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Executive Summary

This report summarises findings from an allocag¥feciency and financial commitment analysis
conducted for the Government of Zambia by the World Bank and the University of New South
Wales. It uses Optima, a mathematical model of HIV transmission and disease progression. Optima
is a populatiorbased an flexible model, which provides a formal method of optimisation and
determines optimal allocations of HIV resources across numerous HIV programmes, target
populations, and funding levels. It also provides epidemic, investment scenario and financial

commitment analysis.

Background andontext

L+ FEt20F0A0S STFAOASYyOe aGdzRASa INB 3ISYySNIffe L
optimally allocated to the combination of HIV response interventions that will yield the highest
impact? I this context the government of Zambia approached the World Bank with a request to
conduct an allocative dffiency analysis to infortihe revised national AIDS stratefiamework(R
NASRF)prioritisation of the HIV responsendvalue for money conseatations in the context of
resource mobilisation. Four main policy questions wagosed (1) Whatare the estimated and
projected HIV epidemic trends until 2030 and the transmissioradyos between sub
populations?A2) What is the optimised Hisource Hocationto minimise HIV incidence and AIDS
mortality between 2014 and 203Q(3) What is the minimum spend required to meet moderate or
ambitiousnational strategiédmpact targets?(4) What are the longerm financial commitments of

HIV treatment and hdthcare costs?

Zambia, recently rdassified as a lonand middle-income country(LMIC) had an estimated total
population of 14.08 million in 2012. The country enjoys positive annual GDP grawvth4% in
20130 and a fairly stable macroeconomic situatiddevertheless, income levels are highly skewed
andin 2010,60.5% othe population wee living below the ational poverty linewhich impacts

negatively on health.

HIV/AIDS remains a public health problem of enormous proportions, joined by several other
leading causes of premature death: malaria, lower respiratory infections, diarrhoeal diseases,
protein-energy malnutrition and meningitis. Also, Zambia is experiencing a steady increase of non
communicable diseases. Already in 2008, overweight/obesityaiv89% in Lusaka District,
hypertension at 13%, and diabetes at 4%. The health sector has tried hard to achieve results, and
the Zambia DHS 20434 found increased use of modern family planning methods, decreased
prevalence of children left out completefisom the essential immunisation programme, more

widespread use of insecticide treated nets among children under five and pregnant women,

Xi
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increased use of antenatal care services, and increased child delivery at health facilitiety. Bertil
reported tobe decliningand estimated neonatal, infant and under five mortality is decreased.
These wider changes in the health sector have a great influence on how the HIV response can best

be provided so that it harnesses synergies and provides best value for money

In order to conduct the modelling analysis, Optima was populated with demographic,
epidemiological, sexual behaviour, service use and programme coverage data, as well as economic,
financial and cost information. The model was calibrated against theavedtable measured HIV
prevalence and antiretroviral treatment (ART) coverage data, and the relationship between

expenditure and outcomes was established for the heamhatical optimisation process.

HIV epidemic trends

The Zambia epidemic is characterisechigh HIV prevalence and low male circumcision levels
(ZDHS 2007 reporting adult HIV prevalence of 14.3%). Both Optima and Spectrum predict slowly
decreasing HIV prevalence levels. Using the available data on population sizes, demographic
growth and HIV ifection data, the Optima model projected about 60,000 new HIV infections per
year post2015until 203Q Much of the historical reduction in new infections stems from the large
fall in vertical transmission over the past decade. Optima also compared thbarwhinfections
transmitted by each of the defined stgmpulatiors, and the number of infections acquired. Female
sex workers, men havingsith men and males in the general adult population of all ages
showed up aset transmitting populations. In commast, all female populations except FSW aed

receivershence receiving merinfections than transmitting.

Financing and implementation of the HIV response

Theper capita health expenditure in 2012 was US$nbia has been one of the key beneficiarie

of development assistance for the national HIV response, receiving relatively high levels of financial
assistance compared to the national HIV/AIDS burden. Much of this assistance has been provided
in the years prior to Zambia gainibdllCstatus, which happened in 2012he assistance plays an
important role in funding health and HIV programmes in Zadhia2012, nearly 45% of total

external aid disbursed was for health and HIV.

Total HIV spending for Zambia in 2012 was approximately 3S#Ri&n which increased from
US$269 million in 2011. The costs of the national HIV response were equivalent to almost 7% of
overall government expenditures in 2012. The bulk of HIV funding came from external sources

(93% of the total HIV expenditure), &ithe rest came from the government and private sources.

Spending on ART significantly increased from US$ 23 million in 2005 to US$ 125 million in 2012,
while other programmes remained relatively constant except for the growing voluntary medical

male circumcision (VMMC) programme. The spending on ART, VMMC and prevention for key
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populations is largely funded by external sources. In 2012, PEPFAR spent 48% of their US$204

million on treatment and US$4.6 million on VMMC, which accounts for 96% of total sgemdin

treatment and 78% of total VMMC spending in Zambia. Indirect costs and critical enablers

O2yadzyYSR [ o2dzi om: 2F (2GFt NBaz2dz2NOSa alLlsSyid 2y ¥l

programmes can be summarised as follows:

ART:As of December 2013, émumber of people receiving ART in accordance with the national
treatment protocol was 580,118 (81.9% coverage, UNGASS 2014 report). The percentage of ART
clients known to be on treatment 12 months after initiation hagé&ased to 81% in December
2013.The AIDS death rate among adults has reduced bythirds from 1.02% in 2002 to 0.34% in
2011, and among infants by over thrgearters from 1.51% in 1997 to 0.33% in 2011, largely due

to the scaleup of the prevention of motheto-child transmission (PMT¢ programme.

