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Executive summary

OptiDx is a web-based, open-access software to conduct diagnostic network optimization and route optimization
for any disease. It uses a network analytics approach to better understand the current diagnostic network and
recommend the optimal type, number and location of diagnostics and an associated sample referral network,
that enable the greatest access to testing and help maximize the impact of investments.

OptiDx was specially designed for low- and middle-income countries seeking to improve their diagnostic
networks in the context of limited resources. It has been piloted in several countries across various diseases
(e.g. TB, HIV, and SARS-COV-2), and is now being scaled up in additional countries and disease contexts.

This user guide provides an overview of OptiDx and includes a step-by-step process for creating a new
country model, reviewing the current state of the network, changing the network, and comparing network
outputs. Through this process, OptiDx produces filterable tables, maps, and graphs that help answer
granular and large-scale questions about testing sites (location and quantity), testing demand (location
and volume), test types (available or required capacity), costs (total and by type), and sample referral
(volumes, routes, and modes). OptiDx also enables systematic comparison of access, device utilization,
and costs across alternative configurations of potential networks (‘compare scenarios’) to help identify the
‘best-fit’ solution.

DNO outputs may be used to shape funding requests and budgets. Interventions recommended by DNO
may include procuring new instruments, developing guidelines and operational plans for integrated
disease testing or a new sample referral network, and creating micro-plans to relocate devices or reroute
sample referrals between selected sites.

OptiDx puts the power of DNO in the hands of countries. It is available free of charge to end users, requires
limited prior expertise in network analytics, and comes with a learning resource package. A core project
team—Iled by the Ministry of Health, and including a technical working group and senior leadership across
disease programmes, laboratory services departments / divisions, and partner organisations—defines the
scope and priority questions of the analysis, and later identifies and implements solutions. Countries can
also update their network models periodically for longer-term diagnostic network planning. Ultimately,
OptiDx empowers countries to conduct DNO sustainably for improved access to diagnosis and cost-
efficiency of the network.

Target audience

This guide provides an overview of how to use OptiDx to conduct DNO, including app functionalities, data
requirements, and step-by-step instructions, as well as practical tips.

This guide is made for individuals who will perform DNO with OptiDx. It may be used in conjunction with
the guidance document, ‘Diagnostic network optimization: A network analytics approach to design patient-
centred and cost-efficient diagnostic networks’, available at www.optidx.org.

“‘ | < } User Guide | Version1.0 | January 2022


http://www.optidx.org

Overview of OptiDx

About OptiDx

OptiDx is a web-based, open-access software application (app) to conduct diagnostic network optimization
(DNO) and route optimization (RO) analysis to support the planning and design of diagnostic testing services
across multiple diseases. OptiDx was developed by FIND, the global alliance for diagnostics, Coupa Software
Inc., and the USAID Global Health Supply Chain Program-Procurement and Supply Management (GHSC-
PSM) project with support from the Bill & Melinda Gates Foundation. Hosting and maintenance of OptiDx is
supported by the U.S. President’'s Emergency Plan for AIDS Relief (PEPFAR) via the USAID GHSC-PSM project.
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DNO is a network analytics approach to analyse the current diagnostic network and recommend the optimal
type, number and location of diagnostics and an associated sample referral network that enable achievement
of national health goals, making access to diagnostic services more equitable while maximizing the overall
efficiency of the system and achieving the greatest impact with the available resources. RO is an approach to
define detailed routings for vehicles within a diagnostic network and consider modes of transport for sample
referral, and it may be conducted after a DNO analysis.

OptiDx enables DNO and RO analysis by using national data to create a digital model of the country's diagnostic
network. The model includes the location and capacity of diagnostic services, current and projected needs for
testing, and referral connections between health facilities and testing sites. It enables the user to run a series
of customizable scenarios aimed at improving access and cost-efficiency of services, including the design of
an optimal sample transport system. Outputs of the OptiDx analysis can be used to inform strategic planning
and to guide investments towards laboratory systems strengthening.

OptiDx is being used across multiple low- and middle-income countries (LMICs) to support DNO analysis for
various diseases, including TB, HIV, HPV, and SARS-COV-2. More information and case studies are available

at www.optidx.org.

a4
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How OptiDx works

OptiDx has four main features, with corresponding sections in the app:

Create a new country model and upload data using standardized
© Include New Country data templates.
' Review preliminary baseline model to understand overall network
. Review Current State Network configuration, and explore associations between testing location

and capacity, testing demand, and cost of operating the network, at
national and sub-national level.

Create optimized scenarios by making changes to the baseline
{3} Change the Network . : .
model. Alter key inputs and assumptions and apply constraints.
Compare access, costs, and device utilization in depth (by test type,
kil Compare Network Outputs sub-national, and facility level) across scenarios.

OptiDx is a flexible and customizable tool to help answer a variety of network optimization questions
based on the local context. Using OptiDx to perform DNO may be particularly useful when: 1) a network
assessment shows significant gaps in service delivery; 2) procurement or placement of new devices is
being considered; 3) improving access to services is a priority, including through provision of point-of-care
testing and / or establishment or enhancement of sample transport systems; and, 4) integration of a new

test on existing devices is being considered.

OptiDx can help answer questions related to:

O

Sites: Costs: Demand: Sample referral: Test types:
Locations and Total and Location and Volumes, routes, Available or
quantity breakdown by type volume and modes required capacity

OptiDx utilizes a cost-minimization approach to optimize the overall network design within a given set
of constraints. For diagnostic networks, the most commonly applied constraints are service distance
or turnaround time (i.e. the maximum distance that a sample should be referred for testing, or the
maximum time between sample collection and result reporting). Other examples of constraints include
allowing (or not) cross-border sample referral, and considering (or not) integration of testing on devices.
OptiDx then identifies the lowest cost option for the overall network that meets these constraints specific
to various settings.
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Using OptiDx to support evidence-based decision-making

OptiDx helps synthesize and analyse diverse data inputs and enables easy visualization of a wide range
of outputs for the actual network as well as for optimized models, based on the priority questions. Some
examples of outputs are included below.

+ Detailed data tables for individual sites, providing:
« Locations and volumes of test-device combinations, actual or possible
« Structure of the referral network between health facilities, hubs, and labs, including volumes,
lanes, transport modes, frequency, etc.

Figure 1: Table from Transportation’ view, to review or update characteristics of the sample transport network by
various test types for each source-destination combination.
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+ Maps: Figure 2: ‘Capacity’ view, to map utilization and distribution of testing devices

- Heat maps of across the network.

testing demand
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segregated and
colour-coded by
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« Graphs:

« Pie charts and histograms to show disaggregated data for variables such as test volumes, costs,
and capacity utilization.

Figure 3: Histogram in ‘Transportation’ view, displaying volumes of samples being transported by distance bands,
ranging from 0-5 kms to 50+ kms.
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These outputs can be viewed at various levels of administration, national or subnational (Admin 1 area or
Admin 2 area, respectively). They can also be easily filtered by various categories and combinations, for
example, Admin 1 areas, test types, devices, or capacity utilization status, to enable granular analysis.

Decision-makers can then use these outputs to compare trade-offs between access, device utilization, and
costs across alternative approaches to meet the desired goal for the diagnostic network. OptiDx thus provides
recommendations for best-fit network design and sample referral route plans to meet the testing demand
within a set of defined parameters or constraints, for example:

+ the number of devices needed for current demand, and for changes to demand in the future
+ the optimal mix of devices to best meet the testing demand

* increasing testing capacity with existing devices by, for example, changing referral networks or adding
additional shifts

« optimal locations to consider when placing additional devices or relocating existing devices

* spare capacity available or additional capacity needed on multi-disease platforms for integrated
disease testing
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Using OptiDx to conduct DNO

\

Prepare for
analysis

+ Define the scope
+ Identify funding

+ Create a work plan

Collate
data

« Identify data
sources

* Prepare data

input using a
standardized Excel

template

Build
preliminary
baseline
model

Review
preliminary
baseline
outputs

+ Identify gaps

* Refine scope of
analysis

* Refine inputs if
needed (Step 2)

|

o Run scenarios
Build historical
/ baseline
optimized
scenarios as per
scope

e Compare
network
outputs

Re-run scenarios
with different
constraints as
needed
optimized
scenarios as per
scope

Find the right
balance of

ACCESS

COsT

UTILIZATION

Select outputs for
implementation

Use outputs to guide
interventions, such as:

* Prepare funding
requests / budgets

« Develop guidelines
and operational
plans

+ Relocate or procure
devices

« Reroute sample
referrals

MONITOR
IMPLEMENTATION

UPDATE MODEL

PERIODICALLY

J
-/

User Guide |

Version 1.0 | January 2022




Step 1: Prepare for analysis

Check timing

A DNO analysis is best conducted when the results
can be used to inform upcoming decisions, e.g. for
procurement and allocation of devices, funding
requests, or preparing national strategic plans.
Ensure adequate time is available to deliver DNO
results to inform decision-making, including
sufficient time for review, feedback, and iterations
of scenarios.

Identify a multi-stakeholder technical working
group and a core project team

Formation of a core project team is recommended,
ideally led by the Ministry of Health (MoH), with
guidance from a technical working group (TWG) and
assistance on use of software packages as needed.
The engagement of senior leadership across
organizations and various disease programmes
and laboratory services departments / divisions
is critical to shape the DNO scope according to
country priorities, address priority questions, and
make decisions for implementation including
allocating necessary resources.

Access resources

Composition of core project team:

Project lead

« Officialsfrom MoH/ partner organizations
with access to required data sources and
broad understanding of diagnostics and
the health system context.

+ Experience in data-driven programming

Data analysts / modelers

+ Advanced data analytics skills, including
Excel

« Familiarity with broader health systems
data (DHS, SPA, HEUS or NHA data
sources)

Composition of TWG

Relevant partners, departments, and
divisions with insight into specific areas of
the DNO scope to guide the analysis.

Visit www.optidx.org to review available guidance materials on DNO and OptiDx, and contact the
OptiDx team at optidx@finddx.org to indicate your interest in gaining access to the software.

Define scope

To define the scope, you'll need to consider the following:

Baseline model

+ The geographical scope: national or a
specific region
+ Single disease or multi-disease

*  Which tests are performed on which
devices

*  Whether devices are currently being used for
integrated testing or for separate diseases

+ Data availability

« Budget constraints to be considered in the
analysis

Future state scenarios

Programmatic targets and constraints for
access, efficiency, and costs
Changes in demand and driving factors

(population growth, disease trends, testing
algorithm)

Changes in capacity (new devices, tests,
integration plans)

a4
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Table 1: Steps to conduct a DNO analysis using OptiDx (adapted from the DNO guide).

