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immune activation.[8] The sustained fall in CD4 cell counts 
in HIV could be related to this chronic immune activation. 
Early treatment could potentially prevent the damage that 
may occur during this phase of clinical latency.

PROS OF EARLY ARTPROS OF EARLY ART

According to the Department of Health and Human Services 
(DHHS) guidelines, the potential benefits of early treatment 
include the following:[9]

� Maintenance of a higher CD4+ cell count and 
prevention of potentially irreversible damage to the 
immune system

� Decreased risk for HIV-associated complications that 
can sometimes occur at CD4+ cell counts >350 cells/
cu mm; these complications include tuberculosis, 
non-Hodgkin�s lymphoma, Kaposi�s sarcoma, 
peripheral neuropathy, human papilloma virus-
associated malignancies, and HIV-associated cognitive 
impairment

� Decreased risk of nonopportunistic conditions, 
including cardiovascular, renal, and liver disease, and 
non-AIDS-associated malignancies and infections

� Decreased risk of HIV-1 transmission to others

Maintenance of a higher CD4+ cell count and pre-
vention of potentially irreversible damage to the 
immune system
There are various studies supporting this possibility. A 
recent analysis in the UK Collaborative HIV Cohort Study 
(CHIC) revealed that the cumulative increase in CD4+ cell 
count was dependent on the baseline CD4+ cell count, and 
only those patients who initiated therapy with nadir CD4+ 

Since the advent of highly active antiretroviral (HAART) in 
the mid-90s, the unequivocal benefit demonstrated by it in 
AIDS patients raised the question of the best time to initiate 
therapy.[1] Gradually, over the years, in response to increasing 
data, treatment schedules have changed from nucleoside 
reverse transcriptase inhibitors (NRTI) monotherapy to dual 
NRTI-based antiretroviral (ART) therapy and, most recently, 
to HAART.[2-3] The euphoria over the efficacy of treatment 
initially led to a �hit early-hit hard�[4] approach, which favored 
initiation of ART when the CD4 count decreased to less than 
500 cells/cu mm or the plasma HIV RNA level rose to above 
30,000 copies/ml.[5] This initial enthusiasm started waning 
as awareness increased about the adverse effects of drugs, 
drug resistance, and the possibility of a persistent viral 
reservoir, leading to a more conservative approach.[6]

However, with new insights into disease pathogenesis - 
including the potential correlation of nadir CD4 cell count 
with clinical outcomes - and the introduction of newer 
antiretroviral agents, the pendulum appears to have swung 
back in favor of a more aggressive approach, with earlier 
initiation of HAART.

RATIONALE FOR EARLY ARTRATIONALE FOR EARLY ART

Most of the lymphoid tissue of our body is located in the 
gut, and this tissue is infected early in HIV disease. A massive 
depletion of CD4 T-cells in the gut can be seen within weeks 
of infection; this persists throughout the chronic phase of 
infection and is rarely restored by ART.[7] Damage to gut 
mucosa enables translocation of microbial products such 
as lipopolysaccharides from the gut to the bloodstream, 
leading to �switching on� of the immune system and chronic 
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cell counts >350 cells/cu mm achieved eventual CD4+ cell 
counts similar - but not equal - to those observed in HIV-
negative patients.[10] Similarly, data from the HOPS (HIV 
Outpatient Study) showed that there was a clear benefit in 
starting early ART in patients with CD4 <500 cells/cu mm.[11] 
Data from the AIDS Therapy Evaluation Project, Netherlands 
(ATHENA), have also demonstrated that patients who 
started therapy at CD4 T-cell counts > 350 cells/cu mm were 
significantly more likely to achieve CD4 T-cell counts >800 
cells/cu mm after 7 years of therapy than those who initiated 
therapy at lower CD4 T-cell counts.[12]

