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Abstract

Background: There have been a range of quality improvement &3¢ quality assurance
(QA) initiatives in low and middle-income countrigeMICs) to improve antiretroviral
therapy (ART) treatment outcomes for people livingh HIV (PLHIV). To date, these
initiatives have not been systematically assessedligtle is known about how effective,

cost-effective, or sustainable these strategiemarnsproving clinical outcomes.

Methods: We conducted a systematic review adhering to PRISMidelines (PROSPERO
ID: CRD42017071848), searching Pubmed, MEDLINE, Bsdy) Web of Science, and the
Cochrane database of controlled trials for papepsiting on the effectiveness of QI and QA
initiatives in HIV programmes in LMICs in relatioto ART uptake, care retention,
adherence, viral load suppression, mortality, aherooutcomes including cost-effectiveness

and long-term sustainability.

Results: 1860 articles were found, of which 29 were include®@! approaches were
categorised as: i) health systems approaches @@ingethods; ii) QI learning networks
including collaboratives; iii) standards-based mdth that use QI tools to improve
performance gaps; and iv) campaigns using QI methdbe greatest improvements were
seen in ART uptake (median increase of 14.0% [I1QR,-29.3]), adherence (median increase
of 22.0% [IQR -7.0, 25.0]), and viral load suppreas(median increase 26.0% [IQR -8.0,

26.0)).

Conclusions: QI interventions can be effective in improvingnatial outcomes; however,
there was significant variability, making it chalfgng to identify which aspects of
interventions lead to clinical improvements. Staddang reporting and assessment of QI
initiatives is needed, supported by national quatiblicies and directorates, and robust

research.



Keywords: HIV, AIDS, quality improvement, quality assuranéd&kT, LMICs

I ntroduction

Considerable strides have been made in the scaté-aptiretroviral therapy (ART) in low-
and middle-income countries (LMICs). By the end26L7, 21.7 million people living with
HIV (PLHIV) were receiving ART, with a reported Falf 48% in AIDS-related deaths since
a peak in 20052 However, only 75% of the estimated 36.7 milliddHPV globally know
their status, 59% were receiving ART, and 47% waérelogically suppressed. In LMICs
with the highest burden of HIV, coordinated actisrurgently needed to achieve targets so
90% of all people living with HIV know their statu80% of those diagnosed as HIV positive

start ART, and 90% of all people receiving ART haweable viral suppression.

There is increasing recognition of gaps along tmexade of care, and the need to strengthen
the quality of service deliver{y. Various quality improvement (QI) and quality assice
(QA) strategies have been implemented in ART prognas:’ Many definitions of QI exist

in the literature. The recently published WHO Na#bQuality and Policy Strategy Manual
(http://apps.who.int/iris/bitstream/handle/106622%7/9789241565561-eng.pdf?ua=1)
defines QI as “a change in process in a health-sgstem, service, or supplier for the
purposes of increasing the likelihood of optimahickl quality of care measured by positive
health outcomes for individuals and populatioh$br this review, we consulted with the
Quality of Clinical HIV Care Technical Working Grpusee Acknowledgments) to generate
a narrower definition (Figure 1): “a method of imping programme quality using standard
QI methodologies involving systems analysis, precasvestigation and analysis of
results/indicators, developing solutions by teatasting and measuring effects of changes,

and implementing and following up improvement.” @Adefined as: “a process of external



measurement of performance against standards gettaxion that action will be taken to

improve performance” (Figure 1).

Across the global literature on QI initiatives gidlly, there is a high risk of bias, with studies
predominantly from high-income countries, or noedpcally focused on HIV treatment
programmes. Furthermore, the evidence-base is limited by & lafcsystematic or robust
examination of evidence on the effectiveness dfatives to improve quality in the delivery
of ART programmes. As a result, there is a lackafsensus on effective, cost-effective, or

sustainable approaches.

We undertook a systematic review to identify andtsgsise evidence-base on the cost-
effectiveness, acceptability, impact of Ql.and @#iatives on key clinical outcomes in

ART programmes in LMICs, and wider indicators.

Methods

This systematic review adhered to the PreferrecbRieyg Items for Systematic Reviews and
Meta-Analyses (PRISMA) guideliné8and the protocol published on the PROSPERO
database (CRD42017071848;

https://www.crd.york.ac.uk/prospero/display_recphgh?RecordID=71848).
Inclusion and exclusion criteria

We included randomised controlled trials, obseoratl studies, and grey literature reporting
on the effectiveness of QI and QA initiatives impented in ART programmes in low- and

middle-income countries (LMICs) as defined by WdBlnk classificatiort*

We considered evidence of effectiveness for praaddfoutcomes including:



» Key clinical outcomes: ART uptake, care retentiadherence, viral load suppression
and mortality

» Other outcomes: screening, identification, andttneat of incident opportunistic
infections, process indicators such as CD4/VL mgstacceptability to patients and/or
service providers, prevention of mother to child/Hiansmission

» Cost-effectiveness

* Wider impact (e.g. long-term sustainability)

There were no restrictions on language. Researsheweluded if it was conducted in high-
income countries, data for key outcomes were nesent, or the main focus of the
intervention was task-shifting, which is not comsed a QI or QA intervention for the
purposes of this review. In addition, papers ordparting on specific types of clinical
care/interventions (e.g. prevention of mother tddchIV transmission) were not included.
These studies represent a substantial and impditardgture, and merit separate reviews
tailored to the specific methodologies and outcoreéssant to these distinct areas. Training,
clinical mentoring, and supportive supervision, heiit the precise improvement actions
defined as part of QI, were not included, as thmigowas on quality improvement methods
rather than the specific components of intervestian addition, we note that supportive
supervision and mentorship has its own literatasepart of broader quality assurance efforts.
These decisions were made in consultation withQbality of Clinical HIV Care Technical

