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Abstract

Background
Tuberculosis (TB) remains the leading infectious cause of illness and death among people living with
HIV (PLHIV) in sub-Saharan Africa. Isoniazid preventive therapy (IPT), is a core component of the
package of HIV care recommended by the World Health Organization (WHO) is delivered alongside
antiretroviral therapy (ART), yet it remains substantially underused in high-burden countries despite the
strong supporting evidence.

Methods
We conducted an analytical cross-sectional using the records of 1,176 people living with HIV (PLHIV)
who received care between January 2020 and December 2022 at the main HIV care facilities in Kasaï-
Oriental, DRC. Sociodemographic, clinical and programmatic variables were extracted from HIV registers
and patient charts. Bivariate and multivariable binary logistic regression were used to estimate adjusted
odds ratios (aOR) with 95% confidence intervals (95% CI). The ability of the final model to distinguish
patients who did and did not initiate IPT was assessed with the area under the receiver operating
characteristic curve (AUC).

Results
Of the 1,176 PLHIV included, 61.6% were female and the median age was 38 years (IQR: 30–46). At
enrolment, 63.7% were at WHO clinical stage III. The Overall 245 patients (20.8%; 95% CI: 18.5–23.2)
initiated IPT. Among the who started treatment, 106 discontinued it before reaching six months, that is
43.3% of initiators and 9.0% of the whole cohort, and documented six-month completion was found for
only 2 patients (0.2%; 95% CI: 0.02–0.7). After multivariable adjustment, four factors remained
independently associated with IPT initiation: urban residence (aOR = 7.89; 95% CI: 1.03–60.71; p = 
0.047); TDF+3TC + DTG ART regimen (aOR = 5.43; 95% CI: 2.76–10.69; p < 0.001); WHO clinical stage I or
II (aOR = 2.19; 95% CI: 1.61–2.99; p < 0.001); and being active in HIV care at the time of analysis (aOR = 
2.06; 95% CI: 1.22–3.46; p = 0.007).

Conclusions
IPT uptake among PLHIV in Mbujimayi remains fat below WHO and UNAIDS targets, and the near-
absence of documented treatment completion is particularly alarming. Priority actions to close this
implementation gap in a setting with a high HIV/TB co-epidemic include strengthening TB/HIV service
integration, securing the supply of isoniazid and pyridoxine, providing continuous training for frontline
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providers, scaling up patient therapeutic education and progressively introducing shorter rifapentine-
based regimens (3HP, 1HP) within differentiated service delivery models.

Introduction
Globally, tuberculosis (TB) remains one of the leading causes of death from an infectious disease and is
the most common lethal opportunistic infection in people living with HIV (PLHIV). In its Global
Tuberculosis Report 2024, the World Health Organization (WHO) estimated 10.8 million new TB cases in
2023, about 6.1% of them in people co-infected with HIV; TB caused 1.25 million deaths that year,
including 161,000 among PLHIV (1, 2). TB mortality in PLHIV has fallen steadily since 2010, but progress
is still too slow to reach the End TB Strategy milestones and the UNAIDS 95-95-95 targets by 2030 (2, 3).
HIV multiplies the risk that latent TB infection progresses to active disease by 20 to 30 times, which
makes TB/HIV co-infection one of the heaviest challenges facing health systems in sub-Saharan Africa
(4, 5).

Isoniazid preventive therapy (IPT), has been part of international policy for more than three decades, and
remains the reference intervention for stopping the progression from latent TB infection to active TB in
PLHIV (6, 7). Randomized trials and systematic reviews have shown that 300 mg of isoniazid taken daily
for six to nine months lowers the incidence of active TB by 32% to 62% in PLHIV, and that the effect is
greater when IPT is combined with antiretroviral therapy (ART) (6, 8, 9). A meta-analysis of twelve
randomized trials found an overall 35% reduction in TB risk (RR = 0.65; 95% CI: 0.51–0.84), with the
largest benefit in patients with a positive tuberculin skin test (RR = 0.48; 95% CI: 0.29–0.82) (9). The
benefits also extend beyond TB prevention patients who complete the full course show a sustained
reduction in all-cause mortality, that persists for several years after treatment stops (10, 11).

