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Prerequisites for the implementation of BPaL(M)

Start of programme implementation

BPaL: December 2022

Acceptable time to 
treatment initiation

1-st and 2-nd line 
DSTs, Bdq Pa Lzd Cfz 
Dlm

Sequencing 
equipment

MTB strains 

collection since 2015

1 m 2 m 3 m 4 m 5 m 6 m 12 m 15 m 18 m
21, 24

m

Data analysis 
and database 

entry

Vigibase
National AE 

database

Analysis
Report

Recommendations

National TB
register

9

m 

National PV policy, based on WHO guidelines

Spontaneous reporting: 5,4 per 100 000

CM - HIV, 2012        CM - HIV M/XDR-TB, 2013 

CM - LZD, 2014 CM - BDQ, 2015

CM - DLM, 2016 CM - BDQ+DLM, 2016

aDSM - mSTR, 2018

WRD to 1st and 2nd line drugs in > 90%
cases

National PV system

National TB policy, based on WHO guidelines

Lab. and diagnostic potential

Active Drug Safety Monitoring (aDSM), Interaction with the Pharmacovigilance 
System

Regulatory framework 
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➢ RR-TB Concilium - since 2010, online – III 2020

➢ Regular monitoring visits

➢ aDSM skills, tools and assessment of 

      neurological status, visual acuity and color perception

➢ quality check «Monitoring template»

RR-TB Consilium. Experience of the implementation of 
mSTR OR

Regional cohort
n=540

89.8%

3.1%

3.9%
3.1% Successful treatment

Failure

Death

Lost to follow-up
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Total RR-TB on treatment

mSTR + BPaL

2018

1298 

36

2019

1013

255

2020

756
317

2021

727
300

747

2022

503

2,8%

25,2%

41,3%

41,9

%

67,3%
633

2023

452

392

I X 2024

344

71,4%

87,8%

Drug supply

New Shorter Regimens 2018-2024

Availability of anti-TB (MSF, GF, State)
Bdq Pa Lzd registered
Oral regimens since 2019

BPaL introduction started in I 2018

mSTR - in Х 2018

Video-supported treatment
7 days a week

645

525

1042

386

351

471

326

N=3746

The designations employed and the presentation of this material do not imply the expression of any opinion whatsoever concerning the legal status of any 
country, territory, city or area or of its authorities, or concerning the delimitation of frontiers and boundaries
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BPaL(M/C) Experience : Clinical trial – TB-PRACTECAL
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Jan 2018 – Aug 2021 – 70 patients from Minsk and Minsk region

Nov 2021 – Jan 2022 - Ethics
OR SMARRTT was approved by
• the MSF Ethics Committee (EC) 

Independent EC of Belarus.

Outcome n %

Successful treatment 60 85,7
Excluded from the 
study

10 14,3



BPaL(M) Experience: Clinical Trial (CT) and Operational 
Research (OR)

1st patient OR1st patient CT

End of CT
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BPaLM Treatment Monitoring 
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Enrolment flow diagram
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Notified RR-TB patients

(Mar 2022 – Jul 2023)
(n=979)

Screened

(n= 979)

Enrolled into study

(n=249)

Not Enrolled (n= 730)
• Participation in another OR - mSTR
(n=267)
• Another regimen OR – BPaLC (n=200)
• Применение препаратов, входящих в 
короткие режимы > 1 месяца (n=104)
• Other regimens (n=134)
• Refusal to participate (n=14)
• TB bones and joints (n=11)

Primary outcome

• Cured/Treatment completed (n=233; 
94.3%)
•Died (n=4, 1.6%)
•Lost to follow-up (n=9; 3.6%)
•Failure (n=1; 0.4%)

Withdrawal (n=2)
• Resistance to Pa (n=1)

• Refusal to participate (n=1)

247 patients 
completed the treatment
(treatment start date
Март 2022 – Июль 2023)

Total number of enrolled 
patients:
Feb 2022 – Aug 2024 - 
722 patients



Experience with use of BPaLM

02.03.2022 - first patient enrolled, 
247 patients
completed the treatment
(treatment start date
Mar 2022 – Jul 2023)

