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WHO Global Tuberculosis Report

“around 45% of 
TB patients in Tanzania 
face catastrophic costs, 
spending more than 20% 

of their annual household income” 

“Tanzania belongs to the 
success stories on country 

level of high TB burden 
countries”

[1,2]



With  overall reduced 
incidence new strategies 
are needed to detect 
suspect cases at an early 
stage of infection.

222 per 100 000 
TB incidence in Tanzania  in 2020



GeneXpert MTB/RIF  AFB-Smear

Sensitivity 98 % 
Specificity 93 %

Sensitivity 68 %
Specificity 74 %

Low availabilityHigh availability

Rifampicin resistance



Main problems of TB 
diagnostics and treatment

and how to overcome them





i. Intensified screening 

ii. Optimization of existing GeneXpert® machines and introduction of new TB diagnostic 

technologies

iii. Strengthening of programme data quality and transitioning to electronic-based 

platforms

iv. Introduction of innovative transport systems for sputum samples to GeneXpert sites 

and culture laboratories. 

v. Enhancing engagement of the private sector in TB control. 

vi. Engagement of health platforms to improve child health services

vii. Engagement of Community Health Workers (CHWs) in systematic screening of 

communities and high-risk groups 

… and how HTI supports to meets the goals!

Background: strategy of the Tanzanian national TB programme (NTLP)



Introducing: HTI 
Health Telematics Infrastructure

connecting the rural village population
and central modern diagnostic facilities

for TB- and HIV diagnosis and care



HTI system architecture





Data analysis 
processing real time data for public
health and monitoring individual
performance of healthcare facilities

Connection
linking rural healthcare facilities
to transport services and central
laboratories

Notification
fast digital transfer of health
related information and
involving patients into diagnostic
and treatment cycle to improve
adherence

Healthcare database
providing robust storage and
decentralized accessibility collecting
case related information in one place

Key functionalities of HTI



TB-workflow in HTI



TB suspect 
registration

Diagnosis
management

Treatment 
management



Dispensary 
Health Centre

TB-suspect detected

Registration in HTI, 
Sputum sample 
registered, labelled with 
barcode

Registration confirmed 
by SMS 

Optional: SMS to Driver 
for sample pickup

New case Transport and Testing Result & Interpretation Treatment initiation Follow up

(Central) Lab

Sample delivery to lab

GeneXpert or 
AFB Smear analysis

Documentation of test 
result in ODK

SMS to Health care 
worker : test result
+ GeneXpert: 
Rifampicin resistance 

SMS to patient: sample 
was analysed

Dispensary
Health Centre

Interpretation of test 
result:
medical discharge or 
treatment initiation  

Documentation of 
medical decision 

Notification to patient 
with further instructions

Dispensary
Health centre

TB counselling
dispensing of drugs

Documentation of 
medical visit
and
next appointment

Patient receives date of 
next appointment via 
SMS

SMS reminds patient 
one day before next 
appointment

Dispensary
Health centre

Follow-up, dispensing
of drugs.Reevaulation:
Continue treatment or
medical discharge

Documentation of
visit, next appointment

Health care worker
receives SMS if
patient doesn’t show
up for appointment

End of treatment: 
documentation of
outcome



Project implementation
Ifakara TC and Mlimba DC



HTI Project Area
Ifakara town council

Mlimba district council

Project evaluation



HTI Training
teaching Tanzanian healthcare staff in implementing and 

maintaining a health telematics infrastructure

so far we have trained:
32 female
27 male

lab worker and health care worker 

HTI Education
educating patients about TB symptoms, diagnostic and 

treatment and what is HTI and its benefits

499 patients educated 
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Data analysis: google data studio



Mlimba Health Centre







HIV-Workflow in HTI





Health Centre (CTC)

classification in stable or
unstable HIV patient

Registration electronically in 
HTI 
by health care worker

Viral load sample registered 
and marked with barcode

Registration is confirmed to the
patient through SMS 

Optional: SMS to Driver for
sample pickup

Transport & TestingHIV clinical visit Follow up

(Central) Lab

Sample delivery to lab

Viral load analysis

Documentation of test result
in ODK

Health care worker will 
receive test result by SMS

Notification to patient that
sample was analysed

Health Centre

Interpretation of test result:
Follow-up or treatment
optimization necessary

Documentation of medical
decision

Notification to patient with
further instructions and date of
next appointment

Result & Interpretation

Health centre

Frequent follow-up and
annual viral load testing

Documentation of medical
visit, next appointment

SMS reminds patient one 
day before next appointment

Health care worker receives 
SMS if patient doesn’t show 
up for scheduled  
appointment