Decreased morbidity and mortality
Studies on various cohorts have reported advantages in 
terms of decreased morbidity and mortality with early ART. 
In a large �megacohort� of 12 large HIV cohorts, Sterne 
and colleagues assessed the likelihood of HIV disease 
progression among 10,855 people and concluded that 
those who started HAART with CD4 cell counts <200 cells/ 
mm3 had a 3.68 times higher risk of AIDS as compared with 
those starting HAART with CD4 cell counts of 201-350 cells/ 
mm3.[13] Data from the ART Cohort Collaboration revealed 
that the risk for AIDS/death was significantly less in those 
who started therapy with a CD4 T-cell count between 
200-350 mm3 as compared with those who initiated ART at a 
CD4 threshold of 200 cells/mm3.[14] According to a new study 
from UK presented at the 15th Conference on Retroviruses 
and Opportunistic Infections (CROI), 2008, patients with 
a CD4 cell count of 350 cells/mm3 have more HIV related 
illnesses and a greater risk of death than patients with CD4 
cell count more than 500 cells/mm3.

Lower risk of virologic failure and possible decrease 
in the risk of HIV transmission
Cozzi et al. found that patients starting HAART with a CD4 
cell count <200 cells/mm3 tended to have a higher risk of 
subsequent virological failure as compared with patients 
with CD4 >350 cells/mm3.[15] Effective ART decreases 
infectious HIV RNA in many body reservoirs and is also likely 
to decrease transmission risk. Quinn et al. showed that 
viral load is the chief predictor of the risk of heterosexual 
transmission of HIV-1, and transmission is rare among 
persons with levels of less than 1500 copies of HIV-1 RNA 
per milliliter.[16] For example, in Taiwan, there was a decrease 
in HIV transmission after the introduction of a policy 
providing free access to ART, despite the fact that there was 
no change in sexual behavior (as assessed by examining 
the incidence of syphilis).[17] The decreased short-term risk 
for transmission afforded by effective ART may however be 
offset by the increased rates of high-risk behavior that have 
been reported in some settings.[18]

Reduced risk of serious non-AIDS conditions
Early clues to the existence of important non-AIDS HIV disease 
came from the Data Collection on Adverse Events of Anti-HIV 
Drugs (DAD) study, in which increasing rates of cancer and 
heart, liver, and renal disease were observed in HIV-infected 
persons as their CD4+ cell counts fell below 500 cells/mm3.[19] 
Several large observational studies have since indicated the 
same thing.[20-22] At CD4 counts >200 cells/ mm3, HIV infected 
persons are more likely to die due to these non-AIDS serious 
illnesses, thus explaining the need for early ART.

Reduced risk of immune response inflammatory 
syndrome (IRIS)
IRIS is a major clinical problem when effective ART is 
started and poses a significant obstacle to achieving better 
outcomes when initiating therapy. Numerous studies have 
indicated that the risk for IRIS is linked to the CD4+ cell 
count at the time of initiating ART, with the highest risk 
observed when this the CD4+ cell count is <50 cells/mm3.[23] 
Therefore, starting ART at higher CD4+ cell counts is likely 
to diminish the risk of IRIS.

Newer agents - simpler, less toxic, and more for-
giving
The antiretroviral agent-related factors, including the impact 
of adherence to treatment, the adverse-effect profiles of 
the drugs, dietary restrictions necessary with the drug 
administration, and pill burdens, had a major bearing on the 
decision to defer initiation of ART. Newer antiretroviral agents 
have overcome many of these constraints and have resulted 
in improved compliance with treatment. This was achieved by 
allowing convenient dosing with minimal dietary restrictions 
by pharmacokinetic and formulation manipulations to reduce 
pill burden, and co-formulated dosage forms that contain two 
or three drugs in a single pill. Other improvements include 
the increased potency and longer half-lives of the newer 
agents, higher genetic barrier to resistance, efficacy against 
highly resistant strains, improved adverse-effect profile (e.g., 
less gastrointestinal effects, lesser impact on lipid profiles), 
as well as protease inhibitor boosting with ritonavir, which 
takes advantage of the potent cytochrome P450 inhibitory 
action of ritonavir. The newer agents also appear to be more 
�forgiving� in cases of missed doses. All these developments 
have together overcome the earlier negatives and now 
support earlier initiation of HAART.[24-26]

