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      Abstract


Globally, HIV viral load suppression rate which is an indirect measure of the efficacy of antiretroviral (ART) medication is 47% and 52% in Africa. In Cameroon, the viral load (VL) suppression rate is 44.7% and poor adherence is widely documented as being responsible for the large gap in VL Suppression. Enhanced adherence counselling (EAC) sessions, and enrolment and participation in support groups are specific interventions to improve ART adherence and improve viral load suppression. This study assesses the uptake and contribution of support groups and EAC sessions in the management of adolescents with unsuppressed viral load results at Centre Hospitalierd'Essos, Yaounde.



A retrospective correlational quantitative chart review was conducted for 138 files of HIV positive adolescents aged between 10-19-years with HIV viral loads above 1000 copies/ml enrolled in care between January 2009 and December 2019.



The charts of the adolescents revealed that there was an association between completion of EAC sessions in adolescents with unsuppressed viral load and eventual viral load suppression (R.R = 2.5; CI 0.848-6.162; p = 0.033). However, there was no significant association between support group enrolment and active participation, and eventual VL Suppression. Furthermore, combining EAC and support group interventions was strongly associated with eventual VL Suppression in this group of initially unsuppressed adolescents (R.R = 7.5; C.I 2.544-22.360; p < 0.001).



Suppression rates were good after completion of EAC sessions and participation in support group's enrolment for adolescents with a high viral load. As we move towards having 95% of ART-treated adolescents achieve and maintain viral suppression, there is need to reinforce EAC sessions and support groups enrolmentin ART clinics targeting this priority group.
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Introduction




According to The Joint United Nations Programme on HIV/AIDS (UNAIDS) in 2019 about 37.9 million people are living with HIV (PLHIV) worldwide and 770,000 people died at the end of 2018 with HIV/AIDS (UNAIDS, 2019). Eliminating HIV infection by 2030 in Cameroon depends on how much the country will achieve for the third 95 of the UNAIDS three 95 goals which are: To identify 95% of PLHIV, placing 95% identified PLHIV on ART, and achieving VL suppression in 95% of PLHIV on ART by 2030. This requires an approach that includes optimization of HIV case finding, optimal linkage to ART services for identified HIV positive ART naïve clients, and EAC for HIV positive clients on ART with unsuppressed VL. Over the last decade, research has demonstrated the profound impact of HIV treatment in preventing the sexual transmission of HIV [1-3]. This is referred to as "Treatment as Prevention" or TasP [4]. The success of TasP depends on patient adherence to the right ARVs, on maintaining suppressed viral load levels and on the knowledge or awareness of the benefits of viral suppression [4]. Viral load suppression is an important and direct indicator of viral replication hence is a suitable reflection of the efficiency of antiretrovirals (ARVs). As a result, with suppression of viral load, there is a possibility of significant reduction in HIV transmission (zero transmission with undetectable viral load), reduction in opportunistic infections and improvement of quality of life [3]. Hence it remains imperative that people living with HIV (across all age groups) start their treatment and adhere to treatment to attain suppressed viral load titres. This is however not the case as several factors which determine adherence and resistance to ARVs play to offset the expected cascade. In Cameroon; with an HIV prevalence of 2.8% [5]; 44.7% of patients have a suppressed viral load [6]. However, across the different age groups, there are several differences with suppression rates ranging from 22.5% amongst females aged 15-24 to 62.9% amongst females aged 55-64 which both are far from the UNAIDS target of 90% (UNAIDS, 2019). Despite several efforts made, viral load suppression in adolescents remains a challenge in Cameroon. In Cameroon, poor adherence and weak psychosocial support have been earmarked as strong contributors to unsuppressed viral load especially amongst adolescents [7]. Enhanced adherence counselling, which is used to evaluate and support adherence to ARVs in patients with unsuppressed viral load is routinely done. Unfortunately, the documentation of these intervention measures in cases of high viral load amongst adolescents, the assessment of the efficiency of these intervention measures with a view to upscale, and the harmonisation of these intervention measures remain grey areas in HIV care in Cameroon, and these will be the focus of this study. This study sought to highlight the role of enhanced adherence counselling and support groups to eventual viral load suppression in initially unsuppressed adolescents in Cameroon.


