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The increased effectiveness of antiretroviral therapy (ART) in the last 30 years is a scientific landmark, and viral suppression is directly associated with treatment adherence. The aim of this study was to compare the results of ART adherence and viral load suppression with the evolution of the protocols and other associated factors, in people living with HIV. A panel analysis of three descriptive longitudinal studies investigating ART adherence and viral load suppression was conducted in people with HIV treated at a drug dispensing unit in the Federal District. The studies were carried out during periods of 2011, 2013, and 2017, coinciding with the three different recommended treatment schemes for the country. Adherence was assessed using drug dispensing records. Viral load data were obtained from the Ministry of Healthʼs Laboratory Examination Information System. Analysis of the data of 522 individuals in the three periods showed sociodemographic differences such as a decline in the percentage of women (from 33% in period 1 to 4% in period 3) and an increase in the percentage of young people. ART adherence was higher in period 2 (tenofovir/lamivudine/efavirenz scheme). Viral load suppression was greater in period 3 (tenofovir/lamivudine/dolutegravir scheme). The relative detectable viral load risk was nearly two-fold higher (RR 1.83) in people living with HIV with less than 80% adherence when compared to those above 80%. With respect to the different schemes recommended in Brazil during the periods studied, ART containing dolutegravir was the most effective in achieving viral load suppression. By contrast, there was better ART adherence in the daily combined fixed dose consisting of tenofovir/lamivudine/efavirenz in tablet form. Adherence to ART above 80% seemed to be enough to promote an effective treatment in therapeutic schemes including efavirenz or dolutegravir.
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INTRODUCTION
Since 1996, Brazilian Ministry of Health Law 9.313/96 (Brasil, 1996) has guaranteed free access to ART to treat HIV/AIDS, thereby lowering mortality and morbidity and contributing to improving the quality of life of people living with HIV (PLHIV) (Lima et al., 2012).
On average, 40,000 new HIV/AIDS cases have been recorded every year since 2011. In the Federal District (DF), 10,735 cases (7,903 men and 2,832 women) were reported between the first notification of the disease in 1985 and December 2017. In 2017 alone 645 new cases were recorded, a significant increase compared to previous years (SES-DF, 2018; MS, 2021).
The increase in ART effectiveness against HIV infection in the last 30 years is a landmark for global science, transforming a highly lethal acute disease into a chronic condition, with a reduction in viral transmission both congenitally and through sexual contact, over a short time period. The success of ART in suppressing viral replication, however, is directly associated with patient adherence to treatment (Trickey et al., 2017; Melo et al., 2018).
Treatment adherence is a dynamic multifactorial process involving the behavior of PLHIV, according to the treatment indicated by the health professional, using the drugs at specified doses and times, undergoing laboratory tests and periodically accessing specialized health services (da Silva et al., 2022). The extrinsic and intrinsic factors of adherence are adverse drug reactions, professional attention in guiding the therapeutic plan, access to drug dispensing units (DDU) (extrinsic) and socioeconomic conditions, psychological status, physical or cognitive limitations (intrinsic) (da Silva et al., 2022).
Studies demonstrate that there is no statistically significant difference in the likelihood of virological failure between PLHIV who achieve 95%–100% adherence and those with 80%–95%, suggesting that even the latter can suppress viral replication and not develop ART resistance (Bezabhe et al., 2016; Miyada et al., 2017).
The aim of the present study was to compare treatment adherence and viral load (VL) suppression with the evolution of the protocols and other associated factors in PLHIV who received ART at a DDU in the DF and participated in longitudinal studies conducted in three different guideline periods for the care of adults infected by HIV.
MATERIALS AND METHODS
Study design, location and population
This is a panel analysis of three descriptive longitudinal studies carried out at different times at the Teaching Pharmacy of the Hospital Universitário de Brasilia (TP-HUB), a DDU specialized in treating PLHIV in the DF (Cunha, 2014; Fagundes, 2017; Batista, 2018).
The three databases used in the study sample were classified according to the recommendation or protocol in effect at the time of the research (Table 1).
TABLE 1 | Database characteristics in each study period. Hospital Universitário de Brasilia, Brasilia, Brazil, 2019.
[image: Table 1]It is important to describe the characteristics of each treatment for adults with HIV/AIDS at the different times in Brazil:
Period 1: August 2008 to September 2013, the Recommendations for Antiretroviral Therapy in Adults Infected with HIV stipulated that to initiate treatment, individuals had to exhibit symptoms of at least one of the diseases that characterize AIDS and/or have a CD4+ count < 200 cel/mm³, but treatment for asymptomatic cases and CD4+ between 350 and 200 cel/mm³ could also be considered. The first-line drugs were zidovudine, lamivudine and efavirenz (AZT/3TC + EFZ), dispensed in separate “2 in 1” + 1 tablets (MS, 2008).
Period 2: October 2013 to March 2017, the Clinical Protocol and Therapeutic Guidelines (PCDT) for Managing HIV Infection in Adults of 2013 established ART for people with CD4+ less than or equal to 500 cel/mm³ and in cases of coinfection with hepatitis B (HBV), the presence of neoplasia or high-risk cardiovascular diseases, but already recommended the early application of ART (MS, 2013). First-line drugs were TDF/3TC/EFZ administered in a fixed dose combined in a single tablet.
Period 3: finally, from April 2017 to the present PCDT-2017 established ART for PLHIV after diagnosis, irrespective of VL and CD4+ levels or other clinical conditions based on evidence of treatment as prevention (TasP) (MS, 2017).
The common inclusion criteria in the three studies were PLHIV aged 18 years or older, treated at the HUB outpatient clinic and who underwent ART at TP-HUB. The exclusion criteria in the periods studied were pregnant women, <18 years old, people who used ART as prophylaxis, PLHIV who died before 60 days of treatment, stopped taking medication before 60 days of treatment, had initiated treatment less than 60 days before, whose medical records were not found and duplicate records. In the period 2 and 3 studies, patients at the onset of treatment were selected. Period 1 included PLHIV undergoing treatment initiated at any time. Participants are exclusive to each study and do not take part in the others.
Information sources and data analysis
In order to measure adherence, all the studies used drug dispensing records obtained from the Logistics Drug Control System (SICLOM) in the operational mode. This information system is part of the Ministry of Health’s strategies for managing HIV/AIDS in the country, in conjunction with the Laboratory Examination Control System (SISCEL), where viral load (VL) data were obtained.
The calculation and classification of the dependent variable ART adherence, for periods 1, 2, and 3, were redone for standardization purposes. Adherence was calculated using the pharmacy dispensing records, which have been used by several authors to assess adherence over 12 months or 12 dispensations (da Costa Lima-Dellamora et al., 2017; Yager et al., 2017).
Based on these data, adherence was classified, according to the literature, as optimal (dispensation record greater than or equal to 95% of the period analyzed), good (between 80 and less than 95%) and low (less than 80%) (Castillo-Mancilla and Haberer, 2018; Dunn et al., 2018). For purposes of the statistical analysis of relative risk, adherence was classified as optimal/good (dispensation record greater than or equal to 80% of the period analyzed) and low (less than 80%).
The dependent variable final VL was extracted from the SISCEL after 6 months (± 30 days) of treatment and stratified as not detectable (ND) for those with fewer than 50; 50 to 1,000; 1,000 to 100,000; and >100,000 copies/mL. For purposes of the statistical analysis of relative risk, the final VL was dichotomized and categorized as ND (<50 copies/mL) or detectable (≥ 50 copies/mL).
The common independent variables in the three periods were sex, age (in years during each period), initial ART therapeutic scheme, treatment time (days), and number of treatment changes (zero, once, twice or more). Initially, all the database variables were analyzed by descriptive statistics (mean and standard deviation; relative and absolute frequency). The continuous variables were subsequently categorized into ranges and categorical variables described as frequencies and percentages.
For the continuous independent variable initial VL, the same stratification as final VL was used. There were no diagnostic data records for 28% of PLHIV, on either medical charts or the SISCEL database.
After normal distribution asymmetry and homogeneity in only two variables (age and final VL) was determined in each database (Shapiro-Wilk and Levene tests, respectively), Pearson’s chi-squared and Fisher’s Exact tests were conducted to analyze factors associated with the variables of interest. Analyses included relative risk and its respective confidence intervals (95% CI). The Mann-Whitney test was applied to identify the correlated variables. p-values less than 5% (p < 0.05) were considered significant. The databases were structured in the Microsoft Excel® program. Statistical analyses were carried out using the SPSS® program (Statistical Package for the Social Sciences), IBM, version 20.0.
RESULTS
The composition of the three databases used in the study is presented in Figure 1. The databases contained 790 PLHIV. The inclusion and exclusion criteria resulted in 268 people being excluded for the different reasons described. The final sample size was 522 PLHIV.
[image: Figure 1]FIGURE 1 | Flowchart with the composition of the sample in each study period. Hospital Universitário de Brasilia, Brasilia, Brazil, 2019.