Step 1

Prepare for

ERENSS

Step 2

Collate data

Step 3

Build baseline &
validate

3a: Build
preliminary
baseline model

3b: Review
preliminary
baseline outputs

Step 4

Run and compare scenarios

4a: Build
historical
baseline model
/ optimized
scenarios as per
scope

4b: Compare
network outputs

Step 5

Select
outputs for
implementation

Outputs

Better
understanding
of priorities and
clarification of
overall goals

Outputs

Routine
programmatic
and survey data
compiled and
cleaned using

Outputs

Validated
preliminary
baseline network
model

Outputs

Adjusted model
for factors such
as site locations,
capacity,
utilization,

Outputs

Customized
optimization
scenarios for
current and
future testing

Outputs

Identification
of preferred
scenarios and
operational
plans for their

Scenario creation sample flow, and  demand implementation
template overall costs
Activities Activities Activities Activities Activities Activities
* Multi- * Identify * Build digital * Adjust * Run customized + Refine and re-
stakeholder and collate representation data inputs optimization run scenarios,
project team data inputs, of current and apply scenarios taking into
and TWG including diagnostic constraints, using practical consideration
members existing system, e.g. turnaround constraints stakeholder
define scope, country data, including time / service . feedback
priority e.g. routine performance distance, * Assess Impact on priorities
questions, programmatic and costs budget Pf changing and practical
and budgetary data, previous constraints inputs / feasibility
constraints geospatial data  * Validate constraints
analysis baseline and in different * Prepare
* Gather document scenarios on implementation
additional * Clean, prepare, validation diagnostic plan for
information on and validate criteria capacity, cost, selected
current network  data for entry and patient outputs,
* Identify gaps access including
* Identify funding and refine activities,
/ technical questions to timelines,
support, and be examined resources, and
define a work in future state responsibilities
plan for the scenarios
DNO study
Estimated duration of each step
2-3 weeks 4-6 weeks* 4-6 weeks 4-6 weeks 3-4 weeks

*Depending on availability and quality of data, and the ease of data collation across various sources. Durations mentioned above are indicative and do not
include the time required for training on DNO and OptiDx.

User Guide | Version1.0 | January 2022
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Checklist Step 1: Prepare for analysis
1. Assess timing

Identify team members

Review resources and request access to OptiDx

Identify funding for DNO and need for technical assistance

Define scope

Create a work plan with roles and timelines
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Step 2: Collate data

OptiDx requires data inputs related to sites, demand, tests, costs, and policies that define referral linkages
and transport. The table below describes these inputs and corresponding potential data sources.

Variable

Sites

Data requirement

Location of health facilities from the Facility
Master List (FML)

Testing capacity, including device-test
availability

Data sources

District Health Information Software (DHIS)
data and / or other health facility lists
compiled by MoH

Testing capacity computed from site
operating hours and device-test procedures

Tests

List of facilities with diagnostic devices
included in the DNO scope

Number of tests currently done at each site

Laboratory Management Information
System (LMIS) data, routine programmatic
data on testing or research data

Demand

Health facility catchment area

Census or electoral data

Disease prevalence at each health facility

Disease programme reports

Number of individuals tested (current
state) or projected testing among eligible
individuals (future state scenarios)

Testing volumes from LMIS or testing
registers

Estimates based on disease programme
guidelines and diagnostic algorithms, and
demographic and health system surveys

Referral and
transport policies

Sample volume and referral flows to and
from each facility by test type

Modes and frequency of sample transport

Data sources mentioned under ‘tests’

Disease programme partners or regional
authorities implementing sample transport

Costs

Transport costs for sample referral

Disease programme partners or regional
authorities implementing sample transport

Couriers or other third-party providers

Equipment: capital costs and operating
costs

Test costs: HR, supplies, consumables

MoH, partners, and manufacturers or
authorized service providers
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Input data templates

You will need two Excel templates—Scenario
creation template and Costing template—to
collate and prepare data for entering into OptiDx.
OptiDx requires data to be structured in such a
way that it is readable for modelling purposes.
Hence, the two templates provide detailed
guidance on how to synthesize and populate
raw data collected from various sources under
various tabs and columns.

« Costing template: This template (Annexure
C) incorporates various input parameters
related to costs and calculates a cost per
test for each test type. It feeds into the
main input template, Scenario creation.

« Scenario creation template: This template
is the main data input file to upload data
into OptiDx. The template has multiple
sheets to store input data for each variable
(Annexure D). The first sheet provides
instructions on how to use the template
and a description of the data to be entered
into the subsequent sheets.

Scenario creation template in OptiDx

Instructions:

Scenario Creation Templata_OptiDx

ips:

*  Must-have data points include
Facility Master List, device and test
combinations, number of tests
demanded at each health facility,
number of tests conducted at each
laboratory, and number of working days
and hours per day.

+ For an accurate baseline model, and to
be able to accurately measure the impact
of proposed network changes, it is good
(but not essential) to have information
on the existing sample referral network
at the network level and more granular
level, e.g. sample mode, frequency,
working days / hours.

+ Copies of the original Scenario creation
template can be created and uploaded,
in case of significant change to data
inputs in future scenarios. Alternatively,
minor data adjustments can be done
directly in the app.

Yinclude’ or ‘exclude’ under

the 'Notes’

Kenya_scenario 1_2023.

‘Scenario Name Description

Fore.s. Thi h I basel for

For e.z. Kenys iod Jan

baseline

the country

Humber of

dd here total number of days in  year when labs are oparational. For =.5. 293
wiorking days ToEr e G

[status. Columns Inter-Admin 1 and Intra-4dminl 1. IFth

Include facility master data for Heatlh Facilities, Labs, Hubs. Following columns 2re mandztary: Sites, Address, City, Admin Areal, Country, Latitude, Lonzitude, Admin Area 2, Facility Level, Sector, HIVCapable, TECapable,

k has hubs and th

HFs 2nd hubs, it will be imperative to 2dd the frequency in the Hubs tab toc.

For Labs and Hubs - Sites, Status columns sre mandstery

luded inthe ‘tests'tab. Thisis 3

incluged inthe y master.

tem. This is 2 subset of facilities included in the health facility master. Celumns Inter-Admin 1and Intra-Admind are eptienal.

y: Test Type, Referra| Type, Status

luded inth

B
Devices “Thess costs must be added fram the costing template

datory: Device Type, Shi shift), “Overhaezd cost [ of Shifts, Status.

& Modes

natienal level mandatory: Mode, Mode Speed, CastPerkM

7 HE Demand L

Demand, Status

and Health Facility, Tast,

s Lab Device

manatory: Device Tpe, Lab, No. of existing devices, Maximum number of shifts, Status

Shift, Cost per test®, Status

the costs par test
B Device Test 2

Device, Test, Max test:

i

o | Overview | eath Faclty Master | Lobs _Hubs | Tests | Devices | DeviesFuure | Modes | HF Demand | He Fulure Oemand _ Lob Devie Paremeters | Den ters | 1
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Complete the User Selection sheet—including all possible test / device combinations that will
be considered (for both baseline and future state scenarios)—before moving on to the Data
Input sheets to avoid possible overwriting of data.

Ensure that all country-specificassumptions and key parameters have been correctly inputted
in Assumptions. Note that you can change them at any point.

No changes can be made to the Results sheets, i.e. Device Cost and Test Cost, which are
calculated based on the data entered in the Data Input sheets (green).

Transfer the costs from the Device Cost sheet for shift cost, overhead cost, and start-up cost to
the Scenario creation template (<Device>). Any international or local currency can be used.

Transfer the costs from the Test Cost sheet to the Scenario creation template (<Device_Test>).
Any international or local currency can be used.

Ensure that, wherever available, you use drop-down options to enter data, which helps maintain
the proper case font of the text data and helps avoid errors while uploading in the OptiDx app.

Ensure correct geocodes are entered, based on the commonly accepted source for your
country. You can use geocodes corresponding to each facility from pre-existing Health
Management Information System (HMIS) / Laboratory Management Information System
(LMIS) data. In case these are not available, you can use geocodes for the central point of
corresponding towns / cities from publicly available sources.

Ensure names of each facility, test, and device appear consistently throughout. No special characters
can be included except underscore (__) which is used while defining facility and device names.

Ensure the Health Facility Master List includes all facilities in the Health Facilities and Labs list.

Make sure demand is expressed as the number of tests per year. Ensure working days and
shift duration are captured accurately for your country, since this affects how total available
capacity is calculated by OptiDx.

Each lab might have multiple devices for the same or different test types, all of which should be included.
All mandatory fields in the Scenario creation template should be populated.

After datais populatedinthe Scenario creation template, check for cells that have been highlighted
in red, which flags duplicate records or inconsistent data with respect to the master tables.

Rectify the highlighted cells by checking for a record with the same name in the respective
master tables. If the record is highlighted in the Historical Testing tab, check columns |, J, and
K to find the inconsistent data source, and rectify it accordingly.

Make sure that the site names in the Health Facility Master tab and device names in the Device
tab have, respectively, 50 and 20 characters or less. Text highlighted in orange exceeds the
character limit and must be shortened accordingly.

Ensure that, wherever available, you use drop-down options to enter data, which helps maintain
the proper case font of the text data and helps avoid errors while uploading in the OptiDx app.
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Checklist Step 2: Collate data

1. Download Costing template and Scenario creation template from www.OptiDx.org
(see Annexures C and D).

Identify data sources and collate data.

Review closely the instructions included in the data templates, and then add data.
Use the notes section to record important data assumptions.

Check for flagged data validation (in red) and make corrections.

Keep note of the file name for easy retrieval at the time of upload. Use of standard
file nomenclature is recommended.

Once the dataset is ready, consider organizing a validation workshop with relevant
stakeholders before uploading into OptiDx.

* Throughout the app, as well as under ‘Include new country’, you can edit data directly in the
data tables. The columns that cannot be edited in that specific table are greyed out.

+ To make changes to several rows at once, use the ‘edit in Excel’ or ‘bulk update’ feature,
available at the top of each data table. Remember to click on the ‘save’ button at the top of
the data table after making any changes.

*  You will need to download the editor plug-in from Ilama.ai to be able to use the ‘edit in Excel’
feature. Steps to download the plug-in are included in Annexure E.

« If you delete rows in ‘edit in Excel’, make sure that you accept the pop-up that confirms that
you want to delete those rows.

+ Each action in OptiDx can take up to several minutes to run. The runtime depends on model
size, which affects complex back-end processes, e.g. build referral linkages, commit devices,
and run baseline.

« After committing data / running each step, the selected button turns grey. Once the action
is complete, it returns to the original colour. At this point, you may proceed to the next step.
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Step 3a: Build preliminary baseline model

Purpose: This section describes the process to create a new country and upload data into OptiDx in order
to build a preliminary baseline model of a network and review the outputs. The purpose of this preliminary
baseline model is to create a digital representation of how the network is physically set up, based on the
essential data inputs mentioned in the preceding section, i.e. number of tests conducted, number of devices
available, location of testing demand, and current testing capacity and costs. At this stage, the model does
not accurately reflect the performance of the network, i.e. device utilization, costs, and service distances. It is
first necessary to review whether the model is mapped correctly, i.e. number and location of sites, devices,
inputs for calculating capacity, demand volumes, etc. Once you have built and reviewed this preliminary
baseline model, you can use the Create and Run Scenarios section to:

build a historical baseline model, if you have actual data on referral volumes and lanes (i.e. which
0 health facilities are referring samples to which laboratories), and maximum allowable distance (MAD).

A historical baseline model enables you to map how the diagnostic network is currently functioning,

identify gaps for improvement, and set a benchmark for comparison against future scenarios.

estimates / assumptions based on the scope of your analysis. You can compare scenarios to
identify the ‘best-fit’ solutions to meet testing demand within constraints. Note, however, that
you must set up your historical baseline model (see above) to compare scenarios with the current
performance of your network.

9 build optimized baseline or optimized future state models (‘scenarios’) that incorporate data

Please note that only users defined as ‘Country admin’ have access to the ‘Settings’ section to perform step
3a and build a new country model.

«  After completing each step, click the ‘Commit’ button on that page before proceeding to the next step.

