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Background: As the life expectancy of people living with human immunodeficiency virus (HIV) (PLWH) has improved, chronic disease burden and polypharmacy have increased in PLWH. Simplification of the antiretroviral therapy (ART) regimen for PLWH has become crucial. The real-world treatment patterns and medication persistence of the 2-drug single-tablet regimen (STR), dolutegravir/lamivudine (DTG/3TC), compared to bictegravir/emtricitabine/tenofovir alafenamide (BIC/FTC/TAF) prescribed were investigated.

Methods: This retrospective, database study extracted data from a hospital-based medical claims database in Japan. The changes in ART distributions by year during the identification period between January 1, 2018 and December 31, 2021 were observed. Patients with disease record of HIV-1 infection and prescribed DTG/3TC or BIC/FTC/TAF as the first prescription of STR during the identification period were divided into two cohorts; DTG/3TC cohort and BIC/FTC/TAF cohort, respectively. Patient without medication records more than 3 months and no future data more than 6 months were excluded. Patients’ characteristics were compared between the DTG/3TC cohort and the BIC/FTC/TAF cohort by Mantel–Haenszel test to adjust for age. Medication persistence was compared between the two cohorts by evaluating the continuation rates using Kaplan–Meier methods, using the log-rank test to assess the difference between the Kaplan–Meier curves. The median time-to-first prescription was compared between the two cohorts by Kaplan–Meier methods.

Results: Prescriptions of DTG/3TC and BIC/FTC/TAF increased steadily from 2019 to 2021 after the release year of each STR. There was no significant difference in the time-to-first prescription (p = 0.3). A total of 959 patients were included, with 120 patients and 839 patients on DTG/3TC and BIC/FTC/TAF, respectively. The proportion of dyslipidemia at baseline was significantly higher in the DTG/3TC cohort than in the BIC/FTC/TAF cohort after adjusting for mean age (p = 0.002). There was no significant difference in medication persistence between the two cohorts (p = 0.91).

Conclusion: This study showed that DTG/3TC was likely to be selected for elderly patients and those with chronic disease in real-world clinical practice, which seems in accordance with the treatment strategy recommended by guidelines. Comparable medication persistence was observed with both regimens, aligning with findings from other countries. The 2-drug single-tablet regimen DTG/3TC may be an important ART regimen for PLWH with multiple morbidities and polypharmacy in an aging society. Due to the limitations of the database, further research to assess viral loads, emergence of resistance and adverse events will be encouraged.
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1 Introduction

With the development of more effective antiretroviral therapy (ART) for human immunodeficiency virus (HIV) infection, life expectancy of people living with HIV (PLWH) has recently been prolonged (1–3), and they have been aging as well as people without HIV. Our previous studies demonstrated that the number of chronic comorbidities and concomitant medications in PLWH increases with age in Japan (4, 5). Thus, simplification of the ART regimen, such as single-tablet regimen (STR), for PLWH has become crucial to alleviate concerns of drug–drug interactions, and long-term toxicity with improving tolerance and safety.

The approval of the 2-drug STR (dolutegravir/lamivudine, DTG/3TC), which includes INSTI, has prompted a change in trends of ART regimen use prescribed globally. Our previous studies showed that integrase strand transfer inhibitors (INSTIs) may be the most durable anchor drug for PLWH (6, 7). The efficacy and safety of DTG/3TC have been reported in clinical trials in treatment-naïve (8, 9) and treatment-experienced PLWH (10, 11), which indicates that this regimen is suitable for use as a 2-drug STR. Even though switching to dual therapy DTG/3TC was reported as non-inferior to continuing tenofovir alafenamide (TAF)-based 3-drug regimens for maintaining virological suppression in some clinical trials, concerns about using DTG/3TC as an initial regimen have been reported, including resistance emergence associated with lack of a second non-nucleoside reverse transcriptase inhibitors (NRTIs) (12). The risk of discontinuation due to treatment failure was also higher in patients switching to DTG-based dual-drug regimens than INSTI-based 3-drug regimen in a real-world study (13). The persistence of ART in PLWH is influenced by several factors, including side effects and complexity of treatment regimen (14, 15). To understand long-term treatment success, measuring medication persistence, defined as the duration of time from initiation to discontinuation of therapy (16), is important.

The differences in real-world pattern of use and medication persistence between the 2-drug STR and the 3-drug STR have not been well-investigated. This is the first real-world study to directly compare the prescription trends, patients’ characteristics, and medication persistence between DTG/3TC and bictegravir/emtricitabine/TAF (BIC/FTC/TAF), Japan’s most commonly used INSTI-based 3-drug regimen (17) using a large-scale medical claims database in Asia.



2 Materials and methods


2.1 Study design and data source

This was a retrospective, observational, database study. Study participants were identified from the Medical Data Vision (MDV) database, which is a hospital-based medical claims database in Japan (Medical Data Vision Co., Ltd. Tokyo, Japan). As of April 1, 2023, the MDV database covers 44 million patients from over 390 hospitals in Japan. The database consists of anonymized, individual-level, medical information including patient demographics (age, sex), diagnoses, medical procedures, prescription and hospitalization records, and claims data from all inpatient and outpatient departments.



2.2 Study population


2.2.1 Study population [1]

The data of PLWH with a prescription of DTG/3TC or BIC/FTC/TAF since the release date of each STR in Japan were analyzed. The identification period was between January 1, 2018 and December 31, 2021. Patients with records fulfilling all of the following criteria were included: (1) diagnosed with HIV-1 infection according to the International Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-10) codes B20-24; (2) had at least two prescription claims for an ART regimen during the identification period; (3) prescribed DTG/3TC or BIC/FTC/TAF. Patients prescribed both DTG/3TC and BIC/TFTC/TAF were excluded.



