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INTRODUCTION
Human immunodeficiency virus (HIV)/ Acquired
immunodeficiency syndrome (AIDS) is a medical as well as a
social problem of the new era which is similar to small pox of the
earlier century. It is a disease caused by infection with HIV virus
which belongs to the family Retroviridae and the subfamily of
Lentiviruses. There are two serotypes however the most common
cause of HIV disease through out the world, is HIV-1, which
comprises of several subtypes with different geographic
distributions. Zoonotic transmission is thought to have led to the
appearance of this nuisance in humans. The hallmark of HIV/
AIDS is profound immunodeficiency resulting mainly from a
deficiency of helper T lymphocytes. The clinical consequences
of HIV infection encompass a spectrum ranging from an acute
syndrome associated with primary infection to a prolonged
asymptomatic state to advanced disease. HIV infection is known
to lead to AIDS over time. Majority of individuals with HIV
infection, if not treated progress of AIDS within an average of 7
to 10 years1.

EPIDEMIOLOGY
The first documented human HIV-1 infection dates back to 19592.
However the virus got its present name in 1986 by the International
Committee on Virus Nomenclature and Taxonomy3. HIV is a
pandemic with an estimated 38.6 million people living with HIV
infection  worldwide4. With a toll of more than 25 million deaths,
AIDS ranks fourth among the world’s top killers of mankind3.
India is considered to be the second largest population of HIV/
AIDS with an estimated 5.13 million HIV infected individuals.
Of these 39% are women and 58% live in rural areas. About one
third of the total AIDS cases in India are among people younger
than 30 years of age. A total of 111 districts in 18 states are
considered high prevalence districts and the mode of transmission
is primarily heterosexual except in the northern eastern states
bordering the ‘golden triangle’ of injected drug abuse 5.

THERAPY FOR HIV/AIDS
Suppression of HIV replication below the limits of detection is
the primary objective of therapy. It results in prolongation of life
as well as improvement in the quality of life in patients with HIV
infection. Combination antiretroviral therapy (ART), or Highly
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Active Antiretroviral Therapy  (HAART), is the cornerstone of
management of such patients. Though the antiretroviral therapy
has been limited to the developed nations, however with the
continuous efforts to overcome the barriers, it is now being made
available on a limited basis in the less developed parts of the
world also.
Therapy of HIV/AIDS is complicated and various rules have been
formulated to aid the physicians. Broadly, the existing
antiretroviral (ARV) drugs for therapy of HIV infection falls in to
three categories: those that inhibit the viral reverse transcriptase
enzyme, those that inhibit the viral protease enzyme, and those
that interfere with viral entry. Nucleoside Re verse Transcriptase
Inhibitors (NRTI) include zidovudine, didanosine, zalcitabine,
stavudine, lamivudine, abacavir and emtricitabine. Nucleotide
Reverse Transcriptase Inhibitor includes tenofovir. Non-
Nucleoside Reverse Transcriptase Inhibitors (NNRTS).include
efavirenz, nevirapine and delavirdine. Protease inhibitors (PI)
include saquinavir, ritonavir, indinavir, nelfinavir, amprenavir,
fosamprenavir, atazanavir, tipranavir and a fixed dose combination
(FDC) of lopinagir / ritonavir. Enfuvirtide is the only drug
approved in the class of fusion inhibitors.
Guidelines development group recommends that the first line
regimen for adults and adolescents should  contain at least three
ARV drugs usually two NRTI plus one NNRTI or a PI. The
preferred NRTI backbone is composed of Zidovudine or Tenofovir
combined with either Lamivudine or Emtricitabine. Finally
efavirenz (alternatively nevirapine) or lopinavir / ritonavir
(alternatively saquinavir / ritonavir ) should be added. A
combination of zidovudine, lamivudine, and efavirenz has been
found to be superior in efficacy to other antiretroviral regimens
for initiation of therapy in treatment naïve patients6. Following
successful induction, the therapy should not be modified in an
attempt to reduce the number of drugs. Reducing ART from three
drug regimen to two drug regimen has been shown to increase the
risk of resistance and virological failure7.

