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Abstract

This study aims to assess the rate of virological suppression at 1 year and its associated factors among

people living with HIV receiving second-line antiretroviral therapy (ART). We conducted a retrospective
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cross—-sectional study of the medical records of second-line ART users with a HIV viral load > 1000 copies/
ml. Data were analyzed using descriptive statistics and multiple logistic regression analysis. The results revealed
that the proportion of virological suppression among people living with HIV receiving second-line ART at 1
year was 35.9% (95% CI=28.09%-43.8%). Factors significantly associated with viral load below 50
copies/ml were reported, including being aged 25-34 years (ORadj= 12.1, 95% CI=1.4-103.4) and 35-49
years (ORadj=9.0, 95% CI=1.2-66.5), switching to second-line ART within less than 30 days (ORﬂdj= 4.5,
95% CI=1.1-18.0), and having good adherence to second-line ART (ORadj=11.0, 95% Cl=3.4-35.5).
The study results indicate that the quality of health services for people living with HIV should be improved,

especially timely switching to second-line ART after virological failure and promoting second-line ART

adherence.
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#N8LH16): NNRIT: non-nucleoside reverse transcriptase inhibitor; PI: protease inhibitor; INSTI: integrase strand transfer in-
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477



Dis Control J Vol 51 No. 3 Jul - Sep 2025

Treatment outcomes among patients with HIV receiving

second-line antiretroviral drugs

nsandiewna

HANITANEINUINSREALBIANNTIS
Tumsnauiinahislugaadaasled T
50 favildafiadans i 1 T wdsmawasugasen
dhiagasiians whdu 35.9 (95% CI=28.0-
43.8) 396N IINAMSANHIRTHANENITNINNDUR
5239l 2545-25517 fianndnsalumsna
USwnahSaerladlunssuadanlviasnii 50
foulidafioddns egfisonas 67 wazsinhiuams
Annitldtayagthefiamadeulussuuamssume
msliuimagaoaiarlaiursnd Tussvined
2551-2562 Fenuiidasazyeinnuanialuns
Snndhagaseniidaaurniy 45© wasilaiFeuidiey
FumsanmlusaUszme wuhnhuamsane
Tusralszinadanudosazrasanudndalunis
nausnahsaerladlunszuadanliipanin 50
fevildafiadans wdu 73.8° uay 53.00°
msansRgtuanud S lumsnausnalass
wrlaTlunssumdanlugdadaionled Alasums
Snindremdubiaeglaigasiaasldauzuna
Tsaerladlunszuaidanlunmsusziliusaeas
yasanudSalumsnatsinahsaeslaunndany
warlunameusemadseiiusagazrasnnudisa
Tumsaadsnahsalegldmusmnaaslailunsus
@aaliioani 1,000 fevlideiiadans wisila
A1 400 Aaudidafiadans 2

Sauazupsanudisalumsnasinalisa
wrlaflunszumdaaliioonth 50 ferildefindans
Aldnnmsnmnassisnnihmsaneau q meluc®
waza19Uszmna® ! drunilaaratierd ey
mamagluszuumssnwmelu 1Y mslilasums
asravsinalalunssus@aamendsnsuasy
gosneuhia wasmsmetamadnwuasgioia
wwelad Taslumsdnmassiwuhiiaodaionla’
$1nu 102 M8 Aidsaglussuumssnm (On treat-
ment) AoLfuspeas 71.8 Sgandednnu 50 M
478