VMMC:By end 2013, Zambia had reached 33% of the internationally defined 80% coverage target.
The VMMC scalap, started in 2008 (2,758 VMMCs), has seen steep increases in the number of
procedures ever since, reaching 294,466 VMMCs in 20d 2@umulative total 2008L3 of

635,458 Although there has been a rapid increase in the number of annual VMMC procedures, the

figures have fallen short of annual targets.

PMTCTIn 2013, 75,165 women out of an estimated 77,772 (97%) received antiretsotara

reduce the risk of motheto-child transmission, and almost threpiarters of HIV exposed infants
were tesed for HIV within 2 months of birth. These efforts have translated into a drop in the
estimated HIV transmission rate from mother to child frad%o in 2009 to 12% in 2012. The
successful scalep of PMTCT goes hand in hand with the further increased uptake of ANC services
from 94% in 2007 to the neamiversal level of 96% in 204B4 (DHS data).

HIV counselling and testing (HCT):2013, 2,066,26 adults received HCT services and obtained
their results. More women had used HCT services than men. There is an urgent need to

understand whaproportion of PLHIV knowheir HIV positive status.

Condoms and education on risk reducticddondoms have wide availability, alscagamily

planning tool. Howeverplv and inconsistent use of male and female condoms remains a challenge
despite significant efforts to encourageopleto take control of their sexual and reproductive

health. Theével of unprotected sexual intercourse is also reflected in the large burden of curable

sexually transmitted infections in Zambia, accounting for about 10% ebatignt visits.

Services for key populations at high risk of HTWe review did not identyfrecent data on access
of FSW and MSM to HIV services. Activities relating to sex work, samsatenships and
injecting drug use are illegal in Zambia. Lagainstsamesex behaviour, drug use and sex work
have been shown to increas#iVVvulnerabilty and create barriers tserviceaccess, while also

undermining basic human right€hildren are a particularly vulnerable group where 9% @qfi@0
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year olds had reported having traded sex for food or momeyhe UNGASS NGRiing, the score

for humanrights has continued its downward trend decreasing from a score of 7 in 2007 to a score
of 1in 2013.

Optimal resource allocation

The detailed methodology of the Optima modelling, the parameters and limitations of the analysis

are presented in the reportrad a technical appendix. Here, we only summariseinvestment

cascade to minimesboth HIV incidence and AIDS deaths by 2030:

A

Should less than 70% of current (jestimated 2013) funding be available, funding should
be prioritised to the ART programme and to some PMTCT programme activities, in order to
continue providing treatment to the maximum number of ART clients and prevent AIDS

death, and prevent vertical Hfvansmissions.

If between 70% and 100% adirrentfunding is available, PMTCT should be scafednd
then ART provision should be expanded with HCT services getting more funding to
diagnose additional PLHIV to support the ART expansion.

As more fundinghan the current funding is available, the two proven interventions VMMC
and FSW HIV prevention programmes (including ART for FSW) should be introduced,
followed by consolidation and further scalg of ART and the commencement of seaje

of BCC and comn programmes for adults.

Each of these HIV programsyéncluding adult BCC and condom programmes, should then
be scaled up further as more resourcezbove 160% of current fundindecome
available, as it is the adult population where there is a higimioer of new infections, but

also advanced infections which require prevention and treatment interventions.

Only at funding levels above 200% of current funding, do youth condom and BCC
programmes become a priority. The youth also gain important ancisest HIV

prevention benefits from the VMMC programme (VMMC uptake is across Southern Africa
highest in adolescent boys and young men), and HIV positive youth gain treatment benefits
through ARTDue to the small population size and small estimated coutidn to overall
incidence, MSM programmes are of less importance for minimizing incidence and deaths
within Zambia as a whole (but are a key target for health service priomand human

rights support).

Projecting HIV impact over 30 years to 2@tead of to 2030) illustrates the importance

of VMMC investment to reduce the HIV epidemic in a sustainable;terngmanner.
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Costs to achieve national strategy targets

We estimated resource needs to achieve moderate and ambitious targets by 2p20 the R

NASF (see footnot2for definitions of targets). Both scenarios requéne increase in annual

spending the moderate targets 1.4 times currérgpending, and the ambitious targets 2.5 times
current spending. However, improvements in technicakefiicyand economies of scale could
reduce indirect costs and the overall amount of funding requiBdincreasing spending to achieve
the moderate objectives by 2030, 220,000 more HIV infections, 60,000 more deaths, and 20,000
more motherto-child trangnissions could be averted in Zambia. By increasing spending to achieve
the ambitiousobjectives by 2030, 460,000 more HIV infections, 104,000 more deaths, and 35,000

more motherto-child transmissions could be averted in Zambia.