2.2.2 Study population [2]

In addition to the criteria of the study population [1], the study population [2] was identified based on the following criteria; enrolled in the MDV database for at least 3 months before the index date (the date of the first STR claim within the identification period), and followed-up for at least 6 months after the index date (Supplementary Figure S1). Patients who were prescribed both DTG/3TC and BIC/FTC/TAF were excluded.




2.3 Outcomes

The primary outcomes were the differences in clinical characteristics of those who were prescribed DTG/3TC and those who were prescribed BIC/FTC/TAF as the first STR since the release date of each STR, and medication persistence with the DTG/3TC or BIC/FTC/TAF regimen in the study population [2]. The secondary outcomes were as follows: distribution of DTG/3TC, BIC/FTC/TAF, and other ART regimens, which were defined as the final prescribed ART regimen or each patient by year in study population [1] meeting the criteria (1) and (2) sown in the 2.2.1 section; time-to-first prescription since the release date of each STR in the study population [1]; clinical characteristics associated with discontinuation; hospitalization rates in those prescribed DTG/3TC and those prescribed BIC/FTC/TAF; and reasons for the hospitalization in the study population [2].



2.4 Definitions


2.4.1 Cohorts

The study population [2] was divided into the following two cohorts; and the (1) DTG/3TC group, defined as taking dolutegravir/lamivudine since its release date, January 31, 2020, in Japan; and the (2) BIC/FTC/TAF group, defined as taking bictegravir/emtricitabine/tenofovir alafenamide since its release date, April 8, 2019, in Japan.



2.4.2 Outcomes

The time-to-first prescription of DTG/3TC or BIC/FTC/TAF was defined as the period from the release date of DTG/3TC or BIC/FTC/TAF in Japan to the date of the first prescription of either DTG/3TC or BIC/FTC/TAF. Medication persistence, defined as the prescribed duration of time from initiation to discontinuation of the index regimen (DTG/3TC or BIC/FTC/TAF), was measured by the number of days from the index date until the end of the supply of the last claim for DTG/3TC or BIC/FTC/TAF, or until the beginning of the first 90-day gap between prescription fills for DTG/3TC or BIC/FTC/TAF, whichever occurred first (Supplementary Figure S1). Hospitalization was defined as any hospitalization that occurred after the first prescription of either DTG/3TC or BIC/FTC/TAF within six months. In any hospitalization, AIDS-related hospitalization was defined as hospitalization due to AIDS-defining cancers/illness defined in the following 2.4.3. section.



2.4.3 AIDS-defining cancers/illness

AIDS-defining cancers/illness were defined as any of the following diseases with ICD-10 codes after the index date: Burkitt lymphoma, non-Hodgkin lymphoma, malignant neoplasm of the cervix uteri, HIV non-tuberculous mycobacteria, HIV cytomegalovirus infection, HIV herpes virus infection, HIV candidiasis, HIV Pneumocystis carinii pneumonia, HIV encephalopathy, HIV-associated dementia, HIV lymphoid interstitial pneumonitis, Slim disease, HIV-associated nephropathy, HIV retinopathy, AIDS/acquired immune deficiency syndrome, neonatal HIV infection, AIDS-related complex, acquired immune deficiency syndrome.



2.4.4 Comorbidities

Comorbidities were defined as any of the following disease with ICD-10 codes from the index date: HIV-related disease, hypertension, dyslipidemia, hepatitis B or C coinfection, diabetes mellitus, bone disorder, vascular disease, psychiatric disorders, renal disorders, and malignancies.

The corresponding ICD-10 codes for AIDS-defining cancers/illness and comorbidities are shown in Supplementary Table S1.




2.5 Statistical analysis

The proportions of DTG/3TC, BIC/FTC/TAF, and other ART regimens during 2018–2021 were obtained by year. The demographic and clinical characteristics of PLWH were compared between the two cohorts using the t-test or the Wilcoxon rank sum test for continuous variables, and Fisher’s exact test for categorical variables. After conducting this analysis, the Mantel–Haenszel test was used to assess the differences in clinical characteristics between the two cohorts by controlling confounding variables. The median time-to-first prescription of DTG/3TC or BIC/FTC/TAF was estimated using Kaplan–Meier curves. The median duration of the regimen was compared between the two cohorts by evaluating continuation rates using Kaplan–Meier methods, with the log-rank test to assess the difference between Kaplan–Meier curves. To estimate the 95% confidence interval (CI), the Greenwood method was used for time-to-first prescription of DTG/3TC or BIC/FTC/TAF and the continuation rate. Taking into account the release date of DTG/3TC in Japan and the end of the identification period, the maximum duration of the index regimen that could be followed-up was 700 days. To identify risk factors associated with discontinuation, univariate Cox proportional hazards models were performed for each cohort separately. Subsequently, variables with a significant association in the univariate analysis were included in multivariable Cox proportional hazards models, adjusting for potential confounders. The difference in hospitalization rates after the first prescription of DTG/3TC or BIC/FTC/TAF was examined. All statistical analyses were performed using R version 4.2.2 software. The remaining statistical tests were two-sided, with significance defined as p < 0.005.

This study was conducted in compliance with the Ethical Guidelines for Epidemiological Studies established by the Japanese Government (18) and in accordance with the Declaration of Helsinki of 1975 (revised in 2000) (19).




3 Results


3.1 Patient selection

A total of 5,088 patients in the MDV database had records of at least two ART prescriptions during the identification period. Of those, 1,529 patients were diagnosed with an AIDS-defining illness during 2008–2021 and prescribed the DTG/3TC or BIC/FTC/TAF regimen. After excluding patients prescribed both STRs, a total of 1,505 patients were identified as the study population [1] including 247 patients prescribed DTG/3TC and 1,258 patients prescribed BC/FTC/TAF (Supplementary Figure S2).