k4 d‘ 1) Yo a a %3
(Sawaz 35.2) Nlilasumsasiademudsinahsa
- - . e
Tunszuaidantnmelu 1 U Tealusruudid 20 s1e
(Sezar 40) luiMmdsunndlunisasrafanu
Usuralasa nadlaracilasanlyinisiivue
wnmeljuandanulumsesndemudsinalse
wrladdmely 1 Inaduddeugasen wazwud
Wd’ 1) Yo a a -7
12 98 (Mngnlailasumsanadamuisinalia
1 50 918) (MINN 2) HA lUFNMTUNITZUIN
28415A COVID-19 uananiilunsdneiasail
iaarematansinm i 31 1 (Segax
21.8) Tuwazndnmsdnmlulszmalng® wuda
msmaglussuumsinmnuasfozaterleisasas
Va dgl lﬁ' 1) Yo a a %
82.0 gaaanlilasumsnnadamuusinalisa
Tunszuaidaamenaimsldsugasaaiulsa
3 t 1 a < 3 (8)
$a8az 33.0 waznNeUamMssnAntlusaeas 18.3
miinsasag lussuunssnwwaznismaianis
SawaruninoadunaInFIUNSIAITUNS
551U1028915@ COVID-19 NaNHanNIEnUADNI5LN
fausSMIasIdaauazmslUsuUSMsneatineylad
Wudeafuransdnmlulssimagiuannuid
k4 Y Y a d?l YV
Fouay 41.8 wagihedndauimeenau wasyihe
$agaz 29.9 danunialumsduadulisaanas
wnnludrniimsliunesmstaiiiag (Lockdown)
#aludszmalneldurasnistaiiiasluzg1mnan
MaNaNUY NNNaMIANIASITAziulansas
azzavanndsalunisnalsuialiSaesla’
= v v \ [ IJ’ \ a aa
Tunszuaidanlviasnid 50 Aavilaaiadans
melu 1 U nasmsdeugasenuhiagaiemnn
' ] s o ° v va &
andhuinenesdmssndelanfiivualiioide
welad niverduhiSaansamivandinm
@olhsalusrmela sasas 95.0% ' aarudaiiy
ANNINMEYBIYAINTNNMIUNNGE LN15Qua
Tumseanuuy MUK UaENTZAUANMNAITYUS
QmmﬁaLawlaﬂwuﬂ'ixawﬁmwmﬂmwu
lﬂy =4 \ o Y = aa
wanniinamsdnmwuhiigihedadio
melu 1 U 9 au (Gezar 6.4) lagluduiu



Ns@smuanlin #i 51 aduf 3 n.A.-n.8. 2568

masnwifihaarlaiisumssnnmeammulisagasiiaa

i 4 918 Ansiadamalamd lown Jaulse 3 e
way Ua@antauan Pneumocystis jirovecii 33NN

Cryptococcus spp. 8n 1 918 laggtheny 4 el

520U CD,4<350 LYaa6agNUIANNAAANT
satuTalsadinadulsaiadenialamana fy
u,azl,ﬁ'mifmﬁ'UﬂﬁLﬁﬂ%%mmpjﬁmﬁymaﬁlaﬁ Tog
HaMsANASIaaaAdatuRamsAnElulstme
wilalls Fawuindenas 47.7 wawj’ﬁlﬁﬂﬁ%
fimsaadaialsasine wihaziimslientlasiu
TalsaluUredesasas 31.8 waznsdny
ﬁmumﬁawujwjﬁﬂL%ﬂﬁlﬁ%'umﬁmh%'agmﬁam
wazag luszniniumsinmealseiaiuinlse

Alamadszauanudisalunmsnadsnalsaly

ammlﬂ"ﬁ’aﬂﬂiwﬁ'aﬂL%yaﬁlu'lﬂ”ﬁummymi'misﬂ
(HR =0.7, 95%C1=0.5-0. 9)»
MnmsAnasaiinudTasedraai
deanamsnaUsinahsalunszuadanliisenh
50 fautldefiadans Aa nusinialumshvendu
13%’&1%0@'&@1@9@%193 Iﬂﬂwuiwjam%yamﬁ'mm
swidialumsiuendulSaaseahanatazdatiog

dlanmanadsuanzahsalusmelvanasle

anariannndganuelisiauouazvia
Taisiatiiae 9 11.0 i1 (95% CI=3.4-35.5)
Fgaanaasnunansans ludialsznaiiae
aulit wamﬁﬁ'ﬂﬁmumwuiwgam%wa
Lawvl,ai'ﬁL1Jéﬂuuﬂﬁmﬁmlﬁagmﬁam tiasan
anusaniialumsivenduliailie dlemadas
fiazaansanaUsmnaliaegleilunszuadan
TWanaslad$a(? Feganaaainusnsioay
msfnmninuigaodeiaglainaumdiulada
Taissanaiilamadssiaziiannzdumarlums
%ﬂmwé’ﬂ%msi"mb%’aamﬁam 2.3 1N (Adjusted
Rate Ratio (RR ) 2.3, 95%CI=1.1-4.8) Luamﬂu
ﬂUﬂauwﬂumamqamLaua wazaiaLiins® uanan
fuamsdnunlulssmaunuzia®® Fawuanu
dunusseninanunnialumsiuendihiagns