Conclusions

On the HI\épidemic and scalap of programmes

A The HIV epidemic has consolidated at a high le®lirden of disease estimates show thz
AIDS was the leading cause of premature death in Zambia in 2010. The toll is enormc

people aged 2€60 years, where one in exy two years of life lost is due to HIV.

A The number of new HIV infections is projected to stabilib@wever, there is much
uncertainty in epidemic projections until the DHS 2€18 data can be used to update the
projections. With the available epidemaaical data, Spectrum and Optima project a

levelling off of new HIV infections at approximately 60,000 per year until 2030.

A FSW and MSM have, according to Optima outputs, high HIV incidence rates at 4.0%
2.5%, respectively, but these estimates lacker® empirical data points. The forthcoming
survey data from Panos and Population Council will help to appropriately model these
L2 Lddzf F GA2yaQ SLIARSYAOa FyR LIXIyYy GFNBSIH

A A key prevention success is the decrease in vertical transimisOptima estimates over
25,000 mothetto-child transmissions in 2000, and only about 4,000 in 2013, a reductic
approximately 85%. In 2013, 72% of infants born to HIV positive mothers received a

virological test for HIV within 2 months of birth.

A The national VMMC programme has been rolled out, stimulated innovation in service

delivery, and now needs to catch up to meet coverage and impact targets.

A %BEYoAlFIQa KSFfGK LINPJARSNE KI @gS adzOOSSR

1'28 dzaS GKS S NY todehaeNieBsfiniated kasclhg fRntliggIevel used in this analysis, which is based
on 2012 NASA data and PEPFAR/CHAI data on ART spend. It amounts to US$ 413 million.
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By 2012, therevere 564 ART sites, 287 VMMC sites and 1,800 HCT sites. Service
decentralisation translates into decreased opportunity costs for clients, as documente
the assessment of health facility performance by the Institute for Health Metrics and
Evaluation (IHM) and the University of Zambia (UNZA).

A Asthe ART programme evolves further and the B+ PMTCT option is being planned, f
and seeing early implementation, understanding raatherence to ART is crucial to make
ART investments work. There is researcidence that clinidbased food assistance for AF

clients improves ART adherence.

A The IHME/UNZA efficiency assessment concluded that efficiency gains may be possi
needed as the ART programme expansion continues. The same study found that AR
patient volumes could significantly increase given facility resodrdésit Zambia has the
potential to increase its average annual ART patient volume by 117%. This means th:
marginal cost of additional ART patients may be lower, and that more health inmzgct

be gained with limited additional resources.

On optimisation of HIV resource allocation

A Our optimisation analysis found that ART, PMTCT and VMMC are the most important
programmes (with HCT supporting ART) for greater health impact. In a time honitibn
2030, ART tended to dominate the optimal allocation scenarios for both HIV incidence
'L5{ RSIFGK NBRdzOGA2y&ad ! we¢Qa AYYSRAI O
scaleup will face multiple challenges of affording second line treathfapproximately
US$580 instead of $280 for first line), letegm medication adherence, and healthcare

costs accruing in the aging ART cohort.

A In a time horizonof 30 yearsto 2044, VMMC is an even more desirable investment as it
prevention impact isbetter captured. Combined with the evidence that VMMC brings
YIfSa (2 dzasS 1L+ aSNWAOSa yR OKASTf @
linkage to care statistics, investment in VMMC saglés expected to provide sustained

direct and indiect health impact.

A FSWoriented programmes, targeted at this population with high HIV incidence and
insufficient HIV service coverage, remain important. They should receive approximate
two (2) of every 100 HIV dollars at current HIV funding leveldhaaé¢ach can be
increased and very high levels of condom use achieved in paid sex. MSM programme
not show up as a priority investment in the optimisation due to the small size of the M
population. This does however not mean that specialised prosideould not offer high

quality adapted services for this vulnerable and underserved key population.
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A There should be little change in allocations to H@Mhich is required to identify PLHIV in
need of ART, and to the PMTCT programme, which is respofuilbkes large drop in
MTCT and uses a relatively small proportion of the HIV response budget while mainte
the low level of MTCT.

A Optimisation of resources to achieveNRSF targefssuggested that the MTCT reduction
target would probably be achieved first and at least cost, followed by the AIDS death
reduction target. The overall HIV incidence reduction target appeared hardest and mc
costly to achieve. Ballpark figures are an arinatal cost of US$ 600 million for meeting

the moderate target and over US$ 1 billion annually to achieve the ambitious target.

A hyS AyiSNBalAy3d FAYRAYI 2F (GKS hLIGAY!
allocation pattern in 2012/13 may have beelose to optimal for best HIV incidence
reductions in a 1fyear time frame (but not for AIDS death reductions, and not over lon
time horizons of analysis, where higher investment in VMMC would have been more

impactful).

A Therefore, ART, PMTCT, HCT &#dMC must be the core programmes of a highpact
HIV responseTreatment not only saves lives and restores healid productivity but is
also one of the few prevention approaches with effectiveness to reduce poputieh

transmission, if high levetsf viral suppression are achieved.

