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Background: People living with HIV/AIDS are enrolled in lifelong Anti-Retroviral Treatment (ART) irrespective of their clinical staging as well as CD4 cell count. Although this “Universal Test and Treat” strategy of ART was found to have numerous benefits, loss from follow-up and poor retention remained a long-term challenge for the achievement of ART program targets. Hence, this study is aimed at addressing the much-needed effect of the test and treat strategy on the incidence of loss to follow-up (LTFU) in Ethiopia.

Method and materials: An institution-based follow-up study was conducted on 513 adults (age ≥15) who enrolled in ART at a public health institution in Bahir Dar City, Northwest Ethiopia. Data were extracted from the charts of selected patients and exported to Stata 14.2 software for analysis. Basic socio-demographic, epidemiological, and clinical characteristics were described. The Kaplan–Meier curve was used to estimate the loss to follow-up free (survival) probability of HIV-positive adults at 6, 12, 24, and 48 months of ART therapy. We fitted a multivariable Cox model to determine the statistically significant predictors of LTFU.

Result: The incidence density of LTFU was 9.7 per 100 person-years of observation (95% CI: 7.9–11.9 per 100 PYO). Overall, LTFU is higher in the rapid ART initiation (24% in rapid initiated vs. 11.3% in lately initiated, AHR 2.08, P = 0.004), in males (23% males vs. 14.7% females, AHR1.96, P = 0.004), in singles (34% single vs. 11% married, with AHR1.83, P = 0.044), in non-disclosed HIV-status (33% non-disclosed 11% disclosed, AHR 2.00 p = 0.001). Patients with poor/fair ART adherence were also identified as another risk group of LTFU (37% in poor vs. 10.5% in good adherence group, AHR 4.35, P = 0.001).

Conclusion: The incidence of LTFU in this universal test and treat era was high, and the highest figure was observed in the first 6 months. Immediate initiation of ART in a universal test and treat strategy shall be implemented cautiously to improve patient retention and due attention shall be given to those high-risk patients.
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Introduction

HIV/AIDS is a major global public health concern, having claimed the lives of 36.3 million people so far (1). Despite the fact that there is no cure for HIV/AIDS, antiretroviral medication (ART) has been the major treatment and preventative option since the late 1980's (2). According to the UNAIDS 2021 report, ART has been attributed to a 31 and 47% global reduction in the incidence of new HIV infections and HIV/AIDS-related deaths (3), respectively. With regard to this, in the year 2014, UNAIDS launched the three “95-95-95” targets for 2030 for HIV/AIDS, which are directly linked to improving ART services (4). After 2 years of the UNAIDS ambitious goals, the World Health Organization (WHO) also developed the “Universal Test And Treat (UTT)” strategy that recommends rapid initiation of ART for all HIV-positive individuals regardless of clinical status or CD4 cell count (5). Rapid ART initiation has been found to be important for increasing ART access, ensuring maximal and long-term viral load suppression, restoring and preserving immune function, improving quality of life, preventing transmission, and reducing HIV-related morbidity and mortality (6–8). In this regard, access to ART has been rapidly expanded and about 73% of HIV-positive individuals have gotten access to ART globally (1, 3). Ensuring long-term follow-up and retention on ART, however, remains a major challenge for the success of ART program targets as well as UNAIDS' ambitious goals.

Loss to follow-up (LTFU) which is defined as the absence of an ART refill or follow-up for 3 months or longer from the last follow-up schedule continues to be a significant public health concern on ART programs (2, 9, 10). Low- and middle-income countries (LMICs) carried the world's highest burden of LTFU, whereby only 65–70% of patients were receiving ART after 36 months of initiation of ART (11). Additionally, the incidence of LTFU ranges from 7.1 per 100 persons per year of observation in India (12), 10.3 in South Africa (13), 26.3 in Malawi (14), and 7.5 (15) in Uganda, respectively.

Moreover, studies conducted in Ethiopia before UTT have shown that both the proportion and incidence of LTFU greatly vary across regions and health institutions. For instance, in Debre Markos, Gondar, Pawi, Hadiya, and Jigigia (Eastern Ethiopia), it reaches 10.5 per 100 PYO, 11.6 per 100 PYO, 11.9 per 100 PYO, and 26.6 per 100 PY, respectively (16–20). The above studies also showed that the incidence of LTFU increases exponentially over time. Indeed, while the currently implemented UTT strategy demonstrated numerous positive effects compared to the previous Pre–UTT era, its association with loss to follow-up is not adequately investigated globally, particularly in Ethiopia. However, few studies conducted at some LMICs such as South Africa (21, 22), Nigeria (23), Zimbabwe (24), and Uganda (15) revealed that rapid initiation of ART significantly increases the incidence of LTFU. Approximately 34 and 33% of patients in Nigeria and South Africa who initiated ART in this era, respectively, were lost from their routine follow-up within 12 months in Nigeria and 24 months in South Africa (21, 22). On the other hand, according to a study conducted in San Francisco, United States of America, no significant difference was observed in the incidence of LTFU between same-day initiation and late initiation of ART (25).

LTFU is the leading cause of morbidity, mortality, hospitalization, treatment failure, high burden of opportunistic infections (OIs), the emergence of drug resistance to HIV, and transmission of the virus to uninfected sexual partners among patients with HIV/AIDS (9, 10, 12, 15–17). The factors which contributed to the increased burden of LTFU were age, sex, educational status, marital status, occupation, HIV-disclosure status, functional status, time to ART initiation, WHO clinical stage, CD4 level of the patient, BMI status, types of ART regimen, level of drug adherence, Cotrimoxazole Preventive Therapy (CPT) utilization status, substance abuse level, and Isoniazid Preventive Therapy (IPT) utilization status (12, 14, 15, 20, 26–30).

