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SRERUman Immunode |C|ency VIrus (HIV) Was
IRkReWR untl the early: 1980°s but since that time has
Jnrgcsa,]f« lillions of persons in a worldwide pandemic.

e fest ilt of HIV. infection is relentless destruction of
£nlel m mune system leading to onset of the acquired
m Inodeficiency syndrome (AIDS).
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= = The 3 AIDS epidemic has already resulted in the deaths
= .of over half its victims.

- o All'HIV-infected persons are at risk for illness and
death from opBortunlstlc iInfectious and neoplastic
c?mpllgatlon ecause of the inevitable manifestations
of AID
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T IEPNIDSIENEEMIC |aS EVoIVEd OVEr time, With four main
PIESESIOf evolution.

Ir) il Jn} iallphase, HIV. emerged from endemic rural areas to
_),)rr‘.JJ ong trban populations at an accelerating rate.

2 lghp[chs acond phase, dissemination occurred and involved
JEfin able risk groups.

..J“r.i aviors in these risk groups, including sexual promiscuity
—=and injection drug use, led to the third phase of escalation,
f ~Which eccurred through the 1980’s.

— —l._ —

- 8 Afourth phase of stabilization has occurred in some regions
~ such as western Europe, North America, and Australia, where
control measures appear to be having a positive effect.
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SINIEISCOpE of the AIDS pandemic has already led to
SEIBUSICONSEIUERCESOWORIyAGIRREaltHIGCarESYStEemS
of couili] 1es Unable to cope with many AIDS victims, but
gISONOIEtE Nationalleconomies of those countries
pacs) _J:we the loss of young to middle aged who are
Ssonomically'most productive.
2SS AT e start of the 21st century, 95% of new HIV
‘ actions and deaths occurred in developing nations,
-_f = * and two thirds of persons living with HIV infection
- resided in sub-Saharan Africa.
® [he age group most affected, young persons from 15 to
24 years of age, accounted for 40% of new HIV
infections.
e Worldwide, over half the victims of AIDS are women,
and a consequence of this is perinatal infection resulting
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mary of the AIDS epidemic

NMumber of people Iving with HIV in 2008

Total 234 million [327.7 million=35.8 million]
Adults 21.3 million [29.2 milliorn—33.7 million]
Women 15.7 millicn [14.2 million=17.2 million]

Children under 15 years 2.1 million [1.2 millior—2.% million]

People newly infected with HIV in 2008
Total 2.7 million [2.4 million=3.0 million]
Adults 2.3 million [2.0 millicrn—2.5% million]
Children under 15 years 420 000 [ 240 Q00=510 000

AlDS-related deaths in 2008
Total 2.0 million [1.7 million—2.4 million]
Adults 1.7 million [1.4 millicr—2.1 million]
Children under 15 years 280000 [150 000410 000




e
Adults and children estimated to be living
with HIV, 2008

Eastern Europe

and Central Asia
Western and

-, | E 1.5 million
anron LR [1.4-1.7 million]
850 000
Morth America [710 0O0-970 000 East Asia
1.4 million 850 000
[1.2-1.6 million] [F00 000-1.0 million]
Middle East
and Morth Africa B
Caribbean [EEE?E;IZEIESE%DD] South-East Asia
240 000 3.8 million
[220 000-260 000 [3.4-4.3 million]
L;tg Ar-n“?ricﬂ Su b&?fi:: 'y
.0 million 11
et 224 million )
[1.8-Z.2 millian] [20.2-24.1 million] Oceania
59 000

[51 000-A8 000]
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R RERNNMMUNOCERCIENCY VIFUS (HIV) and |ts subtypes
el awruses and they are the etiologic agents of

r\_._)J.n -_-- =

o it rétrowruses were unknown until the 1980's,
,rue ghranimal retroviruses such as feline leukemia
Wiklisthad been detected previously.