CONS OF EARLY ARTCONS OF EARLY ART

Although there are more pros than cons for starting ART 
early it is probably prudent to recollect the negative 
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consequences of early initiation of ART as they are probably 
more relevant to India than anywhere else. The potential 
risks of early treatment include:
� Development of treatment-associated adverse effects 

and toxicities
� Development of drug resistance due to incomplete 

viral suppression, resulting in loss of future treatment 
options

� These resistant strains may be further transmitted 
in the community with potentially disastrous 
consequences

� Increased total time on medication, with greater 
chance of treatment fatigue.

CURRENT RECOMMENDATIONSCURRENT RECOMMENDATIONS

Compared with the International AIDS Society-USA 
guidelines,[27] British HIV Association guidelines,[28] World 
Health Organization guidelines,[29] and NACO guidelines,[30] 
the updated DHHS guidelines [Table 1] represent a 
modest shift towards earlier use of antiretroviral therapy. 
The recently updated European AIDS Clinical Society 
antiretroviral guidelines have CD4 thresholds for starting 
therapy similar to the updated DHHS guidelines, suggesting 
an evolving consensus on the topic.[31]

CONCLUSIONCONCLUSION

With continuing research in the field of HIV infection, expert 
opinion as to when to start ART for patients with CD4 <350 

cells/mm3 has shifted back and forth for years; it is now 
close to reaching a consensus. The question which now 
remains is: At what level above 350 should ART be started? 
There have been no randomized clinical trials addressing 
this question. However, one study could provide some of 
the answers: The INSIGHT Network START Trial (Strategic 
Timing of Antiretroviral Therapy) is a randomized controlled 
trial of immediate vs deferred treatment for those with 
CD4 counts above 500 cells/mm3 (START 500) and above 
350 cells/mm3 (START 350). This early treatment trial would 
focus on the impact of ART on the incidence of serious non-
AIDS disease as well as traditional opportunistic diseases in 
patients with CD4+ counts that exceed current treatment 
guideline thresholds.

Ultimately, the patient is pivotal for arriving at the final 
decision to start ART. In addition to the patient�s CD4 cell 
count, other factors that are important in deciding whether 
to start ART include the rate at which the CD4 cell count 
changes over time, the plasma HIV RNA level, the clinical 
status, the presence of comorbidities, age, the patient�s 
readiness to begin therapy, the potential impact of ART on 
quality of life, and the likelihood of a high level of adherence 
to treatment.[9] The authors are of the opinion that in a 
resource-poor setting like ours, early ART initiation could 
potentially decrease the burden of opportunistic infections 
like tuberculosis in the country and thus become cost-
effective in the long term.

One crucial aspect of any debate about when to start ART 
involves the capacity of the healthcare system to provide 
uninterrupted access to both care and drugs. Till that time 
physicians may wish to at least discuss the benefits of earlier 
initiation of ART with their patients.
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Table 1: Updated DHHS guidelines for antiretroviral therapy[9]

Clinical condition Recommendation
and/or CD4+ cell count
� History of AIDS- Antiretroviral therapy
  deÞ ning illness should be initiated
� CD4+ cell count 
  <350 cells/mm3

� Pregnant women*
� Patients with
  HIV-associated
  nephropathy
� Patients coinfected 
  with hepatitis B virus**
Patients with   The optimal time to initiate therapy
CD4+ cell count  in asymptomatic patients with
>350 cells/mm3*** CD4+ cell count >350 cells/mm3

 is not well deÞ ned. Patient scenarios
 and comorbidities should
 be taken into consideration
*Consideration can be given to discontinuing antiretroviral therapy postpartum 
in women who do not require antiretroviral therapy for their own health;
**Where hepatitis B virus treatment (with fully suppressive antiviral drugs 
active against HIV and hepatitis B virus) is indicated; ***If the patient does 
not meet any of the speciÞ c conditions above, Key � DHHS: United States 
Department of Health and Human Services
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