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A well-planned response to the HIV epidemic requires accurate information about the disease
over time. Mathematical models are often the most appropriate way to describe the HIV
epidemic and the impact of the response because it is impossible to count the exact number of
people living with HIV, people who are newly infected with HIV or people who have died from
AIDS-related causes in any country over time.

UNAIDS and partners have supported the development of the AIDS Impact Module in the
Spectrum software to assist countries to monitor their HIV epidemic. The software uses HIV
surveillance, survey and program data, combined with demographic data, to generate
historical trends and short-term projections of key indicators. These indicators, including the
number of people living with HIV, the number of new infections, the number of pregnant
women infected with HIV, mortality due to AIDS and treatment coverage, are useful in
assessing epidemic trends and the overall impact of the response and in planning for future
health care service and pharmaceutical needs.

The UNAIDS Reference Group on Estimates, Modelling and Projections oversees the
development and revision of the Spectrum software. The group is composed of experts from
multiple disciplines and institutions, including epidemiologists, demographers, clinicians,
statisticians, modelers, and program implementers. The Reference Group meets twice a year
to discuss revisions and updates the software routinely. For more information on the
Reference Group go to www.epidem.org

Country teams are responsible for creating and updating annual Spectrum files. The country
teams typically consist of individuals from the national programs who have a strong capacity
for epidemiology and modeling. These teams also may include in-country development
partners who work on HIV surveillance. The country teams work in groups to update the
estimates with the country’s most recent surveillance and program data. UNAIDS and partners
support country teams to explain new features and review and validate program data and
outputs.

Countries are expected to refine and share preliminary outputs with other interested parties in
the country for their review. Once the results are finalized, UNAIDS uses these to inform the
regional and global estimates of HIV. Countries are encouraged to publish estimates and to
communicate the results to all relevant stakeholders.

Interface

Avenir Health has introduced a new web version of the AIM module of Spectrum. This can be
accessed at the website https://aim.spectrumweb.org.

Adult ART and Child ART editors allow monthly input of numbers on ART for 2020 to allow for
variation in monthly values due to COVID-19. Similarly these editors allow monthly input for
lost to follow up for 2020.
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New defaults have been employed in the trend in the sex ratio of new infections for
generalized epidemics. This is found in the sex/age pattern tab.

In countries that have a viral suppression threshold other than 1000, a revised calculation is
applied based on information from countries representing a wider set of regions than the
calculation applied in the 2020 estimates.

At the bottom of the main Spectrum page a new flag will indicate to the user whether updates
have occurred since Shiny90 was last run. The shiny90 model should always be run with the
most recent Spectrum results.

CSAVR

A gamma distribution to estimate incidence from new diagnoses and AIDS death likelihood has
replaced the previous Gaussian fitting method.

New estimates of AIDS-related deaths through 2019 are available from the Global Burden of
Disease Study 2019 (GBD 2019) are also available for country use. UNAIDS recommends that
countries use the latest GBD 2019 estimates of AIDS-related deaths, which are adjusted for
incomplete reporting and garbage codes, to determine incidence. A new online Sankey
diagram visualization tool is available at hivtools.unaids.org to depict the changes from the
raw vital registration data into the adjusted estimate of AIDS-related deaths.

In addition, a new interface has been developed that allows the user to more easily see the
input data and key results (incidence, prevalence, knowledge of status, AIDS-related mortality)
by sex.

If the training run results do not show a good fit to the case notification and AIDS-related
deaths, UNAIDS recommends refitting to the data while also fitting to the age and sex
incidence rate ratios in Spectrum. A tick box with this option is included in the “Fit Incidence”
option.

Advanced option

In the pediatrics transmission parameters the patterns of child mortality among children on
ART have been updated based on data from the leDEA network.

In addition, the model applies a new mapping that moves young children who are progressed
using a CD4% to older children ages five and older who are progressed based on CD4 count.

As was done in the 2020 estimates, the modified assumptions about breastfeeding among
women living with HIV were updated to include the latest survey data. Some of the PHIA
surveys were removed from the calculation because of variations in how women were asked
about breastfeeding patterns.

One of the most important updates to the model in 2021 is the update to the assumptions
about how people not receiving ART progress (natural history patterns). This will have an
important impact on mortality early in the epidemic and for countries with fairly low ART
coverage.

In addition, a change was made on the allocation of people starting ART. Previously it was
based a 50:50 split that weighed on whether people were eligible for treatment versus being
close to death. Now the split is 80% is based on eligibility and 20% are based on being close to
death. This is based on additional evidence from the leDea network.

AIM calculations

Adults who drop off ART will be placed into a CD4 category one higher from the one they were
in when they initiated ART to reflect the increase in CD4 counts while on ART.



One of the Tools available in Spectrum is to extract results in a format that can be imported
into the PEPFAR Datapack. This import will now include new information from Naomi and the
DMPPT 2 (voluntary medical male circumcision model).

Estimates and Projections Package

The assumption on the average reduction in HIV transmission per 1% increase in population
ART coverage has been modified from 0.7 in the 2020 model to 0.8 in the 2021 model. This
decision was based on evidence from Universal Test and Treat studies and other mathematical
models. The assumption is less than standard assumptions about viral load suppressions
impact on transmission (usually around 88-92%) because it also captures that people on ART
are older, longer duration of infection and thus would contribute less to transmission.

E1l. Choosing a file structure

The Spectrum software is designed to produce estimates and projections for countries and
sub-national regions with either generalized or concentrated epidemics. The epidemic
typology and the amount and type of data available will determine how Spectrum files will be
structured. The most common structures for each epidemic type are described below:

Generalized Epidemic

Historically, in countries with generalized epidemics, prevalence is usually higher in urban
areas than in rural areas. Therefore, most countries with generalized epidemics have adopted
a model structure that uses two distinct sub-populations (an urban population and a rural
population).

Increasingly, countries with sufficient historical surveillance and program data may choose to
produce estimates at the provincial level to better capture geospatial variations in the
epidemic. In these cases, a country may either choose to create a single file with multiple
geographic subdivisions or they may opt to create separate files for each geographic
subdivision. If separate geographic files are developed, each file must contain surveillance,
program and epidemiologic data specific to the geographic area.

Concentrated Epidemic

Countries with concentrated epidemics have historically modelled their epidemic by producing
and then combining epidemic curves for key subpopulations most at risk (e.g., people who
inject drugs, gay men and other men who have sex with men, female sex workers) and the
general male and female populations at lower risk.

More recently, countries with strong case reporting and vital registration systems may use
these data instead of serosurvey data to develop a single national set of estimates.

E2. Collating the required data inputs

The accuracy of the estimates and projections depend on the availability and quality of the
data used as inputs to the model. For countries that have conducted routine surveillance on
groups that are most important to the epidemic or that have robust historical HIV case
reporting or vital registration data, they will be able to inform the model with substantial data
and, in turn, produce high quality estimates and projections. In instances where data are
scarce or of poorer quality, the estimates and projections may not fully describe the HIV
epidemic in a country.

To produce a Spectrum model, countries must be able to supply historical program data about
access to antiretroviral treatment among children and adults, the latter by sex. In addition,



trends in the number of pregnant women receiving ARVs for prophylaxis by regimen must be
complete. Other demographic, epidemiological and clinical information to determine the
impact of HIV are optional. Default values for much of the demographic and epidemiologic
information are supplied within the software and can be updated by the country with local
data if available.

Other data requirements or optional data depend on the type of epidemic being modelled.
These data needs are described below.

Generalized Epidemic (high burden epidemics)

In high-burden epidemics, historical data from sentinel surveillance sites at antenatal clinics
(ANC) are required. Beginning in 2017, routine HIV testing data among pregnant women
attending all ANC sites or a subset of these sites also can be used as an input to the model.
Data from population-based surveys continue to be an important input in calibrating
prevalence and incidence levels and trends. Where sufficient data are available, the estimates
can be produced for rural and urban areas as well as for different sub-national divisions.

Concentrated Epidemic (low level epidemics)

In low-level epidemics, the data that are required for the model depend on the type of
surveillance that countries use to monitor their epidemic. For those countries that routinely
conduct serosurveys among those populations most at risk, estimates of the population size
and prevalence data for each group over time is required. For example, if a country identifies
female sex workers and people who inject drugs as important at-risk populations, data for
those two sub-populations and for the remaining general population, split into males and
females, will be required. Beginning in 2017, routine HIV testing data among pregnant women
attending all ANC sites or a subset of these sites also can be used as an input to the model.

Additionally, HIV outbreaks in hospitals or via medical procedures among paediatric patients
are known in a number of countries. EPP allows for numbers of such cases to be entered in the
Paediatric nosocomial infections window.

If surveillance data among key populations are sparse but case surveillance data are relatively
complete and the quality of data on AIDS-related deaths from the vital registration system is
relatively high, then incidence trends can be estimated from these data.



This Quick Start Manual describes the detailed steps required to update your Spectrum file. A
more concise, summary of these steps is available in the Basic Steps document or on the
videos available at hivtools.unaids.org.

To create a new file as opposed to updating one, please see Annex 2.

Spectrum can be downloaded from www.avenirhealth.org. Use the version listed under the
AIM module. Spectrum will run on any computer running Windows Vista, 7, 8 or 10. It requires
about 500MB of hard disk space.

Alternatively, there is a new web-based version of Spectrum available at:
https://aim.spectrumweb.org. See the video on Spectrum on the web at hivtools.unaids.org.

Once Spectrum is downloaded from the internet, double click on the file named
“SpeclnstallAIM2021.exe”. This will start the installation program. Follow the instructions on
the screen to complete the installation.

If you have trouble installing Spectrum you may not have permission to install programs on
your computer. In that case, contact your IT office to install Spectrum for you.

After installing Spectrum, check your computer to make sure you have Java version 8 installed
on your system. The easiest way to determine which version of Java you have is to click on the
Windows start menu, select ‘All Apps’, click on Java and select ‘About Java’. If you do not have
version 8 (or do not have Java), please download or update the software at www.java.com.

Next make sure that Windows can find Java on your computer. To do this, start Spectrum and
open your country file. Select Modules from the Spectrum menu and click the AIM icon to
display the AIM menu. Select Incidence and Configuration (EPP). If EPP starts after a few
seconds, then you are ready to use EPP. If it does not start, then you need to tell Windows
where to find Java. To do that select File and Options. Click the box next to Use custom
java.exe to add a check mark. Then click the button Select java.exe. This will open Windows
Explorer. You need to indicate the location of the java.exe file. To find it select the C: drive,
then click Program Files (x86), then Java, then click the folder for the most recent release of
Java, then click bin, and, finally, click java.exe. This location will be saved so that Spectrum will
always be able to find Java. If you update your version of Java, you will need to repeat this
process to ensure Spectrum has the latest Java location.



Start the Spectrum program by selecting it from the Start menu on your computer (Windows 7
or earlier and Windows 10) or your Start Screen (Windows 8). When the program starts, you
will see the welcome screen below.

= Spectrum [m] X
3 Applications and Tools
Spectrum
N Spectrum [onT/OneHealth ' -
‘ & Ve
Recent s Generalized Cost
Run Spectrum Run OneHealth Effectiveness Analysis

Guatemala_Final_2019.PINZ
Bolivia_2019_Final.PINZ
Bolivia_2019_Final_test2020_NewPop.PINZ
Suriname_Final_2019_test2020_NewPop.PINZ

. 2019_NSP MSM calibration art diff.P]
_Leone_2019_05_06_final.pjnz
Malawi_2019_v22_MM_BF nodrop.PINZ
Malawi_2019_v22_MM_BF.PINZ

Kl

Subnational wizard

g]onmllc)m\'ms

Join the online
LIiST conversation

ujbin the online
AIM subnational AIM/Goals Download National
projection conversation HIV Estimates Files

& Open projection

28 Support
@ @
Support Site Help

From that screen you can run different applications including Spectrum. You can also open an
existing Spectrum file directly.

If you run Spectrum by clicking on the icon, the main Spectrum module will appear.



Spectrum

Home
B0 . b mee | mee e @ Q
= -
Open & Close Set Active Manager ¥ Favorites - Close A [£5] Start Screen Help  Online Support
File Frojection Display Window Information

2\ Welcome £

Welcome to Spectrum

A system of policy models which will help you analyze, plan and advocate for improved health
programming. Spectrum will assist you in projecting future needs and examining the effects of policy
options.

Getting started

New projection
To getstarted, click here to create anew projection ()

g Open existing projection
! Browsetofind and openapreviously saved projection

Recently opened projections .
Select arecent projection from the list provided

Spectrum enline support
Submit arequest, visit the forums and access theknowledge base

Ready 0%

From there, you will be able to select ‘New Projection’, ‘Open existing projection’, select a
‘Recently opened projection’ or use ‘Spectrum online support’ below the Getting Started

header.

Choosing Spectrum’s default language

The first time you run Spectrum after installing it, the display will be in English. You
can change to another language by selecting the Spectrum File tab, then Options,
then selecting the language you want to use and finally clicking on Ok. If you select a
language other than French, you must have the proper fonts or Windows version to
display the language correctly.

If you have a Spectrum file from previous rounds of estimates, you should start by opening
that file and following the instructions below.



Default data Jamaica
B /V
C /V ok Cancel

When you open a projection you will select the “Manager” icon which will open the below
dialogue box.

Te
Mew
@ 4 Iﬁl E Group
= save -
. Y .
Open a Close Set Active Manager 5.7 Favorites -
File Projection Display

= Projection manager

I&i Projection Manager

You can make changes to any of the parameters except the projection file name and first year since the
projection has already been created.

Set the file name and year bounds for your projection data @
Projection file name V:\0_TEST 2020 MODEL\O_TEST_2019FILES\CAR\Jamaica_2019_final.PINZ
First year Final year
1970 2025 ~

Activate modules for use in your projection
Sectors

Demographics:
' L2 Demographic Projection (DemProj) COrapD

28 [ Family Planning (FamPlan)

HIV:
A [FADS (AIM) 4 [JHIV Incidence (Goals)
25 Ocoals ASM % [Jresource Needs Model (RNM)

Maternal & Child health:
(@ uives Saved Tool (LiST) CJLST Costing

Other health priorities:
J, Omalaria @ [ non-communicable diseases
@ T8 Impact Model and Estimates (TIME) I TIME Econ

Bl [1Sexually Transmitted Infections (STI)

Select a country or global region from which to retrieve demographic and other default data @




Caution: When to NOT update the demographic data in your projection

You should not update the demographic data in your projections if:
1. You have modified the default demographic data to incorporate country-specific census data
2. You have created a sub-national projection

If demographic data are updated you will lose the custom data.

Follow the three steps below to update the demographic or HIV data in your projection:

A. Change the final year to 2025, if this is not already the final year. The first year should be
1970 — before the start of the HIV epidemic.

For projections using AEM (AIDS Epidemic Model), the final year should be 2050.

Projections submitted to UNAIDS should use these settings.

B. Click the Default Data button.

Select your country from the list. Also select the geographic level of the file (country, sub-
national, global region, a sample country or none of the above). Also select the geographic
level of the file (country, sub-national, global region, a sample country or none of the
above).

