EPP 2009

HIV epidemic trends in the ART era
Generalized epidemics

UNAIDS/WHO Working Group
on Global HIV/AIDS & STI Surveillance




@UNAIDSEE.

UNAIDS Estimation & Projection
Package 2009

e Objectives
— Build models of national epidemics
o Geographically appropriate
« Containing the key sub-populations

— Provide short-term projections of HIV prevalence (<5
years)

— Serve as input to Spectrum for assessing incidence,
Impacts, ART and PMTCT needs, etc.
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EPP’s job: fit the model to the data
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What's new in EPP 20097

* Includes influence of ART on prevalence and
iIncidence In fitting the epidemic

« Uses an improved algorithm to generate better
fits and more accurate uncertainties

» Allows user to calibrate projections after fitting
* Permits changing urban/rural populations

e Calculates and displays contributions to
iIncidence from urban and rural populations



What are the steps in modeling a
national HIV epidemic?




@UNAIDSE£.
Steps In making an EPP projection

 Create a workset, I.e., a new national projection
* Define your epidemic

— What sub-epidemics and sub-populations are
Important in your country

e Define population characteristics (size &
demographics) of each sub-population

 Enter HIV data for each sub-population
 Enter ART data — national & sub-population
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Steps In making an EPP projection

* Provide any surveys you wish to use In fitting
* Fit the epidemic and estimate uncertainty

e Calibrate to make any final adjustments

o Adjust for urban/rural population changes

« Generate results for the national epidemic
— Prevalence and incidence trends
— Produce files for Spectrum (*.spt and *.spu)

e Document decisions Iin “Comments” boxes




EPP 2009 leads you through
each important step

ERP ~Z.> alpha - Botswana

Results Prefs

Calibration

ART Data Surveys

Define Pops Pop change

Project

or Select a template auonal Epikder (]
Open workset for: i ahi ilel 2 aaorloo & Botswana 2009 example
: [] Urban
Botswana 2009 example Urban Rural (G) [] Rural
Botswana 2009 with ART Workbook Fit
Botswana 2009 with survey
i Delete ]| Copy | | Create | Delete
or | Create a new workset ® Generalized ) Concentrated
Workset Name |Elotswana 2009 example
Country name  Botswana 5___Selec1 or change _’
Directory C\Documents and Settingsim\EPP2008 Alphaleppproj | Change qi_r_g_(_:!g!-_g_.i
Workset description:
IThis workset hased on a template for: Type: Generalized
=Describe your template here=
Start year 1870
End year 2015
Created | Feb15 2009 | Save and continue .
Lastedit = Feb17,2009 | Help || Comment |

Each “tab”
represents
a step in the
process

Note new larger
Interface — more
data shown,
bigger graphs
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The EPP Worksets page

e What Is a workset?

— A national epidemic composed of smaller epidemics
In different sub-populations and/or geographic areas

 What can | do on this page?
— Load an existing workset

— Create a new workset, choose the country, enter
notes

— Create a workset from a template
— Create a new template




EPP 2009 Alpha - Botswana

" Worksets | Define Epi Define Pops | HIV Data ART Data Surveys Project Calibration

Pop change | Results Prefs

Define or revise the structure of the national epidemic by selecting an element in the tree
and then adding sub-epidemics or sub-populations. For each sub-population please select
any special characteristics below. Select an item by right clicking in the tree to rename
that item or add a template. The following commands are available to you at each level:

Workset (national epidemic)

| Add sub-epidemic | | Add sub-population | | Delete workset

Geographic sub-epidemic

| Add sub-epidemic | | Delete sub-epidemic | | Add sub-population

Sub-population

| Delete sub-population |

UrbanRural Select sub-population characteristics here:
) Urban O Not special pop ‘O MSM

) Rural ) FSW O DU

) Both O Client O Low risk

National Epidemic Structure

) Botswana 2009 example

Urban
Rural

| K6

Save an_r_.l_-_cﬁl-t-i-l.lue

Help

il s

Save a copy

Comment

Create
your own
epidemic
tree in
panel on
the right

10
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Need to know - defining an epidemic

 What are sub-populations and sub-epidemics?
— Sub-population is an epidemic in a specific group
 Has a population size and HIV & ART data associated with it

— A sub-epidemic is an epidemic made up from multiple
epidemics in sub-populations and/or other sub-
epidemics

« Sub-populations can have special characteristics

— Urban, rural or both
— Client, FSW, IDU, MSM, low-risk
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The Define Pops page

 What can | do on this page?

— Set the overall national population & population
pase year

— Define population sizes for your sub-populations
— Define demographic parameters (Generalized)
— Display populations without an HIV epidemic




EPP 2009 Alpha - Botswana

Worksets | Define Epi | Define Pops | HIVData | ARTData | Surveys | Project | Calibration | Popchange | Results

Prefs

Sub-population Urban

National Epidemic Structure

&3 Botswana 2009 example

Population still to assign [1} Reset to UN Pops

Enter total 15+ population 1,382 436 inyear 2007

Urban
Rural

Enter population parameters for the selected sub-population, which are set to UN Population Division values by default.