.4——;/"‘=

= IV'belongs to a large family of ribonucleic acid (RNA)
= -Ient|V|ruses that are characterized by association with
—diseases of Immunosuppression or central nervous

~ system involvement and with long incubation periods
following infection before manifestations of illness
become apparent.
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MpIEcHiarepidemiologic data suggest that HIV type 1, the
MOSIHEOMMon subtype of HIV that infects humans, has been
dérlve,.l iom the simian immunodeficiency virus, called
SIVC[7/H01F "the Pan. troglodytes troglodytes subspeC/es or
(‘rllmr- Ay ee

) J‘nt-r entivirus strain SIVcpz is highly homologous with HIV-1,
—ar dianoether form of simian immunodeficiency virus found in
== e ‘mangabeys (SIVsm) has similarities as well and likely
= gave rise to HIV-2.
~ e Jhere is molecular epidemiologic evidence for multiple

~  crossspecies transmissions of SIV to humans occurring in the
first half of the 20th century, probably through exposures to

primate blood.
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. ture V|rus conS|sts of a bar-shaped electron

===0 |§ énvelope has /2 surface projections, or spikes,
= containing an antigen, gp120 that aids in the binding of
- the virus to the target cells with CD4 receptors.
® A second glycoprotein, gp41, binds gp120 to the lipid
envelope.
® By electron microscopy, the plasma membrane of an
infected CD4+ lymphocyte exhibits budding virus
particles approximately 100 nanometers in diameter.
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SNIEIENOMETOT HLV, SImIlaFto FEtrovIFtSES in general
SONLAINISH three maJor denes--gag, pol, and env. These genes
LOUENOIRUIENTIG]or Structural’and runctional components or
I ncEluding envelope proteins and reverse transcriptase.

IIETS Structural components encoded by env include the

2r)! Slope) glycoproteins. outer envelope glycoprotein gpi20
S Trd. transmembrane glycoprotein gp41 derived from
== jtoproteln precursor gp160.

,.f:jO“.Components encoded by the gag gene include core

- nucleocapsid proteins p55, p40, p24 (capsid, or “core"
ntigen), p17 (matrix), and p7 (nucleocap5|d), the important
proteins encoded by po/ are the enzyme proteins p66 and p51

(reverse transcriptase), pl1 (protease), and p32 (integrase).
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IECEPLONE A CONECEPLOFTKNOWN
SIRGHEMOKINE IS required for

‘,_f-_n?fect cells. gpa1
BIEMOKINES are cell surface

membrane-bound fusion- gp120

B Thediating molecules found on

== moany cells.

—— % A diagrammatic representation
— = of the relationship of the

chemokine receptor to the CD4

receptor is shown below.

Cell Membrane
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IVEEHLAINLO a oSt el DEGINS Wit gp120 blndlng to CD4
ECENLOT Whlch IndUces a conformational change in gp120,
SXPOSING coreceptor binding sites.

2 J‘ n‘—‘ \/j Op region of: _?(p120 determines whether the host cell
BER510r EXCR4 chemokine coreceptor will be engaged.

BEAfter the chemokine coreceptor is engag?ed the gp41 on the
_-,~-’-‘-'! \/isuirface undergoes a conformational change.

sél'ihe %p41 transmembrane coreceptor consists of HR1 and
~HR2 helical regions along with a fusion peptide.

- e Conformational change in gp41 through HR1 and HR2
interaction leads to formation of a stable structure that allows
fusion of HIV and host cell membranes, with a fusion pore
through which the viral core enters the host cell.

,—-'
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NN TeNdifferences in chemokine coreceptors that are
I)r‘{,‘-\nrc Farcelifalserexplaimthonrdifferent'strains of
piVAmayinfiect cells selectively.

2 Ihere ¢ are strains of HIV' known as T-tropic strains, which
SEIECLN y Interact with the CXCR4 ("X4") chemokine
Core 'ptor to infect lymphocytes.

;he ‘M=tropic strains of HIV interact with the CCR5 ("R5")
.—Tf—‘tﬁemokme coreceptor, and also CCR2 and CCR3, to
~ infect macrophages and dendritic cells.

