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Abstract

Introduction: Viral load is one of the most important determinants for HIV transmission.
Identification of people with high viral load (PHVL) can be effective in limiting onward HIV
transmission. In order to improve the identification of these individuals within risk networks, we
determined a) the number of PHVL recruited through risk networks b) their socio-demographic,
behavioural and clinical characteristics and c) the characteristics of individuals who referred these
PHVL to the study.

Methodology: From November 2013 to March 2016, in Odessa, Ukraine, Transmission
Reduction Intervention Project (TRIP) was implemented to identify people recently infected with
HIV within the risk networks of “seeds” and “venues” where they engaged in risk behaviour.

Results: TRIP identified 53 PHVL, of whom 32 (60%) injected drugs; 42 (79%) were unaware
of their HIV status; 25 (47%) had more than one sex partner, and only 14 (26%) were using
condoms. There were 164 people who referred individuals into the study; 33 of them (20%)
referred PHVL. In terms of referrers, those with lower than secondary level of education, not
living with a sex partner, and reporting regular condom use were significantly more likely (p <
0.05) to refer PHVL. Most PHVL (38, 72%) and their referrers (27, 82%) were found through
venues.

This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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Conclusions: In Odessa city, PHVL are at high risk of transmitting HIV as the majority inject
drugs, do not know their HIV status, and have unprotected sex and/or multiple partners. Targeting
these individuals for HIV prevention, harm reduction and initiation of antiretroviral treatment
(ART) is urgent.

Keywords
people with high viral load; PHVL; risk network; high viral load; Ukraine; venues

Introduction

In 2017, an estimated 37 million people were living with HIV (PLWH) worldwide of whom
1.8 million were newly infected [1]. In Ukraine, there were an estimated 240,000 PLWH and
13,000 new HIV infections in 2017. Of the PLWH in Ukraine, only 56% were aware of their
HIV status, which implies that the remaining 44% might transmit the virus without
recognising that they are themselves infected. In 2017, 40% of known PLWH in Ukraine
were on antiretroviral treatment (ART) and viral load suppression was at a low 23% [1].

Globally, about half (47%) of all new HIV infections occurred among key populations (KP)
and their partners, emphasising their importance in global HIV control. These populations
engage in behaviours that increase their risk of acquiring and transmitting HIV. Additionally
their access to HIV testing as a gateway to prevention and care is limited [2]. In 2017, KPs
in Ukraine included an estimated 350,000 people who inject drugs (PWID), 80,000 sex
workers (SW), and 180,000 men who have sex with men (MSM) [3]. HIV prevalence in
these groups was respectively 22.6%, 5.2% and 7.5% [3], but varied greatly by region.

The National HIV Programme of Ukraine has aligned its targets with the UNAIDS 90-90-90
strategy [4]:1)to detect 90% of all HIV positive individuals, 2) to ensure that 90% of PLWH
are placed on ART and 3) to achieve 90% supressed viral load among those on ART. Even
though KPs are included in HIV testing and prevention services through NGOs and state
health facilities, the gap in reaching the first 90 target is large [5-6]. It is thus critical to
explore innovative strategies to identify new HIV positive cases among KPs.

Viral load (VL) is one of the most important determinants for HIV transmission. Several
studies have demonstrated that high VL is associated with significantly higher HIV
transmission than lower VL [7-12]. In this paper high VL is defined as 90, 000 copies/mL
[12] and higher based on literature review [13-14].

From November 2013 to March 2016, in Odessa, Ukraine, the Transmission Reduction
Intervention Project (TRIP) was implemented to identify PLWH using network-based
contact tracing techniques. The main aim of TRIP was to increase the detection of people
who were recently infected with HIV (in the last 6 months), and then to initiate them on
ART and prevent further HIV transmission within their risk networks [14]. The results of
TRIP confirmed that, in contrast to other conventional HIV testing techniques, recruiting
through social risk networks was more effective in identifying recently infected individuals
[15-16].

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Korobchuk et al.