After entering data for a specific sub-population, click "Sawve and Continue™ to check and save your entered values
for that population and move to the next sub-population.

Population 15 and over: | SSD.DDD|
Proportion male (0 to 1) | H_S_Utl[m_l
Birth rate in 15+ (b): | 0.05707|
Survival to age 15 (115): | 0.88567|
Mortality in 15+ (mu): | [I.DIJ?TEl
15+ pop growth rate (gr): | [I.[13534|
Pops not defined yet:

.__Shuw papulatinns,; i_ 0 default values of b, 115, mu and gr_:

Population assigned (no HIV)

= OX

2005 2006 2007 2008 2009
UK 15+ Paps (no HIV) 1,3009,367|1,346,025 1,382 436 |1 418817 |1,455472
Workset: Botswana 2009 example (1,311,646 1,346 574 |1,382 436 (1,419,253 1,457,043
Botswana 2009 example: Urban 332,078 340921 | 250,000( 359321 363,890
Botswana 2009 example: Rural 979,568 |1,005653 (1,032,436 (1,059,932 1,088,159

Unassigned Population

Print| Dismiss

0

1[4 ]

Save an;j:curﬁinue
Help " _: Comment

Save a copy

]




EPP 2009 Alpha - Botswana

' Worksets | Define Epi Define Pops | HIV Data ART Data Surveys Project Calibration Pop change | Results Prefs
Data in % (0.0 to 100) for:  |Rural Mtttk ERIIeNE SERETEre
© Botswana 2009 example |~ |
Urban
MEDIAN PREY BFE| A 15Fs| 1240 2880( Fr55] 3FT0| 000 3204 2ZB8| 3482 FETY] ﬂ Rural
MEAM PREY B4R AmtE| cfE2Z TESE| 2880 (328 B3R 3By BF4Q| 3TPE| 35B3| 3EBE
Site 1 (%) . . 5 2 i 3370 3134 g . 2 [ T
(M) - - - - - 300 300 - - - -
Site (%) - -| 1780 -| 3840 - - - -
(M) - - 300 - 300 - - - - - -
Site (%) - - - - - 2820 32.04 -| 3482 42480 -
M) - - - - - - 300 - 200 - 200 200 -
Site (%) - 1270 - - & [ B 33483 - - - -
i) L 300 L z L 300 300 2 g z o 5
Site (%) 6.10 - - - - - - - -
) 200 2 5 % 2 2 % 3 i
Site (%) - - -] 19.40 - - - - -
() 7 z T I 7 : z 7
Site (%) - - - - - -| 40.00| 432.35 -
(M) - - - - - N 300 300 -
Site (%) - - - - - -| 3B6.97| 4387 -
(M) - - - - - - 300 aon -
Site (%) - - - - - -| 3556 3662 -
(M) - - - - - - 200 200 -
Site (%) - 7.a0 - - - - - - -
() B TS E z T : 7 - E z T
Site (%) - - 19490 - 29.490 34.40 41.79 -| 4457 3671 -
(M) - - 300 - 300 300 300 - 300 i} -
Site (%) - - - - - -| 3229 3021 -
() 7 z z z I ; : | o0 zoo 7
Site (%) - - -/ 16.00 -] 21.80 24 67 4062 4. 33.06 -
(M) - - - 300 - 300 300 300 300 300 -
Site (%) - - - 2310 -| 3000 3746 3540f 5094 4486 o B = =
[4] | ] | [»] | Save and continue ]
| Addsites | | Deletesites | | Undelete sites | | Print | [ Hep || comment |
Sub-populations withno data: 0  Display: 0 %HNM (N @ Both | Save a copy I

Data Is entered
by sites for each
sub-pop

For each site
give HIV
prevalence &
sample size

14
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ANC survelllance data

 Enter HIV prevalence and sample size

e Classify ANC sites as urban and rural. Some
countries have in the past also used “semi-
urban” but surveys that we will use for
calibration typically have estimates for urban
and rural areas only

e Use same definition of urban/rural as is used for
census and Demographic and Health Survey



EPP 2009 Alpha - Botswana

Worksets | Define Epi Define Pops | HIV Data ART Data Surveys Project Calibration Pop change

Results

Prefs

Enter the number of adults who received 1st and 2nd line ART and how that ART was distributed among the sub-populations. Specify the number of adults who
received 1st and 2nd line ART nationally under "National adult ART coverage”. Then specify how that ART was distributed among the sub-populations as either
the number in that sub-population receiving ART or the percentage (from 0 to 100) of all national ART provided to members of that sub-population. After entering

values for the number of adults on ART through this year, if you wish to extend the trend of the last 3 years for the future, push the "Project ART" button.

Otherwise enter the anticipated number of adults on ART in future years. Make any changes to the eligibility criterion and progression rate from HIV infection

to need for treatment before starting. All ART values entered on this page are as of December 31st of the year specified.