History of TB                                  - 52 (21,1%)

BMI<18.5 kg/m2 - 47 (19,0%)

Homeless - 4 (1,6%)

In the penitentiary system.    - 14 (5,7%)

Psychoactive substances - 5 (2,0%)
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BPaLM, характеристика ТБ процесса, n=247
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30.4%

69.6%

Smear "+"

Smear "-"

Sputum smear Changes in chest X-ray Presence of a cavity

60.3%

37.7%

2.0%

Unilateral
Bilateral
No changes

17.0%

20.6%60.3%

2.0%

Unilateral
Bilateral
No cavity
No changes



BPaLM, Patient’ characteristics, n=247
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71; 29%

15; 6%

2; 1%

14; 6%

50; 20%

14; 6%

8; 3%

28; 11%

Alcohol misuse

Neuropathy

Chronic kidney disease

HIV infection

Coronary heart disease

Diabetes mellitus

Hepatitis B

Hepatitis C



Results
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Median (IQR) time to culture conversion was 27 (26-31) days

Treatment success – 94.3% 

Cured + Treatment 
completed, 233, 

94.3%

Failure, 1, 0.4%

Death, 4, 1.6%

Lost to follow-up, 9, 
3.6%



Active Drug Safety Monitoring and Management (aDSM), 
BPaLM n=249

«Intermediate package»:
Serious adverse events - 38 у 29 пациентов 
Adverse events of special interest – 3 у 3 пациентов
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Peripheral 
neuropathy

Myelosuppression

(anemia, thrombocytopenia, 
neutropenia)

QTcF
prolongation, 
dysrhythmias

Optic nerve 
disorder

Hepatitis
↓K

↓ Mg
Seizures and 

fainting
Pancreatitis

K Mg



BPaLM safety profile, n=249
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SAE

11.6 % of patients had SAEs * Others: fracture - 1, intestinal bleeding - 1, intestinal ischemia - 1, intestinal motility 
disorder - 1

Cl. difficile infection, 7, 18%

Elevated liver function, 6, 16%

Myelosuppression, 5, 13%

Acute kidney injury, 3, 8%

Amylase increased, 3, 8%

QTcF prolongetion or extrasystole, 
3, 8%

Acute heart failure, 2, 5%

Toxic-allergic reaction, 3, 8%

Progression of cancer, 2, 5%

Others *, 4, 11%



BPaLM safety profile, n=249

SAE outcomesActions to manage SAE
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Resolved, 28, 74%

Resolved with sequelae, 1, 3%

Resolving, 4, 10%

Not resolved, 1, 3%

Died, 4, 10%
Dose maintained, 4, 10%

Drug interrupted, 23, 
60%

Drug permanently 
withdrown, 6, 16%

Regimen canceled, 1, 
3%

Not applicable, 4, 11%



BPaLM safety profile, n=249
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Incidence rate of SAECumulative incidence rate of SAE

Median time to AE occurrence was 75 (26-119) days



Predictors of unfavourable treatment outcomes, BPaLM, n=247
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*** - р = 0,00076
* - р = 0,022

Multivariate regression analysis by Cox proportional 
Hazards method 

***

*
0 5 10 15 20 25 30 35

Alcohol misuse

Sputum smear positive result at treatment start

Corrected risk ratio 



Follow-up, BPaLM, n=198
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89.9%



Внедрение BPaL/M в Беларуси - 2025

* mSTR – 10%: children < 14 years of age, pregnant, lactating 
women

** Longer regimens - 10%:

o severe extrapulmonary TB (CNS, miliary, bone and joint)

o resistance to Bdq, Lzd, Pa, Lfx, Cfz, Dlm 

o treatment failure due to lack of conversion, clinical 
response, additional resistance

o loss to follow-up

o intolerance to BPaL or mSTR drugs

o conditions that require a personalized approach

мКРЛ *  
10%

BPaL/M – 80%

Длинные режимы **
10%

+BEAT-TB
BDLL/C
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