To decrease the incidence of LTFU, interventions such as expanding ART service sites, monitoring patients through frequent phone calls, offering a client-centered appointment system, and lowering the pill burden have been suggested and are being implemented both regionally and worldwide (2, 10). Despite these efforts, Ethiopia has been recognized as one of the top 25 nations with the largest number of new HIV infections, which has been connected to an increase in the prevalence of LTFU (31). Hence, a sustained effort is required to provide updated information on the incidence and predictors of loss to follow-up when the test and treat strategy is implemented. Therefore, the aims of this study were to investigate the incidence of loss to follow-up in “test and treat era” and its predictors among adults receiving ART in Northwest Ethiopia.



Methodology


Study design and setting

An institution-based cohort study was conducted on adults enrolled in ART in Felegehiwot Comprehensive Specialized Hospital (FHCSH), Northwest Ethiopia, from November 2016 to October 2020. It is one of the earliest comprehensive specialized hospitals in Amara regional state, located in Bahia Dar town, 565 km from Addis Ababa, the capital city of Ethiopia (Figure 1). The hospital is also the earliest ART service center in the region, where it has been providing ART care and service since 2003. According to the report of the Amhara regional health bureau, the hospital bears the highest burden of HIV/AIDS patient load in the region. A total of 13,275 HIV-positive adults have been enrolled in ART services since 2003, of which 1,030 newly started ART after the implementation of the universal treat-all strategy in November 2016. Currently, 6,645 people have active ART follow-ups in the hospital.
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FIGURE 1
 ArcMap of Felegehiwot Comprehensive Specialized Hospital, Northwest Ethiopia, 2022.




Study period

This study took a 9-month duration starting from research question identification to the accomplishment of the overall work of the research. Data for the study were collected from 15 March 2020 to 15 April 2021 by three BSc nurse professionals. The advisors strongly participated in reviewing this work and providing constructive feedback from 29 October 2021 till 02 June 2021.



Study participants

The source population for this study was all HIV-positive adults who were newly enrolled in ART at FHCSH following the implementation of the UTT strategy. All HIV-positive adults who were newly enrolled on ART from November 2016 to October 2020 at FHSCH and who had at least one active follow-up visit were included. On the contrary, HIV-positive adults whose charts were lost during the data collection period (six) and who had incomplete records of age, ART initiation date, and HIV confirmation date (25) were excluded from the study.



Sample size determination and sampling technique

The minimum sample size required to conduct this study was calculated by STATA (V.14.2) software using a Log-rank test comparing two survival rate methods. By considering the following parameters, such as 0.05% level of significance, 80% power, 95% confidence interval, a 1:1 ratio of exposed to unexposed, and significant predictors of LTFU from a previous study (16), a 513 sample size was used to conduct the study. Initially, the medical registration numbers of HIV-positive adults were extracted from the electronic ART database. Then, a total of 513 study units were selected using a computer-generated random sampling method.



Variables of the study

The outcome variable for this study is the occurrence of loss to follow-up at some point in time. The main exposure variable is the time to initiation of ART (within 7 or beyond 7 days). The other predictor variables were categorized as socio-demographic variables (sex, age, educational status, marital status, occupation, having cell-phone and residence) and Clinical and treatment-related factors including functional status, baseline body mass index (BMI) status, baseline CD4 count, presence or absence of OI, utilization of Isoniazid prophylaxis therapy (IPT), use of Cotrimoxazole preventive therapy (CPT), baseline WHO clinical stage, ART regimen type, history of ART regimen change and treatment failure, HIV disclosure status, and ART drug adherence status.



Operational definitions

The outcome status of the patient was dichotomized into LTFU or censored. A patient is categorized as LTFU when an individual has failed to visit ART clinics more than 90 days after the last appointment date and has not been classified as either “died” or “transferring out” (10). Censored (non-LTFU) was considered when patients on ART did not develop the outcome (including transfer out patients, death, and those still on ART even at the end of the follow-up period). Time to event is the time interval (in months) between ART initiations and the occurrence of LTFU. Time to ART initiation is the time interval in a day from the confirmation of HIV status till the patient is enrolled in ART. Rapid ART initiation is defined as the initiation of ART within 7 days of confirmation of diagnosis irrespective of WHO clinical staging as well as CD4+ cell counts. The functional status of the patient is categorized as “working” if the daily activities of people living with HIV/AIDS were not altered due to illness; “ambulatory” if the patient was not fully working but was able to do minor tasks at home, and “bedridden” when the patient remained in bed most of the time (10). ART drug adherence was defined as the percentage of ART drug dosage taken from a monthly dose, and it was classified as good, fair, or poor. Hence, good adherence was reported if equal to or >95%, fair if 85% to 94%, and poor if < 85% of the monthly doses were taken (10).



Data collection procedures and data quality

The data abstraction checklist was adapted from the Federal Ministry of Health (FMOH) ART follow-up form, the patient intake, and monitoring formats after reviewing different articles. Three BSc Nurse Professionals collected the data while being closely supervised by a master of public health professional with experience in monitoring and supervising ART programs. Both data collectors and supervisors received one-day training about the purpose of the study, how to extract relevant data, and how to guarantee the confidentiality of patient information to ensure the quality of the data. Supervisors also reviewed the consistency and completeness of the data every day.



Data processing and analysis procedures

After the data were coded, it was entered into Epi_data version 4.6 and simultaneously exported to STATA 14.2 software to undergo further statistical analysis. Missing data were handled and managed by the multiple imputations technique after checking the missing at random (MAR) patterns of the variables with the missing record. The imputation was computed with Multivariate Chained Equation (MVCE) model (32). Finally, sensitivity analysis was computed to compare if there are significant changes in the effect sizes between the original data and imputed data. Summary measures such as median with Interquartile Range (IQR) and proportions were used to summarize continuous and categorical variables, respectively. Moreover, tables and graphs were also used to present data. The survival data were summarized by the Kaplan–Meier curve and the Log-rank test. The Kaplan–Meier curve was used to determine the LTFU-free survival time at each specific period. Whereas, the log-rank test was used to compare LTFU-free survival time between categories of each explanatory variable.