Person is eligible

toreceive ART if:

® CD4 < 200 ) CD4 <350

Progression from HIV infection to need for treatment: (8 Normal Pattern ) Fast Pattern

irst year survival on ART
Fercent surviving 15t year of ART (%) g5.0 ga.0 g5.0 a5.0 ga.0 g4.0 a5.0 g4.0 85.0 ga.0 85
Mational adult ART coverage
Mumber of adults on ART 1stline a i] i] i] a 4000 2000 12000 16000 20000 2400
2nd line i} i] i] ] a 1] i] i] i] i]
TOTALS 1} a a 1] a 4000 3000 12000 16000 20000 2400
Distribution of ART among sub-populations Number
Still to be assigned amang sub-populations (M) 15t a i} i} 0 0 0 0 0 i} i}
Lrhan 1st 0 1] 1] 1] 1] 4000 anoo 12000 16000 20000 2401
Rural 1st 0 a a ] a a a i] i] a
[l | I | [b]
Display ART distribution as: @ N on ART from this sub-pop () % of those on ART from this sub-pop
Display distribution for: ® 1stline ART ) 2nd ine ART
Project ART Help Comment Save a copy Save and continue

Enters number
on 1st and 2nd
line ART
nationally

Divides that

ART among the
sub-populations

16
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Why an ART data page?

 ART Is expanding rapidly across the globe
 People live much longer on ART
e This means HIV prevalence increases

2009 en




ART Increases HIV prevalence
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HUNAIDSE &
EPP 2009 has expanded model with ART

Not at-risk -
Entrants by population d Death
“birth” at age 15
Uninfected
at-risk Number gated by
population access slots. All
untreated + newly
eligible have equal
chance
U
/ Untreated
A\ 4
ik o  E-Neuly i
. eligible for ART
population
L, o
First-line ART - Death

L

2
Second-line ART
2009 en 19




@UNAIDSEE.
The ART data page — what’s on It?

e First year survival on ART

— Default 0.86 (based on review of survival in cohorts [Lewden
et al] and lost to FU [Brinkhof et al: 40% mortality overall;
47% mortality at public ART centers in sub-Saharan Africal)

— As countries increase early access, first year survival can
Increase (up to about .907?)

« National adult ART coverage
— Number nationally on 1stline, 2" line ART + totals

 Distribution of ART among the sub-populations
— Prevalence impact depends on treatment numbers
— We recognize it may be challenging to gather




Summary of features of ART data page
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o User fills in blue cel
e Can specify sub-po

s only, others automatic

oulation distribution as

— Absolute numbers on ART In sub-population or
— Percent of national ART in that sub-population

 “Still to be assigned” must be zero before

leaving page
— NOTE: needs to be

true for both 1st and 2" line ART

« Remember to check inputs against calculated
coverage (on “Results” page: ART results)

2009 en




Providing more input to fitting — Surveys Page

B8 pp 2005 Alpha - Botswana CIEX
Worksets | Define Epi Define Pops | HIV Data ART Data Surveys Project Calibration Pop change | Results Prefs
National Epidemic Structure C an e n te r u p to

You have already entered your surveillance data, however, hefore fitting your epidemic you may wish to include any additional data & Botswana 2009 with survey |~ |
from general population HIV prevalence surveys that have heen done, for example a national DHS or other large-scale survey. You Urban

may enter up to 3 results from such surveys below and they will be used during fitting to ensure the fits better reflect the actual Rural 3 S u rve S fo r
trends in your national situation. After fitting, the Calibration Page will provide you the option to make final adjustments to each

sub-population’s projection before combining them into a national projection.

(@ Include surveys in the fitting process. The age range for all surveys in this workset is:

Survey 1: 35.00{ %HIV+inyear | 2009  Standard error: 1.00| % Sample size: 4,000
Survey 2: 0.00) %HIN+ inyear | 2009| Standard error: 1.00| % Sample size: 4.000
Survey 3: 0.00] %HIN+ inyear | 2008| Standard error: 1.00| % Sample size: 4000

(' Do not include any surveys in the fitting process

| KX

Save an;j_-cur-rﬁl.lue

Help || Ccomment
- 22

Save a copy




@UNAIDSEE.

Surveys in EPP 2009

« If you enter surveys, they will be used In fitting the epidemic

* Consider effect of non-response on HIV prevalence: use
adjusted HIV prevalence correcting for the effect of non-
response (per Mishra et al and Marston et al: see hand-out)

 If you do not enter surveys in generalized epidemics, EPP will
automatically calibrate
— Fits to ANC data are adjusted downward

— Adjustment based on an average of national survey prevalence to ANC
prevalence in countries with national surveys

— Urban and rural adjustments are slightly different, on average
approximately 0.8 (see Gouws et al, Brown et al, Alkema et al)
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What does EPP fitting do?

* Fits plausible epidemiological model to existing
data

 Modified Reference Group model — 4 fitting
parameters
— r — controlling the rate of growth
— f, — the proportion of new risk pop entrants
— t, — the start year of the epidemic
— ¢ — behavior change parameter




@UNAIDSEE.
UNAIDS Reference Group model
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EPP’s job: fit the model to the data
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How does EPP 2009 fit data?

