypes, i.e. M (main) group, O (outlier) group, N (novel or not M nor O)
group. Among these, group M is the most common and problematic (Kiwanuka et al. 2008). The effect and
occurrence of these subtypes and geographically dependent (Hemelaar et al. 2006). The subtype M is further
divided into nine classes i.e. A, B, C, D, F, G, H, J, and K. These all strains of HIV accumulate about 95% of HIV

virus causing across the worldwide (Lau and Wong 2013).

In transmission HIV-1, the mode or path of transmission doesn’t depend much. The most important thing is from

where the virus is coming and also on the host which is being infected by the virus (Galvin and Cohen 2004). More
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generally, the cause or mode of transmission of HIV-1 is similar to that of causative agents of AIDS, i.e. body fluid

transmission, from mother to child through breastfeeding, etc.

HIV-1 can be treated through antiretroviral therapy. It seems that the patient treated with ART, have fewer chances
of spreading HIV-1 through sexual contact as it is the major course of transmission of the virus (Odhiambo 2003).
Another modification of ART is Highly Active Antiretroviral Therapy (HAART), seemed to be effective for
treating HIV-1. In spite of these, some additional procedure is done to treat the disease as the patient is unaware of
disease and didn’t treat himself with HAART (Lange et al. 2008)

Human immunodeficiency virus type 2 (HIV-2)

HIV-1 is the most commonly known HIV virus. The usual HIV virus is HIV-1 virus but in some cases, another type
of HIV virus cause disease which is called human immunodeficiency virus type 2 or simple HIV-2
(Campbell-Yesufu and Gandhi 2011). The origin of HIV-2 virus is western African countries (Gottlieb et al. 2008),

but now the number of HIV-2 begins to decline in these countries as compared to HIV-1 (C. et al. 2010)

Both viruses replicate in the T cells of infected patients but only HIV-2 replicates efficiently in dendritic cells.
Dendritic cells play a major role in the induction of immune responses. DCc only differs in their ability to induce an
innate immune response against HIV-1 and HIV-2. These cells do not efficiently activate and infected by HIV-1,
whereas they are naturally activated and infected by HIV-2. The reason of inactivity of DCs by HIV-1 is due to
restriction factor SAMHD1 (Lahaye et al. 2013).

Symptoms of HIV-2 is not so quickly expressed as it progressed very slowly as compared to HIV-1 (MacNeil et al.
2007). In some cases, it is observed that HIV-2 infected patient show symptoms similar to HIV-1, but it progresses
at relatively slow speed (van der Loeff et al. 2010). It is also suggested that encephalitis is more commonly occurs
in HIV-2 patient as compared to HIV-1 because the former is more neurotropic as compared to later (Moulignier et
al. 2006).

Various methods are available to detect HIV-2, including ELISA, Multispot HIV-1/HIV-2 Rapid Test, and other
antibody assay test. The difference between HIV-1 an HIV-2 virus can be detected by immunoblot technique. So
HIV-1 and HIV-2 can be differentiated despite their close similarity (Campbell-Yesufu and Gandhi 2011).

HIV-2 is mostly present before seroconversion and thus it is difficult to detect and treat. But once it is detected, it
can be treated with antiretroviral treatment or therapy. It is tested that HIV-2 patients can be treated, if treated at the
right time, with ART (Lebouché et al. 2013)

Not always life-threatening

HIV doesn’t mean that a person must have AIDS. AIDS is the last stage of HIV and difficult to treat. This virus can
also infect infants. HIV exposed infants are observed to have abnormal and deficient growth. HIV transmitted to
infant through multiple ways (Becquet et al. 2012; Sankar et al. 2015). HIV in the initial stages can be treatable and
various techniques and methodologies are present to do this task (Winslow and Kerdel 2016). The most common

technique is Antiretroviral therapy, and it has been using worldwide to cure HIV (Kumarasamy et al. 2016).
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Many deaths that are causing due to HIV are not directly linked to HIV. Those deaths are causing due to
immunodeficiency which is then linked to HIV. So that death is indirectly related to HIV (Article 2010).

