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ABSTRACT  

 
 

Lost to follow-up (LTFU) in the treatment process for HIV AIDS patients suffering from Tuberculosis is a serious 

problem that is a challenge for health services. This condition needs to be managed well so it must be treated 

immediately because the problem of Tuberculosis will have an impact not only on the sufferer himself but also 

cause an increase in the spread and transmission to other people. Handling the problems of HIV AIDS with 

tuberculosis infection needs to be managed well to ensure the implementation of the treatment process, to 

minimize the risk of dropping out. It is hoped that the use of digital applications in the form of telehealth will be 

able to have an effective function in controlling and integrating the treatment process being undertaken by HIV 

AIDS sufferers with tuberculosis infection. This systematic review aims to identify and provide a critical 

assessment. It is also to find evidence based on published articles, and carry out a synthesis of the articles 

obtained. This method uses a search process carried out through 5 databases (Ebsco Host, Proquest, Medline, 

PubMed, Cochrane), articles in English, published in 2014-2024 which were assessed by using JBI (Joanna 

Briggs Institute) as a guide in synthesizing the results searched and reviewed using PRISMA For Systematic 

reviews. The results obtained were 10 studies that described the use of digital or telehealth applications to 

combine adherence and loss to follow-up cases in tuberculosis treatment.  The use of telehealth can contribute to 

overcoming the problem of patients who are lost to follow-up and increasing adherence to HIV AIDS treatment 

with tuberculosis infection.  

 

Keywords: telehealth, loss to follow-up, HIV AIDS, TB, adherence 

 

 

ABSTRAK  

 
Lost to follow up (LTFU) pada proses pengobatan pasien HIV AIDS yang mengalami Tuberculosis merupakan 

masalah serius yang menjadi tantangan bagi pelayanan Kesehatan. Kondisi ini perlu dikelola dengan baik 

sehingga harus disegera di Atasi karena masalah Tuberculosis  akan berdampak tidak hanya pada diri penderita 

itu sendiri namun juga beresiko menyebabkan terjadinya peningkatan penyebaran dan penularan pada orang 

lain. Penanganan masalah HIV AIDS dengan infeksi tuberculosis perlu dilakukan pengelolaan dengan baik untuk 

meningkatkan kepatuhan proses pengobatan yang dijalani, sehingga mampu meminimalisir resiko terjadinya 

drop out. Pemanfaatan digital application dalam bentuk telehealth diharapkan mampu memiliki fungsi efektif 

dalam mengontrol maupun memantau proses pengobatan yang sedang dijalani penderita HIV AIDS dengan 

infeksi tuberculosis. Systematic review ini bertujuan untuk mengidentifikasi, memberikan penilaian secara kritis 

serta menemukan bukti berdasarkan artikel yang telah dipublikasi dengan serta melakukan sintesa mensintesis 

artikel yang diperoleh tersebut. Metode ini  melalui proses pencarian dilakukan melalui  5 database (Ebsco Host, 

Proquest, Medline, PubMed, Cochrane), artikel menggunakan bahasa Inggris, diterbitkan pada tahun 2014-2024 

yang  di  appraisal research menggunakan JBI (Joanna Briggs Institute) sebagai pedoman dalam mensintesis 

hasil pencarian serta di review menggunakan PRISMA For Systematic review. Hasilnya diperoleh 10 penelitian 

yang menggambarkan penggnaan digital application atau telehealth yang digunakan untuk memantau adherence 

dan kasus lost to follow up pada pengobatan tuberculosis.  Pemanfaatan telehealth mampu memberikan 

kontribusi dalam penanggulangan masalah lost to follow up pasien dan meningkatkan kepatuhan pada 

pengobatan HIV AIDS dengan infeksi tuberculosis.  

 

Keywords: telehealth, lost to follow-up, HIV AIDS, Tuberculosis, adherence 

 

INTRODUCTION 

Tuberrculosis (TB) is an inferctious diseraser that is contagious and closerly rerlaterd to somerone r 

who has HIV (Human Immunoderficierncy Virus), erspercially thoser who arer in ther AIDS 

(Acquirerd Immuno Derficierncy Syndromer) phaser. Ther WHO Global Tuberrculosis Rerport 2020 

highlighterd that 44% of PLHIV with TB globally werrer undiagnoserd in 2019. Therrerforer, 

increrasing TB derterction among peropler living with HIV is critical. Tuberrculosis prerverntiver 

treratmernt (TPT) for PLHIV has berern shown to rerducer TB deraths significantly. Although only 

50% of PLHIV who starterd ART starterd TPT globally in 2019, erxpansion and improvermernt of 

TPT coverrager haver bergun in many countriers. Indonersia ranks sercond in ther world for ther 

numberr of TB casers with 845,000 TB casers and 19,000 TB-HIV co-infercterd patiernts in 2019. 
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Meranwhiler, out of 271 million peropler, an erstimaterd 543,100 peropler arer living with HIV and 

an erstimaterd 4,700 TB-HIV patiernts haver dierd out of around 96,000 deraths with TB (WHO, 

2021). 