Using a process called IMIS
developed by Le Bao & Adrian Raftery




We first randomly generate many curves

Curves come from random combinations of r, f,, {, and ¢

70 High weight —
60 T _~— fits the data
closely. Take
>0 its values for
§ 40 r, f,, t,and @
T
S 30
20 /
10
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Then sample around highest weight curve

07T

0.61 Finds some
NEew curves

051 around the
best fitting

04l f one, I.e. one

Vi with highest

M f\a“’/ U weight

021 '
A
0.11

0.0 ; T + + + + + +
1970 1980 1990 2000 2010




EPP 2009 repeats until lots of curves close to data

0.77
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0.27

017

0.0

1970

2009 en

An iterative
process that
may run up to
200 times and
generate many
1000s of curve
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EPP 2009 picks the best one as the UA fit
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The one that
fits the data
best is chosen
as the UA fit
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|=/ EPP 2009 Uncertainty Analysis (UA)

Fitting and uncertainty for
Botswana
Urban

Purpose of run

(@ Training [400 curves]

() National projection [1900]

Number of curves to resample

[3.000 |

‘ Analyze uncertainty |
Status

\Cump\ele 153 unigue curves| |

Unique curves 153

‘ Stop uncertainty analysis |

UATfitr: 0.947033
UA fit fO: 0.547260
UA fit t0: 1975
UA fit phi: 107.801756

‘ Advanced Options |

‘ View other resuits

\ Delete results files

2009 en

File: no name assigned

0.5

0.4

0.3

0.2

0.1

0.0
1970

=2 You get to this when
clicking “Assess
uncertainty” on the

| Project page

. T e e wm g

1930 1990 2000 2010

Mean [¥] Curves Use UA fitin EPP

(® Uncertainty results: Keep current EPP fit
Median Surv data
) Selected parameter values Save CSV file

v| Bound: v| UAfit
unds Save graph

32




The EPP 20009 fitting interface

Purpose of
run

Start,
Stop,
and
Status

Advanced
options

2009 en

EPP 2009 Uncertainty Analysis (UA)

File: no name assigned

Botswana

Urban

Purpose of run

@ Training
_+ For national projection

Mumber of curves to resample

| Analyze uncertainty
Status

|Awa iting start

| Stop uncertainty analysis

AT
UA fit fi0:
UA fit t0:
UA fit phi:

Results display

What to do
with results

| Advanced Options |

| Delete results files |

Mean Curves
(@ Uncertainty results:

Median Surv dat
) Selected parameter values

Bounds UA fit

Display controls




 Two modes
— Training
« Generates about 400 curves (if not fitting to surveys)
« Takes about 2-5 minutes

— For national projection
e Generates about 1900 curves (if not fitting to surveys)
e Takes 30 minutes or more for most data sets



@UNAIDSEE.

While fitting EPP 2009 also assesses
the uncertainty in the fit




. .  @UNAIDSEE.
Assessing uncertainty — Bayesian melding
Developed by Adrian Raftery, Leontine Alkema and Le Bao for EPP

 Randomly generate lots of curves using IMIS procedure
— Select a lot of (r, fO, phi and t0) values

 Compare the curves with the data
— Calculate “goodness” of fit and assign a weight
— Likelihood function is used as a weight on the curve
— High likelihood means a curve is a good fit and gets a high weight

 Resample a smaller number of curves from the curves originally
calculated
— But, resample according to the weight assigned
— The curves that fit better get picked more often

« Keep the resampled curves, throw away the others
 These curves provide an estimate of the uncertainty



Some countries have the curves
with high weights tightly bundled

2009 en

Botswana urban through 2002

Botswana urban
through 2003 —
future of epidemic
tightly constrained




In other countries the data does not
constrain possible curves much at all

Uncertainty
about the
future is huge

Senegal urban through 2003




As more data becomes available
projections should improve & uncertainty fall

077

0.6 7

037

027

0.17 Qf)

0.0
1970 1980 1990 2000 2010 20z

Botswana urban surveillance data through 2003



Uncertainty decreases as more data
becomes avallable

-
=
e —
_______

Very uncertain

Botswana urban using only data through 1995 — data still rising



Uncertainty decreases as more data
becomes avallable

087

(I

os] Uncertainty
os] = IS getting
" G smaller

047

037

027

017

0.0 =
1970 1980 1990 2000 2010

Botswana urban using only data through 2000 — points starting to level off



Uncertainty decreases as more
data becomes available

Uncertainty
IS narrowing
as epidemic
levels off

-
-
-
-----

Botswana urban using all data through 2003 — data has leveled off
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Uncertainty analysis for
Botswana
Rural

Purpose of run

(@ Training

i For national projection

Number of curves to resample
[3.000 |

| Analyze uncertainty |
Status

|Comp|ete: 459 unigque curves

UAfitr: 1.446540
UA fit f0: 0.421061
UA fit t0: 1979
UA fit phi: 120.576325

[ Advanced Options | Mean Curves
(@ Uncertainty results:

| View other resuits | Show: Median Surv data
| r Selected parameter values

| Delete results files Bounds UA fit

UA fit — the curve with best fit to the available
data of those sampled

Graph with:
Surveillance
data
Unique curves
(light gray)
Bounds
(dashed lines)
Best curve
(UA fit - red)
Mean
(blue)
Median
(black)



@UNAIDSEE.