Overview

1. Data types and data protection
2. API – HTI talking to other IT systems
3. Outlook – next steps for HTI ?



Data protection – HTI uses pseudonyms

Only the healthcare worker can re-identify a patient based on pseudonym in patient chart

Patient identifiable
information

Name
Surname

DOB
Phone number

+
Pseudonym

Phone number
+

Pseudonym

HTI

Test registration

Patient registration

Test results

Patient record



Data structure of Personally-identifiable information (PII) in HTI

Healthcare worker à ID + phone number

TB/HIV sample à sample ID 

HIV-patient or TB patient
on treatment à ID + phone number

Example for TB sample ID

Example for TB treatment ID



Data types and data protection –
From pseudonymized to anonymized data

12345678

12345678
12345678

12345678

12345678

Pseudonymized data Replace pseudonym with
random number Anonymized data

Data processing with lower
security level

Google
DHIS2



Application programming
interface (API): 

à HTI talks to other
healthcare IT systems !



HTI API - Data transformation

Data connected to a 
person or sample

Transformation of data
structure

Data connected to a medical
event (e.g. a diagnosis)

Data aggregation by
external software

Google
DHIS2

HTI API



HTI-API: example for anonymized data: 

Google data studio Tanzanian DHIS



HTI-API: example for pseudonymized data: 

GOTHOMIS or AFYA CARE



EVLIMS
System + Server

Viral load testing
ABOTT

Central Lab

TELEHUB 
SERVER

MDH / Boresha Afya

Level I: Testing 
Lab

Health Telematics
Server

TELEHUB access 
at

Health Centre

Data clerk prints HVL 
results, picked up by 

CTC healthcare
worker

CTC healthcare 
worker

Level II: Health 
Centre

HVL result sent by 
SMS

Patient receives 
results and new 
appointment at 
home by SMS

Level III: Patient at 
the community

ABBOTT + EVLIMS 

TELEHUB

Health Telematics

KEY

Next patient visit at 
CTC

Effect of HTI: receives result timely 
and at home

API

HTI-API: transfer of pseudonymized data from MDH/Boresha Afya Telehub
(pending approval):



Cost breakdown (estimate) for running HTI
Position Cost implementation / rollout Cost maintenance

Software packages Free Free

SMS service provider 1-10c US$/message 1-10c US$/message

SIM cards (if no WiFi available) Depending on provider Depending on provider and WiFi 
availability

Server infrastructure / 
maintenance / IT technician

0.25 IT – technician after initial setup
Server rent, if not shared with other
projects

0.1 IT technician
Server rent, if not shared with other
projects

Field team for training, ID-
management, supplies, helpline, 
SIM management, internal/ 
external communication

1MD, 1 Clinical officer 0.25 MD, 1 CO, later maybe shared with
other projects

1 Tablet compter / health facility 120 USD / device



Why HTI to end TB ?

2030

à As incidence may go down 

even further, increasing the

availability of highly sensitive 

methods will become even

more important

à HTI increases in particular
the „rural sensitivity“ of

GeneXpert.



Status of the project
Project timeline  and status as of March 2022
Q1-2020 Q2-2020 Q3-2020 Q4-2020 Q1-2021 Q2_2021 Q3-2021 Q4-2021 Q1-2022 Q2-2022 Q3-2022 Q4_2022

GIZ funding
Projet setup
Field research
HTI design
Pilot implementation
Field rollout
Field data acquisition
Analysis
Project evaluation
System documentation
Handover

BMBF funding
HTI API design & testing
Data protection concept
Social science research
Scientific publication

Corona pandemic

Funding period



Summary 

• HTI provides access to molecular tests in rural and

hard-to-reach populations

• HTI is a modular, open-source low-cost platform, 

available to the public

• Digitalization of TB/HIV-workflow leads to:

• Reduction in test turnaround time

• Reduction in drop-outs and lost-to-follow up

• Generation of public health data in real time



Outlook: scenarios for further use

• Handover to local NGO partner for further implementation

• Ideally, the local partner has already IT-infrastructure and IT-personnel in 

place and working, additional costs would be minimal

• More data needed in extended running phase of HTI, increase of project area 
coverage

• Use for other diseases or administration of rural health programmes (e.g. 

vaccine rollout monitoring) ?

• Scientific data / detailed cost analysis by mid/end of 2022

• Mid- to long-term: integration into governmental IT-services alongside

GOTHOMIS / DHIS2
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