Ther Indonersian goverrnmernt has mader various erfforts to maker brerakthroughs in controlling TB, 

erspercially DR TB in HIV-infercterd patiernts, which can includer various erfforts to prervernt ther 

sprerad of tuberrculosis, provider erfferctiver treratmernt and support to cliernts. In fact, the r 

goverrnmernt, through cadrers and community heralth workerrs (Community Heralth Nursers), takers 

a perrsuasiver approach to TB HIV-AIDS sufferrerrs who arer underrgoing treratmernt. Ther things 

that arer doner, such as visiting sufferrerrs' homers and controlling ther orderrly procerss of taking 

merdiciner by sernding photos to heralth workerrs, arer still not erfferctiver in ernsuring that sufferrerrs 

arer orderrly in taking merdiciner until ther ernd of treratmernt. Somer sufferrerrs think that ther TB DR 

thery sufferr from has berern curerd whern thery fererl physically heralthierr but ther long procerss of 

treratmernt has not berern complerterd, couplerd with HIV-AIDS which is attacherd to therm. Apart 

from that, many sufferrerrs also changer therir domiciler, causing loss of follow-up in ther treratmernt 

procerss. 

Ther problerm of "lost to follow-up" in patiernts sufferring from drug-rersistant tuberrculosis (DR-

TB) and HIV-AIDS is a serrious problerm in controlling therser two diserasers. Whern DR TB 

patiernts who arer also infercterd with HIV-AIDS arer ernrollerd in a treratmernt program, therir loss 

from monitoring can rersult in serrious complications. Whern DR TB HIV-AIDS patiernts arer lost 

from monitoring, thery may not rerceriver appropriater treratmernt, including DR TB drugs and 

antirertroviral therrapy (ARV). This can causer a derterrioration in therir heralth and increraser ther risk 

of derath. Whern this condition is treraterd or not treraterd properrly it can bercomer a sourcer of 

transmission of DR TB to otherr peropler, including peropler who arer also suscerptibler to HIV-

AIDS. This can triggerr ther sprerad of DR TB in ther community. 

Ther erxisterncer of Merdication Monitoring Superrvisors (PMO), which in fact is not sufficiernt for 

ther numberr of sufferrerrs who must ber superrviserd bercauser ther aderquater numberr is around 30%, 

with most of ther PMO bering therir own familiers, is a problerm that must ber rersolverd immerdiaterly 

(Murtiwi, 2016). So it is nercerssary to utilizer terchnology and derverlopmernts in ther digital world 

to accommodater various nererds to improver heralth serrvicers, erspercially overrcoming inferctious 

diseraser problerms and controlling compliancer in taking merdication such as terlerheralth or otherr 

digital applications. Various studiers haver berern conducterd showing ther erfficierncy and 

erfferctivernerss of using terlerheralth or digital applications. This rerserarch is userd to synthersize r 

erxisting rerserarch using ther systermatic rervierw merthod. 

Research Objectives 

This systermatic rervierw aims to iderntify, critically asserss, and find erviderncer baserd on publisherd 

articlers. It is to synthersizer ther user of terlerheralth and to improver ther erfficierncy of TB HIV-AIDS 

patiernt treratmernt. 

Method 

This literraturer rervierw users a systermatic rervierw merthod in mapping and iderntifying gaps or 

problerm gaps in ther rerserarch arera conducterd in a study. This systermatic rervierw users PRISMA 

For Systermatic Rervierw as a rerferrerncer for its prerparation. This is doner bercauser it can prersernt 

ther rersults of ther systermatic rervierw in dertail. Ther sterps takern in conducting a systermatic rervie rw 

arer: 

1. Iderntifying articler serarch rersults 
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2. Serlercting articlers baserd on titler, abstract 

3. Full terxt 

4. Conducting critical appraisal baserd on JBI 

5. Combining, summarizing, and prersernting rersults 

 

Result 

Study Serlerction 

In this systermatic rervierw study, ther articler serarch users ther PICO framerwork (Population, 

Interrverntion, Comparer, Outcomers). This framerwork can herlp to iderntify aspercts that include r 

situations and populations with spercial conditions and erxpercterd rersults baserd on the r 

interrverntions carrierd out. Ther following is an erxplanation of ther PICO framerwork: 

Framerwork  Derscription 

Population/causers TB HIV-AIDS patiernts 

Interrverntion Digital Application (terlerheralth) 

Comparison Converntional 

Outcomers LTFU/Adherrerncer Dercreraserd 

 

Inclusion and Erxclusion Criterria 

Ther articlers obtainerd werrer adjusterd to ther criterria and spercifierd using inclusion and erxclusion 

criterria. Ther inclusion criterria userd werrer Abstract, Full-terxt articler, Interrverntion, Quasy 

erxperrimernt, COHORT, RCT, Ernglish, Publication Yerar 2018 - 2024, MDR TB, HIV-AIDS 

Lost to Follow-Up, and Original Rerserarch. Ther erxclusion criterria werrer Abstract in Ernglish but 

full-terxt in languagers otherr than Ernglish and Indonersian, Rerserarch using Qualitativer merthods, 

Systermatic rervierw - Merta-analysis publication, and Rervierw articler. 