What do the checkboxes at the bottom refer to?

e Surv data — the actual survelllance values
— Presented by site so you can see site trends

e Curves —the unique resampled curves

o UA fit curve — the most likely among the sampled curves
— “best fit” for us

e Bounds
— 95% confidence bounds (95% of curves fall between the dashed lines)

« Mean and median
— Year by year, the mean & median of all resampled curves



@UNAIDSE

LR
LT
[T

EPP 2009 Uncertainty Analysis (UA)

Uncertainty analysis for
Botswana
Rural

Purpose of run
{2 Training
{® For national projection

Number of curves to resample

3,000 |
Analyze uncertainty
Status
|Cnmplete: 1927 unigue curves |
Stop uncertainty analysis

UATItr: 1.440216
UA fit fO: 0.424227
UA fit t0: 1979
UA fit phi: 120.698785

Advanced Options
View other resulis

Delete results files

Density of r

0.4

0.3

0.2

0.1

0.0
0.0

Density of t0
5

4

3

2

1

0-
1970 1974

Show:

1978 1982 1986 1990

) Uncertainty results:

& Selected parameter values

= OX

0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.B 0.9 1.0

Density of phi

0.005

0.004

0.003

0.002

0.001

0.000 -

-200 0 200 400
Mean Curves Use UA fit in EPP
Keep current EPP fit
Median Surv iata
Save CSV file

v| Bounds v| UA fit
Sawve graph

“Selected
parameter
Values”: Shows
histogram

of the values of
the parameters
selected among
resampled curves



Many curves can fit the same data —
some we know are not realistic

1 I | I I ]
1980 1990 2000 2010 2020 2030
Year

Source: Adrian Raftery



Advanced Options for EPP 2009 Uncertainty Analysis

Limits on curve generation

Limits: 0500 =1 = 150.000
Limits: 0.000[ =f0 =« 1.000
Limits: 1970 <0 < 1340
phi median: 100.00| and scale: 50.00
Distribution on phi
0.010
0.000
1] 200 0

0

| Use specified limits and conditions

| Help on advanced options

Conditions on prevalence

HIV prevalence <= | 100.00 %inyear |  1970|
HIV prevalence <= | 10000 %inyear | 1970
HIV prevalence >= | 0.0 %inyear | 2015
HIV prevalence >= | 000 %inyear | 2015
Distribution on r
0.4
03
02
0.1
0.0

0 20 40 60 80 100 120 140

Fixed seed? ® Yes () No

Current seed: | 1

Conditions on
prevalence:
right hand side

47




@UNAIDSEE.

Conditions on prevalence (right hand side)

 Sometimes we get a cluster of curves we know are not feasible
« Condition
— Prev<1%in

1985 will
eliminate
these

Apply with

caution or you

can eliminate s
valid curves ] ~ Bum»o:g g

30

25

20

[ J
Prevalence(%

I [ I I I 1
1980 1990 2000 2010 2020 2030
Year



@UNAIDSE &
Limits on curve generation (left hand side)

 We need to generate a lot of curves
— Done by giving random values for r, f,, t, and ¢

 |It's better if we generate ones that are more likely to fit
— We throw fewer of the curves away

e So we can restrict the range on r, f,, t; and ¢

e Can change distributions (following review of selected
parameter values):

— Change median of ¢ distribution to O or -50 or -100 if
prevalence declines after peak (from default 100)

— Change distribution of t,to 1970 — 1980 if epidemic known to
have started before 1980 (from default 1970-1990)



HUNAIDSEE.

Prior parameter distributions in “Advanced OptiOl 1S”
Advanced Options for EPP 2009 Uncertainty Analysis
=L N .
Limits on curve generation Conditions on prevalence P rI O r
Limits: 0500 <1< 150.000 HIV prevalence <= | 100.00| %inyear |  1870]
L] L L]
n
Limits: 0.000) <70 < 1.000 HIV prevalence <= | 10000 %inyear | 1970 d IStrI b | ltl O I IS
[ ]
Limits: 1970 <t0 < 1490 HIV prevalence >= | 0.0 %inyear | 2015 .
phi median: 100.00| and scale: 50.00 HIV prevalence >= | 000 %inyear | 2015 I eft | l al l d :S I d e
Distribution on phi Distribution on r
0.010 0.4
03
0.2
0.1
0.000 0.0
0 200 400 0 20 40 60 80 100 120 140
| Use specified limits and conditions | Fixed seed? ® Yes (. No
| Help on advanced options | Current seed: | 1

2009 en 50




EPP 2009 Uncertainty Analysis (UA)

