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ABSTRACT

An examination for HIV RNA (viral load) prior to Antiretroviral (ARV) administration is necessary to assess the level of virus in
the serum, which has an impact on how rapidly the disease will progress. HIV RNA measurements are also important to detect
early therapy failure. To date, HIV RNA examination has not been performed for both pre-ARV and ARV failure patients in
Indonesia. Therefore, we performed a study to assess the level of HIV RNA in pre-ARV and ARV failure patients, and evaluated
the association between HIV RNA level, CD4 count, and the types of opportunistic infections. This is a cross sectional study of
40 pre-ARV and 35 ARV failure patients. In these pre-ARV and ARV failure patients, the mean level of HIV RNA were 389,394
(SD 287,913) and 163,705 (SD 218,681) copies/ml, while the CD4 counts were 73 (SD 97) and 50 (SD 94) cells/mm3 respectively.
In pre-ARV patients, the mean CD4 count in subject with TB and without TB was significantly different (14 [SD 12] vs. 92 [SD
105] cells/mm3). The HIV RNA level in pre-ARV patients with wasting syndrome is higher than that of patients without wasting
syndrome (556 [SD 286] vs. 340 [SD 274] copies/mm3), while in the ARV failure patients, HIV RNA level is higher in subject
with toxoplasma infections than those without wasting syndrome (525 [SD 255] vs. 129 [SD 185] copies/mm3). There was an
association between few opportunistic infections and HIV-RNA level and CD4 cell count in patients at the clinic of Sanglah
Hospital, Bali.
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1. INTRODUCTION

Antiretroviral (ARV) therapy has revolutionized the treat-
ment of people living with HIV/AIDS. CD4 lymphocyte
count examination is one of the requirements before starting
ARV therapy (if available) because HIV directly infects and
kills CD4 lymphocytes and the CD4 count reflects the abil-
ity to resist certain opportunistic infections. The high virus
replication rate reflects the viral load (HIV RNA level). HIV

RNA level reflects the number of HIV viruses detected in
the serum, the likelihood of progression of the disease and
the risk of death. ARV failure can be defined clinically by
assessing the progression of a disease, immunologically by
CD4 count, and virologically by measuring the viral load
(HIV RNA level).

Due to its high cost, the Indonesian Ministry of Health has
not established HIV RNA examination as one of the require-
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ments to start ARV.[1] However, this information is useful
when starting ARV in order to acquire the data regarding the
viral replication rate prior to therapy and to monitor drug
resistance. Likewise, assessment of ARV failure should be
accompanied by HIV RNA examination.[2] However, ARV
indication is only assessed clinically or only by CD4 count
criteria in developing countries. There is a possibility that
mutation of a resistant virus strain may have already occurred
years before clinical manifestation. By early detection, we
can provide more timely management including substituting
ARV regimens to prevent further resistance.

The objective of this study to understand the relationship
between the level of HIV RNA, the types of opportunistic
infections and CD4 counts in pre-ARV and ARV failure
among HIV patients in CST (Care Support Treatment) Clinic
of Sanglah General Hospital. The results of this study may
help to determine the proper timing of ARV initiation and to
evaluate and monitor ARV therapy among HIV patients in
Indonesia. The result may also help the detection of therapy
failure earlier than by clinical criteria or CD4 count.

2. METHODS
The study is an analytic cross sectional study. The subjects
were either HIV/AIDS patients in the CST outpatient clinic
of Sanglah General Hospital about to start ARV therapy
or patients on ARV who were suspected of having ther-
apy failure according to clinical and immunologic crite-
ria. Pre-ARV subjects were ages older than 12 years old,
fulfilled the requirements to start ARV and were willing
to participate in the study. Subjects under 18 years old
signed an assent for participation in this study along with
parental/guardian signed the informed consent, while older
subject signed the informed consent by themselves. Ethi-
cal approval for this study was obtained from Research and
Development Unit of Medical Faculty, Udayana University
number 73/UN.14.2/Litbang/II/2012.