The 522 PLHIV included a majority (75.1%) of men, with an average age of 40.6 years (standard deviation of 10.8 years), as shown in Table 2. In period 1, only 129 individuals (37.8%) had preferential initial ART (AZT+3TC + EFZ), according to the recommendation used at the time (2008), while for periods 2 and 3, it was an inclusion criterion, that is, 100% of patients underwent preferential initial ART according to the respective protocol. ART was modified in 102 PLHIV during the three periods, with a total of 126 alterations (Table 2). The average percentage of ART adherence across all three periods was 90.7%, with PLHIV in period 2 exhibiting the best adherence (92.4%) (Table 2).
TABLE 2 | Sociodemographic and therapeutic characteristics of people living with HIV/AIDS in the study periods (n = 522), Hospital Universitário de Brasilia, Brasilia, Brazil, 2019.
[image: Table 2]The highest percentage of VL suppression (88.9%) occurred in period 3 (Table 3). This variables had an important missing data, with participants with no viral load examination records in the system. There were 28% of subjects without information for initial VL and 33.5% for final VL.
TABLE 3 | Initial and final viral load range of people living with HIV included in the study for the periods assessed, Hospital Universitário de Brasilia, Brasilia, Brazil, 2019.
[image: Table 3]Analysis of adherence in relation to the independent variables showed a significant difference when changes in antiretroviral therapy occurred (p = 0.031). There was greater adherence in women, but lower for those aged between 18 and 29 and 40–49 years (Table 4).
TABLE 4 | Antiretroviral therapy adherence in people living with HIV/AIDS, according to demographic, therapeutic and clinical characteristics, Hospital Universitário de Brasilia, Brasilia, Brazil, 2019.
[image: Table 4]In relation to final VL (Table 5), the lower VL suppression was significant in patients who changed their ART (p= <0.001| RR 1.32; 95%CI 1.07–1.63) and higher in those with initial VR values less than 100,000 copies/mL (p = 0.01) and individuals with optimal (>95%) and good (80%–95%) treatment adherence (p= <0.001). It is important to note that PLHIV with low adherence (<80%) exhibited a nearly two-fold higher risk of not suppressing VL (RR 1.83; 95% CI 1.37–2.34) compared to those with optimal and good adherence (above 80%). The 18-29-year age group exhibited a higher percentage of detectable final VL (Table 5) than that of the other age groups, albeit not statistically significant.
TABLE 5 | Viral load in people living with HIV/AIDS, according to demographic, therapeutic, initial viral load and adherence, Hospital Universitário de Brasilia, Brasilia, Brazil, 2019.
[image: Table 5]DISCUSSION
This study analyzed the treatment adherence and VL suppression of PLHIV using ART treatment at a DDU, based on the data from three studies that occurred at the same service but at different times, describing the evolution of guidelines for the care of adults with HIV in Brazil (Cunha, 2014; Fagundes, 2017; Batista, 2018). No other literature studies were found that compared and analyzed ART adherence and viral suppression at three different periods, when recommendations or clinical protocols for HIV/AIDS were implemented in the country.
The study showed that PLHIV with low adherence exhibited a two-fold higher risk of not suppressing VL with the use of ART than those with optimal or good adherence. In our findings, adherence above 80% achieved viral suppression in around 90% of the population, results compatible with a previous meta-analysis (Pacheco et al., 2019). The goal proposed by UNAIDS, denominated 90–90–90 (90% of infected people should be diagnosed, 90% should be in treatment and 90% should reach viral suppression), is feasible if countries achieve good adherence rates (Nachega et al., 2016).
A predominance of men was found in the PLHIV studies, in all the periods, with a marked decline in women in periods 2 and 3. The decrease in new cases among women has been reported in national epidemiological data, with an increase in the men: women ratio to 2.3 in 2018 (MS, 2021), and also described in the international literature (WHO, 2019).
With respect to age group, there was a change in HIV incidence in younger people. In period 1, around 40% of PLHIV were aged between 18 and 39 years, while in periods 2 and 3 the percentage doubled (around 75% and 80%, respectively). This change in the profile of new PLHIV is attracting attention in HIV/AIDS treatment adherence studies, especially in adolescents and young people in peripheral areas, due to the risks that these age groups are exposed to, such as social vulnerability, injectable drug sharing, and unprotected sex, among others (Dunn et al., 2018; Taquette and Rodrigues, 2019). In addition, this population exhibited a concerning higher viral load at the end of the study period. Specific care strategies are needed for this population in order to reduce the impact of HIV/AIDS in the coming decades (MS, 2019; WHO, 2019).