File: no name assigned

Uncertainty analysis for

Botswana 0.7
Urban
Purpose of run
@ Training 0.6
) For national projection
Number of curves to resample
0.5
3,000 | o
| Analyze uncertainty |
Status 04 L 4
[swaiting start | L 2
| Stop uncertainty analysis | 03
UATitr:
UA fit 10:
UA fit t0: 0.2
UA fit phi:
0.1 (L
0.0
1970 1980 1990 2000 2010
Use UA it in EPP
| Advanced Options | ) Mean Curves | |
% Uncertainty results: | Keep current EPP fit |
| View other resulis | Show: Median Surv data
) Selected parameter values | Save CSVfile |
| Delete results files | Bounds UA fit

Save graph

Surveys show up

In red on the
graph before
fitting

51




EPP 2009 Uncertainty Analysis (UA)

Uncertainty analysis for File: no name assigned

Botswana 05
Urban

Purpose of run

@ Training

i} For national projection 0.4

Number of curves to resample
3,000 |

| Analyze uncertainty | 0.3
Status

|Comp|ete: 132 unigue u:unres| |

| Stop uncertainty analysis |

UAfit r: 0.931916 0.2
UA fit 10: 0.554176
UA it t0: 1975
UA fit phi: 127.272391
0.1
0.0
1970
| Advanced Options |
| View other results | Show:

| Delete results files |

1980 1990

® Uncertainty results:

) Selected parameter values

Mean
Median

Bounds

2000 2010
Curves | useuamtinEPP |
| Keep current EPP fit |
Surv data
|  savecsviile |
v| UA fit
| Save graph |

After fitting
uncertainty
bounds are
narrower

- Surveys
assumed to
be better
estimates

ANC data
IS downward
scaled



The EPP 2009 Calibration page

EPP 2009 Alpha - Botswana =]
| Worksets | Define Epi | Define Pops | HIVData | ART Data | Surveys Project | Calibration | Pop change | Results | Prefs

National Epidemic Structure H H H
Before displaying national results you may wish to do some final adjustments to your sub-population projections. If you entered ) Bu‘tswpana 2009 with survey |~ | 6 Cal I b ratl 0 n O ptl O n S
survey data for a particular sub-population you may wish to adjust the final curve to match that data. If you don't have surveys Urhan
you may wish to use the average urban and rural offsets seen in countries with national surveys. If you know the data has a bias Rural 1
upward or downward, you may wish to scale the results to reflect that bias. Choose one of the following options: p rOVI d e d

) Adjust the results taking into account all surveys

' Adjust the results to global defaults for urbanirural bias in surveillance data

 Adjust the result for this projection to agree with the most recent survey D I S p I ay S h OWS th e
@ Adjust HIV prevalence to avalue of | 39.0 | % HIV+inyear | 2009 | resu It Of eacC h o ptl on

(_ Scale the results up or down by a factor of

! No adjustments needed, use the results as they are

One you choose will

50
be used to change
0 the outcomes on the
Results page
a —— Adjust to all surveys
Adjust to global defaults
Adjust to last survey
s fljust to user set level
20 — Scale by value
Mo adjustment
% Surveyvalues
10
" Save an;j_-cur-l.tinue |
0 —— F Help || comment
1970 1980 1990 2000 2010 = 53

Save a copy




The EPP 2009 Pop change page

EPP 2009 Alpha - Botswana - Review Mode

| Worksets | Define Epi | Define Pops | HIVData | ART Data | Surveys Project | Calibration | Pop change | Results | Prefs

The percentage of the national population living in urban areas may change. Because urban and rural HIV prevalence is often very different, such TO p rOW —_— U N P O p
population shifts can affect your national prevalence results. The top of the table below shows the United Nations Population Division trends

for the percentage of urban population and the current overall percentage of urban population from your projections. Most people will not need 0

to change these values. Howewver, should you wish to adjust the percentage of urban and rural population, you can do so by changing the values in /0 u r b a n
the lower part of the table. In all cases, you should reduce the unassigned population percentage in each year to zero. If you wish to match the
UN urban percentages, click "Adjust to UN values™ at the bottom of the page. When done, click on “Save and continue™ to review your final 2 nd r OW y O u r

o . . : - T TR workset’'s % urban

ational urban population
UM Pop Division % urban 15.0 15.8 16.7 17.5 183 18.2 200 208 257 25
Current workset % urban 16.0 16.9 17.8 18.7 19.6 2058 21.4 223 232 24
Percentage of national population in each sub-population B Otto m .

Still to be assigned among sub-populations (%) 0.0 (N1} 0.0 0o 0.0 0.0 0o oo 0.0 i

Urban 16.0 16.9 17.8 187 19.6 208 21.4 223 232 24 d M M b M f

Rural g4.0 831 g2.2 a1.3 a0.4 79.5 TH.E Frev TH.8 Yiis IStrI Utlon O

4 i | [ »]

population among
your sub-pops
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Adjust to UN values : Help .. Comment . Save a copy . Sawve and continue




UNAIDSE £

EPP 2009 Alpha - Botswana

( Worksets | Define Epi | Define Pops | HIVData | ARTData | Surveys | Project | Calibration | Pop change | Results | Prefs B “Output resu Its”