Page 3

This is the first TRIP-based paper to focus on identifying people with high viral load
(PHVL) or to study who referred individuals with high viral load for the study. This
information may be useful in locating potential HIV transmitters, helping them protect their
health, and reducing HIV transmission. Specific objectives of this study are to determine a)
the number of PLWH with high VL recruited through the risk networks b) their socio-
demographic, behavioural and clinical characteristics and c) the characteristics of individuals
who referred PHVL.

Methodology

Study design

Setting

A cross-sectional analysis of TRIP data.

General setting—Odessa is a port city located in the south of Ukraine with a population
of approximately one million [17]. This region has one of the highest HIV prevalence rates
in the country (830.2 per 100,000 population) [5]. According to the national estimates, the
number of KP members in the city is high with 24,000 PWID, 5,500 MSM, and 5,900 SW
[18]. More than half of them receive services from harm reduction programmes [5].

Specific setting—TRIP aimed to identify recently infected PLWH within the social
networks of individuals referred to as “seeds”, mainly targeting PWID (who injected drugs
during the past six months). All participants provided 18-millilitre blood samples. Blood
samples were tested by New Vision Diagnostics Profitest Combo tests (Intec Products Inc.,
Haicang Xiamen, China). Viral load was measured with HIV-1 Abbott Real Time TM.
Recent infection was determined with the LAg assay (SediaTM Biosciences Corporation,
Portland, USA). LAg is based on antibody maturation and categorizes HIV infection as
recent versus long-term [19].

A recently infected “seed” was defined as a newly diagnosed HIV-positive person with a
documented negative result during the past six months or with a LAg Optical Density (ODn)
< 1.5 and viral load more than 1,000 copies/mL. Potential recently-infected “seeds” were
referred to TRIP from the Odessa Regional Laboratory Center of the Ministry of Health of
Ukraine, the Odessa City AIDS Center and The Way Home Charity Foundation. Other HIV
positive individuals whom they referred that did not fulfil the aforementioned criteria were
considered long-term infected “seeds” if they were matched to recently infected seeds in
terms of gender, risk group, age (+ 5 years) and the referring organization [14-16].

“Seeds” along with other referrers (identified in the network of the “seeds”) recruited
network or venue members. Network members were direct sex and drug-using partners as
well as partners’ direct sex and drug-using partners or people who were present when they
did drugs (defined as acquaintances). Those who visited the same venues where they gather
to use drugs, to have sex, or to meet new sex partners were defined as venue members.
Network and venue members were recruited (interviewed and tested) regardless of their HIV
status [14-16]. The interview collected data related to socio-demographic, clinical and
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behavioural characteristics. If a recently infected participant was found in networks or
venues of seeds, their risk networks were recruited for 2 additional steps.

Study population and period

All PLWH identified through TRIP between November 2013 and March 2016 with available
viral load results (278, 75.3%) were included in the first part of the study population. The
second part consisted of those who nominated at least one person or venue that led to the
successful recruitment of someone who took part in the study. We refer to these as
“referrers.” A comparison was made between the referrers of at least one PLWH with high
viral load (= 90,000 copies/mL) versus the referrers of all other participants.

Data and statistical analysis

Ethics

Results

The data were cleaned and two subsets were made for analysis. Frequencies, proportions,
measures of central tendency (mean), and variation (standard deviation) were used to present
the results. Differences between groups were assessed with the use of Pearson’s Xz (Chi-
squared test) or Fisher’s exact test for categorical variables. Student’s t-test was used for
continuous variables (for normally distributed data). The level of significance was set at p <
0.05 and 95% confidence intervals (CI) were used throughout.

All TRIP participants gave informed consent for the use of their data under the protocol
approved by the Medical Ethics Committee at Gromashevsky Institute of Epidemiology and
Infectious Diseases, Kyiv, Ukraine and the Institutional Review Board of the National
Development and Research Institutes in New York, NY.

Characteristics of PLWH with high viral load

There were 24 recently infected and 16 long-term infected seeds. Figure 1 shows the build-
up of the pool of referrers stemming from these 40 seeds and leading on to the identification
of a total of 1252 network and venue members. The risk network members (including those
recruited at venues) included 554 (44%) PWID, 17 (1.4%) MSM, and 4 (0.3%) SW. The rest
were not from key populations. Of 1252 network and venue members, a total of 329 (26.3%)
HIV positive individuals were identified, of whom 43 (13.1%) had a high viral load. 38
(88.4%) of the latter were identified through venues. There were also 10 seeds who had a
high viral load making a total of 53 identified individuals with high viral load included in the
study. Among the infected (both seeds and network/venue members), for 91 people (24.7%)
viral load data could not be obtained.

