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ABSTRACT 
The decision to start or modify antiviral therapy in patients 
with human immunodeficiency virus (HIV) infection is not 
based on any single factor. Although HIV RNA levels are the 
primary guide to therapy, the CD4+ count and clinical 
response are also important. 

KEY POINTS 
The primary virologic goal is to reduce the plasma viral load 
to an undetectable level, ie, an HIV RNA level of less than 
50 copies per mL. 

Changes in the CD4+ count often do not correlate well with 
changes in the HIV RNA level, and the CD4+ count is 
therefore problematic to use as a basis for modifying 
therapy. 

Often, treatment failure is due to nonadherence to the 
regimen rather than to viral resistance. 

O HELP GUIDE PHYSICIANS through the 
profoundly complex treatment and 

monitoring options, the International AIDS 
Society-USA Panel1 recently updated its rec-
ommendations on antiviral therapy for 
human immunodeficiency virus (HIV). 

We now have 14 antiretroviral drugs, with 
several thousand different potential combina-
tions available to treat patients infected with 
HIV. In addition, laboratory monitoring for 
CD4+ levels, viral load, and antiviral resis-
tance testing have advanced, giving clinicians 
an array of tools to monitor therapy. However, 
drug toxicities and complex regimens make 
patient compliance very difficult. 

This article summarizes recent recommen-
dations for clinicians to individualize therapy, 
using the different monitoring tools to guide 
therapy, detect treatment failure, and cope 
with the problems of compliance. 

• W H E N TO START HIV THERAPY 

Guidelines for when to start antiretroviral 
therapy have changed often in the past few 
years and were updated most recently in 
January 2000.1 The new recommendations 
from the International AIDS Society-USA 
Panel (TABLE 1) take into account the docu-
mented potential benefits erf highly active 
antiretroviral therapy (HAART) and issues 
such as patient compliance and the emerging 
long-term complications of therapy. 

Nonetheless, these guidelines remain con-
troversial, and some experts advocate starting 
treatment earlier in the disease process to pre-
serve cellular immunity.1-2 
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• WHAT DRUGS TO USE 

Which combination of drugs to use is beyond 
the scope of this paper. Interested readers can 
consult the published guidelines.1'2 

• WHEN TO CHANGE THERAPY 

Once antiretroviral therapy has been started, 
one should use both laboratory tests and clin-
ical factors to monitor its efficacy and to 
decide whether to change it. Although the 
matrix of decision-making is complex in 
patients with HIV disease, the indications for 
changing therapy can be reduced to two basic 
situations: 
• When the therapy stops working 
• When the therapy causes toxicity or diffi-

culty with administration or adherence. 

• MONITORING THERAPY 

Two laboratory tests that are essential in mon-
itoring therapy are the HIV RNA level and 
the CD4+ cell count. 

The HIV RNA level 
HIV RNA assays are used to measure viral load, 
and can now detect as few as 50 copies / mL. 
Because plasma HIV RNA levels tend to fluc-
tuate, it is advisable to obtain two HIV RNA 
measurements to determine a baseline level 
before starting therapy. 

The primary virologic goal of therapy is to 
reduce the amount of HIV RNA in the plasma 
to undetectable levels (ie, < 50 copies / mL).1 

The rationale for such a goal is that the virus is 
less likely to become resistant to therapy if its 
replication is kept to a minimum. Viral resis-
tance occurs less frequently when HIV RNA 
levels are maintained at less than 50 copies per 
mL than even at levels between 50 and 500 
copies per mL.3 

The HIV RNA level should decrease 
rapidly after therapy is started. A decline of 
1.5 to 2.0 log (eg, from 100,000 copies/mL to 
1,000 copies/mL) is expected by approximate-
ly 4 weeks. Undetectable levels usually take 
longer to achieve—as long as 16 to 24 weeks 
in patients with high baseline HIV RNA lev-
els (ie, > 100,000 copies/mL).1 

If the HIV RNA does not decrease to an 

T A B L E 1 

I n t e r n a t i o n a l A I D S S o c i e t y : 
W h e n t o s t a r t t h e r a p y in a d u l t s 