= Country and regional default data O >

Select Select a country/region:
® Country Colombia ~
© Subnational region Comaoros

. Congo

-~ Global region
- Sample country Céte d'Ivaire

) Mo country or global region Croatia

Cuba

Select modules for which default data should be Curacao

loaded: Cyprus

Module  Load data Source Czech Republic
- Dem. People's Republic of Korea
DemPro) WPP 2019 Demaocratic Republic of the Congo
AlM I UMAIDS 2017 Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Fiji
Finland
France
French Guiana
French Polynesia v

ok Cancel
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C. Next, click the box next to DemProj to indicate that you want the demographic data to be
updated to value from World Population Prospects 2019. Do not update the AIM data as
this will over-write your program data. When you are done click the OK button.

Finally, save your file under a new name, such as Country_2021.

Now you can update the AIDS Impact Module within Spectrum. Select Modules from the
Spectrum menu and click the AIM icon to display the AIM menu as shown below.

= K Botswana 2018 - Spectrum -8Xx
File LN Modules v62Beta 0 (@
5N o= # R e
T Prajection o
Set Active Manager " n 0 DemProj Al < Favorites  +
Projection Demogra.. HIV Display
i Eligibilityfortreatmert  ®»  Programstatistic )  Adwancedoptions - Ep  Incidence ~ Ep  SexAgepattern G Resulis - Validation = Changes [x]

To produce the projection, you advance through the menus items one-at-a-time: Eligibility for
Treatment, Program statistics, Advanced options, Incidence, Sex/age pattern, Results,
Validation, Changes. The following sections explain each of these items in detail.
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Select the Eligibility for treatment menu item to see the editor shown below. Most countries
will not need to adjust menu if the country has moved to Treat All.

Adults Children o

2005 2006 2007 2008 2002 2010 2011 2012 2012 2014 2015 2016 2017 2018 2019 2020 2021 200

CD4 count threshold for eligivility 200 200 200 200 350 350 330 500 500 500

}

4

For WHO 2015 recommendation of Treat All, set the CD4 threshold to 999

Populations eligible for treatment regardless of CD4 count

Eligible Estimated percent of HIV+| Year implemented

Pregnant women - 2013

TE/HIV co-infected 7 5.00 2013
Discordant couples 1280 2015
Sex workers 047 2015
Men who have sex with men 0.22 2015
Injecting drug users 0.00 2015
Cther population 10.00 2015

Ok | | Cancel | | Duplicate | | Interpolate | | Source & Help

The first tab in this editor describes eligibility for treatment for adults (aged 15 years and
older.)

In the first table, you should specify the eligibility for ART in terms of CD4 count. By default,
eligibility is set to 200 cells/ul until 2009 and to 350 cells/ul for 2010, 500 for 2013 to 2015 and
999 (which corresponds to the 2015 recommendation to “treat all” people living HIV) from
2016. You should modify these inputs to match your country’s guidelines.

The second table editor allows you to specify which population groups living with HIV are
eligible for treatment regardless of CD4 count. To specify those populations, click the check
box next to the name and enter the year in which the guidelines were changed to include that
population group. As a final entry for the population, you should specify the estimated percent
of PLHIV in this group as a proportion of all adult PLHIV. Spectrum supplies default estimates
for most countries and will calculate this estimate for pregnant women directly from the
model.

To modify eligibility for treatment for children, click on the Children tab at the top of the
editor.
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Adults Children

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 20
Age below which all 0 12 12 12 24 24 24 24 24 24 180 180 180 180 180 180 180 1§
HIV + children should be
on treatment (months)
CD4 count threshoid for eligibility
Age < 11 months 1500 1,500 1500 1500 750 750 7S50 750 7SO0 TS0 750 VSO TS50 VSO S0 VS50 VSO VS
Age 12-35 months 750 750 750 750 750 750 VSO0 VS0 7S50 750 750 750 VS0 IS0 VS0 7SO VSO0 7S
Age 35-59 months 350 350 350 350 750 750 750 750 750 750 7 750 750 750 750 750 750 7
Age >= 5 years 200 200 200 200 350 350 350 350 350 350 350 350 350 350 350 350 350 3%
CD4 percent threshold for eligibility
Age < 11 months 25 25 25 @5 25 25 A5 A 25 25 5 25 25 25 XS A5 25 4
Age 12-35 months 25 25 25 25 25 25 25 25 25 235 2B B B B B B 2B 1
Age 35-59 months 25 25 25 25 25 B 2B 2 25 25 2B 35 25 B 23 B 2B 1
Age >= 5 years 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 1
‘ L3
To reflect current WHO guidelines which make all children eligible for treatment set the age in the first row to 180 months.

ok cancel | | Duplicate | | Interpolate | | Source | @ Help

For children, eligibility has three different criteria:

= By age. Enter the age below which all HIV+ children are eligible or are started on
treatment. By default this is set to 12 months from 2007 to 2009 and to 24 months from
2010 to 2012, 60 months from 2013 to 2015 and 180 months (to age 15) thereafter. For
the Treat All scenario, set the first row to 180 months (15 years).

= CDA4 count. The CD4 count for eligibility can be defined by four age groups and by year.
The default values follow WHO guidelines for the corresponding years.

= CDA4 percent. Eligibility may also be defined in terms of CD4 percent by age. The default
values follow WHO guidelines.

Children are considered eligible for treatment if they meet any one of the three criteria.
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Click on the Program statistics menu item to see the program data editor. It will look like this:

=\ AIM - Program statistics - Country_Final_2020 [m] x
PMTCT ANCtesting Child treatment Adult ART Knowledge of status ART by age Viral suppression @
Distribution of HIV+ pregnant women by treatment regimen Display numbers only ~
[ 2009 201 2011 2012 2013 2014 2015 ~
Prenatal prophylaxis
Single dose nevirapine 0 o o 0 0 0 0
Dual ARV 32 o 0 o "] o 0
Option A - maternal 0 o 0 i 0 0 (1]
Option B - triple prophylaxis from 14 weeks 0 35 36 37 0 0 0
Option B+: ART started before current pregnancy (1] ] 0 0 10 1] 0
Option B+: ART started during current pregnancy = 4 weeks 0 1] 0 0 28 47 M
before delivery
Option B+: ART started during current pregnancy < 4 weeks 0 1] 0 0 1] 1] 0
before delivery
Total 32 35 36 37 38 47 41
Percent already on ART retained at delivery 80.00 80.00 80.00 80.00 80.00 80.00 80.00
Percent starting ART retained at delivery 80.00 80.00 80.00 80.00 80.00 80.00 80.00
Post natal prophylaxis for mothers or children among breastfeeding women or children not on ART
Option A o o o o o o o
Option B o 0 0 ] 0 0 o
Total 0 0 0 0 ]
Monthly drop-out rate of postnatal prophylaxis v
< >

‘Option B+: Enter the number or percent of women starting Option B+ with the current pregnancy under 'ART started during current pregnancy’ and the number or percent of women who were already
on ART from a previous pregnancy under 'ART started during previous pregnancy’.

‘Option A: Mother receives AZT as early as 14 weeks plus sd-NVP at onset of labor, AZT+3TC during labour and delivery, AZT+3TC for 7 days postpartum if antepartum AZT is started less than 4
weeks before delivery. Infant receives daily NVP from birth to one week after cessation of all breastfeeding. Non-breastfeeding infants receive AZT or NVP for 6 weeks.

Option B: Mother receives triple ARV prophylasis s early as 14 weeks until delivery and until 1 week after infant exposure to breast milk has ended. Infant receives daily NVP or twice daily AZT from
birth until 4 to & weeks of age.

ARV start during breastfeeding: Add women who start ARVs during BF in the row for Option B under Post natal prophylaxis

ARV Regimen Breastfeeding Abortion Flot values

Ok Cancel Duplicate Interpolate Source Convert values @ Help

In this editor, you will enter or revise PMTCT, ANC testing, treatment program, knowledge of
status and viral suppression data for adults and children using the tabs at the top.

PMTCT, child and adult ART tabs: In the PMTCT, child treatment and Adult ART tabs you may
enter any new data for 2020 as the number of people receiving the service or as coverage, the
percentage of those in need of the service who receive it (for ART, this is defined as the
proportion of all people living with HIV). Normally you will enter or update program statistics
for all historical years (i.e., through 2020) using numbers. For future years (e.g., 2021 through
2025) you may enter either target numbers or percent coverage. Note that you can enter
numbers for some years and coverage for other years but you cannot have a number and a
percent in the same year.

On the PMTCT tab, update retention at delivery and the monthly drop-out rate of postnatal
prophylaxis for all years. Default values (based on a review of published literature) for
retention at delivery is 80% and 1.2% for those on ART between 0-12 months breastfeeding
and 0.7% for those on ART 12+ months breastfeeding.
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= AIM - Program statistics - Country_Final_2020 [m] X

PMTCT ANCtesting Child treatment Adult ART Knowledge of status ART by age Viral suppression b
Distribution of HIV+ pregnant women by treatment regimen Display numbers only ~
[ 2009 201 2011 2012 2013 2014 2015 "
‘Option B+: ART started during current pregnancy < 4 weeks 0 0 0 0 o o 0
before delivery
Total 32 35 36 37 47 4
Percent already on ART retained at defivery £0.00 80.00 80.00 80.00 80.00 80.00 80.00
Percent starting ART retained at delivery 80.00 80.00 80.00 80.00 80.00 80.00 80.00
Post natal prophylaxis for mothers or children among breastfeeding women or children not on ART
Option A 0 0 0 0 o o ]
Option B 0 0 0 0 o o 0
Total 0 0 0 0 0 o 0
Monthly drop-out rate of postnatal prophylaxis
‘Option A 2.20 2.20 220 220 220 220 220
Option B 2.20 2.20 2.20 2.20 2.20 220 220
ART 0-12 months breastfeeding 1.20 1.20 1.20 1.20 1.20 120 1.20
ART 12+ months breastfeeding 0.70 0.70 0.70 0.70 0.70 D‘TD
Patients allocated from/to ancther regk A 0 0 0 o o o o
Calculated mothers needing PMTCT b 20 30 32 33 34 36 37

Option B+: Enter the number or percent of women starting Option B+ with the current pregnancy under 'ART started during current pregnancy’ and the number or percent of women whao were already
on ART from a previous pregnancy under 'ART started during previous pregnancy’.

Option A: Mother receives AZT as early as 14 weeks plus sd-NVP at onset of labor, AZT+3TC during labour and delivery, AZT+3TC for 7 days postpartum if antepartum AZT is started less than 4
weeks before delivery. Infant receives daily NVP from birth to one week after cessation of all breastfeeding. Non-breastfeeding infants receive AZT or NVP for 6 weeks.

Option B: Mother receives triple ARV prophylaxis as early as 14 weeks until delivery and until 1 week after infant exposure to breast milk has ended. Infant receives daily NVP or twice daily AZT from
birth until 4 to & weeks of age.

ARV start during breastfeeding: Add women who start ARVs during BF in the row for Option B under Post natal prophylaxis

ARV Regimen Breastfeeding Abortion Plot values

0Ok Cancel Duplicate Interpolate Source Convert values a Help

For countries with generalized epidemics,
update breastfeeding survey data
patterns.

For countries with generalized epidemics only, please be sure to click on the Breastfeeding
button and then the Read survey data button (see panel below) to update the breastfeeding
patterns among women not receiving ARVs.

The Abortion button provides countries with the option of entering data on the percent of
HIV-positive pregnant women terminating pregnancies, if this is known.
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= AIM - Program statistics - Country_final_g_2020 O x
PMTCT ANC testing Child treatment Adult ART Knowledge of status ART by age Viral suppression o
Breastfeeding status by age Percent Mot breastfeeding
O Data for current year: 2019 @®) Not receiving ARVsS
® Data for all years () Receiving ARVS
Child’s age in montl\s‘ 1970 \ 1971 | 1972 1973 1974 1975 1976 1977 1978 1979 1980

<2 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30
23 5.30 530 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30
45 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30
67 5.31 5.31 5.31 5.31 5.31 5.31 5.31 5.31 5.31 5.31 5.31
&3 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36
10-11 5.55 5.55 5.55 5.55 5.55 5.55 5.55 5.55 5.55 5.55 5.55
1213 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 [d
14-15 773 7.73 773 7.73 TE) 7.73 7.73 T 7.73 7.73 7.73 1
16-17 11.23 11.23 11.23 11.23 11.23 11.23 1123 11.23 11.23 11.23 1123 1
18-19 17.85 17.85 17.85 17.85 17.85 17.85 17.85 17.85 17.85 17.85 17.85 1
20-21 28.35 28.35 28.35 28.35 28.35 28.35 28.35 28.35 28.35 28.35 28.35 2
2223 42.01 42.01 4201 42.01 42.01 42.01 4201 42.01 42.01 42,01 4201 4
24-25 56.50 56.50 56.50 56.50 56.50 56.50 56.50 56.50 56.50 56.50 56.50 5
2627 69.32 69.32 69.32 69.32 69.32 69.32 69.32 69.32 69.32 69.32 69.32 8|
2829 79.19 79.19 79.18 79.19 79.19 79.19 79.18 79.19 79.19 79.19 79.18 7
30-31 86.13 86.13 86.13 86.13 86.13 86.13 86.13 86.13 86.13 86.13 86.13 g
32-33 90,79 90.79 90.79 90.79 9
3435 93,84 For countries with generalized epidemics, 93.84 93.84 93.84 3
€ . >
update breastfeeding survey data patterns.
“«
ARV Regimen Breastfeeding Abortion
0k Cancel Duplicate Interpolate Source Q Help

Once these patterns have been updated, you can return to review the ARV regimens or enter
into another of the Programme Statistics tabs.

Clarification on the estimated numbers in need of PMTCT and ART in the Programme Statistics
tabs: The grey numbers displaying the estimated number in need of PMTCT and ART services
are based on the last time the projection was run. Substantial changes to the inputs
(surveillance data, eligibility criteria or program data) will result in a change in these values.
You should consider the needs in grey as indicative values and review them after the whole file
has been updated.

Once you have entered the PMTCT and ART program data, you can use the “plot” feature in
Spectrum to visualize these data over time. To access this feature, click on the Plot Values
button on any of the PMTCT, Adult ART and Child Treatment tabs. For Adult ART and Children
treatment plot, a check button in the upper left corner allows you to plot needs against
eligibility.

Please review your assumptions regarding the scale-up of treatment coverage through 2025.
The projected value should be achievable based on previously reported coverage
achievements. If the projected 2021-2025 estimates are not consistent with current progress,
the projected values should be revised.
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Number of adults receiving ART Number of adults receiving ART

Important for 2020 ART data: Countries can enter data by month in the new software. This
will allow for disruptions in treatment services due to COVID. Please also enter data on
numbers of children and adults initiating treatment and the percent of people lost to follow
up.

The data on lost to follow up should only include those people no longer retained in care. It
should not include individuals who have died or transferred to another site. In addition, these
data should be included for all years. If data are not available for some years, assume similar
values to the years where data are available to avoid sharp changes in this value.

ANC testing tab: Reviewing data compiled around pregnant women found to be HIV positive
during their routine antenatal care visits should be done before estimating prevalence using
EPP and interpreting MTCT and child estimates. The purpose of this table is to let users
check their ANC data inputs using clinic-based data and calculate an estimate of
prevalence based on the direct ANC visit and testing data provided. This will be useful
for identifying incorrect inputs, diagnosing regions where testing or reporting coverage
is low, or looking for unexpected trends or patterns that indicate data quality issues.