Over time, there has been a change in the clinical profile of PLHIV who use ART in Brazil, according to each new guideline adopted by the Ministry of Health. In terms of therapeutic schemes, in periods 2 and 3, the preferential scheme was the inclusion criteria, as determined by PCDT-2013 and its update in 2017. In period 1, in addition to PLHIV in previous treatment, the 2008 recommendation did not mandate ART as the recommended scheme or justify ART changes on the Drug Request Form, as occurred after PCDT-2013, which explains the low percentage of the preferential scheme during this period (Pavlos and Phillips, 2011).
There was better ART adherence in period 2 (92.4%) than in the other periods. Our results demonstrated that introducing a combined fixed dose, such as tenofovir, lamivudine and efavirenz (TDF/3TC/EFZ), administered once a day, improved adherence. As reported in the literature, simpler dosing schemes, with fewer administrations and unique dosage forms favor adherence (Bisson et al., 2008; Cotte et al., 2017; Costa et al., 2018; Altice et al., 2019). Furthermore, intrinsic and extrinsic factors may affect treatment adherence (Toledo et al., 2019).
Viral load suppression was higher in period 3 (88.9%), despite its lower adherence rate in relation to the other periods. One of the main changes in PCDT-2017 was replacing EFZ with dolutegravir (DTG) in the preferential scheme for initial treatment of PLHIV or in cases of people with EFZ-related adverse reactions (MS, 2018; Benzaken et al., 2019; MS, 2021). The results suggest that the scheme containing DTG is more effective than the earlier first-line schemes (Batista et al., 2019). International studies and guidelines suggest that the use of DTG in ART achieved good viral load suppression in six months, with a low percentage of adverse reactions and scheme changes (Corado et al., 2018). However, other studies have shown an increasing number of adverse events attributed to DTG (neuropsychiatric symptoms, weight gain and systemic hypersensitivity reactions) (Scévola et al., 2020).
Also significant was the relation between viral suppression for PLHIV and initial VL up to 100,000 copies and treatment adherence. PCDT-2017 recommended that ART be prescribed as soon as HIV is diagnosed. This recommendation was based on evidence that viral suppression is faster with early treatment (Bigna et al., 2016). The “non-transmissible” concept proposed by the Ministry of Health (MS, 2019), can be used for PLHIV in treatment exhibiting undetectable VL examinations for more than six months, according to the literature, used as the basis for this new concept (Rodger et al., 2019). This information reinforces the importance of ART adherence as a means of preventing HIV, thereby avoiding transmission of the virus and gradually reducing the budgetary impact on the health system (Pacheco et al., 2019).
Study limitations include the fact that around 30% of participating PLHIV had no VL registered in SISCEL, after the onset of ART, which may have produced biased results. Some of the individuals may have undergone examinations in private laboratories and these data were not included in SISCEL, which may compromise future research on strategic public health measures for PLHIV (Benzaken et al., 2019; Focaccia et al., 2019; Meireles et al., 2019). Adherence was measured using the pharmacy dispensing register, which, despite being used in other Brazilian studies, exhibits limitations (Gachara et al., 2017). Moreover, the Medical records contain incomplete sociodemographic and clinical information, even for the most recent period, thereby hindering analyses of other independent variables.
FINAL CONSIDERATIONS
Adherence is an important factor in achieving effective treatment for chronic conditions, such as HIV/AIDS. Simplified therapeutic schemes consisting of a combined fixed single tablet dose, such as in the TDF/3TC/EFZ scheme used in the second period of the study, favor treatment adherence. However, despite the lower adherence (>80%), treatments containing dolutegravir seem to promote and maintain viral suppression in around 90% of PLHIV. Based on these results, adherence above 80% achieves effective viral suppression in therapeutic schemes involving efavirenz and dolutegravir.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusion of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving human participants were reviewed and approved by Research Ethics Committee of the University of Brasilia (UnB) School of Health Sciences under CAAE register no. 85133418.0.0000.0030 and protocol no. 3.133.545, from 6 February 2019. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS
MT revised the study design. MM and IA planned and executed the different stages of the study. MM, IA, and MT wrote the manuscript. MM revised the manuscript. All the authors approved the manuscript for publication and agreed to assume responsibility for all aspects of the work.
FUNDING
IA received funding from the Social Demand Grant provided by the Coordination for the Improvement of Higher Education Personnel/National Council for Scientific and Technological Development (CAPES/CNPq).
ACKNOWLEDGMENTS