Working Group.
Search strategy

We searched the databases Pubmed, MEDLINE, EmW&se of Science, and the Cochrane
database of controlled trials from inception to1®417. We used a Boolean search strategy

with keywords relevant to quality improvement, giyahssurance, and HIV, identified from



relevant research, previous related systematicewesyi and consultation with the World
Health Organization and Quality of Clinical HIV @arTechnical Working Group (see
Supplementary information for full search stratedyjey literature was obtained through a
hand-search of web search engines, related webaitdssubmission by key experts in the
Quality of Clinical HIV Care Technical Working GrpuThese experts were also formally
invited to submit grey literature (conference adbsts, unpublished reports, presentations etc)
relating to QI in ART programmes in LMICs. The hidgraphies of included papers were

cross-referenced, and key experts consulted, tdifgd@dditional research.
Data extraction and analysis

Title and abstract screening was carried out bgehieviewers (KR, LBN, SH). Subsequent
full-text screening was carried out by two reviesvgpH, KR). Discrepancies were resolved
through discussion with a third reviewer. Screenings facilitated by the web-based

application Rayyan?

Data were extracted by two reviewers (KR, SH) usamgiloted form on pre-defined
outcomes determined by the study team through ttatism with experts in the field. The
outcomes included: ART uptake, retention in caréheaence, viral load suppression,
mortality, and other wider outcomes (opportunistifections, acceptability to patients and

service providers, process indicators, cost-effecess, and long-term sustainability).

Quality and risk of bias were assessed by two vestie (KB, LN) using a piloted critical
appraisal tool which included indicators from tleadna Briggs and Newcastle-Ottawa scales
as relevant for the diverse study typg&' The average quality score was 69.1%. Quality
scores were divided into tertiles, categorisinggoapn relation to whether they were scored
in the low (22.7% — 59.1%), medium (63.6% — 72.7%%)high (77.3% - 100%) third of

papers. Whilst study quality was assessed in a@ndicate methodological rigour and



clarity and transparency in reporting, studies waoé excluded on the basis of quality in
order to strengthen the transparency of the revéed comprehensively report on all

available evidence, including both primary peernaerxed research and the grey literature.

All included studies were categorised in relationmethodological approaches agreed in
collaboration with the identified panel of expe(iSgure 1): health systems approaches
using quality improvement methods, standards-baseithods that use QI tools to improve
performance gaps, campaigns that use QI methodk,Qdnlearning networks including

collaboratives.

Summary analyses were carried out in Microsoft Eaoel Stata 15 to show the distribution
of percent increase reported for each outcomeunjysaind to calculate the mean and median
increase in the percentage of patients with eaclical outcome to provide an indication of
the reported impact of QI interventions across #vailable evidence base. We also
compared the median increase in ART uptake by ndelbgical approach and country
setting, and in programmes focused on the preventio mother to child transmission
(PMTCT) compared to the general patient populatWhere relevant data were not reported

for the pre-defined outcomes, papers were not dedun the syntheses.

Role of the funding source

The funders of the study had no role in study desdata collection, data analysis, data
interpretation, writing of the report, or the deéorsto submit the paper for publication. All
authors had full access to all data, and respditgidor the decision to submit for

publication.



Results
Overview of included literature

1860 records were identified in the database searetith 1073 publications being subject to
title and abstract screening after removing duptieal Ol publications were carried forward
for full-text screening, in addition to 34 greyeliiture records. Of the 135 papers included in
the full-text screening, 29 were included in theiees (see Figure 2), including 14 were peer-
reviewed>!02>281"2%9nq 15 grey literature articles (Supplementary|d df)?®30:39-43.31-38
There was signicant variation in the quality oflutted studies (reported. in Supplementary
Table 1), with limited detail in relation to meassy outcomes or definitions used,
observational designs across a majority of studied,a lack of data to isolate the effects of

interventions.

Many initiatives involved a multifaceted packageariderventions. No studies were identified
that reported solely on QA therefore our resutesent no data on QA initiatives. There are
a range of quality initiatives being evaluated iMICs (Standards-based Management and
Recognition, HIVQUAL/HEALTHQUAL [Note HIVQUAL changd its name to
HEALTHQUAL], Breakthrough Series Collaborative, AISS), as well as multiple other
approaches (quality - collaboratives, Performance agament-quality improvement,

mentorship and training without specific QI compath@mongst others).

We grouped approaches into four main categorids support from experts in the Quality of
Clinical HIV Care Technical Working Group (Figurg: health systems approaches using
quality improvement methods (n = 28Y2344324-26293&andards-based methods that use
QI tools to improve performance gaps (n = 2% Campaigns that use QI methods (n 1),
and QI Learning Networks including collaboratives<(6)>*°1%2°?|njtiatives were carried

out in 13 LMICs, including South Afric&;**?%?® Vietham!®** zambia!”** Nigeria!®?’



Uganda21,22,31,36,40 Mozambique21’22 Namibia21,22,29,34,42,43Haiti 21,22,24,32,36,41ThaiIand25,26
Nicaragua® Kenya®® Tanzanid’ and Guyand"* (Figure 3). Across the studies,
improvements were reported for ART uptake (n=17RTAadherence (n=10), CD4 testing

(n=6), retention (n=5), and cost (n=1) (Figure 4).
Overall impact of QI approaches

There was significant variation across the evidelegarding the influence of QI initiatives
on clinical outcomes (Figure 5). The greatest immpment was seen in ART uptake (median
increase of 14.0% (IQR -9.0, 29.3) of patients ssrEites), ART adherence (median increase
of 22.0% (IQR -7.0, 25.0)), and viral load suppi@sgmedian increase 26.0% (IQR -8.0,

26.0)) (see Supplementary Table 1).

