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Outcome of Empirical Treatment Change In Patients 
Failing Antiretroviral Treatment
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ABSTRACT Background: In resource limited settings when resistance testing is often not available a good treatment 
history can help in quantifying suboptimal drug exposure and anticipating nature of resistance. Material & 

Methods:  In this observational study of 25 patients failing antiretroviral therapy the effective drug exposure was calcu-
lated after taking into consideration adherence, appropriateness of prescriptions and kinetic interactions. Treatment was 
modified and patients were followed up. Results: Of the 25 patients, 23 had virological failure, 21 immunological fail-
ure and 14 clinical failure.  Possible reasons for failure were non adherence in 16, improper prescriptions in 4 and drug 
interactions in 4. Following treatment change CD4 count increased by a mean of 127 cells/µl and 11 out of 25 patients 
had fully suppressed viral loads. Discussion: Despite certain limitations, our results show that, empiric treatment chang-
es based on a comprehensive drug history followed by good adherence leads to a good treatment outcomes. 
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INTRODUCTION: HIV infected patients may fail therapy 
due various reasons including incomplete adherence, inap-
propriate prescriptions, interacting drug therapy or primary 
drug resistance. Thus resistance to antiretroviral drugs is an 
inevitable consequence of long term HAART. Thus it would 
be appropriate that changing therapy should be best 
done on the basis of drug sensitivity/resistance profile, but 
even this approach has its own limitations. An alternative 
approach is to collect complete history of previous treat-
ments, looking for possible drugs interactions can help in 
anticipating resistance and changing treatment empirically 
especially in resource limited settings. We therefore stud-
ied the outcome of empirical treatment change in patients 
failing antiretroviral treatment. The present study was con-
ducted with  the objective to determine the factors related 
to suboptimal drug exposure and outcome of changed 
empirical treatment.  

Material and Methods: 
Study type: This was a cross sectional study. Source Popu-
lation: All the patients enrolled at our treatment centre for 
anti-retro viral therapy.  reatment. and failing antiretroviral 
treatment. Sample Size: all the patient fulfilling the inclu-
sion criteria during the period of study   observational 
study of 25 consecutive patients who were failing antiret-
roviral therapy. Case definition: Definition of failure of 
therapy was based on clinical, immunological, virological 
parameter and on a combination of these. A comprehen-
sive history of clinical progression of the disease and the 
treatment taken was sought. Adherence to the antiretrovi-
ral therapy which was self reported by the patient was re-
corded. Improper prescriptions were noted and interacting 
drugs were identified from available prescription slips. We 

have attempted to quantify their effects on drug exposure 
by considering the kinetic interactions. For example, ri-
fampicin is known to reduce nevirapine levels by as much 
as 58% (3). Therefore it was considered that the patient 
had 42% drug exposure to nevirapine while on rifampicin. 
Also, inappropriate prescription involving monotherapy 
or dual therapy was noted. If only 2 drugs of 3 were pre-
scribed, drug exposure was considered as 67% for that pe-
riod of time.  The effective drug exposure over the entire 
treatment duration was calculated after taking into consid-
eration all these factors. We considered slabs of 0-15%, 
16-53%, 54-73%, 74-94% and 95-100% for adherence on 
the basis of a previous study (4).

Since the relationship between drug exposure and resist-
ance is bell shaped, it was anticipated that low (<50%) or 
high level (>90%) of drug exposure would be associated 
with low levels of resistance (5). Such patients would be 
expected to do well with the original regimen at least in 
short term. On the other hand, drug exposures between 
50-90% would be associated with a high likelihood of re-
sistance. Lamivudine and NNRTIs have low genetic bar-
rier to resistance and there is complete cross resistance 
between the NNRTIs (6). These factors were taken into 
account in anticipating resistance and changing treatment 
empirically.

Treatment was changed empirically and patients were fol-
lowed up for periods varying from 3 months to 1 year. 
They were assessed for clinical improvement by weight 
gain, immunological and virological parameters.

RESULTS: 
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Our study included 25 patients failing antiretroviral thera-
py. Of these 25 patients 23 had virological failure and im-
munological failure was seen in 21 patients. Signs of clini-
cal failure were evident in 14 patients (Table 1). 

The possible reason for failure in study patients was non 
adherence in 16 patients, improper prescriptions in 4 and 
drug interactions in 4 patients. One patient failed despite 
reported full adherence and appropriate prescription (Table 
2).

Table 4 details individual study patient details including 
previous treatment, effective drug exposure, anticipated 
resistance to drugs, changed regimen and results of prov-
en resistance wherever available. Genotypic resistance test-
ing could be done in 5 of these 25 patients and the results 
correlated 100% with the anticipated resistance to various 
drugs.

Patients were counseled regarding importance of adher-
ence to antiretroviral drugs prior to treatment change. Re-
ported adherence was 100% after treatment change.

Following change in the antiretroviral treatment the weight 
of these patients increased by a mean of 2.14 kgs. The 
CD4 count after treatment change were >500 cells/µl in 4 
patients, between 200-500 cells/µl in 11 patients and <200 
cells/µl in 10 patients. There was an increase in CD4 count 
from a mean of 151 cells/µl before treatment change to 
278 cells/µl after treatment change (table 5).

After change of treatment, 11 out of 25 patients had fully 
suppressed viral load of <53 copies. Viral load was be-
tween 54-10000 in 6 patients, 10000-100000 in 5 patients, 
while 3 patients had viral load of >100000 copies/µl. 