The study was conducted over a one-year period (12 months)
from November 2011 to October 2012, and included 75 sub-
jects (40 pre-ARV patients and 35 ARV failure patients).

Pre-ARV subjects were obtained from HIV patients in the
CST clinic who fulfilled the requirements to start ARV. ARV
failure patients were defined by clinical failure (new oppor-
tunistic infections and decrease of CD4 on ARV treatment).
HIV RNA level is defined as the number of type 1 HIV
virus particles in the plasma, counted using real time PCR as
copies/ml. CD4 count is the number of CD4 lymphocytes in
the plasma, which is presented quantitatively in cells/ml us-
ing the methods of flow-cytometry. Opportunistic infections
were assessed clinically and immunologically as infections
that arise when the immune function is decreased, which is
when the patient is diagnosed with HIV infection in pre-ARV
subjects or infection that arise when the patient was stated to
have therapy failure.

3. RESULTS

The study included 75 subjects, including 40 pre-ARV sub-
jects and 35 ARV failure subjects. The mean age of subjects
in the pre-ARV and ARV failure group was 32.9 and 34.5
years old, respectively. More than 60% of subjects in this
study were males, both in pre-ARV and ARV failure group
and most were married. The most commonly reported risk
factor of HIV infection in both pre-ARV and ARV failure
groups was multiple heterosexual partners (see Table 1). In
pre-ARV subjects, the most frequently reported opportunis-
tic infections included oral-esophageal candidiasis (OEC),
pulmonary tuberculosis (PTB), wasting syndrome, and tox-
oplasmosis. The most frequently reported infections in the
ARV failure group were oral-esophageal candidiasis, pul-
monary TB, wasting syndrome, toxoplasmosis, PCP, chronic
diarrhea, and TB lymphadenitis (see Table 1). The oppor-
tunistic infection in ARV failure group changed before and
after treatment. Although the number of opportunistic infec-
tion is too many and the number of patients is too few to be
analyze statistically but we could see that there are no CAP,
herpes zoster and condyluma acuminata and new chronic
diarrhea after ARV treatment (see Table 2).

The most common initial ARV regimen in ARV failure
subjects was AZT/3TC/NVP, the other regimens were
d4T/3TC/NVP and AZT/3TC/EFV. The mean duration of
ARV therapy in study subjects until declared as having ARV
failure was 40.27 (SD 20.3) months (see Table 2). The
mean HIV RNA level in pre-ARV subjects was 389,394
(SD 287,913) copies/ml, while in ARV failure group, the
mean HIV RNA level was relatively lower at 163,705 (SD
218,681) copies/ml. The mean CD4 count in the pre-ARV
group was 73 (SD 97) cells/mm3. In ARV failure group, the
mean CD4 count was lower, 50 (SD 94) cells/mm3 (see Table
3).
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Table 1. Characteristics of subjects
 

 

Variables 
Pre-ARV ARV Failure  

Total 
n % N % 

Sex 
Males 
Females 

 
25 
15 

 
62.5 
37.5 

 
24 
11 

 
68.6 
31.4 

 
49 
26 

Marital Status 
Single 
Married  
Divorced/Widowed  

 
9 
30 
1 

 
22.5 
75.0 
2.5 

 
7 
25 
3 

 
20.0 
71.4 
8.6 

 
16 
55 
4 

Risk Factors 
Multiple heterosexual partner 
IVDU 
Heterosexual+ IVDU 
Spouse with HIV/AIDS 
Tattoo 
Homosexuals 
Unknown 

 
21 
2 
0 
3 
1 
0 
13 

 
52.5 
5.0 
0 
7.5 
2.5 
0 
32.5 

 
14 
3 
4 
3 
1 
1 
9 

 
40.6 
8.7 
11.6 
8.7 
2.9 
2.9 
26.1 

 
35 
5 
4 
6 
2 
1 
22 

Opportunistic Infection 
Oral-esophageal candidiasis (OEC) 
Pulmonary TB 
Wasting syndrome (WS) 
Toxoplasmosis 
TB lymphadenitis 
PCP 
Chronic diarrhea 