National Epidemic Structure

) ° prsmmzmumsni3l  _ SOW OUtCOMES
] wiRGral

. - create Spectrum
0 file “*.Spt”

Numerical results

% Workset total: Botswana 20059 | Sub-pop: Urban Suh-pop: Rural

= ear (%HI+| Num HIY+ [Population | %HMN+ [Mum HI Fopulation | % HN+ | Mum HIV+ |Population

330 |- T (=¥ [=RN =T =] [LATE S i LT L0 [EREIE) u :1::1:1,1.'47

g 1978| 0.02 134 839,280| 006 1 228,908 0.00 ol B10,372] |

o 1980 0.03 2¥6| BEB0854| 009 20 234,789 0.01 a6 | 626,065

g 1981 0.05 463 883 267 01a )l 240,898 0.0z 101 42 369

2 1982| 0.09 TYE| O06,547| 0.24 1 247,240 0.03 184 B59.307) |

E 0 1983 014 1,303 930,721 0.38 0| 253,822| 004 338| ETEB99

g 1984 0.23 2,188 955814 061 1,981 260,648 0.09 EO7 E95, 166

i 1985| 0.37 3,676 981,848| 0496 295 2677200 015 1,101 7141285
1986) 0.61 6,169 1,008,633 1.452 4 8°6|  274,981 0.27 1,994 733653

1887 1.00 10,325 1,035,914 238 622 282350 048 3,803 7435964
1988 1.62 17181 | 1,063,670 3649 10800f 289,810 0.84 6,481 TT3E600—
1889 2.89 28,305 | 1,091,852 563 16@44| 287,327 1.46 11,561 794625
1890 410 45,882 | 1,120,364 | 338 2o@aT | 304,846 249 20,325 #5418
19491 6.31 72,557 | 1,149,043 1207 27gEA1 312,285 417 34,865| 836,758
1892 940 110,721 | 1177627 | 1664 aieE| 319,520 G671 a7,652| 858007
1893 13.35| 160,991 | 1,205,734 | 21.74 2| 326,435 1022 48,859 | 879,299
1894 17.88| 220,374 | 1,232,850 27.00 a¥eas| 332,826 1450 130,516 900023
1995| 22.40| 281,900 1,258,360 BMisc ! | 19.98| 174,587 919829

i}
1870 1874 1978 1982 1986 1840

1954 1988 2008

2010

[4]

Print| |Sho values| |Write Spectrum file| \Sawve tOW SV File| Dismiss

Urban Rural

Show: Display:
® Prevalent HV (%)  Incident H ' Populations Site data [ | Means T m T |
) Prevalent A% L Ingg HIV (#) Projection [_| Medians s " Exit —

ertainty | | Save graph | | Selectall | | Select none | | ART resuits | | incidence distribution | | Heip || comment | 55




EPP 2009 Alpha - Botswana

|Wnrksets Define Epi | Define Pops | HIWData | ART Data | Surveys Project | Calibration | Pop change | Resulis | Prefs

50

an

i1}

20

Fercent of adults living with HIY

i}
1870

1874 1978 1982 1986 1840 1954 1988 2010

Urban Rural
—% %

Show:
® Prevalent HV (%) ) Incident HIV (%) ) Populatj

Display:
Site data [ | Means
Projection [_| Medians

National Epidemic Structure

0.5

0.4

0.3

0.2

01

0.0

@ [ |Botswana 2009 with surv|~ | _ G IveS natlonal

[2] [¥urban
] Rl

“Show uncertainty”

uncertainty from
combining projections

National Uncertainty Results for Botswana

1970

1980

Save Spectrum uncertainty file |

Mean Curvel
Median Surv data

Save CSVfile

Bounds National fit

View other results

| Click to see the files used for national results

m | [ |

|| Comment

56
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Saving an uncertainty file for Spectrum

e Click “Save Spectrum uncertainty file”

A file with the extension *.spu will be saved,
which can be read by Spectrum

2009 en




Result

= - & []
Worksets | Define Epi | Define Pops | H\WV Data | ART Data . =
ational percent in need receiving ART
an % ART need met 1stline 0.0 0.0 00 0.0 0.0 0o
2nd line 0.0 0.0 0.0 0.0 0.0 0.0
TOTALS 0.0 0.0 0.0 0.0 0.0 0.0
| Percent in need receiving ART in sub-population | % need met
Urhan 15t 0.0 0.0 0.0 0.0 0.0 0.0
2nd 0o 0o 0o 0.0 0o 0.0
an Total 0.0 0o oo 0o 0o 0.0
Rural 15t 0. 0o 0.0 0.o 0.o 0.0
2nd 0o 0o 0o 0.0 0.0 0.0
Taotal 0.0 oo oo 0o 0o 0.0
= < Il ] [v]
I
=
2130
fa)
=
=
iy
=
=
(v
5
§ 20
o
o
Display in table: ) Number of adults on ART ) Numberinneed  ® Percent of ART need met
Display results for: ) 1st line ART (2 2nd line ART O TOTALS @ All
10 - .
Print || savetoCsvFike Dismiss
i -
1870 1874 1978 1982 1986 1590 1994 1998 2002 0og 2010 2014
Urban Rural
—% %
Show: Y]
@ Prevalent HV (%)  Incident HIV (%) ) Populations J| Site data || Means T m G |1
) Prevalent HV (%) ' Incident HIV (%) F - Exrt ——|
 Output results | | Show uncertainty | | Save graph | | Selectall | | S Help || Comment