After fitting the model, its goodness of fit was checked by the Cox–Snell residual plot. Indeed, the proportional hazard (PH) assumption of the model was verified by both graphical tests (Log-log survival probability plot and Schoenfeld residual plot) and the Schoenfeld residual PH test. Both bivariable and multivariable Cox regression models were fitted to identify the predictors of loss to follow-up, and those variables with a p < 0.05 in the multivariable analysis were considered significant predictors of loss to follow-up.



Ethical considerations

Since the study was conducted retrospectively using a patient's medical record, the need for informed consent was waived by the Institutional Review Board (IRB) of Bahir Dar University, College of Medicine and Health Science with a protocol number of 058/2021. Instead, a supportive letter was sent from the IRB to the study setting. Then, a permission letter was obtained from the directors, followed by the ART clinic focal person of Felegehiwot Comprehensive Specialized Hospital (FHCSH). Besides, information in the data extraction tool was kept anonymous. The confidentiality of information was kept throughout the entire study process, and the information was used only for the study purpose.




Result


Results of socio-demographic characteristics

From a total of 513 calculated samples of HIV-positive adults, 507 (98.8%) were included for final analysis. Six (06) participants were dropped from being studied due to the loss of the patient's medical chart and ambiguity of records inside the chart. Slightly more than half 268 (52.86%), 246 (51.3%) of the individuals were females and married, respectively. The median age of the study participants was 32 years, with an interquartile range (IQR) of 27–40 = 13 years. Regarding the residence of the study participants, more than two-thirds (362, or 71.4%) were from urban areas, whereas more than one-fourth (141, or 27.81%) did not attend formal education (Table 1).


TABLE 1 Socio-demographic characteristics of HIV-positive adults receiving ART by ART initiation time in FHCSH, Northwest Ethiopia, 2022.
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Clinical, immunological, and treatment-related characteristic

More than half, that is, 287 (56.6%) of study participants were initiated to ART within 7 days of confirmation of diagnosis, of which 112 (39%) were initiated within the same day of diagnosis. According to the WHO clinical staging, nearly two-thirds (66.3%) of them were in clinical stage I or II diseases at baseline. The median BMI and CD4 values of the study participants were 20.07 (IQR 18–22) and 278 (IQR 121–451), respectively. Altogether, nearly 37% (90) of HIV-positive adults had a baseline CD4 values < 200 cell/mm3. In terms of OI, around 108 (21.3%) of those individuals had TB/HIV co-infection. Regarding ART drug adherence, more than two-thirds (359, 70%) had good adherence levels (Table 2).


TABLE 2 Clinical and treatment-related characteristics of adults receiving ART by Art initiation time in FHCSH, Northwest Ethiopia, 2022.
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Outcome status of study participant

The study participants were followed for a minimum of 1 month to a maximum of 48 months which provides a total of 11,493 person month (957.76 Person years of observation/PYO). The median follow-up time for the study participants was 23 months (IQR 9–36 months). Upon the compilation of the follow-up period, nearly one-fourth (18.34%, 95% CI: 15–22) of patients were LTFU, which yields the incidence density of LTFU as 9.7 per 100 (95% CI:7.9–11.9) PYO. Additionally, the incidence density of LTFU was 20.6 per 100 PYO (95% CI: 15.5–27.3), 13.6 per 100 PYO (95% CI: 10.5–17.7), 10.7 per 100 PYO (95% CI: 8.5–13.3), and 9.7 per 100 PYO (95% CI: 7.9–11.9), in the first 6, 12, and 48 months, respectively. Moreover, the estimated cumulative LTFU-free survival probability was 92% (95% CI: 88.8–93.7%) for the first 6 months, 87.9% (95% CI; 84.5–90.5%) at the end of 12 months, 82% (95% CI; 78–85.5%) at the end of 2 years, 76.6% (95% CI: 71.7–80.7%) at the end of 3 years, and 74.2% (95% CI: 68.6–88.8%) at the end of 4 years of follow-up period (Figure 2).


[image: Figure 2]
FIGURE 2
 Kaplan-Meier estimate of LTFU-free estimate among adults receiving ART in FHCSH, Northwest Ethiopia, 2022.




Kaplan–Meier survival estimate based on variables

Both the incidence of LTFU- and LTFU-free survival probability vary across categories of each independent variable. For instance, the LTFU-free survival probability of patients who were initiated into ART within 7 days (65.8%, 95% CI: 57.61–72.9) was much lower than those who were initiated after 7 days of diagnosis (84.8%, 95% CI: 78.09–89.7). Additionally, the LTFU-free survival probability among patients who disclosed their status (84.19%, 95% CI: 78–88.5) was significantly higher than their counterparts (56.25%, 95% CI: 455–65.5) at the end of the follow-up period (Figure 3).


[image: Figure 3]
FIGURE 3
 LTFU-free survival estimates using ART initiation date of Adults receiving in FHCSH, Northwest Ethiopia, 2022.




Predictors of loss to follow-up

During bi-variable Cox-proportional regression analysis, 12 variables that had p < 0.25 were selected for multivariable Cox-regression regression analysis. In the final analysis, the following five variables namely time to ART initiation, sex, marital status ART disclosure status, taking CPT status, and ART drug adherence level were identified as the major of LTFU at p < 0.05. In this regard, HIV-positive adults who commenced ART within 7 days were almost two times more likely to be lost from their routine care than those who initiated later (24% in the rapidly initiated group vs. 11.3% in the lately initiated group with AHR:2.08, p = 0.004). Additionally, male HIV-positive adults have a nearly two-fold higher risk of LTFU than females (23% in male vs. 14.7% in female, AHR 1.96, value = 0.004). The hazard of LTFU among unmarried/single HIV-positive patients was also approximately two times that of married individuals (34% in single vs. 11% in married, with AHR 1.83, P = 0.044).