These outcomes should be considered in the cootesther initiatives and national policy
and programme changes that may have targeted ARKkeiand adherence, and viral load
suppression at the same time. Improvements mayhaspartly attributed to inclusion of
programmes focused on the prevention of mothehtid-ctransmission (PMTCT,;
Supplementary Table 1). We carried out a sengitaviialysis to examine the increase in ART
uptake in pregnant women compared to the genetanpgopulation across the evidence,
identifying that the median percentage increaseatients initiating ART in programmes
focused on PMTCT was 19.0% (IQR 13.5, 40.5) conpakd.0% (IQR 4.5, 29.3) for
programmes directed at the general population €rdpl though this was not statistically

significant.

There was also significant variation in the effeetiess of QI interventions across initiatives
implemented in different country settings. The legfhmedian percentage improvement in
ART uptake was seen in Vietnam (29.0%, IQR 29.05R9ollowed by Haiti (25.0%, IQR

13.0, 37.0), however there were limited data féweotcountries, and variability in the length



of follow up, making it challenging to make mearfilgcross-country comparisons (Table 2).
For example, three studies looking to improve ARiTale had follow-up periods of & 12-

2t and 24-month¥
Effectiveness by QI methodological approach
() Health systems approaches using QI methods

20 studies (5 published; 15 grey literature) weategorised as health systems approaches
using QI methods (e.g. including systems analysiecess investigation and analysis of
results/indicators, developing solutions by teatasting and measuring effects of changes,
and implementing and following up improvement) (Kig 1). 14 studies reported outcomes
related to ART uptake, generally showing a posiiiv@act. In one study, the number of
eligible children taking up treatment rose fromt@25%32 whilst ART uptake rose from 61
to 90% in another health systems intérventitven in a previously well performing
setting, ART uptake rose from 98 to 100% after ifeoduction of the interventiof.
However, there were also two examples of a deah®RT uptake. In one such case, uptake
fell from 82 to 76% over a 12-month periddwhilst in another, CD4 testing for subsequent
ART treatment in individuals with CD4 cell counts2€0/ul dropped from 100 to 90% of
eligible individuals?® Overall, the median percentage increase in patieittated on ART in
programmes utilising this methodological approaasW3.0% (IQR 5.5, 34.3), with a range

of -13.0% (decrease) to 59.0% (Table 1).

Among papers reporting health system approachesg U3l methods, there were also nine
studies reporting ART adherence (2 published; ¥ ¢iterature), and five studies reporting
on retention. Six of the nine studies reporting eadhce outcomes showed improved
adherence documentation and recording procedusespposed to being related directly to

the level of adherence seen in individuals on mneat. One study reported that paediatric
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adherence rose from 43 to 8F%ayhilst a multi-centre study documented improveraent
adherence from 90 to 97% in Namibia, 63 to 85% gatta, 66 to 97% in Mozambique, 29
to 83% in Haiti, and 56 to 80% in GuyatizOne study reported a decrease in adherence from
82 to 76%; however, this finding may be due to associated improvement in
documentation procedures and adherence assessmtgct, increased from 81 to 92%.
Retention was also suggested to slightly increasesa the studies (median increase 3.0%,

IQR 3.0, 3.0; range 3.0 — 25.0).

Health systems approaches utilising QI methods \atse associated with positive impacts
on process indicators. CD4 testing rates over @thsoimproved from 43 to 78% in one
setting® and from 10.8 to 20.5% when testing individual®mpenrolment and after 6
months of follow up'* However, there were not always substantial gaiimprovement$?
Prophylaxis for opportunistic infections also ireesed. One study reported an increase from
12 to 95% of children receiving cotrimoxazole prgiattis;*® whilst another reported that
prophylaxis peaked during the intervention at 84.8%eligible individuals receiving
treatment! Tuberculosis screening also increased acrosspdrts, with one example citing

an increase from 24 to 99%.
(i) QI learning networks across multiple sites (including collaboratives)

Six peer-reviewed papers reported on QI learnirtgzarks (including collaboratives), which
included coaching and mentoring of healthcare st&lfingside peer exchange to address
performance gaps. One model adopted was the Breakih Series (BTS) collaborative,
which brings facility teams together to learn Qlthoals, identify performance gaps, and plan
implementation interventions, with follow up visit®m quality mentors to coach teams on
using QI methods and maintain momentum for impraseim Four studies reported on ART

uptake outcomes, all of which showed improvemedigerall, the median increase in ART
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uptake was 22.0% (IQR 12.8, 29.8) (Table 1). Qndysreported a district level increased
uptake of 62 to 91% over 30 daysn another setting, monthly ART initiation rose51%8%
following initiation of the intervention, from 17itiations per month to 51%f. ART
adherence and retention were only reported in dmadyseach. The study which included
adherence outcomes reported improvements in dodatie@n of adherence support and
adherence assessment procedures, and it was @aotifickhere was an impact on patient
adherence. In this study, documentation improvechf83 to 99% at the provincial level, and
from 54 to 97% at the district levl.In terms of ART retention, the one reporting study
found no impact associated with the interventiorthwo statistically significant difference

in retention of post-partum women after 6-monththimintervention and control arris.