« Click on the ‘Back’ button after each step to return to the main screen, Populate Model with
Excel data, for new country creation.

« Ifyou do not complete the process in one go, you can resume the process from the last step
that was saved.

* Note that the Scenario creation template includes dummy data for guidance. Please delete
the existing data and add your country data.

App navigation: Go to web browser (compatible with all browsers, but Google Chrome is preferable) > Go
to us.llama.ai > Go to App Studio > OptiDx landing page > Settings > Include new country

Steps:

Type us.llama.ai in your web browser. Enter the username and password that you received via email from
Coupa after registering.
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Zacoupa

Supply Chain Design & Planning
Powered by LLamasoft

Sign in to your account

‘ Msemame

Forgot username?

Once connected, go to the App Studio to reach the OptiDx app.

)

Insights Modeler

AppStudio | App Studio
Openx

———
X 7
k/pp Studio
Recent Activity vV, >

OptiDxv2- Openea

Blank NO_Mode! (v2) (Session 5c0841
Scayzage 1

carzage

Go to Data Management —>

Getting Started

What's New on Supply
Chain?

Community Portal Online Help

LLama Learning Center Release Notes

Click on Application viewer and select OptiDx V2.

I Z¢ Supply Chain

« > cC

Faicoupa Supply Chain App Studio

X

%% Supply Chain App Studio

@ us.llama.ai/app-studio/application-viewer

) Application Viewer

’ Application Viewer
& OptiDxv2

L

N

-
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Optf@

OPTIMIZING DIAGNOSTIC NETWORKS

To begin, please select a country to load. Once selected, hit GO to advance to the model's navigation screen
If you need to make administrative changes please hit Settings.

FIND»> | | amasoft BILL¢ MELINDA

Dingnasis for all ATES foundation

QUsAD sz (YrEPFAR

Y Select Country
Q
= Go

Click on ‘Settings’

zcoupa Supply Chain App Studio

Settings

@ Front Page

4 Manage Users Profile @ Manage Existing Country @ Include New Country

Delete Existing Scenarios Manage Existing Countries

Opﬁ@

Include New Country
k/

Click on the green button

‘Include New Country’

Settings - New Country Creation

Q@ Front Page

€ Back

Step 1- Add & New Country Record

sangagesnnis

nstructons

Erom s screen. you an create  new county T 1 8 25 process
step i

51492 Add New Country Data

Click the blue button, ‘Create

New Country Record’

Step 2 Populate Model with Excel Data

Step 2 Import Country Data From SCG Model

Next, ‘Create a new country record’. Add name and 3-digit code, and then click ‘OK'. Your country will show
up in the table.
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Create New Country record

Enter Values

Please enter the name of the Country to create . . Creace skt g Country
Assign a unique [ == ]

name and 3-letter
code for the

Please Enter a 3 letter Code for your country

country record.
Click OK.

Then, on the Populate Model with Excel Data screen (pictured below), move through steps 0 to 11 to add
new country data. You will return to the Populate Model with Excel Data screen after each step. Click on
the next step to continue.

New Country- Excel Import

Populate Model with Excel Data

0. Download Excel Blank Template 1. Import Data From Excel 4. View and save Tests 5. View and save Demand
. 9. Create Country Devices and Manage 11.Manage Device Capabilities and Cost
6. View and save Modes 7. Create Admin Area List 8 Referral Linkages ‘Number of Working Days 10 Assign Devices to Sites e
. Rm:'w Mgdui‘ ~

Step 0 and 1: Download Scenario creation template, add data, and then upload template to import data into
OptiDx. (Detailed instructions on the Excel template are provided in Step 2.) Once the data is successfully
imported, you will receive a confirmation via email.

0. Download Excel Blank Template 1. Import Data From Excel

Steps 2-6: Data from the Scenario creation template (uploaded in the previous step) will populate tables in
steps 2-6. From the Populate Model with Excel Data screen (shown above), click on each step to review and
commit data. Steps 7-10 are dependent on steps 1-6, and all the steps need to be reviewed and committed
to create a new country model. Each step needs to be completed in the defined order. At the end of each
step, remember to click ‘Commit’, and then click the ‘Back’ button to return to the main screen to continue
with the subsequent steps.
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Step 7: Create Admin Area List requires that you
click the button to allow the software to run in the
back end. This step automatically creates a list of
administrative regions within the country (e.g.

provinces, districts), based on the data uploaded in « Make sure to set up referrals
the previous steps. Once you click the button, it will carefully in the New Country
turn grey. The button will revert to blue once the Creation process, since that allows
process is complete. you to test various combinations for

optimization. Include current referral
policies at Admin 1 levels, as well as
any potential referral policies that
you might want to consider in the
future. For example, if your baseline
model restricts samples from moving
7. Create Admin Area List between Admin 2 areas, the model
might fail to run if you test that option
in future scenarios. This setting can
be changed as needed in future
scenarios.

0. Download Excel Blank Template

1. Import Data From Excel

6. View and save Modes

Click here to run
Step 7.

Step 8: Click on Referral Linkages, and then select ‘Build referrals from choices’ to set up referrals between
health facilities and hubs or testing laboratories. (Hubs and testing laboratories allow all samples to flow
between all Admin 1 areas.) This is important, since it will allow future optimization models (built on this
preliminary baseline model) to consider different combinations of referral policies, e.g. allow or restrict
different types of samples to be referred across Admin 1 and Admin 2 areas. There is also a second option,
Step 2: Historical Operation (Optional) which does not need any action at this stage. You can incorporate
historical operations after the preliminary baseline model is built.

NC: ReferralChoice
Enter Values

Petece

Step1 - Build Referrals from Choices

Step 2 - Historical Operation (OPTIONAL)

Creating Referral Linkages involves multple steps (Step 8a-e). Step 8a: Set whether samples go directly to
the lab or pass through a hub, or whether both options are possible. You can make this selection via the
drop-down option in the referral linkages column, and then click the blue button to commit the selection.
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1. Select from drop-
down options here 2. Click here to confirm

Step 8b: Use the ‘Mode assignment’ column to select how samples can be moved from Source (collection
sites, i.e. health facilities) to Destination (testing sites, i.e. laboratories), and by which transport modes,
within Admin 1 and Admin 2 areas. You have two options here:

1) Inter-Admin 1, i.e. samples can be referred and transported to a laboratory in a different Admin-1 area

2) Intra-Admin 1, i.e. samples can only be referred to a laboratory that is located in the same Admin-1 area
as the health facilty where the sample is collected

You can use the ‘bulk update’ function if referral rules are mostly uniform across all tests and admin areas,
and use ‘edit in Excel’ to edit those that are different. For the purpose of this guide, we select ‘Inter-Admin1’
mode assignment in the Admin1 selections table, and then click the blue button, Commit Modes to Admin 1.

Admin1 Referral Control Table ce s @ Y i

in1 0 .. nAdmin ... ¥ Destination Type ¥ vode ¥ Mode Speed ¥ Costper 0 Y Admia1Frequency ¥ Admin 1 MinFreqQ.. Y ModeAssignment . ‘
s & 1 2 Commit Modes to Admin1

1. Update Mode

Assignment column 2. Click here

Step 8c: Based on selection in Step 8b, Inter-Admin1 (i.e. between Admin 1 areas) linkages will be created
for Health Facility (HF)-Lab and Hub-Lab nodes, and Intra-Admin1 (i.e. within Admin 1 areas) linkages will
be created for HF-Hub nodes. Only Intra-Admin1 linkages are enabled by default, since an un-restrictive
selection may increase model complexity. Users may proceed with the default selection or select additional
lanes by test type, depending on their high-level referral policy, then click ‘Commit Modes and Test Types'.

New Country: Assign Modes and Test Types to Admin1

1 a el
: o0 Sreme A s e e O by
e e Ty pti

# Home

€ Back

Commit Modes and Test Types
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Step 8d: Referral lanes are defined at Admin 2 level based on your Admin 1 level selections in the previous
step. Simply review and commit the selections to the model by pressing the blue button Build Policies
based on choices, as in the screenshot below. If certain referral linkages are not possible between the

source-destination pairs at the Admin 2 level, select ‘disable’.

1. Select mode

Finally, Step 8e: once the creation of referral linkages is complete, you can review the referral lanes at
a granular level and block any specific referral linkages that are not applicable. Then click on the ‘Back’
button to return to the Populate Model with Excel Data screen to move on to the next step.

NewCountry: Referral Linkages Review

Step 9: Create Country Devices and Manage
Number of Working Days allows you to update the
number of working days by clicking on the number
‘250'. Inthe pop-up box, you can add the appropriate
number of days. Next, use the table on the left to
make changes, and save those changes using the
orange icon (see screenshot below). Then, verify
the device information by clicking the blue button,
‘Commit Devices'. Each device must be verified
individually. Once all devices are committed, click
the ‘Back’ button to return to the Populate Model
with Excel Data screen.

Tip:

Make sure that all relevant devices are
committed in Step 9. Only committed
devices will be visible in Step 10.
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1. Verify /
update the
number of

i e 3. Click the blue button here
working days : S ¥ oo ¥

2. Verify / update device
information and save

Step 10: With Assign Devices to Sites, you can confirm or make changes to the assignment of devices to
testing sites (per the data uploaded). Review the list of devices and sites, and click the ‘Commit Device
Assignment’ button in blue.

Commit Device Assignment

1. Verify / update
device-site
mapping here

Click the ‘Back’ button to return to the Populate Model with Excel Data screen.

Step 11: Manage Device Capabilities and Cost per Test to confirm or make changes as needed to: the
time per test, the number of modules, which tests are allowed on which devices, and the cost per test.
Include a time per test for each row. The Number of Modules needs to have a default value of 1.00,
irrespective of whether the device has modules or a number of modules. Under Allowable Test, select
‘yes' if that device can execute that test, and ‘no’ if not. Click on the blue button, ‘Save Capabilities and
Costs to Model’, to close this step and proceed to Step 12.

Manage Device Capabilities and Cost per Test

Kenya_demo_oct04

2. Click on the
blue button to
commit the data

1. Confirm information
in these columns
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It is recommended that you not use the optional features, listed below, while building a preliminary
baseline model during the New Country Creation process. It is more convenient to use these, if needed, in
Make Changes to a Scenario.

« Add Hub Factors: This feature allows you to add various categories to define health facilities in your
network, based on your local context.

+ Review Individual Referral Linkages: This feature can be used to make granular updates to the
referral policy.

+ Adjust Over Capacity Cost: This feature is used to adjust the penalty costs associated with devices
going over capacity in the model, if needed.

Step 12: Run Country Baseline.

New Country- Excel Import

€ Back

e
= *
in case user place, skip step 0 Opti
lstinthe ool MIZING DAGNOSTIC KETWOR

v

Populate Model with Excel Data

0.Download Excel Blank Template 2 View and save Labs and Hubs 3.View and save HFs 5. View and save Demand
9. Create Country Devices and Manage 11. Manage Device Capabilities and Cost
6. View and save Modes 7. Create Admin Area List 8 Referral Linkages < of Working Days 10. Assign Devices to Sites. s
= o Rmm':;dual ~ N

Click ‘Run Country
Baseline’

Checklist Step 3a: Build preliminary baseline model
1. Create a new country.

Upload data from Scenario creation template via the Populate Model with Excel Data
screen (steps 0 and 1).

Review and commit data to the model (steps 2-7).