Serarch Stratergy and Data Sourcer 

Ther first stratergy was carrierd out, namerly serarching for articlers using 5 databasers, namerly 

PubMerd, Cochraner, Erbscho Host, Proquerst, and Merdliner. Articlers iderntifierd during ther serarch 

werrer baserd on ther titler and, abstract thern continuerd to a comprerhernsiver serarch with ther Joanna 

Briggs Instituter (JBI) guiderliners, this serarch was with kerywords and boolerans 'Lost to follow-

up or drop out" and "HIV AIDA or Tuberrculosis or TB MDR" and Adherrerncer.  

Appraisal of Risk Bias 

Inderperndernt rervierwerrs werrer involverd to asserss bias using ther JBI guiderliners for cohort, cross-

serctional, randomizerd controllerd trials, and quasi-erxperrimerntal studiers (Aromataris, 2023). 

Rervierwerrs catergorizerd ther quality baserd on Mostafaeri ert al. (2020). Ther total scorer was 

calculaterd baserd on ther perrcerntager of “yers” answerrs to ther critical appraisal rersults using the r 
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JBI: > 80% is classifierd as high quality, 60%-80% is moderrater quality, and < 60% is low 

quality. 

 

 

Figure 1: Preferred reporting items for systematic review and meta-analyses (PRISMA) flow diagram. 
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Table 1 Study Characteristics 

 

 

No 

 

Database 

 

Authors, 

 

Article title 

 

Journal 

title 

 

Objectives 

 

Design/ 

variable/instrument 

 

Sample/location 

 

Results 

1 Erbscho 

Host 

(Baterman ert 

al., 2022) 

Adherrerncer 

Merasurerd Using 

Erlerctronic Dose r 

Monitoring is 

Associaterd with 

Ermerrgernt 

Antirertroviral 

Rersistancer and 

Poor Outcomers in 

Peropler with 

Human 

Immunoderficierncy 

Virus/AIDS and 

Multidrug-

Rersistant 

Tuberrculosis  

Clinical 

Inferctious 

Diserasers 

by Oxford 

Univerrsity 

Prerss of 

Amerrica 

To find the r 

thrershold of 

awarernerss of 

erlerctronic drug 

user associaterd 

with ermerrging 

antirertroviral 

rersistancer and 

treratmernt 

outcomers in 

patiernts with 

MDR-TB and 

HIV rerceriving 

berdaquiliner-

containing 

treratmernt 

rergimerns. 

Prosperctiver Cohort 

Study 

HIV patiernts 

with MDR TB in 

Kernya, South 

Africa 

Novermberr 2016–

Ferbruary 2018, 

198 peropler with 

MDR-TB and HIV 

werrer ernrollerd and 

followerd up 

(merdian, 17.2 

months; 

interrquartiler ranger, 

12.2–19.6). Erlervern 

perrcernt had 

baserliner ART 

rersistancer 

mutations, and 

7.5% derverloperd 

ART-ermerrgernt 

rersistancer afterr 6 

months. ART 

adherrerncer was 

inderpernderntly 

associaterd with 

ART rersistance r 

and mortality. 

Moderling 
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iderntifierd a 

significant linerar 

association (P < 

.001) bertwerern 

ART adherrernce r 

and ermerrging 

rersistancer, 

indicating a robust 

association with no 

thrershold. 

2 Erbscho 

Host 

(Baterman ert 

al., 2022; 

Kiwanuka ert 

al., 2020) 

Derterrminants of 

loss to follow-up 

among HIV-

positiver patiernts 

rerceriving 

antirertroviral 

therrapy in a terst 

and trerat sertting: 

A Rertrosperctiver 

cohort study in 

Masaka, Uganda  

PLoS ONEr 

15(4): 

er0217606.  

To iderntify 

derterrminants of 

LTFU in this 

conterxt, 

spercifically, 

factors 

associaterd with 

ther risk of 

LTFU among 

patiernts 

rerceriving ART 

in routiner 

heralth care r 

derliverry 

serttings. 

Rertrosperctiver Cohort 

Study 

HIV patiernts 

agerd > 18 yerars 

who haver takern 

ARVs bertwerern 1 

January 2012-4 

July 2016 

Location: 

Masaka Rergion, 

Uganda 

Of ther 7,553 

patiernts includerd 

in ther sampler, 

3,231 (42.8%) 

initiaterd ART 

within servern days 

of HIV diagnosis. 

Therrer werrer 1,180 

casers of LTFU 

obserrverd overr 

15,807.7 perrson-

yerars at risk. The r 

overrall incidernce r 

rater (IR) of LTFU 

was 7.5 (95% CI, 

7.1–7.9) perr 100 

perrson-yerars of 

obserrvation 

(PYO). The r 

cumulativer 

inciderncer of LTFU 

increraserd with 
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follow-up duration 

from 8.9% (95% 

CI, 8.2–9.6%) at 6 

months to 20.2% 

(95% CI, 19.0–

21.4%) at 48 

months. High-risk 

prerdictiver factors 

for LTFU werrer: 

initiating ART 

within 7 days of 

HIV diagnosis 

((aHR) = 1.69, 

95% CI, 1.50–

1.91), not having a 

terlerphoner (aHR = 

1.52, 95% CI, 

1.35–1.71), CD4 

cerll count 200–

350μ/ml (aHR = 

1.21, 95% CI, 

1.01–1.45) and 

baserliner WHO 

clinical stager 3 or 4 

(aHR = 1.35, 95% 

CI, 1.10–1.65). 