® (CCRS8 has been identified as a cofactor to permit
infection by either T-cell tropic or by M-tropic strains of
HIV.

e Dual tropic HIV strains have been identified that can use
more than one chemokine coreceptor.
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S ENansmIssion of HIVAS a function off both  where
WENIIUS appears in the body and how it is shed.
SRIVACanIbE present in a variety of body fluids and
SEGIELIONS.
Sllierpresence of HIV in genital secretions and in
=—|00d, and to a lesser extent breast milk, is significant
= = forspread of HIV.
= o However, the appearance of HIV in saliva, urine,

- tears, and sweat is of no major clinical or social
Importance, as transmission of HIV through these
fluilds does not routinely occur, primarily because of
the low concentration of HIV in these fluids




PIEIISINISSION BIFHIVCANIOCCUIFITOm male to male, male'to
SIS, an difemale to male:

r—*rrul‘-‘ L0} emale transmission remains extremely rare,
LIOU! Jn u\ Pmen with same-sex contact are also often blsexual
alrlel fic Ve additional risk factors for HIV infection.

:—ya partlal modification of sexual behavior practices may

p"f' 9 retard the rate and extent of HIV transmission.

== mongst males having sex with males in the U.S. in the

3 19905, the ﬂrevalence of HIV infection remained high at
— 7:2%, and the prevalence of unprotected anal intercourse
over-a prior 6 month period was 41%.




RISK GROUPS FOR HUMAN
IMMUNOGDEFICIENCY VIRUS INFE

~4____-'.
RISKAGHOUPS for HIV. mfectlon based Upon behavior patterns that put
,)erJJnJ clUISK - —
INCONILHES SUCHaS the URILEd States, through the frst decade of the AID
,).JnJemL, bout half; of AIDS cases were reported in men having sex with
enNhiermosexual or bisexual):

IHEISECON Elargest fisk group is comprised of injection drug users,
JCCJJIL,]IL 0r 20% to 25% of reported AIDS cases in the United States.

Jifiepercentage of HIV. infections seen in heterosexual adults (marital sex,
GelSUcl ,sex commercial sex workers) has increased over time in developed
I]" : 0)f

,«—J--"’ 1atr|c AIDS'in the United States and elsewhere is largely a function of
S= = maternal risk factors, particularly from injection drug use.

= 0 -In countries of sub-Saharan Africa and Asia, HIV infection is spread more
~widely in the population through heterosexually active urban adults.

-

—




NATURAL HISTORY OF HIVA
INFECTION e

SONaVEnage; thereis a erlod oft 8ite 10)years from initial infection
1) PJ]nir': ADSHTadultS; thotgh AIDS May be manifested i

tlzln) )Y Wears or be delayed in onset beyond 10 years.

AWOUTHL % oftpersons will rapidly progress to AIDS in 2 to 3 years
L)JL)M] ) ILY Infection, while about 10% have not progressed to
,ven after 10 years.

e '_L {:Iear that the longer an individual is infected, the more likely
--,; -t edevelopment of iliness and subsequent death will be.

«—:*:"o T'hus HIV infection does not follow the pattern of more traditional
-~ ': ~ vjral diseases in which the risk of serious illness or death decreases
~ with time.

® There has been no study to date that shows a failure of HIV-
infected persons to evolve to clinical AIDS over time, though the
speed at which this evolution occurs may vary, and a small number
of HIV-infected persons will not progress to AIDS for many years.[

-




NATURAL HISTORY OF HIVA
INFECTION -

T el AL IVARTECHON, alSOTKAGW'aS acute retroviral syndrome,
eyaproduce a mild and self=limited disease in 50 to 90% of
pErsonsHnfected with HIV, regardless of the mode of transmission.

ERNHEITIE rom mucosal infection to viremia is about 4 to 11 days.

SN HENime from exposure to development of symptoms averages 2 to
GRVEEKS.
SSENEe symptoms may. persist for 1 to 2 weeks, after which symptoms

=

& =supside over 1 to 2 months.
= % Prospective studies of acute HIV infections show that fever, fatigue,

— — arthralgia or myalgia, lymphadenopathy, pharyngitis, diffuse
= erythematous macular or mixed maculopapular rash (often involving
the trunk), diarrhea, nausea or vomiting, weight loss, night sweats,
mucocutaneous ulcerations, and headache are the most common

symptoms seen with acute HIV infection.