The effects of QI interventions on process indicgtoopportunistic infection and TB
screening were sparsely reported. The studies tregoon process indicators indicated an
improvement associated with the intervention. Ci@dting in the previous 6-months
increased from 80 to 94% at the provincial leveld #om 72 to 74% at the district level in
one setting? and rates of early infant testing at 4-6 weeksdased in intervention sites from
25.3% to 48.8% in another stuliyData quality was reported to have improved in heot
setting?’ Cotrimoxazole prophylaxis prescription to combaipertunistic infections in
eligible individuals increased in one study fromt8199% at the provincial level, and from
75 to 83% at the district level, whilst TB screanin this same study also increased from 15

to 100% at the provincial level and from 18 to 788the district levet®

One study further looked at the acceptability af thtervention to healthcare workers and
patients. However, despite enthusiastic partimpatn the programme by healthcare

workers, there was no measurable increase in paggisfactiorf.’
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(i)  Sandards-based methods that use QI tools to improve performance gaps

The two citations which utilised standard-basednhoés$ only reported on acceptability of the
intervention (2 published, 0 grey literatutéf® The studies initially sought to define

performance criteria relevant to the context, kefatilising outside support to measure pre-
existing performance gaps (in relation to the neandards), which are subsequently
addressed and re-assessed. In both studies, thersundicated that healthcare worker
perceptions of their work environment were posltyiMenpacted by the intervention, whilst

they declined in comparison sites. Standards-basetthods also increased ART readiness
scores, and provider performance related to ARTRMACT at the intervention sites versus

comparison site¥’
(iv)  Campaignsthat use QI methods

Only one study reported a QI campaign among hewatttkers (Figure 1) in two districts in
KwaZulu-Natal, South Africa, between 2009 and 20&6d was included as a separate
category upon consultation with the expert gr8uphis study reported on outcomes related
to ART uptake among HIV-infected pregnant women eost, finding that monthly referrals
for ART rose from 798.7 (95% CI: 69-89) individuais 188(95% CI: 167-209) in the
intervention district , and monthly ART initiatiawoncurrently rose from 21 (95% CI: 2-40)
individuals to 124 (95% CI: 108-140), compared withuch smaller increases in the control
district (91 to 99 ART referrals and 39 to 55 iitbns per month). In terms of cost, there
was no formal analysis, however the authors staethey believed the interventions could
be rapidly implemented with a low incremental c@st,no new personnel were added to the

existing health system.
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Discussion

This is the first systematic review to explore tddence-base on the effectiveness of
interventions to improve quality in ART programmed.MICs, and to define and categorise
methodological approaches being implemented inetkestings. The review suggests that QI
initiatives at site level, applied at multi-siteataing collaboratives, and as part of a
campaign, were associated with increased ART uptaice ART adherence across sites.
However, there was variability in the effect acragadies and approaches. Whilst the
findings point to the potential effectiveness ofiterventions to improve quality, we should
interpret the results with caution given the limidas of the study designs; i.e. lack of
comparators or the contribution of other initiaiveThis points to the need for more rigorous
evaluation methods to assess the impact of qualipyovement interventions, and innovative
approaches to assessing quality in public healtiatives more broadly. It is also important

to be aware of a bias towards publication of pesitesults.

The effect of other programme factors is notedome cases, both in rapid improvement of
clinical outcomes, and in an an apparent worseafrgutcomes in some cases, which could
influence the interpretation of QI studies. Forrepée, in Uganda, ART uptake decreased
from 82 to 76% over 12 montfS,and in Thailand, CD4 testing coverage dropped from
100% to 90%° As both of these studies were supported by authbrhis manuscript,
further information was obtained from the programreports, and it is reported that in
subsequent years, ART coverage increased, whilentingber of patients enrolled in care
increased dramatically over that time period. Asliwin Thailand, the drop in CD4
monitoring may have been related to a rapid expansi the program from 12 hospitals in
2002 to 64 in 2006, thus highlighting the impact ather programme factors. The
heterogeneity across QI initiatives makes it cimglleg to discern the relative benefit of

specific QI approaches. Both increases and de@easethe research need to be
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contextualised in relation to factors such as nuthmgical variations, socio-economic
conditions, changes in health expenditure, andrqibssible factors such as stockouts, and

documentation challenges.

Our findings concur with a recent systematic revi@wxploring one QI approach

(collaboratives ) mostly being evaluated in higbeime countries, which reported that the
evidence for effectiveness of initiatives that @dlecollaboratives is positive, but that the
effects cannot be predicted with great certaintthwmited evidence of effectiveness, cost-

effectiveness, and sustainabillty.

Many QI initiatives involve a complex multifacet@adckage of interventions. For example,
HEALTHQUAL is a public health model for capacity illing and can involve multiple
interventions as part of the effort to improve kieadystems. Studies may also report
outcomes on initiatives involving QI and other aapabuilding initiatives, and also adapt
established QI models to local US&rhis means that it is often not straightforwarddentify
which particular aspect of a QI initiative, has lem improvements. A strength of QI
initiatives is that they target multiple aspectstioé health system which support clinical
processes. However, these changes are often iseddimultaneously making it challenging
to identify which factors contribute to improvem&nHowever, it is hypothesised that this
more ‘holistic’ approach is required for successfubgrammes, suggesting that QI
initiatives and methods should be judged on theralveffectiveness of the programme,
rather than attempting to elucidate which specdmnponents are most integral to the

benefits observed.
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Srengths and limitations

The review utilised a rigorous approach, aligninghwPRISMA guidelines, and was

registered prospectively in PROSPERO. The resuéisdaven by a comprehensive search
strategy, which includes five databases and gteyalure. The assessment of key clinical
outcomes alongside other wider effects allowed aadbrexamination of evidence of
effectiveness, enabling a robust synthesis to et®land inform QI initiatives. A formal

meta-analysis was not deemed appropriate givemeterogeneity in Ql approaches, study
methods, and reporting. However, studies congligtesported percent increases in the pre-
defined outcomes, allowing such data to be combiaed summarised to provide an

indication of the reported impact of QI intervemiscacross the available evidence base.