Materials and Methods



Study design


The study was a retrospective quantitative correlational cohort study among adolescent at the Centre Hospitalier Essos (CHE). Data was collected from Treatment Charts or ART files of HIV positive adolescent patients enrolled into care at the HIV treatment center of the CHE between January 2009 and December 2019, and from the high viral load (HVL) register.


Study site


The study was conducted in the Centre Hospitalier Essos (CHE)-Yaounde, in the Centre Region of Cameroon. It is a category 2 hospital in the Centre Region of Cameroon. This study site has been a referral healthcare facility for management of HIV infected children and adolescents since 2005. CHE has one of the largest HIV treatment units in Cameroon with currently more than 5000 patients on ARVs in 2019. Furthermore, this patient cohort consists of about 500 adolescents on ARVs who are followed up here by a multidisciplinary team of paediatricians, psychologist, case managers and psychosocial agents.


Study duration


The study was conducted between June 2020 and March 2021. Data was collected between 1st December 2020 and 28th February 2021.


Study participants


This study involved the use of records/files of HIV positive adolescents on ART followed up at the HIV treatment centre in CHE and who had an initial high viral load result.


Inclusion criteria


■	Patient files of HIV positive adolescents (10-19-years) recruited into the clinic cohort between January 2009 and December 2019.



■	Patient files of an HIV positive adolescents on ART for at least six months.



■	Patient files of an HIV positive adolescents who is aware of their status (disclosure completed).



■	Patient files of HIV positive adolescents with two documented viral load results, one high viral load result and a subsequent viral load result after enhanced adherence counselling.


Sampling


The patient files of all HIV-positive adolescents meeting the inclusion criteria were line listed using their ART treatment center codes. These codes were entered into excel andsimple random sampling using Excel was used to select the patient files of 138 participants for the study.


Sample size


The required minimum sample size for the study was calculated using the expected rate of unsuppressed viral load (10%) as proposed by UNAIDS (UNAIDS, 2014), by using the following statistical formula (Lorentz formula). The minimum sample size was therefore 138 patient files of participants enrolled in the study.


Technique and instrument for data collection


Data was collected using a pre-tested structured questionnaire. 



Information was collected from:



•	Individual patient records/files



•	High viral load (HVL) register



The questionnaire collected information on specific patient socio-demographic and clinical characteristics (stage of disease at enrolment, viral load and ARV history, EAC sessions support group and adherence history). The questionnaire was structured into 4 sections: Sociodemographic characteristics and clinical history, support group and EAC participation, adherence evaluation and outcome. Pretesting of the questionnaire was done using several files at CHE to make sure all the information requested by the questionnaire were available from the two chosen sources (patient files and HVL register). All ambiguous questions were modified, and it was ensured that all the information requested by the questionnaire was available in the two primary sources for this study.


Data management and analysis


Data from the questionnaire was entered into CSPRO version 7.4. Data was also stored using an external hard drive and the researcher's Google drive to serve as a backup.



Data was analyzed using SPSS version 25.0. Measures of central tendencies (mean and standard deviation, median and interquartile range) were used to describe the quantitative variables or characteristics of patients while modes were used to describe qualitative variables. Chi square test was used to evaluate the relationship between the dependent variables and each of the independent variables with 95% confidence interval.


Ethical consideration


Ethical clearance was obtained from the Institutional Review Boards (IRBs) of ESS/UCAC and IRB of CHE. However, considering



•	The retrospective nature of the study.



•	No formal contact anticipated between the participants and the research team.



A waiver of informed consent was therefore requested from the board considering the retrospective nature of the study.



Administrative authorisation was also obtained from the administration of CHE. Protection of patient personal information was ensured by use of only ART codes for data collection and all collected data was protected in a secure electronic data base.


Results



Sociodemographic characteristics


Our study included 138 participants with specific sociodemographic characteristics as seen in Table 1 below. The mean age of participants was 15 ± 3-years and 75 (54.3%) were females. Sixty-nine (50%) participants were at World Health Organization (WHO) stage 1, 45 (32.6%) and 6 (4.3%) had stage 4 HIV. Thirty (21.7%) had a history of tuberculosis and 76% of the adolescents were being cared for primarily by their parents.