On this evidence, WHO has recommended since 2011, and reiterated in its 2018 consolidated guidelines
and the 2024 second edition, that every PLHIV in whom active TB has been reasonably ruled out should
receive TB preventive treatment, regardless of CD4 count, clinical stage, or ART status (1, 12). Shorter
rifapentine-based regimens now complement the classical six-month course, three months of weekly
isoniazid and rifapentine (3HP) and one month of daily isoniazid and rifapentine (1HP) are non-inferior to
longer regimens, are better tolerated, and achieve higher completion rates, including in patients taking
dolutegravir (13–15). The evidence is therefore solid, yet IP scale-up of IPT still lags behind in most high
burden countries. Globally, only about half of eligible PLHIV had started any form of TB preventive
treatment in 2023, far below the 90% target of the end TB Strategy and the UNAIDS 2025 roadmap (2, 3,
16).

National coverage is equally uneven. A cohort in Bulawayo, Zimbabwe, reported 52% initiation and 94%
completion (17); and in Mbarara, Uganda, differentiated service delivery models pushed completion rates
80% (18, 19). At the other end of the range, initiation was 18% in Zambia (20), 29.8% in Nepal (21), and
11% in Nigeria before a continuous quality improvement intervention (22). Across Ethiopian regions and
facilities, reported rate vary from 13% to 79% which points to programmatic factors and local service
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availability as the dominant influences (23–26). The same barriers recur in the literature: stock-outs of
isoniazid and pyridoxine, providers' fear of promoting isoniazid resistance, weak integration of TB and
HIV services, stigma, patients' limited knowledge of the benefits of IPT, and the absence of dedicated
monitoring tools (27–30).

The Democratic Republic of the Congo (DRC) is one of the 30 countries that WHO classifies as bearing a
high burden of TB, TB/HIV co-infection, and multidrug-resistant TB (1). In 2022, the country notified more
than 200,000 TB cases, of which some 6.5% were also HIV-positive (1, 31). An investigation at Mbujimayi
central prison documented a focal outbreak of TB and multidrug-resistant TB, which argues for
systematic screening at entry and intensified active case finding, and highlights the vulnerability of the
populations concentrated in this province (32, 33). The National Tuberculosis Control Program (PNLT)
and the National Multisectoral HIV/AIDS Control Program (PNMLS) adopted the WHO recommendations
on IPT in 2017, within a strengthened TB/HIV collaboration policy supported by several international
technical and financial partners. How IPT is actually delivered in routine facilities is, however, poorly
documented, particularly in provinces outside the Kinshasa–Lubumbashi corridor (34, 35)

Kasaï-Oriental province combines a high prevalence of HIV and TB, a heavy reliance on external financing
for priority health programs and a health system weakened by logistical and economic constraints (36).
In this context, we set out to measure the use of isoniazid preventive therapy and to identify its
determinants among PLHIV followed in the province.

Methods

Study design and setting
We carried out an analytical cross-sectional study in Mbujimayi, the capital of Kasaï-Oriental province,
DRC, covering the period from January 2020 to December 2022.

Study population and eligibility criteria
The study population comprised all adults living with HIV (≥ 15 years) who received care at HIV care
facilities in Mbujimayi between January 2020 and December 2022. Patients were included if they had (i)
serological confirmation of HIV infection, (ii) an active registration in the HIV care cohort of one of the
selected facilities, and (iii) a clinical chart containing all the sociodemographic, clinical and
programmatic information need for the analysis. We excluded patients with incomplete charts and those
who had developed active TB before IPT eligibility was assessed, in line with the WHO screening
algorithm that must precede the start of TB preventive treatment (1, 12).