We thank the authors of the studies included in this analysis, Thaís Messias Pereira da Cunha, Karolina Hamú Fagundes and Gabriela Freitas Siqueira Batista, for making their databases available, the multiprofessional team at the infectious parasitic disease outpatient facility and the Teaching Pharmacy of the Hospital Universitário de Brasilia for facilitating access to SICLOM and SISCEL to complement the information needed to conduct this study.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Altice, F., Evuarherhe, O., Shina, S., Carter, G., and Beaubrun, A. C. (2019). Adherence to HIV treatment regimens: Systematic literature review and meta-analysis. Patient Prefer Adherence 13, 475–490. doi:10.2147/PPA.S192735
 Batista, C. J. B., Correa, R. G., Evangelista, L. R., Fleck, K., Silva, L., Renaud, F., et al. (2019). The Brazilian experience of implementing the active pharmacovigilance of dolutegravir. Med. Baltim. 98 (10), e14828. doi:10.1097/MD.0000000000014828
 Batista, G. F. S. (2018). “Análise da adesão à Terapia Antirretroviral de Pessoas que Vivem com HIV/aids atendidas em uma unidade de dispensação do Distrito Federal,” in Trabalho de conclusão de curso em Farmácia. Faculdade de Ciências da Saúde . (Brasília: Universidade de Brasília), 28. 
 Benzaken, A. S., Pereira, G. F. M., Costa, L., Tanuri, A., Santos, A. F., and Soares, M. A. (2019). Antiretroviral treatment, government policy and economy of HIV/AIDS in Brazil: Is it time for HIV cure in the country?AIDS Res. Ther. 16 (1), 19–27. doi:10.1186/s12981-019-0234-2
 Bezabhe, W. M., Chalmers, L., Bereznicki, L. R., and Peterson, G. M. (2016). Adherence to antiretroviral therapy and virologic failure: A meta-analysis. Med. Baltim. 95 (15), e3361. doi:10.1097/MD.0000000000003361
 Bigna, J. J. R., Plottel, C. S., and Koulla-Shiro, S. (2016). Challenges in initiating antiretroviral therapy for all HIV-infected people regardless of CD4 cell count. Infect. Dis. Poverty 5 (85), 85. doi:10.1186/s40249-016-0179-9
 Bisson, G. P., Gross, R., Bellamy, S., Chittams, J., Hislop, M., Regensberg, L., et al. (2008). Pharmacy refill adherence compared with CD4 count changes for monitoring HIV-infected adults on antiretroviral therapy. PLoS Med. 5 (5), e109. doi:10.1371/journal.pmed.0050109
 Brasil (1996). Lei no 9.313, de 13 de novembro de 1996. Brazil: Diário Oficial da União, 23725. 
 Castillo-Mancilla, J. R., and Haberer, J. E. (2018). Adherence measurements in HIV: New advancements in pharmacologic methods and real-time monitoring. Curr. HIV/AIDS Rep. 15 (1), 49–59. doi:10.1007/s11904-018-0377-0
 Corado, K. C., Caplan, M. R., and Daar, E. S. (2018). Two-drug regimens for treatment of naïve HIV-1 infection and as maintenance therapy. Drug Des. Devel Ther. 12, 3731–3740. doi:10.2147/DDDT.S140767
 Cecatto, M., das, G. B., Silveira, M. R., Bonolo, P., Reis, E. A., et al. (2018). Effectiveness of antiretroviral therapy in the single-tablet regimen era. Rev. Saude Publica 52, 87. doi:10.11606/S1518-8787.2018052000399
 Cotte, L., Ferry, T., Pugliese, P., Valantin, M., Poizot-Martin, I., Rey, D., et al. (2017). Effectiveness and tolerance of single tablet versus once daily multiple tablet regimens as first-line antiretroviral therapy - results from a large French multicenter cohort study. PLoS One 12 (2), e0170661. doi:10.1371/journal.pone.0170661
 Cunha, T. M. P. D. (2014). “Registro de dispensação de medicamentos e resposta à terapia antirretroviral,” in Dissertação de mestrado em Ciências da Saúde. Faculdade de Ciências da Saúde . (Brasília: Universidade de Brasília), 59. Disponível em: https://repositorio.unb.br/handle/10482/16541. 
 da Costa Lima-Dellamora, E., Osorio-de-Castro, C. G. S., Madruga, L. G. D. S. L., and Azeredo, T. B. (2017). Use of pharmacy records to measure treatment adherence: A critical review of the literature. Cad. Saúde Pública. 33 (3), e00136216–16. doi:10.1590/0102-311X00136216
 da Silva, A. T., Alho, R. d. C., da Silva, C. T., da Cardoso, D. S., de Oliveira Júnior, J. R. F., Barros, L. G., et al. (2022). A importância do profissional farmacêutico na adesão à Terapia Antirretroviral (TARV) na gestão do cuidado em HIV/AIDS. Res. Soc. Dev. 11 (13), e218111335024. doi:10.33448/rsd-v11i13.35024
 Dunn, K., Lafeuille, M.-H., Jiao, X., Romdhani, H., Emond, B., Woodruff, K., et al. (2018). Risk factors, health care resource utilization, and costs associated with nonadherence to antiretrovirals in medicaid-insured patients with HIV. J. Manag. Care Spec. Pharm. 24 (10), 1040–1051. doi:10.18553/jmcp.2018.17507
 Fagundes, K. H. (2017). “Uso de tenofovir e alteração da função renal,” in Trabalho de conclusão de curso em Farmácia. Faculdade de Ciências da Saúde . (Brasília: Universidade de Brasília), 48. Disponível em: https://bdm.unb.br/handle/10483/19300. 
 Focaccia, R., Ribeiro, M. L. A., Cossich, A. C. C., de Andrade, R. F. L., Carbonari, K. F. B. S., Kallouf, G. A., et al. (2019). Clinical and epidemiology evaluation of aids-infected patients hospitalized between 2011 and 2016 in the Santos region of Brazil. Rev. Soc. Bras. Med. Trop. 52, e20180126. doi:10.1590/0037-8682-0126-2018
 Gachara, G., Mavhandu, L. G., Rogawski, E. T., Manhaeve, C., and Bessong, P. O. (2017). Evaluating adherence to antiretroviral therapy using pharmacy refill records in a rural treatment site in south Africa. AIDS Res. Treat. 2017, 5456219. doi:10.1155/2017/5456219
