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Abstract

Background/Objectives: Tenofovir disoproxil fumarate (TDF)-containing regimens remain
the cornerstone of first-line antiretroviral therapy (ART) in many low- and middle-income
countries. However, concerns regarding treatment failure and antiretroviral resistance high-
light the need to evaluate the effectiveness of treatments under routine clinical conditions.
This study evaluated the virologic outcomes of treatment-naïve individuals living with
HIV who received predominantly TDF-based first-line ART in Davao City, Philippines.
Methods: A retrospective observational study was conducted among treatment-naïve HIV
patients who initiated ART between 2016 and 2020. Demographic and clinical character-
istics, ART regimens, HIV surveillance stage classifications, and viral load results were
extracted from routinely collected medical records. Virologic suppression was defined as
an HIV RNA viral load of <1000 copies/mL and virologic failure as ≥1000 copies/mL.
The availability of viral load monitoring and the interval between ART initiation and the
latest viral load measurement were also evaluated. Results: A total of 494 treatment-
naïve patients with HIV were included. Most patients were male (97.8%) and received
TDF-containing regimens (99.0%), predominantly TDF + 3TC + EFV (95.1%). Viral load
results eligible for outcompe analysis were available for 174 (35.2%) patients. Among
these patients, 165 achieved virologic suppression, corresponding to a suppression rate of
94.8% (95% CI: 90.5–97.3), whereas virologic failure was observed in nine patients (5.2%;
95p% CI: 2.7–9.5). Viral load availability declined substantially among patients initiating
ART in recent years, reflecting shorter follow-up durations and fewer opportunities for
routine viral load monitoring. High levels of virologic suppression were observed across
the demographic and clinical subgroups. Conclusions: Predominantly TDF-based first-
line ART demonstrated high virologic effectiveness among treatment-naïve HIV patients
with evaluable viral load measurements, with nearly 95% of patients achieving virologic
suppression. However, incomplete viral load monitoring, particularly among patients
initiating ART in later years, limits the evaluation of treatment outcomes at the program
level. Strengthening routine viral load monitoring and long-term follow-up will improve
the future real-world evaluation of ART effectiveness.
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1. Introduction
The introduction of combination antiretroviral therapy (ART) has transformed HIV

infection from a fatal disease into a manageable, chronic condition. Sustained viral suppres-
sion achieved through effective ART not only improves individual clinical outcomes but
also reduces HIV transmission at the population level [1,2]. Consequently, achieving and
maintaining virologic suppression remains the primary goal of HIV treatment programs
worldwide [3].

Routine viral load monitoring plays a central role in evaluating ART effectiveness and
identifying treatment failures [4–6]. In routine clinical practice, persistent virologic sup-
pression is considered an important indicator of successful treatment outcomes, whereas a
detectable viral load may suggest suboptimal treatment response [7]. To support HIV treat-
ment and monitoring services, the Philippines has established a network of HIV treatment
hubs and primary HIV care facilities that provide antiretroviral therapy, laboratory moni-
toring, and comprehensive HIV care nationwide [8]. As one of the major urban centers in
southern Philippines, Davao City has established HIV treatment services and represents an
important setting for evaluating treatment outcomes among individuals receiving first-line
ART. These treatment programs largely follow national and international HIV treatment
recommendations, in which TDF-containing regimens remain the preferred first-line ther-
apy for treatment-naïve individuals [9,10]. In combination with lamivudine (3TC) and
either efavirenz (EFV) or dolutegravir (DTG), TDF-based regimens have demonstrated
high rates of virologic suppression and have been widely incorporated into national HIV
treatment guidelines, including those implemented in the Philippines [11–14].

Despite ongoing efforts by national and local governments to expand access to ART
through HIV treatment hubs and primary HIV care facilities, virologic failure remains an im-
portant challenge in HIV management. Failure to achieve or maintain virologic suppression
may compromise treatment effectiveness, necessitate regimen modification, and increase
the risk of antiretroviral resistance and continued HIV transmission [15]. In our previous
genomic analysis of HIV-1 sequences from the Philippines, we identified several clinically
relevant drug resistance mutations, including those associated with reduced susceptibility
to nucleoside reverse transcriptase inhibitors [16]. The presence of these mutations raises
concerns regarding the long-term effectiveness of TDF-containing first-line ART regimens
and highlights the importance of continued monitoring of treatment outcomes in routine
clinical practices. As TDF-containing regimens remain the cornerstone of first-line HIV
treatment in the Philippines, continued evaluation of virologic outcomes is essential for
monitoring their efficacy. However, published data describing virologic outcomes among
treatment-naïve individuals receiving first-line ART in the Philippines remain limited,
particularly at the local level. Additional evidence from local treatment settings is needed
to support the evaluation of treatment outcomes and inform HIV treatment programs.