Moreover, the hazard of LTFU among HIV-positive adults who did not disclose their status is more than two times higher when compared to their counterparts (33% in non-disclosed vs. 11% in disclosed group AHR 2.00, P = 0.001). The risk of LTFU was 4.36 times greater in patients with fair/poor adherence than in those with good ART adherence (37% in poor adherence vs. 10.5% in the good adherence group, AHR 4.35, P = 0.000). In the end, HIV-positive adults who did not receive CPT were nearly two times at higher hazard of being lost from their follow-up compared to their counterparts (15% among received vs. 23.1%, AHR 1.74, P = 0.035) (Table 3).


TABLE 3 Bivariable and multivariable Cox regression analysis predictors of LTFU among adults on ART at FHCSH, Northwest Ethiopia, 2022.
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The goodness of fit of the Cox proportional hazard regression model was checked by the Cox–Snell residual plot. Based on the Cox–Snell residuals plot, the Nelson_aelon hazard line has a 45-degree alignment with the reference line, indicating that the model is well-fitting (Figure 4). The proportional hazard assumption of the model was verified both graphically and through statistical tests (using the Log-Log survival probability plot, Schoenfeld residuals plot, and Schoenfeld residuals proportional hazard (PH) test), respectively. The proportional hazard assumption was satisfied since the P-value of the PH test for all variables in the final model was >0.05. Additionally, the yields of graphical tests (Log-Log survival probability plot and Schoenfeld residuals plot) illustrate that the effect of each predictor on the outcome was constant throughout time.


[image: Figure 4]
FIGURE 4
 A graph of Cox-Snell residual test showing overall goodness of fit test result among adults receiving ART in FHCSH, Northwest Ethiopia, 2022.





Discussion

This institution-based retrospective cohort study was carried out to assess the incidence and predictors of LTFU following the implementation of the Test and Treat strategy at FHCSH, Northwest Ethiopia. In this study, the overall incidence density of LTFU among HIV-positive adults on ART at FHCSH was found to be 9.7 per 100 person-year of observation. The finding was in line with previous studies conducted in Gondar (16), Pawi (18), Hadiya zone (19), and Uganda (17). On the other hand, this finding is lower when compared with a study conducted at Karama hospital in the Somali region of Ethiopia (20). The possible discrepancy might be because of the mobile nature of the people in the Somali region as a result of their livelihood conditions (33). The presence of no stable settlement and the mobile nature of the people in turn lead patients on ART not to have regular follow-ups and eventually loss of care. In addition, access to ART will be burdensome for such mobile people, so they will end up with discontinuation of their care (34).

Socio-demographic characteristics such as sex and marital status were identified as important predictors of LTFU. For instance, it was observed that male HIV-positive adults had a nearly two-fold increased risk of LTFU compared to females. The findings were comparable to other studies conducted in eastern Ethiopia and India (12, 20, 30). The potential explanation for the observed link may be brought on by the fact that men are more likely to be drug users and travelers without stable dwellings, which ultimately causes them to lose from their routine follow-ups. Additionally, compared to married people, the risk of LTFU was nearly two times as high in single HIV-positive patients. This could be a result of single people not receiving enough social support from their families (35, 36).

In the current study, patients enrolled in ART rapidly were at an increased risk of being LTFU than their counterparts. This finding was supported by studies conducted in Uganda (15), South Africa (21), and Nigeria (23). This could be explained by the fact that since ART is a lifelong medication, it needs strong counseling, reassurance, and emotional readiness before starting it. Patients who begin ART rapidly, on the other hand, may not have enough time to receive a thorough assessment, adequate counseling, and information about the overall implications of early ART initiation and the need for a life-long ART treatment program (37, 38). Additionally, based on a study conducted in Japan, 50% of ART-associated immune reconstitution inflammatory syndrome (IRIS) occurred within the first month of ART initiation (39). The occurrence of SIRS on those who are not emotionally ready and who are relatively well initially will negatively influence patients' value of ART and ultimately cause them to lose their care. Moreover, the above finding was not in agreement with a study conducted in Taiwan (40) and San Francisco, United States of America (26). The disparity in results could be attributed to differences in socioeconomic status (education, occupation, and financial burdens) between the aforementioned countries and Ethiopia, which has a strong association with the incidence of LTFU (41).

HIV-positive patients who did not disclose their status to at least one individual were shown to be two or more times more at risk of being lost from their routine care than their counterparts. This finding is parallel with studies conducted in Jigiga (20) and a systematic review study conducted in LMICs (26). The reason behind this could be that individuals who do not disclose their status will not receive enough social support and build strong self-efficacy to have successful engagement in their routine care (29, 42).

This study also demonstrated that adherence to ART drugs was a significant predictor of LTFU. People with poor or fair ART adherence levels were more likely to become LTFU than people with high rates. This observation is consistent with research carried out in LMICs, and Malawi, Gondar, and Hadiya Zone Public Hospitals (14, 16, 19, 26). The strong link between adherence and loss to follow-up may account for the possible cause. Those factors which may contribute to poor adherence will indirectly result in ground losses of patients from their regular follow-up. Based on the findings of a qualitative study conducted in Uganda, the principal factors for poor adherence were poverty, presence of drug side effects, depression, poor peer support and counseling, and stigma and discrimination, which indirectly contribute to the increased incidence of LTFU, treatment failure, and death (38, 43).

Finally, patients who did not receive CPT through their follow-up period are more likely to experience LTFU than their peers. This finding was also comparable with a study conducted in Gondar and Nigeria (16, 23). The possible explanation for this association might be due to the effect of CPT on reducing the incidence of too many opportunistic infections such as pneumocystis pneumonia, toxoplasmosis, bacterial infections, and diarrheal diseases, which may indirectly improve the lived experience of the patient on ART (2). This implies that preventing the occurrence of opportunistic infections through widespread access to prophylaxis therapy enhances patients' retention in HIV care.