WHEN TO INITIATE HAART
When to initiate the therapy  is the most important question in
HIV therapy. The decision to initiate HAART should be made on
an individual basis after weighing the risk of disease progression,
ART related adverse effects, cost of therapy, patient readiness and
development of resistance8. WHO recommends ART for all
patients with CD4 cell counts below 200 / mm3 and all patients
who are symptomatic with an AIDS defining illness (WHO clinical
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staging) irrespective of CD4 cell counts. Therapy is also
recommended in patients with some non-AIDS defining illness
and CD4 cell counts <350/mm3. The optimum time to initiate
ART with a CD4 cell count of 200-350/mm3 is unknown9. Patients
with CD4 cell counts in this range require regular clinical and
immunological evaluation. However, ART may be considered in
asymptomatic patients with CD4 cell counts between 250-350/
mm3 if a decline in CD4 count is more than 100 cells/year or
plasma viral load> 100,000 copies /ml or patient is on
immunomodulators8. For most patients 350/mm3, therapy should
be deferred.

ADHERENCE TO ART
Most  important determinant of successful ART is adherence to
ARV drugs since low adherence leads to rapid selection of drug
resistant virus and hence treatment failure. More than 95%
adherence to ART is desirable to maximize the benefits and avoid
resistance10. Some of the suggested strategies to improve
adherence include careful  screening for patient readiness at the
start of the therapy, emphasis on adherence at the start as well as
during treatment, demonstration of drug schedules, buying
monthly packs and follow up before supplies exhaust, using user
friendly regimens, anticipating and efficiently treating adverse
effects, identifying and managing condition like depression,
involving a family member if the patient agrees, fittings ART in
to patient’s life style, regularly assessing adherence, using co-
blister packs and fixed dose combinations like Atripla, the only
triple drug FDC for HIV/AIDS (containing emtricitabine,
efavirenx and tenofovir dispproxil fumarate) which has been
recently approved by US-FDA though not yet available in India.
Other strategy to address the issue of adherence to life long ART
is structured treatment interruptions2. If successful the strategy
could limit the drug toxicities, improve compliance and reduce
the cost of therapy. However results of clinical trails are mixed.
SMART trial was terminated due to increased morbidity and
mortality in the treatment interruption arm 11 but another recent
trial in 403 patients suggested that an 8 week off and on
intermittent therapy is safe over 96 weeks 12.

ART FAILURE AND SECOND LINE
THERAPY
Treatment failure could be clinical (new or recurrent WHO stage
4 condition), immunological (fall of CD4 cell counts to
pretreatment values or below; or 50% fall from on-treatment peak
values; or persistent tCD4 cell counts below 100/mm3) or
virological (plasma viral load above 100,000 copies /ml) 9. It is
not currently clear that which criteria are optimal WHO
recommends that the regimen should be changed completely in
case of ART failure. New regimen should ideally include at least
three active drugs, one of them drawn from at least one new class.
However there are limited options to offer to the patients with
ARV drug resistance. The PI class is thus reserved for second
line treatment and ritionvir boosted PI, forms the core of the

second line regimen preferably supported by two new NRTI.
Alternatively, efavirenz of nevirapine may be sued along with a
PI/r and didanosine as a NRTI sparing option9.
In case of multiple regimen failure, the therapy becomes even
more difficult, Preferably three but at least two fully active agents
are required to start a new regimen after previous  ART failure. If
at least two such drugs cannot be identified,  maintaining the
current regimen should be considered until new drugs become
available.13 When choosing a new regimen, maintenance of NRTI
particularly lamivudine and emtricitabine confers benefits even
resistance is present. However NNRTI or double boosted PI
should be avoided. Enfuvirtide should be reserved  as a last resort
drug13.