NATURAL HISTORY OF HIVA
INFECTION

AR ClEE mEnINgoencephalitis may. be seen N
Jer\ ecent infections and appear as an “aseptic
memrl,

SRIHE'S mptoms of acute HIV infection resemble a
Lty zljke or an infectious mononucleosis-like
S /ndrome.

_-;;—.-f!:‘Pﬁm'ary HIV infection is not life-threatening.

~ ® Primary HIV infection in children is usually
accompanied by one or more of the following:
mononucleosis-like syndrome, dermatitis, or
generalized Iymphadenopathy
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DUfNGERISTacute phiase o FIVinTEction, there Is actve Viral
Eplication, particularly int Cb4 Iymphocytes and a marked
IVAVITENT g,

ghiseEnpheral blood viremia is at least as high as 50,000
sopies/mL and often in the range of 1,000,000 to 10, OOO 0]0]0)
gopies/mL of HIV-1 RNA.

= = IL i titers of cytopathic HIV are detectable in the blood so
T that the p24 antigen test is usually (but not always) positive,
= “while HIV antibo y tests (such as enzyme immunoassay) are

- often negative in the first three weeks.

‘o The viremia is greater in persons whose primary HIV infection
IS symptomatic

—




NATURAL HISTORY OF HIVA
INFECTION

e IVANTECLoN then becomes: clinically "Iatent v

2 Dugglefie 1S phase; there is little or no viral replication
claitaeiz)e)|g) perlpheral blood mononuclear cells and little or
10 ru}rl able Virus in peripheral blood.

e ‘4 lymphocyte count remains moderately decreased.

J g O ever the immune response to HIV is insufficient to
;;;-:'r revent continued viral replication within lymphoid tissues.

,—-.—s*‘l'ﬁaugh lymph nodes may not become enlarged and their
= architecture is maintained, active viral replication continues.

e Tests for HIV antibody will remain positive during this time
but p24 antigen tests are usually negative.

® There Is no evidence to suggest that seroreversion, or loss of
antibody, occurs in HIV-infected persons.|




ATURAL HISTORY OF HIV =
J-r' rl .Tc;!;wgaulgns-and symptoms are pparent’

WIE ml une system, prlmarlly through depletlon o) CD4
VIOEYIESINU ELEHOTELES S ——
S\eIonly ED4: cells are lost, but aIso cytotoxic CD8 cells,

aricl @ ,rr Moest avid ones in particular, leading to
SRl |on ofi controlling T cell responses. Levels of
cyic) mes driving lymphoid proliferation, such as IL-2,
&= decrease.
WQ*ITemrus continues to replicate in lymphoid organs,

desplte a low level or lack of viremia.

- HIV can be found trapped extracellularly in the follicular
dendritic cell network of germinal centers in lymphoid
tissues or intracellularly as either latent or replicating
virus in mononuclear cells.

® The period of clinical latency with HIV infection, when
Infected persons appear in good health, can be variable--
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2 Efflere IJ HceroirHIVARTECton from' clinical Iatency IS marked 0)Y
gReecline in the' Cb4 lymphocyte count and an increase in
\/]r‘JIIHJJJ i3

SERER r)]J cation of HIV increases as the infection progresses.

SRhErE S |0s5 of normal lymph node architecture as the
I nune system fails.

efére Sserologic and immunologic markers for HIV infection
=—=—became available, clinical criteria established emergence from
= -Iatency )Y development of generalized lymphadenopathy.

- s This condition, described by the term persistent generalized
Iymphadenopathy (PGL), is not life threatening.