On HIV financing amslstainability of the HIV response

A The HIV response consumes about one (1) of every 5 health dolfantinuous
dialogue on how Zambia can develop domestic HIV funding streams while impirtiving
programme performance is essential, as the dependency on external funding is

exceptionally high (in 2012, 93% of response funding was covered by exdeuneés).

A The government policies of free access to HIV prevention and AIDS care and treatme
mean that Zambians have financial protection from ha&entially catastrophic medical

costs associated with HIV and AIDS.

A Alarge part of future spending commitments up to 2030 is determined by existing HI\
infections. It is only post2025 that the projectd costs of existing HIV infections start to
fall substantially, due to mortality among PLHIV. Projected total annual commitment p

at nearly US$ 300 million in about 2018 and remains at nearly US$ 250 million per ye

2 Moderate: Reduce new infections by at least 21%, AIDS deaths by at least 14%, @&vbyat least 7% between
2014-2030; Ambitious: Reduce new infections by at least 45%, AIDS deaths by at least 29%, new MTCT by at least 40%
between 20142030.
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2030, according to Optima projgéans.

It is estimated that currently annual health care and treatment costs amount to abogt
0.7% of GDP, and that this percentage will fall to approximately 0.3% of GDP by 203(

Even moderate RIASF targets (reducing new infections by at least 21BX§ Aeaths by at
least 14%, and MTCT by at least 7% over @8Q¥would require substantial additional
expenditure of the order of magnitude of US$ 20 million per y&ais emphasises the
YSSR F2NJ O2yaARSNIG6fS | yR & dzaris to prgvBnRHIV L
infection and AIDS mortality.

A very large proportion of the total HIV response budget is spent on management anc
administration of the HIV response, and the proportion has increased recently (from 2
in 2010 to 35% in 201 2kfficiencygains would free up resources which could be used
St 84S KSNBX AYyONBI &S KSIFfGK LINPRAzOGAZY
sustainable.The country has evidence from efficiency assessments where savings col
potentially be made, for instance in the rection of facility cost per ART visieducing
programme management costs by 20% and reinvesting these savings in priority HIV
programmes could prevent 139,000 additional HIV infections until 20B0is would
correspond to a 12% reduction in new infectiammmpared to current spending

allocations.

26 Y%l YOAlIQa | L+ NBaLkRyasS O

This report has specifically identified five areas in which the HIV response can be improved:

Improve the technical efficiency and reach of Hbvbgrammes Technical efficiency gains

would free up resources which could be used elsewhere, increase health production and

y 085

YI1S %YOoAlIQa | L+ NBaLRyaS Y2NB adaidlAylof So

assessments where savings could potentiadyrade, for instance in the reduction of

facility cost per ART visit. The IHME/UNZA efficiency assessment found that many facilities

KFR FTRRAGAZ2YLFE dzydzaSR OF LI OAGe F2NJ ! we Of ASyi:
LR AAGAZ2Y SR (2 & dzpdovriNgunivérsalazcess @ &IV Hehtment and
OF NB¢®d CdzNIKSNN2NBZ || @SNE fINHS LINBLRNIAZ2Y 2°

management and administration of the HIV response (over a third in last NASA year). We

estimated that reducing mmgramme management costs by 20% and reinvesting these

savings in priority HIV programmes could prevent 139,000 additional HIV infections until

2030. This would correspond to a 12% reduction in new infections compared to current

spending allocations.
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Allocate resources efficiently to achieve best impagtRT, PMTCT and VMMC are the

most important programmes (with HCT supporting ART) for optimising the impact of

current levels of HIV investment in the mediuamd longterm. Our analysis of impact of

optmaf Fff20F0A2yad 28SNI I on &@SFNRQ GAYS K2NAIT 2
investment with a longerm view of sustained epidemiological impact and a eaffe

procedure only. ART has a high potential to avert both AIDS deaths and new infections

through theTasP effect. A large and maturing ART/TasP programme will require effective
client-specific ART adherence interventions, and see healthcare costs accruing in the aging

ART cohort.

Mobilise additional domestic resources as economic growth, ability to @and disease

burden allow. Zambia is in a group of countries with high depencly on external HIV

fundingd 'y I NI STFIF OG0 2F %I YOAlF Q& KAAG2NAROFE [ L/
government expenditure on health is relatively higher than in other comgaratuntries,

Q)¢
c:

the domestic HIV spending as a share of total HIV expenditure is very low. In 2012, Zambia
receivedUS$ 264 million fromexternal sources for its HIV response (93% of total HIV

spend) and contributed itself US$15.8 million according to NASA d@his represents only

Mody:: 2F %EYOALl Q& LJdzo f A OonsidéridgitReNetoSomic)groivihA ( dzZNB 2 v
data of Zambia, there is potential to increase the HIV contribution in line with ability to pay

and disease burden. A continuous dialogue on E@ambia can develop domestic HIV

funding streams while improving HIV programme performance is essential.

Better plan for and predict programme financial sustainabititixcreased domestic

financing needs to be provided in sustainable and at predictalvield. At high external
dependency levels, it is particularly difficult to predict future funding levels, and this
applies to health assistance in general and to HIV specificadlycduntry would need
considerable additional and sustained HIV investntergursue HIV incidence and AIDS
deaths strategic targets. Moderate and ambitious impact scenavmsdd costan
additionalUS$ 20 million and US$ 50+ million per year, respectively. A large part of future
spending commitments up to 2030 is determined kyséng HIV infections. Projected total
annual commitment remains at considerable levels throughout this time horizon, peaking
at nearly US$ 300 million in about 2018 and remaining at nearly US$ 250 million by 2030,

according to Optima projections.