HIV AND CHILDREN
Pediatric HIV is important for three reasons. Firstly, data suggests
that half life of intracellular HIV proviral DNA is longer in infected
children compared to adults (14 vs. 5-10 months respectively)14.
Secondly, HIV disease progression is more rapid in children as
compared to adults; this progression is inversely related with age15.
Thirdly, ART in children is based mainly on clinical trials done in
adults and very few studies have been done in children. Reducing
mother to child transmission (MTCT) is the most effective way
to reduce/prevent pediatric HIV/AIDS. Prevention of MTCT
mainly relies on zidovudine prophylaxis in mother and the
newborn. However once a child is diagnosed as having HIV
infection while on zidovudine prophylaxis, zidovudine should
be stopped and HAART should be considered.
Guidelines for the same are being refined as new data from clinical
trials is becoming available. The recommendations for starting
ART in children differ with age16. Percentage CD4 positive
(%CD4+) values vary less with age and hence are more valuable
in children under 5 years of age16. WHO recommends a CD4-
guided initiation of ART for WHO pediatric stages 1 and 2. The
threshold CD4 levels are  < 25% for infants<11 months, <20%
for children aged 12-35 months, or <15% for children aged 3
years and above. Infants under 6 months of age are a special
concern since they are at a higher risk of death or progression to
AIDS. Whereas for children aged 5 years and above the same cut
off value as in adults, i.e. 200 cells/mm3, can be used16.
The recommended treatment regimens are the same for children
as for adults. The preferred option when choosing a first line
regimen for infants and children is two NRTI plus one NNRTI.
NRTI/NNRTI based regimen has the advantages of being
efficacious, less expensive, having lower pill burden, not requiring
cold chain and preserving PI/NRTI based regimen as future
treatment option. The preferred NNRTI is efavirenz for age more
than 3 years and nevirapine for age less than 3 years (due to
availability of liquid formulation). The preferred dual NRTI is
(zidovudine or stavudine) plus (lamivudine or emtricitabine) For
PI/NRTI based regimens, the preferred PI is lopinavir/ritonavir
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combination or alternatively nelfinavir  for children more than 2
years age. Triple NRTI regimens may also be sued in children
under special circumstances like significant drug interactions, HIV
and tuberculosis (TB) con-infection, pregnant adolescent girls
with CD4 absolute cell count >250/mm3 and documented poor
adherence. The preferred combination is zidovudine or stavudine
plus lamivudine plus abacavir16.

HIV AND WOMEN OF CHILD BEARING
POTENTIAL OR PREGNANT WOMEN
The choice of ART for women of child bearing potential depends
on the possibility that ARV drugs may be required during the
early first trimester also. The drug of concern is efavirenz. In
women for whom effective contraception can be assured, EFV is
a good option. However for patients who are not receiving
adequate contraception,efavirenz should not be used due  to risk
of teratogenicity. ARV drugs especially PI may interact with
hepatic microsomal enzymes leading to decreased levels of
estradiol and potential risk of failure of oral contraceptives. Hence
additional contraceptive methods should be made use of in order
to avoid pregnancy in women receiving PI or NNRTI 9.
Pregnancy is not a contraindication for ART. The indications for
therapy and drug selection are similar to that in non pregnant
patients. However, the threshold values of CD4 cell count need
to be adjusted to account for a physiological decrease that is
associated with pregnancy itself 17. It is desirable to initiate ART
after first trimester so as to minimize the risk of teratogenicity.
However, benefits of ART outweigh the potential fetal risks and
once started therapy should be continued postpartum.
The choice of ARV drugs in pregnancy is complicated by several
factors like health of the woman effect of ARV drugs on pregnant
woman and her infant, long term consequences on the  child
exposed to ARV drugs in utero and efficacy of ARV drugs for
prevention of MTCT9. Zidovudine and lamivudien are the
preferred NRTI. Alternatively stavudine, abacavir and didanosine
may also be used. However, stavudine and didanosine
combination should not be used. Nevirapine is preferred over
efavirenz as NNRTI component due to the teratogenic effects of
the latter. However, nevirapine induced hepatotoxicity is more
common in women with CD4 cell counts> 350/mm3. In such a
case triple NRTI (zidovudine + lamivudine+ abacavir or tenofovir)
may be used in place of NRTI/NNRTI; PI based therapy is kept
as second line regimen; the preferred PI for second line ART in
pregnancy include saquinavir/ritonavir and nelfinavir9.