 Lima, D. G. L., Arruda, E. A. G., Lima, A. J. A., Oliveira, B. E., and Fonteles, M. M. D. F. (2012). Factors determining changes in initial antiretroviral therapy. Rev. Assoc. Med. Bras. 55 (85), 222–228. doi:10.1016/s0104-4230(12)70184-7
 Meireles, M. V., Pascom, A. R. P., Duarte, E. C., and McFarland, W. (2019). Comparative effectiveness of first-line antiretroviral therapy: Results from a large real-world cohort after the implementation of dolutegravir. AIDS 33 (10), 1663–1668. doi:10.1097/QAD.0000000000002254
 Melo, V. H., Maia, M. M. M., Correa Júnior, M. D., Kakehasi, F. M., Ferreira, F. G. F., de Andrade, B. A. M., et al. (2018). Vertical transmission of HIV-1 in the metropolitan area of belo horizonte, Brazil: 2006–2014. Rev Bras Ginecol Obstet 40 (2), 59–65. doi:10.1055/s-0037-1613689
 Miyada, S., Garbin, A. J. Í., Gatto, R. C. J., and Garbin, C. A. S. (2017). Treatment adherence in patients living with HIV/AIDS assisted at a specialized facility in Brazil. Rev. Soc. Bras. Med. Trop. 50 (5), 607–612. doi:10.1590/0037-8682-0266-2017
 MS (2021). Boletim epidemiológico: HIV/Aids, 2021. Available at: https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/especiais/2021/boletim-epidemiologico-especial-hiv-aids-2021.pdf. 
 MS (2018). Nota informativa no 03/18/2018. Available at: http://azt.aids.gov.br/informes/. 
 MS (2019). Nota informativa no 5/2019. Available at: http://www.aids.gov.br/pt-br/acesso_a_informacao/legislacao. 
 MS (2013). Protocolo Clínico e Diretrizes Terapêuticas Para Adultos Vivendo Com HIV/Aids. Available at: https://bvsms.saude.gov.br/bvs/publicacoes/protocolo_clinico_manejo_hiv_adultos.pdf. 
 MS (2017). Protocolo Clínico e Diretrizes Terapêuticas para Manejo da Infecção pelo HIV em Adultos. Available at: http://www.aids.gov.br/pt-br/pub/2013/protocolo-clinico-e-diretrizes-terapeuticas-para-manejo-da-infeccao-pelo-hiv-em-adultos. 
 MS (2008). Recomendações para Terapia Antirretroviral em Adultos Infectados pelo HIV: 2008. Available at: http://www.aids.gov.br/pt-br/pub/2007/recomendacoes-para-terapia-antirretroviral-em-adultos-infectados-pelo-hiv-2008. 
 Nachega, J. B., Adetokunboh, O., Uthman, O. A., Knowlton, A. W., Altice, F. L., Schechter, M., et al. (2016). Community-based interventions to improve and sustain antiretroviral therapy adherence, retention in HIV care and clinical outcomes in low- and middle-income countries for achieving the UNAIDS 90-90-90 targets. Curr. HIV/AIDS Rep. 13 (5), 241–255. doi:10.1007/s11904-016-0325-9
 Pacheco, P. R. G., Zara, A. L. S. A., Silva e Souza, L. C., and Turchi, M. D. (2019). Late onset of antiretroviral therapy in adults living with HIV in an urban area in Brazil: Prevalence and risk factors. J. Trop. Med. 2019, 5165313. doi:10.1155/2019/5165313
 Pavlos, R., and Phillips, E. J. (2011). Individualization of antiretroviral therapy. Pharmgenomics Pers. Med. 5 (1), 1–17. doi:10.2147/PGPM.S15303
 Rodger, A. J., Cambiano, V., Phillips, A. N., Bruun, T., Raben, D., Lundgren, J., et al. (2019). Risk of HIV transmission through condomless sex in serodifferent gay couples with the HIV-positive partner taking suppressive antiretroviral therapy (PARTNER): Final results of a multicentre, prospective, observational study. Lancet 393 (10189), 2428–2438. doi:10.1016/S0140-6736(19)30418-0
 Scévola, S., Tiraboschi, J. M., and Podzamczer, D. (2020). Nothing is perfect: The safety issues of integrase inhibitor regimens. Expert Opin. Drug Saf. 19 (6), 683–694. doi:10.1080/14740338.2020.1764531
 SES-DF (2018). Boletim Epidemiológico - HIV/AIDS e outras Infecções Sexualmente Transmissíveis. Available at: http://www.saude.df.gov.br/wp-conteudo/uploads/2018/05/Boletim-AIDS-IST-2018.pdf. 
 Taquette, S. R., and Rodrigues, N. C. P. (2019). Human immunodeficiency virus/acquired immunodeficiency syndrome epidemic in adolescents from a Brazilian metropolis (1978-2017). Rev. Soc. Bras. Med. Trop. 53, e20190193. doi:10.1590/0037-8682-0193-2019
 Toledo, M. I., Silva, A. W. M., Silva, D. L. M., Silva, E. V., Oliveira, F. A. R., Nóbrega, H. V., et al. (2019). “Cuidado farmacêutico aos pacientes com HIV/aids,” in Cuidado Farmacêutico Pacientes com Câncer, Hepatite, HIV/Aids, Dengue e Outras Doenças ed . Editors L. C. Lopes, and P. C. Lima (Rio de Janeiro, Brazil: Atheneu), 171–190. 
 Trickey, A., May, M. T., Vehreschild, J. J., Obel, N., Gill, M. J., Crane, H. M., et al. (2017). Survival of HIV-positive patients starting antiretroviral therapy between 1996 and 2013: A collaborative analysis of cohort studies. Lancet HIV 4 (8), e349–e356. doi:10.1016/S2352-3018(17)30066-8
 WHO (2019). HIV country profile: 2018 - Brazil. Available at: cfs.hivci.org/country-factsheet.html. 
 Yager, J., Faragon, J., McGuey, L., Hoye-Simek, A., Hecox, Z., Sullivan, S., et al. (2017). Relationship between single tablet antiretroviral regimen and adherence to antiretroviral and non-antiretroviral medications among veterans’ affairs patients with human immunodeficiency virus. AIDS Patient Care STDS 31 (9), 370–376. doi:10.1089/apc.2017.0081
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2023 Milward de Azevedo Meiners, Araújo Cruz and de Toledo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-14-1122018-t004.jpg
Variables Optimal Adherence®% Good adherence®% w Adherence®%