To address this gap, the present study aimed to evaluate the virologic outcomes
among treatment-naïve HIV patients receiving ART in Davao City, Philippines, with a
particular focus on the effectiveness of predominantly TDF-containing first-line regimens.
Specifically, this study described the demographic and clinical characteristics of the cohort,
assessed the availability of viral load monitoring data, and determined the proportion
of patients who achieved virologic suppression after ART initiation. We hypothesized
that treatment-naïve HIV patients receiving predominantly TDF-containing first-line ART
would demonstrate a high proportion of virologic suppression under routine clinical care
in Davao City, Philippines.
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2. Materials and Methods
2.1. Study Design and Setting

A retrospective observational study was conducted among treatment-naïve HIV pa-
tients who initiated antiretroviral therapy (ART) between January 2016 and December 2020
at a Department of Health (DOH)-designated HIV treatment hub and an affiliated primary
healthcare facility in Davao City, Philippines. The participating facilities provided com-
prehensive HIV services, including diagnosis, treatment initiation, laboratory monitoring,
and long-term clinical follow-up. Data on patient demographics, clinical characteristics,
laboratory findings, and treatment regimens were obtained by reviewing routinely collected
medical records.

The primary outcome of the study was the proportion of patients who achieved
virologic suppression, defined according to the latest available HIV RNA viral load mea-
surements. Secondary outcomes included the availability of viral load monitoring, the
interval between ART initiation and the latest viral load measurement, and the distribution
of virologic outcomes according to demographic and clinical characteristics.

This study was reported in accordance with the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) Statement.

2.2. Participant Selection

Figure 1 presents the flow diagram of participant selection and analysis. All individu-
als aged ≥15 years who were diagnosed with HIV infection and ART-naïve at treatment
initiation between January 2016 and December 2020 were eligible for inclusion. To maximize
cohort representativeness and provide a comprehensive description of treatment outcomes
under routine clinical conditions, no exclusion criteria were applied at the cohort entry.

Figure 1. Flow diagram of participant selection and virologic outcomes among treatment-naïve
HIV patients.

A total of 494 treatment-naïve HIV patients met the eligibility criteria and were in-
cluded in the baseline cohort. For the evaluation of virologic outcomes, patients were
required to have the latest HIV RNA viral load measurement obtained at least six months af-
ter ART initiation, consistent with routine virologic monitoring recommendations. Among
the 494 patients, 174 had documented viral loads that met this criterion.
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2.3. Variables and Definitions

The demographic variables included age and sex of the patients. Age was categorized
as ≤25 and >25 years. The clinical variables included the baseline CD4 cell count and HIV
surveillance stage classification.

The CDC surveillance case definition for HIV infection was used to categorize the
disease stage according to the baseline CD4 cell count. Stage 1 was defined as a CD4
count ≥ 500 cells/mm3, stage 2 as 200–499 cells/mm3, and stage 3 as <200 cells/mm3.
Patients without available baseline CD4 count data were classified as having an unknown
HIV stage.

The treatment variables included the prescribed ART regimen, virologic outcome
status, availability of viral load monitoring, and follow-up duration. The ART regimens
were classified as TDF-containing or non-TDF-containing. Virologic suppression was
defined as the latest HIV RNA viral load < 1000 copies/mL, whereas virologic failure was
defined as the latest HIV RNA viral load ≥ 1000 copies/mL, consistent with the World
Health Organization recommendations and Philippine National HIV Program guidelines.
Viral load monitoring was defined as the presence of at least one evaluable viral load
measurement recorded in the medical record. Follow-up duration was defined as the
interval between ART initiation and the date of the latest available viral load measurement
and was expressed in months.

2.4. Data Sources and Measurements

Data were retrospectively extracted from paper-based and electronic medical records
maintained by participating treatment facilities. The collected information included demo-
graphic characteristics, baseline clinical data, ART regimen information, CD4 cell counts,
and viral load results.