Build device-site combinations and define referral linkage policies (steps 8-11).

Run the model.

Proceed to Review Current State Network, or make changes to network, as needed.
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Step 3b: Review preliminary baseline outputs

Purpose: In this step, you can review the preliminary baseline model, including its basic layout and
structure, and then make changes as required, before proceeding to build your historical baseline model
or optimized scenarios.

App Navigation: Landing page > Select Country > Go > Review Current State Network

Steps:

(<]
Front Page

q
E

Q
Review Current State Network Change the Network

"

Compare Network Outputs

High Level Summary Scenario Comparison

1. Click ‘Review Current ESSREReRe
State Network’

-

Make Advanced Changes to a Scenario Detailed Scenario Review Advanced Transportation Results

II

Baseline Review - Summary

L]
Home

k 2. Click through various
options to view the outputs
ol —

Cumen Sage TR
Test Demand Service Distance 416 & ServiceTime.
W Surica Dinance 4

o = —
Referral Linkages L |
o
Transportation e 000545

Km

Move through the various options that are in the vertical bar on the left side of the screen to see their key
metrics / outputs.
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Summary: View key outputs at the overall network
level.

1. Total Estimated Cost: Countries may elect to Tips:
use local or international currency in the model.
« Total Test Cost: Cost of reagents to run * The key summary outputs appear
tests on the devices. at the top of each screen in Review
* Total Device Operating Cost: Device Current State Network.
Operational Cost, including the cost of + Tabs highlighted in green on each

Lab Tech per shift, Device Acquisition

hel [ di ted
Cost, and Annual Operating Cost. page NEIp you VIew dlsaggregate

outputs, e.g. by test type, sites, or

* Total Start-up Cost: Annualized fixed admin areas.
cost that would apply to a new device .
being installed at a new site. It includes * Check for filters on tables, maps,
all costs associated with setting up a new and graphs to view by a specific type
laboratory or testing site for a new device, of data.

including equipment and infrastructure.

* Total Transportation Cost: Cost incurred
to move test samples from health facilities to laboratories.

2. Demand by Test Type: Number of tests per test type being considered.

3. Devices Over Capacity: Number of devices performing more tests than their available capacity per
day (which can lead to bottlenecks and delays in testing).

4. Service Distance AVG: The average distance (in kilometres) that samples must be transported for testing.

5. Service Time AVG: The average time (in hours) for samples to be transported from the collection site
to the testing site. Average service distance and time are calculated on the basis of a straight line
between health facilities and labs (not actual road distances).

6. Device Utilization AVG: Average utilization of devices based on tests conducted, expressed as
percentage of the total available testing capacity on that device.

Location: View locations of Health Facilities, Hubs, and Labs at a network level (Locations summary) and at
different geographic levels (Location by Admin 1).

Summary
outputs
appear at e e Toggle between the green
the top e et — tabs highlighted in green
text, to change data views

= ) : oW Look for legends and filter

accordingly
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Capacity: View information related to utilization of testing capacity at a network level or by devices, test
types, and admin areas.

Total Estimated Cost

L]
503.15M 362.35M 103.98M

Referral Linkages

1. Devices Utilization Heat Map: Colour-coded map in which you can visualize device utilization.
Colours denote the following:

+ Red: Utilization 0-25%

+ Yellow: Utilization 25-50%

« Light Green: Utilization 50-80%

« Dark Green: Utilization between 80-100%
« Purple: Utilization >100%

Utilization Histogram: Graph and table displaying the number of sites by each utilization range
(described above).

Over Capacity Devices: Table with detailed information on the devices that are over capacity (>100%).

2. Device Utilization by Admin1: A graph with device utilization (number of tests done and utilization
rate) by Admin 1 area that can be filtered by Admin 1 area and / or test.

3. Devices Summary: A histogram with the utilization rate by device type and a device utilization table
with the utilization rate by device type that can be filtered by Admin 1 area
4. Level at which Devices are Used: Visualization of the number of devices per shift per Admin1 area.
+ Not running tests: Device not being used
« Open at Level 1: Device operated on 1 shift
* Open at Level 2: Device operated on 2 shifts

+ Open at Level 3: Device operated on 3 shifts
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5. Test Types by Admin1: A histogram and table with the number of tests conducted by test type
and Admin 1 area that can be filtered by admin1 area and / or test type. A doughnut graph that
represents the proportion of each test type in a selected admin area.

6. Device Utilization Table: Provides detailed information on each device type.

7. Device-Test Utilization Table: Provides detailed information on each device that can be filtered by
test types.

Test Demand: View location and volume of testing demand in the network.

Baseline Review - Demand

# Home

‘Test Demand

Referral Linkages

1. Demand: A bar graph and table displaying the total number of tests required to satisfy the network
demand.

2. Demand by Admin1: A bar graph displaying the number of tests by each test type required to satisfy
the demand of each Admin1 area.

Referral Linkages: View of the sample referral linkages in the network between health facilities, hubs, and
laboratories.

1. Referral Linkages: Visualization of the referral linkages between Admin1 areas for the selected
country. Points on the map denote average of the locations on each referral flow lane by test type.
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Baseline Review - Referral Linkages

A Home

+ 12593M

Summary

Capacity

Referral Linkages

Transportation

2. Referral Linkage Map: A map showing types and volumes of samples being referred. This map can
be filtered by Admin 1 areas and depicts the referral lanes that are selected in the adjoining table.

Transportation: View of sample transportation costs, average service distance, and average service time
by Admin 1 area.

Baseline Review - Transportation
AVG ServHR

® 01:12:59

Transportation Map Transportation Table Transportation Table MultiEchelon

fours
Glick to change Charts sorting option

1. Transportation Summary: Three histograms depicting the Transportation Cost, AVG Distance, and
AVG Time that it takes to move samples by Admin1 area. Using the blue button, ‘Click to change Charts
sorting option’, information in the bar graph can be arranged by admin areas or values (ascending
order), as needed.

2. Distances Histogram: A histogram and table that provide the number and percentage of tests
transported between health facilities and laboratories, by distance bands, that can be filtered by test

type.
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3. Flows Over MAD: Visualization of the number of trips done over the maximum allowable distance (MAD)
defined for the country. (Please note: This tab will appear blank if you have not applied a MAD constraint.)

* Flows Over MAD: Visualization of number of trips done over the maximum allowable distance
defined for the country.

* Flows Over MAD Map: Visualization of all Flows Over MAD. Users can filter by Admin1 areas and
Test Types.

* Flows Over MAD Table: Detailed information on the Flows over MAD. You can also check the
MAD defined by each combination.

4. Transportation Map: Referral lane level hub-spoke maps connecting HFs, Hubs, and Labs.
5. Transportation Table: Detailed information on referral flows between origin & destination nodes.

6. Transportation Table Multi-Echelon: Detailed information on referral flows between origin and
destination nodes. It is especially useful when the network includes Hubs.

Checklist Step 3b: Review preliminary baseline outputs

* Review outputs of the preliminary baseline model to ensure that the structure of the
diagnostic network has been adequately captured.

Discuss with all relevant stakeholders to validate inputs and assumptions and adjust
as needed.

Refine optimization questions and inputs for future scenarios based on detailed
analysis of the current state.
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Step 4a: Run scenarios

OptiDx allows you to build optimization ‘scenarios’, i.e. alternative potential configurations of the diagnostic
network, by adjusting factors such as site locations, capacity, utilization, and sample flow, and by applying
constraints such as maximum allowable distance (MAD). Analysing these scenarios helps assess and
visualize the capacity of potential network changes to address specific objectives in a cost-efficient way,
such as increasing access to testing or introducing a new test. You can also compare these potential new
configurations with the current network design. Stakeholders’ critical appraisal of the outputs of initial
scenarios will also generate insights that help refine the scenarios. This iterative process is fundamental to
developing the most appropriate interventions with OptiDx.

Designing and running scenarios is an iterative process. The aim is to analyze the impact of
changing differentinput parameters and assumptions on network structure and performance.

Based on the scope, identify a set of preliminary scenarios. Discuss the scenarios and inputs
/ constraints with stakeholders and run an initial round of scenarios. Review outputs of these
scenarios with stakeholders and identify the next set of scenarios.

Once a scenario is created, you can access them at any time by searching Make Changes to
a Scenario.

You can make multiple types of changes to each scenario, e.g. increase demand, add new
test, and add new devices. You can run each type of change as a separate scenario or make
multiple changes within a single scenario, depending on the objective.

The following paragraphs describe the step-by-step process to build and run scenarios:

For all examples below, the first step is Create New Scenario. Give it an appropriate name (e.g. ‘Country
name_baseline_v1’) and click ‘OK’ in the lower right-hand corner of the page.

Q
Front Page

aQ £-3 Lol

Review Current State Network Change the Network Compare Network Outputs Enter Values

: : e E - =
e

UpuUgy
) Create New Scenario
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Incorporate historical sample referral / Build historical baseline model
Purpose: In this step, you create a historical baseline model based on past testing volumes and / or
referrals. Building this model helps visualize the current performance of the network and sets a benchmark

to enable comparison with potential network designs.

App navigation: Front page > Change the Network > Make Changes to a Scenario > Controlled Referrals

sl

Review Current State Network Change the Network Compare Network Outputs

Summary Location Create New Scenario Make Changes to a Scenario High Level Summary Scenario Comparison

Create scenario based off Make Advancees toa
previous scenario Scenarlo

Test Demand Capacity Detailed Scenario Review Advanced Transportation Results.

Referral Linkages Transportation

Review the data here. It should represent the data in the Historical Operations of the OptiDx Input data
template. Click ‘Step1. Commit Historical Operation’, and run the model.

Step1. Commit Historical Operation
v

|3

Step2. Build Referrals

+ To enforce historical referral pathways, check that the ‘Type’ column is set to ‘Min’ (which
refers to the minimum number of samples to be transported between a health facility and
laboratory), and that the ‘Status’ column is set to ‘Include’.

+  Donotclick'Step2. Build Referrals’, since it will use default values to build referrals, overwriting
those built in the New Country Creation process.

Change demand levels
I. Existing demand

Purpose: While building future scenarios, demand for various existing tests and health facilities might
change for a variety of reasons, such as change in the testing algorithm or population growth rates.

There are two options to update existing demand:

1. Demand Scaling: You can scale up or down demand at the overall network level or by Test type / Admin 1
area. This applies the scaling factor on all the sites conducting that particular test in the corresponding admin.
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App navigation: Make Changes to a Scenario > Change Demand Level > Demand Scaling > Set
Adjustment Factors to be applied across demand data sets at a time

. C||Ck on 'Add new Demand Adjustment - Scaling
Adjustment'.

Instructions

1. Click Add New Adjustment to either increase or decrease

2 Once satisfied with your adjustments, cick Update Dema
[ Template 3.1 you aren't seeing adjustments take affect, please check

* Select the test / Admin1 e

and desired percentage
adjustment.

+ The pie chart on the right k= Denznd

should be updated.

Once the adjustments are made, you shouid be able see thy
Temolate icon and check vour demand data

Demand Adjustment Information Table

. Press ‘U pdate Demand' o hoas et T ¥ Adjstment Percencage
button.

* Press‘Back’ to return to the
Make Changes to the Scenario screen and press Run Model.

2. Manually edit individual demand records: You can use the ‘edit in Excel' feature to manually make
changes to demand data. This isrecommended if you anticipate varying degrees of change in demand
volumes across test types / Admin 1 areas.