Of 1,529 patients, after excluding patients without medication records 3 months prior to the index date and patients prescribed both STRs, a total of 959 patients were identified as the study population [2]. Eventually, 839 patients and 120 patients were classified into the DTG/3TC and BIC/FTC/TAF cohort, respectively (Figure 1).

[image: Figure 1]

FIGURE 1
 Flowchart for the patient selection method for study population [2] used in this study.




3.2 Distribution of DTG/3TC, BIC/FTC/TAF, and other ART regimens by year

Of the 5,087 patients diagnosed with an AIDS-defining illness during 2008–2021, the proportion of prescriptions of BIC/FTC/TAF increased steadily from 12.7 to 27.0% since 2019, and that of DTG/3TC increased slightly from 2.2 to 6.1% since 2020 (Figure 2A). On the other hand, the proportion of other ART regimens, which included forty types of drugs in total during 2018–2021, decreased since 2019.

[image: Figure 2]

FIGURE 2
 (A) Distribution of DTG/3TC, BIC/FTC/TAF, and other ART regimens by year. (B) Time-to-first prescription of DTG/3TC and BIC/FTC/TAF since the release date. (C) Kaplan-Meir curves of time-to-first prescription of DTG/3TC and BIC/FTC/TAF since the release date.




3.3 Time-to-first prescription of DTG/3TC and BIC/FTC/TAF since the release date

A total of 1,258 patients and 247 patients were prescribed BIC/FTC/TAF and DTG/3TC, respectively, during the identification period. Overall, 665 patients (52.9%; 665/1258) started BIC/FTC/TAF within one year after the release date of BIC/FTC/TAF. Counter to this trend, patients who started DTG/3TC increased gradually since the release date of DTG/3TC: from six patients within 90 days to 58 patients in 630–720 days (Figure 2B). There was no significant difference in time-to-first prescription since the release date between DTG/3TC and BIC/FTC/TAF (p = 0.3) (Figure 2C).



3.4 Patients’ characteristics of the two cohorts

Basic characteristics of PLWH patients and differences between the two cohorts are shown in Table 1. There were significant differences in median age, hypertension, dyslipidemia, and diabetes mellitus between the two cohorts. Median follow-up periods were 376 (281–455) days in the DTG/3TC cohort and 693 (505–700) days in the BIC/FTC/TAF cohort, and these were significantly different between the two cohorts (p < 0.001). Since mean age was considered a confounding variable, mean age was adjusted in the comparison in the basic characteristics of hypertension, dyslipidemia, diabetes mellitus, and myocardial infraction using the Mantel–Haenszel test. After adjustment for age, the proportion of dyslipidemia was significantly higher in the DTG/3TC cohort than in the BIC/FTC/TAF cohort (p = 0.002), but there were no significant differences in hypertension (p = 0.51), diabetes mellitus (p = 0.057) and myocardial infraction (p = 0.14). There were no significant differences in bone disorders, kidney disease, and hepatitis B co-infection (Table 1) and in baseline characteristics of AIDS-related disease carriers between the two cohorts (Table 2).



TABLE 1 Baseline characteristics of PLWH patients.
[image: Table1]



TABLE 2 Baseline characteristics of AIDS-related disease carriers.
[image: Table2]



3.5 Medication persistence of the two cohorts

There was no significant difference in medication persistence up to 700 days between the two cohorts (log-rank test p = 0.91) (Figure 3). Hazard ratios of patients’ characteristics for discontinuation in each cohort are shown in Supplementary Figure S3.

[image: Figure 3]

FIGURE 3
 Medication persistence of the DTG/3TC and BIC/FTC/TAF cohorts up to 700 days.




3.6 Hospitalization

Hospitalizations were recorded for six patients (5.0%; 6/120) in the DTG/3TC cohort and 31 patients (3.7%; 31/839) in the BIC/FTC/TAF cohort within 6 months of the first prescription of DTG/3TC or BIC/FTC/TAF. AIDS-related hospitalization occurred in one patient (16.7%; 1/6) in the DTG/3TC cohort and 12 patients (38.7%; 12/31) in the BIC/FTC/TAF cohort. The reasons for AIDS-related hospitalization in each cohort were as follows: HIV in one patient of the DTG/3TC cohort, and HIV in nine patients and Burkitt lymphoma in three patients of the BIC/FTC/TAF cohort. There were no deaths in either cohort.




4 Discussion

We conducted this retrospective, cohort study to explore appropriate ART regimen for PLWH in Asian population where multiple morbidities would increase due to aging. This is the first study which provides real-world data directly comparing the trend of DTG/3TC prescription and its medication persistence with that of BIC/FTC/TAF using a Japanese medical claim database. The results showed that the proportion of prescriptions with DTG/3TC increased recently, as rapidly as did that of BIC/FTC/TAF since the release date, instead of other ART regimens. Our previous studies showed a higher prevalence of comorbidities in PLWH than in people without HIV with the increase of age, which likely strongly affected selection of the ART regimen (4, 5). The upward trend in the prescription of DTG/3TC may suggest that the DTG/3TC is selected for elderly PLWH with multiple morbidities to reduce long-term adverse effects and potential drug–drug interactions due to polypharmacy, as well as to improve adherence, which aligns with guideline recommendations (20–22). With the increase in the numbers of PLWH and multiple morbidities due to further aging of society, it is expected that HIV medication provided by not only HIV infectious disease specialists, but also general or primary care physicians could increase in Japan. Since the present study demonstrated that DTG/3TC was prioritized for elderly PLWH and those with chronic comorbidities, this large-scale database study provides information for general or primary care physicians to treat PLWH with a simplified ART regimen. In addition, healthcare costs related to DTG/3TC were lower than those of other 3- or 4-drug regimens. DTG/3TC could be beneficial in a super-aging society such as Japan, with an upsurge in healthcare costs (23, 24). Some studies have investigated the effectiveness and safety of DTG/3TC in real-world clinical practice in Asian countries (25, 26), but sample size was limited. The present study is the first large-scale database study in Japan.