Baseline CD4 cell counts were obtained from records generated as part of routine
HIV care and used to determine the surveillance stage classifications. Viral load data
were obtained from laboratory reports in the patients’ records. The most recent viral load
result was used for outcome assessment. All data were collected using a standardized data
extraction form. To ensure confidentiality, all personal identifiers were removed prior to
the analysis, and unique study codes were assigned to each participant.

2.5. Bias

Several measures were implemented to minimize the potential sources of bias. Selec-
tion bias was reduced by including all eligible treatment-naïve HIV patients who initiated
ART during the study period. Information bias was minimized through standardized data
extraction procedures and cross-verification of information from multiple clinical sources,
whenever available.

As this study relied on routinely collected clinical data, missing information was
anticipated. Missing values were retained and reported rather than being excluded when-
ever possible. Patients without baseline CD4 cell count data were classified as having
an unknown HIV stage. For virologic outcome analyses, only patients with available
viral load measurements obtained at least six months after ART initiation were included
because outcome classification was not possible in the absence of viral load testing. The
potential influence of incomplete viral load monitoring, missing clinical information, and
differences in follow-up duration on treatment effectiveness estimates were considered
when interpreting the study findings.
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2.6. Statistical Analysis

Descriptive statistics were used to summarize demographic and clinical characteris-
tics, ART regimens, viral load monitoring availability, follow-up duration, and virologic
outcomes. Categorical variables are presented as frequencies and percentages. Continuous
variables are summarized using median and interquartile range (IQR).

The primary outcome was the proportion of patients who achieved virologic sup-
pression (<1000 copies/mL), along with its corresponding 95% confidence interval (CI).
Secondary outcomes included the availability of viral load monitoring according to the
year of ART initiation, the interval between ART initiation and the latest viral load mea-
surement, and the distribution of the virologic outcomes according to the demographic and
clinical characteristics.

Baseline demographic and clinical characteristics were compared between patients
with and without available viral load results using Pearson’s chi-square test or Fisher’s
exact test, as appropriate. Among patients with available viral load measurements, the
follow-up duration was summarized overall and according to the year of ART initiation
using the median and interquartile range (IQR). Analyses were performed using a complete-
case approach; patients with missing data for a given variable were excluded from the
corresponding analysis, and no imputation of the missing values was performed. All
statistical analyses were performed using Stata version 14 (StataCorp LLC, College Station,
TX, USA).

3. Results
3.1. Demographic and Clinical Characteristics of the Study Population

A total of 494 treatment-naïve HIV patients receiving antiretroviral therapy (ART)
were included in this study (Table 1). Among the 493 patients with available sex data, the
majority were male (97.8%; n = 482), whereas females accounted for only 2.2% (n = 11).
More than half of the patients were older than 25 years (53.0%; n = 262), whereas 47.0%
(n = 232) were aged ≤25 years.

Most patients received TDF-containing regimens (487/492, 99.0%), predominantly
TDF + 3TC + EFV (95.3%, n = 469). Other TDF-based regimens included TDF + 3TC + DTG
(3.7%; n = 18) and TDF + 3TC + LPV/ritonavir (0.4%; n = 2). Non-TDF-containing regimens
were uncommon, accounting for only five patients in this cohort.

Based on baseline CD4 cell counts, 150 patients (30.4%) were classified as having stage
2 HIV infection (CD4 200–499 cells/mm3), while 143 (28.9%) were classified as having
stage 3 (CD4 < 200 cells/mm3). Stage 1 disease (CD4 ≥ 500 cells/mm3) was observed in
41 patients (8.3%). Baseline CD4 count data were unavailable for 160 patients (32.4%), who
were consequently classified as having an unknown HIV stage.

To assess the representativeness of the cohort included in the virologic outcome
analysis, baseline demographic and clinical characteristics were compared between patients
with available viral load results (n = 174) and those without available viral load results
(n = 320). No significant differences were observed with respect to sex (p = 0.754), age
group (p = 0.430), or ART regimen (p = 0.749). However, significant differences were
observed for HIV stage (p < 0.001) and year of ART initiation (p < 0.001), with patients
with available viral load results more likely to have documented baseline HIV stage and to
have initiated ART during the earlier years of the study period. These findings suggest that
patients with available viral load results were similar to those without viral load results
with respect to demographic characteristics and ART regimen but differed in baseline HIV
stage documentation and the year of ART initiation.
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Table 1. Baseline demographic and clinical characteristics of treatment-naïve HIV patients according
to viral load availability (n = 494).