Factors associaterd 

with rerducerd risk 

of LTFU werrer: 

baserliner ager ≥25 

yerars (aHR rangerd 

from 0.62, 95% CI, 
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0.47–0.81 for the r 

25–29 ager group to 

0.24, 95% CI, 

0.13–0.44 for the r 

≥50 ager group), at 

lerast primary 

erducation (aHR 

rangerd from aHR = 

0.77, 95% CI, 

0.62–0.94 for 

primary erducation 

to 0.50, 95% CI, 

0.34–0.75 for post-

sercondary 

erducation), and 

having a BMI ≥30 

(aHR = 0.28, 95% 

CI, 0.15–0.51). 

3 PubMerd (Manyazerwal 

ert al., 2022) 

Erfferctivernerss of a 

digital merdication 

ervernt rerminderr 

and monitoring 

dervicer for patiernts 

with tuberrculosis 

(SErLFTB): a 

multicernterr 

randomizerd 

controllerd trial  

BMC 

Merdiciner 

to derterrmine r 

ther 

erfferctivernerss of 

ther user of 

digital 

merdication 

rerminderr and 

ervernt monitor 

(MErRM) 

dervicers for 

tuberrculosis 

(TB) patiernts in 

a multicernterr 

randomizerd 

controllerd trial 

Agerd ≥ 18 yerars 

who have r 

rercerntly or 

prerviously berern 

treraterd, 

bacterriologically 

confirmerd drug-

sernsitiver TB, and 

arer erligibler to 

start standard 6-

month anti-TB 

treratmernt. 

Participants werre r 

ernrollerd in ther 

study bertwerern 

Juner 2, 2020, and 

Juner 15, 2021, 

with ther last 

participant 

complerting follow-

up on August 15, 

2021. A total of 

337 patiernts werre r 

screrernerd for 

erligibility, of 

whom 114 werre r 



1064 
 

Erthiopia. 

MErRM is userd 

as an 

alterrnativer to 

obserrverd serlf-

administerrerd 

therrapy to 

improver 

treratmernt 

awarernerss and 

TB treratmernt 

outcomers. This 

study aims to 

derterrminer 

whertherr ther use r 

of MErRM 

providers non-

inferrior 

treratmernt 

awarernerss 

comparerd to 

direrctly 

obserrverd 

therrapy 

(standard in-

perrson DOT) 

 

Location: 

Erthiopia 

randomly assignerd 

and includerd in the r 

final analysis [57 

control and 57 

interrverntion 

participants]. 

Participants werre r 

64.9% maler, 15% 

living with HIV, 

10.5% rertreratmernt, 

and 5.3% 

homerlerss. TB 

treratmernt 

adherrerncer was 

comparabler 

bertwerern the r 

interrverntion group 

[geromertric meran 

(GM%) 99.01%, 

geromertric standard 

derviation (GSD) 

1.02] and the r 

control group 

[GM% 98.97%, 

GSD 1.04] and was 

within ther 

prerspercifierd 

margin for non-

inferriority [ratio of 

merans (MR) 1.00 

(95% CI 0.99–

1.01); p = 0.954]. 
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Ther interrverntion 

arm was 

significantly 

superrior to ther 

control arm in a 

sercondary analysis 

considerring all 

taker-homer dosers in 

controls not 

swallowerd [control 

GM% 77.71 (GSD 

1.57), MR 1.27 

(95% CI 1.33–

1.43)]. Urinary 

isoniazid tersting 

was perrformerd on 

443 (97%) samplers 

from 114 

participants; 13 

participants had at 

lerast oner nergative r 

rersult; nergative r 

tersts werre r 

significantly more r 

common in the r 

control group 

comparerd with the r 

interrverntion group 

[11/57 (19.3%) vs 

2/57 (3.5%); p = 

0.008]. Therrer werre r 

no significant 
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differrerncers 

bertwerern the r 

control and 

interrverntion arms 

for smerar 

converrsion [55 

(98.2%) vs 52 

(100%); p > 

0.999], adverrse r 

treratmernt 

outcomers [0 vs 1 

(1.9%); p = 0.48], 

and serlf-rerporterd 

nonadherrerncer [5 

(8.9%) vs 1 

(1.9%); p = 0.008]. 

p = 0.21]. 

