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In the course of 30 years since the discovery of HIV as the causative
agent of AIDS we have made remarkable progress in understanding the
biology and pathogenesis of the virus and the field of viral dynamics
has been critical for understanding the details of progression of HIV
infection to AIDS. A typical primary infection is characterized by high
levels of viral titers in plasma [1,2] with concomitant decrease in the
CD4+ T cell numbers. At the end of primary infection stage the viral
titers decline due to depletion of CD4* T cells and partial immune
activation [3,4]. Few months later the virus enters the chronic stage
typified by a slow increase in the viral titers and gradual decrease in
the CD4* T cell levels [3,4], immune activation, increased cell turnover
and destruction of host immune system [5]. The final stage leading to
AIDS and consequently to death is characterized by rising viral titers
and decrease of CD4" T cells to a level where immune control over
viral infection is lost [3,4].

Studying dynamics of HIV infection under suppressive
Antiretroviral Therapy (ART) has offered substantial insights into the
pathogenesis of HIV-1. Study by Mellors et al. [6] has revealed the
importance of viremia where they showed that patients with higher
viral load progressed to AIDS multiple folds faster than the patients
with lower viral loads. Studies of decay of virus and productively
infected cells (virus producing cells) under suppressive ART regiment
using clinical assays with a detection limit of 50 HIV RNA copies/ml
have shown that there are two phases of virus and productively infected
cell decay [7-9]. A rapid first phase followed by a slow second phase
which is accredited to long lived CD4" T cells or macrophages leading
to a quasi-steady state level called set-point [10], where viral titer level
and number of virus producing cells remains constant. This concept
was called the steady state model. Based on the first phase and second
phase decay half-lives it was indicated that prolonged ART could lead
to the elimination of virus [11]. However development of single copy
assays using real time RT-PCR capable of detecting as low as one
HIV mRNA/ml [12] revealed two more phases of viral decay, a third
phase with half-life ranging from 39 weeks to 69 weeks [13,14] and a
controversial fourth phase with infinite half-life.

Due to subsistence of infected cells capable of making virus after
several years (latency) elimination of HIV by ART was ruled out. Hence,
it is clear that development of vaccine for prevention of infection is of
utmost significance [15]. HIV establishes latency by integrating into
the genome of a small fraction of resting CD4" T cells [16-19]. These
latently infected cells cannot produce virus in the resting memory state
but they can produce virus on activation [16]. The latent reservoir is
maintained by homeostatic proliferation of these latently infected
resting CD4* T cells. It is known that individuals on ART also have
latently infected cells, this was demonstrated when HIV infected people
on highly active antiretroviral therapy (HAART) regimen for more
than year have seen resurgence of virus within two weeks of HAART
interruption [20]. Activation of these latently infected reservoirs may
occur via immune activation by some co-infection or vaccination. A
new therapeutic strategy to lure out the virus from latently infected
cells to successfully eliminate it using HAART is an area of extensive
research and debate.

Although we acquired a lot of knowledge about HIV over the years,
the exact mechanism of disease progression from primary infection to
AIDS is still not known. Simple answer is that HIV infects CD4* T
cells and kills and loss of these cells leads to AIDS. In reality it is more
complicated than that, because CD4* T cell death in vivo is contentious.
There are two possible mechanisms to kill productively infected cells 1.
Viral cytopathicity 2. CD8* T cell/CTL responses. Another feature of
the pathogenic infection is chronic immune activation and high levels
of CD4* T cell killing which subsequently leads to immune exhaustion
and damage of lymphoid tissue. Overall it is yet to be determined if
the above mentioned mechanisms all together could lead to disease
progression. As of now early HAART treatment for primary infection
and immunotherapy plus HAART treatment for chronic infection
seem to be the best interventions.

References

1. Clark SJ, Saag MS, Decker WD, Campbell-Hill S, Roberson JL, et al. (1991)
High titers of cytopathic virus in plasma of patients with symptomatic primary
HIV-1 infection. N Engl J Med 324: 954-960.

2. Daar ES, Moudgil T, Meyer RD, Ho DD (1991) Transient high levels of viremia
in patients with primary human immunodeficiency virus type 1 infection. N Engl
J Med 324: 961-964.

3. Fauci AS, Desrosiers RC (1997) Pathogenesis of HIV and SIV in retroviruses,
Cold spring Harbor Laboratory Press, Cold Spring Harbor, NY.

4. Coffin J, Swanstrom R (2013) HIV pathogenesis: dynamics and genetics of viral
populations and infected cells. Cold Spring Harb Perspect Med 3: a012526.

5. Moir S, Chun TW, Fauci AS (2011) Pathogenic mechanisms of HIV disease.
Annu Rev Pathol 6: 223-248.

6. Mellors JW, Rinaldo CR Jr, Gupta P, White RM, Todd JA, et al. (1996) Prognosis
in HIV-1 infection predicted by the quantity of virus in plasma. Science 272:
1167-1170.

7. Coffin JM (1995) HIV population dynamics in vivo: implications for genetic
variation, pathogenesis, and therapy. Science 267: 483-489.

8. Ho DD, Neumann AU, Perelson AS, Chen W, Leonard JM, et al. (1995) Rapid
turnover of plasma virions and CD4 lymphocytes in HIV-1 infection. Nature 373:
123-126.