Characteristic Overall (n = 494) VL Available (n = 174) VL Unavailable (n = 320) p-Value

Sex
Male 483 (97.8) 171 (98.3) 312 (97.5) 0.755 a

Female 11 (2.2) 3 (1.7) 8 (2.5)
Age group
≤25 years 232 (47.0) 77 (44.3) 155 (48.4) 0.430 b

>25 years 262 (53.0) 97 (55.7) 165 (51.6)
ART regimen

TDF + 3TC + EFV 470 (95.1) 164 (94.3) 306 (95.6) 0.749 c

TDF + 3TC + DTG 18 (3.6) 6 (3.4) 12 (3.8)
TDF + 3TC + LPV/r 2 (0.4) 1 (0.6) 1 (0.3)
AZT + 3TC + EFV 2 (0.4) 1 (0.6) 1 (0.3)
AZT + 3TC + LPV/r 3 (0.6) 2 (1.1) 1 (0.3)

HIV stage
Stage 1 41 (8.3) 25 (14.4) 16 (5.0) <0.001 b

Stage 2 150 (30.4) 55 (31.6) 95 (29.7)
Stage 3 143 (28.9) 57 (32.8) 86 (26.9)
Stage unknown 160 (32.4) 37 (21.3) 123 (38.4)

Year of ART initiation
2016 57 (11.5) 28 (16.1) 29 (9.1) <0.001 b

2017 71 (14.4) 40 (23.0) 31 (9.7)
2018 84 (17.0) 48 (27.6) 36 (11.3)
2019 128 (25.9) 42 (24.1) 86 (26.9)
2020 154 (31.2) 16 (9.2) 138 (43.1)

Note. Values are presented as n (%). Percentages are based on non-missing observations for each
variable. Viral load (VL) availability was defined as the presence of the latest recorded viral load
result. HIV stage was classified according to the baseline CD4 cell count; patients without baseline
CD4 data were classified as stage unknown. Missing data were present for sex (n = 1) and ART
regimens (n = 2). p-values were calculated using Fisher’s exact test a, Pearson’s chi-square test b, or
Fisher’s exact test (Monte Carlo simulation) c as appropriate.

3.2. Availability of Viral Load Results

Among the 494 treatment-naïve HIV patients included in the study, 174 (35.2%) had
available latest viral load results and were included in the virologic outcome analysis,
whereas 320 (64.8%) had no documented viral load results during the study period. As
shown in Table 1, the viral load availability was higher among patients who initiated ART
during the earlier years of the study period and declined among those who initiated ART
in more recent years. Specifically, viral load results were available for 48.3% of patients
initiating ART in 2016, 57.1% in both 2017 and 2018, 32.8% in 2019, and only 10.4% in 2020
(Figure 2).

Among the 174 patients with available viral load results, the follow-up duration
varied according to the year of ART initiation (Figure 3). The median interval between ART
initiation and the latest viral load measurement was 50.8 months (IQR, 42.1–53.0 months)
for patients who initiated ART in 2016, 37.5 months (IQR, 31.1–45.0 months) in 2017,
18.3 months (IQR, 15.3–30.6 months) in 2018, 16.6 months (IQR, 12.0–20.2 months) in 2019,
and 8.3 months (IQR, 7.8–8.7 months) in 2020. These findings demonstrate progressively
shorter follow-up periods among patients initiating ART in later years, resulting in fewer
opportunities for routine viral load monitoring before the end of the study period. This
pattern likely contributed to the lower availability of viral load results among patients who
initiated ART in the later years of the study period.
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Figure 2. Availability of latest viral load results among treatment-naïve HIV patients according to
year of ART initiation.

Figure 3. Follow-up Duration According to ART Initiation Year Among Patients with Available Viral
Load Results. The vertical dashed line indicates the minimum follow-up duration of six months
required for inclusion in the virologic outcome analysis.

3.3. Virologic Outcomes Among Patients with Available Viral Load Data

Among the 174 patients with available viral load results, 165 achieved virologic
suppression, corresponding to a suppression rate of 94.8% (95% CI: 90.5–97.3), whereas
virologic failure was observed in nine patients (5.2%; 95% CI: 2.7–9.5) (Table 2).

https://doi.org/10.3390/pharma5030029
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Table 2. Virologic Outcomes According to Patient Characteristics Among Patients with Available
Viral Load Data.