Sampling and sample size
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Sampling was exhaustive: every patient who met the inclusion criteria during the study window was
enrolled, giving a total of 1,176 PLHIV. This number far exceeds the minimum sample size obtained with
Cochran's formula (n ≈ 384 for 5% precision at 95% confidence level), which gives the study high power
to detect modest associations. Exhaustive enrolment also avoids the selection bias that a probability
sample drawn from an already bounded cohort could introduce.

Variables and data collection
Trained investigators used a standardized from to extract data from HIV registers, patient charts (clinical
follow-up forms) and programmatic tools. The primary dependent variable was IPT initiation (yes/no),
defined as documented intake of at least one dose of isoniazid together with pyridoxine, in line with
national and international guidance (1, 12). IPT completion was defined as documented intake of six
months (180 days) of isoniazid. Independent variables were grouped into three blocks:

Sociodemographic variables: sex, age, marital status, education level, occupation, and place of
residence;

Clinical variables: WHO clinical stage at enrolment, CD4 count at inclusion when available, body
mass index, nutritional status, comorbidities, cotrimoxazole prophylaxis, ART regimen, duration on
ART, viral load when documented, and clinical outcome;

Programmatic variables: care facility, year of enrolment, IPT dispensing by a dedicated member of
the clinical team, presence of community support (mentor or peer educator), and delay between
enrolment in HIV care and IPT initiation.

Statistical analysis
Data were entered in Epi Info™ version 7.2 (CDC, Atlanta, USA) and analyzed in SPSS™ version 27.0 (IBM
Corp., Armonk, NY, USA). Quantitative variables are described as mean and standard deviation or as
median and interquartile range (IQR), depending on the distribution assessed with the Kolmogorov-
Smirnov and Shapiro-Wilk tests. Qualitative variables are presented as absolute and relative frequencies.
Groups were compared with the chi-square test or Fisher's exact test for qualitative variables, and with
Student's t test or the Mann-Whitney U test for quantitative variables, depending on whether parametric
assumptions held (37).

Binary logistic regression was used to identify factors associated with IPT initiation. In bivariate analysis,
the crude odds ratio (cOR) and its 95% confidence interval were computed for each variable. Variables
associated with initiation at p < 0.20 together with variables judged clinically relevant a priori, were
entered into the multivariable model. Adjusted odds ratios (aOR) with their 95% CI were estimated to
identify factors independently associated with IPT initiation. Discrimination of the final model was
assessed with the receiver operating characteristic (ROC) curve and the area under the curve (AUC), and
calibration with the Hosmer-Lemeshow test. Statistical significance was set at p < 0.05.
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Ethical considerations
Ethical authorization was granted by the ethics committee of the Official University of Mbujimayi,
registered in number 001/2024/CERUOM/NKL. Informed consent to participate was obtained from all
participants, in both in both French and Tshiluba (the local national language), ensuring that they were
fully aware of the study’s purpose, potential risks, and benefits. For participants under 18 years of age,
informed consent was obtained from a parent and/or legal guardian. The ethical principles outlined in
the Declaration of Helsinki were followed throughout the study. The data were stored on a laptop
computer with a password-protected and locked cabinet, and only the lead investigator and study
supervisor had access to the data.

Results

Sociodemographic characteristics of the cohort
A total of 1,176 PLHIV were included in the analysis. The cohort was predominantly female (61.6%; n = 
724). The median age was 38 years (IQR: 30–46), and the largest age group was 35–44 years (32.1%).
As regards marital status, 40.0% of participants were married. Nearly all participants (98.5%) lived in
urban areas. The Table 1 presents the full set of characteristics.
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Table 1
Sociodemographic characteristics of the patients

included (n = 1,176).
Variables n % Median (IQR)

Age (years) — — 38 (30–46)