App navigation: Make Changes to a Scenario > Change demand level > Demand template-manually
edit individual demand records

Steps:

1. Select ‘edit in Excel’ button on the upper left-hand side of the ‘Demand Adjustment Table'. The
table should open in a temporary Excel file.

2. Delete old records and paste in your new data. Make sure the ‘Status’ column is set to ‘Include’
for all tests. Save the Excel table and then exit.

3. Click ‘Commit New Demand to Model'. The pie chart should update to include the new demand
by test type.

4. Press ‘Back’ to return to the Make Changes to the Scenario screen and press Run Model.

“‘ | < } User Guide | Version1.0 | January2022



Il. Adding new demand tables

Purpose: If new health facility-test combinations have been added (e.g., you have added demand for a test
type at a health facility that previously did not have demand for that test type), then it is necessary to build
new referrals for them.

App navigation: Make Changes to a Scenario > Change demand level > Demand template-manually edit
individual demand records

Steps:

1. Click ‘edit in Excel’ button on the upper-left hand side of the ‘Demand Adjustment Table'. The table
will open in a temporary Excel file.

2. Make sure the ‘Status’ column is set to ‘Include’ for all tests, and that all tests include the scenario
name. Save the Excel table and then exit.

3. Click ‘Commit New Demand to Model'. The pie chart should update to include the new demand by
test type.

4. You may need to create referral linkages for new test types or health facility-test combinations in the
demand table. For new test types, you can use buttons for either ‘Build Referrals to all Test Types
with Pending Status’ or ‘Overwrite Referral Linkages'. For new health facility-test combinations, select
the latter. The process of overwriting referral linkages is similar to creating referral linkages (covered
in New Country Creation).

5. Run Model.

Include or exclude devices or labs

Purpose: While building future state scenarios, you might want to exclude certain devices or labs, e.g.
when devices are being discontinued, or when shifting from centralized to point-of-care devices.

App navigation: Make Changes to a Scenario > Update Status for individual locations (Labs and Hubs)

Facility Information - Status Definition

Selected Scenario Instructions - Functional Status

6 1. You are able to modify the Status of Labs and Hubs
Back BGDJG 1 2. You can change their status to be:
— - Include (default status);
- Fxrliide fwan't he nart nf vaiir ecenarin and ran lead inra infeacihiling)
Location Status Further Information Device Functional Adjustments (to delete) _

Device Functional Status B C « @ @ Y Q H
Search.
SiteType ¥ Admin1Area ¥ Site Name Y Device Type Y Nstawus ¥
(All) k/
N
Lab Dhaka 20 Bed Hospital Amin Bazar LED Microscope_BJG Exclude
Lab Dhaka 250 Beded TB Hospital, Shyamoli GeneXpert_16 Module_BJG Exclude{ -
Lab Dhaka 500 Bed Mugda Medical College Hospital GeneXpert_04 Module_BJG Include
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Steps: R ——

1. In Location Status, filter by Device  Home
Type. The default Status is ‘Include’.
Change the Status to ‘Exclude’ for
that device type, or change Status
to ‘Exclude’ for the labs you wish
to close. If you select ‘Consider’,
the model will include the site if

optimal for that scenario. e P —

3. Return to main screen and Run o et
Model.

~ Demand Changes ® Transportation Changes & Testing Changes ® Location Changes
- e reate new dewe n s

Speciya et Change devie capacity and cost of ¢

¥ View Outputs Opfi'®

Crarge Test Do Mapping,

Using this functionality to exclude a lab ensures that no fixed device operating costs are included in the
model output, i.e. these labs / devices are no longer functional and should not appear in the output.
Another option to close a device type is to disallow all tests on that device type (explained in the step

below). Although no testing will be done on the device, the device will still appear in the output and incur
a fixed operating cost.

Change the device-test mapping

Purpose: Using this function, you can allow / disallow different test types included in the demand on a
device, e.g. allowing GeneXpert devices to do HIV, HPV, or Covid testing.

Navigation in the app: Make Changes to a Scenario > Change Test-Device Mapping

~ Demand Changes ® Transportation Changes £ Testing Changes
Manzge

Existing Referral Linkages Update EQA cor

Include or exclude private sactor labs:

Update Status for inds
(Labs and
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Steps:
1. Editin Excel. Change ‘Allowable Tests' to 'YES' or ‘NO'.
2. Alternatively, bulk edit by filtering by test type or device, then change ‘Allowable Tests' to 'YES' or ‘NO'.

3. Click Save and Commit Changes.

Device Capabilities Further Instructions

Device Capabiiities Table H
Commit Changes
Device Neme Y TestType T\ Time Per Test T\ Number of Modules T\ Allowable Tests ¥\ Test Cost b 4 &
Abbott M2000r%_3 Shift_SG3 Hiv_eid_genexpert NO 0.00 k

Va

4. Return to ‘Make Changes to Scenario’ screen and click on ‘Run Model'.

Assign a Maximum Allowable Distance (MAD)

Purpose: This function instructs the model not to consider labs located more than a defined distance
from referring sites. Setting a MAD means that your model considers access constraints when proposing
optimized referral networks. In the absence of this constraint, the model will choose the origin-destination
pairs that can be achieved at the lowest costs, considering all the costs and constraints included in the
model. This MAD can be applied for all tests, or selected tests only, as needed. It can also be applied at
a specific Admin 1 area level if needed. Different MAD values can be applied for different Admin 1 areas.

App navigation: Transportation Changes > Set the maximum allowable distance

© Run Model © View Outputs

o -

£ Location Changes

~ Demand Changes ® Transportation Changes & Testing Changes
L

Adjust Device Information

‘Add new HEs, Hubs, or Labs

Change Test Device Mapping

'Add Hubs from Existing HFs

o

Steps:

1. Filter by Test Type to change the MAD for select test types.

2. Bulk fill the Max Allowable Distance that will be applied (e.g. ‘10" for 10 kilometres).
3. Click Save and Commit Changes.
4

. Return to main screen and Run Model.
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Y

Please Note: This action only changes the MAD for the first echelon in the transportation
policy. For example, if the test type is transported ‘Via Hub’, then the constraint will only be
applied to the HF-Hub. If the test type is transported ‘Direct to Lab’, then the constraint will only
be applied from the HF to the testing site.

If you want to change this transportation assignment, then you will need to overwrite the
referral process:
1. Go to Transportation Changes > Overwrite Referral Linkages > Yes, overwrite.

2. Change the Referral Type for the Test Type (e.g. Direct to Lab or Via Hub). Build Referrals
following the New Country Creation process (explained above).

Add a new device

Purpose: When considering introducing a new technology, you might want to add a new device type into
the model. The following steps help you add a new device type in the network and allows the model to
recommend optimal locations. To increase the number of already-existing devices, skip directly to step 3
(described below).

Steps:

1. First, add the new device to the network:

App navigation: Make Changes to a Scenario > Adjust Device Information > Add New Device

Adjust Machine Info Add New Row

Enter values

Please enter a name for the new device type

Please enter the number of hours per snift

0

Please enter the annual snift cost

0

Please enter tne annualized overnead cost (cost to be applied even If no tests are run)

0

Please select the number of shifts you would like this device to run for

Select.

Please enter the startup cost that would apply to a new device being Installed

1
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+ Click Add New Device. A new page will pop up.

« Enter the device name, the number of hours per shift, annual shift cost, annual overhead cost,
the number of shifts, and the start-up cost of the device (if placed at a new laboratory). Click OK
at the bottom of the page.

+ Click ‘'Save Changes to Model'. The new device should appear in the table.

Device Info FUrtherinstucons _

Save Changes To Model
..

Device Type Y N#urspershit ¥ \shitcost ¥ \sSitestartupcost ¥ N\ Site Annual Overhead Cost ¥ N #Shinsperbay ¥ ScenarioName ¥ #d]

GeneXpert_04 Module BJG | 24 17 0.00 8599 1 BGD_G_1 203
Genexpert_16 Module BJG | 96 17 0.00 20131 1 BGD_JG_1 293
LED Microscope_BJG 6 a7 0.00 6.280 1 BGD_JG_1 293
Liquid Culture MGIT 960_BJG | 6 22 0.00 25324 1 BGD_JG_1 293
LPA GT Blot_BJG 6 2 0.00 27130 1 BGD_G_1 293
>

2
Solid Culture Lj_BJG 6 22 0.00 14,409 1 BGD_G_1 293

. Second, update the device test mapping:
App navigation: Make Changes to a Scenario > Adjust Device Information

+ Filter by the new device (added in the previous step). To ensure that all tests can be conducted
on this device, change the ‘Allowable Test’ column to ‘YES'. (The device-test combinations that are
not required should have ‘NO’ in this column.) For these allowable tests, edit the time per test,
number of modules for the device (use the default of 1.00), and the test cost.

+ Save and Commit changes.

¥\ Time per Test T\ Number of Modules

X

. Third, indicate where the model can place the new device, using one of these options:

+ Place additional devices at known locations: Select this option if you know the exact locations
where devices need to be added.

+ Allow model to choose where to place additional devices from a defined set of candidate health
facility locations: Select this option if you do not have exact locations, but rather a set of possible
health facilities from which the model can choose.

+ Allow model to choose where to place additional devices from a defined set of existing lab
locations: Select this option if you do not have exact locations, but rather a set of possible
laboratories from which the model can choose.
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The example below shows the selection of Option 3:

App navigation: Location Changes > Add devices > Consider add new devices at Lab Locations
(Potential)

|
Choose Site Addition Method

Enter Vzlues

Piease select the type of machine addition that you would like to perform is required

Ado naw device

nown Lab Lecations (Expansion)
Consioer ado new devices 3t Hea'th Facilty Locations (Potential)
Consioer sda new davices a3t Lso Locations (Potential)

+ Select'Click here to include Device Type and Max Quantity to Add'. Select the newly added device,
choose device addition type (max or fixed), and indicate how many of these devices should be
added. (See tips below.)

Candidate Site Selection Info Candidate Locations Summary Further Instructions

Step 1 - Select Device and Max number of units to add

c

e Device Type and Device Type Selectea Qw0 Ada Agaition Type Canaldate sites.

o : : :
niity to Add o Commit Candidate Locations
ec c e ak,; :
Va
1 ¥ setor Y AdminlArea ¥ Admin2Area ¥ Device Type ¥ Factor! ¥ Factor2 ¥ Factor3 ¥ Facors ¥ Factor5 ¥ Factor6 ¥ SetasCandi
aka Dhakat t: T VEs vEs
o ublic Level aka

Dhakal Genexpert

1,16 Module_both BGT ves vEs

+ Filter by sites that you want the model to consider as candidate locations for the placement of
the new device. Note: you can select more candidate locations than the number of devices you
wish to place.

« Bulk fill ‘'Set as Candidate? to ‘Yes'.

+ Click Save and Commit Candidate Locations. The number of Candidate Sites that you have
selected should appear in the grey box. (See screenshot above.)

+ Review the constraints in ‘Candidate Locations Summary'.
+ Return to main screen and Run Model.

+  While selecting device addition type, note that ‘Max constraint’ type means that the model
can select any number of devices less than or equal to the max number specified. ‘Fixed
constraint’ means that the exact number of devices will be included for optimization. It is
strongly recommended to time DNO ahead of procurement decisions and use Max constraint
to inform the number of instruments needed (if any).