Sex (n = 522) 0.606
Male 605 200 177 |
Female 623 240 156

Age Range (years, n = 522) 0374
18-29 61.2 194 194 |
30-39 65.0 217 134 |
40-49 55.7 27 19.6
Older than 50 62.5 26.0 115

Change in ART (n = 522) 0.031
Yes 529 25 26
No 629 2.1 140

Initial viral load (1 = 371) 0267
ND* 67.6 19.1 132
50-1,000 540 260 200 |
1,000~ 100,000 624 248 127 |
> 100,000 55.9 204 27

Total 60.9 2.0 16.1

*Adherence classification: Optimal > 95%; Good, between > 80% and < 95%, and Low < 80%.
ND: not detectable, fewer than 50 copies.
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Variables VL detectable® % VL not detectable

Sex (n = 347) 0345
Male 202 798
Female 250 750

Age (years, n = 347) 0.148
18-29 292 708
30-39 24 77.6
40-49 211 789
Older than 50 years 133 867

Change in ART* (n = 341) <0.001 132 (1.07-163)
Yes 379 62.1
No 180 820

Initial viral load (1 = 328) <0.001
ND 57 943
50-1,000 178 822
1,000-100,000 203 797
100,000 354 646

Adherence® (n = 347) <0001 1.83 (1.37-243)
Low 536 464
Optimal/good 151 849

Total 213 787

*VL: Viral Load.