C D 4 + C E L L C 0 U N T P L A S M A H I V R N A LEVEL ( C O P I E S / M L ) 
( x 1 0 9 / L ) < 5 , 0 0 0 5 , 0 0 0 - 3 0 , 0 0 0 > 3 0 , 0 0 0 

< 3 5 0 Start Start Start 

3 5 0 - 5 0 0 Consider Start Start 

> 500 Defer Consider Start 
A D A P T E D F R O M CARPENTER C, COOPER D. FISCHEL M , ET AL . ANTIRETROVIRAL 

THERAPY IN ADULTS: UPDATED R E C O M M E N D A T I O N S OF THE INTERNATIONAL AIDS S O C I E T Y -
USA P A N E L J A M A 2 0 0 0 ; 2 8 3 : 3 8 1 - 3 9 0 . 

undetectable level, the regimen has failed to 
some extent, and the clinician should consid-
er altering it, although HIV RNA levels may 
fluctuate intermittently. Therefore, before 
changing the regimen, one should obtain two 
separate measurements of HIV RNA, and 
both should show that the viral load is 
rebounding.1 

A goal of HIV RNA at undetectable lev-
els may not be realistic for all patients, how-
ever. Other variables that must be weighed in 
the decision to intensify (ie, add one or more 
drugs) or change the regimen include the 
degree of immune reconstitution (ie, the 
CD4+ count), the acceptability and adherence 
to the present therapy, and the number of 
treatment options left to offer. 

For example, suppose a patient has a very 
high baseline HIV RNA level—eg, 1 mil-
lion/mL—and achieves a level of 5,000/mL. 
This submaximal response may be acceptable 
if he or she is tolerating the regimen well, has 
a sustained increase in the CD4+ count, and 
continues to do well clinically. In fact, some 
experts^ argue that to plan therapy for the 
long term (ie, 20 years or more), we may need 
to accept higher HIV RNA levels and lower 
CD4+ counts than the published targets,1 with 
the goals of preserving therapeutic options 
and minimizing toxicity and the emergence of 
drug resistance. This hypothesis deserves seri-
ous consideration and clinical study. 

Frank virologic failure, in which the HIV 
RNA level rebounds to pretreatment levels or 
higher, should always prompt modifications in 
the treatment if other options are available. 

Obtain two HIV 
RNA levels 
before starting 
therapy 
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Long-term 
therapy may 
require us to 
accept higher 
HIV RNA levels 
and lower CD4+ 
counts 

The CD4+ count 
After antiretroviral therapy is started, CD4+ 

counts increase. At first the increase is main-
ly due to redistribution of CD4+ cells from the 
lymphoid tissues to the circulation.5'6 Later, 
new ("naive") CD4+ cells appear, believed to 
be primarily of thymic origin.7 

If the patient achieves an undetectable 
HIV RNA level with therapy, the CD4 + 

count should increase by about 150 cells per 
mL.8 Individual patients vary greatly, howev-
er, in how well their CD4+ counts recover. 

In addition, some patients have a discor-
dance between their HIV RNA response and 
CD4 + count.9 '10 The most common discor-
dance is an increase or stabilization of the 
CD4 + count without optimal HIV R N A 
control. Others achieve excellent HIV R N A 
control, but their CD4 + counts increase very 
little. Progressive loss of CD4 + cells is of 
grave concern in any situation, but if the 
HIV RNA level remains undetectable, clini-
cians have few options for raising the CD4 + 

count aside from experimental immune-
based therapies. 

Thus, using the CD4 + cell count by 
itself as a guide to modifying therapy is 
more problematic than using the HIV R N A 
level. 

• DRUG TOXICITY 

Drug toxicity is always a potential indication 
for changing the antiretroviral regimen. The 
toxicity associated with antiretroviral drugs 
varies from drug to drug and from patient to 
patient, and may be mild to severe. Potential 
long-term adverse effects of aggressive (pri-
marily protease-based) therapies4 include 
hyperlipidemia,11 lipodystrophy,11'12 dia-
betes,11 wasting,13 and o s t e o p e n i a . 1 4 . 1 5 

Whether any of these complications improve 
if the regimen is changed from a protease-
based to a non—protease-based regimen is not 
known. 