Characteristic Suppressed n (%) Failed n (%)

Overall virologic outcome (n = 174)
Virologic suppression (<1000 copies/mL) 165 (94.8; 95% CI: 90.5–97.3)
Virologic failure (≥1000 copies/mL) 9 (5.2; 95% CI: 2.7–9.5)
Sex
Male 162 (94.7) 9 (5.3)
Female 3 (100.0) 0 (0.0)
Age
≤25 years 71 (92.2) 6 (7.8)
>25 years 94 (96.9) 3 (3.1)
Surveillance case definition for HIV infection
Stage 1 25 (100.0) 0 (0.0)
Stage 2 53 (96.4) 2 (3.6)
Stage 3 53 (93.0) 4 (7.0)
Stage unknown 34 (91.9) 3 (8.1)

3.4. Virologic Outcomes According to Patient Characteristics

High levels of virologic suppression were observed across all demographic and clin-
ical subgroups (Table 2). Among male patients, 94.7% achieved virologic suppression,
whereas all three female patients were virologically suppressed. Patients older than
25 years demonstrated a slightly higher suppression rate (96.9%) than those aged 25 years
or younger (92.2%).

When stratified according to the HIV surveillance case definition, virologic suppres-
sion was observed in all patients classified as having stage 1 disease (100.0%). Suppression
rates remained high among patients with stage 2 (96.4%) and stage 3 (93.0%) disease, as well
as among those with unknown stage (91.9%). Correspondingly, virologic failure was most
frequently observed among patients with stage 3 disease (7.0%) and those with unknown
stage (8.1%), although the absolute number of failures was small (Table 2).

4. Discussion
TDF-containing regimens have remained the cornerstone of first-line ART in many

low- and middle-income countries for over a decade. However, reports of virologic failure
and antiretroviral resistance have raised concerns regarding their long-term effectiveness
in routine clinical practice. In the present study, predominantly TDF-based first-line ART
achieved a virologic suppression rate of 94.8% among patients with available viral load
results, indicating favorable treatment outcomes in this cohort.

The observed suppression rate is consistent with previous studies reporting high
levels of virologic suppression among patients receiving TDF-based first-line ART [17,18].
Although treatment outcomes may vary across settings, suppression rates exceeding 90%
have been reported in programs that implement routine viral load monitoring [19,20].
Recent real-world evidence continues to support the effectiveness of first-line ART across
Southeast Asia and other low- and middle-income countries. A nationwide cohort study
from Thailand demonstrated excellent virologic outcomes following the implementation of
DTG-based first-line ART under the national treatment program, while a recent real-world
cohort study from Indonesia similarly reported favorable clinical and virologic outcomes
among patients receiving TDF/3TC/DTG in routine clinical practice [21]. These contem-
porary findings complement current treatment recommendations favoring DTG-based
regimens because of their higher genetic barrier to resistance and improved tolerability,
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while reinforcing that the TDF backbone remains an important component of contemporary
first-line ART [22]. Although our cohort predominantly received TDF + 3TC + EFV during
the 2016–2020 study period, our findings provide important real-world evidence regarding
the effectiveness of this historical first-line regimen and serve as a valuable benchmark for
evaluating the ongoing transition to DTG-based first-line therapy.

Our previous genomic surveillance study of HIV-1 in the Philippines identified several
clinically relevant drug resistance mutations, including those associated with reduced
susceptibility to nucleoside reverse transcriptase inhibitors and non-nucleoside reverse
transcriptase inhibitors [16]. Given the potential impact of mutations such as K65R and
M184V on treatment outcomes [23], continued surveillance of HIV drug resistance is im-
portant. However, because resistance testing was not available in the present cohort, we
could not determine whether resistance-associated mutations were present among patients
with virologic failure or evaluate their contribution to the observed treatment outcomes.
Nevertheless, the high virologic suppression rate observed in this cohort suggests that pre-
dominantly TDF-containing first-line ART regimens achieved favorable virologic outcomes
in routine clinical practice during the study period.

In addition to resistance, treatment adherence is a major determinant of virologic
suppression. Although adherence was not assessed in the present study, we previously
evaluated adherence and its association with treatment outcomes in the same HIV treat-
ment population, reporting that 73.8% of treatment-naïve patients demonstrated good
adherence to ART [24]. However, the present study specifically focused on the virologic
outcomes of predominantly TDF-containing first-line ART regimens rather than adher-
ence. Consequently, while the previous findings provide context for interpreting the high
virologic suppression observed in this cohort, the absence of individual-level adherence
data precluded a direct assessment of the relationship between adherence and virologic
outcomes in the current analysis.