In the GEMINI trial involving treatment-naïve patients, DTG/3TC did not demonstrate improvements in lipid profiles (8), but the TANGO trial involving treatment-experienced patients demonstrated better changes from baseline in the lipid values with DTG/3TC compared to TAF-based regimens at 144 weeks (11). Switching from TAF-based regimens may improve lipid metabolism. In fact, the present study showed that prescription of DTG/3TC was associated with PLWH patients with higher age and dyslipidemia. Similar results were reported from the large cohort study in the USA (27) A retrospective study from China showed that DTG/3TC was selected over BC/FTC/TAF for elderly patients and those with hypertension and diabetes mellitus (28). In the present study, although there were no significant differences in hypertension, diabetes mellitus, myocardial infraction after adjusting age, and bone disorders and kidney disease between the two cohorts, the prevalence of each was numerically higher in the DTG/3TC cohort than in the BIC/FTC/TAF cohort. In GEMINI trial, adverse events related to the kidneys and bones were less frequent in the DTG/3TC group (8). DTG has low potential for drug interactions because DTG is primarily metabolized by uridine diphosphate glucuronosyltransferase 1A1 (UGT1A1) and, to a lesser extent, by cytochrome P450 (CYP)-3A4 (29). These backgrounds may contribute to drug selection. However, further investigation of medication preference is needed in real-world practice. The guidelines recommend a TAF-based regimen for patients with hepatitis B co-infection (19–21), and they suggest that DTG/3TC should be used for ART-naive patients who are HBsAg-negative. Previous cohort studies from other countries showed that treatment-naïve or treatment-experienced PLWH and with hepatitis B co-infection accounted for 0% in the DTG/3TC cohort (24, 30), whereas a cohort study from Japan showed that, of treatment-experienced PLWH with DTG/3TC switched from 3-drug regimens, more than half of the patients had hepatitis B co-infection (31). In the present study, there was no significant difference in the prevalence of hepatitis B co-infection between the two cohorts, suggesting that patients’ background characteristics with multiple morbidities and polypharmacy may affect physicians’ choices more rather than hepatitis B co-infection.

Medication persistence was not significantly different between the DTG/3TC and BIC/FTC/TAF cohorts in the present study. Additionally, the rates of hospitalization and AIDS-related hospitalization were similar between the two cohorts. However, due to the limited number of hospitalization events, further investigation is needed to assess properly the matter. The indirect comparison of clinical trials between DTG/3TC and 3-drug single-tablet regimens (BIC/FTC/TAF and DTG/ABC/3TC) in therapy-naïve PLWH at 144 weeks showed that frequencies of discontinuation and adverse events were comparable across all regimens (32). Real-world studies from Europe showed that the durability of treatment was similar in the DTG/3TC and BIC/FTC/TAF groups (30, 33). In our study, the difference in the median follow-up period between the two cohorts may affect the accurate evaluation of persistence, thus, longer-term observation needs to be assessed. The retrospective study from China showed that the virological and immunological efficacy were similar in DTG/3TC and BIC/FTC/TAF for 48 weeks, and both regimens were well-tolerated and safe (28). The post-marketing surveillance of DTG/3TC conducted in Japan reported no new concerns about safety and effectiveness (34). These results indicate that DTG/3TC may have a high barrier to resistance even though it is a 2-drug regimen as well as maintaining safety. Previous studies from Europe and South Africa reported that cross-resistance occurred in sequential use of INSTIs due to resistance-associated mutations, however, the susceptibility to DTG was higher than other INSTIs (35–37). In addition to effectiveness and safety, medication persistence in PLWH is influenced by other factors, such as psychological and economic factors (14, 15), however, our study did not investigate them.

This study has several limitations. First, the database lacks laboratory data, such as CD4+ cell counts, which are related to the parameters of viral suppression, viral load, genotypic resistance test, and HBV serology status. Although numerical information related to virological failure could not be obtained, medication persistence and hospitalization rates were compared in the two cohorts to investigate tolerability. However, since clinical characteristics associated with the treatment discontinuation and hospitalization were not clarified, it is difficult to directly link these to virological and immunological effectiveness. Second, since the database was originally recorded for billing purposes, the reasons for discontinuations, such as virological failure or adverse events, were not clarified. Third, since the database is hospital-based, the medical history could not be completely captured. For instance, patient transfers made it impossible to link the database with the medical records. Thus, the interpretation of the results in the present study might be limited to clinical practice in Japan. Although this study has these limitations, it included a high number of subjects, which allowed the comparison of the real-world treatment patterns and medication persistence between the two cohorts.



5 Conclusion

We conducted this retrospective, cohort study among Asian PLWH. DTG/3TC was more likely to be selected than BIC/FTC/TAF in clinical practice for elderly patients and those with chronic disease, in accordance with the treatment strategy recommended by guidelines. Comparable medication persistence observed for the DTG/3TC and BIC/FTC/TAF regimens may be attributed to appropriate drug selection for PLWH patients to alleviate concerns of drug–drug interactions, and long-term toxicity. The 2-drug single-tablet regimen DTG/3TC has become an important ART regimen for PLWH with age-associated multiple morbidities and polypharmacy in the aging society.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Ethical approval was not required for the study involving humans in accordance with the local legislation and institutional requirements. Written informed consent to participate in this study was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and the institutional requirements.