Limitation of this study

This study has some limitations. Initially, due to the secondary nature of the data, it was initially quite challenging to examine the relationships between key crucial variables, including the mental status of the patient, provider and system-related issues, distance from the institution, and loss to follow-up. Second, due to poor tracing systems, patients who were leveled as LTFU might be died or self-transferred to other health facilities, which will overestimate the finding in this study. Additionally, since there are a lot of patients in this study who are referred to other health institutions with inadequate tracing, the finding of LTFU will be underestimated if those patients might be lost from care.




Conclusion

The incidence of loss to follow-up was relatively high and it was higher among patients who start ART within 7 days. Moreover, a higher incidence of loss to follow-up was noted in the first 6 months of ART initiation. Additionally, not disclosing status, having poor/fair drug adherence, having ambulatory functional status, and not receiving CPT were identified as the predictors of loss to follow-up. Therefore, we strongly recommend the cautious implementation of the UTT strategy by complementing it with frequent follow-up, intensive counseling, and close monitoring for patients initiated rapidly. Health care providers would assure patient's willingness and emotional readiness before initiating ART.



Data availability statement

All the data needed for this study are available in the manuscript, further inquiries can be directed to the corresponding author(s).



Ethics statement

The studies involving human participants were reviewed and approved by Institutional Board of Bahir Dar University. However, since the study uses secondary data (patients' medical record) as a source of information, informed consent was waived by IRB of the university with the protocol number of 058/2021.



Author contributions

BB: formulating research problem, design of study, data collection, analysis, interpretation, conclusion, and preparing initial manuscript draft. GD, AS, AA, and GK: actively participated in data collection, analysis and interpretation, and writing up the manuscript. All authors had thoroughly read and approved the manuscript.



Acknowledgments

We would like to express our sincere appreciation to Debre Tabor University for providing financial support as well as to Bahir Dar University's College of Medicine and Health Science for letting us perform this study. Second, we would like to express our heartfelt gratitude to the FHCSH staff for providing us with valuable data on the source population and assisting us with chart retrieval. Next, I want to forward my heartfelt thanks and extraordinary gratitude to our advisors for their unreserved guidance and counseling since the title selection. Last but not least, our special thanks go to the data collectors and supervisors for their willingness, commitment, and tireless work of data collection.



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.



Abbreviations

AHR, Adjusted Hazard Ratio; AIDS, Acquired Immune Deficiency Syndrome; ART, Antiretroviral Therapy; BMI, Body Mass Index; CD4-Cluster Differentiation 4 cell, ; CPT, Cotrimoxazole Preventive Therapy; ESA, Eastern and Southern Africa; FHCSH, Felegehiwot Comprehensive Specialized Hospital; HIV, Human Immune Virus; IPT, Isoniazid Preventive Therapy; IR, Incidence Rate; LTFU, Loss To Follow-Up; LMIC, Low–and Middle-income countries; OIs, Opportunistic Infections; PYO, Persons Year of Observation; PLHIV, Peoples Living with Human Immune Virus; SSA, Sub-Saharan African country; TB, Tuberculosis; UNAIDS, Joint United Nations Program on HIV/AID; UTT, Universal Test and Treat strategy; WHO, World Health Organization.



References

 1. World Health Organization(WHO) Health Topics Fact Sheets. Avaliable online at: https://www.who.int/news-room/fact-sheets/detail/hiv-aids (accessed June 19, 2022). 

 2. World Health Organization (WHO). Guidelines for Managing Advanced HIV and Rapid Initiation of Antiretroviral Therapy. World Health Organization (2017). Available online at: https://www.who.int/publications/i/item/9789241550062 

 3. UNAIDS Global HIV & AIDS Statistics — Fact Sheet. Avaliable online at: https://www.unaids.org/en/resources/fact-sheet (accessed June 19, 2022). 

 4. Joint United Nations Programmed on HIV/AIDS (UNAIDS),. Global HIV & AIDS statistics-2020 Fact Sheet. United Nation (2020). Available online at: https://www.unaids.org/en/resources/fact-sheet 

 5. World Health Organization (WHO). Guideline on when to start ART (Fast Tracking). World Health Organization (2015). Available online at: https://apps.who.int/iris/bitstream/handle/10665/186275/9789241509565_eng.pdf 

 6. Ford N, Migone C, Calmy A, Kerschberger B, Kanters S, Nsanzimana S, et al. Benefits and risks of rapid initiation of antiretroviral therapy. AIDS. (2018) 32:17. doi: 10.1097/QAD.0000000000001671

 7. Labhardt ND, Ringera I, Lejone TI, Klimkait T, Muhairwe J, Amstutz A, et al. Effect of offering same-day ART vs usual health facility referral during home-based HIV testing on linkage to care and viral suppression among adults with HIV in Lesotho: the CASCADE randomized clinical trial. JAMA. (2018) 319:1103–12. doi: 10.1001/jama.2018.1818

 8. Girum T, Yasin F, Wasie A, Shumbej T, Bekele F, Zeleke B. The effect of “universal test and treat” program on HIV treatment outcomes and patient survival among a cohort of adults taking antiretroviral treatment (ART) in low income settings of Gurage zone, South Ethiopia. AIDS Res Ther. (2020) 17:1–9. doi: 10.1186/s12981-020-00274-3

 9. World Health Organization (WHO). Global Report on Early Warning Indicators of HIV Drug Resistance: Technical Report. World Health Organization (2016). Available online at: https://apps.who.int/iris/handle/10665/246219 

 10. Federal Ministry Of Health (FMOH). National_Comprehensive_HIV Care guideline in Ethiopia. Addis Ababa: Federal Ministry of Health (2018). Available online at: https://www.afro.who.int/sites/default/files/2019-04/National%20Comprehensive%20HIV%20Care%20%20Guideline%202018.pdf 

 11. Fox MP. Retention of adult patients on antiretroviral therapy in low-and middle-income countries: systematic review and meta-analysis 2008–2013. J Acquir Immune Defic Syndr. (2015) 69:98. doi: 10.1097/QAI.0000000000000553