The socio-demographic, behavioural and clinical characteristics of those with high viral load
are summarized in Table 1. The minimum level of viral load was 91,252 copies/mL and the
maximum was 1,171,318 copies/mL; 17 (32%) of PHVL were recently infected, according
to our definition of recency.

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.
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Among 53 persons with high VL, 42 (79%) were unaware of their HIV status, 32 (60%)
were PWID and only one was on ART. Twenty-five (47%) had more than one sex partner
during the last 6 months and only 14 (26%) were using condoms.

Characteristics of people who referred at least one PLWH with high viral load

Tables 2, 3 and 4 show the socio-demographic, clinical and behavioural characteristics of
164 “referrers”, respectively and the factors associated with having at least one person with a
high viral load successfully recruited into the study as a result.

Of the 164, about half (83, 51%) did not have HIV infection. The total number of referrers
(including “seeds” and their network/venue members) who helped the recruitment of PHVL
was 33, of whom 27 (82%) were recruited from venues, 3 (9%) from networks, and 3 (9%)
were seeds.

In terms of referrers, those with lower than secondary level of education (up to 9 years),
those not living with a sex partner and those who reported regular

Discussion

This is one of the first studies in Ukraine that focused on identifying individuals posing a
high risk for HIV transmission due to having a high viral load. Of 53 PHVL, the VL ranged
from about 90,000 copies to over a million copies/mL suggesting “high-transmitters” [20].
In addition, about eight-in-ten of these individuals did not know their HIV status, six-in ten
were active PWID, about half of PHVL had multiple sexual partners and three-in four were
engaging in unprotected sex. Only one individual was on ART. Venues proved to be the best
source for finding PLWH with high VL and their referrers.

The study highlights the importance of projects such as TRIP in identification of individuals
who are likely to be involved in intense HIV transmission within social risk networks. The
value of TRIP techniques for locating high-priority people for intervention has also been
demonstrated for Chicago, Athens, and other papers about Odessa [15-16, 21]. This is in
line with the Sustainable Development Goal of eliminating the HIVV/AIDS epidemic by 2030
and opens opportunities for improving the “test and treat” strategy [22].

The study strengths were that VL measurements were done under research laboratory
conditions and thus reliable. We also used a high cut-off threshold of = 90,000 copies/mL for
the definition of high VL [12]. Those with high VL in our study are thus relatively likely to
be high transmitters with considerable public health importance [23]. The main study
limitations include the small number of referrers for people with high VL, which did not
allow for adjusted statistical analysis. Furthermore, we had 24.7% of HIV positive
individuals for whom we did not have VL data. This was due to operational challenges such
as nurses being unable to draw blood, the samples being too small or ending up being
coagulated before testing. In a setting where 44% were PWID, finding a good vein may be
problematic even for a well experienced nurse. Furthermore, PWID on opioids and
stimulants might have been less patient and cooperative when having to cope with multiple
needle picks. We thus considered this an operational reality.

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.
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The findings from this study have some policy and practice implications. First, over half of
those identified as being at risk within the social risk networks were not from key
populations. There is thus “a mix” of KPs mostly drug users and those from the general
population. The interaction between these two groups can transmit HIV infection in the
general population outside the KPs. The TRIP project, which is embedded within these
networks, provides a useful mechanism for limiting such spread. Second, those with high
VL came mostly from venues and many had increased risk for acquiring and transmitting
HIV since they did not know their HIV status, were drug users engaged in unprotected sex,
and/or had multiple partners. Few were on ART. Introducing targeted strategies for HIV
testing, harm reduction and ART at known venue sites is urgently required. Further, it is
likely that some of the 68% of participants with high viral load who were not recently
infected were in the later stages of infection or co-infected with other pathogens. These
participants would probably be in urgent need of antiretroviral therapy and perhaps other
medical interventions. The fact that TRIP located these potential patients was an unexpected
benefit of the intervention. Finally, we identified a few characteristics of those who referred
PLWH with high VL.