HIV & TUBERCULOSIS COINFECTION
Tuberculosis is one of the earliest opportunistic diseases to
develop amongst persons infected with HIV. A compromised
immune system due to HIV increase the vulnerability of a person
to TB, the risk of progression from TB infection to TB disease
and leads to re-activation of latent TB. A HIV positive individual
is six times (50-60% lifetime risk) more likely to develop TB

disease once infected with tubercle bacilli, as compared to an
HIV negative person, who  has a 10% lifetime risk. WHO has
estimated a prevalence of 5.2% of HIV in adult TB patients in
India18. In addition, there is increasing concern that HIV-1 will
enhance the spread of multi drug resistant TB. The problem is
further worsened by the fact that access to HAART is particularly
limited in areas where both the diseases  are highly prevalent.
WHO recommends that ART be given to all HIV positive patients
with extra pulmonary TB(stage 4) and pulmonary TB(stage 3),
unless the CD4 cell count is above 350/mm3 9. ART reduces both
case fatality rates and the incidence of TB and recurrent TB 9. As
per WHO, development of TB in HIV patients already on ART
does not imply a treatment failure unless it is supported by
development of other non-TB stage 3 or 4 events and the ART
regimen should be adjusted for co-administration with rifampicin-
containing regimens9.
For patients with TB in whom HIV is diagnosed, there is also
limited data present till date to guide the treatment20. High case
fatality rates during the first two months of TB treatment in
patients with HIV support the early use of ART. On the other
hand consideration of pill burden , drug drug interactions, additive
toxicity  and occurrence of immune reconstitution inflammatory
syndrome (IRIS) in 7-36% patients in whom ART and
antituberculosis treatment s started simultaneously support the
late initiation of ART (20-21). Currently four trials  (CAMELA,
START, AACTG A 5221 and TB HAART WHO/TDR sponsored
trial) are going on to address the dilemma of when to initiate the
HAART in patients with HIV and TB coinfection20.
Until the results of such studies are available, the priority is to
start anti tuberculosis treatment. WHO recommends that in
persons with  CDs cell counts below 200/mm3, ART should be
started between two and eight weeks after the start of TB therapy
when the patient has stabilized on TB treatment. For patients
with CD4 cell counts above 200/mm3, ART may be delayed until
after the initial intensive phase of TB treatment ahs been
completed. In patients with CD4 cell counts above 350/mm3, ART
can be delayed until after the completion of short course TB
therapy, following a reassessment of the patient’s eligibility for
ART and evaluation   of the response to TB therapy 9. The preferred
regimen is 2NRTI plus efavirenz. Alternatively, triple NRTI
regimen may also be considered9.

HIV AND ALTERNATIVE SYSTEMS OF
MEDICINE
A disease similar in symptoms to AIDS has been defined in
Ayurveda Rajayakshma. Whether Rajayakshma and AIDS  are
same is not known. But some physicians believe that the treatment
for Rajayakshma may be used for HIV also. This treatment
includes rasayanams to boost the immune system and ‘shodana’
techniques to expel toxins from the body 3.
Herbal Medicine is another  important component of
complimentary and alternative medicine and many patient with
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HIV/AIDS seek such therapy due to non availability or high cost
of HAART, unacceptable side effects22. However a meta analysis
reveals that the evidence supporting such use lacks  strength and
larger and well defined trails are needed. The drugs found to have
some potential in treatment of HIV/AIDS include Igm-1, Chinese
herbal medicine (SH), Zhongyan –4 SPV – 30 (22-23). IGM –1
may improve the symptoms of HIV / AIDS, SPV – 30 may delay
the progression of disease in some patients and SP – 303 may be
helpful in AIDS patients with diarrhea. In a small number of
patients SH potentiated zidovudine23. However potential risk of
interaction between herbal drugs like ginkgo and St. John’s wort
needs attention22.
In Siddha, AIDS has been called as Vetta Noi which is caused by
a defect in the three humors. Three formulations (rasagandhi
mezhugu, amukkara churnam, and nellikai lehyam) are said to be
effective for HIV –infected patients who do not have neural
involvement3.
Unani medicine is distinct from other systems of medicine as it
uses medications that are natural in their sources and forms. There
are no reports about Unani’s efforts in developing a cure for HIV
infection 3.