 
13 
9 
9 
2 
1 
1 
2 

 
32.5 
22.5 
22.5 
5 
2.5 
2.5 
5 

 
9 
9 
7 
3 
1 
3 
2 

 
25.7 
25.7 
20 
8.5 
2.9 
8.5 
5.7 

 
22 
18 
16 
5 
2 
4 
4 

 

After the analysis of HIV RNA levels and CD4 counts and

Pearson correlation was performed, an inverse significant cor-
relation was found (r = 0.-0.377, p-value = .016) in pre-ARV
group. An inverse correlation was also found in ARV failure
group, although it was not significant (r = -0.023, p-value =
.210). Significant difference among the mean HIV RNA lev-
els was found in several opportunistic infections, including
wasting syndrome in pre ARV subjects, and toxoplasmosis
in ARV failure subjects (see Table 4). There was significant
a difference in CD4 counts in pre ARV subjects with TB (see
Table 4).

Table 2. Opportunistic infections before and after ARV in
ARV failure group

 

 

Opportunistic infection 
Before ARV treatment 
n(%) 

After ARV treatment 
n(%) 

Oroesofageal candidiasis 11(28.9) 9(25.7) 
Pulmonary TB 8(21.2) 9(25.7) 
Wasting syndrome 7(18.4) 7(20) 
Cerebral toxoplasmosis 3(7.9) 3(8.5) 
PCP 3(7.9) 3(8.5) 
CAP 3(7.9) - 
Lymphadenitis TB 1(2.6) 1(2.9) 
Chronic diarrhea - 2(5.7) 
Herpes zoster 1(2.6) - 
Condyloma acuminata 1(2.6) - 
Total 38 34 

 

Table 3. Duration using ARV until declared as having ARV failure
 

 

Duration (months) n(%) 
Opportunistic infections Mean (SD) 

CD4 (cells/µl) 
Mean (SD)  
HIVRNA (103 copies/ml) TB OEC WS Toxo 

< 12 2(5.7) 1 1 0 0 26(31) 337(97) 

12-35 12(34.3) 1 1 5 0 88(101) 158(246) 

36-60 16(45.7) 6 7 2 1 105(81) 165(229) 

> 60 5(14.3) 2 0 0 2 135(150) 263(239) 

 

Table 4. Relationship of opportunistic infections with HIV RNA and CD4 in pre ARV and ARV failure
 

 

Opportunistic infections 

Pre ARV (n = 40) ARV failure (n=35) Pre ARV (n = 40) ARV failure (n = 35) 

HIV RNA (103 copies/ml) 
Mean (SD) 

p 
HIV RNA (103 copies/ml) 
Mean (SD) 

p 
CD4 (cells/µl) 
Mean (SD) 

p 
CD4 (cells/µl) 
Mean (SD) 

p 

TB  
Non TB 

375(281) 
394(295) 

.859
202(231) 
146(216) 

.488 
14(12) 
92(105) 

.026 
48(75)  
50(103) 

.944 

OEC 
Non OEC 

421(310)  
373(281) 

.631
132(208) 
176(226) 

.606 
80(108) 
93(93) 

.734 
33(51) 
56(102) 

.355 

Wasting syndrome 
Non wasting syndrome 

556(286) 
340(274) 

.046
117(203) 
184(226) 

.403 
57(88) 
77(101) 

.595 
41(75) 
53(101) 

.615 

Toxoplasmosis 
Non toxoplasmosis 

195(260) 
399(289) 

.344
525(255) 
129(185) 

.002 
12(8) 
76(99) 

.371 
41(45) 
50(98) 

.819 

 

4. DISCUSSION
In Indonesia, the level of HIV RNA is not required to be
obtained prior to ARV initiation due to the high cost of the
examination despite the importance of knowing HIV RNA
level to assess the level of HIV replication. If the level is
high, ARV initiation should be prompted as soon as possible.
The examination is recommended for suspected clinical and

immunological ARV failure cases.[3, 4] In this study, a very
high HIV RNA level was observed (mean 389,394 copies/ml)
in pre-ARV period, which means that the viral loads of these
patients were so high when starting the ARV regimen. This
is associated with the delay of HIV patients to seek medical
help to the healthcare facilities. In ARV failure, the mean
HIV RNA level was also high (163,705 copies/ml). This is
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very important for clinicians to determine their approach and
immediately change the regimen to second line ARV. In ARV
failures, the first failure that occurs was virological failure,
followed by immunologic failure and in some cases, clinical
failure. If HIV RNA is not examined while confirming ARV
failure, it is actually already late to determine to change ARV
because mutation of HIV virus already occurred prior to the
change.