USS “and night sweats, along with superficial fungal
“-‘»_'g “inhfections of the mouth (oral thrush) and fingernails and
~toenails (onychomycosis).
e [t is uncommon for HIV-infected persons to die at the
stage of ARC.
® [he staging of HIV disease progression through the use
of CD4 lymphocyte counts and plasma HIV-1 RNA levels

has made use of the terms PGL and ARC obsolete.

antll



NATURAL HISTORY OF HIVA
INFECTION

SINIE S,Jf ceRclinicalr AlDS that'Is reached years after initial infection
5 rrun@o by the appearance of one or more of the typical

ggorilly IStIC infections or neoplasms diagnostic of AIDS by
desinitionallcriteria.

Trig gge gression to clinical AIDS is also marked by the appearance

Of S la-forming (SI) variants of HIV in about half of HIV-infected
atients.

;_._;:" Hese Sliviral variants, derived from non-syncytia-forming SNSI)

Wariants, have greater CD4+ cell tropism and are associated with

="—,»,- : ~ more rapld CD4+ cell decline.

-

~ o Jihe SI variants typically arise in association with a peripheral blood
CD4 lymphocyte count between 400 and 500/uL, prior to the onset
of clinical AIDS. However, appearance of the SI phenotype of HIV is
a marker for progression to AIDS that is independent of CD4+ cell
counts.




'PROGRESSION OF HIV o
INFECTION J

SRIHENIEVEIOpMENt o Signs and symptoms of AIDS
wyjoIcalll) parallels laboratory testing for CD4
l\/m ,)r OCyLes.
ANGEcrease in the total CD4 lymphocyte count
Je oW 500/l presages the development of clinical
=AIDS, and a drop below 200/uL not only defines
,_,4AIDS but also indicates a hlgh probability for the
development of AIDS-related opportunistic
~~ |nfections and/or neoplasms.

® [he risk for death from HIV infection above the
200/uL CD4 level is low.




PROGRESSION OF HIV_i .
INEECTION . =

EEISOISIVItHIVARTECHON Canibe categorized as typlcal
PIOUIESSO! )15, rapid progressors, and nonprogressors toward AIDS.

e ry,)]r" "pProgressors average 8 to 10 years of “latent” HIV
IIECLON Defere the appearance of clinical AIDS.

SNIINESEPE rsons typically have a fall in HIV viremia following acute
RfECHonN.

2 [l y,malntaln nonsyncytium-inducing HIV variants that replicate
= =S Slowlyzover time, until more rapidly replicating variants develop
— — “during progressmn to AIDS.

’.‘

= ~-0"About 10% of HIV-infected persons rapidly progress to AIDS in only
- 2'to 3 years following initial infection.

® These persons have a high viral load during acute HIV infection that
does not fall to the levels seen with typical progressors.

——— —




limming down, which exceeds the 10% of the original

; "'ia : y we|ght

;_ ‘onic diarrhea (over 1 month)

manent fever (over 1 month)

toms

> —— »-Permanent cough (over 1 month)

= Generalised pruritus

L ‘ "_ = *Generallsed lymphadenopathy

-~~~ Recurrent varicella-zoster

2 ‘,:’:- ~ Chronic, progressive herpes simplex infection
' Oropharyngeal candidiasis
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.u‘ didiasis: bronnii, or (and
and|d|a3|s oesophagus

- Cervical carcinoma, invasiv +

( OCCIdIOIdomYCOSIS disseminated or

= i‘:"extrapulmonary

0]
ungs

= Cryptococcosis, extrapulmonary

a‘-’-"’,
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Cryptosporidiosis, chronic, intestinal(> 1 month)
Cytomegalovirus infections (besides the liver,
spleen, lymphglands involved)

Cytomegalovirus retinitis (blindness)
Encephalopathy, related to HIV infection
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1al, and coinfecti
wors2. =
pes simplex infections, chronic ulcers(>1

™

U \ \J JIJ o\

I A o/ S

Iasm05|s dlssemlnated or extrapulmonary
oriasis, chronlc |ntest|nal(> 1 month)
DOSi's sarcoma
i h0|d interstitial pneumonia and/or pneumonal
= ph0|d hyperplasia
e ;ymphoma Burkitt's (or similar)

