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Abstract

Immunosuppression due to HIV infection is a resultant of several factors including defective innate signaling
pathways, increased viral replication and virus load, gradual loss of peripheral CD4+T cells and depletion of T
lymphocytes at mucosal sites that collectively lead to progressive immune deficiency and AIDS development. T cells
derived from HIV patients were anergic and failed to mount a robust adaptive immune response. The host, on the
other hand, becomes vulnerable to opportunistic infections such as tuberculosis and AIDS-related cancer such as
Kaposi sarcoma, non-Hodgkin lymphoma, and cervical cancer with remarkable level of immunosuppression.
Elucidation of the various mechanisms involved in these immunologic perturbations is necessary to understand HIV
pathogenesis for an effective immunotherapy.
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Background and Significance
Infection with human immunodeficiency virus (HIV) has been

identified as a causal agent of AIDS, a pandemic disease that
constitutes a global public health threat for the past 3 decades [1]. It is
well established that HIV preferentially infects lymphocytes with
consequent depletion of CD4+lymphocytes at mucosal sites [2,3]. The
progressive death of T lymphocytes is attributed to immune activation
rather than to viral cytopathic effect. The resulting immune
dysfunction in HIV patients is likely due to combinatorial effects
resulting from infection of immune cells (CD4+T cells, macrophages,
dendritic cells) with HIV, uncontrolled viral replication that impairs
antigen presentation, increased mutations in env protein gp120 that
leads to virus tropism and survival, increased activation of T helper
cells by alloantigens, increased apoptosis by activated CD4+T helper
cells, down-regulation of CD4+synthesis with functional impairment,
and perturbation of cytokine pathways [4-6]. The sequel of these
effects renders the patients immunosuppressed and vulnerable to
opportunistic infections with consequent death. Among the common
opportunistic disorders encountered in HIV patients, tuberculosis and
AIDS-related cancer such as Kaposi sarcoma, non-Hodgkin
lymphoma and cervical cancer.

However, these immunologic defects can be partially restored in
HIV patients treated with highly active antiretroviral therapy
(HAART) [7]. Patients who accessed HAART treatment and adhered
to its regimen had shown significant reduction in AIDS-related
mortality and high prevalence of comorbidities due to cardiovascular
disease, diabetes, and non-AIDS cancers [8]. Thus, HIV is a
relentlessly progressive disease and difficult to cure with HAART due
to the persistence of HIV-1 virus in latent reservoirs that may lead to
viral remission and development of AIDS [9]. The progression of HIV
disease in HAART-treated patients can be virtually monitored by
evaluation of inflammatory markers (e.g. kynurenines, Kyn) and
Th17/Treg balance in HIV progressors [10, 11]. Despite the functional
improvement in HAART-treated patients, as evidenced by reduced

viral load and improved CD4+T cells count, a paradoxical response
known as immune reconstitution inflammatory syndrome (IRIS) has
evolved [12]. The induction of IRIS is worsened in HIV patients with
preexisting opportunistic infections. In general, the severity of IRIS
depends on CD4+T cells count (≤ 100-200 cells/µl), degree of
lymphocyte apoptosis or proliferation, and the degree of viral
suppression and immune recovery after the initiation of treatment
with HAART.

Furthermore, the status of immunosuppression is complicated by
increased HIV mutations and genetic diversity during virus
replication, ability of the virus to establish a pool of latently infected
CD4+T cells during early stage of infection, failure of neutralizing
antibodies to eliminate HIV replication, and failure of viral antigens to
induce an effective T cell memory [13-18]. All of these factors lead the
virus to evade the immune system with consequent failure of immune
control. Therefore, development of an effective HIV vaccine remains
elusive [13] unless obstacles pertaining to the virus and the host are
defined for successful discovery of vaccine targets. In the era of omics
technologies [19], application of high-throughput methods for vaccine
discovery is promising to resolve the above hurdles and might be
helpful for better understanding of the immune response to HIV
infection with consequent development of an effective vaccine for
which conventional methods had failed. In light of these challenges,
current efforts for vaccine discovery against HIV are focused on the
identification of immunogens that elicit broadly neutralizing
antibodies coupled with the induction of HIV-specific cytotoxic T
lymphocytes [13].

Conclusion:
In conclusion, immunosuppression elicited by HIV infection is

different from other microbial infections [20], and solely complicated
to be unidirectionally manipulated. Elucidation of the mechanistic
events involved in virus replication coupled with the incurred
perturbations in the host innate and adaptive immune signaling
pathways are of paramount importance to define HIV pathogenesis
and immunity.
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