Some clinicians and patients are willing 
to put up with mild degrees of toxicity (eg, 
intermittent diarrhea) if the HIV disease 
remains under excellent control. However, 
severe or even life-threatening reactions such 
as Stevens-Johnson syndrome or lactic acido-
sis demand an immediate change in the regi-

men. The decision should be made indepen-
dently of the CD4+ cell count or HIV RNA 
level. 

• ASSESSING TREATMENT FAILURE 

Drug failure is generally defined as any of the 
following: 
• Inadequate viral suppression—either fail-

ure to reach the target viral load or 
rebound of the viral load after reaching 
the initial goal 

• Unsatisfactory increases in the CD4 + 

count 
• Clinical progression. 

Reasons for t r e a t m e n t fa i lu re 
When therapy fails, our first thought is often 
that the virus is becoming resistant to the 
drugs. Other reasons often account for treat-
ment failure, however. 

Nonadherence to the regimen. The ini-
tial approach to virologic failure is to assess 
adherence. Failure to take drugs at appropriate 
intervals or missing doses will lead to loss of 
potency of the regimen. A study showed that 
after only 12 weeks, 9 5 % adherence was asso-
ciated with a success rate of 8 0 % in achieving 
targeted suppression of the HIV viral load, but 
80% adherence was associated with a success 
rate of just 50%! 1 6 Some patients simply can-
not adhere to a highly complex regimen, and 
thus may have to take simpler and at times 
suboptimal combinations. 

Inadequate blood levels of the drug. 
Inadequate drug levels can affect antiviral 
potency. The fault may lie in drug interac-
tions or malabsorption. Therapeutic drug 
level monitoring is not currently readily 
available nor a standard of care, but likely 
will be.1 

W h a t are t h e opt ions in t r e a t m e n t fa i lure? 
Once the clinician concludes that the treat-
ment is failing, he or she has several options 
that range from intensifying the regimen by 
adding a single drug to changing the entire 
treatment plan. In general, adding a single 
drug to a failing regimen is considered subop-
timal unless guided by specific resistance data. 
These options have recently been reviewed in 
great detail.2 
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• C H A N G I N G TREATMENT 
IN THE ABSENCE OF VIROLOGIC FAILURE 

Aside from the laboratory findings or even 
toxicity, patients often need to have their reg-
imens modified on the basis of individual pref-
erences leading to difficulties with compli-
ance. Selection of drug programs has to be 
highly individualized, taking into account 
lifestyle (eg, living situation, travel schedule, 
and eating habits) and financial resources.1'2 

Recent advances in drug design have allowed 
twice-a-day regimens using as little as four pills 
a day for some people. Once-daily dosing reg-
imens are now in active clinical trials. 
Unfortunately, these inviting options will 
continue to be limited by drug tolerance and 
resistance patterns. 

• W H O SHOULD TREAT HIV DISEASE? 

There is no specific credentialing in HIV care. 
While infectious-disease specialists undertake 
most of the care of HIV patients, there is no 
restriction based on specialty training. 

Early in the HIV epidemic, there were 

calls for all primary care physicians to partic-
ipate in its care. Now, however, as the dis-
ease and its treatment have become more 
complex, the pendulum has swung the other 
way, with calls for care to be limited to those 
with sufficient training and experience. 
Recent studies found that HIV patients had 
higher survival rates if they received care 
from physicians with more experience in 
HIV disease.17'18 

To provide optimal care, clinicians need: 
• Hands-on experience gained in managing 

many patients 
• Access to and experience in using state-

of-the-art diagnostic tests and immune 
system monitoring 

• Skilled ancillary workers such as case 
managers, social workers, and nutrition-
ists. 
In addition, given the many questions 

remaining about HIV treatment, all patients 
should have the option of participating in 
clinical trials when appropriate. 

Ideally, a partnership between the primary 
care physician and the HIV treatment team 
would provide the best care. Ê  
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