To complete this tab you need to compile routine HIV testing data from all of the ANC sites in
your country. Enter the data in the tab, use the graphs to look for discrepancies and use the
“Check table values” button to verify that the data meet logical expectations of the ANC
testing cascade.
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= AIM - Program statistics - Country_final_g_2020 O x

PMTCT ANCtesting Child treatment Adult ART Knowledge of status ART by age Viral suppression o
2014 2015 2016 2018

# births 616,617 633,163 618,646 634,310

# first ANC visits 608,558 627,082 610,631 623,472 625,522

# receiving at least one HIV test 502,776 548,347 559,695 579,199 607,564 607,564

# testing positive at their first HIV test 21,484 21,456 20,783 18,437 16,497 16,497

# re-tested
# positive at re-test

# known to be HIV+ at first ANC visit (including on ART) 24,428

# started ART before current pregnancy

# started PMTCT during current pregnancy =4 weeks before delivery

# started PMTCT during current pregnancy <4 weeks before delivery 918

% HIV+ {census-level ANC-RT)
% HIV+ (calculated) 7.71 7.76 7.74 7.56 7.53 7.53

< >

Check table values

ANC testing

| =
Births First ANC visits
=
Received at least one HIV test
B00K-T F--- --- - - - - --
S00K- F-—— - - =] - -
400K - [ - - =] - -
300K - F - - -] - -
200K - [ - - =] - -
100K - F - - -] - -
i } } } } | }
02 2013 2014 2015 2016 2017 2018 2mz 203 2014 2015 2016 am7y 2018
0k Cancel Duplicate Interpolate Source Convert values e Help

# first ANC visits: the total number of women who have visited ANC clinics at least once in
the area currently being modeled in EPP for the current pregnancy. Do NOT include repeat
visits in this count.

= #receiving at least one HIV test: the total number of women who were tested at least
once during their ANC visits. This includes both those testing positive and those testing
negative.

# testing positive at their first HIV test: the number who tested positive at their first HIV
test during this pregnancy. This should not include women who received multiple tests and
were positive only at the second or third test.

= #re-tested: the number who received a second or third test during their pregnancy.
= # testing positive at re-test: the number who tested positive at the second or third test.

= #known to be HIV+ at first ANC visit (including on ART): This is the number of women
who were already known to be positive before the ANC visit and, as a consequence, are
recorded as positive, but did not receive an HIV test. This should include women who are
already on ART.

= % HIV+ (census level ANC-RT): This should be calculated across regions to calculate a
national value. The data should be weighted by the number of births to women living with
HIV in each region.

Progress towards 90-90-90, Knowledge of Status, ART by detailed age group, and Viral
suppression: Progress towards the first and third 90s are compiled in Spectrum alongside the
numbers of adults and children on treatment by detailed age groups. These estimates or
programme data are not used in Spectrum to derive prevalence or incidence estimates (i.e.,
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they do not affect the model outputs) so it is not necessary to complete data for years where
high-quality data are not available or to enter projected estimates after 2020.

Knowledge of Status: On the Knowledge of Status tab, first select the source of the data to be
entered. You will see several options for the source of these data:

Data Source

(O Case reports
O Shiny 90

(O CSAVR

@® ECDC

O Direct input

For countries using case surveillance data, click on the radio button that says case reports and
then enter in the number of children and adults, by sex, living with HIV who have been
diagnosed (and were known to still be alive at the end of the year) for 2020. Please also enter
and review historical data for the years going back to 2010 where these are available. You may
wish to review GAM entries for 2015-2019 (Indicator 1.1) to see what numbers were
previously reported. Numbers reported through Spectrum will replace historical estimates
previously submitted in GAM, so they should be reviewed carefully for their accuracy.

For countries with population-based HIV surveys with or without serology testing, estimation
of trends for the first 90 should be made using the Shiny 90 application. This app is accessed
using a link directly from the tab or at: https://shiny90.unaids.org/.

2 AIM - Program statistics - Country_final_g_2020 o X
PMTCT  ANCtesting  Childtreatment  AdultART | Knowledgeofstshs | ARTbyage  Viral suppression @
Data Source Launch Shiny 90 in browser
O Case reports
@ Shiny 90 Load data | Z\Downloads\Malawi.zip(1).shiny90
O CSAVR
Qecoc
O Direct input
Number o HIV-+ knowing their status| 2010] 2011 2012 2013 2014] 2015 201 2017] 2014

Children 0-14 15,73# 20,286 24,876 20,462 32,517 35872 41,031 45,481 45,008
Males(15+) 203,540 223,774 242,437 260,395 277,750 295,004 315,109 334411 349,264
Females(15+) 317,468 346,681 374,653 402,246 430,010 460,534 493,373 522,176 545,639
Total 536,741 560,740 641,966 692,103 740,277 791,410 849,512 902,068 939,008
< >
If the number of children whao know their status is not known, use the number on ART as a conservative estimate.
ok Cancel Duplicate Interpolate Source Convert values & Help

Follow the instructions in the App to produce a file containing the estimates of the first 90
since 2010 for adults by sex. To import the estimates, click on the Shiny 90 radio button then
click on Load Data. Estimates of the first 90 for adults by sex will appear in the table. Enter
estimates of the number of children who know their status where these are available or,
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otherwise, the numbers of children on treatment. Note: you should only load data from the
Shiny 90 into the knowledge of status tab once the App has been run using your final Spectrum
file.

For countries using CSAVR, there is an option to import sex-specific estimates of knowledge of
status among adults by sex from a final Spectrum file. To import the estimates, click on the
CSAVR radio button then click on Load Data. Estimates of the first 90 for adults by sex will
appear in the table. Enter estimates of the number of children who know their status where
these are available; otherwise, enter the number of children on treatment. Note: you should
only load data from CSAVR in the knowledge of status tab once you have your final Spectrum
file.

For countries with other model-based estimates (e.g., ECDC, other direct input), the source of
the estimates should be selected in the radio button and then the number of people who
know their HIV status by age and sex should be entered.

Note for all countries with first 90 estimates: If data on knowledge of status among children
are not available in a given year, you should conservatively enter the number of children on
treatment at each year end. If you do not enter estimates of knowledge of status for children,
it will not be possible to estimate the first 90 for all ages.

ART by age tab:

On the ART by age tab, enter in data for all people currently on treatment, disaggregated by 5
year age groups and sex or GAM age groups if the further refined age groups are not available.
These totals should add up to the child treatment and adult ART totals, respectively.

Screen for 5-year age group ART data:

= AIM - Program statistics - Country_final_g_2020 m] X
PMTCT ANCtesting Child treatment Adult ART Knowledge of status ART by age Viral suppression B
Input type Sex
©S-year age groups ® Male
(O GAM age groups O Female

Number on ART by age
Age ‘ 1995 1995‘ 19911 19931 1999| zmul 2001 2002 zm}‘ 2004-‘ 2005 zmﬁ‘ zucn“
0-4 o} 0 o o o o 0 0 o o o} 0 o
5-9 o [} o o o o 0 0 o o o [} o
10-14 0 0 o o o o 0 0 o o 0 0 o
1519 0 0 o o ] 0 0 0 1] 1] 0 0 o
20-24 0 0 o o o 0 0 0 o o 0 0 o
529 0 0 0 0 o 0] ] ] o o 0 0 0
30-34 o} 0 o o o o 0 0 o o o} 0 o
3539 0 0 o o o 0 0 0 1] 1] 0 0 o
40-44 o o o o o o a a ] ] o o o
45-49 1] 0 o o ] o 0 0 1] 1] 1] 0 o
50-54 0 0 ] ] ] ] 0 0 ] ] 0 0 ]
55-59 0 0 0 0 o o ] ] o o 0 0 0
60-64 o o o o ] o o o o o o o o
65-69 0 0 o o 0 0 0 0 1} 1} 0 0 o
70-74 o 0 o o o o 0 0 o o o 0 o
19 0 0 o o o o 0 0 1] 1] 0 0 o
80+ 0 0 ] ] ] ] 0 0 1] 1] 0 0 ]
<
Cancel Duplicate Interpolate Source Convert values a Help
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Screen for detailed GAM age group ART data:

= AIM - Program statistics - Country final_g_2020 a X
PMTCT ANCtesting  Childtreatment  AdultART  Knowledgeofstaus | ARTbyage '  Viral suppression @
Input type Sex
() 5-year age groups ® Male
®) GAM age groups O Female

Number on ART by age
age | 1995 1996 1997] 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
0-4 o o o o 0 o o o o 0 o o 0
59 o o o o 0 o o o o 0 o o o
10-14 o o 1] o ) o o 1] o ) o o o
15-19 o] o v} o 0 o] o v} o 0 i} o 0
20-24 0 0 0 0 0 0 0 0 0 0 0 0 0
25-49 0 0 0 0 0 0 0 0 0 0 0 0 0
50+ o o o o 0 o o o o 0 o o 0
< >

ok Cancel Duplicate Interpolate Source Convert values & Help

Viral load suppression tab: On the viral load suppression tab, please select the radio button
describing the data source for 2020.

For countries using laboratory, programme or case surveillance data, the number of people
reported annually to have received a viral load test should be entered first. At the bottom of
the table, a percentage will be calculated showing testing coverage among people on
treatment.

If testing coverage is greater than 50%, viral load suppression is calculated as the proportion
suppressed among those tested multiplied by the number of people on treatment.

If testing coverage is below 50%, data on the numbers of people virally suppressed should not
be entered unless access to testing is believed to be unbiased with regard to geographic
location or facility level.

If sex and age disaggregated data are not available, it is possible to assume some distribution
to obtain the known overall total. Assumptions used to inform the age and sex disaggregated
data should be included in the source notes.

Note that the above approach assumes that suppression levels are the same among the
untested and tested populations. If there is evidence that this is not true, please discuss this
with the Estimates team at UNAIDS.

For countries using survey data to report, please remember to extrapolate the results to the
total number of people living with HIV in the country. Also, enter in the numbers of people
with an annual viral load test, even if the results from these tests are not used to estimate
suppression.
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For countries that report suppression using an assay with a detection threshold below 1000
copies/mL, you can adjust the results to reflect the numbers expected to be suppressed at the
recommended 1000 copies/mL. The detection threshold can be entered for each year and the
adjustment will be made automatically made and visible as a separate category in Results in
the disaggregated HIV testing and treatment cascade. This will ensure the data reported by
countries with different thresholds are comparable.

Additional tips on entering adult ART data

Most countries should use the default option to enter the number or percent of people
accessing ART. Additional data should be entered on the percent of people lost to follow up
each year (e.g., those who drop out as opposed to die on ART or transfer to another facility)
and the number initiating ART by sex, and among those the number reinitiating after dropping
out. These data are used in the detailed treatment cascade under the Results.

Countries with more detailed information about the CD4 count profile of people initiating ART
may choose to enter ART data as either a percent coverage or a number.

Additional tips on entering pediatric ART data

The child ART data entry tab provides two options for entering the number of children on ART:
(1) ART for all children and (2) ART by 5-year age group. Option 1 works as in previous versions.
You enter the total number of children aged 0-14 on ART. The second option allows you to
enter the number of children on ART by five-year age group. If you have this information, you
should use it here to inform the allocation of ART by age. The choice of entering for all children
or by 5-year age group can vary by year, so if these data are only available in recent years, they
can be entered for the years available.

When you are finished entering the PMTCT, ANC testing, child treatment data, and testing and
treatment cascade data click the Ok button.

The Advanced options menu item allows you to see the default adult and child parameter
values used in the projection. These parameter values are informed by special studies and
surveys from many sites around the world. In most cases the default values should be used
and you should update these every round of estimates by selecting Restore Defaults. You
should only change them if you have conclusive evidence for alternative values. The parameter
groupings are as follows:

= Pediatric transition parameters: These tabs include assumptions around progression rates
to lower CD4 levels, the distribution of new infections by CD4 percent, HIV-related
mortality for children with and without ART and the probability of initiating ART by age.
Assumptions about the effectiveness of cotrimoxazole on reducing mortality over time are
also included.

=  Adult transition parameters. These include the amount of time an average adult spends in
each CD4 category, the distribution of new infections by CD4 category, HIV-related
mortality by CD4 category without ART, HIV-related mortality on ART by CD4 count at the
initiation of treatment, including the option of a scaling factor to adjust annual mortality
rates relative to 2012, and the effects of HIV infection on fertility. Different parameters
exist by region for HIV-related mortality. By selecting the tab for HIV-related mortality you
can select the country’s region to improve the mortality estimates. The total fertility rate
adjustment is also included in this tab. This describes the assumed difference in fertility
among HIV+ women not on ART and HIV- women.
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HIV-related fertility reductions. The HIV-related fertility tab contains the parameters for
estimating births to women living with HIV. Reductions in fertility by age and CD4 count
that allow the model to best fit HIV prevalence among pregnant women are displayed.
Select Calculate 15-19-year old to estimate the fertility adjustment for the first age group
based on the most recent surveys. Further adjustment based on local data by selecting Fit
Local Adjustment Factor. If available Read the ANC-RT census data from EPP. This will copy
the aggregated prevalence from pregnant woman. Click on ‘Fit Fertility Rates’ to fit to
those routine data. If the Read ANC-RT data button is not active, that means that no data
are available on HIV prevalence among pregnant women. If new routine ANC data are
being entered into EPP this step should be repeated after those data have been entered.

MTCT transmission probabilities: these are the assumptions around the transmission
from mother to children based on the mother’s CD4 level and different ARV regimens.
These probabilities are taken from the literature and should only be changed in countries
with strong evidence for alternative values. If the values in this table are red, it implies that
the values do not match the current default values.

DALYs and Orphans: these pages provide the assumptions around the calculation of
disability adjusted life years and orphans.

Allocation method for new ART patients: this allows you to change how ART is allocated
to new patients by CD4 category. In Spectrum, ART is allocated to the eligible population
according to their CD4 count and the expected mortality of those who have not yet started
ART. By default, these are weighed as 83% to the eligible population and 17% based on
their mortality among those not on ART. You can test the effects of different allocations on
mortality by changing one of these weights. The other will automatically update so that
both sum to one. You can also choose to assign ART proportion to the mortality rate, to
the number eligible or to those with the lowest CD4 counts first.

How can | update to the default values for some parameters without losing
my custom values for others?

Custom values are identifiable by their red font (although the red font may also
indicate an out-of-date value). To update all parameters but not lose those that are
customized, the custom values should be saved in a separate excel file first. Following
that, you can press the restore default value and then re-enter the customized
parameters.
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When you select Incidence option from the incidence menu you will see a drop-down menu
with six different fitting methodology options. The method that was used in the previous year

will be selected by default.

=\ AIM - Incidence - Argentina_2017 final adj.pjnz

Select incidence fitting methodology
[csavR incidence 15-43

Direct incidence input
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[
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You should review the decision tree below and the quality and quantity of surveillance data
available for your country to make sure you are choosing the best model for deriving incidence

in Spectrum.