Because most patients received TDF + 3TC + EFV as their first-line ART regimen,
the observed suppression rate largely reflects the virologic outcomes associated with this
regimen in routine clinical practice during the study period. Although the World Health
Organization currently recommends DTG-based regimens as the preferred first-line therapy
because of their higher genetic barrier to resistance, improved tolerability, and favorable
virologic outcomes [25], TDF remains an important component of contemporary first-
line ART in the Philippines. During the 2016–2020 study period, TDF + 3TC + EFV was
the standard first-line regimen in the Philippines, making the evaluation of its virologic
outcomes clinically relevant for understanding the performance of this regimen in routine
clinical practice. The transition from EFV- to DTG-based regimens has been driven in
part by the well-recognized neuropsychiatric adverse effects associated with efavirenz,
including dizziness, insomnia, and mood disturbances [26,27]. On the other hand, long-
term use of TDF has been associated with renal dysfunction and reduced bone mineral
density in susceptible individuals [28], highlighting the importance of continuous safety
monitoring. Therefore, the present findings provide valuable real-world evidence on the
virologic outcomes of TDF + 3TC + EFV and may serve as a useful benchmark for evaluating
the ongoing transition to DTG-based first-line therapy.

An important finding of this study was the limited availability of viral load results.
Only 174 of 494 patients had documented viral load results available for evaluation, and
the availability of viral load data declined substantially among patients who initiated ART
in later years. The lower availability observed among more recently enrolled patients
likely reflects shorter follow-up durations, resulting in fewer opportunities for routine viral
load monitoring before data extraction. This pattern illustrates an inherent challenge in
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retrospective cohort studies, where the completeness of outcome data may vary according
to the duration of follow-up.

A more pronounced decline in viral load availability was observed among patients
who initiated ART in 2019 and 2020, particularly in 2020, when only a small proportion
had documented viral load results. This pattern likely coincided with disruptions in
routine healthcare services during the COVID-19 pandemic [29]. Similar challenges in HIV
care delivery, laboratory monitoring, and patient follow-up have been reported in several
settings. These findings highlight a common challenge in pharmacoepidemiological studies
utilizing routinely collected clinical data, where estimates of treatment effectiveness depend
on the completeness of outcome assessment. Consequently, the observed suppression rate
should be interpreted in the context of the available monitoring data.

Several limitations should be considered. First, the retrospective study design re-
stricted the analyses to information available in medical records. Viral load results were
unavailable for a substantial proportion of patients, and therefore virologic outcomes could
only be evaluated among patients with available viral load measurements. Consequently,
selection bias cannot be excluded, as patients with available viral load results may have
differed from those without viral load monitoring in ways not captured by the available
clinical variables, such as adherence or retention in care. Furthermore, patients who initi-
ated ART during the later years of the study period had shorter follow-up before study
completion, resulting in fewer opportunities for routine viral load monitoring. Therefore,
differences in follow-up duration may have contributed to the availability of viral load
measurements and may have represented a potential source of selection bias. Virologic
outcomes were based on the latest available viral load measurements; therefore, transient
low-level viremia, virologic rebound, or sustained virologic suppression over time could
not be distinguished. The small number of virologic failure events also precluded mul-
tivariable analyses of factors associated with treatment failure. In addition, adherence
measures, treatment interruptions, resistance testing, and other important clinical variables
were unavailable, limiting further evaluation of the underlying causes of virologic failure.
Accordingly, the reported virologic suppression rate reflects outcomes among patients with
evaluable viral load data and should not be interpreted as the overall programmatic viral
suppression rate of the treatment population.

5. Conclusions
Predominantly TDF-containing first-line ART regimens were associated with favorable

virologic outcomes among treatment-naïve people living with HIV who had evaluable viral
load measurements during routine clinical care. Although concerns regarding treatment
failure and antiretroviral resistance warrant continued surveillance, these findings provide
real-world evidence supporting the virologic performance of historical TDF-based first-line
ART regimens in the Philippines. However, because virologic outcomes could only be
assessed among patients with available viral load measurements, the observed suppression
rate should not be interpreted as the overall programmatic effectiveness of HIV treatment
in this study. Strengthening viral load monitoring and improving retention in care will
enhance treatment program evaluation, facilitate the timely identification of treatment
failure, and support progress toward achieving UNAIDS 95-95-95 targets.
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