43N (First-line ART) wazgasNaad (Second-line
ART) Togwuisasaz 36.3 vasganzaaylad
mnaanuaianalumsivendubiagaseiusn
Auenduhsagasniaaslisinenasms niaenanan
lahmsiasugasenauhialasndalalauddam
Gasenunuiialumsiuenanihlugamzmasnm
k4 QI L4 v 4 dl k4
auwmanasmsldendiuhiSagasiass nndaya
3 J dy v E == o Id 1 a
a9 waluiubiviudeenudndulumssassy
1 =l a £4 [ Va ﬂw =
anusndalumstuendiuhalugdoaeyled
U MSENMSATUEYUNNEIAN (Social support)
WaTNIS LU USNISUSAILINBEILEINAIINIINTD
Tumsiuenimulsa (Enhanced adherence counselling)
PENADLIDY 119N LA UMTHUGTULEINFINITD
Hananunuialumsivenduhsaeslai’
= [ .J 1] U o < a
andasendanan amnNdsalunisnauSunm
hisegleilunszuadanvasfaaiagleinnuy
- T 4 v v e
Nnwamsdnadeil s madsugasendulsa
meluszaznaiipenin 30 T BAINUNILANLHDD
@ v é{’ @ o o <
Tumsshmauaalhse Hlamadszsauanudisa
TumsnavsinahSaeylainnnifodaiesla’
dl Yo lﬂ' v 4 U %
nlasunswasugaseaiuhisnnnit 90 Ju
(OR  =4.5, 95% Cl=1.1-18.0) Togszeznandy
GNmeumawmﬁnmaummaumlmummﬂaﬂu
gjmmﬁwuh%’alumaﬁmmm%qﬁ LAY 60 U
FalpenNuaramMsan lueeUssmanwunsses
ld' Y Yo lﬂ' v 4 1
nangihelasunmsiasugasedhiSannnni
90 T NatimswasuinldendubhSagasiaas
T8 IAINUNIEMISNEIEANIIATY HANNTNNUS
% a 4 =~ Wdld?, |
fumsnavsuahsalunssuaidanlapuuazne
anlamazasmaiamsaeenluszauuuse® >
nnmsanwludszmaadladanuigithanlasu
mswasugasendulisaard (delayed to switch)
FlaMainN1IZMIINEIBNVINAI LA UNTINE
mﬂmmuhiaammm 5.9 1 (RR =5.9, 95%
CI=1.4-25. 5)mamamn‘uwwlmumsmaﬂuamm
aula$alunarmanzay (Timely switch)®
479



Dis Control J Vol 51 No. 3 Jul - Sep 2025

Treatment outcomes among patients with HIV receiving

second-line antiretroviral drugs

wannnimsdnmludszmawansnlanuimn 4
1 Waunahdlumsiasugasenaubsa tinanu
WWendamslianansanauSinalise (Risk of lack of
virologic suppression) 3888z 7 (OR ,=1.07,1.01-
QIELI
1.14)®V dagannuamsan luasatiuasnnuams
awv o o v g o v o
i ldirimswasugasendiulse
MENINUANMEMIINBNHADILALE) TN
Uszandmwaasenauhiagasiians saumzizan
ANNLFNAaMSIAaEanasnmulse FeNNaIT
lumswasugasenubimnmdasiunmetads
MNEKhe YaanIH LEMIgus wazssuumsgua
Va 449' = ] .55 o [~ k4 =
Haaaegladzamiisny Hindudaciing
a P = v o A v 2
Awnzdanmgniatiasenineidaanemuuimaluy
\ YV d' v [
msaaanuaHlumsiasugasenmulisa
UBNNNHHIMTIATUNUNE GO BBLDY
loAniionglugneg 25-34 7 (OR =12.0, 95%CI=
adj
1.4-103.4) LLas'zi"qu 35-49 U (OR =9:0,
o o daj
95%CI=1.2-66.5) AlamaUszauanudisalums
a dgl [ v v 1 [ J 1 =Y aa
naUsnanzalhsalvidasni 50 feuldaiadans
NNAIINGNENY 18-24 U HadanAaeInuNuIFen
EuI wWuey 35-44 U Henuduwusnuany
falunmsnavsinalhimeylailugihenldendu
h¥agasfidas (Adjusted risk ratio=1.06, 95%Cl=
1.01-1.13)"" wasmsdnw ludszmagiuamwud
TanialunisaivauUsuimiyalaga
Tanas aztiadumuagiiiingy wasnuanuay
v 1 dda & o o | ~ '
Fequndazaieyled dlomadesgeganas lisanso
a 43' 1 = v Y o <
amuanUsnads hismeylailianacladnsa
(Virological non-suppression)®? @imsilaanansa
a dy 4 = v k20 ) li!
muanUnadahiarslailianasladiunii
d' v 4 1] = a v 4
e aenuaNsIndalunisivererullse
AIUUNITAAUINSUSN BN FILEINANNIINTD
a 4 [ 4 Ya ﬁ' d' I U o 1
lumsiuendubisdmsuddadandunguiagu
{iusmsasa e ladaymuasalassnee
d‘ o v v Al ldw = L4 U
i v Urenguiiznanisiueraiulaga
pENEENBLAzaBLIEY WazinssuUUIMIlugy
480