Figure 1: Decision tree on use of estimates tools

Data availability*

Robust, historical
national case
surveillance and/or
cause-specific vital
registration data

Repeated surveillance
and or survey data**

I ]
Case surveillance _ _
and vital Epidemic
registration (CSAVR) Projections Package
fitting tool (EPP) fitting tool
Continuous Peak and then Complex Fewer than 3 years of At least 3 years of Either 1) 50 or more sites
increase in decline in Z‘::::T; ttr::d survey/surveillance survey or surveillance ""s'tuhr::;“;r":j::e?’”e:r::e“f
incidence incidence multiple data orlfeiwetr 1E|t'nan 3 data fromi consistent data; or 2) a complex
expected expected peaks) consistent sites sites eplidemic trend*+*
Simple Double Spline/ Classic Concentrated: Generalized:
. . " . . . | . . | .
logistic logistic r-logistic curve fit R-spline R-Hybrid R H‘lbrfl_d
curve fit curve fit curve fit curve fit curve fit curve fit

* Some countries may use alternative tools (e.g., AEM, ECDC) to estimate incidence. These rates can be directly entered into Spectrum.

** The most appropriate curve fitting tool should be selected for each sub-population modelled in a country’s national file; Countries may have a
national incidence and prevalence curve comprised of different fitting methods.
*** Countries with sufficient data may construct sub-national Spectrum file(s)

For countries that are producing subnational estimates, a decision on which tool to use should

be made for each geographical area.
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If you are directly entering annual incidence obtained from another tool, then select the
‘Direct incidence input’ options and then simply enter the incidence estimates and click Ok.

For countries that are using EPP, ensure EPP is selected in the drop-down menu, then choose
the age group that best reflects your surveillance data. For most countries with ANC
surveillance or population survey data, this should be adults’ ages 15-49 years. Also, for most
countries, the box for EPP prevalence adjustment should be checked, which allows AIM to
adjust for small differences in the prevalence trend fitted by EPP as compared to the trend
fitted by AIM. The maximum adjustment factor of 10 will allow the resulting prevalence trend
to closely match the prevalence curve from EPP. A lower value of the maximum adjustment
factor will produce a smoother incidence curve but the prevalence trend may differ from the
curve fit in EPP.

S\ AIM - Incidence - Zambia 2017 test = (=[]

Select incidence fitting methodology
EPP v| [¥] EPP prevalence adjustment EPP population ages
@ Adults 15-49 () Adults 15+

CSAVR = Case Surveillance And Vital Registration Maximum adjustment factor 10
EPP Incidence (15 - 49)

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
E-"'Cidf"fem 0.00 0.00 000 000 000 001 001 002 005 011 021 037 059 0B8 122 159 183 220 244 261 26§

4 3

[T Use four decimal places

| Ok | | Cancel | | Duplicate | | Interpolate | | Source & Help |

The other options are:

= AEM. This option allows you to use AEM to determine the incidence trend. Generally, it is
used by only a few countries that already have AEM applications.

= CSAVR (Case surveillance and vital registration) fitting tool. This option estimates incidence
by fitting to program estimates of the AIDS deaths, new HIV case reports and mean CD4
count. This option may be best for countries without good surveillance data but with good
case surveillance on case reports and AIDS deaths from vital registration systems.

= ECDC model — This option uses the number of new HIV infections estimated from the ECDC
HIV model to calculate incidence. For more information on the ECDC model, please access:
https://ecdc.europa.eu/en/publications-data/hiv-modelling-tool.

Note: For countries using ECDC model results, to pull in the incidence data, you should
click the ‘Read from database’ button, then select the ECDC output file. This will have a
name such as COUNTRY_Result_main.csv. This file is produced automatically when you
complete a run of the ECDC model. Once you select the file the number of new infections
will be read into Spectrum and displayed in the editor. Incidence will be calculated and
displayed in the second row. You can edit these numbers if necessary, but normally they
would remain as they are read from the file. Then click the Ok button. The incidence from
the ECDC model will then be used in the Spectrum projections.

Once you have made your selections, click OK and then click on Incidence in the menu to see
the access to the various fitting steps.

For EPP these are Configuration, Surveillance, Curve fitting, Restore values, and Review
required to derive an incidence curve in EPP. Each of these items is discussed in more detail in
steps 9 through 11. For the CSAVR fitting tool, the menu option Fit Incidence to CSAVR data
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should be visible. If you are using CSAVR, you should skip to step 12. If you are using EPP, you
should complete steps 9 to 11 and skip step 12.

I’'ve selected one of the menu items in EPP — why can’t | see the program?

If you do not have the Java Runtime installed on your system, the first time you go to
run an incidence calculation, you will see the following prompt within Spectrum to
download and install Java before proceeding:

You must install JAVA before you can run EPP.

Download JAVA

Click on “Download JAVA” and you will be taken to the Java site, where you can click
on “Free Java Download” followed by “Agree and Start Free Download” to begin the
install. When asked if you want to “run or save this file?”, click on “Run” and follow
the prompts to install the software.

As an alternative, you can visit the site java.com and install the Java software directly
from there prior to running Spectrum. To install Java, you must have administrative
rights to your computer. If you cannot successfully add this program, please contact
your IT department.

If you do not see this error message but EPP still does not run, it may be because you
have two versions of Java on your computer, for example Java 7 and Java 8. EPP will
not run if both versions are present. The two options to fix this issue are the
following:

(i) in Spectrum, go to file -> options, check the “Use custom java.exe file” box and
then click on “Select java.exe”. Browse to your Java 8 executable that can be found in
your C:\Program Files (x86)\jreYYY\bin where YYY is the Java version number. Please
note that in Spectrum 2021, you must be using Java 8 or EPP will not run.

(ii). You should go to Control Panel, and use Uninstall Programs to uninstall the older
version of Java unless your institution has installed software requiring an older
version of Java.
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If EPP is your incidence fitting methodology the following steps should be taken to update your
file. The first step is to review the epidemic structure. Normally, if you are updating an existing
Spectrum file, you will not need to change the epidemic structure or the sub-population
characteristics. If you do change it, be sure you have both population size data and
epidemiological data for any sub-populations you add.

To change the epidemic structure:

8.1 Right click on the top entry under National epidemic structure. Select the appropriate
template. There are two template options: Concentrated (C) and Urban/rural (G). For
most countries with generalized epidemics use the Urban/Rural template. For most

other countries, use the Concentrated template. See additional information on this topic
in Annex 1.

Tip: In countries with well-documented epidemics in which HIV in the general population has
increased beyond 1% (such as, Russia, Ukraine, Myanmar, Thailand) but a significant portion of

new infections are also occurring in key population groups, the concentrated epidemic
template should continue to be used.

On this page you define or revise the structure of your national epidemic. Either: 1) right click on the top entry under "National Epidemic National Epidemic Structure

| £ EPP12018 B1 - Uganda 2018 B1 - O X
Define Epi | Define Pops

8.1

Structure” and select a pre-existing template, or 2) left click the top entry and then add or delete sub-epidemics or sub-populations usingthe  |@ Uganda
buttons below. For each sub-population, be sure to select any special characteristics it may have. To rename an item, right click itin the Urp| Rename
epidemic structure free and choose "Rename”. The following commands are available RUM concentrated (C)

Urban Rural (G)

Epidemic iype  ® Generalized

Waorkset (national epidemic)

| Add sub-epidemic

Add sub-population ‘ | Delete sub-epidemic

Rura Select sub-population characteristics here:

Urbal

> Urba [ Low risk [ iou [] Prisoners
> Rural Orsw [ client [] Transgende
(@ Bot OO msw [Imsm

1]

Manage templates |

Save and continue |

| Help | | Source |

| Cancel |

Alternatively, create a custom template by left clicking on the top entry and then add or delete
sub-epidemics or sub-populations using the buttons to the left, as shown below. For each sub-
population, be sure to select any special characteristics it may have. To rename an item, right
click it in the epidemic structure tree and choose "Rename".

Review the sub-population characteristics:
8.2 Highlight the sub-population in the epidemic structure.

8.3 Click on the characteristic of that sub-population (for examples sex workers should be
“FSW” and the “General pop women” should be “low risk”).
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8.4 Repeat this for each sub-population

8.5 Click on “Save and continue”

Generalized epidemics:

For many countries with generalized epidemics, one urban and one rural sub-population are

sufficient to describe the epidemic. Alternatively, you could create sub-epidemics by region if
there are significant differences in regions of the country.
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Producing estimates for sub-national regions other than rural and urban

In some setting it might be necessary to create estimates based on sub-national
regions to provide more specific estimates. A number of options are available to help
countries create sub-national estimates. Two options are described here.

Option 1. Create a national Spectrum file using sub-regions (instead of urban/rural) to
fit curves and display a regional summary table within Spectrum

Option 2. Create separate regional Spectrum files

Option 1

Create an epidemic structure in the configuration page using regions. Assign the sites
to each region and produce sub-epidemic curves for each region. Produce national
curve in Spectrum. Use Spectrum’s Regional Table output to see regional estimates.
Use this option when many surveillance sites are available in each region. This option
captures the different epidemics for each region. However, the indicators are only
allocated based on prevalence or incidence.

| £ EPP12018B1 - Uganda 2018 B1 — m} *
" Define Epi | Define Pops
On this page you define or revise the structure of your national epidemic. Eitner: 1) right click on the top entry under "National Epidemic National Epidemic Structure
Structure” and select a pre-existing template, or 2) left click the top entry and then add or delete sub-epidemics or sub-populations usingthe | Uganda 2018 B1 =]
buttons below. For each sub-pepulation, be sure to select any special characteristics it may have. To rename an item, right click it in the Urban < 8 2
epidemic structure tree and choose "Rename”. The following commands are available: Rural
Epidemictype @ Generalized
Workset (national epidemic)
| Add sub-epidemic | | Add sub-population ‘ | Delete sub-epidemic
Sub-populati
| Delete sub-populati ‘ Urban/Rura 8.3
i Urba
) Rural
@) Bo
-
Manage templates | Save and <+ 8 5
| Help | | Source |
| Cancel |




Option 2

Create one separate Spectrum file and curve fit for each region. Use the Spectrum
Aggregate tool to produce a national estimate. Use this option when there are many
surveillance sites in each region and you have full epidemic information for each
region (program data, size estimates, non-AlIDS population data). This option
produces full epidemic information (all variables) for each region. However, it
requires that all the demographic projection information is available by region. More
information on this option is available from your UNAIDS strategic information
advisor.

Option 3

A new tool has been added to Spectrum that allows you to disaggregate the estimates
created through Spectrum to lower national levels. More information will be provided
in the January release of the software.

Concentrated epidemics:

For concentrated epidemics each sub-population created will require the following data: HIV
prevalence data, estimates of the number of persons in the sub-population, average time
spent with the risk behavior for those sub-populations of persons with high risk behavior. Do
not create sub-populations for which no data are available.

Define the populations

The Define Pops page allows you to define the size of each sub-population.

Generalized epidemic (urban/rural template):

In a generalized epidemic, when using the urban/rural structure, you define the number of the
adult population in urban and rural areas by specifying the percentage of the population living
in urban areas. If using the urban/rural structure, this is all you need to enter. The software
already contains the United Nations Population Division values for each country and these are
displayed when you first open this page. In Spectrum 2018 these were updated to the latest
United Nations Population Division urbanization projections available, which you can change
to by clicking on “Adjust to UN values” in the lower left-hand corner of the interface. If you
wish to change the urban percentages, you can by filling in the cells marked in blue. When
done, click on “Save and continue” to store your results.
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|£| EPP12018 B1 - Uganda 2018 B1 - O e

Please provide the percentage of population aged 1549 living in urban areas in your country for each year. By default these values have been set according to the United
Nations Population Division's projections for each projection year. If you change them and later want to restore them to the United Nations values, dick on "Adjust to UN
values”. All populations entered here should be based on projections without an HIV epidemic.

oo | s [ | iors Liors [ss | isrs [iarr [ iwrs | iors ||

UN Pop Division % urban 6.70 676 6.82 688 7.00 710 7.20 7.30 7.40
Current workset % urban | 6.70| 6.76 6.82| 6.88] 6 94| 7.00| 7.10] 7.20| 7.30 7.40]
4] 1 | »

| Save and continue ‘
| Help ‘ ‘ Source ‘

| Cancel ‘

Generalized epidemic (user defined regions):

If, instead, you have created your national epidemic using a set of regional sub-populations,
you will need to provide the population for each of those regions. The table will appear as
shown below. At the bottom of the table is the total number of people aged 15-49 years in the
population (based on the UN Population Division Non-AIDS estimates). You must assign all this
population to different groups within the epidemic structure.

|£| EPP12018 B1 - Swaziland _ m]
Define Epi | Define Pops

Please divide your national population aged 15-49 among the regions you have creating by providing the percent or number of the population in each region in the table
below. You may vary populations over time, but the total of the values in each year must sum to 100% of the national population. If you select "Populations” below, you
may enter the number living in each region for each year. If you select "Percent” you enter the percentage of the total population in each region for each year of
projection. If you enter values for the first and last years and hit the "Calculste Proportional Values” button, EPP will generate the values inbetween. Al populations entered
here should be based on projections without an HIV epidemic.

*

o —— 2 L Lo L s [ | e |

Hhohho Region 0 ol 0 0l [} [} 0 0 0|
Manzini Region 53304 0 0 0 0 0 0 0 0 0
Shiselweni Region 40412 0 0 0 0 0 0 0 0 0
Lubombo Region 37150 0 0 0 0 0 0 0 0 0
TOTAL 177325 Y] 0 0 0 0 0 0 0 0

445 213446 219585 226066

Poiulatiorl still to aSSHrI 0 181732 186458 191 196627 202004 207600

| i D
Display: @ Populations ) Percent | Save and continue ‘
IDU Mortality
Calculate Proportional Values | | Adjust for changed pop HIV- | 1.60 | Help ‘ ‘ Source ‘
HIV- 2.5
* 4 | Cancel ‘

8.6 For each region, enter the population for each year from 1970 to the end of the
projection. Make sure the numbers for each year sum to the national total populations
and that “Population still to assign” is zero for each column.



Tip: When you return to an existing Spectrum file and update the file with new demographic
data, including overall population size, the population still to assign will no longer equal 0. To
automatically adjust the population to the updated population figure select Adjust for

changed pop and EPP will apply the same annual regional distribution to the new population.

8.7 When done entering all population data, click on “Save and continue”.

If you do not have populations for each year, but do know the percentages of the total
population in each region in the starting and ending year, it is possible to have the software fill
in the table for you. To do this:

8.8 Change to percentages by selecting “Percent” next to the word “Display:” at the bottom
left-hand side of the page.

8.9 Fillin the percentages of the population in each region for the first year, 1970, in the
table. Make sure that the percentages sum to 100% so that “Population still to assign” is
zero.

8.10 Fill in the percentages for the final year in the final column in the table. These need not
be the same percentages, as the software will assume they grow or decrease according
to the values you enter. Again, make sure that the percentages sum to 100% so that
“Population still to assign” is zero.

8.11 Click on the button “Calculate Proportional Values” and the software will fill in the
additional entries for the entire table.