 12. Alvarez-Uria G, Naik PK, Pakam R, Midde M. Factors associated with attrition, mortality, and loss to follow up after antiretroviral therapy initiation: data from an HIV cohort study in India. Glob Health Action. (2013) 6:21682. doi: 10.3402/gha.v6i0.21682

 13. Mberi MN, Kuonza LR, Dube NM, Nattey C, Manda S, Summers R. Determinants of loss to follow-up in patients on antiretroviral treatment, South Africa, 2004–2012: a cohort study. BMC Health Serv Res. (2015) 15:1–11. doi: 10.1186/s12913-015-0912-2

 14. Webb S. A retrospective notes-based review of patients lost to follow-up from anti-retroviral therapy at Mulanje Mission Hospital, Malawi. Malawi Med J. (2018) 30:73–8. doi: 10.4314/mmj.v30i2.4

 15. Kiwanuka J, Mukulu Waila J, Muhindo Kahungu M, Kitonsa J, Kiwanuka N. Determinants of loss to follow-up among HIV positive patients receiving antiretroviral therapy in a test and treat setting: A retrospective cohort study in Masaka, Uganda. PLoS ONE. (2020) 15:e0217606. doi: 10.1371/journal.pone.0217606

 16. Teshale AB, Tsegaye AT, Wolde HF. Incidence and predictors of loss to follow up among adult HIV patients on antiretroviral therapy in University of Gondar Comprehensive Specialized Hospital: A competing risk regression modeling. PLoS ONE. (2020) 15:e0227473. doi: 10.1371/journal.pone.0227473

 17. Birhanu MY, Leshargie CT, Alebel A, Wagnew F, Siferih M, Gebre T, et al. Incidence and predictors of loss to follow-up among HIV-positive adults in northwest Ethiopia: a retrospective cohort study. Trop Med Health. (2020) 48:1–10. doi: 10.1186/s41182-020-00266-z

 18. Assemie MA, Muchie KF, Ayele TA. Incidence and predictors of loss to follow up among HIV-infected adults at Pawi General Hospital, northwest Ethiopia: competing risk regression model. BMC Res Notes. (2018) 11:1–6. doi: 10.1186/s13104-018-3407-5

 19. Bikoro B, Oljira L, Gobena T, Erkalo D. Incidence and predictors of loss to follow-up amonghuman immunodeficiency virus-infected adult patients on anti-retroviral therapy at Hadiyazone public hospitals, southern Ethiopia: a retrospective cohort study. J Public Health (Berl.). (2022) 30:229–40. doi: 10.1007/s10389-020-01268-1 

 20. Seifu W, Ali W, Meresa B. Predictors of loss to follow up among adult clients attending antiretroviral treatment at Karamara general hospital, Jigjiga town, Eastern Ethiopia, 2015: a retrospective cohort study. BMC Infect Dis. (2018) 18:1–8. doi: 10.1186/s12879-018-3188-4

 21. Chauke P, Huma M, Madiba S. Lost to follow up rate in the first year of ART in adults initiated in a universal test and treat programme: a retrospective cohort study in Ekurhuleni District, South Africa. Pan Afr Med J. (2020) 37:198. doi: 10.11604/pamj.2020.37.198.25294

 22. Joseph Davey D, Kehoe K, Serrao C, Prins M, Mkhize N, Hlophe K, et al. Same-day antiretroviral therapy is associated with increased loss to follow-up in South African public health facilities: a prospective cohort study of patients diagnosed with HIV. J Int AIDS Soc. (2020) 23:e25529. doi: 10.1002/jia2.25529

 23. Stafford KA, Odafe SF, Lo J, Ibrahim R, Ehoche A, Niyang M, et al. Evaluation of the clinical outcomes of the Test and Treat strategy to implement Treat All in Nigeria: Results from the Nigeria Multi-Center ART Study. PLoS ONE. (2019) 14:e0218555. doi: 10.1371/journal.pone.0218555

 24. Makurumidze R, Buyze J, Decroo T, Lynen L, de Rooij M, Mataranyika T, et al. Patient-mix, programmatic characteristics, retention and predictors of attrition among patients starting antiretroviral therapy (ART) before and after the implementation of HIV “Treat All” in Zimbabwe. PLoS ONE. (2020) 15:e0240865. doi: 10.1371/journal.pone.0240865

 25. Pilcher CD, Ospina-Norvell C, Dasgupta A, Jones D, Hartogensis W, Torres S, et al. The effect of same-day observed initiation of antiretroviral therapy on HIV viral load and treatment outcomes in a US public health setting. J Acquir Immune Defic Syndr. (2017) 74:44. doi: 10.1097/QAI.0000000000001134

 26. Frijters EM, Hermans LE, Wensing AM, Devillé WL, Tempelman HA, De Wit JB. Risk factors for loss to follow-up from antiretroviral therapy programmes in low-income and middle-income countries. AIDS. (2020) 34:1261–88. doi: 10.1097/QAD.0000000000002523

 27. Arnesen R, Moll AP, Shenoi SV. Predictors of loss to follow-up among patients on ART at a rural hospital in KwaZulu-Natal, South Africa. PLoS ONE. (2017) 12:e017716. doi: 10.1371/journal.pone.0177168

 28. Plazy M, Newell ML, Orne-Gliemann J, Naidu K, Dabis F, Dray-Spira R. Barriers to antiretroviral treatment initiation in rural K wa Z ulu-N atal, S outh A frica. HIV Med. (2015) 16:521–32. doi: 10.1111/hiv.12253

 29. Mpinganjira S, Tchereni T, Gunda A, Mwapasa V. Factors associated with loss-to-follow-upof HIV-positive mothers and their infants enrolled in HIV care clinic: a qualitative study. BMC Public Health. (2020) 20:1. doi: 10.1186/s12889-020-8373-x

 30. Megerso A, Garoma S, Eticha T, Workineh T, Daba S, Tarekegn M, et al. Predictors of loss to follow-up in antiretroviral treatment for adult patients in the Oromia region, Ethiopia. HIV/AIDS (Auckl). (2016) 8:83. doi: 10.2147/HIV.S98137

 31. Mirkuzie AH, Ali S, Abate E, Worku A, Misganaw A. Progress towards the 2020 fast track HIV/AIDS reduction targets across ages in Ethiopia as compared to neighboring countries using global burden of diseases 2017 data. BMC Public Health. (2021) 21:285. doi: 10.1186/s12889-021-10269-y

 32. Baneshi MR, Talei AR. Multiple imputation in survival models: applied on breast cancer data. Iran Red Crescent Med J. (2011) 13:544–9.