Author contributions

RK: Data curation, Formal analysis, Investigation, Visualization, Writing – original draft. NA: Investigation, Methodology, Writing – review & editing. AK: Investigation, Writing – review & editing, Data curation. MY: Data curation, Formal analysis, Software, Validation, Writing – review & editing. NM: Data curation, Formal analysis, Methodology, Software, Validation, Writing – review & editing. EO: Data curation, Formal analysis, Methodology, Software, Writing – review & editing. NF: Investigation, Methodology, Project administration, Supervision, Validation, Writing – review& editing. HM: Supervision, Validation, Writing – review & editing. HY: Project administration, Supervision, Validation, Writing – review & editing. TN: Formal analysis, Validation, Visualization, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Japanese Ministry of Health, Labour, and Welfare (MHLW) Research on HIV/AIDS Program Grant Number JPMH21HB1005 to HM and TN.



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.



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2024.1329922/full#supplementary-material



References

 1. The Antiretroviral Therapy Cohort Collaboration
. Life expectancy of individuals on combination antiretroviral therapy in high-income countries: a collaborative analysis of 14 cohort studies. Lancet. (2008) 372:293–9. doi: 10.1016/S0140-6736(08)61113-7 

 2. Samji, H, Cescon, A, Hogg, RS, Modur, SP, Althoff, KN, Buchacz, K , et al. North American AIDS cohort collaboration on research and design (NA-ACCORD) of IeDEA. Closing the gap: increases in life expectancy among treated HIV-positive individuals in the United States and Canada. PLoS One. (2013) 8:e81355. doi: 10.1371/journal.pone.0081355 

 3. Trickey, A, May, MT, Vehreschild, J-J, Obel, N, Gill, MJ, Crane, HM , et al. Survival of HIV-positive patients starting antiretroviral therapy between 1996 and 2013: a collaborative analysis of cohort studies. Lancet. (2017) 4:e349–56. doi: 10.1016/s2352-3018(17)30066-8 

 4. Ruzicka, DJ, Imai, K, Takahashi, K, and Naito, T. Comorbidities and the use of comedications in people living with HIV on antiretroviral therapy in Japan: a cross-sectional study using a hospital claims database. BMJ Open. (2018) 8:e019985. doi: 10.1136/bmjopen-2017-019985


 5. Naito, T, Suzuki, M, Fukushima, S, Yuda, M, Fukui, N, Tsukamoto, S , et al. Comorbidities and co-medications among 28 089 people living with HIV: a nationwide cohort study from 2009 to 2019 in Japan. HIV Med. (2022) 23:485–93. doi: 10.1111/hiv.13206 

 6. Ruzicka, DJ, Kuroishi, N, Oshima, N, Sakuma, R, and Naito, T. Switch rates, time-to-switch, and switch patterns of antiretroviral therapy in people living with human immunodeficiency virus in Japan, in a hospital-claim database. BMC Infect Dis. (2019) 19:505. doi: 10.1186/s12879-019-4129-6


 7. Naito, T, Mori, H, Fujibayashi, K, Fukushima, S, Mayumi, Y, Nobuyuki, F , et al. Analysis of antiretroviral therapy switch rate and switching pattern for people living with HIV from a national database in Japan. Sci Rep. (2022) 12:1732. doi: 10.1038/s41598-022-05816-5 

 8. Cahn, P, Madero, JS, Arribas, RJ, Antinori, A, Ortiz, R, Clarke, AE , et al. Dolutegravir plus lamivudine versus dolutegravir plus tenofovir disoproxil fumarate and emtricitabine in antiretroviral-naive adults with HIV-1 infection (GEMINI-1 and GEMINI-2): week 48 results from two multicentre, double-blind, randomised, non-inferiority, phase 3 trials. Lancet. (2019) 393:143–55. doi: 10.1016/S0140-6736(18)32462-0 

 9. Rolle, CP, Berhe, M, Singh, T, Ortiz, R, Wurapa, A, Ramgopal, M , et al. Sustained virologic suppression with dolutegravir/lamivudine in a test-and-treat setting through 48 weeks. Open forum. Infect Dis. (2023) 10:ofad101. doi: 10.1093/ofid/ofad101 

 10. van Wyk, J, Ajana, F, Bisshop, F, De Wit, S, Osiyemi, O, Portilla Sogorb, J , et al. Efficacy and safety of switching to dolutegravir/lamivudine fixed-dose 2-drug regimen vs continuing a tenofovir alafenamide–based 3- or 4-drug regimen for maintenance of virologic suppression in adults living with human immunodeficiency virus type 1: phase 3, randomized, noninferiority TANGO study. Clin Infect Dis. (2020) 71:1920–9. doi: 10.1093/cid/ciz1243 

 11. Osiyemi, O, De Wit, S, Ajana, F, Bisshop, F, Portilla, J, Routy, JP , et al. Efficacy and safety of switching to dolutegravir/lamivudine versus continuing a tenofovir alafenamide–based 3- or 4-drug regimen for maintenance of virologic suppression in adults living with human immunodeficiency virus type 1: results through week 144 from the phase 3, noninferiority TANGO randomized trial. Clin Infect Dis. (2022) 75:975–86. doi: 10.1093/cid/ciac036 

 12. Xie, Z, Zhou, J, Lu, F, Ai, S, Liang, H, Cui, P , et al. The emergence of resistance under firstline INSTI regimens. Infect Drug Resist. (2022) 15:4269–74. doi: 10.2147/idr.s375439 

 13. Teira, R, Diaz-Cuervo, H, Aragão, F, Castaño, M, Romero, A, Roca, B , et al. Shorter time to discontinuation due to treatment failure in people living with HIV switched to dolutegravir plus either rilpivirine or lamivudine compared with integrase inhibitor-based triple therapy in a large Spanish cohort. Infect Dis Ther. (2022) 11:1177–92. doi: 10.1007/s40121-022-00630-y 

 14. Liu, J, Yan, Y, Li, Y, Lin, K, Xie, Y, Tan, Z , et al. Factors associated with antiretroviral treatment adherence among people living with HIV in Guangdong Province, China: a cross sectional analysis. BMC Public Health. (2024) 24:1358. doi: 10.1186/s12889-024-18774-6