Conclusion

Odessa venues that were located based on risk networks of HIV infected people are good
sites to find cases with HVL. Programmes to locate them and provide care to PHVL should
be implemented.
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Referring network and venue members

Referrer 140 additional referrers
build up

y

[ 24 0f 40 “seeds” ]

[ 164 referrers in total ]

A

1252 network or venue members identified
HIV Positive (329) and Negative (923)

Y

HIYV testing
and viral load [ 43 HIV Positive with high viral load ]

measurement
10 “seeds” with high
viral load

Y

[ 53 HIV Positive with high viral load* ]

Figurel.
Flow chart of referrer recruitment and HIV testing in the Transmission Reduction

Intervention Project (TRIP) in Odessa, Ukraine (November 2013 — March 2016).
* 91 People Living With HIV (PLWH) have no viral load data.

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



Page 10

Korobchuk et al.

"(9T0Z UdIeIN — ETOZ J3GIANON) auresN “BssapO Ul peo] [elIA ybiy yum (HA1d) AIH Yim Buiai ajdoad Jo sonstialoeseyd

Author Manuscript

(€g = ) peo| I UBIY Yrm HM1d

L'16 T ON
smeIs 14V

€8 T SOA

6'8¢ T BAI)ISOd
:INsal 1581 AIH SNoINaId

TTL yx4 anirebaN

0¢e T ON
:dId.L 01 Joud Bunsay AIH

0'8L 6€ SOA

629 9¢ wial Buo
SIS AIH

. ERE)

T'ee LT iusosy
S¥es6e 8/TL.E (wysa1dog) peoj AIH
[eo1ulo

oy 4 19971
:UOIJeIUBLIO [BNX3S

096 14 wbrens

TST 8 SS9|8WOoH
9'6¢ 12 Bunuay :8dA1 uoiEpOWIWO0IDY

€6y v Bunual 1noyyum ade|d

609 yx4 ON
:Jauped xas yum BuIAI]

T6v 9 SOA

L'LE 02 pakojdws 10N
6'8T 0T sBuluiea [euoisednn :snyels uawAojdw3

ey ford pakojdw3

0¢ T 19A8] Alsianiun
0€L g€ (s1eak TT) Alepuooas :]Jans] uoieonp3

0'6¢ €T sieak g 01 dn

874 €T 3lews
Japus9

GG or dleN
S8 13 by
21yde JBowsp-0100S

as ‘% uesw ‘u

SoIIS1RIe eyD

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



Page 11

Korobchuk et al.

‘uoneIAeQ plepuels :ds ‘sbniq 108ful oypn a1doad :aIMd ‘Jepuabsuel| ‘fenxasig ‘Aeo ‘uelgsaT 11 99T ‘WUsWIeal) [eIACLRINUY (1 HY
“Jw/sa1dod 0pQ'T Uy} 10w peo] [eliA pue (V13 AUPIAY-BY1 T-AIH eIpas uo) §'T S ugo B yim 1o syjuou XIs 3sed au) Ul Jnsal aAIeBaU pajuaLUnoop e yim suosiad aasod-A|H pasoubelp Ajmau r

*(T) 1InsaJ 1581 AIH Snolnald pue ‘(g) Bunsal AIH ‘() uoneluallo [enxas ‘(T) |9A8] uo1eanp3 :BuIsSIW Sem elep $ased awos 104

6°8T 0T pass

Tee LT aouruIENboY

6'€E 8T Jaupred uonoaalul Brug
TST 8 Jaupted xas :adA1 uonosuuo)

6'8T 01 pas3s

L'TL 8¢ ENITETN
7’6 S NI0MIBN :adAy abexui

9'06 6¢ ON
‘JusWIIea.} UOIIPPY

v'6 € SOA
76 €T (s1eak) uonoalul Bnup Jo uoneing

9'6€ 1¢ ON
‘dIMd

¥7'09 4 SOA

2'96 18 ON
119XI0M X8

8¢ 4 SIA

9'€L 6¢ ON
:swopuod Buisn

¥7'9¢ 14 SOA

'Ly 14 8U0 Uey) aloN
ey Y4 EliTe) :s1aupred Xas Jo JsquinN

¥'6 S siauped oN
[elolreyed

as ‘% uesw ‘u

Sols|eIe eyD
(€G = u) peo| fe4IA UBIY yum HM1d

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



Page 12

Korobchuk et al.