Intensify programmes for key populations at high risk through allocation of additional
resourcedo gain coverage, scale and impaé&tSWoriented programmes showed up as
important in our optimisation analysis and should receive about 2% of current HIV

response funding. This makes epidemiological sense as this population has the highest HIV

incidencerate and appears to be underserved currently. We conclude that spending on
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FSW services should be increased until coverage reaches its maximum level and very high
levels of condom use are achieved in paid sex. MSM programmes did not show up in the
optimisaion due to the small size of the MSM population. This does however not mean

that specialised providers should not offer high quality adapted services for this vulnerable

and underserved key population.



CHAPTER INTRODUCTION

1.1. Context and Purpose of theeRort

Zambiawas recently reclassifieas aLMICcountry, and has a total population if 14.08 million
(2012 estimate)[1] ¢ K S O 2 rdagraedndy is experiencing stability and positive annual
GDP growth at 6.4% in 20d.3nostly resource driven and thus subjeo the volatility of
resourcerelated growth [2] Overal|] 60.5% othe population ardiving below the national
poverty line (2010 data) and this impacts negatively on hefjHIV/AIDS remains a public
health problem of enormous proportions. In 20, HIV/AIDS was responsible for most
premature deaths in the country4] It is estimated thaR0.4% of years of life lost (YLL), or 1.75
million, were due to HIV/AIDS. Another 2.9% of YLL (247,000) were dueRigUml shows

causespecift mortality across age groups.

Figurel Causes of death by age group, Zambia (2010
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Source: Institute for Health Metrics and Evaluation (IHMEBD CompareSeattle, WA: IHME, University of Washington,
2013. Available frorhttp://vizhub.healthdata.org/gbdcompare (accessed 8 Oct 2014)

In addition to HIV/AIDS, there are many competing health and development challenges.
Between 1990 and 2010, the other fileading causes of premature death kept their positions
(malaria, lower respiratory infections, diarrhoeal diseases, preg¢giergy malnutrition and
meningitis) and were jointly responsible for 37.5% of YLL in 2010. The country has continued to
experience atbreaks of typhoid, measles and dysentery in some distifiBfAlso, Zambia is

seeing a steady increase of roommunicable diseases (NCDs), namely, hypertension,

cardiovascular diseases, diabetes, and cancer. In Lusaka District in 2008, the ratadooto


http://vizhub.healthdata.org/gbd-compare
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smoking in 2008 was 6.8%, alcohol consumption 20.7%, hypertension 12.5%, impaired glucose
levels/diabetes 4.0%, overweight/ obesity 39.3%.The country is vulnerable to natural
disasters such as droughts and floods which contribute to high lefefsinutrition in the

country.

Health care needs are therefore constantly evolving, and service programming needs to be
responsive to remain relevant. The first set findings from the Zambia Demographic and Health
Survey (DHS) 204384 underscore the changj service use behaviours and health status of the
Zambian population.7] The data suggest increased use of modern family planning methods,
decreased prevalence of children left out completely from the essential immunisation
programme, more widespread e®f insecticide treated nets among children under five and
pregnant women, increased use of antenatal care services, and increased child delivery at
health facilities. Fertility is reported to be declining, and estimated neonatal, infant and under

five matality is decreased. These wider changes in the health sector have a great influence on
how the HIV response can best be provided so that it harnesses synergies and strategically adds

value in a system which is constantly grappling with resource contgrain

The national HIV response has been scaled up over almost three decades, after the first case of
AIDS was diagnosed in Zambia in 1984. Important successes have been achieved, including high
coverage of pregnant mothers in need of prevention of mottechild transmission (PMTCT)
services, and a continuous expansion of the antiretroviral treatment (ART) prog@mme

partially resulting in declines in new infections amongst young people in urban areas. However,
this response has become very costly: in 2AB28% of health spending was for HIV/AIDS. An
estimated 93% of the HIV response was financed externally in 2012, which inevitably makes the
O2dzy iNEQ&a | L+ NBaLRyaS RSLISYyRSyid 2F (GKS I @At oA
assistance might be Ilssvailable in the future given international HIV financing trends and

Y%l Yo A I Qe&quise@statugof LMIC. After a decade of unprecedented availability of

international HIV funding, it has plateaued and there is in many countries a dialogue happening

on how to mobilise domestic resources to sustain the national HIV respdh§é/hile every

ySg !we¢ Of ASyid Aa LINE aFoftheKART progrénne Bep@dddilyf YSy i Qa a

treatment access bears fruit, it also creates every time a-teng treatment and funding

(@]

commitment for the government.

Therefore, in responses to rising treatment bills and stagnating amounts of financial resources
for the HIV response, governments in countries with high HIV burden have begun to determine
the best investmer into the different HIV programmes and servid8s At the same time,
governments have started to consider the sustainability of their HIV response, and to look at

ways to quantify their future HIV resource needs over longer time horizons usually régerve
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national development strategies. Importantly, the future treatment needs of current and

future ART clients are to be factored in when assessing suchdamgspending needs.