 15. Cohen, J, Beaubrun, A, Bashyal, R, Huang, A, Li, J, and Baser, O. Real-world adherence and persistence for newly-prescribed HIV treatment: single versus multiple tablet regimen comparison among US medicaid beneficiaries. AIDS Res Ther. (2020) 17:12. doi: 10.1186/s12981-020-00268-1 

 16. Cramer, AJ, Roy, A, Burrell, A, Fairchild, JC, Fuldeore, JM, Ollendorf, AD , et al. Medication compliance and persistence: terminology and definitions. Value Health. (2008) 11:44–7. doi: 10.1111/j.1524-4733.2007.00213.x 

 17. Pharma Japan 2023 Handbook. (2023). Tokyo, Japan: Jiho Inc., 138–144.


 18. Ministry of Health, Labour and Welfare & Ministry of Education, Culture, Sports, Science and Technology
. Ethical Guideline for Epidemiological Studies. (2013). Available at: http://www.mhlw.go.jp/seisakunitsuite/bunya/hokabunya/kenkyujigyou/i-kenkyu/dl/02-02.pdf (Accessed October 1, 2023).


 19. World Medical Association
. WMA declaration of Helsinki—ethical principles for medical research involving human subjects. (2013). Available at: https://www.med.or.jp/dl-med/wma/helsinki2013e.pdf (Accessed October 1, 2023).


 20. European AIDS Clinical Society
. European Guidelines for Clinical Management and Treatment of HIV-1-Infected Adults in Europe, Version 11.1. Available at: https://www.eacsociety.org/media/guidelines-11.1_final_09-10.pdf (Accessed September 1, 2024).


 21. Guidelines for the use of antiretroviral agents in adults and adolescents with HIV
. Department of Health and Human Services. Available at: https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv (Accessed September 1, 2024).


 22. Japanese Ministry of Health, Labour and Welfare
. The Guidelines for the Treatment of HIV Infection. (2023). Available at: https://hiv-guidelines.jp/pdf/guideline2023_v2.pdf (Accessed October 1, 2023).


 23. Priest, J, Germain, G, Laliberté, F, Duh, MS, Mahendran, M, Fakih, I , et al. Comparing real-world healthcare costs associated with single-tablet regimens for HIV-1: the 2-drug regimen dolutegravir/lamivudine vs. standard 3- or 4-drug regimens. Infect Dis Ther. (2023) 12:2117–33. doi: 10.1007/s40121-023-00848-4 

 24. Girouard, MP, Sax, PE, Parker, RA, Taiwo, B, Freedberg, KA, Gulick, RM , et al. The cost-effectiveness and budget impact of 2-drug dolutegravir-lamivudine regimens for the treatment of HIV infection in the United States. Clin Infect Dis. (2016) 62:784–91. doi: 10.1093/cid/civ981 

 25. Deng, L, Li, C, Chen, P, Luo, X, Zheng, X, Zhou, L , et al. Dolutegravir plus lamivudine versus efavirenz plus tenofovir disoproxil fumarate and lamivudine in antiretroviral-naive adults with HIV-1 infection. BMC Infect Dis. (2022) 22:17. doi: 10.1186/s12879-021-06991-y 

 26. Lee, KH, Kim, J, Lee, JA, Kim, CH, Ahn, JY, Jeong, SJ , et al. Real-world effectiveness, tolerability, and safety of dolutegravir/lamivudine in Korea. Viruses. (2022) 14:2558. doi: 10.3390/v14112558 

 27. Paul, ES, Joseph, JE, Janna, R, Megan, D, Joshua, G, Moshe, F , et al. What influences switching to DTG/3TC vs B/F/TAF in clinical practice? Conference on Retroviruses and Opportunistic Infections 2023, February 19–22. (2023). Seattle, Washington. Available at: https://www.natap.org/2023/CROI/croi_115.htm (Accessed September 1, 2024).


 28. Gan, L, Xie, X, Fu, Y, Yang, X, Ma, S, Kong, L , et al. Bictegravir/Emtricitabine/Tenofovir Alafenamide versus Dolutegravir plus lamivudine for switch therapy in patients with HIV-1 infection: a real-world cohort study. Infect Dis Ther. (2023) 12:2581–93. doi: 10.1007/s40121-023-00879-x 

 29. Cottrell, LM, Hadzic, T, and Kashuba, ADM. Clinical pharmacokinetic, pharmacodynamic and drug-interaction profile of the integrase inhibitor dolutegravir. Clin Pharmacokinet. (2013) 52:981–94. doi: 10.1007/s40262-013-0093-2 

 30. Mendoza, I, Lázaro, A, and Torralba, M. Effectiveness, durability and safety of dolutegravir and lamivudine versus bictegravir, emtricitabine and tenofovir alafenamide in a real-world cohort of HIV-infected adults. PLoS One. (2023) 18:e0291480. doi: 10.1371/journal.pone.0291480 

 31. Konishi, K, Nakagawa, H, Fukuoka, R, Kasamatsu, Y, Shirano, M, and Goto, T. Changes in clinical data after switching from 3 antiretroviral drugs to dolutegravir/lamivudine. J AIS Res. (2021) 23:122–9.


