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The Instituto Nacional de Saúde (INS) of 
Mozambique

❑ The main mandate is to generate evidence to inform policy-making decisions 
within the health sector in Mozambique. 

❑ INS became an autonomous institution in 2017, turning into the national 
authority for activities related to the generation of evidence in health in 
Mozambique.



INS Responsibilities within the Health System

01
Clinical, biomedical, health system and socio-anthropological
research

02 Laboratory Reference Services and Systems

03 Surveillance, Emergency Response and Health Observation 

04 Health Communication

05 Training in Public Health

06
Partnerships with national and international institutions for 
research, education and public health activities



TB epidemic in Mozambique

❑In 2011, TB was declared a National Emergency;

❑TB; MDR-TB; TB-HIV high burden country;

❑TB incidence: 361 / 100,000 population;

❑Total cases notified (2023): 116 317;

❑RR-TB cases: 4200

❑New cases of MDR/RR-TB: 2.99%

❑Previous treated cases of MDR/RR-TB: 12.47%

❑Bacteriologically-confirmed cases tested for susceptibility to rifampicin: 85% 

❑242 GeneXpert equipment, 34 Truenats, 36 of them are 10 colours and 5 
culture laboratories.



About Bedaquiline...
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1. Bedaquiline as a Critical Drug in DR-TB Treatment

• Bedaquiline (BDQ) is a core component of WHO-recommended regimens for MDR- and 
XDR-TB.

• Increasing global rollout: >150 countries have introduced BDQ since WHO endorsement 
in 2013.

2. Emerging Resistance: A Growing Threat

• BDQ resistance-associated mutations (e.g., in Rv0678, atpE, pepQ) increasingly reported.

• Cross-resistance with clofazimine due to Rv0678 mutations complicates treatment options.

3. Diagnostic Gap

• No WHO-endorsed rapid molecular assay for BDQ resistance currently exists.

• WGS and MGIT-based DST are limited by infrastructure, cost, and long turnaround times.

• Absence of point-of-care diagnostics impairs timely resistance detection and regimen 
optimization.

• Can TNGS be a solution?



The pathway 
to implement 
sequencing in 
Mozambique
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Creating country capacity and strategic partnerships
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Framework to NGS implementation in the National 
Health System in Mozambique

1.Policy and 
Governance

2.Creation of TwG 
and Clinical 
committee 

3.Integration into TB 
control Programs

4.Strengthen  Tb 
Seq workflows 

5.Improve Data 
management and 

sharing

6. Translate TB 
Genomics for 

patient 
management and 

public health actions
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2.Advocacy of TB Genomics 
with other Stakeholders in 

Mozambique, NTP and 
partners 
(2022)

3. I workshop to discuss 
TB Genomics 

surveillance strategy  
(2023)

1. Capacity Building 
Installed for TB 

sequencing
(2020-2021)

4.Training of the other 
TB culture 

laboratories 
(2023)

5. Discussion of the 
implementation of TB 

sequencing into algorithm 
pilot study (2024)

6. Pilot to implement the 
tNGS in the HHS (2025)

Strategies that are 
being adopted 
currently to 
implementing 
tNGS in 
Mozambique



Agriculture

-Animal 

Environment

-Wastewater

-Vectors 

Health

-Hospitals/Health 
Units 

-Laboratory

-Community 

Integrated 
Genomics

Areas of Interest:

1. HIV and STDs, TB and 
Malaria

2. AMR

3. VPDs

4. Emerging, zoonotic and 
respiratory diseases

5. Enteric diseases

6. Vector-borne disease 

7. Non-communicable diseases  

Establish an integrated approach for genomic 
surveillance



Evidence based implementation

Research Surveillance Patient Care: Pilot 

Genetic sequencing for 

surveillance of drug resistance 

Mycobacterium tuberculosis 

complex (Mtbc):Laboratory based 

surveillance

-Whole Genome Sequencing

-Target Next Generation 

Sequencing 

To assess the feasibility of 

integrating tNGS for TB as 

an additional diagnostic tool 

for detecting DR-TB in 

Maputo Province and 

Maputo City, 

To evaluate the potential of  

incorporation tNGS into the 

national diagnostic 

algorithm.



Emergence of bedaquiline-resistant tuberculosis and of multidrug-
resistant and extensively drug-resistant Mycobacterium tuberculosis 

strains with rpoB Ile491Phe mutation not detected by Xpert MTB/RIF in 

Mozambique: a retrospective observational study
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Bedaquiline resistance rase from 3-14% and  overall Fluoroquinolone 
resistance among MDRs were 23% between 2016-2021 

Source: Barilar et al., 2024



Diagnostic outbreak 
strain I491F mutation

MDR+BDQr (31%) and 

XDR (54%) in Mozambique 

are due to strains with the 

I491F mutation

wrong diagnosis led to 

additional resistances 

over time

• Comparison of strains from 3 countries supports 

cross border spread

• By integrating tNGS in the algorithm I491F mutation 

spread can be prevented for better patient care
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Paper 2016-2021
N=704

Recent 2022-2024
N=161

Lineage 1 9% 19%

Lineage 2 22% 13%

Lineage 3 3% 5%

Lineage 4 66% 64%

rpoB Ile491Phe 4% 2%

BDQr 9% (3%-14%) 19% (18%-22%)

Preliminary Results - Whole Genome Sequencing 
(n=161)

Paper 2016-2021 Recent 2022-2024

RR TB 5/76 (7%) 3/14 (14.3%)

MDR 32/458 (7%) 11/63 (17.5%)

XDR 24/24 (100%) 15/15 (100%)

rpoB Ile491Phe 24/61 (39.3%) 2/6 (33.3%)

Bedaquiline resistance
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WGS Preliminary Results (n=161) - BPaL M drugs
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Examples of Deeplex shocking results from 
Mozambique 
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PTB100178

Maputo Provincia

30Y

Male

Previous treated

Pre XDR-TB

PTB103826

Maputo Provincia

32Y

Male

New case

MDR-TB

PTB101647

Inhambane

35Y

Female

Previous treated

Pre XDR-TB



Pilot study flowchart 
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Next Steps: 
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❑Implement tNGS pilot study in Maputo.

❑Strengthen current WGS analysis.

❑Expand sample selection and referencing to other TB culture 
laboratories.

❑Finalize MTBC sequencing implementation framework for 
Mozambique.

❑Construction of the Bioinformatics Centre. 



Concluding remarks for country NGS implementation:

❑Building institutional capacity is a long but rewarding journey.

❑Well-equipped sequencing laboratory with trained personnel is crucial.

❑Strategic partnerships are essential for success.

❑Understanding the country's epidemiology through scientific evidence is 
crucial.

❑Engaging the NTP and key stakeholders throughout the process raise 
awareness and drive action.

❑Adopting an integrated approach ensures long-term sustainability.
22
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