Viral load, ARV, and Opportunistic infection history


The median first viral load after at least six months of ARV treatment was 12,184 copies/ml. The minimum first unsuppressed VL was 1034 copies/ml, and the maximum was 319,627 copies/ml. In 123 (89.1%) participants, the 1st line ARV regimen was used. One hundred and thirty-eight (100%) took the right dose of medications and opportunistic infections occurred in 30 (21.7%) participants.


Adherence before EAC


Good adherence was reported in 54 (39.1%) participants. Adherence was fair in 54 (39.1%) participants and poor in 30 (21.8%) participants as seen in Table 2 below.


Barriers to viral load suppression using EAC and support group interventions


The main barriers to VL suppression identified using the EAC tool were forgetting to take medication (91.3%) and knowledge deficit (91.3%). The other barriers and interventions are summarized in Table 3 below.


Uptake of EAC and support groups in adolescents with a high viral load


All 138 participants were enrolled into EAC sessions. A total of 126 participants (91.3%) had documented completion of their EAC sessions.



Of the 138 participants, 108 (78.3%) were enrolled in a support group for a mean duration of seven months (Table 4). Forty-eight (34.8%) of adolescents attended both the adolescent and high viral load support groups. The other adolescents exclusively attended either the HVL group (45, 32.6%), the adolescent support group (12, 8.7%) or the disclosure support group (3, 2.2%).



Furthermore, of the 108 participants in support groups, 69 (50%) attended all sessions, 36 (26.1%) missed less than 50% of sessions, and three (2.2%) participants infrequently attended support group sessions.


Viral load suppression after completion of EAC and support group interventions in adolescents with initial high viral load results


Younger age (p = 0.001, CI 0.567-2.263), shorter duration in a support group (p = 0.001, CI 1.347-4.050) and higher initial VL (p = 0.001) were all significantly associated to high repeat VL testing as seen in Table 5. Additionally, those who attended or were recommended EAC sessions before repeat VL testing were also more likely to have a high repeat VL (p = 0.028, CI 0.114-0.339).


Median


Furthermore, 57.1% (72) of those who completed three EAC sessions had suppressed VL, and 71.4% (75) of those who attended more than half of support group sessions had suppressed VL.



Children who completed EAC were two times more likely to have a suppressed VL after retesting (p = 0.033, CI 0.848-6.162) and those who both completed EAC and were in a support group were seven times more likely to have a suppressed VL after retesting (p = 0.001, CI 2.544-22.360) as illustrated in Table 6.


Discussion




In our study, the mean age of participants was 15 (± 3) years and 54.3% of them were females. This result is like that obtained in Uganda [8] and in Cambodia by Chhim and colleagues [9]. In the general population, males have a larger tendency of being virally unsuppressed because of several factors. Men express risky behavioural patterns [7], increase alcohol consumption and use of unauthorized drugs and substances and have a poor attendance to health services which lead to poor adherence and hence treatment [10-12]. Furthermore, in children and adolescents, there is a similar pattern, with females more likely to have a suppressed viral load than males [7]. The predominance of female participants in this study could be explained by the larger number of female adolescents followed up in the ART clinic of CHE, in line with better health seeking behaviors in females.



In our study, a large proportion of the participants were on first line ARV regimen (89.1%) at the time of viral load testing. This is like results obtained by Fokam and colleagues in Cameroon [7] and Martelli and colleagues in Tanzania [13] and more than 73% observed in South Africa. Adolescents on first line ARV therapy have a greater risk of developing treatment failure for several reasons. Those who were perinatally infected may have been exposed to ARVs earlier on in life and for a longer period and hence a higher tendency of treatment failure due to accumulations of drug resistance mutations over time [14,15]. Furthermore, in a nationwide study in Cameroon, Tchouwa and colleagues reported a 10% resistance to ARVs at enrollment which is usually on first line treatment [16], which could explain virologic failure in some adolescents on first line.



Furthermore, all the participants were on the right dose and regimen of medication. Sub therapeutic drug concentrations caused by stock out in pediatric drug formulations and lack of dose-weight adjustments may increase the risk of virologic failure [17]. Hence virologic failure in this group of participants could not be associated with poor ART dosage or wrong ART regimens.