Quality scores for included papers ranged from Z2(@ 100%, with a third of papers scoring
below 60%, which were categorised as low qualitiie significant variation in the quality of
study designs as well as reported outcomes and dadinitions highlights the need to
improve methodological rigour in evaluation andegesh in this area. The evidence base
would be strengthened by efforts to adopt emer@hgvaluation design®. The decision to
retain papers and not exclude on the basis oftgua#is essential in order to demonstrate the
range of quality across the available evidence s the need to strengthen study quality,

benefitting the transparency and impact of thisewv

There was limited reporting of QI initiatives inthathe published and grey literature, with
few peer-reviewed studies of the effectiveness BO® initiatives, or publicly available
evaluations. For many organisations, QI is padtahdard technical assistance for countries,
and reports of QI work may be disseminated onlgrimally within the support organisations

or funding bodies.
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Another key limitation is that improvements may no¢ solely attributed to the QI
interventions, but also wider initiatives targetid)/ programmes or healthcare systems, or
improvements in documentation and data recordiragqutures. For example, changes in
national policies to shift CD4 eligibility criteriar HIV testing campaign or expansion of
sites/task shifting/decentralisation effort woutdprove certain outcomes unrelated to the
specific QI efforts. Future research should aimattdress these concerns, and where
interventions are implemented, these wider consdxtactors should be acknowledged

through the adoption of implementation science &aorks.

The WHO recently published recommendations for &ieth Programme Reporting
standard$/ which could be enhanced with practitioners agigein a common set of clinical
and health system outcomes. It has also been gedbat the design and evaluation of such
programmes should be mutually informing for bothpiovers and evaluators. The
Framework for Learning about Improvement and thal&&ation Continuum, for example,
provides a structure to improve the design, implaiaten, and evaluation of improvement
programmes. This could enable both the generatianore robust and generalisable data,
and improve understandings of the mechanisms taonitng to improvement, and how to

scale-up improvement effort8.

Evaluation of programmatic quality could be furtlerhanced through improved reporting
mechanisms to assess implementation, which coulddsed on commonly agreed core
components for QI programm&sStandardised quality scores based on nationaklinés

for care recommendations have been developed iitasioontexts assessing adherence to
such guidelines, and have been shown to be assdomth decreased mortality in these
settings:’ The implementation of such procedures acrosse#tings would enable a fuller
comparison of QI programmes, alongside their reésgestandards of quality both pre- and

post- interventior{’
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The ability to assess the impact of QI intervergion clinical outcomes, or determine which
specific approaches result in the greatest impravesis also limited by observational study
designs. However, a key strength of the approacuwesss the included studies is the
development and implementation of interventionthancommunity context at which they are

aimed, which is likely to increase the success lahifiatives

Most of the included studies had externally fundegdlementing partners providing staff to
support data collection, implementation, and eu@una This reliance on external technical
support raises a question about the sustainahitityscalability of these interventions. Many
interventions included participation from managetrgrd frontline teams of the local health
system, but did not demonstrate the ability to utadte QI efforts using local data systems,

or sustainability or scalability beyond the lifetbE project.

The use of external or parallel data systems alsaravented the poor quality of routinely
collected data — a major obstacle to the implaatem, scale up, sustainability, and
evaluation of QI interventions. Many of the studieported in the review used data that was
collected independently of the local routine datporting systems, and the future
performance of those initiatives may be dependentantinued support. There are some
examples of large scale QI programming that usedime data systems, showing that is
possible to improve local data systems to the pairdre they can be used for QI approaches.
While one of the aims of this review was to assestainability, the identified literature did

not specifically address this question so no deggeesented.
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Conclusions and further research

Our findings support the effectiveness of QI in ARFogrammes, with the greatest
improvement in clinical outcomes seen in ART uptakelherence, and viral load

suppression, and in programmes focused on PMTC®Budtn the evidence suggests QI
initiatives are associated with improved clinicautames, there ~was significant
heterogeneity across approaches, settings, andtirepamaking it challenging to identify

best practices and to understand what specific cespef these interventions lead to
significant and sustainable clinical improvememisan LMIC context. Furthermore, there
was very limited evidence on the cost-effectivenefsghese interventions, and a need for

formal economic analyses to determine the costigagpbns of Ql initiatives.

The findings point to the need to better utilisenstard evaluation designs and reporting
methods**” Whilst programmatic quality. reporting focusing @he implementation of

interventions against established guidelines woeidhance our ability to compare the
effectiveness of interventions across diverse regstiit could also be tailored the specific
context in which programmes are being delivered,efcample primary healthcare sites as

opposed to specialty caté?>%>

A further key consideration for practice is the shée embed QI initiatives within national

efforts to improve health systems. Most of the ®sidn this review were supported or
conducted by implementing partners with externablfag, using external data collection and
analysis systems. The question remains what appesawill be needed to support the
capacity of health systems in LMICs to undertakeséhapproaches through their existing
guality management infrastructure without a neadeiternal partners and funding. In a
related field, the WHO-led Network for Improving @lity of Care for Maternal Newborn

and Child Health Care is driving the approach afving care away from NGO-led,
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fragmented and often unsustainable individual gupaiprovement projects toward country-
led initiatives>® WHO is also providing guidance to governments om o design and
organise national QI programming through develognoétheir National Quality Policy and
Strategies, an approach which supports the usd of ART programmes to reach 90-90-90
targets within the context of Universal Health Qmgg*>° across HIV- programmes

globally>3

Research is needed to evaluate the effectivenesst-effectiveness, and long-term
sustainability of quality improvement interventiorad identify which elements contribute
to improved clinical outcomes in LMICs. This wiupport efforts to achieve the 90-90-90
goals’® and aligns with the recehancet Global Health Commission on high-quality health
in the SDG Era’ Ultimately, evidence-based QI methods must begiated into broader
efforts to ensure the delivery of high-quality cardow resource settings, within the context

of theWHO Framework on integrated people-centred health services.”®>°

Acknowledgements

We acknowledge the support of all members of thali@Quof Clinical HIV Care Technical
Working Group. SH, LBN, and KR acknowledge fundingm WHO, the Wellcome Trust,
the UK National Institute for Health Research ImgkeBiomedical Research Centre, the
European Society for Clinical Microbiology and lofieus Diseases (ESCMID) through an