Examination of CD4 count is recommended for all HIV cases
to acquire the immunological status of the patient and the ex-
amination is influencing the decision to initiate ARV. In 2010,
WHO recommended to start ARV therapy in all patients with
CD4 counts under 350 cells/mm3 without considering their
clinical stages.[5, 6] The recommendation was subsequently
adopted by the Indonesian Ministry of Health. In cases
suspected with therapy failure, CD4 count examination is
also important to confirm therapy failure and determine pa-
tients’ immunological status.[1] In this study, pre-ARV CD4
count was very low (mean 73 cells/mm3), meaning that when
ARV was initiated, the patients had a very poor immunolog-
ical status. This also related with the delay of people with
HIV/AIDS to seek medical treatment or the delay of HIV
diagnosis. These delays influenced the results of therapy
because in a patient with low CD4 count, several severe op-
portunistic infections may have occurred and thus result in
further delay of ARV initiation because the opportunistic
infection should be treated first.

In high HIV RNA level, a more severe immune deficiency
would occur. This is proven in this study, where there was a
significant inverse correlation (p-value = .016) between the
level of HIV RNA and CD4 count in pre-ARV subjects, it
means that the higher HIV RNA level, the lower the CD4
count would be. This inverse correlation was also found in
ARV failure group, although the correlation was not signifi-
cant. This could be explained because in subjects with ARV
failure who still receive ARV, suppression of HIV replication
persists although resistance has developed.

CD4 count roughly reflects the degree of immunological
competence of the individual, as manifested by the oppor-
tunistic infection occurring appropriate with the level of
CD4 count.[7–9] In this study, the mean CD4 count was
lower in subjects with opportunistic infections like TB, oral-

esophageal candidiasis, wasting syndrome and toxoplasmo-
sis. This result is in accordance with the association between
opportunistic infections and CD4 counts below 200 although
it is also significant in TB infection.

The level of HIV RNA is rarely directly associated with the
type of opportunistic infection.[10–14] In this study, there is a
significant correlation of HIV RNA level with wasting syn-
drome in pre-ARV subjects, where the level of HIV RNA
of subjects with wasting syndrome were significantly higher
than those without the condition. Meanwhile in ARV failure
group, subjects with toxoplasmosis had a significantly higher
HIV RNA level compared to those without this opportunistic
infection. The ARV failure group have low CD4 count after
ARV treatment, although still higher than pre-ARV group,
but interestingly they also have lower mean HIV RNA level.
Our result is similar to Prabhakar, 2011, where 13.59% of
their patients developed immulogical failure although those
patients had virological suppression. Our result supports
Prabhakar’s suggestion that detection of ARV failure only
based on immunological evaluation, without virological eval-
uation might lead to unnecessary switches to second line
therapy.[15]

In conclusion of this study were the level of HIV RNA in
HIV-infected patients with pre-ARV period and ARV failure
is considered high, mean HIV RNA level in pre-ARV HIV
subjects with wasting syndrome was significantly higher than
those without wasting syndrome, mean HIV RNA level in
ARV failure subjects with toxoplasmosis infection was sig-
nificantly higher than subjects without toxoplasmosis and
mean CD4 count in pre-ARV subjects with TB infection
was significantly lower than non-TB subjects. We suggest
that HIV RNA examination should be performed prior to
ARV initiation to find out the most appropriate time to start
the regimen and to monitor the results of therapy with ARV.
The limitations of this study was relatively small numbers of
patients analyzed.
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