Again, 21.7% of the participants had an opportunistic infection. This is larger than 13.3% obtained in Northern Ethiopia by Hailu and colleagues [18]. The discrepancy could be explained by the inclusion of young adults in the North Ethiopian study and the less efficient immune response against infections in children and adolescents living with HIV [19]. This could be due to several explanations like the pill burden that would be encountered by adolescents that would be on other medications and drug interactions.



Good adherence was reported in 39.1% of participants and weak adherence in 60.9% of the participants. The relationship between poor adherence and unsuppressed viral load in adolescents has been widely documented in several studies: in Cameroon [7], South Africa, Zimbabwe [20] and in Tanzania [15]. This is biologically plausible as poor adherence result in drug dosages below the level necessary to produce a therapeutic effect and this could enable the development of drug resistance [20]. Furthermore, young people begin to assert more autonomous control over their decisions during adolescence and they may then choose to exercise control by not taking medication, or attending appointments. The focus of the two interventions highlighted in this study (Enhanced adherence counseling and support group participation) will be to modify adherence to ARVs in adolescents.


Association between uptake and completion of EAC and eventual viral load suppression


Of the 138 charts reviewed, 126 participants (91.3%) had documented completion of their EAC sessions. This is higher than 77% obtained in Uganda [21] and 70.6% in Zimbabwe [22]. The difference could be because of a smaller number of participants in the present study and the systematic enrollment of all participants with unsuppressed viral load samples in EAC sessions prior to further ARV pick up. The uptake of EAC in CHE is good and is a strong foundation for the success of EAC as an intervention to improve adherence in participants with unsuppressed viral load results.



The assessment of barriers to adherence is the cornerstone of the first EAC session and is the foundation for the design of interventions to improve adherence in participants with a high viral load. In this study, the main barriers to VL suppression identified using the EAC tool were forgetting to take medication (91.3%) and knowledge deficit (91.3%). Identification of forgetfulness as a barrier to adherence has been highlighted in several studies. However, this is less than 100% obtained by Ankrah and colleagues in Ghana [23] but more than 63% obtained by Shubber and colleagues from a systematic review and meta-analysis [24]. The higher numbers of adolescents highlighting forgetfulness as the main barrier to adherence in this study is probably because of the focus of this study only on participants with an unsuppressed viral load compared to the other studies where the focus was on adolescents irrespective of their viral load results. Knowledge deficit was not highlighted in other studies as a barrier to adherence and was a key barrier in this study. This could be explained by the detailed exploration of the knowledge of the client on ARVs and adherence using the EAC tool and questionnaire with minor deficits in knowledge recorded as a knowledge gap. However, this provides a platform to strengthen the knowledge of adolescents on the importance of ARVs, adherence and side effects of ARVs which may boost adherence to ARVs.



Furthermore, other barriers to adherence identified in more than half of the participants included feeling better hence no need to continue ARVs, discomfort related to frequent hospital visits, adverse effects of ARVs, incorrect health beliefs, stigma and discrimination and long waiting times. These are like the barriers highlighted in Ghana by Ankrah and colleagues [23] where the main barriers to ARV adherence were forgetfulness, stigma, and adverse effects of ARVs. Similar barriers were also highlighted in South Africa [25], in Zambia [26] and in Uganda [27]. The identification of barriers to adherence serves as the first step to the resolution of adherence challenges in these adolescents.



This was followed by discussions and tailoring of interventions to facilitate removal of these barriers to adherence. Interventions such as individual counseling on basic HIV and ARV (to address knowledge deficit, drug addiction, incorrect health beliefs, stigma, and false sensation of well-being) and use of reminder devices (to address forgetfulness) were the most popular interventions to remove most of the identified barriers to adherence. These were mainly rolled out by one-on-one sessions (EAC sessions) and through support group meetings with focus on addressing knowledge gaps and strengthening behaviors which improve ARV adherence. Similar facilitators were identified in Uganda by Nabukeera-Barungi and colleagues [27] and in Ghana [23]. However, several other significant barriers to suppressed repeat viral load results and these included younger age, shorter participation in a support group and high initial viral load results. These are like barriers observed in Uganda [21] and Zimbabwe [22]. Younger age is usually associated with infection through mother to child transmission and this is subsequently associated with longer exposure to ARVs and hence higher risk of ARV resistance from mutations. Furthermore, high initial viral load results usually reflect treatment failure, and this cannot be resolved by improving adherence.