« Users can commit constraints for multiple device types, which are captured in ‘Device addition
summary’.
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Step 4b: Compare network outputs

Purpose: Once you have built the baseline model and created optimization scenarios, you can review
outputs of each optimized scenario in detail with ‘Compare network outputs'. It allows you to compare
the trade-offs associated with a given scenario—in terms of access, device utilization, and costs—with
baseline models as well as with other scenarios. Decision-makers can use these outputs to weigh the pros
and cons of each scenario based on local contexts and requirements, which might vary within the same
country. Figure 4 provides an example of how trade-offs need to be considered between two approaches
while making decisions on the best-fit approach to scale up access to testing within a diagnostic network.

+ Use the High Level Summary to compare costs, service distance, demand met, and average
device utilization across all scenarios at the overall network level. It can help identify priority
scenarios that might be of relatively greater interest for implementation.

* Next, conduct a detailed comparison between any two scenarios using Scenario Comparison,
e.g. the breakdown of total costs, and which sites are going over capacity or sending samples
beyond the maximum allowable distance.

* Go to Detailed Scenario Review to look across device-test combinations, filter data by Admin
1 areas, and extract customized graphs / charts or detailed data tables.

*  You can use Scenario Comparison and Detailed Scenario Review to evaluate how specific
metrics change across pairs of scenarios.
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Figure 4: Comparing scenarios to decide on the preferred scenario for implementation (reproduced from the DNO guide)

TRADE-OFFS

Case study: improving access to testing within a defined turnaround time while maximizing cost efficiency. Existing capacity in the
network is underutilized and there is limited budget to invest in strengthening the system.

What approaches can be considered to scale up access to testing within the diagnostic network?

DNO considers two different scenarios:

Enhance use of available capacity within the network through sample Allow model to consider addition of new labs or devices if needed
referral. Do not allow model to consider new labs or devices. AND improve sample referral linkages.

DNO output DNO output

No new devices added, optimal allocation of sample referral Addition of two new devices at existing health facilities, plus
flows to existing devices optimal allocation of sample referral flows

y

Pros Cons

¢ Testing demand can be met ® Some long transport legs, ¢ Reduced distance to testing ® May have higher overall cost in
with existing device footprint which may delay turnaround sites, eliminating long transport some settings
e Usually lower overall cost time and negatively impact legs e Lower device utilization

. " TP access to care
® Higher device utilization

SETTING-SPECIFIC FACTORS TO CONSIDER: SETTING-SPECIFIC FACTORS TO CONSIDER:

¢ Transport referral may be costly and difficult to sustain in challenging * Additional budget and trained personnel required

environments e Additional devices may be preferred to enable on-site testing in

¢ Turnaround time requirements for priority tests may not be achieved remote settings

with a more centralized testing network in some settings e Utilizing devices for multi-disease testing can lead to better use of

available capacity

N AN J
v .

. Scenario 1

. Scenario 2

Access Device utilization Service distance

Decision-makers weigh up pros and cons for each scenario in their setting to decide on the preferred scenario for implementation
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Navigation: Front page > Compare Network Outputs

Py upua
Front Page SRR —
Q 3 ™
Review Current State Network Change the Network Compare Network Outputs
7 -

Steps:

IO NESVE R I ElgA Here you can compare the summary of different scenarios like Total Cost, Demand
by Test Type, average device utilization across all device types, and average service distance. In the drop-
down list on top of screen, select the scenarios whose outputs you wish to compare.

High Level summary.

# Home

High Lavel Summary

Scenarlo Comparison

LN ETF N ETTE iR This view allows users to compare across several parameters by selecting a
scenario in the Scenario Selection drop-down menu:

* Cost Summary: Includes Total Cost, Total Test Cost, Total Device Opl[erating] Cost, and Total
Transportation Cost

el rop Selection c
Top Summary Top Total Cost (S |
‘Scenario Name Y Total Cost Y Total Test Cost ¥ TotalDeviceOpCost ¥ Total Transportion Cost ¥ B TouiTestCont M ot Davice Op Cot [l Total Transporeat

High Level Summary

Scenario Comparison

» Cost Summary Device Utilization Labs Over Capacity Referral Links over Max Distance Service Distance
Detailed Summary | s e _
=

10 from Sotiom Selection

Bottom Total Cost @ T

Y TowiCost ¥ Total Test Cost ¥ ToulDevieOpCost ¥ TotlTransportion Cost ¥ W Towtetcos: M ToulDevkaOp Cost M Tota T

scw 03 a97.%0120 ssaesares 94191998 300997
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Device Utilization by Admin 1: Proportion of total available device capacity utilized in each scenario
in each Admin 1 area

Cost Summary

Device Utilization

Labs Over Capacity

Referral Links over Max Distance

ki _

Select Admin1 In table to view specific flows in Map c
Kamint Aress e v Machine Uiization oy Agmint o v
Admin 1 Area Name Y utilization 0 4
KAJADO 78 20K -
TURKANA: 9% g =
J 2 5
KERICHO o E E
sanco se : : 8 f : f I : F f : & § & 3 § f : ¢
, N s § & :# § ¢ § & § & z =& ¢ £ = ¥ § 2 3
NAROK so% g s 5 H 2 H H 8 El 3 g 3 5 H 8 g
H H z g2
susia aon
Admin1
— S T i ——— SR—— _
Select Admin In tabi to view speic flows In Map a1
Admint Areas c v Macnine Utilization by Admint [
Admin 1 Area Name Y utilization o i W ess W Usization
xaA00 2= <
TURKANA 66% 5
saanGo s g
susia s PR 5 = =z 3z = g = & 3 § = s =
z : : § s & 3 8 & & 3 : oz
xescro 5 gz g § £ g & * &8 & ° & % : 3
’ " : g & £ £ & S s 2
H 8 5 z H g Z H
MIGOR! aam -
Admin1

Service Distance: Average distance in kilometres travelled by samples originating from each Admin

1 area.

Scenario Comparison

# Home

Top - Scenario selection

SCN_003 ”

High Level Summary

Scenario Comparison

Detailed Summary

Bottom - Scenario Selection

SCN_005 -

Cost Summary Device Utilization

Country AVG Distance e

W AVG Distance.

Labs Over Capacity Referral Links over Max Distance

AVG Distance by Admint e -

W AVG Distancs

Service Distance

s000
w000
§

E 3
§ w0
2000
000 z ¢ - - M - - @ B =

2 3 : s : 3 g 8§ 3 ¢ % -
. £§ = & § £ g % : : % £ § : g £
: : 8 § * ¢# N 5 ¢ H H =
Cost Summary Device Utilization Labs Over Capacity Referral Links over Max Distance Service Distance
Country AVG Distance c AVG Distance by Admint c -
w00

W AYG Distance

¥AoRINL

mangWys -
caviren
v
e
oS
e
VWOONNG
VoIV
VHIRVAN
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* Labs Over Capacity: See which labs (if any) exceed their capacity when making the defined changes
in each scenario.

Top Sites Over Capacity Table cE®E & @ Y Q
Drag a column header here to group by that column

Site Admin 1 Y site Name Y Machine Type Y Number of Tests Y Number of Hours Y Total Capacity (HR) b 4 5 6 b 4

Cosesummary Device rization Labs Over Capacy RefertalLinksover Max Disance —— 4

Bottom Sites Over Capacity Tanle c e ® 8@ Y Q
Drag a column header nere to group by tat column
Site Admin 1 Y siteName Y Machine Type Y Number of Tests. Y Number of Hours ¥ Total Capacity (HR) ¥ Machine Utilization Y Optimized Status Y

TURKANA 1ab_TURKANA X_Kakuma Mission Hospital 9450 POC Molecular device IV_K29 5501 523241 3.000 183.37% Running Over Capacry

ip:

Please note that the High Level Summary and Scenario Comparison views present aggregated
data across all test types and devices. A deeper analysis of each scenario using Detailed Summary
is recommended to analyse metrics individually for each test type, e.g. TB, HIV EID, or HIV VL. For
example, overall service distance might decrease in Scenario B compared to Scenario A, but you might
want to consider how service distance changes for TB samples compared to HIV viral load samples.

ISENELC R EIRY This tab presents disaggregated metrics for each scenario using the same views as
Review Current State Network (for analysing the preliminary baseline model). In this option, users can
select different optimized scenarios and view the results in detail.

Detailed Scenario Review

A Home Summary

Summary

Scenario selecti._ ¢ |

Total Cost el|w]||s Demand by Test Type ||| Sites Over Capacity
=]
B TotalTestCost M Total Machine Cost Il Transporttion Cost Wt I Number of ites

600.00M 8875121
Summary 105180000

40000

20000M 5053602
Location

000 275078 gl
Current Stage

Capacty

Service Distance AVG el Service Time AVG e || ¥ Machine Utilization AVG c

M Service Distance AVG W Machine Utilzation AVG

055959 4000%
4475 =
el 30.00%
Referral Linkages
033559
2000%
022359
Transportation siiss 1000%

Current Stage Current Stage Current Stage
High Level Summary Km Hours Utilization
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Step 5: Select outputs for implementation

A country's overall health strategy and goals for laboratory systems strengthening and different disease
programs need to be considered while selecting potential outputs for implementation. The multi-
stakeholder technical working group (or equivalent mechanism) should consider the options and prioritize
solutions that help expand rapid and equitable access to testing and that improve cost-efficiency of the
network. For example, in Figure 4 on page 43, a country might prioritize Scenario 2 if the aim is to reduce
service distances for sample referral in hard-to-reach areas and has funds available to procure additional
devices, to be placed in regions where establishing reliable SRS is not possible. A country might prioritize
Scenario 1 if it is looking to maximize its use of existing device capacity in urban areas with a good pre-
existing sample referral network, or if establishment of a reliable sample referral network in remote and
hard to reach areas is feasible.

Different interventions might be needed to implement the recommendations emerging from the analysis,
either across the network or in specific regions. These interventions include preparing funding requests
/ budgets, procuring additional instruments, developing guidelines and operational plans to implement
integrated disease testing or a new sample referral network in a specific province or county, and creating
micro-plans to relocate devices or reroute sample referrals between selected sites. Timelines for obtaining
approvals and securing fund allocations, as needed, should also be factored in while developing an
implementation plan.

Ongoing monitoring of the implementation of the recommendations, along with updating the analysis
periodically, are critical to ensure that the DNO is aligned with long-term goals and progress of the network.
OptiDx enables users to easily update their network models to address evolving needs and priorities, for
example, when there are significant changes in the network, including to test demand, sites, and devices,
updated testing algorithms, or plans for service integration. Visit www.optidx.org for case studies that
detail different countries’ experiences using OptiDx to conduct DNO analysis.
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Using OptiDx to conduct RO

This section provides an overview of the route optimization (RO) functionality in OptiDx, which typically
follows a DNO analysis. RO creates a detailed plan of the sample referral network recommended using
DNO. It takes inputs related to travel times, frequency, speed by route, and / or mode for transporting
samples from health facilities to Hub / Labs, given specific requirements such as allow / prohibit cross-
border referrals between administrative areas. RO compares different types of route plans, such as direct
from HF to Hub / Lab or multi-stop routes, and you can define requirements by mode, test types, and
admin areas that meet the overall aim of the network.