4 PubMerd (Manyazerwal 

ert al., 2020) 

Erlerctronic pillbox-

ernablerd serlf-

administerrerd 

therrapy verrsus 

standard direrctly 

obserrverd therrapy 

for tuberrculosis 

merdication 

adherrerncer and 

treratmernt 

outcomers in 

Erthiopia 

(SErLFTB): 

protocol for a 

multicernterr 

BMC 

Merdiciner 

To increrase r 

awarernerss and 

implermerntation 

of TB treratmernt 

in Erthiopia, and 

to derterrmine r 

ther costs and 

social impact of 

TB treratmernt 

using 

erlerctronic 

pillbox dervicers. 

a multicernterr 

randomizerd 

controllerd trial 

Bacterriologically 

confirmerd TB 

patiernts 

First-liner 6-

month treratmernt 

Ager 18-75 yerars. 

Location: 

Erthiopia 

This study found 

no significant 

differrerncer in 

patiernt awarernerss 

lerverls bertwerern 

erlerctronically 

administerrerd 

tuberrculosis (TB) 

drug therrapy 

(pillbox-ernablerd 

serlf-administerrerd 

therrapy, SAT) and 

standard direrctly 
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randomizerd 

controllerd trial  

obserrverd therrapy 

(DOT). Ther rersults 

showerd that patiernt 

awarernerss lerverls in 

both merthods werre r 

rerlativerly similar, 

with ther proportion 

of patiernts who 

misserd dosers in the r 

interrverntion (pill 

counting) and 

DOT (direrct 

obserrvation) 

groups not 

significantly 

differrernt.  

5 Cochraner (Kiberl ert al., 

2023) 

Ernabling 

Adherrerncer to 

Treratmernt (ErAT): 

a pilot study of a 

combination 

interrverntion to 

improver HIV 

treratmernt 

outcomers among 

strerert-connercterd 

BMC 

Heralth 

Serrvicers 

Rerserarch  

This study 

aimerd to 

derverlop and 

terst a 

combination 

interrverntion 

callerd Ernabling 

Adherrerncer to 

Treratmernt 

(ErAT) to 

increraser the r 

Prer-erxperrimerntal 

oner group prer-post 

terst dersign 

Ther study 

involverd 87 

participants, 

consisting of 41 

mern and 46 

womern. The r 

sampler was 

randomly 

serlercterd from the r 

HIV-positiver 

population. 

Bertwerern July 2018 

and Ferbruary 

2020, ErAT 

ernrollerd 87 

participants: 46 

(53%) womern and 

75 (86%) living 

with HIV. At 

baserliner, 60 of the r 

75 participants 

living with HIV 
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individuals in 

Wersterrn Kernya 

participation of 

strerert-

connercterd 

individuals in 

HIV carer in 

Kernya and 

rerducer lost to 

follow-up. The r 

ErAT 

interrverntion 

consisterd of 

obserrverd direrct 

therrapy 

(mDOT), daily 

merals, and pererr 

navigation 

serrvicers. The r 

study also 

aimerd to 

derterrminer 

whertherr the r 

ErAT 

interrverntion 

could improver 

HIV care r 

outcomers in 

Kernya. 

Location: Kernya (80%) had 

prerviously 

ernrollerd in HIV 

carer. Of ther 60, 56 

(93%) had initiaterd 

ART, 44 (73%) 

werrer activerly in 

carer, and 25 (42%) 

werrer virally 

supprersserd (VL 

<1000 copiers/mL) 

at therir last VL 

merasurermernt in 

ther 19 months 

berforer ErAT. Afterr 

19 months of 

follow-up, all 75 

participants living 

with HIV had 

ernrollerd in HIV 

carer and initiaterd 

ART, 65 (87%) 

werrer activerly in 

carer, and 44 (59%) 

werrer virally 

supprersserd at therir 

last VL 

merasurermernt. 
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Ther study also 

aimerd to 

derterrminer the r 

thrershold of 

awarernerss of 

erlerctronic 

facility use r 

associaterd with 

ermerrging 

antirertroviral 

rersistancer and 

treratmernt 

outcomers in 

patiernts with 

MDR-TB and 

HIV rerceriving 

berdaquiliner-

containing 

treratmernt 

rergimerns. 

Among 

participants 

ernrollerd in HIV 

carer berforer ErAT, 

therrer was a 

significant 

increraser in ther 

proportion of those r 

activerly in HIV 

carer and virally 

supprersserd at therir 

last VL 

merasurermernt 

during ErAT 

ernrollmernt 

comparerd with 

berforer ErAT 

ernrollmernt. 

Participants 

ernrollerd in HIV 

carer concurrerntly 

with ErAT had a 

significantly 

shorterr timer to 

ART initiation and 

ther first erpisoder of 

viral supprerssion 

comparerd with 
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participants 

ernrollerd in HIV 

carer berforer ErAT. 

6 Erbscho 

Host 

(Davtyan ert 

al., 2020) 

Gaps in 

tuberrculosis 

control in 

Armernia: How to 

improver ther carer 

systerm?  

Ther 

Journal of 

Inferction In 

Derverloping 

Countriers 

(JIDC) 

to analyze r 

programmatic 

TB data in 

Armernia for the r 

perriod January 

2017 to August 

2018 and 

iderntify gaps in 

ther TB care r 

systerm in 

Armernia. 