Our findings suggest that overall viral suppression after at least three enhanced adherence counseling sessions was at 57.1%. This is like 48% observed in Swaziland [28] and 66.4% in Ethiopia [29]. Nonetheless, the current finding is lower than expected by WHO standards (70%) but aligns with the WHO and UNAIDS recommendation that suspected virologic failure should be addressed by enhanced adherence counseling and repeat viral load measurements before considering treatment switch to a second-line drug [30]. Thus, successful completion of enhanced adherence counseling sessions can preserve the first-line treatment regimen. This could decrease the burden on the health system by reducing cost associated with 2nd and 3rd line regimens and could also reduce the transmission of resistant strains from the newly infected people.



However, these results are higher than repeat viral suppression rates reported in Zimbabwe by Bvochora and colleagues [22] and in Uganda [21] which were 31% and 23% respectively. The differences could be because of involvement of adult and pediatric participants in the latter studies, differences in counseling models across countries and differences in virologic resistance across the different countries.



It is worth noting that while completion of EAC was linked to suppressed repeat VL, our study also revealed that the need for more than three EAC sessions was associated with high repeat VL. This stands to reason given that additional EAC sessions are only recommended in people with poor ARV adherence during EAC evaluation, and poor adherence is a principal reason for high VL.


Association between participation in support groups and eventual viral load suppression


Peer support groups have clearly demonstrated impact on improving health-seeking behavior and HIV treatment outcomes for ALHIV, such as linkage, adherence to antiretroviral therapy (ART), retention in care, and viral suppression [31]. A total of 108 participants (78.3%) were enrolled in a support group which were either the high viral load support group, the adolescent support group, or the disclosure support group. Support group models in Zimbabwe [32] and Kenya [33] have demonstrated a strong effect of adolescent support group models on viral load suppression in adolescents. Furthermore, more than 75% of these adolescents attended more than half of the support group sessions. This is important as the effectiveness of the support group sessions will largely depend on the active and regular participation of the adolescents in these support groups.



Across the participants in this study, 71.4% of those who attended more than half of the support group sessions had a subsequent suppressed viral load result. This further reinforces the importance of client education, counseling, and peer support in improving adherence and subsequently improving client treatment outcomes.



However, support group enrolment and participation did not significantly influence viral load suppression as an independent intervention.


Association between combining EAC and support group interventions and eventual viral load suppression


In this study, participants who completed enhanced adherence counseling sessions and were in a support group were seven (7) times more likely to have a suppressed viral load result after retesting. This demonstrates a strong synergistic relationship between the two interventions: EAC and support groups, to support eventual viral load suppression in initially unsuppressed adolescents. Considering that both interventions address the same barriers in different ways, it is important that adolescents benefit from both interventions to address challenges in adherence especially in the context of unsuppressed viral load results.


Conclusion




Viral load suppression remains the most important treatment outcome for all patients living with HIV and AIDS. In adolescents, most of the challenges with viral load suppression arise from poor adherence to ARVs. In Cameroon, poor adherence and weak psychosocial support have been consistently highlighted as strong contributors to unsuppressed viral load especially amongst adolescents.



This study was aimed at assessing the association between uptake and completion of enhanced adherence counselling sessions and participation in support groups, and viral load suppression by retrospectively examining patient records of adolescents in the HIV treatment center in CHE.



Across these participants, uptake, and completion of EAC was associated with viral load suppression in initially unsuppressed adolescent clients. Furthermore, enrolment and participation in support groups was also a key intervention in attaining viral suppression in unsuppressed adolescents. Again, repeat viral load suppression was improved after EAC sessions and enrolment in support group sessions with both interventions being synergistic to improve repeat viral load suppression. However, the requirement for more EAC sessions seemed to be an indication for high repeat VL.



These results permit us to highlight the importance of EAC sessions and support group sessions in the routine management of adolescents living with HIV/AIDS especially in the context of unsuppressed viral load results and adherence gaps.