Discussion:
Of the 25 study patients 23 had virological and 21 had im-
munological failure whereas, clinical failure was evident in 
14 of them. This underscores the fact that laboratory moni-
toring of CD4 counts and viral loads is of utmost impor-
tance in detecting early treatment failure in patients with 
HIV. There were 2 patients who had a viral load of <53 but 
had immunological failure, clinical progression and were 
clearly on suboptimal treatment. It is possible that pres-
ence of M184V mutation might have prevented the rise in 
viral load, although resistance must be present in these pa-
tients.

Although it was found that in 16 of patients the possible 
cause of failure was non adherence to therapy, 8 patients 
had inappropriate prescriptions and drug interactions as a 
cause of failure. These circumstances may be peculiar to 
our setting where the physician and patient education pro-
grams are suboptimal. One patient failed despite appropri-
ate treatment and full adherence possibly as an inevitable 
consequence of long term HAART.

Current guidelines recommend resistance testing to opti-
mize drug selection after treatment failure. However resist-
ance tests require a resistant viral population of more than 
10-20% to detect resistance. They may not predict hyper-
susceptibility or efficacy of combinations and boosting (2). 
Finally, the resistance tests are expensive and are not gen-
erally available. Resistance tests could be performed in 5 
patients. It was observed that the results correlated well 
with the drugs to which the resistance was anticipated.

The study has several limitations. The adherence in this 
study was self reported by the patients. Although the opti-
mal way to assess adherence to antiretroviral therapy is not 
known, self reported adherence appears to be the most 
feasible method (7, 8). Since this was an observational 
study CD4 levels and viral loads were not always done at 
the same laboratory. The consequence of poor adherence 
might be different when the viral load was expected to be 
high than when it was low. This might have important im-
plications for anticipating resistance in that one might give 
a different weight to early non-adherence as compared to 
late non-adherence. This factor could not be taken into 
consideration in this study. Patients with very low or high 
levels of drug exposure were continued on the initial treat-
ment assuming that they would do well in the short term. 
However, long term follow up may reveal failure due to ar-
chived resistant mutations.

Despite these limitations our results show that in patients 
failing antiretroviral therapy empiric treatment change fol-
lowed by good adherence and drug exposure leads to 
good clinical, immunologic and virological outcome. 

Table 1. Type of failure in study patients

No. Type of failure No. of patients 
(n=25)

1. Clinical only 00
2. Immunological only 01
3. Virological only 02
4. Clinical + Immunological 01
5. Clinical + Virological 02
6. Immunological + Virological 08

7. Clinical + Immunological + 
Virological 11

Table 2. Possible reasons for failure in study patients 
No. Reason No. of patients (n=25)
1. Nonadherence 16
2. Inappropriate prescriptions 04
3. Drug interaction 04
4. Long term HAART 01
 
Table 3:  Total drug exposure in study patients
No. Total drug exposure (%) No. of patients (n=25)
1. 00 – 15 04
2. 16 – 53 03
2. 54 – 73 06
3. 74 – 94 05
4. 95 – 100 07

 
Table 4. Individual study patient details 

No. Previous treatment
Effec-
tive drug 
exposure 
(%)

Anticipated 
resistance Changed regimen Proven resistance

1. ZDV+3TC+EFV 86 3TC+EFV ZDV+3TC+EFV

2. ABC+ZDV+EFV 100 Nil TDF+3TC+d4T+LPV/r
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3. ZDV+3TC+EFV 70 3TC+EFV ZDV+ddI+LPV/r M184V,Y181C,G190A,K101E,L63P,
M36I 

4. d4T+3TC+EFV 50 3TC+EFV ddI+3TC+IDV/r
5. ZDV+3TC+NVP 12 Nil ZDV+3TC+NVP Nil 
6. ZDV+3TC+NVP 91 Nil ZDV+3TC+EFV
7. ZDV+3TC+EFV 43 3TC+EFV ZDV+3TC+EFV
8. ZDV+3TC+EFV 97 Nil 3TC+d4T+EFV
9. ZDV+3TC+d4T+EFV 98 Nil ABC+3TC+EFV V106M,G190A,M184V,L74V
10. ZDV+3TC 6.6 Nil ZDV+3TC+NVP
11 ZDV+3TC+IDV 63 3TC ABC+3TC+IDV/r
12. ZDV+3TC+EFV 98 Nil ZDV+3TC+EFV
13. ZDV+3TC+NVP 80 3TC+NVP ZDV+3TC+EFV

14. ZDV+3TC+NVP+EFV+d
4T+ddI+IDV+LPV/r 55 3TC+EFV+NVP d4T+3TC+TDF+LPV/r

15. ZDV+3TC+EFV 45 3TC+EFV 3TC+d4T+EFV
16. 3TC+d4T+EFV 14 Nil TDF+3TC+EFV
17. ZDV+3TC 10 Nil 3TC+d4T+EFV
18. ZDV+3TC+EFV 82 3TC+EFV TDF+ZDV+3TC+LPV/r M184V,K103N,TAMS
19. 3TC+d4T+NVP 63 3TC+NVP d4T+ddI+LPV/r
20. ZDV+3TC+NVP 65 3TC+NVP 3TC+d4T+EFV
21. ZDV+3TC+NVP 80 3TC+NVP ZDV+3TC+EFV
22 ZDV+3TC+ATV 100 Nil ZDV+3TC+EFV
23. ZDV+3TC+NVP+IDV/r 100 Nil TDF+ZDV+3TC+LPV/r M184V,K70R,D67N,K219,K101E,L90M
24. ZDV+3TC+NVP 65 3TC+NVP ZDV+3TC+EFV
25. ZDV+3TC+NVP 99.3 3TC+NVP TDF+ZDV+3TC+LPV/r
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Table 5: Vi5ral loads in study patients

Viral load Before treatment 
change

After treatment 
change 

<53 02 11
54 – 10000 05 06
10000 – 100000 06 05
>100000 12 03
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