 33. Ethiopian Somali Regional State Summary(ESRSS). (2015). Avaliable online at: https://primeethiopia.org/wpcontent/uploads/2015/06/SRS%20Summary%20Livelihood%20Zones 

 34. O'Connor C, Osih R, Jaffer A. Loss to follow-up of stable antiretroviral therapy patients in adecentralized down-referral model of care in Johannesburg, South Africa. J Acquir Immune Defic Syndr. (2011) 58:429–32. doi: 10.1097/QAI.0b013e318230d507

 35. Abebe Moges N, Olubukola A, Micheal O, Berhane Y. HIV patients retention and attrition in care and their determinants in Ethiopia: a systematic review and meta-analysis. BMC Infect Dis. (2020) 20:1–24. doi: 10.1186/s12879-020-05168-3

 36. Gosset A, Protopopescu C, Larmarange J, Orne-Gliemann J, McGrath N, Pillay D, et al. Retention in care trajectories of HIV-positive individuals participating in a universal test-and-treat program in rural South Africa (ANRS 12249 TasP trial). J Acquir Immune Defic Syndr. (2019) 80:375. doi: 10.1097/QAI.0000000000001938

 37. Okonji EF, Mukumbang FC, Orth Z, Vickerman-Delport SA, Van Wyk B. Psychosocialsupport interventions for improved adherence and retention in ART care for young people living with HIV (10–24 years): a scoping review. BMC Public Health. (2020) 20:1–11. doi: 10.1186/s12889-020-09717-y

 38. Helova A, Akama E, Bukusi EA, Musoke P, Nalwa WZ, Odeny TA, et al. Health facility challenges to the provision of Option B+ in western Kenya: a qualitative study. Health Policy Plan. (2017) 32:283–91. doi: 10.1093/heapol/czw122

 39. Tanaka H, Wada T, Ohyama KO, Ishii T. Analysis of the time-to-onset and factors affecting clinical outcomes of immune reconstitution inflammatory syndrome in people living with HIV using data from the japanese spontaneous reporting database. J Pharm Pharma Sci. (2021) 24:153–60. doi: 10.18433/jpps31675

 40. Huang YC, Sun HY, Chuang YC, Huang YS, Lin KY, Huang SH, et al. Short-termoutcomes of rapid initiation of antiretroviral therapy among HIV-positive patients: real-world experience from a single-centre retrospective cohort in Taiwan. BMJ Open. (2019) 9:e033246. doi: 10.1136/bmjopen-2019-033246

 41. Sutini S, Cahyati WH, Rahayu SR. Socio-demographic factors associated with loss tofollow up anti retro viral therapy among people living with HIV and AIDS in Semarang City. Public Health Perspect J. (2020) 5:186–193. 

 42. Mi T, Li X, Zhou G, Qiao S, Shen Z, Zhou Y. Hiv disclosure to family members and medication adherence: role of social support and self-efficacy. AIDS Behav. (2020) 24:45–54. doi: 10.1007/s10461-019-02456-1

 43. Nabukeera-Barungi N, Elyanu P, Asire B, Katureebe C, Lukabwe I, Namusoke E, et al. Adherence to antiretroviral therapy and retention in care for adolescents living with HIV from 10 districts in Uganda. BMC Infect Dis. (2015) 15:1–10. doi: 10.1186/s12879-015-1265-5



OPS/images/fpubh-10-876430-t001.jpg
Variables
(N =507)

Marital status.

Residence

Educational status

Occupation

HIV-positive family

member

Reside on catchment

area

Having registered

cell-phone

individuals who had no job and dri

Variables category

Male

Female

Age15-24
Age25-34
Age35-45

Age >45

Married

Single

Divorced
Widowed

Urban

Rural

No formal education
Primary education
Secondary
Tertiary and above
Employed

Daily laborer
Farmer
Housewife
Merchant

Student

Others

Yes

Yes

No

ART initiation time
Within 07 days After 07 days
17 122
170 9
45 28
130 88
87 80
25 2u
138 108
73 51
60 9
16 12
141 116
70 49
81 60
71 64
82 53
53 43
82 65
72 31
1 2
a4 31
39 39
15 1
2 2
116 89
171 131
160 123
127 97
253 201
34 19

Frequency

239
268
73

218
167
49

26
124
109
28

362
145
141
135
135

147
103
33
75
78
2
45
205

302
283

224
54

53

Percent

47.14%
52.86%
14.4%
43.0%
329%
9.7%
51.3%
23.1%
215%
41%
714%
28.6%
27.8%
26.6%
26.6%
18.9%
29.0%
203%
6.5%
14.6%
15.3%
5.1%
8.9%
40.4%

59.6%
55.8%

442%
89.5%

10.5%





OPS/images/fpubh-10-876430-t002.jpg
Variables Category ART initiation time Frequency Percent
(N =507)