However, this was a hospital-based study involving a single category 2 health facility where the standard of care is high. Other studies should be rolled out at different levels of the health pyramid and involving larger sample sizes to reinforce these findings.




Table 1: Sociodemographic and Clinical characteristics of 138 adolescent participants at CHE. View Table 1





Table 2: Adherence by frequency of pill intake in 138 adolescents with HVL at CHE. View Table 2





Table 3: Barriers to VL suppression identified during EAC of adolescents at CHE. View Table 3





Table 4: Support group enrollment and attendance of adolescents with HVL at CHE. View Table 4





Table 5: Barriers to suppressed repeat viral load in adolescent participants at CHE. View Table 5





Table 6: EAC and VL suppression in adolescents with initially unsuppressed VL at CHE. View Table 6




References

 





		
		
			Cohen MS, Chen YQ, McCauley M, et al. (2016) Antiretroviral therapy for the prevention of HIV-1 transmission. N Engl J Med 375: 830-839.
		
	

		
		
			Bavinton BR, Pinto AN, Phanuphak N, et al. (2018) Opposites Attract Study Group. Viral suppression and HIV transmission in serodiscordant male couples: An international, prospective, observational, cohort study. Lancet HIV 5: e438-e447.
		
	

		
		
			Rodger AJ, Cambiano V, Bruun T, 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: 2428-2438.
		
	

		
		
			https://www.cdc.gov/hiv/pdf/risk/art/cdc-hiv-art-viral-suppression.pdf
		
	

		
		
			https://www.dhsprogram.com/pubs/pdf/FR360/FR360.pdf
		
	

		
		
			https://phia.icap.columbia.edu/wpcontent/uploads/2018/07/3471CAMPHIA_Cameroon-SS_A4_v13_requests_7.25.18.pdf
		
	

		
		
			Fokam J, Sosso SM, Yagai B, et al. (2019) Viral suppression in adults, adolescents and children receiving antiretroviral therapy in Cameroon: Adolescents at high risk of virological failure in the era of “test and treat”. AIDS Research and Therapy 16:
		
	

		
		
			Natukunda J, Kirabira P, Ong KIC, et al. (2019) Virologic failure in HIV-positive adolescents with perfect adherence in Uganda: A cross-sectional study. Trop Med Health47: 8.
		
	

		
		
			Chhim K, Mburu G, Tuot S, et al. (2018) Factors associated with viral non-suppression among adolescents living with HIV in Cambodia: A cross-sectional study. AIDS Res Ther 15: 20.
		
	

		
		
			Ochieng-Ooko V, Ochieng D, Sidle JE, et al. (2010) Influence of gender on loss to follow-up in a large HIV treatment programme in western Kenya. Bulletin of the World Health Organization88: 681-688.
		
	

		
		
			Kranzer K, Lewis JJ, Ford N, et al. (2010) Treatment interruption in a primary care antiretroviral therapy program in South Africa: Cohort analysis of trends and risk factors. J Acquir Immune Defic Syndr 55: e17-e23.
		
	

		
		
			Cornell M, McIntyre J, Myer L (2011) Men and antiretroviral therapy in Africa: Our blind spot. Trop Med Int Health 16: 828-829.
		
	

		
		
			Martelli G, Antonucci R, Mukurasi A, et al. (2019) Adherence to antiretroviral treatment among children and adolescents in Tanzania: Comparison between pill count and viral load outcomes in a rural context of Mwanza region. PLoS One 14: e0214014.
		
	

		
		
			Kebe K, Thiam M, DiagneGueye NR, et al. (2012) High rate of antiretroviral drug resistance mutations in HIV type 1-infected senegalese children in virological failure on first-line treatment according to the world health organization guidelines. AIDS Res Hum Retroviruses 29: 242-249.
		
	

		
		
			Muri L, Gamell A, Ntamatungiro AJ, et al. (2017) Development of HIV drug resistance and therapeutic failure in children and adolescents in rural Tanzania: An emerging public health concern. AIDS 31: 61-70.
		
	

		
		
			Tchouwa G, Eymard-Duvernay S, Cournil A, et al. (2018) Prevalence of pretreatment HIV drug resistance in Cameroon following a nationally representative WHO survey. Journal of Antimicrobial Chemotherapy 73: 2468-2474.
		