8.12 Hit “Save and continue” to store your results and return to the AIM interface.

You can also use “Calculate Proportional Values” for the actual populations (instead of the
percentages) if you have the total population in each region for the first year and final year.
The procedure is the same: fill in the table for the first and last years, making sure that
“Population still to assign” is zero for both years. Then click on “Calculate Proportional Values”.

|£) EPP1 2018 B1 - Swaziland - [m} x
Define Epi Define Pops
Please divide your national population aged 15-42 among the regions you have creating by providing the per 2 population in each region in the table
below. You may vary populations over time, but the total of the values in each year must sum to 100% of ti . If you select "Populations” below, you
may enter the number living in each region for each year. If you select "Percent” you enter the percentage 1 in each region for each year of

projection. If you enter values for the first and last years and hit the "Calculste Proportional Values” button, | values inbetween. All populations entered
here should be based on projections without an HIV epidemic.

| st0 | tsm | tsr2 | 1s7s | 107 | || 2020 | 201 | 2022 |

Hhohho Region 24 244 0.000] 0.000 0.000 0.000 0 0.000 0.000 28.430
Manzini Region 27.816| 0.000] 0.000 0.000 0.000 0 0.000 0.000 34.390
Shiselweni Region 21.089) 0.000] 0.000 0.000 0.000 10 0.000 0.000 17.770
Lubombo Region 19.386| 0.000] 0.000 0.000 0.000 10 0.000 0.000 19.410
TOTAL 92.534 0.000 0.000 0.000| 0.000 10 0.000| 0.000 100.000

7.466|

Poﬁulaliorl still to a.ss'ﬁn & 100.000  100.000/ 100.000,  100.000 10| 100.000| 100.000 0:000
D

« I | I

Display: (' Populations ® Percent
Calculate Proportional Values ‘ | Adjust for changed pop |.60) | Help | | Source ‘
150
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Concentrated epidemics:

For concentrated epidemics this page requires more detailed information supplied in two
additional tabs. On the first tab the user should provide the estimates of the number of
persons in each sub-population. Alternatively, the percent of the adult population in each sub-
population can be provided. These values can be changed over time if data permit. This is done
exactly as previously described for generalized epidemics using user-defined regions.

Enter the estimated population size or the proportion of the adult (15-49) population in
each sub-population by year (see previous section for a description of the procedure).

Key population size estimates at increased risk to HIV (in low or
concentrated epidemics)

The estimates of the size of key populations should be based on studies from the
country. (Guidelines on how to estimate the sizes of most at risk populations are
available at the UNAIDS website.) For clients of sex workers, consider using higher
size estimates than those available from Demographic and Health Surveys or other
population-based surveys. The West African Modes of Transmission project suggests
that estimates of client of sex workers are higher than the estimates from these
surveys, when calculated based on estimates of number of sex workers combined
with data on number of clients reported by sex workers.

Consider applying the percent of the population with increased risk to HIV (for
example MSM or PWID) to only the urban population if these behaviours are
relatively rare in the rural populations. Similarly, consider using a smaller percent
when applying percent of rural population that are sex workers and clients of sex
workers.

Some estimates of population sizes by region
Table 1: Population Proportions of Key Populations in UNAIDS regions

Data are based on a literature review conducted by UNAIDS, GFATM, and WHO with
assistance from other agencies. Other findings from the review were published in
PLoS One (2016; 11(5): e0155150.) Data reflect population size estimates conducted
between 2010 and 2015 in low and middle-income countries. The data are consistent
with findings from similar exercises published in 2006 in Sexually Transmitted
Infections (2006 Jun; 82(Suppl 3).)
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Table 1: Population Proportions of Key Populations in UNAIDS regions, based on
nationally adequate estimates only

# countries 13 ] 1 7 4 1 1 1
Median (%) 0.59 3.14 1.1 0.81 0.75* 0.8* 3* 1.1*
Range

25-75t 0.60-0.76 - - 0.81-1.09

percentiles

# countries 12 4 2 6 3 3 8 3
Median (%) 1.63 2.71 1.45% 2.11 3.37 1.02 1.28 4.5%
Range -
25-75t 0.26-3.10 - -- 1.75-2.49 - - 0.45-1.50 -
percentiles

# countries 12 0 0 7 2 2 2 6
Median (%) 0.35 - - 2.99 0.32* 0.4* .18* 1.5
Range -

25-75t 0.07-0.73 - - 2.50-4.41 - - 1.06-1.94
percentiles

# countries 9 4 0 0 5 0 1 1
Median (%) 0.24 0.36* - - 0.18 - 0.18* 1.31*
Range - -

25-75t 0.05-0.66 - - 0.11-0.21 - - 1
percentiles

*Not technically a median given too few data
For description of nationally adequate estimates see:

For concentrated epidemics, additional information is required on the proportion of the sub-
population that is male and the average duration an individual stays in the sub-population.
These are used to calculate female/male ratios and to calculate the rate of turnover in the sub-
population. This is provided on the second tab of the define populations page titled “% Male
and Turnover” if you are using a concentrated epidemic template.

Indicate whether people are likely to move in and out of this sub-population. If you have
evidence that there is a turnover in these groups (i.e. that sex workers move in and out
of the sex work occupation) you should select the “on” button. Populations that are
static such as the remaining populations will have no turnover.

Enter the estimated time (in years) that a person spends in that sub-population. This is
used to determine the rate at which new members enter and old members leave the
population. For example, if it is set to 5 years, then 1/5 of the population must change
every year, i.e., 20% of older members are replaced by newer ones. Sex workers in most
countries are known to have a short average duration (few years).

If turnover has been selected you will need to specify where the population will go after
“turnover”, or after they have left the most at-risk population. Under “assign prevalence
to” select the sub-population they will enter, normally the male or female remaining
population.

You also need to determine whether to add the prevalence of each sub-population to
the overall prevalence or to replace it. You should choose “add prevalence” if those who
are HIV positive from the former at-risk group members are added to the HIV positive
members of the target population. This means they have NOT been captured in
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surveillance. You will need to “replace prevalence” if some of the people who are HIV
positive in the target population are assumed to come from the former at-risk
populations. The remaining infections that occurred “within group” are calculated.

Identify the population to which the prevalence from the most-at-risk group should be
added.

|£| EPP12012 B1 - Concentrated Ex1

Define Epi | Define Pops

Please divide your national population aged 1549 among the groups you have defined. You may do this by providing the percentage of adult population in each group or
the total number in each group on the tab labeled "1. Populations”. All populations entered here should be based on population projections without an HIV epidemic. On the
tab lbeled "2. % Male & Turnover” please also specify the percentage of males in each group and whether you want turnover (i.e. people enter and leave the group after
some period of time). If you allow for turnover, please specify the average duration in the group, the reassignment method, and the group to which they return. Normally
the "Replace prevalence” method is used for female sex worker populations and "Add prevalence” is used for most male groups.

["1.Populations | 2.% Male & Turnover |

DU 90. vl 17.00/Add prevalence Male remaining pop
MSM 100.00 L]
Sex work clients 100.00 v] 15.00|Replace prevalence Male remaining pop
Sex workers 0.00 vl 5.00|Replace prevalence Female remaining pop
Male remaining pop 100.00 [l
Female remaining pop 0.00 Ll
Display: @ Populations ' Percent § | Save and continue ‘
IDU Mortality
Calculate Proportional Values | | Adjust for changed pop HIV- | 1.60] | Help ‘ ‘ Source ‘
HIV+ 2.50
|4 Cancel ‘
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Examples of adding or replacing prevalence in concentrated epidemics

Replacing prevalence: Suppose we have former sex workers who are detected in
antenatal testing. If we fit the data to ANC prevalence, then some of the prevalence
here is due to former sex workers and some is due to other sources of infection, e.g.,
husband-to-wife or boyfriend-girlfriend heterosexual transmission. Thus, the HIV
infections among ex-sex workers replace some of the detected prevalence in ANC
women. They do not increase the overall prevalence rate among ANC women, but
they do mean that less transmission occurred through the other routes of
transmission.

Adding prevalence: On the other hand, men who injected drugs while young and then
stopped are unlikely to be detected since we do not have routine surveillance in male
populations. We do not detect these infections in our surveillance, but the infections
are definitely still out there. We need to add these undetected infections into our
total prevalence picture. For former male clients or people who inject drugs then, we
would want to add these additional infections into the overall prevalence in the male
population.

Estimates of time in most at risk populations by region

Average duration of female sex work, by region

Region Duration of behaviour in years
Africa 5.5 (4 studies)

Asia/Oceania 2.9 (12 studies)

North America 10.2 to 11.0 (3 studies)
Europe 8.4 to 10.0 (10 studies)

Latin America 11.2 to 12.0 (6 studies)

Average duration of injecting drug use, by region

Region Duration of behaviour in years
Africa 5.6 (1 study)

Asia 8.7 (6 studies)

Oceania 17 (1 study)

Europe 13.9 (1 study)

North America 9.5 (1 study)
South America 21 or 19.6 (9 studies)

Source: Fazito E, Cuchi P, Mahy M, Brown T. Analysis of duration of risk behavior for
key populations: a literature review Sex Transm Infec 2012;88:i24-132.
doi:10.1136/sextrans-2012-050647.
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Once the epidemic structure and populations have been defined it is time to enter the
available HIV prevalence and incidence data. From the AIM menu choose: Incidence and
Surveillance Data (EPP). This will take you to the Surveillance Data page. There is a separate
data entry spreadsheet for each sub-population.

9.1 The first step on this page is to identify what sort of data are being entered.

— The “HIV Data Type” selection radio buttons on the lower left specify whether the
data presented on this page is for ANC based samples (“ANC”) or from HIV sentinel
surveillance (“HSS”), such as surveys among key populations. If “ANC” is selected, it
becomes possible to enter both ANC sentinel surveillance (ANC-SS) data and ANC
routine testing (ANC-RT) data for sites. The changes this makes to the interface are
described further below. If ONLY routine data for ANC are available (e.g.., the
summed value of all ANC routine testing in the country as in some Eastern European
countries) then the HSS setting MUST be used with the data entered as a single site,
otherwise EPP may not be able to fit the data.

— The “ANC-RT, ANC-SS, Both” selection radio buttons are on the right. If the “HIV Data
Type” button on the left is set to “ANC”, this controls whether ANC-RT data, ANC-SS
data or both types of data are displayed in the table (see below for an example). If
the “HIV Data Type” is “HSS”, then these are grayed out and there will only be one
type of HIV data displayed in the table.

Any previously generated Spectrum/EPP files will have the type set to “HSS” by
default upon loading. This is because those files contain no ANC-RT data, which could
not be entered in previous versions. If you have no ANC-RT data to enter or do not
wish to use it in the fitting, then do not change this and the data entry here will be
exactly as in previous versions of EPP, i.e., for each site enter a prevalence value (%)
and a sample size (N), creating as many sites as needed.

If there is ANC-RT data to be entered, then change the “HIV Data Type” to “ANC”. The table on
the page will now change to the following format:

|£| EPP2 2019_R2 - Uganda R2 - O x

HIVData | Surveys | External HIV

I3

— (mjog]
[RT%) | -

"Rubaga Hosp (%) (% %).80,

=]
[
©
5]
[
B
co
[=]
tn

"Mbale Hosp (%) (%

"Mbarara Hosp (%) (%)"

RT(%) - i - - - 510] 460 540
(N) - | - - - 6933 5140| 3181 9
"Lacor Hosp (%) (%)"] SS(%)/50] 11.00 9.00 11.00 - - - - -
(Ny 81 1190 6974 7107 - - - - =
RT(%) - - ] i i _ - 12.20] 7.70| |« |
[ | Il | [+
: : : : |
Add Add Multiple Delete Undelet Display () % HIV (' N ® Both
HIV Data Type: ) HSS @ ANC ) ANC-RT () ANC-SS ® Both

# active sites 14  #inactive sites 0
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If you select ANC data each site (green box in the figure) now has four lines (SS % and N, and
RT % and N), instead of two (% and N). The first two lines (label “SS”) are where you can enter
your ANC sentinel surveillance data (prevalence and samples size for that site). The next two
lines (label “RT”) are where you enter your ANC routine testing data (prevalence and sample
size) for that specific site.

The line at the top (“Census level”) is for entry of the entire routine testing sample prevalence
and total sample size for the region being modeled. This can be entered with or without site-
specific ANC routine testing data. If the box in the first column is checked, the census level
data will be used in the fitting. If the box is not ticked any data in the census-level row will be
ignored.

The figure above shows that the same site can have both ANC-SS and ANC-RT data. While this
example shows ANC-SS up to 2015 and ANC-RT after 2012, it is also possible for these to
overlap with some years having both types of data, e.g., 2012 and 2014.

To simplify data entry or to allow the user to focus on either the ANC-SS or ANC-RT data, it is
possible to change the radio buttons on the right hand side. Note that in the above figure,
“Both” is selected. If instead one changes it to “ANC-RT” on the right hand side, the display will
only show the ANC-RT data and hide the ANC-SS data. On the other hand, if one selects only
the ANC-RT data, the interface will show only the ANC-SS data.

As before, these values can be cut and paste into the revised HIV Data Page from Excel using
standard copy and paste procedures, e.g.., CTRL-C and CTRL-V.

The “Mean/Median” button at the bottom of the page controls the display of rows containing
the means and the medians. If clicked once, the screen will appear as below with the means
and medians (for active sites only) displayed at the top of the page. Click it again and those
rows are hidden again.

| £ EPP2 2019_R2 - Uganda R2 - O

ey

HIV Data Surveys | External HIV

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 201K ENNERNNIEEI,
ANC-SS - MEAN PREV 8.35 | 835 - o058 7.35 801 8.50 | 6.40 | [@ uganda R2 =
ANC-SS - MEDIAN PREV 7.60 | 900 - 11.00[ 740 820 680 | 630 L [ean —
ANC-RT - MEAN PREV - ] g - g - [ 13.05 023 1214 103 H 2ural
ANC-RT - MEDIAN PREV E ] E - E - 15000 s40[ 1270/ 112~

Urban

| 2006 | 2007 | 2008 | 2011 | 2012 | 2013

- - - 1028/ 960/ 1004 90~

Census-Level ANC-RT, (%) |

E - [4281._ 3816._ 1084 3864.
7.20] 830 690 480 1 400

"Nsambya Hospital (%) (.| SS(%)| 7.60 6.40

(N 813 - 1048 - o026 804 003 g83 1 774 L
RT(%) B B ] ] ] B B - 720 750 68
(N) - g 4 - 4 - g - 4791 3040] 655
"Rubaga Hosp (%) (%) S8(%)| 710 1780 7580 710/ 820 530 1 &30 L
(N)| 1080 - 1003 <991 940/ 991 88t 4977
RT(%) ] ] i § - - 7.70___7.00] 1000 6.0

- - - - | 0067 8002 3480 580
"Mbale Hosp (%) (%)"| SS(%)| 7.40 8.00 6.90| 3.00| 660/ 6.80 - 7.80

()| 839 | 653 597 394 684 541 | 383
RT(%) - ] B - - - | 580 710 830 7.0
(N) - ] E - E - -| 628 3018[ 1872 284
"Mbarara Hosp (%) (%) _58(%)| 11.10 1 1370 1 11.80[ 7.90 13.50| 13.50 1 870
My 513 1 es7 1 es4 531 789 719 1 543
RT(%) - ] - ] - ] | 23560 1870 11.70] 102
() - ] - - - - 15004 4832 1979 321
"Arua Hosp (%) (%)" SS(%)| 9.00 | 380 440 200 150 240 1 270 - -
4] I ] [ ]
| add || Addmuttipe || Delete || undelete || MeanMedian | Display C % HIV O N @ Bath
HIV Data Type: I HSS ® ANC () ANC-RT () ANC-SS ® Both
# active sites 14  #inactive sites 0
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NOTE: if you are using ANC routine testing (ANC-RT) data for the first time, there are many
considerations to keep in mind when entering this data:

For both ANC-RT site data and ANC census data, the denominators (N) entered should be
based on the number of women attending the clinics for antenatal care. Should all women
not be tested (e.g., if some women are known to be positive already and therefore are not
retested), the prevalence entered should be based on the sum of women newly diagnosed
and those known to be positive divided by the number of women attending for antenatal
care.