 32. Evitt, LA, Nanji, S, Grove, RA, Okoli, C, van Wyk, J, and Snedecor, SJ. An indirect comparison of 144-week efficacy, safety, and tolerability of dolutegravir plus lamivudine and second-generation integrase inhibitor–based, 3-drug, single-tablet regimens in therapy-naive people with HIV-1. AIDS Res Ther. (2023) 20:17. doi: 10.1186/s12981-023-00507-1


 33. Baldin, G, Ciccullo, A, Lombard, F, D’Angelillo, A, Dusina, A, and Emilizzi, A. Short communication: comparing lamivudine+Dolutegravir and Bictegravir/Emtricitabine/Tenofovir Alafenamide as switch strategies: preliminary results from clinical practice. AIDS Res Hum Retrovir. (2021) 37:429–32. doi: 10.1089/AID.2020.0219 

 34. Tofukuji, A, Hongo, H, Nagao, T, Sebata, A, Suzuki, M, Maeno, Y , et al. Safety and effectiveness analyses of dolutegravir/lamivudine in patients with HIV: 2-year report of post-marketing surveillance in Japan. Adv Ther. (2023) 40:1884–98. doi: 10.1007/s12325-023-02459-4 

 35. Brado, D, Obasa, EA, Ikomey, MG, Cloete, R, Singh, K, Engelbrecht, S , et al. Analyses of HIV-1 integrase sequences prior to south African national HIV-treatment program and available of integrase inhibitors in Cape Town, South Africa. Sci Rep. (2018) 8:4709. doi: 10.1038/s41598-018-22914-5 

 36. Garrido, C, Villacian, J, Zahonero, N, Pattery, T, Garcia, F, Felix, G , et al. Broad phenotypic cross-resistance to elvitegravir in HIV-infected patients failing on raltegravir-containing regimens. Antimicrob Agents Chemother. (2012) 56:2873–8. doi: 10.1128/AAC.06170-11 

 37. Fourati, S, Charpentier, C, Amiel, C, Morand-Joubert, L, Reigadas, S, Trabaud, M-A , et al. Cross-resistance to elvitegravir and dolutegravir in 502 patients failing on raltegravir: a French national study of raltegravir-experienced HIV-1-infected patients. J Antimicrob Chemother. (2015) 70:1507–12. doi: 10.1093/jac/dku535 


Copyright
 © 2024 Kanamori, Aoki, Kanazawa, Yuda, Makino, Ohata, Fukui, Mori, Yokokawa and Naito. 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/fmed-11-1329922-t002.jpg
Characteristic Overall, N =959 DTG/3TC, N =120 BIC/FTC/TAF, p-value!

N =120
AIDS-defining llnesses, 1 (%) 386 (40.0%) 55 (46.0%) 331(39.0%) 0.196
HIV non-tuberculous mycobacteria 54 (5.6%) 7(5.8%) 47 (5.6%) 0834
HIV cytomegalovirus infection 85 (8.9%) 9(7.5%) 76 (9.1%) 0731
HIV herpes virus infection 10.1%) 0(0.0%) 101%) >0.999
HIV candidiasis 61(6.4%) 7(5.8%) 54(6.4%) 0,999
HIV Preunocystis carinii pneumonia 191(20.0%) 27 (23.0%) 164 (20.0%) 0.464
Encephalopathy, n (%) 13 (14%) 1(0.8%) 12(1.4%) >0.999
HIV encephalopathy 13(13%) 1(08%) 12(1.4%) 0,999
HIV-associated dementia 0(0.0%) 0(0.0%) 0(0.0%)
HIV lymphoid interstitial pneumonitis, 000%) 0(0.0%) 00.0%)
n (%)
Slim disease, 1 (%) 0(00%) 0(0.0%) 0(0.0%)
HIV other specified conditions, n (%) 50 (5.2%) 3(25%) 47 (5.6%) 0.19
HIV-associated nephropathy 37 (3.9%) 3(25%) 34.(41%) 0611
HIV retinopathy 14(15%) 0(0.0%) 14(1.7%) 0.238
HIV disease, n (%) 206 (21.0%) 34(28.0%) 172(21.0%) 0.057
AIDS Acquired immune deficiency 205 (21.0%) 34(280%) 171 (200%) 0.056
syndrome
Neonatal HIV infection 0(0.0%) 0(0.0%) 0(0.0%)
AIDS-related complex 3(03%) 0(0.0%) 3(04%) 0,999
AIDS-defining cancers, 1 (%) 48 (5.0%) 4(33%) 44(5.2%) 0.503

‘Welch's two-sample f-test; Fisher’ exact test.