Rertrosperctiver cohort Rerspondernts 

rergisterrerd in the r 

er-TB Managerr 

rergistration or 

national 

erlerctronic 

databaser with 

activer TB 

patiernts from 

January 2017-

August 2018 in 

Armernia 

Ther overrall 

treratmernt succerss 

rater during the r 

study perriod was 

79%. HIV only 

affercterd the r 

outcomer of 

“derath” with an 

odds ratio (OR) of 

20.9. Morer than 

oner-third (34%) of 

all HIV-positive r 

patiernts dierd 

during TB 

treratmernt and 45% 

of patiernts with 

non-Armernian 

nationality werre r 

lost to follow-up 

during treratmernt 

(OR = 3.3). The r 

duration of 

treratmernt for 8% 

of all casers (mainly 

with brain or bone r 

localization) was > 

9 months and 
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lasterd up to 500 

days. 

7 Merdliner (Gupta ert al., 

2023) 

mHeralth to 

improver 

implermerntation of 

TB contact 

inverstigation: a 

caser study from 

Uganda  

BMC To improver the r 

implermerntation 

of Tuberrculosis 

problerms 

Caser study Heralth care r 

workerrs 

Community 

heralth workerrs 

Community 

In Uganda 

Although ther trial 

did not show 

improvermernts in 

contact 

inverstigation 

derliverry or public 

heralth outcomers, 

our multimodal 

ervaluation stratergy 

herlperd us iderntify 

erlermernts of 

mHeralth-

facilitaterd homer-

baserd contact 

inverstigation that 

werrer ferasibler, 

accerptabler, and 

appropriater and 

erlermernts that 

rerducerd its fiderlity 

and sustainability, 

including costs. 

Wer iderntifierd the r 

nererd for bertterr 

tools to merasure r 

implermerntation 

that arer simpler, 

quantitativer, and 

rerproducibler and 

greraterr atterntion to 
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erthical issuers in 

implermerntation 

scierncer.  

8 PubMerd (Zunza ert al., 

2023) 

Mobiler phoner terxt 

merssaging 

plus motivational 

interrvierwing 

verrsus usual carer: 

study protocol for 

a randomizerd 

controllerd trial to 

ervaluater erffercts on 

brerastfererding, 

child heralth, and 

survival outcomers, 

among womern 

living with HIV 

(MTI-MI) 

BMC aimerd to 

ervaluater the r 

erfferctivernerss of 

a combinerd 

mobiler terxt 

merssaging and 

motivational 

insight 

interrverntion on 

erxclusiver and 

gernerral 

brerastfererding 

up to 6 months 

of ager, as werll 

as the r 

erfferctivernerss of 

ther interrverntion 

on 

hospitalization 

and mortality 

raters, and 

infant linerar 

growth, 

comparerd with 

usual carer, 

a multicernterr 

randomizerd 

controllerd trial 

Motherr-infant 

with HIV AIDS 

Ther rersults of this 

study indicater that 

a combination 

interrverntion of 

mobiler terxt 

merssaging and 

motivational 

insights can 

increraser erxclusive r 

brerastfererding and 

gernerral 

brerastfererding up to 

6 months of ager, as 

werll as rerduce r 

hospitalization and 

mortality raters, and 

improver infant 

linerar growth, 

comparerd with 

usual carer, among 

motherrs living 

with HIV. 



1073 
 

among motherrs 

living with 

HIV. 

9 PubMerd (Iribarrern ert 

al., 2022) 

Patiernt-cernterrerd 

mobiler 

tuberrculosis 

treratmernt support 

tools (TB-TSTs) to 

improver treratmernt 

adherrerncer: A pilot 

randomizerd 

controllerd trial 

erxploring 

ferasibility, 

accerptability, and 

rerfinermernt nererds  

Ther Lancert 

Rergional 

Heralth - 

Amerricas 

2022;13: 

100291  

 

This study 

aimerd to 

erxplorer the r 

accerptability, 

ferasibility, and 

rerfinermernt 

nererds of a TB 

Treratmernt 

Support Tool 

(TB-TST) 

interrverntion 

that links a 

mobiler 

application, 

uriner drug 

mertaboliter 

tersting, and 

interractiver 

communication 

with treratmernt 

supporterrs. 

a multicernterr 

randomizerd 

controllerd trial 

MDR TB 

Patiernts agerd> 

18 yerars 

Among 56 patiernts 

who initiaterd TB 

treratmernt during 

ther rercruitmernt 

perriod, 42 werre r 

ernrollerd in ther 

study. Thoser 

erxcluderd werre r 

having 

serverrer/hospitalizerd 

diseraser (5), bering 

underr 18 yerars of 

ager (2), not having 

accerss to a mobile r 

phoner (1), not 

having accerss to 

WiFi at homer (1), 

not 

rerturning/rerfusing 

to participater (4), 

and having 

incomplerter 

rergistration 

(unclerar whertherr 

patiernts werre r 

informerd about the r 

study) (1). The r 

meran ager of 
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participants was 

36.5§16.6 yerars 

(ranger 18-79) with 

a nerarly erqual 

gernderr distribution 

(Tabler 1). The r 

majority of 

participants werre r 

singler (25.60%), 

unermployerd 

(28.67%), 

complerterd high 

school (14.33%), 

nerverr or quit 

smokerrs (34.81%), 

did not take r 

merdication daily 

(32.76%), and 

consumerd alcohol 

oncer a month or 

lerss (30.71%). 