Purpose of the ReportThis report summarises findings from an ldiMcative efficiency and
financial commitment analysis conducted for the Government of Zambia by the World Bank
and the University of New South Wales. It uses the mathematical model developed by these

two institutions, called Optima.

1.2. Optimisation of HI\Resource Allocations in Zambia

Health resources should be allocated in the best pos3ildeoptimald way to achieve the
0Sald LRaarofS KSIfGK 2dzid2ySa F2NJ I O2dzyi NEQa LR
Fff20FGA2y ¢ Aa Ay i NhRcyghieihbtishodldbe dchieyed SilRuglii 2 | & LISOA FA
optimisation, and this is further explained herein and in the next section presenting the

objectives of this study.

Optima, the software package used in this analysis, addresses practical policy and programme
guesions encountered by funders, governments, policy makers, health planners, and
programme implementerd10Q] It is a deterministic mathematical model for HIV optimisation

and prioritization. The unique feature of the tool isntsthematical optimisation algahm

which helps determine the most efficient resource allocation mix for meeting a certain
objective. B using mathematical methods, Optima can determine the optimal allocation of
resources across multiple HIV services, over a defined period of tinkeénwispecific funding

limitation.

Optima allows users to choose a set of objectives, such as ramgnmew infections for a given
amount of fundingreaching predefined HIV incidence targets for the lowest possible spending,
minimisingHI\trelated deatls, and/or mininisinglongterm financial commitments, and to

then determine the optimal resource allocation for meeting those objectiVas. way
optimisationworks is to try to find the bestsourceallocation toHIVprogrammes that

achieves the stated objectivEigure 2shows the concept schematically with two programmes

only. Starting with a current allocation the analysis tt@$ind the minimum or maximum.
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Figure2 Schematic illustratbn of gptimisation process
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Source: UNSW Optima documentation

These optimisations are based on calibrations to epidemiological data; assumptions about the
costs of programme implementation and the corresponding coverage levels; and the effects of
these pogrammes on clinical,dhavioual, and other epidemiological outcomekhe model

uses bespractice HIV epidemimodellingtechniques and incorporates realistic biological
transmission processes, detailed infection progression stages, sexual mixing patterns, and

sexual and HIV service use behaviours.

Optima is also able to calculate allocations of resources that optimadlyeasl multiple HIV

related objectives[10] It can also incorporate different HIV service delivery models, including

different unit costestimates and outconsof programme coverage levélspotential impacts

of technical programme)efficiency gains can tlsube included in analyse&part from

hLIGAYFQa 1Se& FSIFGdzNE ONBaz2dzNOS 2LIiAYAaldGAzy G2 Y
conduct HlIVWrelated financial commitment projections as well as health economic assessments.

Optima has already been uén over 20 countries (Kerr et al. submitted).

1.3. Objectives ofAnalysis

Thepurposeand objectives of this study were determined through consultation with the

Zambian National AIDS Council and other stakeholders. A primary purpose of this work was to

provide inputsinto the RevisedNational AIDS Strategic Framework 2016 (RNASF)The

overarching objective was to provide the Government of Zambia with an analysis of how

allocativeefficiency and sustainability of the national HIV response can be improved, and
GKSNBEF2NB O2yGNRO6dziS (2 GKS D2OSNYyYSyiaQa O2yiAyd:
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This included epidemic and optimisation analyses using Optima which:

1. Project the epidemic trends in stgmpulations until 2030 and explore the transmission

dynamics between supopulations

2. Determine optimised resource allocation pattetiesminimiseboth cumulative HIV
incidence andAIDS mortalitypetween 2014 and 2030

3. Determine minimum spending required to meet moderate or ambiti®ISASF impact

targets

4. Project the longerm financial commitmentor treatment and healthcare costsf

current and expected HIV infectioimsZambia

For further details on the optimisation olgjves, see sectiof.1.
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CHAPTER BACKGROUND

2.1. Historicaland RojectedFutureTrendsin the HIV

Epidemic in Zambia

In 2013, an estimated 3% of the global number of people living with HIV (PLHIV) were in
Zambia, and this was higher than the shares taken by China, Russian Federation (gdgtazil
2%) [11] According to the same UNAIDS report, Zambia contributed about 3% of all new HIV
infections estimatedo occur globally in 2013, antew HIV infections in Zambia had reduced

by 41% between 2005 and 2013.

Zambia has a mature, generalised epidemic in which HIV transmission primarily occurs
heterosexuallyAt the time of this analysis, the last national household level HIV prevalence
data were from the ZDHS 2007, with HIV prevalence data awaited from theZDB34. In
2007, 14.3% of adults agedc® were estimated to be HIV positive. For the year 208, t
Spectrum estimate for adult prevalence was 12.6% (GARPR, 201dh was a modest
decrease since the peak in the ri@90s of about 16%, and Spectrunegicts a further
downward sloping trend. Spectrum also estimates a small recent downturn in the number of
HI\tinfected children aged 14 years, after reaching a maximum estimated number of
160,000 in the period of 20@3.1 (2013 estimate at 150,00Q)L2] It is thought that he

significant scaling up of the PMTCTgmaimme is preventingerticalHIVtransmissiorwhile
paediatric ART keeps infected children alive, hence the slow decrease in infected child numbers

to date.