	

		
		
			Kamya MR, Mayanja-Kizza H, Kambugu A, et al. (2007) Predictors of long-term viral failure among Ugandan children and adults treated with antiretroviral therapy. J Acquir Immune 46: 187-193.
		
	

		
		
			Hailu GG, Hagos DG, Hagos AK, et al. (2018) Virological and immunological failure of HAART and associated risk factors among adults and adolescents in the Tigray region of Northern Ethiopia. PLoS One13:
		
	

		
		
			Ásbjörnsdóttir KH, Hughes JP, Wamalwa D, et al. (2016) Differences in virologic and immunologic response to antiretroviral therapy among HIV-1-infected infants and children. AIDS 30: 2835-2843.
		
	

		
		
			Sithole Z, Mbizvo E, Chonzi P (2018) Virological failure among adolescents on ART, Harare City, 2017- a case-control study. BMC Infect Dis18: 469.
		
	

		
		
			Nasuuna E, Kigozi J, Babirye L, et al. (2018) Low HIV viral suppression rates following the intensive adherence counseling (IAC) program for children and adolescents with viral failure in public health facilities in Uganda. BMC Public Health18: 1048.
		
	

		
		
			Bvochora T, Satyanarayana S, Takarinda KC, et al. (2019) Enhanced adherence counselling and viral load suppression in HIV seropositive patients with an initial high viral load in Harare, Zimbabwe: Operational issues. PLoS One 14: e0211326.
		
	

		
		
			Ankrah DN, Koster ES, Mantel-Teeuwisse AK, et al. (2016) Facilitators and barriers to antiretroviral therapy adherence among adolescents in Ghana. Patient Prefer Adherence10: 329-337.
		
	

		
		
			Shubber Z, Mills EJ, Nachega JB, et al. (2016) Patient-reported barriers to adherence to antiretroviral therapy: A Systematic Review and meta-analysis. PLoS Med 13: e1002183.
		
	

		
		
			Van Wyk B, Davids L (2019) Challenges to HIV treatment adherence amongst adolescents in a low socio-economic setting in Cape Town. South Afr J HIV Med 20: 1002.
		
	

		
		
			Mesic A, Halim N, MacLeod W, et al. (2019) Facilitators and barriers to adherence to antiretroviral therapy and retention in care among adolescents living with HIV/AIDS in zambia: A mixed methods study. AIDS Behav 23: 2618-2628.
		
	

		
		
			Nabukeera-Barungi N, Elyanu P, Asire B, et al. (2015) Adherence to antiretroviral therapy and retention in care for adolescents living with HIV from 10 districts in Uganda. BMC Infect Dis 15: 520.
		
	

		
		
			Jobanputra K, Parker LA, Azih C, et al. (2015) Factors associated with virological failure and suppression after enhanced adherence counselling, in children, adolescents and adults on antiretroviral therapy for HIV in Swaziland. PLoS One10:
		
	

		
		
			Diress G, Dagne S, Alemnew B, et al. (2019) Viral load suppression after enhanced adherence counseling and its predictors among high viral load HIV seropositive people in north wollo zone public hospitals, Northeast Ethiopia, 2019: Retrospective cohort study. AIDS Res Treat 2020: 8909232.
		
	

		
		
			https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
		
	

		
		
			Mark D, Hrapcak S, Ameyan W, et al. (2019) Peer support for adolescents and young people living with HIV in sub-Saharan Africa: Emerging insights and a methodological agenda. Current HIV/AIDS reports, 16: 467-474.
		
	

		
		
			Willis N, Milanzi A, Mawodzeke M, et al. (2019) Effectiveness of community adolescent treatment supporters (CATS) interventions in improving linkage and retention in care, adherence to ART and psychosocial well-being: A randomised trial among adolescents living with HIV in rural Zimbabwe. BMC Public Health 19:
		
	

		
		
			https://www.pepfarsolutions.org/solutions/2018/10/30/operation-triple-zero-empowering-adolescents-and-young-people-living-with-hiv-to-take-control-of-their-own-health
		
	



	
	
      

    

  