‘uolreINe@ pJepuels :as ‘AlH UM Buiai sjdoad :HMTd “4epusBsuel] ‘jenxasig ‘Aeo ‘uelgsaT 1997 ‘[eAlslu] duspisuo) 1D ‘s)jnsal Juealyiubis Ajjeansies
*

‘oafoad 8yp 03 PeO] [BJIA YBIY UNM HANTA 8UO 1588] & PaNNIOa) OUM dI L Ul SI8Liajey ;

*() uoneusLIo [enxas pue ‘(2) adA1 uorrepowiodde ‘() sniels JuawAojdwa :sanstIaloRIRYd BuIMO]|0) 40} BUISSIL SeM B1ep S3sed awos 10

0T (g'62) 02T (502) 1€ wbrens

uolrelusl o [enxes
0T [ov‘00] G0 (5728) 2 (gent 1991
0T (9z8) 12 (r11) 8T Bunusi noyum soe|d

90 [8'7 ‘€ 0] €T (881 17 (1) 11 Bunusy :8dA} uolrepow WY
L0 [o€‘s0] €T (6'82) ST (172 ¥ SS9[aWOH
0T (z'18) 89 (8zm) 01T SA

. JBulred xas e yum Buial
€00 [ogTT] 4 (eeL) €9 (L92) €2 ON
0T (892) ev (zed) et pakojdw3

G0 [6'T ‘20l L0 (6728) v (T21) L sBuiules [euoISedO sn1ess Juswfojdwg
L0 [oz€cal 80 (0'08) 25 (002) €T pakojduwa 10N
0T (0'69) 62 (oTe) et sieak g 01dn

L1700 [oT 20l 70 (8€8) €8 (z91) 91 (steak TT) Arepuodss ‘pMe| Uolreonp3
70 [8'1'T°0] G0 (9°28) 6T (CAR% 193] Ausianiun
0T (z'08) s0T (8'6T) 92 alen

=]e]0=13)
60 [8'z ol TT (8'82) 92 (z12) L aewa

90 lov1z-] 81071 (L8 vve (re) see aby

(as/%) uesw/u TeT=U 'ON  (AS/%) UedW/U EE = U ‘'SOA

anpend 0 30U BJJIP Ues A/oITeH S
e 1D %s6  (as) HIp Ues \/o17eY SPPO Humo_:m_; UM HMTd (21 BBY

SOIKS1 1R fBYD

(9T0Z YoIBIN — €102
JaquianoN) aurenin ‘essepO ‘(d1d.L) 193l0id uonuaAiaiu] UoONINPaY UOISSILLSURIL SY] Ul SI344a)3l JO saNnslialoeleyd aiydesfows-0190S Jo uosuedwo)d

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



Page 13

Korobchuk et al.

AIH YN BuIAI 81dosd (HANT ‘[eAJ8)U] 80USPHUOD D ‘JUBWIIeaI) [BIAOIRINUY 18V

Jwy/ss1dod 00T Uey} aJow peoj [ediA pue (13 AUpIAY-By T T-AIH BIPSS Uo) G'T S udo B ynm Jo syluow XIs 3sed ay ul 3jnsas aaebau psjuswindop e yum uostad aanisod-A|H pasoubelp >_>>m:|N
‘Jo0foud 03 peoj [es1A YBIY UM HANT BUO 1SES] & PaYINIOSI OUM dIYL Ul SISLIRJY r

*(2) ynsal 181 AIH SNoIAald pue ‘(G) d1d.L 01 Joud Bunsay AIH ‘(02) Peol AIH UBiH :Buissiw sem eyep sased awos 104

0T (Ls8) et (evD 2 SBA

. sness 14V
0T [svT‘T°0] TT (0's8) 2T (osT) € ON
0T (8'%8) 82 (zsm) s 9AIISOd

‘}INs.1 191 AIH Snowe.Id
G0 [0'9‘g0] 9T (6722) 19 (T22) 6T annebaN
0T (z'08) 26 (8'6T) 72 SOA