It is possible to enter ANC-SS, ANC-RT or both ANC-SS and ANC-RT for any given site in any
year. If there is overlap, it will be useful for establishing the relationship between ANC-RT
and ANC-SS in the fitting.

It is important to remember that in the first few years, the number of routine testing
samples may be expanding quickly as testing is scaled up and the system expands to reach
women in areas not previously covered by testing. The quality of the data may also be
improving as the reporting system is strengthening. These factors may influence the
prevalence measured, e.g., as the system expands into lower prevalence areas or the
testing algorithms improve to better exclude false positives. To best inform the fit, it is
important not to enter trends for this data into EPP until the routine testing system has
stabilized and sample sizes are fairly consistent from year to year. Using data during the
rapid scale-up period may produce spurious trends in the prevalence data. See the ANC
testing review page under Program data to check this.

In assessing the quality of data and whether or not to use it in fitting, it is also important to
review: any data quality assessments of the ANC-RT in the last few years, weaknesses in
test results (e.g., false positives), the testing algorithm and how it may have changed in
recent years, whether the reporting is timely and complete, whether there have been
testing stock-outs that may have led to incomplete testing or preferential testing of higher
risk women, refusal rates and proportions of attendees not tested for any reason, and the
timing of testing (ideally results used in this analysis should be from the first ANC visit
only).

The specific steps for entering surveillance and survey data are:

9.1

9.2

9.3

Tip:

Count the number of sites with data for the sub-population. Add rows on the data entry
page by clicking on “Add sites” so that there is one set of rows per site. (For each site
there is a row for the prevalence and a row for the sample size.) You can also add many
sites at a time using “Add Multiple” and entering the number of sites to be added.

Enter the surveillance data: If the data are already available in a spreadsheet format it is
easy to copy and paste the data into the worksheet. Copy and paste the site names into
the far-left column. Copy and paste the data into the page for that sub-population (e.g.
for urban sites or for sex workers). When pasting the data, be sure that the years align
correctly.

Press “Save and continue”. If you forget this step you will lose the data that you have
pasted into the page! Enter the data for all of the remaining sub-populations using the
same steps as above. After you have saved the data for the last sub-population, you will
be automatically taken to the Surveys tab.

If the sample sizes for each site are not available change the “Display” variable to be “%

HIV”. This will allow you to copy and paste just the prevalence information by site into the
worksheet. A default size of 300 will be assigned to each site in this case.
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Tip: Prevalence estimates should be entered as whole numbers not as percentages (e.g., a
prevalence of 12% should be entered as 12, not as 0.12).

Tip: Be sure the boxes on the left corner are ticked. If they are not ticked the site will not be
included in the fitting of the model.

Tip: if you do not enter sample sizes, you will receive a message when you click “Save and
continue” that will inform you that all samples sizes are being set to a default of 300.

Tip: If the prevalence for a site is 0% and this is an actual measured value (not one created to
anchor the early prevalence), then leave it in the data set along with its sample size.

Tip: if you get a warning that the prevalence is too low for the sample size, you have entered a
prevalence value that could not be determined from a set of measurements with the sample
size you provided. Please use a larger sample size that reflects the actual origin of the
prevalence value. For example, one could not determine a prevalence of 0.5% with a sample of
100 as this would imply that only one-half a person was living with HIV.

9.4 Enter survey data for prevalence and incidence. If your country has collected HIV
prevalence and/or incidence in a national population-based survey or incidence through
incidence assays or cohort studies, you can add those data on the Surveys page to inform
your curve. In the current version of EPP prevalence and incidence data, if available, are
entered on separate tabs. Most surveys will be automatically filled in by selecting the
“Import surveys” button. If you do not have a standardized survey, or if the survey is not
available to the general public you might need to enter these data by clicking on “Add
another survey”.

If the same survey measures both prevalence and incidence, enter the values on the
same line and provide the correlation between the prevalence and incidence estimates.

Prevalence and incidence estimates collected from the same survey are correlated
because (1) the formula for estimating incidence from recent infection relies on
prevalence as one of the inputs, and (2) correlation may arise from the clustered
sampling structure of the household survey. The incidence calculator available at
https://incidence.shinyapps.io/incidence calculator/ provides a tool to input summary
data from household surveys and generate estimates of prevalence, incidence and the
correlation. If it is not possible to generate an estimate of the correlation to input to EPP,
leave the Corr field empty, and EPP will supply an estimate for the correlation under the
assumption that the prevalence and proportion recent are uncorrelated, as would be the
case for data generated from simple random sampling. If the incidence estimate arises
from a prospective cohort and the Corr field is blank, the assumed correlation is 0.

If the survey collects only incidence or prevalence, enter the measured value and the
standard error. If the incidence comes from a prospective cohort instead of a recent
infection testing algorithm ("incidence assay") in a cross-sectional survey, check the box
in the final column. In this case the input year should correspond to the year of the
baseline survey for the cohort measure.
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If you do not wish to use the incidence or prevalence from any particular survey, uncheck the
boxes labeled “Use this survey’s prevalence in fitting” and “Use incidence in fitting”.

If your country does not have HIV prevalence or incidence data that is representative of the
population being modeled, just do not add any surveys for that population.

External HIV

HIV infections among people who migrate into a population are common in some settings. For
example, in some regions it is common for women and men to travel to neighboring countries
to participate in sex work. Some will return home having contracted HIV while abroad. If such
data are available, by subpopulation, this window provides a way in which to account for these
infections contracted abroad. See text in the window for more information.
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Nosocomial paediatric infections

In countries where nosocomial or iatrogenic outbreak transmission of HIV to children has
occurred, this window allows for paediatric infections to be added to the paediatric HIV
burden, which are added to those estimated via mother to child transmission. Example: there
are reports of “shot doctors” giving injections with contaminated syringes to entire villages,
transmitting HIV and other bloodborne pathogens to a large number of people.

Ukraine 2019.v5_75_kens draft KP migration test - Spectrum
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On this page the data entered in the previous pages are used to create an HIV epidemic curve
and to analyze the uncertainty around that curve. There are four models that can be used for
the curve fitting:

= R-Hybrid: This will be the best model for most geographic areas and includes a more
structured model from the start of the epidemic until the early 2000s when data are
sparse, and then allows the rate of infection to fluctuate as increasing data are available
from 2005 or so until recent years.

= R-Spline: This model allows considerable fluctuation but forces the recent prevalence to be
flat.

= R-Trend: This model is useful for geographic areas with many years (8+) of surveillance
data and many (7+) surveillance sites.

= EPP Classic. This model should be used for geographic areas with few data points.

Within a country, if there are areas with five or more years of surveillance data (high-data-
quality), and other areas with less than five years of surveillance data (low-data-quality), then
we recommend running a hierarchical model to help inform the low data quality area to
improve the accuracy. See Annex 3.

10.1 Select the model you wish to use in the upper left portion of the screen, using the
decision tree in Figure 1 to help you select the correct model.
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10.2 If you are running the model as an exercise, click the “Training” button under “Purpose
of run” a smaller number of curves will be calculated (400). If you are running the model
as your final country estimation, click “For national projection” under “Purpose of run”
which will increase the number of curves to 1,900 for R-Trend and R-Spline and 1000 for
R-Hybrid. This number of curves will take much longer to run. To interpret any results
this should be run as a “National projection”; training fits may fluctuate greatly and may
not yet have settled into the best fit to available data.

10.3 To produce the HIV incidence curve, click the green ‘Fit” button. This will fit a curve for
the sub-population selected. To run the curves for all sub-populations together, click ‘Fit
all’ after selecting each sub-population in the list of sub-populations on the right and
choosing the model to be used for each one.

10.4 Review the curve. The median curve will be shown as a red line and the 95% confidence
intervals will be shown as blue dashed lines. Make sure the start year of the epidemic
reflects the best understanding of the HIV epidemic in your country. This is especially
important if you are using EPP classic or R-Trend.

Note: If ANC-routine testing data are entered, it will appear on the Project Page as purple
sites, while the ANC-SS data will appear in green. The ANC census data will show up as a dark
purple series. After selecting the “Fit” or “Fit All” buttons, the ANC-RT data will be used in the
fitting. The ANC-RT data will also appear on the Fitting Results page, as a series of connected
data points, if you have chosen to display “Surveillance data”:

10.5 If you are satisfied with the fit choose “Save and continue” and move on to fitting a curve
for the next sub-population. If you used ‘Fit all’, you may wish to click ‘Save all’ once all
the fits are complete and EPP will step through the fitted projections, saving each one as
it goes. Alternatively, you can click ‘Save and continue’ for each one, but be sure to do so
for all fitted projections or you may lose some of your fits.

10.6 If you are not satisfied with the curve you can use the model parameters tab in the lower
left of the interface to constrain the curves (see the box titled “Setting restrictions on
prevalence curves”). For example, if there is little data for early in the epidemic, the
model will often allow the curves to grow very quickly at the start of the epidemic. This
can be constrained by limiting the prevalence in 1980 to <1% (or some appropriate
value).
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Setting restrictions on prevalence curves

In some instances, where there is limited data, the models will find curves that are

not realistic given what is known about the epidemic in your country. If the model
produces curves that are not realistic, constraints should be placed on the curves
using the tab. Under this tab, you can: a) alter the range of

possible start years to be more realistic for your country; and 2) apply conditions on

prevalence that allow you to eliminate epidemiologically unrealistic sets of curves.
These constraints on start years and prevalence should be used sparingly and with

careful consideration of the following guidance:

1.

Before making prevalence conditions make sure the start year covers the full
range of possible start years (a range of about 15-20 years). Normally, they
should start up to 5 years before the first detection of local transmission of HIV or
AIDS in your country and run until about 5 years after the first non-zero data
point. This will give the models the flexibility they need to consider all
possibilities. NOTE: this applies to R-Trend and EPP Classic, but does not apply to
R-Hybrid and R-Spline where the start year is already set in a country-specific
way.

Also before applying any prevalence conditions run the model without any
constraints. Then carefully examine the results to determine if there are curves
which are absolutely outside the realm of possibilities given your data.

Limit the number of prevalence conditions to the minimum number needed to
eliminate unrealistic curves. If you apply too many constraints you may eliminate
curves that are legitimate fits to the data given its statistical uncertainties.

Do not set lower constraints and higher constraints in the same year. This will
artificially restrict the uncertainty in your curves and they will not reflect the true
uncertainty in your data.

Avoid setting restraints close to years in which data are available (within 3-5
years) if possible. If you must apply them in the available data range use them to
reflect knowledge of allowable prevalence in the early stages of the epidemic
when data was less available or to eliminate unrealistically high curves, e.g., 80-
90% prevalence or 5 to 10 times the peak prevalence in the EPP fit during the
data years.

Look at the resulting fit (red line with crosses) relative to the data in terms of
deciding if the fit is reasonable and not necessarily the full range of possible
curves (gray) some of which may be very high or low in future years. These high
or low future values may reflect the true uncertainty in your epidemic’s future
when data is sparse.
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For generalized epidemic countries which have used the Urban/Rural template or are using the
same sub-national structure as in the previous round of projections, an age-structured version
of EPP is now available. This takes the age-sex structure from Spectrum and applies it in the
EPP calculations to produce calculations aligned with the age-sex structure of the country.
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The user controls the use of the age-structured model by clicking on the “Model Parameters”
button on the Project Page, and then checking the box near the bottom of the panel labeled
“Use age-sex model”. If the current EPP workset is not a generalized epidemic or not based on
the Urban/Rural template or an existing sub-national region, this button will be grayed out and
the age-sex structured model will not be available. If this checkbox is selected, then an age-
sex-structured version of the R-Hybrid, R-Spline or R-Trend models is fit. By default, if R-Hybrid
is selected the age-sex structured model will be used, but it must be explicitly selected for the
other two models.
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In reviewing ANC data for many countries with generalized epidemics, the UNAIDS Reference
Group identified a number of issues, including changing age structures, sub-fertility in HIV-
positive women, and varying ART levels, that changed the biases in using ANC women as a
proxy for the population as a whole over time. If not using the age-sex structured model,
which adjusts for these factors automatically, EPP has an adjustment for these changes in
countries with generalized epidemics. This will result in some small changes in the fitted curve,
generally making them flatter and with somewhat slower incidence declines. If the impact of
these adjustments is not acceptable, they can be turned off by unchecking the box at the
bottom of the ‘Model Parameters’ page labeled “Use ANC adjustment” (see figure below) and
refitting. If this entry is greyed out, then the country was not eligible for this adjustment and
its fits are not affected by it.

If using the age-sex model, then the “Use ANC adjustment” checkbox on the Model
Parameters panel determines if prevalence among pregnant women from the model is used in
fitting against ANC sources of data, while national adult prevalence from the model is fit
against national survey results. If you turn it off, then all sources of data will be fit against
national HIV prevalence.

R-Spline
Limits on curve generation
Limits: 1.0000E-13)| <yD< 0.0025|
Epidemic start year (t0) 1975
Random walk variance (lambda) 0.0100

Conditions on prevalence

<=[100.00] inyear | 1930| >=| 0.00] inyear | 2010
<=[100.00] inyear | 1930| >=| 0.00] inyear | 2010
<=[100.00] inyear | 20085| >=| 0.00] inyear | 20085
>=|
>=|

<=[100.00] inyear | 20085| 0.00] inyear | 2005
<=[100.00] inyear | 20085| 0.00] inyear | 2005

Current seed: | 1|
| R-Spline i
Number of splines 7
Difference Penaity 20
| |
Workset |
I Use ANC adjustment
= 1
Use variance inflation
Lambda VI | 56.6667|

It is important to know that some calibration is normally done during the fitting procedure. If
you have entered surveys in either a generalized or concentrated epidemic, they are used in
the fitting calculation and the result will normally be a fit which is a good balance between the
various surveys entered and the observed surveillance data. It should be noted that this curve
will not always pass exactly through the survey point(s) itself — this is normal, do not be
concerned by it. You can change it on the next page, the Calibration Page.

On the Calibration tab you can calibrate to the survey specifically or for concentrated epidemic
countries you can calibrate to other data sources.
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10.8

Generalized epidemics:

On this page you can adjust the curves based on the most recent national population based
survey data that you have entered.

If you have not had a national population based survey, then leave the default setting on “Use
the modeling results as they are”. This has already shifted urban and rural prevalence based on
regional averages from numerous countries with surveys.

|£:| EPP3 2020_Betal - 2020_Malawi_2019_v22_MM_BF (1)

Project | Calibration Fitting Results
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Concentrated epidemics:

The calibration page gives you the option of specifying either an expected prevalence in each
year or a scale factor for each individual sub-population.

To use the calibration section:
10.7 Select the sub-population you wish to scale in the list of sub-populations shown
10.8 Select one of the options

— Use the modeling results are they are. This option keeps the calibration that was
established during the fitting.

— Adjust HIV prevalence to a user specified value. This calibrates the best fit curve by
multiplying all prevalence values by a constant number which ensures that the
adjusted best fit curve goes through a user-specified prevalence value in a user-
specified year. This might be the value from a more representative sample of the
specific surveillance population, e.g., an IBBS study of female sex workers.