Data requirements

In addition to the data inputs for DNO mentioned under Step 2, ‘Collate and prepare data’, RO analyses
require:

+ Avalidated DNO historical baseline model

+ Existing and / or potential transport modes for each Admin 1 area

« For each transport mode: average speed, available hours per day per mode, and cost per km

« Sample pick-up frequency at facility

Examples of RO outputs

1. Multi-stop results

In a multi-stop route, samples are picked up from multiple facilities en route from the starting point
to the testing laboratory. A direct-to-lab route implies that samples are transported between a
single starting point (health facility) and a single destination (testing laboratory). An RO analysis can
recommend the best-fit approach between clusters of health facilities and testing laboratories based
on distances, costs, and referral policies. You can assess how routes are set up in your network by
viewing outputs, such as number of health facilities and transportation costs by the route type (i.e.,
multi-stop route or direct-to-lab).

Multi-Stop vs Direct Routing Summary

cel H Admin1 Area Selection
#A Home

Click on Truck to Select Admin1 K]

Number of HFs By Route Type c||=|[% Number of HFs e |1

40000 a KAJIADO TURKANA
30000
20000

uuuuu

10000

000

Costs by Route Type e||«||t Routing Costs cl|

1000000000

2l KAIADO TURKANA

Direct 838.27K 456M

750000000

Direct 216M 909.74K
120395469 from

215681553 e

83826601

MultiStop 1.20M 425M
e
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You can also visualize the transport lanes on a map to see the origin and destination points of each
transport lane and easily identify longer lanes that are potentially causing testing delays.
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2. Distance band results

You can look at details of transport routes, including which health facilities, labs, and hubs are

included in each route, and the sequence of locations in each route.

Multi-Stop vs Direct Routing Summary

Scenario Selection {

# Home

< Back

AvealLabs Routing Summary Route Details Further information
Testing Site Route Stops c
Drag a column header here to group by that column
Route ID ¥ Stop Number Y HE v
000001 100 KAJIADO_Kinito Dispensary COF_9068
MR 000001 200 KAJIADO_Mile 46 Health Centre_9065
Drag a column header here to group by that column 000001 300 KAIADO_Namanga Health Centre 12374
N [ KAJADO_Namanga Wellness Centre_12:
- v 00000 ) JIADO_Namanga Wellness Centre_123
000001 500 KAJADO_Mabruk Medical Clinic_2016
000001 =
000001 600 KAJIADO_Boarder Medical Clinic Namang,
000002
000001 700 KAJADO_Uzima Medical Clinic Namanga.
000003
000001 800 KAJADO_Shujaa Project Namanga_12382
000004
000001 900 KAJADO_PCEA Karero Dispensary_New._
000005
000001 1000 KAJIADO_Tuiah Medical Services 12370
000001 10 KAJADO_Alpha Medical Cinic Mile Tisa_I
000001 1200 KAJADO_Enkorika Health Centre 8031

Test e
KAIADO_XP_Kajlado Distict Hospital90.
KAIADO_XP._Kajlado Distict Hospital 50,
KAIADO_XP_Kajlado Disrict Hospital 90,
KAJIADO_XP_Kajiado District Hospita90.
KAIADO_XP._Kajiado Distict Hospital 90
KAIADO_XP._Kajiado District Hospital 50
KAJIADO_XP_Kajlado District Hospital 90,
KAJIADO_XP_Kajlado Distict Hospital 90
KAIADO_XP_Kajiado District Hospital %0
KAIADO_XP_Kajiado Ditrict Hospital 90,
KAIADO_XP_Kajiado District Hospital 90,

KAJIADO_XP._Kajlado District Hospital_90.

g::>

The RO functionality of OptiDx is currently under revision. Detailed guidance on steps for conducting

RO in OptiDx will be included in an updated version of this guide.
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Annexure A: OptiDx terminology guide

Term Definition

Admin Area Sub-national geographical region corresponding to an administrative unit. Admin areas are defined at two levels:
1) Admin 1 area, i.e. the first-level administrative country subdivision, e.g. a state or a province; 2) Admin 2 area,
i.e. second-level administrative country subdivision below Admin1 area, e.g. district. Admin Area allows users to
define the scope of inputs, assumptions, and constraints. Admin areas corresponding to referring health facilities
are referred to as ‘Collection Admin Area’ or ‘Source Admin Area’, while those corresponding to labs or testing sites
are referred to as ‘Testing Admin Area’. [Data Input]

Capacity Capacity is the number of tests that can be performed on a given device or devices in a given time period. In Op-
tiDx, total testing capacity available is represented in terms of time, i.e. the total hours available to perform a given
test, assuming each test takes a pre-defined amount of time.

Cost per test Unit cost incurred to perform a specific test. It includes the cost of reagents & consumables used to conduct a test,
disaggregated by device & test type. This is calculated using the Costing template provided. [Data Input]

Country Code A unique 3-digit code that is used to represent the country. It is defined by the user and can be any combination of
digits. [Data Input]

Current State A digital representation of the structure of the diagnostic network (also referred to as the preliminary baseline
Network model), created via the new country creation process in OptiDx. Where available, a historical baseline model is
created to reflect the actual current state, which can then be compared with future state scenarios.

Demand Number of tests ordered over a one-year period. Demand may be expressed per referring health facility, per
laboratory / testing site, per Admin Area, or for the whole diagnostic network, and it is typically disaggregated by
test type. For the current state network, actual testing volume is often used as a proxy for demand. For future
state scenarios, projected test demand is calculated based on national targets. Year can imply either financial or
calendar year.

Demand Scaling  Functionality that allows users to apply a projected increase or decrease in demand for a test type within the
OptiDx app, instead of making changes to the input data. It can be used to assess the impact of change in demand
on the network. [Data Input]

Device Also referred to as testing platform or analyser, Device denotes the type of diagnostic instrument or equipment in
a laboratory or testing site on which testing can be performed. Where the same technology is available in multiple
sizes, the devices are entered separately in OptiDx to allow for device-specific capacity to be considered in the
model. For non-instrumented tests, ‘Device’ can be used to denote the testing capacity at a site. [Data Input]

Device Capability Users can update device-test combinations in the network and enter input parameters like cost, time per test,
allowable tests, etc., using this functionality. [Data Input]

Device Operating Annualized cost incurred in operating a testing device. It is the fixed cost of operating the device over a one-year

Cost period and includes the cost of the device itself (e.g. procurement costs, warranty, maintenance, etc.), human
resource costs, and quality assurance costs. If a new device is placed at a new site, this cost will also include the
Start-Up Cost. [Data Input]

Device Utilization The level of usage of the device within a set time period, i.e. number of tests (actual for baseline and theoretical for
future scenarios) that can be conducted, as a proportion of the maximum theoretical capacity. [OptiDx Output]

Excel Plug-in Connection between MS Excel & OptiDx used to make significant changes to data inputs in OptiDx. This can be
accessed through the User icon in top-right corner of OptiDx. Small changes to the data can also be made directly
in the app via ‘Tables’ view.

Facility Level The administrative hierarchy level for a health facility. This can be defined as per the multi-tiered public health
infrastructure of a country, e.g. Level 1 commonly denotes the community level primary health clinics, and Level 4
denotes tertiary hospitals. [Data Input]

Health Facilities  Physical location where demand for a diagnostic test originates or where samples for a diagnostic test are collected.
This may be the same as ‘labs’ when testing is conducted on-site. Also referred to as ‘collection point’ or ‘source’.
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Term Definition

The physical locations where samples may be pooled after leaving the health facility. The hub may offer cer-
tain testing on-site or may only serve as an intermediate pooling and processing point (i.e., for centrifuging) for
samples before they are transported to the testing facility. Hubs may also offer quality checks and documentation

Hubs

points for samples.

Labs

The physical locations where the samples are tested. If the diagnostic test is offered on-site, then this could be
the same physical location as the collection site. If testing occurs off-site, then this would be the physical location
of the laboratory. Where testing is done outside a laboratory, the term ‘Labs’ is used to denote the Testing Site

location.

Maximum
Allowable
Distance (MAD)

The maximum distance over which a sample can be allowed to travel between any Health Facility and Lab / Hub in
the network. It may be used as a constraint aimed at improving access to services in an optimization scenario. The
maximum distance can be applied at the health facility Admin 1 area level and can be varied by test type. [Data

Input]

Mode Cost per
Km

The average cost per km to transport a sample in the referral system via a particular mode of transport.

Mode Speed Average speed at which each type of transport defined under ‘transportation mode’ operates within the network.

Model A digital representation of the diagnostic network comprising the location and volume of test demand and capaci-
ty, and the sample referral system, that delivers healthcare services to meet the health needs of target populations
with applied constraints.

Module Number of compartments in a device which can perform a test type simultaneously. For example, GeneXpert de-

vices are available in 4-, 6-, or 12-module versions. Number of modules is an OptiDx input that is used to calculate

device capacity.

New Country
Creation

Process of setting up a baseline / current state model for a country in OptiDx.

Number of Shifts

Maximum number of shifts that can be run on a given device in a 24-hour day based on local context, such as site
opening times and HR availability. A typical working day with 1 shift is 8 hours, but some sites might function in 2

shifts of 6 hours each. [Data Input]

OptiDx

Web-based, open-access tool developed by FIND, Coupa, and the USAID Global Health Supply Chain Program-Pro-
curement and Supply Management (GHSC-PSM) project, to conduct diagnostic network optimization and route

optimization analysis.

Overhead Cost

Annualized cost incurred in operating a testing device. It is the fixed cost of operating the device over a one-year
period and includes the cost of the device itself (e.g. procurement costs, warranty, maintenance, etc.), and quality
assurance costs. Together with the human resource cost, it forms part of the Device Operating Cost. This is an

input in OptiDx.

Referral Linkages

The connections or linkages between the Health Facilities and Hubs / Labs and between the Hubs and Labs that

represent the flow of samples within the network. [OptiDx Output]

Sample Pick-up

Number of times per week when samples are collected from Health Facilities / Hubs to be transported to a labora-

frequency tory for testing. The frequency can be defined at national or Admin 1 area level.

Scenarios A set of defined inputs, assumptions, and constraints that are applied together to analyse potential reconfigu-
rations of a country’s current diagnostic network to answer ‘What if’ questions (given changes in inputs such as
capacity or demand) created through stakeholder discussions. Scenarios are benchmarked against the baseline to
compare access, efficiency, and cost metrics.

Sector The nature of ownership / management of a health facility in the network, i.e. public or private health sector.

Service Distance

Distance over which samples are transported from a Health facility to a Hub / Lab. It can be viewed at an overall

network level or at a facility or Admin area 1 level. [OptiDx output]
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Term Definition

Service Time

Time required to transport samples from a Health Facility to a Hub / Lab. It can be viewed at an overall network
level or at a facility or Admin area 1 level. [OptiDx output]

Shape file name

Simple, non-topological format for storing the geometric location and attribute information of geographic features.
Geographic features in a shapefile can be represented by points, lines, or polygons (areas). It is used to create a
map of the country. [Data Input]

Shift Number of rotations for which laboratories operate in a 24-hour period. Smaller laboratories might function for 1
shift of 6 or 8 hours, whereas central laboratories might operate multiple shifts.

Shift Capacity Maximum number of hours a device can operate per shift, e.g. 6 or 8 hours. It is expressed in hours and helps

(HR) define total network capacity. [Data Input]

Shift Cost This is an annual cost and represents the direct cost of staff to operate a device per day or per shift over the

course of a year. It forms part of the calculation of the total Device Operating Cost. [Data Input]

Start-Up cost

Annualized fixed cost that applies to a new device being installed at a new site. It includes all costs (equipment and
infrastructure) that are associated with the set-up of a new laboratory or testing site for a new device. It is an input
into OptiDx. This cost should only be applied if a device is placed at a site that currently does not operate a similar
device and that would require additional infrastructure adjustments or additional equipment in order to be able to
operate that device.