There are important heterogeneitiex HIV prevalence by demographic group, and the Optima
modelling in this study took account of these variations. In 2007, a higher proportion of women
were living with HIV (16.1%) than men (12.3%) (ZDHS 2007). Prevalence in females was
significantly highethan in men at younger ages, and significantly lower at older ages. The
differential between female and male prevalence was very large in the age grogp8, 14,

24, 2529 and 3@34 years. In the 389 year age group, male and female prevalence levels
were similar. In the older age groups ofcdd and 4549, men had significantly higher HIV
prevalencdevelsthan women. Very high HIV prevalence levels have been reported in female
sex workers (65%) and men iy sex with men (33%) in 2005.

Furthermore, 2007 HIV prevalence levels were gksographicallyneterogeneousthis was not
takeninto account in the nationdkevel Optima modelling). Provincial HIV prevalence levels
ranged from 7% to 21% in 2007. The Northern and Northwestern Proviacethe lowest HIV

prevalence levels at just below 7%. These are areas of low population density, with inhabitants
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who are mostly rural and have the highest levels of extreme poverty in the country. However,
the discovery and opening up of mines in Nor#dstern province has significantly increased
migration to this province and poses a real risk to increases in newntgbiionsin that

province. Other cdactors, such as the relatively low proportion of adults reporting multiple
partners in Northern Pramce, and the relatively high male circumcision level in Northwestern
Provincealso shape the HIV epidemic dynamiescontrast, Lusaka Province as well as Central
Province and the Copperbelt, much more densely populated areas with large urban

settlements, had very high HIV prevalence of 17% or above.

HIV prevalence also varied by other characteristics in the ZDHS 2007, focénsiakcross
mobility pattern® for partners, being away from each other poses higher risk for HIV
infection; ii)Educatiorlevelsd men andwomen with higher education hadigher HIV
prevalence than those with lower education. Much of these patterns arise through a

combination of risk behaviour (including of partners) and access to ART

The Optima modelling uses available sexagthaviour and partnership mixing data. It is
notable that marriage occurs relatively early in Zambia compared to other countries in the
region,at 18.2 years for women and 23.5 years for meiso, dita from the 1996, 20002,

and 2007 DHS indicate thidite median age at first marriage among women has remained
constant at 18 years. DHS data suggest thiaaept a few women and men eventually marry.
Less than 2% of women aged 35 and older and less than 1% of men aged 45 and older had
never married (ZDH&Z07). Men tend to marry at older ages than women. Marriage and
cohabitation are generally considered to be primary indicators of exposure to the risk of
pregnancy, however, many women bear children before entering a stable union. Informal
relationships & common, and women may have children in the context of such unidres.
fertility rate is gradually decliniriiy according to the most recent reports, the total fertility rate

has decreased from 6.5 births per woman in 298 5.3 births per woman i8013;14. [13]

From our Optima model calibration and epidemic projections until 2030, we discern the

following epidemiological trends:

A The estimated number of new HIV infections has steeply declined over the last 10
years and is projected to level aff the futured our Optimamaodelling, using available
empirical data until 2007, suggests that HIV transmission has decreased in Zambia,
similar to trends estimated by Spectrufigure 3). Optima estimates about 60,000
new infections per year pos2015. Much of thgpast reduction in new infections stems

from the large fall in vertical transmission over the pdstade.

® DHS 2007 data, expressingdian age at first marriage for women agec;28 years and for meaged 2559
years.
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Figure3 Annual new infectionsestimatedby Optima in Zambia (20G{80)
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Comparison between Spectruderived and Optima derived HIV incidence is shownFigure
4, whereas the Optima curve is for individuals aged 10+ years arSipgetrum curve for 15+

years.

The HIV incidence trends broadly agree betwettie Optima and Spectrunmodels.Optima
concerns ages 10 years and older, Spectrum concerns ages 15 years anld blilerh Y I Q &
incidence peak is estimated to occur a few years later than the incidence peaidang to
Spectrum.The differencen the age groups for which Hivtidence is modelled partially

explains the slight differences in the trendsgth Optimacapturing HIV incidence anbroader

age rangg

Figure4 Comparisorbetween Optima and Spectrum derived annual HIV incidenZambia (200620)
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Note: Optima concerns ages 10 yeand olderSpectrum concerns ages 15 years and older.

It is estimated that in 2013, the majority of new infections occurred in the¢28 year old

populationd Optima estimates a total of 65,544 new HIV infections for 2013, of which about
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56% are estimatetb have occurred in older adults ag28¢49 yearsigure 5. However, a
relatively large number of new infections is also estimated for females ageth3d@ars (12%).
The absence of recent empirical HIV prevalence data makes this estimation on total and
populationspecific HIV incidence uncerta@ptima estimates about 4,000 new infections
transmitted vertically in 2013The estimated risk of HIV acquisition in different populations
over time is Bown in the subsequerfigure 6 The small percentage oew infections among
men having sex with meMSM) is in agreement with 2008 estimates with EifVincidence
model, which estimated 732 new infections in MSM for 2008 (or 1% of all new infections) to
occur inMSM, and about 40 new infections (0.05% ofallv infections) in female partners of
MSM.