HIV VACCINE
AIDS vaccine with only 50% efficacy and covering 30% of the
population could prevent seventeen million HIV infections over
fifteen years24. However recent failure of the AIDS vaccine is a
deep set back to research in the AIDS Vaccine field. In the phase
II test of concept trial (STEP  trial), the data safety monitoring
board found that the vaccine V520 did not prevent HIV infection
in volunteers engaged in high risk activities and Merck has halted
the trail25.

RESPONSE TO HIV IN INDIA
Since reporting of the first case of AIDS in India in 1986, the
number of HIV/AIDS cases is rising continuously. Anticipating a
serious threat, National AIDS Committee was constituted in 1986
followed by launch of National  AIDS Control Programme
(NACP) in 1987 and establishment of National AIDS Control
Organization (NACO) in 199226. The phase I of  NACP completed
in 1999. The objectives of NACP – II aims to reduce the spread
of HIV infection in India and to strengthen the country’s capacity
to respond to HIV epidemic on a long term basis. The plan of
action of NACP includes surveillance, condom promotion, blood
safety, strengthening of programme management, information
education and communication, reduction of impact, clinical
management and control of sexually transmitted disease27.
However, HIV prevention and education efforts in India are
complicated by social stigma. India is one of the biggest producers
of cheap generic ARV drugs that are sold to many countries all
over the world. Still millions of needy Indians are not getting
ART because free of charge treatment is available only in selected
government institutions in certain cities.

CRITICAL ISSUES AND MAJOR
CHALLENGES
The key issues regarding HIV/AIDS that face India include

prevention of MTCT, expanding the coverage of ART, ensuring
the quality of drugs, strengthening the drug procurement systems,
increasing the access to counseling and testing services, ensuring
adherence to therapy and proving second line ART 5.

REFERENCE
1. Enger C, Graham N. Peng, Y Chmeil JS, Kingsley LA, Detels R Munoz A. Survival from

early, intermediate and late stages if HIV infection. JAMA, 1996; 275(17): 1329-34.
2. Simon V, Ho DD Karim QA HIV/AIDS epidemiology, pathogenesis, prevention, and treat-

ment Lancet 2006; 368:489-504.
3. Kartikeyan S, Bharmal RN, Tiwari RP and Bisen PS. HIV and IADS: basic elements and

priorities. Netherlands. Springer publications; 2007.
4. UNAIDS. 2006 report on the global AIDS epidemic: a UNAIDS 10th anniversary special

edition. http://www.unaids.org/en/HIV_data/2006 Global Report/default.asp(accessed Oct.
14,2007).

5. WHO 2005. Country profile for HIV / AIDS treatment scale up. Available at http://www.who.int/
hiv/HIVCP_IND.pdf (accessed on21st Oct. 2007).

6. Robbins GK, De Gurttola  V, Shafer RW Smeaton LM, Snyder SW, Pettineli C, Dube MP ,
Fischl MA Pollard RB, Delapenha R. Gedeon L, van der Horst C. Murphy RL, Becker MI,
D’ Acquila RT, Vella S. Merigan TC, Hirsch MS; AIDS Clinical Trials Group  384 Team.
Comparison of sequential three drug regimens as initial therapy for HIV –1 infection. N. Engl
J. Med. 2003; 349 (24): 2293-303.

7. Rutherford GW, Sangani PR, Kennedy, GE, Three or four versus two drug antiretroviral
maintenance regimens for HIV  infection. Cochrane Database of  Systematic Reviews 2003,
Issue 4. Art No. CD002037 DOI: 10.1002/14651858.CD 002037.

8. Gupta SB, Punjari SN, Joshi SR, Patel AK; AIDS Society   of India Guidelines Development
Committee. API consensus guidelines  for use of antiretroviral therapy in adults (API-ART
guidelines) Endorsed by the AIDS society of India. J. Assoc. Physicians India 2006; 54:57-74.

9. WHO 2006 Antiretroviral therapy for HIV infection in adults and adolescents: recommenda-
tions for a public health approach. Geneva: WHO; 2006 revision.