Within 07 days After 07 days
Baseline WHO clinical stage Stage 1 121 58 179 353%
Stage 2 93 6 156 308%
Stage 3 56 62 18 233%
Stage 4 17 37 54 107%
Baseline CD4 category >500 76 2 104 205%
From 200-499 124 89 213 20%
<200 87 103 190 375%
Baseline BMI category Underweight 73 65 138 27.2%
Normal BMI 186 142 328 64.7%
Ovenweight 2 13 41 8.1%
Baseline functional status Working 238 166 404 79.7%
Ambulatory 40 2 82 162%
Bedridden 09 12 21 4.14%
History of TB /HIV Yes 0 68 108 213%
co-infection
No 27 152 399 78.7%
History of Ols Yes 76 102 178 35.1%
No 211 118 329 64.9%
Bascline ART regimen le (TDF_3TC_EFV) 206 159 365 720%
1j (TDF_3TC- DTG) 6 32 9 18.7%
Others 18 2 47 93%
History of treatment failure Yes 12 12 24 47%
No 275 208 483 95.3%
History of regimen change Yes 68 61 132 2%
No 219 156 375 74%
History of side effect Yes 19 2 4 81%
No 268 198 466 91.9%
CPT prophylaxis status Received 150 149 299 59.0%
Not-received 137 7 208 41.0%
IPT prophylaxis status Received 171 116 287 56.6%
Not_ received 116 104 220 434%
Disclosure status Yes 188 148 336 663%
No 99 72 171 3B7%
ART drug adherence Poor /Fair 9 58 148 292%
Good 197 162 359 70.8%
Cumulative percent of ART Rapid (within 07 days) 287 5665
initiation time
After 07 days 220 13.4%

Others: Include I¢ (AZ
Ols, Opportunistic Infectic

-NV) ART-drug regimen.






OPS/images/fpubh-10-876430-g003.gif
Over all Kaplan-Meier LTFU free survival estimates by ART initation time

075

0.50

1.0
LTFU free probability 1-7-'

0.00

40 50

10 20 30
analysis time by month

Initation date = within seven days—initation date = After seven dhys






OPS/images/fpubh-10-876430-g004.gif
cox-snell residual Goodness of fit test

1 15
‘Cox-Snell residual

———— Nelson-aelon hazard function ——— Cox-Snell residual






OPS/images/fpubh-10-876430-t003.jpg
Variables

(N =507)

Sex

Age category

Marital status.

Educational status

Occupation

HIV-positive family

member

Time of ART

initiation

Disclosure

Baseline CD4

category

CPT status

ART drug adherence

History of drug side

effect

1-Reference category, "statistically si;

Variables
category

Male
Female

Age15-24
Age25-34
Age35-45

Age 45

Married

Single

Divorced
Widowed

No formal Education
Primary education
Secondary
Tertiary and above
Employed

Daily laborer
Farmer

Housewife
Merchant

Student

Others

Yes

No
Within 7day

After7 day
Yes

No

>500

From 200-499
<200
Received

Not received
Fair/poor
Good

Yes

No

ificant at bivariable with 5% level of sig

Outcome status

LTFU

55
38
28
36
2
6
2
2
17
8
37
21
2%

19
28
05

12

15
23

70
68

25
37
56
2

41
27
45
48
55
38
14

Non-LTFU

184
220
45
182
144
43
220
82
)
20
104
114
109

128
75
28
66
66
21
30
182

232
219

195

299
115
79

172
163
254
160
91
323
30

384

“statistically significant at multi

CHR(95% CI)

165 (1.09-2.50)*
1
3.05(1.26-7.38)
111 (0.47-2.64)
0.94(0.38-2.30)
1
1
379(233-62)
1.47 (0.8-2.72)
2,96 (1.34-6.55)*
2.96 (1.43-6.13)"
167 (0.77-3.65)
215 (0.98-4.6)
1
1
238 (1.32-4.26)*
1.38 (0.5-3.68)
0.92(0.41-2.04)
1.02 (0.49-2.01)
1.64 (0.61-4.40)
3.10 (1.57-6.10)*
1

2,18 (1.36-3.49)°
2.34(1.5-3.70)

1
1

326 (2.15-4.9)"
1

0.72(0.44-1.79)
0.57 (0.33-0.98)*
I
1.67 (1.11-2.5)"
479 (32-7.3)*
1
1.71 (0.97-3.0)

AHR(95% CI)

1.96 (1.16-3.34)**
1
25(0.92-6.7)
1.60 (0.6-4.0)
146 (0.56-3.8)
1
1
1.83 (1.01-3.29)"*
1.13(0.57-2.24)
2.24(0.88-5.68)
136 (0.5-3.11)
091 (0.29-1.78)
123 (0.53-2.88)
1
1
136 (0.68-2.71)
0.49 (0.3-1.52)
049 (03-2.04)
0.92(0.43-2.16)
0.74(024-2.28)
1.34(0.59-3.05)
1

131(076-2.25)
2.08 (1.26-3.4)

1
1

2.00 (14-3.5)
1

078 (0.4-14)
077 (0.42-1.42)
1
174 (1.1-2.8)
4.35 (27-7.01)"
1
0.58(0.29-1.11)

1- confidence interval.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Loss to follow-up in “test and treat era” and its predictors among HIV-positive adults receiving ART in Northwest Ethiopia: Institution-based cohort study



		Introduction



		Methodology



		Study design and setting



		Study period



		Study participants



		Sample size determination and sampling technique



		Variables of the study



		Operational definitions



		Data collection procedures and data quality



		Data processing and analysis procedures



		Ethical considerations







		Result



		Results of socio-demographic characteristics



		Clinical, immunological, and treatment-related characteristic



		Outcome status of study participant



		Kaplan–Meier survival estimate based on variables



		Predictors of loss to follow-up







		Discussion



		Limitation of this study







		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		Abbreviations



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Loss to follow-up in “test and
treat era” and its predictors
among HIV-positive adults
receiving ART in Northwest
Ethiopia: Institution-based

cohort study





OPS/images/fpubh-10-876430-g001.gif





OPS/images/fpubh-10-876430-g002.gif
25

Kaplan-Meier LTFU free survival estimate

LTFU free probability

4 10

20 30
analysis time in month
95% CI ‘Survivor fur

50









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





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