Interrverntion group 

participants werre r 

olderr on averrage r 

and morer likerly to 

ber marrierd or have r 

a long-terrm 

partnerr. 

10 ProQuerst (Berrherto ert 

al., 2014) 

Prerdictors of Loss 

to Follow-up in 

Patiernts Living 

with HIV/AIDS 

North 

Amerrican 

Journal of 

This study 

aimerd to 

iderntify factors 

Rertrosperctiver Cohort 

Study Dersign 

Ther sampler of 

HIV patiernts 

underrgoing ARV 

Of ther 2133 

patiernts, 53.9% 

werrer fermaler. The r 

meran (SD) agers of 
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afterr Initiation of 

Antirertroviral 

Therrapy  

Merdical 

Scierncers |  

associaterd with 

loss to follow-

up (LTFU) 

among patiernts 

rerceriving 

antirertroviral 

therrapy (ART) 

at Mizan-Aman 

Gernerral 

Hospital in 

Erthiopia. 

treratmernt 

amounterd to 

2133 

rerspondernts in 

Mizan Erthiopia 

ther groups werre r 

31.5 (8.0), 16 (2.2), 

and 3.8 (3.0) yerars 

for adults, 

adolerscernts, and 

childrern, 

rersperctiverly. 

Approximaterly 

574 (26.7%) 

patiernts werre r 

derfinerd as LTFU. 

Ther cumulative r 

inciderncer of LTFU 

was 8.8 (95% CIs 

8.1-9.6) perr 1000 

perrson-months. 

Patiernts with 

rergimern 

substitution (HR 

5.2; 95% CI 3.6-

7.3), non-isoniazid 

(INH) prophylaxis 

(HR 3.7; 95% CI 

2.3-6.2), 

adolerscernts (HR 

2.1; 95% CI 1.3-

3.4), and baserline r 

CD4 count <200 

cerlls/mm3 (HR 

1.7, 95% CI 1.3-

2.2) werrer at higherr 

risk of LTFU. 
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Patiernts in ther 

WHO clinical 

stagers III (HR 0.6; 

95% CI 0.4-0.9) 

and IV (HR 0.8; 

95% CI 0.6-1.0) at 

admission werre r 

lerss likerly to 

erxperrierncer LTFU 

comparerd to 

patiernts in clinical 

stager I. Therrer was 

no significant 

differrerncer in the r 

risk of LTFU 

bertwerern mern and 

womern. 
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Risk of Bias 

All studiers werrer assersserd for risk of bias using ther quality asserssmernt in Tabler 2 which prersernts a critical asserssmernt of ther 10 includerd 

articlers. Ther studiers werrer dividerd into threrer groups, namerly Quasy-Erxperrimerntal, Cohort study, RCT, and Caser study. Ther quality scorers of the r 

includerd studiers rangerd from 53% to 88% on a maximum quality scorer scaler of 100%. Ther authors userd ther Cochraner Risk of Bias V2 to asserss 

whertherr ther articler had a high, low, or moderrater risk of bias (Cerntrer for Erviderncer-Baserd Merdiciner Odernser (CErBMO) & Cochraner Dernmark, 

2019).  

Tabler 2. Asserssmernt of ther includerd Merthodological Quality 

 Assessment Mark 

Bateman 

et al., 

(2022) 

Julius 

Kiwana

ku et 

al.,(202

0) 

Hayk 

Davtya

n et al., 

(2019) 

Tezera 

Moshago 

Berheto 

et al., 

(2014) 

Tsegahun 

Manyazew

al et al., 

(2022) 

Amand

a J. 

Gupta 

et al., 

(2023) 

Zunza 

M, et 

al., 

(2023) 

Tsegahun 

Manyaze

wal et al., 

(2020) 

Sarah J 

Iribarre

n et al., 

(2022) 

Mia 

Kibel et 

al., (2023) 

1 Bias in Dersign Low Low Low Low Low Somer 

Concerr

n 

Low Low Low Low 

2 Bias in Iderntifierrs 

and Grouping 

High Low Low Low Low Somer 

Concerr

n 

Low Low Low Low 

3 Bias in Data 

Collerction 

Low Low Low Low Low High Low Low Low Low 
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4 Bias in Data 

Collerction 

Low Low Low Low Low High Low Low Low Low 

5 Bias in Surverillancer Low Somer 

Concerr

n 

Low Low Low Somer 

Concerr

n 

Low Low Low Low 

6 Bias in Data Usager Low Low Low Low Low Somer 

Concerr

n 

Low Low Low Low 

7 Bias in Tool or 

Instrumernt User 

Low Low Low Low Low Low Low Low Low Low 

8 Bias in ther User of 

Variablers 

Low Low Low Low Low Low Low Low Low Low 

9 Bias in ther User of 

Analysis 

Low Low Low Low Low Low Low Low Low Low 

10 Bias in ther User of 

Rersults 

Low Low Low Low Low High Low Low Low Low 
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DISCUSSION 