10. WHO, 2003. Scaling up anti retroviral therapy in resource limited settings: treatment guide-
lines for a public health approach. Geneva: WHO 2003 Revision.

11. El – Sadr W, Neaton J. Episodic CD4 guided use of ART is inferior to continuous therapy;
results of the SMART study. 13th Conference on Retroviruses and  Opportunitic Infections;
Denver, CO, USA: Feb.-9, 2006

12. Marchou B. Tangre P. Charreau I, Izopet J. Girard PM, May T. Ragnaud JM, Aboulker JP,
Molina JM, ANRS 106 study team. Intermittent antiretroviral therapy in patients with con-
trolled HIV infection. AIDS 2007; 21(4):457-66.

13. Scott M. Hammer; Michael S. Saag; Mauro Schecter; Julio S.G. Montaner; Robert T.
Schooley; Donna M. Jacobsen; Melaine A. Thompson; Charles C.J. Carpenter; Margaret
A. Fischl; Brian G. Gazzard; Jose M. Gatell; Martin S. Hirsch; David A. Katzenstein;
Douglas D. Richman; Stefano Vella Patrick G. Yeni; Paul A. Volberding: International AIDS
Society – USA panel. JAMA 2006; 296-827-843.

14. Saitoh A, Hsia K, Fenton T, Powell CA, Christopherson C, Fletcher CV, Starr SE, Spector
SA, Persistence of human immunodeficiency virus (HIV) type 1 DNA in peripheral blood
despite prolonged suppression of plasma HIV-1 RNA in children. J. Infec Dis. 2002; 185(10):
1409-16.

15. Gray L, Newell ML, Thorne C, Peckham C, Levy J. Fluctuations in symptoms in human
immunodeficiency virus infected children: the first 10 years of life. Pediatrics 2001; 108(1):116-
22.

16. WHO 2006. Antiretroviral therapy of HIV infection in infants and children :towards universal
access. Geneva: WHO; 2006.

17. Vocks-Hauck M. Pregnancy and HIV   In :Hoffmann C, Rockstroh JK, Kamps BS (ed) HIV
Medicine 2006. Paris Flying Publishers: 2006. PP 357-374.

18. TB India 2007. RNTCP status report. Ministry of Health and Family Welfare Available at
http://www.tbindia.org

19. Badri M, Wilson D, Wood R. Effect of highly active antiretroviral therapy on incidence of
tuberculosis in South Africa: a cohort study. Lancet 2002; 359(9323): 2059-64.

20. Blanc FX, Havlir DV, Onyebujoh PC Thim S, Goldfeld AE, Delfraissy JF, Treatment strat-
egies for HIV infected patients with tuberculosis : on going and planned clinical trials. J.
Infect Dis. 2007 ; 196(Supl 1): S 46-51.

21. Harries AD, Chimzizi R, Zachariah R. Safety effectiveness and outcomes of concomitant use
of highly active antiretroviral therapy with drugs for tuberculosis in resource poor settings.
Lancet 2006; 367(9514):944-5.

22. Liu J. The use of herbal medicines in early drug development for treatment of HIV infections
and AIDS. Expert Opin Investig Drugs 2007;169(9):1355-64.

23. Liu JP, Manheimer E, Yang M. Herbal medicines  for treating HIV ifection and AIDS.
Cochrane Database of Systematic Reviews 2005, Issue 3. Art No. CD003937. DOI : 10.1002/
14651858. CD003937.pub2.

24. Stover J, Bollinger L, Hecht R, Williams C, Roca E. The impact of an AIDS vaccine in
developing countries a new model and initial results. Health AFF (Millwood). 2007;26(4):1147-
58.

25. News release from Merck Available at http://www.hvtn.org/pdf/FINAl _HIV Vaccine Press
Release. .pdf (accessed on 21st October, 2007.)

26. Ministry of Health and Family Welfare (MOHFW), 1999, Annual Report (1999-2000).
New Delhi: Government of India.

27. Taneja DK Health policies and programmes in India 2nd ed. Delhi Doctors publications 2000
pp 68-74.