WUUNHRAAABINUANINGBINITTBINgNITIMINE
ﬂl 1 Y Ya ﬂ‘y = U W 1 = a
wiagieligfadaeylaingaiaguinginssums
ﬁumﬁ'mh%’amufjlﬂﬁ'um'i@uamuLmﬁmm‘zau

msAnwmassilidumsdnndayauuudau
wé’qﬁqﬂmni'vmmiLme‘fﬁuﬁnﬁ‘lunmzLﬁﬂuwm
{ihe anwanyselesdayaaaideding wu daya
WNENNUHGAEaNIAEANI5INY (Loss to fol-
low-up) Fayamsinisuimavesyaniaienlal
Tugeniinsszunazadlsa COVID-19 uasdaya
o o v o a va & o
e eenuszuuuinsydaizaterlaives
Tsangnwazays Nervdinadannudnsalums
Snwdadaerlainldenduhisgasnass waz

= & & a @ o -
nMsAnwIAsedumsdssliunanssnen 1 U
patumsimsaamuUssiuluszaznane Ty
FmMNTEaNldnwdayarthenniumssnm
Iuisqwmmamaﬂ{]ﬁl,ﬁm 1 W¥ie MSEINANISIE
Ul lumsagUd1984 (Generalizability) e1aidaiing
aarumsanmluasaealuasilumsanmszazen
wuuludreanih (Longitudinal prospective cohort
= 1 d' VY
study) wazdnwlunans 9 wihenu s lvladaya
Wenfuramssnwaadaaylainldediulsa
~ o Ay ] o o
gasnaes wastaendinadannudisalumsna
Usinathsaerla lviiaaniy 50 fauileaiiadans
d' o Vv v
nasaunguuazasnindaya luldduuuima
TumswannTsunsumsqua@aataylaini
UszanSmwangaTu
= dyﬁ' EN~1 1 dl

Tagagumsdnmigliiiuihmswasugns
10U ISFLAEISIVAILANNIIZNITINWIBNLYIAT

v = a ¥ % < W o W
wazanuINda lumsiuendmuliss Wudadedaay
{ ' o o a o v &
ndananannNdIsalunsnalsinalisy aeuu
9AITLTIYNTELAUMTHAHUIAMAINTEUUVUIAIG
YVa d%’ = v 1 =Y =Y
Haowaterlailosuiumsdusiumsasalinaly
Saenlad lunssuatdanaaNainENe i liaanse
Uszdiumzauman lumssnen (Virological failure)

[ £4 [ < d'

wazanansaUsugasensubhialaaings laawmmy
Tulsawenuassauafepiiniguagioaiayla’