— Scale the results up and down by a factor. Choosing this option scales all prevalence
by the user-provided provided number. For example, if you enter 0.5, it gives a
prevalence curve with each value cut in half.
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For concentrated epidemics, a Calibration Table is available by clicking the ‘Calibration Table’
button in the lower right-hand side of the Calibration page. This will bring up a table, which
shows the number of people living with HIV in each of the sub-populations with the
calibrations applied. You can also enter national estimates of prevalence among those 15 to 49
years old on the right-hand side of the page for different years and the corresponding number
of people living with HIV in that year will be shown in the 3" line from the bottom labeled
‘Survey-based HIV+ (#)'. You can compare this against the numbers of people living with HIV
after your calibrations are applied. The final row of the table also shows the female-to-male
prevalence ratio, so you can ensure that your calibrations are producing an appropriate
proportion of female and male infections that matches data on this ratio from your country.
This table is dynamic, so as you change the calibrations on the Calibration page, the table will
adjust.
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Adjusting prevalence for the “remaining male or female populations” (low
risk populations)

ANC prevalence can represent the remaining female population. However, when
using surveillance data from ANC to describe the remaining female population the
ANC estimate needs to be adjusted because women attending ANC are likely to have
higher HIV prevalence because of biases in the geographic selection of antenatal
clinics in the sentinel surveillance as well as a bias in the age of women attending ANC
versus women in the general population. Comparing data available from ANC against
HIV prevalence coming from population based surveys in a number of low-level
epidemic countries (or states), show that on average, HIV prevalence among all
women was 47 percent of that measured in ANC prevalence. Thus, a proposed
adjustment value for women in the remaining population of 0.47 is required when
assigning the ANC data to the remaining female population. The option “Scale HIV by
factor of” should be chosen and 0.47should be entered into the cell.

For men a similar analysis showed that the scale of HIV prevalence in the remaining
male population is approximately 56 percent of ANC prevalence. As a result, the
adjustment from ANC data to men in the general population should be 0.56. (Note
that these adjustments are based on a small number of countries.) If countries have
data on sex ratios of HIV prevalence among the general population over time, these
ratios rather than the proposed 0.56 scaling factor should be used to adjust the
estimates from the remaining male population. To do this, the ANC surveillance data
for the remaining male population first should be adjusted using the sex ratio data
prior to fitting the incidence and prevalence curves. Then, the post-hoc calibration
adjustment for females should be applied using the “Scale HIV by factor of” with 0.47.

If prevalence is available from a population-based survey (e.g. India, Cambodia,
Dominican Republic, Senegal, or Mali) use the survey results to calibrate the general
population prevalence.

Where universal PMTCT is standard practice (as in Russian Federation, Thailand,
among others) it is possible to use these data to also inform the prevalence among
the female remaining population. However, it is important to standardize the data
coming from the PMTCT system to the age structure of the general female
population. Similarly, if there are data on men from a universal service, such as
mandatory military service, (which is not restricted to a specific age group and does
not increase their risk to HIV) these data can also be used to inform prevalence
among the male remaining population.

Once completed you should click on ‘Save and continue’ to move to the Fitting Results page.
Here you can review the resulting prevalence trends by population type and see the national
trend that is produced by combining the trends for all the sub-populations. Just select the
population you want to examine from the list at the top right of the page [A].
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You may also compare your new results with the prevalence trends from a previous projection
by clicking the ‘Compare’ button [B]. That will display a screen like the one shown below. You
need to click the ‘Load’ button [A, figure on next page] and select the comparison projection’s
Spectrum (*.SPT) file or the previous projection file (*.PJNZ) which contains the previous
projection. Then the charts will compare your new projection (red) with the previous
projection (blue) for prevalence, incidence, population size and female to male ratio (for
concentrated epidemics only, this will remain blank for generalized epidemics where female to
male ratio is calculated within Spectrum). When you have finished viewing this page, close it
by clicking the ‘X’ in the top right of the window.
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For some countries you will also be able to check the estimated number of AIDS cases or HIV

infections (prevalent or incident) from the new trend with program data on the reported

number of AIDS and HIV cases. Select this option by clicking the ‘Data Check’ button. This will

bring up the display shown.

Reported AIDS vs next year AIDS deaths (model) HIV by group (EPP)
200 100%
175 90%
150 B0%
70%
125 50%
100 50%
78 40%
50 30%
20%
28 10%
— 0%
1986 1988 19490 19492 1994 1996 1998 2000 1989 1994 19499 2004 2009
— Reported — Moadel W Urban B Rural
D;yg_l:r_ng!i_z_ei 1985 | to {1992 HIV to Display () Incident @ Prevalent
Reported HIV vs HIV infections (EPP) HIV by group (reported)
100%
5,000 90%
5,000 80%
T0%
4,000
60%
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i / 30%
10004 b g -
: i
0 = 10%
1970 1975 1980 1985 1890 1895 2000 2005 2010 2015 2020 0%
[ Reparted — model pravalence| 1989 1994 1999 2004 2009
[_] Normalize 1970 |to[1996 | HIV to Display ‘' Incident ® Prevalent § Urban @ Rural
Edit HIV & AIDS Data Edit HIV by Group Data

If you enter start and end years below the graph and check the box marked “Normalize”, the
reported and model data for those years will be adjusted to the same scale as can be seen by

comparing the graphs below.

Reported AIDS vs. model estimate

Reported AIDS vs. model estimate
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Once you have finished viewing the results click ‘Save and continue’ to move to the next step.
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Additional fitting tool for countries with strong vital registration systems: Fit
to mortality data

For countries with strong vital registration systems, typically in low-level epidemic,
and good surveillance data, it may be useful to compare, and if necessary, adjust the
HIV mortality curve from AIM based on incidence derived in EPP to more closely
match mortality data in the country. The Fit Mortality option at the bottom of the
Incidence menu can help countries make this adjustment once the EPP curve fitting
procedure is complete.

To do this fitting, you need to enter annual estimates of mortality, bounds if available,
as well the percent estimate of under-reporting or misclassification by year. If
estimates of under-reporting are available for only selected years, you should enter
an estimate for all years where AIDS-related mortality data are available.

Once completed, click OK and then return to the Fit Mortality menu and select Fit
Incidence. You can then adjust the mortality curve (and related outputs) to match
country vital registration data using the Annual adjustment or Trend adjustment
buttons. You may need to click these buttons several times to find a curve that
provides the best fit to your data.

When you are done, click on the Close button to save and exit the tool.

Reassigns

The Reassigns window was added in 2018. It provides a means to examine the effect of
Turnover (from the Configuration window) on the distribution of PLHIV to subpopulations. This
is an important tool for analysing the true estimated source of HIV infections. That is, all
“Remaining males” and “Remaining females” should not be assumed to have contracted HIV
through ostensibly low risk heterosexual intercourse.

In the figure below, in 2013, there are 3780 PLHIV among the “Remaining male” population. In
that year, 2542 former PWID living with HIV were reassigned, added, to “Remaining males”
because they had spent the full time allotted, for example, 10 years, in the PWID population. It
is assumed that those people who injected drugs who are still alive after 10 years will cease
injecting drugs and become part of the “Remaining male” population within Spectrum.
Another 1239 men in the “Remaining male” population became infected via another route,
presumably heterosexually.

Similarly, female sex workers who retire from sex work after their “turnover time” are
reassigned to the “Remaining female” population (502 women in 2013.) These women
effectively replace women living with HIV in the “Remaining female” population who may have
been identified through antenatal clinic surveys, to assure that double counting is minimized.
Women infected with HIV via other routes, estimated from antenatal clinic surveys, number
1271 in the example below.
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1=

00a 2009 2010 2011 2012 2013
Remaining male
HW+ after reassignment 3767 3868 3906 3894 3840 3780
IDUs {Add HWV+) 2632 2699 2710 2675 2609 2542
HIV+ from within group 1135 1169 1197 1218 1231 1239
Original HIV+ in group 1135 1169 1197 1218 1231 1239
Remaining female
HIV+ afier reassignment 1632 1678 1717 1746 1765 1773
FSW (Replace HIV+) 474 505 520 522 514 502
HIWV+ from within group 1169 1173 1197 1224 1250 1271
Original HIV+ in group 1632 1678 1717 1746 1765 1773

Note: Prior to fitting incidence in CSAVR for the first time, open the Sex/Age pattern menu
item and click the Restore default value buttons for both the Sex and Agee patterns. See Step
12 for more detailed instructions. The Sex/Age incidence pattern tab does not need to be
reviewed again, unless further changes to these distributions are required. If changes are
made to the Sex/Age pattern tabs and the option to include IRRs in the fitting is selected,
incidence should be fit again in CSAVR.

For countries with strong vital registration and HIV case reporting systems and sparse or
inconsistent surveillance data, fitting incidence curves to a combination of HIV case
surveillance and vital registration data may produce more accurate outputs for monitoring the
epidemic.

Possible CSAVR inputs are:

= The number of new HIV diagnoses (i.e., the first report of infection to the surveillance
system, whether HIV or AIDS) among adults ages 15 years and older (disaggregated by
age and sex where available);

= The number of estimated AlIDS-related deaths disaggregated by age and sex based on
data from vital registration systems for adults ages 15 years and older. AIDS-related
deaths should be adjusted for incomplete reporting and misclassification in cause of death
(e.g., garbage codes). Country specific estimates of AIDS-related deaths disaggregated by
age and sex and based on raw vital registration data since 1990 are available in a
standard .csv Excel file from UNAIDS or from IHME (http://ghdx.healthdata.org/ghd-
results-tool)

To access the CSAVR fitting tool, you first select Incidence options from the Incidence menu.
Next, select CSAVR from the drop-down incidence fitting methodology menu and then the Fit
Incidence to CSAVR data option.

The first step in fitting incidence within the CSAVR tool is to select the enter/edit data menu
item.

Next, import the new diagnoses data and age and sex specific mortality data using the button
Read data from CSV file. Imported case surveillance data come either from the previous year’s
Spectrum CSAVR file or the TESSy data if countries (primarily in Europe) report to this system.
Estimates of AIDS-related mortality by age and sex are abstracted and imported from IHME
2019 Global Burden of Disease. Caution: Reading data from the CSV file will overwrite the new
diagnosis data and estimates of AIDS-related mortality data from the previous year’s CSAVR
data input screen. Starting in 2021, you can select if you want to import only case diagnoses
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data, AIDS-related mortality estimates from the latest round of IHME, or all data. Note that
when you import IHME estimates, these will be for the latest as well as the historical period.

After reading in the data, enter in new diagnoses data for 2020 where available. Next, click on
the Data by sex and Data by sex and age tabs to review and/or enter any further
disaggregation of the new diagnoses data on the Data, Both sexes tab. Sex and/or age specific
data can be entered for the years in which they are reasonably complete, even if they are not
available for every year or for all diagnoses. If data are not reasonably complete or known to
be biased (e.g, age data only available for women), do not enter the data.

In 2021, UNAIDS recommends that infections that are known to have occurred outside of the
country but reported upon a person’s arrival into the country be excluded from the reported
counts. For countries using case notification data from TESSy, cases with an HIV status of
“previous positive” have been removed from the new diagnoses in the .csv files.

When entering or revising new diagnoses, please include as needed any additional diagnoses
as a result of delays in notifications or missing reports from a specific region or facility. If
complete diagnosis data are not available or cannot be estimated for a year, the data for that
year should be left blank rather than 0. The 2021 model will assume that cells with Os have no
diagnoses or deaths.

After entering, updating and reviewing the CSAVR inputs, click Ok.

The second step in fitting incidence within the CSAVR tool is to select the Fit Incidence menu
item within the Fit Incidence to CSAVR menu.

Include in fit On this panel, first review the new HIV diagnoses and
[4] New HIV Diagnoses AlDS-related death data you have entered in the panel
[Z1AIDS deaths graphs. These data will be visible as red diamonds. Any
outliers should be examined carefully to understand
Incidence model whether these reflect true changes in the data or are

(O Double logistic curve . . . . .
9 anomalies of the reporting or vital registration system for

@ single logisti
e those years. You can click on the Model validation tab to

(O Splines .
O riogistic see the HIV diagnoses and AIDS-related death data by sex.
It is not possible to see these data by age group
[ Adjust IRRs during fitting unfortunately.
Purpose of fit Next, select the data (new HIV diagnoses and AIDS deaths)
;\]:;::2:3 :J‘: that will be included in the fitting process in the left-hand
panel.

Model parameters . . .
It is recommended that the model first be run using all

Fit model Cancel fit available data that are of high quality. Other fits using all
Eval # -LogLik data could be done if the initial fit is not satisfactory.

Next, select the type of fit to be used:

= Double logistic curve

Single logistic curve
Akaike information criterion:

Double logistic curve 440.5 " Splines
Single logistic curve 1008.0 - rLogistic
Splines 451.7

rLogistic 437.2
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The type of curve fitting approach used will depend on the shape of expected incidence trend.
For countries where there is evidence that incidence has already peaked and is now declining,
the Double Logistic fit option should be selected. For countries where there is evidence for
ongoing increases in incidence, the Simple Logistic fit option is more appropriate. The Spline
and the rLogistic options are for epidemic patterns that are too complex to describe incidence
with either the simple or double logistics curves. The most appropriate approach to fitting the
epidemic in your country is selected as the default, although you may wish to explore other
approaches. If you do not have accurate data on the number of people on treatment over
time, UNAIDS does not recommend the use of rLogistic.

Once the type of fit has been selected, next choose the fitting method — training run or
national run. The Training run option will give you a similar result to the national run option
but the time for the model to converge will be shorter in the training run because uncertainty
around incidence estimates are only generated in the national run. Training runs can be done
to explore initial fits to different data sources included in the fit or the type of fitting method.
However, your file will not be final until you fit incidence using the National Run to generate
uncertainty around the fits (the dashed blue lines).

= AIM - Fit incidence to CSAVR - ExampleFit m} x
Include in fit Modelfitting | Model comparson  validation
BANew HIV Diagnoses New HIV Diagnoses (15+ years)

[ AIDS deaths

Program data Optimizer New HIV infections

Incidence model

(®) Double logistic curve
(O Single logistic curve
() Splines

(O rLogistic

[JAdjust IRRs during fitting

Purpose of fit
() Training run
(® National run

Model parameters

Fit model Cancel fit

Model fitting progress:
0%

Akaike information criterion:
Double logistic curve  1327.8

Single logistic curve 1545.3
Splines 1429.5

1974 1979 1934 1989 1934 1399 2004 2009 2014 2019 2024
rLogistic 1331.2
Cancel Restore Spectrum defaults Source & Help

In general, clicking on the model parameters button and changing the incidence parameters
should not be required. However, if CSAVR results of the proportion who know their HIV status
are being used from the model, the correct year of the first HIV diagnoses should be specified
in this box. The year of first HIV diagnoses is defined as the period when diagnostic testing
was first made available to the public on a routine basis. Once this screen has been reviewed,
click “Ok” to exit.
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Incidence parameters Value Value in the incidence scale Description

Alpha 0944

Beta -7.042 Rate

do -0.427

d1 -0.619 2./40 Initial magnitude
dz2 -0.610

d3 -1.129

d4 0.809

ds -1.179

dé -0.765

Year of first HIV diagnosis 1,980.000 <

Incidence parameters

Burn-in 10190{4
Number of samples 1,000
Cancel Source & Help

Finally, the Fit incidence button can be clicked. The blue lines will show the model’s best fit to
the CSAVR programme data.