,——.—s—ﬁ"“Lymphoma immunoblastic (or similar)

-/. Lymphoma, primer, cerebral manifestation

~8 M 'vcobacterium avium-intracellulare complex,

9. Myobacterium kansasii, disseminated or

extrapulmonary



zomial, and comfec |
s 3.

e

P
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'monary or extrapulmonary)
/cobacterium, (other species),
emlnated orpulmonary)

' neumocystls carinif pneumonia
‘~_‘Pneumon|a recurring

.5 - Progressive multifocal leukoencephalopathy
- 6. Salmonella septicemia, recurrent

/. Toxoplasmosis, cerebral manifestations

8. “"Wasting syndrome”

i
' \/ 1 ‘li\‘
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SRENZAYIVIETIMMUNOASSAY: POLYMERASE CHAIN
o WES ,@ BLOT REACTION

SINE I'j\/ Il NOASSAY e HIV-1 RNA ASSAY
SRINDIRE ECT e NUCLEIC ACID TESTING

L)) 4G OFLUORESCENCE e IMMUNOHISTOCHEMIST
-»..‘__1) '@;Y RY

;:
—-' —

‘f}EIjV 1 IGA ASSAY o INSITU HYBRIDIZATION
— & [MMUNOBLOT AND e HIV-1 CULTURE
-~ IMMUNOBINDING e IMMUNOLOGIC

ANALYSIS SURROGATE MARKERS



Pharmaco logic Agents for
pplirelroviraliThera

dfanscriptase Inhibitors = Nucleotide Reverse
(J\in'rrj‘)) L.~ i : IS CI I? ASE D

2 AJ_JW}\/ (ABC) Adefovir (ADV)
S _)LLJIJ} e(ddI) ¢ Cidofovir (CDV)

o _,er\c (3TC) e Emtricitabine (FTC)
SESid vudlne (d4T) e Tenofovir (PMPA)

—
—
—_—

-b"

5 Zalcitabine (ddC)
,_- Zidovudine (ZDV, or AZT)



Pharmacologic Agents for
ANTIKE rowralﬂ':hera
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JEANSCHpLase i nmnbItor

PDEEVirdine (DLV)
‘ ruwrér‘v (EFV)
‘ N—\V}f (NVP)

\

o

R’

S

—

_ Protease Inhibitors (PI)

Atazanavir (ATV)
Amprenavir (APV)
Darunavir (DRV)
Fosamprenavir (FPV)
Indinavir (IDV)
Lopinavir (LPV)
Nelfinavir (NFV)
Ritonavir (RTV)
Saquinavir (SQV)
Tipranavir (TPV) — non-
peptidic
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Pharmacologic A@nts for ..
Anitiretroviral Therapy

-

SNEElINEUSION INNIDItOrs
SEnfuvirtide

SAEER5 Inhibitor
=Varaviroc

& V/icriviroc

— SIntegrase Inhibitor

~  — Raltegravir

- Maturation Inhibitor

— Bevirimat
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STherapies for Diseases Indicative,..
DIAIDS
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jiherapies for Diseases Indicative ..
OIALDS |
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S Therapiesifor Diseases Indicative of;
J‘_X_I:_F)\ x. — —

Disease process Clinical therapy

Kaposi's sarcoma Surgical therapy, chemotherapy, radiation

therapy

LIP None effective

Malignant Lymphoma Chemotherapy, radiation therapy, surgical
therapy

M tuberculosis Isoniazid, rifampin, pyrazinamide, plus

ethambutol for resistance

: 5_‘:' M avium complex Ritabutin, clarithromycin, ethambutol/
~ PML Cytosine arabinoside
— P jiroveci (carinii) pneumonia Trimethoprim-sulfamethoxazole, or

pentamidine, trimetrexate

Pneumonia, recurrent Antibiotic therapy appropriate to sensitivity
of bacteria cultured

Salmonellosis Amoxicillin, trimethoprim-sulfamethoxazole,
ciprofloxacin

Toxoplasma gondiii Pyrimethamine with sulfadiazine and folinic
acid