03 Jorid Bunssy AIH
60 [22'v0] TT (6'82) 02 (172) 8 ON
0T (rT2) ot (982) v SOA

) ‘peo| AIH YBIH
70 [8'2'T0] G0 (0°€8) 6 (021)8 ON
0T (el ee (L'92) 8 ZAIH Anusoay

70 vt 10l 7’0 (€°98) v (2e1) L awm Buoj e aamsod AIH SNEess AlH
90 [ozeal 80 (e'82) 59 (L12) 81 anleau AIH

(%) UTET=UON (%) UEE = USBA

anfend 9 oleys
e 10 %S6 1'ed sppO Humo_ ub1y yum HMId oY

SOIKS1 1R fBYD

‘(9102
YaJeIN — £T0Z JoquanoN) auresn ‘essapO ‘(d1d.L) 198loid uonuaAiaiu] uonanpay UOISSILUSURIL 8yl Ul SI3419)3J JO SINSIIa1oRIeyd [edlulDd JO uostedwo)

‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



Page 14

Korobchuk et al.

"uoneIAQ PIepuBlS :as ‘sBnid 108ful oy 81doad :dIMd AIH YA BUIAIT 81doad (HANTd ‘[eAIsIUl 80USPLUOD (1D '}nsal Juealubls Ajfeansiiels
.

‘03f01d 01 peO] [R2IA YBIY LpIM HANT BUO 1SB3] T8 PaIINIOa) OUM dId L Ul S1eliasey

T

60 [8'Gz's-] (61T)€0 (9°6) 95°ST (0T) 28'sT uo1308 fu1 BnJp Jo uotreing
0T (z6L) 2y (802) TT aouejurenboy

60 [0l TT (v'8L) o 912 1T Jaupred uonasful bnig :8dA} uonoeuUU0D
60 [8'z €0l 60 (0°08) 82 (002) 2 Jaupred Xxas
0T (g28) 12 (gezn)e pass

€0 [szT ‘9°0] €2 (zs) s (8¥2) 12 aNuIA adAyabexul
0T [z9'1T0] 10 (€'06) 82 (Le)e Y}I0MIBN
0T (L2)s (€22 ¢ SAA

JUSWITEa 4} UOINIPPY
¥0 [2€'1T0] 90 (9z8) 12 (ri7) 8T ON
0T (7'18) 6L (981) 8T SAA

» :aimd
G0 [22'90] o (9°22) 28 (r'ze) 5T ON
0T (eee) T (L99) 2 SOA

L BYIOM XeS
T0 [z 00l T0 (2'08) 0€T (e'61) T ON
0T (7'€9) 92 (9°9¢) 5T SAA

) 'swopuod Busn
2000 [zro'T0] €0 ('s8) GOT (9¥1) 8T ON
0T (8'%8) 95 (z'sT) 0T auo

20 [6€ 201 LT (6'92) 09 (Teg) st 3U0 Uey} aIo sJouyted Xas Jo JoquinN
€0 [T2'v0] 6T (0's2) st (0s2) s sJauped ON

(as/%) ueswu TET = U 'ON  (AS/%) UeSW/U EE = U 'SOA
anend 10 %S6  (AS)SouseIQ Ues N/oIRY SPPO SO13S1810e ey

Humo_ ub1y yum HAId peleeY

"(9T0Z YoreN

— £T0Z JaquwanoN) auresyn ‘essspO ‘(d1y.L) 108l01d UonUsAISIU| UOINONPaY UOISSILISURI] Y] Ul SIa1181al JO SONSLIB0RIRYD [eI0IARYaq JO uostiedwo)

Author Manuscript

‘v alqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Infect Dev Ciries. Author manuscript; available in PMC 2019 October 07.



	Abstract
	Introduction
	Methodology
	Study design
	Setting
	General setting
	Specific setting

	Study population and period
	Data and statistical analysis
	Ethics

	Results
	Characteristics of PLWH with high viral load
	Characteristics of people who referred at least one PLWH with high viral load

	Discussion
	Conclusion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.