9. Wei X, Ghosh SK, Taylor ME, Johnson VA, Emini EA, et al. (1995) Viral
dynamics in human immunodeficiency virus type 1 infection. Nature 373: 117-
122.

10. Stafford MA, Corey L, Cao Y, Daar ES, Ho DD, et al. (2000) Modeling plasma
virus concentration during primary HIV infection. J Theor Biol 203: 285-301.

*Corresponding author: Nageswara R Alla, Department of Pulmonary and
Critical Care Medicine, School of Medicine, University of Pittsburgh, Pittsburgh,
PA -15213, USA, Tel: 1-215-301-1427; E-mail: NAA58@pitt.edu

Received January 21, 2014; Accepted January 22, 2014; Published January 24,
2014

Citation: Alla NR, Polamarasetty HS, Shi Z (2014) HIV to AIDS — The Dynamics
of HIV-1 Infection. J Med Microb Diagn 3: €123. doi:10.4172/2161-0703.1000e 123

Copyright: © 2014 Alla NR, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Med Microb Diagn
ISSN: 2161-0703 JMMD, an open access journal

Volume 3 ¢ Issue 1+ 1000e123


http://www.ncbi.nlm.nih.gov/pubmed/1900576
http://www.ncbi.nlm.nih.gov/pubmed/1823118
http://www.ncbi.nlm.nih.gov/pubmed/23284080
http://www.ncbi.nlm.nih.gov/pubmed/21034222
http://www.ncbi.nlm.nih.gov/pubmed/8638160
http://www.ncbi.nlm.nih.gov/pubmed/7824947
http://www.ncbi.nlm.nih.gov/pubmed/7816094
http://www.ncbi.nlm.nih.gov/pubmed/7529365
http://www.ncbi.nlm.nih.gov/pubmed/10716909

Citation: Alla NR, Polamarasetty HS, Shi Z (2014) HIV to AIDS — The Dynamics of HIV-1 Infection. J Med Microb Diagn 3: e123. doi:10.4172/2161-

0703.1000e123

Page 2 of 2

11. Perelson AS, Essunger P, Cao Y, Vesanen M, Hurley A, et al. (1997) Decay
characteristics of HIV-1-infected compartments during combination therapy.
Nature 387: 188-191.

12. Palmer S, Wiegand AP, Maldarelli F, Bazmi H, Mican JM, et al. (2003) New
real-time reverse transcriptase-initiated PCR assay with single-copy sensitivity
for human immunodeficiency virus type 1 RNA un plasma. J Clin Microbiol 41:
4531-4536.

13. Palmer S, Maldarelli F, Wiegand A, Bernstein B, Hanna GJ, et al. (2008) Low-
level viremia persists for at least 7 years in patients on suppressive antiretroviral
therapy. Proc Natl Acad Sci U S A 105: 3879-3884.

14. Maldarelli F, Palmer S, King MS, Wiegand A, Polis MA, et al. (2007) ART
suppresses plasma HIV-1 RNA to a stable set point predicted by pretherapy
viremia. PLoS Pathog 3: e46.

15. Alla NR, Polamarasetty HS, Shi Z (2013) Tackling HIV/AIDS - Are we there yet?
Reprod Syst Sex Disord 3: e109.

20.

. ChunTW, Carruth L, Finzi D, Shen X, DiGiuseppe JA, et al. (1997) Quantification

of latent tissue reservoirs and total body viral load in HIV-1 infection. Nature
387: 183-188.

. Chun TW, Stuyver L, Mizell SB, Ehler LA, Mican JA, et al. (1997) Presence of

an inducible HIV-1 latent reservoir during highly active antiretroviral therapy.
Proc Natl Acad Sci U S A 94: 13193-13197.

. Chun TW, Finzi D, Margolick J, Chadwick K, Schwartz D, et al. (1995) In vivo

fate of HIV-1-infected T cells: quantitative analysis of the transition to stable
latency. Nat Med 1: 1284-1290.

. Alla NR, Nicholson AW (2012) Evidence for a dual functional role of a conserved

histidine in RNA*DNA heteroduplex cleavage by human RNase H1. FEBS J
279: 4492-4500.

Davey RT Jr, Bhat N, Yoder C, Chun TW, Metcalf JA, et al. (1999) HIV-1 and T
cell dynamics after interruption of highly active antiretroviral therapy (HAART)
in patients with a history of sustained viral suppression. Proc Natl Acad Sci U
S A96: 15109-15114.

J Med Microb Diagn
ISSN: 2161-0703 JMMD, an open access journal

Volume 3 « Issue 1+ 1000e123


http://www.ncbi.nlm.nih.gov/pubmed/9144290
http://www.ncbi.nlm.nih.gov/pubmed/18332425
http://www.ncbi.nlm.nih.gov/pubmed/17411338
http://www.ncbi.nlm.nih.gov/pubmed/9144289
http://www.ncbi.nlm.nih.gov/pubmed/9371822
http://www.ncbi.nlm.nih.gov/pubmed/7489410
http://www.ncbi.nlm.nih.gov/pubmed/23078533
http://www.ncbi.nlm.nih.gov/pubmed/10611346

	Title

	Corresponding author
	References