ESCMID Study Group (ESGITM) research grant/

20



References

1 UNAIDS. Global AIDS Update 2016. 2016.
http://www.unaids.org/sites/default/files/media edfgobal-AlDS-update-

2016_en.pdf (accessed Feb 21, 2018).

2 UNAIDS. Fact sheet - Latest global and regiotaistics on the status of the AIDS
epidemic. 2018.
http://www.unaids.org/sites/default/files/media ed83NAIDS FactSheet en.pdf

(accessed Feb 21, 2018).

3 UNAIDS. 90-90-90: An ambitious treatment targehelp end the AIDS epidemic.
Geneva, Switzerland, 2014 http://www.unaids.org&default/files/media_asset/90-

90-90_en.pdf (accessed Feb 21, 2018).

4 UNAIDS. Ending AIDS: Progress Towards the 90-@0fargets. Geneva,
Switzerland, 2017
http://www.unaids.org/sites/default/files/media eifSlobal _AIDS update 2017 _en.

pdf (accessed March 26, 2018).

5 The Lancet Global Health. Are we ready for a iyatvolution?Lancet Glob Heal

2018;6: e121.

6 Joint United Nations Programme on HIV/AIDS (UNAR On the Fast-Track to end
AIDS: UNAIDS 2016-2021 Strategy. Geneva, Switzetla2016
http://www.unaids.org/sites/default/files/media ei520151027 UNAIDS PCB37_15

_ 18 EN_revl.pdf (accessed Jan 17, 2018).

7 Schouten LMT, Hulscher MEJL, van Everdingen Hldjsman R, Grol RPTM.

Evidence for the impact of quality improvement abbratives: systematic review.

21



10

11

12

13

14

15

16

BMJ 2008;336: 1491-4.

World Health Organization. A Handbook for NatibQauality Policy and Strategy: A

practical approach for developing policy and sggt® improve quality of care. 2018.

Buckley GJ, Pittluck RE. Improving Quality of @an Low- and Middle-Income

Countries: Workshop Summary. 2015 DOI:10.172268517

Moher D, Liberati A, Tetzlaff J, Altman DG, PRM& Group TP. Preferred reporting
items for systematic reviews and meta-analysesPRISMA statemenfLoS Med

2009;6: €1000097.

The World Bank. World Bank Country and Lending@s — World Bank Data Help
Desk. https://datahelpdesk.worldbank.org/knowledgekarticles/906519-world-bank-

country-and-lending-groups (accessed Feb 21, 2018).

Ouzzani M, Hammady H, Fedorowicz Z, EImagarmidRAyyan—a web and mobile

app for systematic reviewSyst Rev 2016;5: 210.

Wells G, Shea B, O’'Connel D. The Newcastle-Odtasale (NOS) for assessing the

guailty of nonrandomised studies in meta-analy2@g9.

Joanna Briggs Institute. The Joanna BriggstinstiCritical Appraisal tools for use in
JBI Systematic Reviews - Checklist for Case Se#636.
http://joannabriggs.org/research/criticappraisal-tools.html (accessed Aug 8,

2017).

Barker P, Barron P, Bhardwaj S, Pillay Y. Thie mf quality improvement in
achieving effective large-scale Prevention of Mothe-Child Transmission of HIV in

South Africa.Aids 2015;29; S137-43.

Cosimi LA, Dam H V., Nguyen T(gt al. Integrated clinical and quality improvement

22



17

18

19

20

21

22

23

coaching in Son La Province, Vietnam: a model afding public sector capacity for

sustainable HIV care deliverBMC Health Serv Res 2015;15: 269.

Kols A, Kim YM, Bazant E, Necochea E, Bandatén8er S. A standards-based
approach to quality improvement for HIV servicegaimbia Defence Force facilities:

Results and lessons learnégds 2015;29: S145-53.

Oyeleledun B, Oronsaye F, OyeladetTal. Increasing retention in care of HIV-
positive women in PMTCT services through continuquality improvement-

breakthrough (CQI-BTS) series in primary and seaontiealth care facilities in
Nigeria: A cluster randomized controlled trial. Tihafiyan Jikin.J Acquir Immune

Defic Syndr 2014;67: S125-31.

Webster P, Sibanyoni M, Malekutu D, Mate K, \&n/, Barker P. Using quality
improvement to accelerate highly active antiretravireatment coverage in South

Africa. BMJ Qual Saf 2012;21: 315-24.

Youngleson MS, Nkurunziza P, Jennings K, Arerldddate KS, Barker P. Improving
a mother to child HIV transmission programme thitobgalth system redesign:
Quality improvement, protocol adjustment and rese@ddition PLoS One 2010;5.

DOI:10.1371/journal.pone.0013891.

Bardfield K, Agins B, Palumbo M, Wei A, Morris linproving rates of cotrimoxazole
prophylaxis in resource-limited settings: Implenaian of a quality improvement

approachint J Qual Heal Care 2014;26: 613-22.