"RR: Relative Risk.
“ART: Antiretroviral therapy.
dx areince cisacan: Dptiial/oood 5 80 dnd Low <80%.
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Variables Period 1 (2011-2013)* Period 2 (2014-2016)* Period 3 (2017-2018)*

n =341 n=134 n=47
Sex (%)
Men 229 (67.2) 118 (88.1) 45 (95.7) 392 (75.1)
‘Women 112 (328) 16 (11.9) 2(43) 130 (24.9)

‘ Age Range (%)°

181029 28 (82) 59 (44.0) 16 (34.0) 103 (19.7)

30 to 39 94 (27.6) 42 (31.3) 21 (44.8) 157 (30.1)

40 t0 49 127 (37.2) 23 (17.2) 8(17.0) 158 (30.3)

50 to 59 71 (208) 8 (6.0) 1@ 80 (15.3)

260 21 (62) 2(15) 121 24 (46)
Age Mean (SD)* 442 (9.89) 338 (9.55) 339 (8.05) 406 (108)
Treatment Time, days, Mean 588 (179.37) 377 (163.07) 346 (57.05) 5126 (197.6)
(SD)*

PLHIV® with changes to the ART scheme (%)

0 269 (78.9) 106 (79.1) 45 (95.8) 420 (80.5)

1 59 (17.3) 23 (17.2) 1(21) 83 (15.9)

2 or more 13 (38) 5(7) 1@1) 19 (3.6)
Percentage adherence’, Mean 904 (1471) 924 (12.43) 87.6 (21.0) 90.7 (149)
(SD)*

Source: Antiviral dispensing data and sociodemographic information were extracted from the Logistics Drug Control System (SICLOM/MOH).
“Different treatment guidelines were in force during the study periods: Period 1 - Recommendations for Antiretroviral Therapy in Adults Infected with HIV (2007); Period 2 - Clinical Protocol
and Therapeutic Guidelines (PCDT) for Managing HIV, Infection in Adults (2013), Period 3 - Clinical Protocol and Therapeutic Guidelines (PCDT) for Managing HIV, Infection in Adults
(2017).

"Age during each stage of the study.

‘SD: standard deviation.

"PLHIV; people living with HIV/AIDS.

“ART: antiretroviral therapy.

‘Adherence percentage calculated from the ART, dispensing records of the pharmacy.
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Variables

Period 1
VLs* (N = 269) 58 (21.6) 35 (13.0) 112 (41.6) 64 (238)
VLY (N = 241) 192 (79.7) 24 (10.0) 20 (83) 51
‘ Period 2
VLs* (N = 79) 3(8) 11 (139) 42 (532) 23 (29.1)
VL? (N =79) 57 (722) 14 (17.7) 7 (89) 1(13)
‘ Period 3
VLs' (N = 28) 7 (25.0) 4(143) 11(393) 6(21.4)
VLY (N =27) 24 (88.9) - 137) 2(74)
Total
» VLs* (N = 376) [ 68 (18.1) I 50 (133) 165 (43.9) 93 (247)
VLY (N =347) 273 (78.7) 38 (11.0) 28 (8.1) 8(23)

Source: Viral load data of people living with HIV, were extracted from the Laboratory Examination Control System (SISCEL/MOH)

"VL;: Viral load at the start of the treatment
"VR;; Viral load at the end of the study.

“Not detectable. Observation: participants with no viral load examination records in the system: VLs, Period 1 =72, Period 2 = 55, Period 3 = 19, Total = 146 (28%); VLS, Period 1 = 100, Period

55, Period 3

0, Total

175 (33.5%).
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Study period Period 1 Period 2 Period 3

RTAAHIV® (2008) PCDT® (2013) PCDT® (2017)
Treatment phase Initial and experiments ‘ Only at the start of treatment Only at the start of treatment
Initial ART Several therapeutic schemes ‘ TDE/3TC/EFZ TDF/3TC + DTG
Observation time | January 2011 to June 2013 (30 months) ‘ January 2014 to December 2016 (36 months) | May to September 2017 (12 months)

*Recommendations for Antiretroviral Therapy in Adults Infected with HIV.
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