Detection of HIV

HIV can be detected by a number of ways as the science is progressing. One of them is through enzyme-linked
immunosorbent assay (ELISA). ELISA is the common detection method of any disease and even allergens
(Kucharska and Wroblewska 2017). Similarly, it is used to detect HIV. With the advancement in science, the
ELISA technique has also been modified according to need. Through modification in ELISA technique, we can
detect HIV even when it is in very small quantity as 1x10™® g/ml (Malou and Raoult 2011; De La Rica and Stevens
2012). If ELISA results are positive for HIV, a confirmatory test is done through southern blotting. In southern
blotting, one can detect the small quantity of the desired product as the product is labeled with any dye. The dye can
be fluorescently or radioactively labeled for detection of desired product or protein (Brown 2001). Thus after

detection through ELISA, Southern blotting is used to confirm the presence of the virus.

We can detect HIV through tears of the infected patient. It has been observed that tear glands of HIV infected
persons contain a virus, so precautionary measures should be taken by a medical person while doing eye
examination (Yang Hana, M, Ning Wua, M, Weijun Zhub et al. 2011).

Due to a high number of infants affected by the virus, the detection of HIV is crucial in infants. Normal techniques
cannot detect the virus until the age of 18 months of the child. A technique, called Recombinase polymerase

amplification (RPA), helps to detect the virus at early stages of life (Boyle et al. 2013)
Possible Causes

The four most common modes of transmission of HIV are through unsafe sex, breastfeeding, through needles and
through infected mother to child (Deeks and Phillips 2009).

Primarily the HIV is caused by unprotected sexual contact or having more than one sexual partners. People already
having HIV, are some more reluctant towards separating it to others. They deliberately take risks of separating
HIV. But there found some cases in which people didn’t do so and use special care for this so they don’t harm
(Attanasio 2006). There are some organizations that counsel such patients for their treatments as such patients, who
have HIV are reluctant to go to health care societies due to negative social behavior of people towards them (Deeks
and Phillips 2009)

HIV also transmits through needles or syringes. It can be through known or unknown means. E.g. deliberately
using already used syringes and also by mistakenly infected oneself during handling or disposing of used syringes.
Some adults, addicted to drugs, use the single syringe in a group of addicts can spread HIV easily (Maimaiti et al.
2014). Moreover, it is observed that syringes used by diabetic patients and by HCV or HBV patients, spread HIV
largely. Thus such syringes or lancets should be handled and discard properly (Ishtiaq et al. 2012).

Even in developed countries, there is a large proportion of spreading HIV through breastfeeding from mother to

infant. Mother’s feed is the only nutritious and beneficial diet for the infant. So breastfeeding is crucial for the
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development of an infant (Sankar et al. 2015). It is also that stage when the infant’s immune system gets
compromised and gets HIV. So special care should be taken to avoid this (Prendergast et al. 2019). The cause of
infection depends on various factors like duration of feeding, maternal immunodeficiency and also on maternal
immune response (Bulterys et al 2004). Memory cells are more active in breastmilk cells than in lymphoid cells so
they are more sensitive to the virus (Viljoen et al. 2015).

The virus also spreads from mother to child; it is also called, in the vertical direction, directly from mother to child
(Deeks and Phillips 2009). This transmission of HIVV from mother to child is more dangerous as compared to
through breastfeeding. The mortality rate is more in later. So mother to child transmission is caused before the birth
of the baby so the mortality chance of child decreased drastically and a child born with suppressed immunity
(Becquet et al. 2012)

Treatment

Prerequisites also decrease the effect of the disease. Blood screening greatly eliminates the transmission of HIV.
Moreover, various treatments are present that decrease the effect of HIV and help in increasing the life of the
patient. This includes Antiretroviral therapy, reverse transcriptase inhibitors, and protease inhibitors (Deeks and
Phillips 2009).

(A) Antiretroviral therapy

HIV is the retrovirus so Antiretroviral therapy (ART) is used to treat HIV. In ART, the combination of drugs is used
which helps to increase the CD4+ cell count in the patient (Martin et al. 2011). In HIV patient, CD4+ cell count
decrease to a very low value and this causes the suppression of the immune system of the patient. Various
experiments have been conducted and the CD4+ cell count seems to reach the threshold value. Moreover, it is
estimated that, if antiretroviral therapy is started in the early stage of HIV (6 months after infections), it is more
useful and have much positive effect on the patient. (Lundgren et al. 2015). After treatment with ART, the HIV
content in patient genital excretion decreased. Genitals are focused because HIV virus is present in genital
excretions in large quantity and most commonly transmitted from their (during sexual contact) (Cohen and Cynthia
L. Gay 2014).