Massoud MR, Shakir F, Livesley 8t,al. Improving care for patients on antiretroviral

therapy through a gap analysis framewdtikls 2015;29: S187-94.

Bazant E, Sarkar S, BandatJal. Effects of a performance and quality improvement

23



24

25

26

27

28

29

30

intervention on the work environment in HIV-relateate: A quasi-experimental

evaluation in Zambiadum Resour Health 2014;12: 1-11.

Joseph JP, Jerome G, Lambert W, Almazor P, Gug@E, Hirschhorn LR. Going
beyond the vertical: Leveraging a national HIV giyamprovement programme to

address other health priorities in Haids 2015;29: S165-73.

Lolekha R, Chunwimaleung S, Hansudewechaket &, Pediatric HIVQUAL-T:
Measuring and improving the quality of pediatricvare in Thailand, 2005-2003t

Comm J Qual Patient Saf 2010;36: 541-51.

Thanprasertsuk S, Supawitkul S, Lolekh&tf). HIVQUAL-T: Monitoring and
improving HIV clinical care in Thailand, 2002-08it J Qual Heal Care 2012;24:

338-47.

Osibo B, Oronsaye F, Alo &, al. Using small tests of change to improve PMTCT
services in Northern Nigeria: Experiences from iempéntation of a continuous quality
improvement and breakthrough series progrhAcquir Immune Defic Syndr 2017,

75: S165-72.

Ngidi W, Reddy J, Luvuno Z, Rollins N, BarkerNrate KS. Using a campaign
approach among health workers to increase accesgitetroviral therapy for
pregnant HIV-infected women in South AfricBAcquir Immune Defic Syndr 2013;

63: 133-9.

Bardfield J, Agins B, Akiyama M al. A quality improvement approach to capacity

building in low- and middle-income countries. Ai@f15;29: S179-86.

Bardfield J, Agins B, Palumbo M, Wei A, CelediinLamothe N. A Quality

Improvement Approach To Scale-up of ART in Resoluicgited Settings. ; : 1339.

24



31

32

33

34

35

36

37

38

39

40

Behumbiize P, Ssendiwala J, KayitaeGal. Organizational Structure and Capacity

for Evaluating the Quality of Care among HIV Clisimn Northern Uganda. 2006.

Bijou S, Labbe C, Nancy & al. Use of an electronic medical record to implement,

monitor, and improve HEALTHQUAL clinical care inditor performance rates. 2005.

Broughton E, Nunez D, Moreno I. Cost-Effectivenef Improving Health Care to

People with HIV in Nicaraguaurs Res Pract 2014;2014: 1-6.

HealthQual International. Performance Measureémate Report 2015. San

Francisco, CA, US, 2015.

HealthQual International. HIVQUAL Vietnam: Natia and local leadership support

for improvement in HIV care & treatment. 2012.

Kayita G, Ssendiwala J, Lamothe N, Palumbo Mcigird R, Agins B. Building a
sustainable national model to improve pediatric mwadernal health care in Haiti and

Uganda. .

Kimaro J, Kihwele D, Stover K, Shrestha R, RumaiP, Fatta K. Empowering
community groups to support access and retentidfiVihcare in Muheza , Tanzania.

2015.

Mohamed |, Wanyungu J, Abass M, Amagove M, Ndtgdggot C. Improving
quality of care for people living with HIV and AIDI& Kenya: A case of Coast

province. 2010; : 54.

Palumbo M, Birchard R, Geis M,al. A public health approach to building
sustainable national quality management progrananand middle-income

countries. ; : 8599.

Ssendiwala J, Kayita G, Palumbo M, Musin- Jidwatl Scale up of Quality

25



41

42

43

44

45

46

a7

Improvement Activities A Case Study of Uganda. .

Thimothe G, Duval N, Lauture B al. Application of a National Electronic Health
Records System for Measuring Performance for Imgmmant In Systems of Care for

Persons Living with Hiv Measurement of Effect Chesg.

USAID Applying Science to Strengthen and Impr8ystems Project. USAID
ASSIST Project Experience Improving HIV Servicesthgsda, MD, 2014
https://www.usaidassist.org/sites/assist/filesflisassist _experience_improving_hiv_s

ervices_ada_june2014_0.pdf.

USAID. Lessons Learned from Applying Collaboratimprovement Methodologies
to Strengthen the Performance and Productivity Idf Human Resources - Technical

Report. 2016.

Lolekhha R, Chunwimaleung S, Hansudewechaket &, Pediatric HIVQUAL-T:
measuring and improving the quality of pediatrié/Hhare in Thailand, 2005-2003t

Comm J Qual Patient Saf 2010;36: 541-51.

Batalden PB, Davidoff F. What is quality impravent; and how can it transform

healthcare®ual Saf Health Care 2007;16: 2—-3.

Massoud MR, Kimble LE, Goldmann D, OvretveiDixon N. Salzburg Global
Seminar Session 565—'Better Health Care: how ddéeamn about improvement®it

J Qual Heal Care 2018;30: 1-4.

Kagesten AE, Tuncalp O, Portela A, Ali M, Tran®lilmezoglu AM. Programme
Reporting Standards (PRS) for improving the repgrof sexual, reproductive,
maternal, newborn, child and adolescent healthraro;mesBMC Med Res Methodol

2017;17: 117.

26



48

49

50

51

52

53

54

Barry, D, Kimble, L, Nambiar, B, Parry, G, J#a,Chattu, VK, Massoud, MR,
Goldmann D. A framework for learning about improver embedded
implementation and evaluation design to optimizerang.Int J Qual Heal Care2

2018;30: 10-4.