S page — putting your projections together

“ART results”

- Summarizes
ART findings for
National projection
- Check whether
ART coverage for
future projection is
reasonable. If not,
go back to ART
data and change
Inputs.



|Wnrksets Define Epi | Define Pops | HIWData | ART Data | Surveys Project | Calibration

Pop change | Resulis | Prefs

Fercent of adults living with HIY

50

an

i1}

20

National Epidemic Structure

[2] [¥urban
] Rl

-

@ [ |Botswana 2009 with surv|= |

i}
1870

1874 1978 1982 1986

Show:

1590 1994
Urban Rural
—% %

@ Prevalent HV (%)  Incident HIV (%) ) Populations

) Prevalent H\V (#) ) Incident HIV (%)

1988

y | | Save graph | | Selectall | | Select none | | ART@Esutts | | incidence distribution |

“Incidence distribution”

- Shows how
sub-pops contribute
to national incidence

B incidence distribution | ||D‘[§|
90000
80000 m
70000
60000
50000 )
Incidence
Murban
40000 Crural
30000
20000 I
10000 i I
2002 2006 2010 =l
0 L]
1970 1973 1976 1979 19082 1985 1988 19901 1994 19007 2000 2003 2006 2009 2012 2015
Show inci by sub as & levels of incil ) Proportion of all incidence
Display. ‘ Print | | Sawve to CSV File | | Sawve graph | | Dismiss
Site data [ | Me ' =
[4] Il [ Tr]
- Exit
Help || Comment 59




@UNAIDSEE.

So to review, to fit a generalized epidemic

 Fill in everything until you get to Projection Page as in
the past (and documented in the EPP 2007 manual)

* Press “Assess uncertainty” button on Projection page
* Press “Analyze uncertainty” button & wait for it to finish
* Press the “Use UA fit in EPP”

 On the Projection Page, hit “Save and Continue”
— This is important — DON'T FORGET IT!!! (you'll lose results)

 Move on to fitting the next sub-population




@UNAIDSE £
So to review, fitting an epidemic (continued)

On the Results page, generate a Spectrum file by:
— Pushing “Output results”

— On that display, pushing “Write Spectrum File”

— This generates a *.spt file in the eppout directory

Press “Show Uncertainty” button on Results page to see
national uncertainty results

Generate a Spectrum uncertainty file by:

— Pushing “Save Spectrum uncertainty file” on the National Uncertainty
Results page

— This generates a *.spu file in the eppout directory
Take a well deserved rest
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Warning

* Do not use older EPP files from EPP 2007
— Many things have changed in EPP 2009
— Files will run, but may give wrong results

2009 en
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# — shift

e Advanced users — under development

e Deals with following situations:

— ANC prevalence declines so steep that the
prevalence trend implies implausibly low incidence

— Prevalence decline followed by stabilisation or
Increase of prevalence

e Use advanced options to set prior distributions
of additional parameters
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¢ shift - example

2009 en

Limits for run: 0.5<r<150.0 | 0.0=f0=1.0 | 1970=t0<1990 | phi: (100, 50) | phi": (0, 2} | t phi*> 2000 | -5<phi*<5(] inc = 0.00%

0207
Incidence In
final year
0407
0.00 - ! ; ; : , ,
1970 1980 1990 2000 2010




UA fit 1.926920
UA fit fO: 0.230830
UA fit t0: 1971
UA fit phi: -20.214259
UA fit phi": 0.031191
UA phi" start: 2002
0.00

UA phi” end: 2015 1970 1980 1990

2009 en
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EPP 2009 — review mode

e Can open a projection w/o changing it
e Disables saves

 Indicated two ways:
— Title bar says “Review mode”
— “Save & continue” becomes “Continue” and is yellow

 Two ways to exit
— On Workset Page, click “Edit” mode
— On any page, hit “Save a copy”




Review mode — the interface

2009 en

(PP 0000 e

- AEH|
Select an existi or Select a template National Epidemic Structure
open workgtfor: ) Edit ® Review from which to build a workset © No workset selected =
Botswana 2mu Concentrated (C)
Botswana 2009 with surveys From UNAID S Workbook
Mumbai example 2009 Urban Rural (G)
Delete [ Copy | Create | Delete
or | () Generalized () Concentrated
Workset Name |No workset selected
Country name |_Selector change |
Directory C\Documents and Settings\mahym\EPF2009 Beta Pleppproj Change directory
Workset description:
|*| Type: Generalized
Start year 1970
| Endyear | 2015 | =
—| Created Apr 14, 20 Continue >
w| Lastedit  Apr 14,2009 Help J|Co.mnlM




Example of complete run-through of the
process for a country with calibration

Demonstration and The End