Ns@smuanlin #i 51 aduf 3 n.A.-n.8. 2568

masnwifihaarlaiisumssnnmeammulisagasiiaa

PUIUNN wasSudNa e AaEaNNHaNITINW
ANLWAINNLANEIVIAIULASDYUY A BIENTLAU
Y Ya ﬂQI = YV =2 =Y
aamumMasgualviiifadaterleininsahduims
Todre @zadn waziuszansaw wfu msuwng
mMalna (Telemedicine) M3ssuenmalusuald uay
mﬁumﬁq@m%msmwm (Drop-off points) lag53
fTumﬁﬂ'i‘qmu (Community Based Organization:
CBO) Wudu tiaanns2agn 5INNAITUENIUIMS
MSIAFDAUDALSINEIUIANIBUDNLIAITIENIS
ﬂ' dw Y a \ =l = =~
WD LN AANNIINIB LUMINTNIRAMN UKD
N&ADY LazMIIAMMIIMINTIANIRIUH IR
(Standing order lab test) GIWN?!G]E?I‘VI%‘IJS::IEI?I‘J
ld' VYa lﬂgl Yo o o o v a wva
naaamslasulasimuaunmedniuguju
Py S o oo o PR
Nungau Fazilulsslamidmsulsanenunani
MINYUABULNNTHA TN dasaIsiud1dns
Ysslemilumssnnldaazala ading
. a a A R T a v a o
wWasudns visdhenagiadudinliiianssnm
Gainy uanMNNUAMITFTUAYUMIUTMIUTNELND
dadsneNsnialunisdueIuasnIsiaay
ngdnssumsnuendmuhisaatedaiins msiEhseis
Tolsauazlviensnuinlsauelludnigfiqunud
d; [ & o [ a Ya a%'
sudunagnsdraglunmsaamsidedioyinise
%197 MPNAUMSLNNTBINNANSFDENT MSLHDY
TUUAKIUNIN Application lulnsdwvtadaud
taduasunsasaglussuumssnm Jasiums
MR WazfnmuENaagmM T s
szuvusMsiaaaeylaininan asiimsduiiy
msadneaiiay Tagmnzludnamumsalliund
] ] d'd v a I 4
@y FRNInsuwIszunevadlsalada 19 Wuey
viad AT N ANTINMITAUEINALAENITANRY
Tuszvumssrunlunaan (Retention in HIV care)
11! n Y Ya AQI a A =~ ‘:?I
Zuannnazhglidadeeglaiidintuenniy
warlAMWEINNEWAY deeaiuayunsaiy
Nuegiteedniludsanmunassnsuguzaslan
uaztszmalngliussgiihwinemelull 2573

@naIaNas
Department of Disease Control (TH). HIV Info
HUB [Internet]. Ministry of Public Health. 2562
[cited 2025 Jul 20]. Available from: https://
hivhub.ddc.moph.go.th (in Thai)
National Health Security Office (TH). NAP Web
Report [Internet]. National Health Security
Office [cited 2025 Jul 20]. Available from:
https://www.nhso.go.th/th/agency-th/
online-service (in Thai)
World Health Organization (WHO). The public
health response to pretreatment HIV drug resis-
tance [Internet]. World Health Organization.
2017 [cited 2023 Jul 16]. Available from:
https://www.hst.org.za/publications/Non-
HST%20Publications/The% 20Public% 20
Health%20Response%20to% 20Pretreat-
ment%20HIV%20Drug% 20Resistance.pdf
Ruxrungtham K, Chokephaibulkit K, Chetchoti-
sakd P, Chariyalertsak S, Kiertburanakul
S, Putcharoen O, et al. National guidelines for
HIV diagnosis, treatment and prevention,
Thailand 202172022 [Internet]. Department of
Disease Control, Ministry of Public Health (TH).
2022 [cited 2023 Jul 15]. Available from:
https://www.thaiaidssociety.org/wp-content/
uploads/2023/03/HIV-AIDS-Guide-
line-2564_2565_ED2.pdf (in Thai)
Ngamjarus C. n4Studies: sample size calculation
for an epidemiological study on a smart device.
Siriraj Med J. 2016;68(3):160-70 (in Thai)
Wedajo S, Degu G, Deribew A, Ambaw F.
Treatment failure, death, and predictors among
PLWHIV on second-line antiretroviral therapy in

Dessie  Comprehensive Specialized Hospital,

481



Dis Control J Vol 51 No. 3 Jul - Sep 2025

Treatment outcomes among patients with HIV receiving

second-line antiretroviral drugs

10.

11.

482

northeast Ethiopia: a retrospective cohort study.
PL0S One. 2022;17(6):¢0269235.

May Myat Win, Maek-a-nantawat W, Phonrat
B, Kiertiburanakul S, Sungkanuparph S.
Virologic and immunologic outcomes of the
second-line regimens of antiretroviral therapy
among HIV-infected patients in Thailand. J Int
Assoc Physicians AIDS Care. 2011;10(1):57-

63.

. Sudsila P, Teeraananchai S, Kiertiburanakul S,

Lertpiriyasuwat C, Triamwichanon R, Gate-
chompol S, et al. Treatment outcomes after
switching to second-line anti-retroviral therapy:
results from the Thai National Treatment Pro-
gram. J Int Assoc Provid AIDS Care. 2023;22:1 -
11.