Drawback:

Antiretroviral therapy helps to treat the disease, but this treatment cannot restore health. It is observed that HIV
treated persons with antiretroviral therapy have a high risk of different diseases like cardiovascular disease, liver
failure, kidney failure, cancer and other neuron linked diseases. These diseases are more common in HIV patient
than in non-HIV patients (Deeks and Phillips 2009). It also observed that people who are treated with Antiretroviral
therapy are more likely to have premature aging and gets old quicker as compared to non-HIV patients (Deeks and
Phillips 2009).

Moreover, ART-treated persons are observed to causing more HIV. This is because such a person thought that they

got the treatment and thus they started unprotected sexual contacts and the use of syringes again. It should be
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educated that ART cannot remove the virus completely, it just increases the life span of the patient by decreasing

number of viruses and by increasing the CD4+ cells (Cohen and Gay 2010).
(B) Reverse transcriptase inhibitors (RTI)

Various drugs have been introduced to treat HIV, but, an naturally present drug is most beneficial (Mehellou and
De Clercq 2010). Retroviruses have an RNA genome. The RNA first reverse transcribe through reverse
transcriptase and thus convert into double-stranded DNA. That DNA then takes host machinery and cause
infections (York 2018). dsDNA molecule then inserted into the host chromosome through another enzyme called
integrase (Das and Arnold 2013).

One mechanism is that the activity of reverse transcriptase in inhibited by binding it with some molecule and thus
when reverse transcriptase didn’t perform its task, viral RNA didn’t convert into dsSDNA and virus didn’t grow and
expands. And another method is that an enzyme produced, which binds to integrase and restrict the integration of
dsDNA in the host chromosome. In this way, when DNA didn’t take the host machinery, it cannot produce viral
protein and in this way, the virus cannot spread and also not produced (Hare et al. 2010). And so when virus didn’t
produce, virus population remained minimized and thus CD4+ contents can remain high and host can survive

easily.
(C) Protease inhibitors

Protease inhibitors (pi) are the drugs, which inhibits the viral replication by binding itself to the protease enzyme.
Protease enzyme is necessary for proteolytic cleavage of protein precursor. Thus Pi restricts the cleavage, which is
necessary for the production of infectious viral protein. Thus viral protein didn’t produce and CD4+ cell count

remains high and the patient didn’t get the infection.
Precautions

General precautions for HIV are according to their causes. It includes, not having more than one sexual partner and
avoiding unprotected sex. In a group of sexually linked people, if a single person gets HIV, the whole group has a
chance to get HIV (Odhiambo 2003).

To avoid the mother to child transmission, the mother should do proper screening before getting pregnant. She
should also take proper measures in breastfeeding her child. Proper screening should be necessary to avoid mother
to child transmission of HIV (Sankar et al. 2015; Prendergast et al. 2019)

The reuse of syringes should be prohibited. Used syringes should be discarded properly by the hospital facility and
disposed of or dump them properly to eliminate the transmission of the virus. On a personal level, never reuse the

syringe. Discard the syringe properly after every use so no one can use it again (Ishtiaqg et al. 2012).

HIV patients are more sensitive towards society as they continuously face different hate comments and criticism.
This could lead them to hurting someone else or they can also infect others for their revenge. So such patients are
treated well and within a friendly environment, so they could also express their feelings towards society and can be

the part of society happily (Stutterheim et al. 2014)
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Health care personals should also take precautions while treating or dealing with HIV patients. These precautions
include the use of double gloves, face masks, to cover body and try not to expose the skin to the virus (Dhaliwal et
al. 2011)

CONCLUSION

HIV is not always life-threatening and a person having HIV doesn’t mean that he must have AIDS. AIDS is the last
stage of HIV and is life-threatening and difficult to treat. The virus can be treated and also be avoided. Various
treatments are available but antiretroviral therapy is most commonly used. Numerous drugs have been designed for
this purpose. Moreover, precautionary measures should be taken to avoid transmission of HIV virus. A common
mode of transmission of the virus is through sexual contact, body fluid transmission and also through mother to
child transfer. These all can be avoided by taking special precautions.

HIV patients are relatively more sensitive as they are not accepted by society. So such patients need special
attention and care so they don’t harm others and also for their own wellbeing. This can be done by various

psychological therapies and also by interacting with such patients.

HIV is most common in 3™ world countries and even in rural areas of developed countries. The main cause is the
lack of education and proper guidance. There should be some programs and seminars should be held which aware

people about HIV, its harms and how to avoid it. By proper counseling of peoples and by proper guidance, we can

decrease the death toll caused by HIV-AIDS and also decreased the people affecting by this virus.
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