Bardfield J, Palumbo M, Geis M, Jasmin M, Adsi3, NOA Working Group T. A
National Organizational Assessment (NOA) to Builgstainable Quality Management
Programs in Low- and Middle-Income CountridésComm J Qual Patient Saf 2016;

42: 325-30.

Opondo C, Allen E, Todd J, English M. Associatal the Paediatric Admission
Quality of Care score with mortality in Kenyan hitafs: a validation study.ancet

Glob Heal 2018;6: e203-10.

SQUIRE. SQUIRE | SQUIRE 2.0 Guidelines. 201ip:Hwww.squire-
statement.org/index.cfm?fuseaction=page.viewpagg&ipa471 (accessed March 27,

2018).

Johnston S, Kendall C, Hogel M, McLaren M, LiddyMeasures of Quality of Care
for People with HIV: A Scoping Review of Performaniadicators for Primary Care.

PL0oS One 2015;10: e0136757.

Adeniran A, Likaka A, Costello Agt al. Leadership, action, learning and
accountability to deliver quality care for womerwborns and childrerull World

Heal Organ 2018;96: 222-4.

World Health Organization. Chapter 11 - Quadiityprovement (QI): Introduction to
Quality Improvement.
http://www.who.int/hiv/pub/imai/om_11_quality_imprement.pdf (accessed Feb 21,

2018).

27



55

56

57

58

59

World Health Organization. Quality of care - fopess for making strategic choices in
health systems. 2006.
http://www.who.int/management/quality/assurancel@u@are B.Def.pdf (accessed

Feb 21, 2018).

Barker PM, Reid A, Schall MW. A framework foraiog up health interventions:
lessons from large-scale improvement initiativeédfinca. Implement Sci 2015;11:

12.

Kruk ME, Pate M, Mullan Z. Introducing The Lah€sdobal Health Commission on

High-Quality Health Systems in the SDG Hrancet Glob Heal 2017;5: e480-1.

Nambiar B, Hargreaves DS, MorronieCal. Improving health-care quality in

resource-poor settingBull World Health Organ 2017;95: 76-8.

World Health Organization. WHO | WHO Frameworkiotegrated people-centred
health services. WHO. 2018. http://www.who.int/seedeliverysafety/areas/people-

centred-care/en/ (accessed March 7, 2018).

Figure captions

Figure 1. Definitions and categorisation of QI/QA intervemts used for this systematic

review.

Figure 2: PRISMA flow diagram

Figure 3: Proportion of QI initiatives reported in the inckdlliterature.

Figure 4. Number of included studies reporting improvementkay outcomes.

Figure 5. Median percentage increase in outcomes across Qtiif)étives
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Table 1. Changesin ART uptake by population and QI/QA approach

Population QI approach
Maternity Generd Health system approach using QI methods | QI learning network
Mean % (SD) 28.0 (17.6) 19.0(20.0) 20.0 (21.3) 23.0(12.0)
Median % (range) 19.0(12.0, 56.0) | 13.0(-13.0,59.0) | 13.0(-13.0,59.0) 22.0 (12.0,41.0)
Interquartile range (IQR) 25%, | 13.5, 40.5 45, 29.3 5.5, 34.3 12.8, 29.8
75%
Table 2. Changesin ART uptake by country of study
South Vietnam Haiti Thailand Namibia Uganda Mozambique Guyana
Africa
Mean % (SD) 23.0(14.1) 29.0 (0.6) 26.0(145) |20 22.0923.4) | 18.0(28.4) |-13.0 5.0
Median % (range) | 14.0 (120, 29.0 (29.0 - | 25.0 (13.0, |20 150 (3.0,]95 (-6.0,|-13.0 5.0
41.0) 30.0) 40.0) 56.0) 59.0)
Interquartile 12.0,21.5 29.0, 29.5 13.0, 37.0 -- 9.0, 28.3 3.75,238 | -- --
range (IQR) 25%,
75%




Figure 1. Definitions and categorisation of Ql/QA interventions used for this systematic review.

Definitions:

A quality improvement intervention: a method of improving programme quality using standard QI methodologies.involving systems analysis, process investigation and
analysis of results/indicators, developing solutions by teams, testing and measuring effects of changes, and implementing and following up improvement

A quality assurance intervention: a process of external measurement of performance against standards and expectation that action will be taken to improve

performance

Methodological categorisations of reported Ql initiatives:

1. Health systems approaches that use QI methods: A method of
improving programme quality involving process investigation and analysis
of results/indicators, developing solutions by teams, testing and measuring
effects of changes, and implementing and following up improvement.

3. QI learning networks: A structured approach that uses Ql methods to
promote improvement activities and successful improvement strategies
across multiple networked facilities in a health system. Network structure
offers face to face opportunities and a virtual platform to build
improvement skills, share improvement and technical knowledge, monitor
performance, and spread improvement principles.

2. Standards-based methods that use QA and QI tools to improve performance gaps: A
model which combines assessment of performance through external measurement of a
core set of standards (QA), together with a Ql process to implement of best practices,
follow up measurement of progress and rewarding achievement through social/peer
recognition mechanisms.

4. Ql campaigns: An intensive improvement approach to improve care in a particular
clinical area and designed to influence change in a large geopolitical area (region or an
entire country). Campaigns are designed to mobilise large groups of providers —
hundreds or thousands — to focus on the selected area of care that has been identified as
an urgent priority. Senior officials and opinion leaders visibly champion the cause of the
campaign and facilities and communities are engaged through public programmes and
the media. QI methods are used to adapt well developed implementation strategies to
local context.




Figure 2. PRISMA flow diagram
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Figure 3. Proportion of Ql initiatives reported in the included literature.
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Figure 4. Proportion of included studies reporting improvements in key outcomes
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Figure 5. Percentage increase in outcomes across QIl/QA initiatives
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