Test Type

Refers to one or more generic tests which are conducted in the network and included in the analysis. It can be de-
fined as per the scope of the study. For example, for HIV Viral load, the demand may be met using multiple specific
tests by different manufacturers and on different devices (e.g. Xpert HIV VL, mPIMA, Roche, Abbott), or could be
specific to one manufacturer.

Time Per Test

Number of hours (or minutes expressed in hours) that are needed to conduct one test on a device. This is an input
in OptiDx to calculate shift capacity.

Total Estimated
cost

Annual total estimated cost for operating the country diagnostic network. It includes the Total Test Cost, Device
Operating Cost, and Transportation Cost. It varies depending on the inputs for each scenario. [OptiDx Output]
Note: This cost is not appropriate for budgeting purposes as it includes annualized capital costs in order to
facilitate trade-off decisions within the model. It provides, however, a useful estimate of the cost to operate the
network over the period of a year.

Total Test Cost

Variable cost of conducting a test. It covers the cost of reagents and consumables used to run a test, disaggregated
by device and test type. This is an input and output metric in OptiDx.

Transportation

Includes outputs available in OptiDx related to distances travelled by samples in the diagnostic network, disaggre-
gated by test type and Admin 1 Area.

Transportation
Cost

All expenses incurred per year to transport samples from Health Facilities / Hubs to the laboratories for testing. It
is a function of the Cost per Km (fuel, maintenance, depreciation, driver salaries, etc.), sample pick-up frequency,
and distance travelled.

Transportation
Mode

Different means by which samples are transported from Health Facilities / Hubs to laboratories for testing. Com-
mon transport modes include motorbike, motor vehicle, and third-party courier.

User level

Type of user access that determines the extent of functionalities in OptiDx, i.e. whether the user can only view and
modify existing country models, or also create new country models.

Working Days

Total number of working days in a year for which labs in the network are operational, excluding non-working days
and public holidays.
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Site map of OptiDx

Annexure B
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Annexure C: Costing template

OptiDX Costing template Optf@

OPTIMIZING DIAGNOSTIC NETWORKS
Overview
This tool calculates the cost inputs required to populate the OptiDx diagnostic network tool. Where possible, the costing tool has been
pre-populated with information. However, the country team needs to verify this information, and/or adjust it to country specific
conditions and prices. The Results tabs contain all calculations that will be inputted into the OptiDx input data template . The result

sheets contain:

(1) Device-level costs: shift costs (staff/HR costs), and overhead costs (equipment and QA costs), and start-up costs (the cost to place
a new device at a new laboratory);

(2) Cost per test by device type and test type which includes the reagent/supply cost per test.

Cells to be populated/verified by country team. They might contain formulas but these can be overwritten

Calculated cells. Please do not overwrite the information in these cells/

nstructions

Contacts  Saoroh Girdwood sgirdwood@heroza.org; Mariet Benade mbenade @bu.edu; Mayank Pandey Mayank. Pandey@finddx. org

Date updated

aster sheet: Version 1

SR - seccion | sosumpions | rescon | oevce con | tvarble | ocaupment | 311 | 32 | &1 sarup | saseriup | s0n |

Download the template from https://www.optidx.org/resources/
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Annexure D: Scenario creation template

Instructions:
- Please go through each i populate th iption p
e o b e S ipi : i - : -
itis st be changed. More colu i i the end, but pleas if isting
~The sheet icin-built idation to flag out. ial i
- Kindly i the rel imization using jon to 'include’ or ‘exclude’ under the column Status
-Additional details about the network not captured in other columns may be added under the 'Notes' column. It i i i i Sample i
-Please i i ithin i blue. Yi itid in needed.
- ill be used needed for fios. Please: ta save the file using the rightfile name for e.g. Kenya baseline model or Kenya_scenario 1_2023, Use the description saction at the bottam of the sheet to include more detailsabout the
scenario as needed.

i}

Scenario Name Description

For e.g. Kenya | FOT &:5. This scenario reprasents the historical baseline data for Kenya during the period Jan'20 to Dec’20.
baseline

Please fill the. ioned i i y

Number of R e Ealnt e ot T Wihica i oo oo = e

working days

1) Please fill i in

2) Please make sure to include data in all the i i ipti id usi i i I Thes: this sheet into OptiDx.

Scenario Element Description
Include facility master data for Heatlh Facilities, Labs, Hubs. Following columns are mandatory: Sites, Address, City, Admin Areal, Country, Latitude, Lengitude, Admin Area 2, Facility Level, Sector, HIVCapable, TBCapable,
5 s Status. Columns Inter-Admin 1 and Intra-Admind are optional. [fthe network has hubs and the sample pick-up frequency is different for HFs and hubs, itwill be imperative to add the frequency in the Hubs tab too.
Heslth Facility Master
For Labs and Hubs -» Sites, Status columns are mandstory
2 Lebs Include the details of health facilities that have devices and conduct tests included in the ‘tests'tsb. This is a subset of facilities included in the health facility master.
3 Hubs Include the details of health facilities that act as consolidation centres in 3 sample referral system. This is a subset of facilities included in the health facility master. Columns Inter-Admin 1 and Intra-Admin1 are optional
4 Tests Include the names of test types that are included in this analysis. Following columns are mandatory: Test Type, Referral Type, Status
& e Include the names of davices that are to ba included in the analysis. Following columns re mandatory: Devica Type, Shift Capacity, *Shift cost [per shift), *Overhzead cost | Annualized cost), Max Number of Shifts, Status
e *“These costs must be added from the costing template
3 Modes Include details regarding the means of transporting samples in the network at a nations| lavel . Following figlds are mandstory: Mode, Mode Speed, CostParki
o vED 3 Include the annual number of tests originating at each health facility. This can be histerical numbers for baseline models and projections for optimization scenarios. Following columns are mandatory: Health Facility, Test,
B Demand, Status
3 Lab Device Parameters Include mapping of Devices with Labs, Following columns are manatory: Device Tpe, Lab, No. of existing devices, Maximum number of shifts, Status
Include the device capacities by shift and the costs per test. Followingfields are mandatory: Device, Test, Max tests per Shift, Cost per test”, Status
L] Device Test Parameters g
*This cost must be added from the casting template

n | _Overview | Health Facility Master | Labs | Hubs | Tests | Devices | Devices Future | Modes | 'HF Demand ‘ HF Future Demand Lab Device Parameters Device Test Parameters H

Download the template from https://www.optidx.org/resources/
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Annexure E: Downloading editor plug-in from llama.ai

To access the plugin, log in to the llama.ai platform, then click on the ‘App Studio’ icon.

Recent Activity

OptiDx v2 - Opened
about 1 hour ago

Go to Data Management —>

Insights Modeler

7

App Studio

App Studio
OpenX

Navigate to the OptiDx landing page. In the top right corner is an icon of a person'’s silhouette. Click on the icon.

6-49ef-8313-7eaba93e24cc

x Master User Training X I @ us-prod.asyncgw.teams.microsof X | +

v — X
a e x @ :
Reading list

Opt‘@

OPTIMIZING DIAGNOSTIC NETWORKS

You will see a drop-down menu. Select ‘Download Editor Plugins'. Once that is downloaded, you can double-

click the msi to run the installer.

i PluginSetup.msi

Assuming you have IT permissions that allow you to install the plug-in, this should take you no more than
5 minutes. If you do not have permissions, you may need to contact IT for help. When running the installer,

choose the ‘complete’ option.

a4
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Annexure F: Common errors in building a preliminary baseline model

Which step Error Source of Probable How to resolve

in the NCC

process

message /
issue

error

causes

Step O Dummy Step O Dummy Overwrite Re-populate the OptiDx input tem-
inputs up- inputs not existing data plate and delete dummy data
loaded in the deleted from in the OptiDx
model input file input tem-

plate

Step 1 Email alert Step 1 Data has not Populate the Re-populate the input data template
that some / been correctly  OptiDx input and check for any warnings / errors
all sheets in entered into data template
template are the template as per instruc-
not uploaded tions provided

in Overview
sheet

Step 2 or Labs and Step 2 or Incorrect Input the cor-  Re-check geocoding and update the

Step 3 Hubs may not  Step 3 geocode rect geocode geocodes in step 2 or step 3
be present in the input
within geo template
boundary

‘Capacity’ in The utilization ~ Step 2 Device name Use the same  Re-check that you are using a con-

the Detailed in results are mismatch device name sistent device name throughout

Scenario undervalued among differ-  across all the

Review ent tabs tabs for a

given device
type

‘Referral The lane Step 2 or Missing geo- Avoid HFs Populate the geocode of HFs or labs

Linkages’ and distances are Step 3 code (latitude  or Labs with with the missing geocode

‘Transporta- unrealistically and longi- missing or

tion'in the long tude) empty string

Detailed Sce- in geocode

nario Review in the input

template

Step 6 Create refer- Step 2 or You failed to Press ‘Com- Re-visit step 2 and 3 to commit sites
ral linkages Step 3 click the ‘Com-  mit' button in
process does mit buttonin  all steps
not output Steps 2 or 3
desired lanes
(some Ori-
gin-Destina-
tion linkages
are missing)

Run Baseline Model status Step 5 Empty Avoid empty Go to step 5 and update HF demand
‘Failed’ demand demand value

value may be for HF
present
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Which step
in the NCC
process

Error
message /

issue

Source of
error

Probable
causes

How to resolve

8 Step 5 Demand Step 5 At least one The HFs Go to step 5 and either remove or
assigned to a HF instep5is  presentin rename the HF presentin step 5
non-existent not presentin  step 5should  and not in step 3. Alternatively, go
HF step 3 be presentin to step 3 and add additional HFs.

step 3

9 Step 8 Desired lanes  Any preceding  Improper Select ‘Mode Select ‘Mode assignment type’ from
not created step in the selection in assignment the drop-down menu in step 8 (New
or no lanes process one of the type’ from the  Country: Admin Selections)
created after intermediate drop-down
committing steps menu in step
Steps 8.1 to 8 (New Coun-

8.5 try: Admin
Selections)

10 Step 8 Desired lanes  Any preceding  Improper In step 8, set In step 8, set ‘Enable Referrals’ to
not created step in the selection in ‘Enable Refer-  ‘True as per the requirements’ (New
or no lanes process one of the rals' to True Country: Assign Modes and Test
created after intermediate as per the Types to Admin 1)
committing steps requirements’

Steps 8.1 to (New Coun-

8.5 try: Assign
Modes and
Test Types to
Admin 1)

1 Run Baseline Model status Step 2 Same name Use prefix Go to step 2 and update the names

‘Failed’ for HF and ‘lab"and ‘hub’  with the prefix ‘lab’ or ‘hub’
Lab for respec-
tive facilities
in the input
template

12 Step 11 Missing Input tem- Different de- Consistent de-  Update the device name in the input
test-device plate vice name in vice and test template and reupload the data.
combination nc_device and  types across Rerun all the steps.

nc_devicetest different tabs
tabs

13 Any step Application Issues with Rerun the model from the previous
termination the server step or build a new model

14 Any step Long run- Issues with Rerun the model from the previous
times the server step or build a new model
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