Figure5 Annualnew HIV infectionsn specificpopulationsin Zambia estimated by Optima (2013)
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Source: Optima modébr Zambia, using available demographic, epidemiological and behavioural data

From modelled data, it seems that estimatedl|V incidencéhas declined in all populations
(Figure §. Due to the scarcity afecentempirical HIV data from both general and key
populations, these estimations must be seen as very approximate. They suggest very low and
decreasing HIV incidence in males below 20, and low and decreasing incidence in females
below 20. Over the three DHS rounds with available sexual behaviour date2Q0i#), here

was a significant fall in the proportion of young females and males agel®jars reporting

sex by age 15. Therefore, youpgople delaying sexual debut and remaining sexually abstinent
for longer may play a role in these declining estimated incidence rates in adoledoeidence

is relatively higher in older females aged;2@, and males and females aged;29, however,
trends are also declining. Estimated HIV incidencéeimale sex workerdsSWin 2013 is still
about 4% (40/1,000), and about 2.5% (25/1,000) for MSM, pointing to these two populations as
having hight elevated HIV infection risk.
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Figure6 HIV ncidence in specific populations estimated by Optima, Zambia (2(BI)
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men who have sex with men
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by population.Figure7(A) shows the estimated number of HIV infections transmitted by the

sub- populations, whilé=igure7(B) shows infectios acquiredby the same populations.

Men aged 2§49 years are consistentlgstimated to bethe population transmittingthe most

new HlVinfectionsevery year based on the available datdavVomen aged 289 are across

the years 2000 to 2030 the population acquiring most new infections, closely followed by men
in the same age group. The third most important populationaguiringnew infections is

females aged 2624. The shares for 2013 were shown in the previous pie cRgure5).

Figure7 (A)Estimated annual new Hlhfections transmitted byHI\infectedindividuals aged 10 and abovend (B)

Estimated annual new HI\infections acquired irindividuals agedL0 yearsand above projected by Optima, Zambia 20@0
30
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Source: Optima model Zambia, using availaelmographic, epidaiological and behavioural data

Figure8 uses the same data by presenting the ratio of HIV infections transmitted to infections
acquired for each population for year 2013. A ratio above 1 means that the populat@éonet
transmitting goup (in a given year transmitting more new HIV infections than receiving)

ratio below 1 means the population is a net receiver (receiving more new infections than

transmitting).

FSW, MSM and males in the general adult population of all ages show ugagansmitting
populations. In contrast, all female populations except FSW are net receivers, hence receiving
more infections than transmittingAgain, this model estimation is based on a limited amount

of actual HIV prevalence data, but it fits with etldata on reported sexualehaviourand

female susceptibility to HIV infection. For instancemeonsistently report a much higher
frequency of multiple partnerships than women in Zambia.

Figure8 Ratios of HIV infectiontransmitted versus HI\Minfectionsacqured acrosspopulations, Zambia (2013)
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Source: Optima model Zambia, using available demographic, epidemiological and behavioural data
Note: FSW=females sex workers, MS#¥men who have sex with men
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As alreadypointed out, this modelling of epidemic transmission dynamicsZambia would
benefit greatly frommore recent HIV prevalence datgarticularlythe populatiorgbased HIV
prevalence data from th2013¢14 DHS, anticipated to be released in the first quaote2015
This is especially important as ARIl-out haschargedthe AIDSelated mortality patterns and
the proportion of PLHIV who are virally supprestiedugh ARTand less likely to transmit HIV
The 201814 DHS and two ongoing studies in key popatet will provide great opportunities
to update and refinézl Y 0 A | @HiIV epideinidzikands estinians.

2.2. Financing of the HIV Response

2.2.1 International Comparison of HIV Burden and HIV Assistance

At the international level,Zambia has been one of thieey beneficiaries ofdevelopment
assistance for the national HIV respond&gure Sillustrates receipt of external assistance per
HIVdisabilityadjusted life year[ALYacross countries, and Zambia is identified as one of the
countries receiving relatively high level of assistateepared to the national HIV/AIDS
burden(purple colour).Much of this assistance has been provided in the years prior to Zambia
gainingLMICstatus (which happened in 2012)

A related statistic illustrates that relative to global ranking of countries by the burden of
HIV/AIDS (Zambia in iplace), the country received comparatively high levels of HIV financial
assistance (Zambia iff place)d Figure 101t should be noted that countrieshich make good
use of HIV development assistatceeduce AlD&lated mortalityand therefore HIV DALYs

mayshow as receiving disproportionately higavelopment assistance for HIV per HIV DALY.

Figure9 Global comparison of devepment assistance for HIV 20Q21 per HIV DALsYn 2010

Sources: IHME DAH Database 288 Global Burden of Disease Study 2010.

Notes: 2010 DALY estimates are from the Global Burden of Disease 81@dyCPuntries that were ineligible for DAH based
on their World Bank incomeagsification are shown in white. DAH received is shown in real 2011 US dollars;
DAH=Deelopment Assistance for Health.










































































































































































































