. Hailu D, Jara D, Edin A, Awol A, Ayele A,

Fekadu Y, et al. Viral load suppression and
associated factors among HIV-infected patients
on second-line antiretroviral therapy at public
health facilities of West Guji and Borena zones,
Southern Ethiopia: facility-based cross-sectional
study. medRxiv [Internet]. 2024 [cited 2025
Feb 20]. Available from: https://doi.org/10.
1101/2024.04.02.24305217

Asare K, Sookrajh Y, van der Molen J, Khubone
T, Lewis L, Lessells RJ, et al. Clinical outcomes
with second-line dolutegravir in people with
virological failure on first-line non-nucleoside
reverse transcriptase inhibitor-based regimens in
South Africa:
Lancet Glob Health. 2024;12(2):¢282-91.
Nyaboke R, Ramadhani HO, Lascko T, Awuor

a retrospective cohort study.

P, Kirui E, Koech E, et al. Factors associated
with adherence and viral suppression among

patients on second-line antiretroviral therapy in

12.

13.

14.

15.

16.

17.

18.

an urban HIV program in Kenya. SAGE Open
Med. 2023;11:1-9.

Bezabhe WM, Chalmers L, Bereznicki LR,
Peterson GM. Adherence to antiretroviral therapy
and virologic failure: a meta-analysis. Medicine
(Baltimore). 2016;95(15):e3361.

Wagner Z, Mukasa B, Nakakande J, Stecher C,
Saya U, Linnemayr S. Impact of the COVID-19
pandemic on use of HIV care, antiretroviral
therapy adherence, and viral suppression: an
observational cohort study from Uganda. J Acquir
Immune Defic Syndr. 2021;88(5):448-56.
World Health Organization. Policy brief: update
of recommendations on first-and second-line
antiretroviral regimens [Internet]. World Health
Organization. 2019 [cited 2023 Jul 16]. Avail-
able from: https://iris.who.int/handle/10665/
325892

Wedajo S, Getu D, Amare D, Ambaw F. Rate of
viral re-suppression and retention to care among
PLHIV on second-line antiretroviral therapy at
Dessie  Comprehensive Specialized Hospital,
Northeast Ethiopia: a retrospective cohort study.
HIV AIDS (Auckl). 2021;13:877-817.
Ramadhani HO, Bartlett JA, Thielman NM,
Pence BW, Kimani SM, Maro VP, et al. Asso-
ciation of first-line and second-line antiretroviral
therapy adherence. Open Forum Infect Dis.
2014;1(2):0fu079.

Shushtari ZJ, Salimi Y, Sajjadi H, Paykani T.
Effect of social support interventions on adher—
ence to antiretroviral therapy among people
living with HIV:
AIDS Behav.

a systematic review and
meta-analysis. 2023;27(5):
1619-35.

Musayon-Oblitas Y, Crcamo C, Gimbel S.



Ns@smuanlin #i 51 aduf 3 n.A.-n.8. 2568

masnwifihaarlaiisumssnnmeammulisagasiiaa

Counseling for improving adherence to antiretro-
viral treatment: a systematic review. AIDS Care.

2018;31(1):4-13.

19.Bonner K, Mezochow A, Roberts T, Ford N,

Cohn J. Viral load monitoring as a tool to rein-
force adherence: a systematic review. J Acquir

Immune Defic Syndr. 2013;64(1):74-8.

20.Kroidl A, Burger T, Urio A, Mugeniwalwo R,

Mgaya J, Mlagalila F, et al. High turnaround
times and low viral resuppression rates after
reinforced adherence counselling following a
confirmed virological failure diagnostic algo-
rithm in HIV-infected patients on first-line

antiretroviral therapy from Tanzania. Trop Med

21.

22.

Int Health. 2020;25(5):579-89.

Levison JH, Orrell C, Losina E, Lu Z, Freedberg
KA, Wood R. Early outcomes and the virological
effect of delayed treatment switching to
second-line therapy in an antiretroviral roll-out
program in South Africa. Antivir Ther. 2011;
16(6):853-61.

Bulage L, Ssewanyana I, Nankabirwa V, Nsub-
uga F, Kihembo C, Pande G, et al. Factors asso-
ciated with virological non-suppression among
HIV-positive patients on antiretroviral therapy in
Uganda, August 2014-July 2015. BMC Infect

Dis. 2017;17(1):326.

483