OPS/images/fmed-11-1329922-g003.jpg
=+ DTGRTC -+ BIC/IFTC/TAF

1.00

Treatment persistence
o °
o ~
o o

o
I
o

p=091

0.00

0 60 120 180 240 300 360 420 480 540 600 660
Number at risk

1961120 117 116 115 104 93 78 55 28 23 5 o

wericTar] 839 819 807 797 775 742 696 655 615 574 514 475

T & 120 10 20 30 30 40 40 50 60 60

Days





OPS/images/fmed-11-1329922-t001.jpg
Overall, N =959 BIC/FTC/TAF,

N =839
Age, years (IQR) 44(3652) 49 (41,53) 443552120 <0.001°
Age group, n (%)
10-19 2(02%) 0(0.0%) 2(02%)
2029 97 (10.1%) 4(3.3%) 93(11.1%)
30-39 245 (25.5%) 25 (20.8%) 220 (26.2%)
40-49 318 (33.2%) 37(30.8%) 281 (33.5%)
50-59 191 (19.9%) 30(25.0%) 161 (19.2%)
60-69 77 (8.0%) 16 (13.3%) 61(7.3%)
270 29(3.0%) 8(6.7%) 21(2:5%)
Sex, n (%) 0.405
Male 903 (94.2%) 111(925%) 792 (94.4%)
Female 56 (5.8%) 9(7.5%) 47 (5.6%)
Follow-up period, days, median (IQR) 638 (431,700) 367 (281,455) 693 (505,700) <0.001°
Hospitalization (yes), n (%) 37(3.9%) 6(5.0%) 31(3.7%) 0.449
Hypertension (yes), n (%) 159 (16.6%) 29 (24.2%) 130 (15.5%) 0.025
Dyslipidemia (yes), 1 (%) 240 (25.0%) 50 (41.7%) 190 (22.6%) <0001
Diabetes mellitus (yes), 1 (%) 207 (21.6%) 40 (33.3%) 167 (19.9%) 0.001
Bone disorder (yes), 1 (%) 68.(7.1%) 1192%) 57 (6.8%) 0342
Vascular disease (yes), n (%) 59(6.2%) 1192%) 48 (5.7%) 0.154
Myocardial infraction (yes), n (%) 3(03%) 2(1.7%) 1(0.1%) 0.043
Stroke (yes), n (%) 33 (3.4%) 7(5.8%) 26 (3.1%) 0173
Angina (yes), 1 (%) 30 (3.1%) 3(25%) 27 (3.2%) 20999
Hypertensive heart diseases (yes), 1 (%) 1(0.1%) 0(0.0%) 1(0.1%) 50999
Psychiatric disorder (yes), n (%) 147 (15.3%) 20 (16.7%) 127 (15.1%) 0.684
Mania and Depression (yes), 1 (%) 92(9.6%) 132.(10.0%) 80 (9.5%) 0.868
Anxiety (yes), n (%) 65 (6.8%) 6(5.0%) 59 (7.0%) 0559
Psychosis (yes), 1 (%) 36 (3.8%) 6(5.0%) 30 (3.6%) 0439
Dementia (yes), 1 (%) 2(02%) 1(0.8%) 1(0.1%) 0235
Insomnia (yes), n (%) 24(25%) 1(0.8%) 23 (27%) 0347
Kidney disease (yes), n (%) 65(6.8%) 10 (8.3%) 55(6.6%) 044
Chronic renal failure (yes), n (%) 41(4.3%) 7(5.8%) 34(4.1%) 0338
Hemodialysis (yes), (%) 0(0:0%) 0.0% 0(0.0%) 0(0.0%)
Urolithiasis (yes), n (%) 27(28%) 3(25%) 24(2.7%) 50999
Hepatitis B coinfection (yes), 1 (%) 155 (16.2%) 18 (15.0%) 137(163%) 0792
Hepatitis C co-infection (yes), n (%) 85 (8.9%) 5(4.2%) 80 (9.5%) 0,058
Syphilis, 1 (%) 539.(56.2%) 65 (54.2%) 474.(55.5%) 0,694
Malignancy (yes), n (%) 70(7.3%) 9(7.5%) 61(7.3%) 0999
AIDS-defining cancers (yes), n (%) 48 (5.0%) 4(33%) 44(5.2%) 0.503
Kaposi sarcoma (yes), n (%) 15 (1.6%) 0(0.0%) 15 (1.8%) 0.239
Burkitt lymphoma (yes), n (%) 4(04%) 1(0:8%) 3(04%) 0415
Non-Hodgkin lymphoma (yes), n (%) 32(3.3%) 4(3.3%) 28(3.3%) >0.999
Malignant neoplasm of the cervix uteri 2(02%) 0(0.0%) 2(02%) 20999
(yes), n (%)
Non-AIDS-defining cancers (yes), 1 (%) 29 (3.0%) 5(4.2%) 242.9%) 0395

"Welchs two sample f-test Fisher’s exacttest
*Wilcoxon rank sum test.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Characteristics and real-world medication persistence of people living with HIV treated with DTG/3TC or BIC/FTC/TAF: a hospital claims database study in Japan



		1 Introduction



		2 Materials and methods



		2.1 Study design and data source



		2.2 Study population



		2.2.1 Study population [1]



		2.2.2 Study population [2]









		2.3 Outcomes



		2.4 Definitions



		2.4.1 Cohorts



		2.4.2 Outcomes



		2.4.3 AIDS-defining cancers/illness



		2.4.4 Comorbidities









		2.5 Statistical analysis









		3 Results



		3.1 Patient selection



		3.2 Distribution of DTG/3TC, BIC/FTC/TAF, and other ART regimens by year



		3.3 Time-to-first prescription of DTG/3TC and BIC/FTC/TAF since the release date



		3.4 Patients’ characteristics of the two cohorts



		3.5 Medication persistence of the two cohorts



		3.6 Hospitalization









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fmed-11-1329922-g001.jpg
[Patients prescribed ART twice or|
more between Jan 1,2018 and

Study population [2]
N=059

Dec 31,2021
N=5088
Excluded N=1
Patient without disease record of
HIV-1 infection
Patients diagnosed with AIDS-
defining illness (ICD: B20-B24)
during 2008-2021
(excluded suspicion)
N=5087
Excluded 558
Patients without DTG/3TC or
BIC/FTC/TAF prescription
Patients pre
DTG/3TC or BICI}TC /TAF &
N=1520 » Exc}luded.\ A49 A
Patients without medication
record at a date more than three
‘months after the index date

No future data more than six
‘months after the index date

Excluded N=21

Patients prescribed both DTG3TC
and BICFTC/TAF

DTG/3TC cohort BIC/FTC/TAF cohort

N=120

39






OPS/images/fmed-11-1329922-g002.jpg
Number of patients (person)

1000%
900%
80.0%
700%
60.0%
50.0%
40.0%
20.0%
200%
10.0%

0.0%

Proportion of ART prescribed

s 88 8 8

$» &
&

2018
(n=3819) (n-mso) (n-Am!) (n-A:soer
Year

“BICFTCITAF =DTG/STC «Other

e

ﬁ@@-ﬁ@@*"#@’
&

&
‘Time to first pescription since the release date (days)

~e—BICFTCITAF  ~e—DTGTC

— oteatc = seFTeTAE






OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Characteristics and real-world
medication persistence of people
living with HIV treated with
DTG/3TC or BIC/FTC/TAF: a
hospital claims database study in
Japan












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