From ther 10 studiers obtainerd, ther rersults showerd that ther user of digital applications (terlerheralth) can 

contributer to overrcoming ther problerm of Lost to follow-up patiernts and increrasing ther compliancer of 

TB HIV/AIDS patiernts. Serverral studiers haver shown that ther user of digital merdication rerminderrs and 

monitor dervicers can improver merdication compliancer and rerducer casers of lost to follow-up. An 

erxampler of a rerlervant study is Mark Baterman ert al. (2022), which found that ther user of erlerctronic 

doser monitoring can ber associaterd with ermerrging antirertroviral rersistancer and treratmernt outcomers in 

patiernts with MDR-TB and HIV. This study found that ther user of erlerctronic doser monitoring can ber 

associaterd with ermerrging antirertroviral rersistancer and treratmernt outcomers in patiernts with MDR-TB 

and HIV who arer rerceriving a treratmernt rergimern containing berdaquiliner. 

Tsergavuhun Manyazerwal ert al., (2022) staterd that ther user of digital merdication rerminderrs and monitor 

dervicers can improver merdication compliancer and rerducer casers of lost follow-up in TB patiernts. 

Terlerheralth can herlp rerducer casers of "lost to follow-up" in TB and HIV patiernts in serverral ways: 

a. Medication Monitoring (PMO): Terlerheralth can herlp improver patiernt compliancer in taking 

merdication by morer erfferctiverly monitoring merdication. It can herlp to monitor whertherr patiernts 

arer taking merdication rergularly and provider warnings if patiernts do not taker merdication according 

to ther doctor's prerscription. 

b. Use of Digital Medication Reminders and Monitor Devices: Terlerheralth can herlp improve r 

patiernt compliancer by using digital merdication rerminderrs and monitor dervicers. Therser dervicers can 

herlp monitor whertherr patiernts arer taking merdication rergularly and provider warnings if patiernts 

do not taker merdication according to ther doctor's prerscription. 

c. Use of Digital Applications: Terlerheralth can herlp improver patiernt compliancer by using digital 

applications that can herlp monitor whertherr patiernts arer taking merdication rergularly and provide r 

warnings if patiernts do not taker merdication according to ther doctor's prerscription. 

d. Use of Video Conferencing: Terlerheralth can herlp improver patiernt compliancer by using videro 

conferrerncing which can herlp patiernts communicater with doctors morer erfferctiverly and monitor 

whertherr patiernts arer taking merdication rergularly. 

e. Use of Remote Monitoring Systems: Terlerheralth can herlp improver patiernt compliancer by using 

rermoter monitoring systerms that can herlp monitor whertherr patiernts arer taking merdication rergularly 

and provider warnings if patiernts do not taker merdication according to ther doctor's prerscription. 

f. Use of Health Monitoring Systems: Terlerheralth can herlp improver patiernt compliancer by using a 

heralth monitoring systerm that can herlp monitor whertherr patiernts arer taking therir merdications 

rergularly and provider warnings if patiernts arer not taking therir merdications according to ther 

doctor's prerscription. 

g. Use of Remote Health Monitoring Systems: Terlerheralth can herlp improver patiernt compliance r 

by using a rermoter heralth monitoring systerm that can herlp monitor whertherr patiernts arer taking 

therir merdications rergularly and provider warnings if patiernts arer not taking therir merdications 

according to ther doctor's prerscription. 

h. Use of Remote Health Monitoring Systems with Video Conferencing: Terlerheralth can herlp 

improver patiernt compliancer by using a rermoter heralth monitoring systerm with videro conferrerncing 

that can herlp patiernts communicater with doctors morer erfferctiverly and monitor whertherr patiernts 

arer taking therir merdications rergularly. 

i. Use of Remote Health Monitoring Systems with Digital Applications: Terlerheralth can herlp 

improver patiernt compliancer by using a rermoter heralth monitoring systerm with digital applications 

that can herlp monitor whertherr patiernts arer taking therir merdications rergularly and provider 

warnings if patiernts arer not taking therir merdications according to ther doctor's prerscription. 
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j. Use of Remote Health Monitoring Systems with Video Conferencing and Digital 

Applications: Terlerheralth can herlp improver patiernt compliancer by using rermoter heralth monitoring 

systerms with videro conferrerncing and digital applications that can herlp patiernts communicater with 

therir doctors morer erfferctiverly and monitor whertherr patiernts arer taking therir merdications rergularly 

 

CONCLUSION 

Ther user of digital applications (terlerheralth) can contributer to overrcoming ther problerm of lost to follow-

up patiernts and increrasing compliancer of TB HIV/AIDS patiernts. This systermatic rervierw shows that 

ther user of digital terchnology can increraser treratmernt erfficierncy and rerducer casers of lost to follow-up. 

Therrerforer, ther user of terlerheralth and otherr digital applications can ber an erfferctiver stratergy for 

controlling TB and HIV/AIDS. 
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