The model fitting progress bar will show 100% when the model fitting is complete. Below that,
the Akaike information criterion (AIC) value will be provided. This value can be used to
compare and select the best model. Typically, the best model will have the lowest value. AIC
values from different types of fit (e.g., single and double logistic) can only be compared when
fitting to the same data (e.g, new HIV diagnoses and AIDS deaths). Also, Model AIC values that
are within 10 points of each other suggest equally plausible fits. If the AIC values are similar,
countries should select the model that best appears to represent their understanding of the
epidemic in their setting.

Starting in 2021, results from different incidence models are available for comparison on the
Model Comparison tab. Indicators that can be displayed include new HIV diagnoses, HIV
related deaths, Knowledge of Status, Mean CD4 count at diagnosis, estimates of the number of
adults living with HIV and the number of new HIV infections among adults.
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Incidence model Madel fitting Model compasson Validaton

O Double logisic curve New HIV Diagnoses (15+ years)

® Single logistic curve * — — —
) Splines Program data Double logistic curve Single logistic curve Splines rlogestic
O riogistic k

Choose indicator to display:

|HIV-related deaths
|Propartion of PLHIV who know
|Mean CD4 at diagnosis

|HIV population
|New HIV infections

Alkaike information criterion:
Double logistic curve 440.5

Single logistic curve 1008.0

Splines 4517
rLogistic 437.2

ol . . . . I | | . I . |

Ok Cancel Restore Spectrum defaults Source & Help

On the Validation tab, results are available by sex for selected key indicators.

Incidence model Model fitting Mo del companson Walidaton
(O Double logistic curve N . :
ew HIV Diagnoses (15+ years) HIV population (15+ years)

(®) Single logistic curve % 9 — ¥ . _ pop ye,
() Splines Frogram data Optimizer New HIV infections . Optimizer
O rLogistic L R -

7
Sex 1200 === mmmmmmmmmmemmmmm e ee—eeeem e ——————— - A9 cccccnccssccccncncsnnccsnsnscnnncnsncnaann
@) Male+Female T

R e e e e
Cimales
O Females B
Chart type 3 I e
®une2d 0000 200{-e-em--e--ae
OTable [ e 9999, - . . . . L L | 5 L .
1974 1979 1984 15B3 1994 1999 2004 2009 2014 2019 224 1574 1979 1534 1585 1554 1599 2004 2009 20M4 2019 200
T
HiV-related deaths (15+ years) Proportion of PLHIV who know their status (15+ years)

Alaike information criterion:
Double logistic curve 440.5

Single logistic curve  1008.0
Splines 4517
riogistic 437.2

Cancel Restore Spectrum defaults Source

If the results do not fit well to the case diagnoses and death data, you may want to Adjust IRRs during
the fit.
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The sex/age pattern tab provides information on the assumed sex and age distribution of
incidence. For generalized epidemics a default pattern will be automatically used that
describes the general pattern of an increasing proportion of female infections reaching a ratio
of 1.38 ten years after the start of the epidemic. If a country has a national household survey
the user can improve the age and sex distribution based on available household survey results.
To apply this option, the user needs to first reset to default values. Then select ‘Fixed incidence
ratios over time’ and then select Fit Incidence Ratios. The model requires a few minutes to run
and will produce a set of incidence rate ratios based on the prevalence in household surveys.
The user can also choose Time dependent incidence ratios and determine which option has
the better fit depending on which has the lower Akaike information criteria score.

Epidemic pattern
© apply generalized epidemic pattern

© Apply concentrated Non-IDU epidemic

© custom Akaike information criterion (Lower is better)

~ Fixed incidence ratios over time: 561.6
B Erend i ’
® Fixed incidence ratios over time Time dependent incidence ratios: 612.7

@ Apply concentrated IDU epidemic pattern ' Time dependent incidence ratios Fit incidence ratios

The user should then select “validate prevalence” button at the bottom of the screen to
ensure the resulting prevalence is reasonably close to the survey results.

3. AIM - Prevalence Validation comparison

Select survey to display
ZW2015DHS

Male Spectrum output

Sex
- @ Both Male () Female

Prevalence Comparison

c

Survey year: 2015

+

Mals Survey data

You can review the sex ratio trend by select the Sex/age pattern menu item. It will show a

screen like this:
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M AIM - Sex/Age incidence pattern - Jamaica_2019_final O X

Epidemic pattern

) Generalized epidemic pattern © Concentrated DU epidemic pattern

@ Concentrated Non-IDU epidemic pattern  ©) Custom

Sex ratio Incidence by age k=
Ratio of female to male incidence for 15-49 (Concentrated Non-1DU epidemic pattern) Read sex ratio from EPP

< >

Ratic of female to male incidence for 13-49

1974 1979 1984 1989 1994 1999 2004 2009 2014 2019 2024

Ok Cancel Duplicate Interpolate Source Restore default values Validate prevalence a Help

You should examine the chart and determine if this trend is appropriate for your country. If it
is not, you can enter a new pattern.

Note: For countries with concentrated epidemics the curve fitting process will produce an
estimate of the sex ratio (the ratio of female prevalence to male prevalence), which is selected
if the “Read sex ratio from EPP” box is ticked. If you invalidate the sex ratio from EPP by
unchecking the box and selecting a different pattern, estimates of incidence and prevalence by
sub-population in the Results menu should not be used.

The second tab in this editor (HIV age distribution) allows you to examine and change the
ratios of incidence by age to the reference age group (25-29). In most cases you should accept
the default pattern.

This tab allows you to compare the results to other information as a validation step. For
example you can compare HIV prevalence against survey results by age group, or the number
of people receiving ART as estimated by Spectrum by age group. In addition the overall
mortality (under five, 15+ or other standard mortality indicators) and AIDS-related mortality
can be compared to what Spectrum estimates. This review of the data against alternative
sources should be done before finalizing the file.
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Select the Results menu item to see a drop-down menu with the categories of HIV/AIDS

indicators. They are:

= Dashboard

= Total population

= Adults (15-49)

= Adult 15+

= Adults 50+

=  Young adults (15-24)
= Adolescents (10-19)
=  Children (0-14)

= Children under 1

=  Children 1-4
=  Children under 2
=  PMTCT

= ART-Dec31

=  Sub-populations
= AIDS impacts

= Orphans

Each category contains indicators that Spectrum can display. Choose one of these indicators,

for example, HIV population. The following screen will appear:

Reqgion

@ Total
@ Urban
@ Rural
Chart type
© Line 2d
© Bar 2d

/ © par 3d

' Horizontal bar 2d
l ) Horizontal bar 3d
) Table

| Scale table values

[]Table plus chart

Configure - HIV population

Sex

/':' Male
) Female

First year
1970

/'

Display Interval
® single year

/':' Five year

! Ten year

v

Final year

2020
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On this screen you can set the options for displaying the results.

A.
B.

C.
D.

Chart type. Select the type of chart you wish to display.

Sex. By default this is set to display both sexes, but you can change it to male or female
only.

Display interval. By default this is set to display every year.

First year and Final year. By default this is set to the first and final year of your projection.

Once you have set the options, click Ok at the bottom of the screen. This will display a chart
showing the indicator you have chosen, according to the variables you have selected on the
previous screen. The following is an example of a line graph:

Millions

2 Welcome A HIVpopulation |23

HIV population

| | | | | | | |
0
1 T T T T T 1 T
1974 1979 1984 1989 1994 1999 2004 2009 2014 2019

Configure Total - Male+Female

The user can also display results for specific age groups from the Total Population page.
Options to display results for HIV age distribution 0-80 years allow the user to define which
age group should be included in the presented results.

i ypa First year Final year
9 Line 2d e o
Bar 2d \1970 M) :_2022 il
Bar 3d Low Age High Age
Horizontal bar 2d
0 80

Horizontal bar 3d

Table 80 indicates 80+

You can open up to 10 projections at one time and display the results in the same chart. The
name of each projection that you open will appear at the bottom of the screen.
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Spectrum can calculate the range of plausible values for each of the output indicators. To use
this feature you should open one, and only one, projection. If you have more than one
projection open the uncertainty menu option will not appear.

To start an uncertainty analysis, select Tools from the main menu and then click on more tools
then on Uncertainty Analysis icon as shown in the visual below.

= Tools O X
2§ Tools
General
y 3 : _:,_,i
Extract AL Module status Muiti-Proj
AlM
3 =%
/ =2
Uncertainty MNaomi District
Analysis E Estimates Tool
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You will see a display like the one below.

=\ Uncertainty Analysis O x
Mean s.d.
Adults
Ratio of fertility of HIV+ to HIV- women 0.10
Ratio of female to male incidence 0.05
Children
MTCT rates 0.05

Reduction in child mortality due to cotrimoxazole (.33 0.10

Survival on ART
Children Under 1 year old 0.80 0.08 Change to
Children Age 1 and older First year 0.90 0.04 current year
Children Age 1 and older Subsequent years 0.95 0.04

[ Calculate AIDS impacts indicators (This may take a significant amount of time)

[]Generate AIDS deaths C5V file []1Generate people on ART CSV Fi
[[] Generate HIV+ CSV file (] Generate population size by age &nd sex
[] Generate new infections CSV File Aggregate data capture year |2017 ~
Mumber of iterations 300 oo
Process time: @ min 2 sec Process date: 2019-May-3
Save Cancel Process Export i&d Help

The column labeled ‘s.d.” shows the standard deviation (as a proportion of the mean value)
used in the uncertainty analysis. You can change any of these standard values if you wish to try
a larger or smaller range. The uncertainty analysis will randomly select parameter values for
each of these indicators for each iteration.

By default, the number of iterations is set to 300. It will take 10-15 minutes to generate 300
runs. You can test the procedure by changing this to a smaller number but should generate
300 curves for your final analysis.

When you are ready to go, click the ‘Process’ button to start the analysis. When it is finished
click the Save button to save the results. Once you have run the uncertainty analysis, most of
the displays will show the 95% plausibility bounds. Note that bounds will only be shown when
a single projection is open. If you open multiple projections, then the bounds will not be
shown.

Other tools are available on the Tools menu. The most commonly used tools include:
Extract: to extract indicators from multiple Spectrum files. The results are written to a CSV file.

Aggregate: to aggregate multiple Spectrum files. This is useful for aggregating sub-national
files to get national totals.

Default data checker: to compare the advanced parameters in the current Spectrum file with
the default values.
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Save the projection by click the Spectrum menu button and selecting Save or Save As or by
selecting Home and clicking the Save icon. Please be sure the file name includes the country
name.

If you want to compare your new projection with a previous one you can open a ‘Read Only’
projection. Click on the Spectrum menu icon in the upper left corner of the Spectrum window
and select ‘Read Only’ then select the previous projection. You will now have two projections
open in Spectrum. Any charts you display will show both the current and the comparison
projection so that you can see what has changed. You can use the editors to see the inputs to
the comparison projection but you will not be able to change anything. When Spectrum re-
projects the current projection it will not re-project the comparison projection. This maintains
the integrity of the previous projection and uses it only for comparison purposes.

You can compare alternate projections by opening two or more files that have the same inputs
except for one indicator that you wish to examine. For example, you might want to see the
effect on AIDS deaths of increasing ART coverage. The easiest way to do this is to start by
opening the base file. Then open the same file again. When you try to do this Spectrum will
recognize that you are trying to open the same file twice. It will ask you if you want to go
ahead and do this or if you want to rename the projection as you load it. If you choose to
rename it, you can provide a new name, such as ‘Expanded ART’. Then you will have two
projections opens that are the same. You can then edit the ‘Expanded ART’ projection and
change the projected ART coverage. Then you can display the number of AIDS deaths to see
the effect of expanded coverage.

When multiple projections are open Spectrum will display the names of the projections at the
bottom of the screen and show an asterisk next to the active projection. This is the projection
that will appear when you edit the data. To edit a different projection, click the Set Active
button (when the Modules menu item is selected) and select the projection to edit.
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What is a template and how do | use it?

Templates are predefined national epidemic structures for use in EPP. The various templates
provided each consist of a number of special sub-populations (i.e., specific groups of people
affected by HIV epidemics) that tend to occur frequently in national epidemics globally.

The three default templates provided automatically in EPP and the associated sub-populations
are:

= Urban Rural (G) — a template for use in generalized epidemics
— Urban —the national population living in urban areas
— Rural —the national population living in rural areas
= Concentrated (C) — a template for use in concentrated epidemics
— IDU —the national population of injecting drug users
— MSM —the national population of men who have sex with men

— Sex work clients — the national population of men who visit female sex workers
regularly

— Sex workers — the national population of female sex workers

— Male remaining pop — all males in the country not in one of the other groups

— Female remaining pop — all females in the country not in one of the other groups
= From UNAIDS Workbook — a template for fitting trends from the UNAIDS Workbook

— Workbook trend — the entire national population

Any template can be applied to a national epidemic (or to a sub-epidemic) by right-clicking on
that epidemic in the “National Epidemic Structure” tree on the Define Epi Page (see figure
below)

You then just select a template in the list and click on it and the sub-populations defined it in
will be added to the national epidemic structure for your country.

Creating your own templates describing your local epidemic situation

Suppose you have your own special set of epidemic structures. Consider, for example Vietnam,
where there are often two distinct epidemics among people who inject drugs, one among
older PWIDs and one among younger PWIDs. Since this occurs in many provinces, they may
want to define this particular structure one time and then apply it repeatedly in a number of
provinces.

For assistance with creating unique or advanced epidemic structures please request assistance
from your UNAIDS strategic information adviser or write to estimates@unaids.org.
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When you create a new projection you will see the “Projection manager” dialogue box.

3 Projection manager = @

I&i Projection Manager

Flease set all parameters below in order to create your projection.

Set the file name and year bounds for your projection data @

[ Projection file name ]
N/F'qtyear Final year
A 170 ~| (200 |
B /A:(fwate modules for use in your projection @

Sectors

Demographics:
' [V Demographic Projection {DemProj) [[]rRAPID
# [C1Family Planning (FamPlan)

HIV:
A [CADs (aM) & [C]HIV Incidence (Goals)
/ % [[resource Naeds Model (RNM)

Maternal & Child health:
(@ [Lives Saved Tool (LIST) [C]LiST Costing
Other health priorities:
3. [7] malaria 1?3 [7] non-communicable diseases

(™) [C1T8 Impact Model and Estimates (TIME)

Select a country or global region from which to retrieve demographic and other default data @

[ Default data ] Mo country or global region selected

D -1 Ok Cancel
E /_

Follow these easy steps to complete the “Projection manager” screen:
A. Click the Projection file name button and enter a file name for the projection.

B. The First year and Final year should be set to 1970 and 2021. You can change them if you
wish, but projections submitted to UNAIDS should use these settings.

For projections using AEM (AIDS Epidemic Model), the first and final year should be
respectively 1975 and 2050.

C. Click the check box next to AIDS (AIM) to add the AIM module to the projection.
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D. Then click the Default Data button. A list of countries will appear. Once you select your
country from the list Spectrum will automatically load all the demographic data you need
for your projection.

Spectrum will load data on HIV incidence, and number of people receiving ART,
cotrimoxazole and PMTCT services from data published by UNAIDS and WHO. It is
important that users compare these inputs with their program data and make any
revisions that might be necessary. In particular, the data provided on PMTCT and ART
services should be reviewed.

E. When you are done click the OK button.
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