15–24 169 14.4  

25–34 285 24.2  

35–44 378 32.1  

45–54 226 19.2  

55–64 85 7.2  

≥ 65 33 2.8  

Sex      

Female 724 61.6  

Male 452 38.4  

Marital status      

Single 438 37.2  

Divorced/separated 144 12.2  

Married 470 40.0  

Widowed 124 10.5  

Clinical and therapeutic characteristics
At enrolment, most PLHIV (63.7%; n = 749) were at WHO clinical stage III, and cotrimoxazole prophylaxis
coverage reached 89.6%. As regards ART, 62.3% of patients (n = 733) were on the first-line regimen
TDF+3TC + DTG (tenofovir/lamivudine/dolutegravir). When data collection closed, 55.5% of PLHIV were
still active in care, 26.6% had been lost to follow-up, 9.4% had been transferred, and 8.4% had died. Over
the study window, 245 patients (20.8%; 95% CI: 18.5–23.2%) initiated IPT. Of these 245 patients, 106
discontinued treatments before the six-month endpoint, that is 43.3% of initiators and 9.0% of the whole
cohort, and only 2 of the 1,176 patients (0.2%; 95% CI: 0.02–0.7%) had documented six-month
completion (Table 2).
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Table 2
Clinical and therapeutic characteristics of the patients (n = 1,176)
Variables n % Median (IQR)

WHO clinical stage at enrolment      

Stage I 182 15.5  

Stage II 186 15.8  

Stage III 749 63.7  

Stage IV 59 5.0  

Pregnant at ART initiation      

No 1089 92.6  

Yes 87 7.4  

Cotrimoxazole prophylaxis      

No 122 10.4  

Yes 1054 89.6  

IPT initiation      

No 931 79.2  

Yes 245 20.8  

IPT outcome      

Not assessed 1068 90.8  

Treatment completed 2 0.2  

Treatment interrupted 106 9.0  

Newly enrolled on ART      

Yes 1089 92.6  

No 87 7.4  

ART regimen      

TDF+3TC + DTG 733 62.3  

Other regimens 443 37.7  

Viral load documented      

No 1026 87.2  

Yes 150 12.8  
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Variables n % Median (IQR)

Viral suppression (n = 150)      

No 24 16.0  

Yes 126 84.0  

Duration on ART (years)     3 (2–3)

0–3 years 866 73.6  

> 3 years 310 26.4  

Clinical outcome      

Active in care 653 55.5  

Deceased 99 8.4  

Lost to follow-up 313 26.6  

Transferred/out-migrated 111 9.4  

Factors associated with IPT initiation
In bivariate analysis, several variables were significantly associated with IPT initiation: urban residence,
earlier WHO clinical stage (I or II), TDF+3TC + DTG-based ART, being active in HIV care and being
married. After multivariable logistic regression with adjustment for potential confounders, four factors
remained independently associated with IPT initiation (Table 3): Urban residence, showed the strongest
association (aOR = 7.89; 95% CI: 1.03–60.71; p = 0.047). A TDF+3TC + DTG regimen, was also strongly
associated with initiation (aOR = 5.43; 95% CI: 2.76–10.69; p < 0.001) compared with other regimens, as
was WHO clinical stage I or II (aOR = 2.19; 95% CI: 1.61–2.99; p < 0.001), which corresponds to more
than twice the odds of initiation relative to advanced stages. Finally, being active in HIV care, doubled the
odds of having initiated IPT (aOR = 2.06; 95% CI: 1.22–3.46; p = 0.007) (Table 3).
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Table 3
Factors associated with initiation of isoniazid preventive therapy (bivariate and multivariable analysis; n 

= 1,176)
Variables Initiation IPT cOR [95% CI] p aOR [95% CI] p

Yes

n (%)

No

n (%)

Sex            

Female 161
(22.2)

563
(77.8)

1.25 [0.93–
1.68]

0.133 1.08 [0.78–
1.48]

0.656

Male 84 (18.6) 368
(81.4)

Ref   Ref  

Marital status            

Living alone 131
(18.6)

575
(81.4)

Ref   Ref  

Married 114
(24.3)

356
(75.7)

1.41 [1.06–
1.87]

0.018 1.28 [0.94–
1.75]

0.113

Place of
residence

           

Rural 1 (5.3) 18 (94.7) Ref   Ref  

Urban 244
(21.1)

913
(78.9)

4.81 [0.64–
36.21]

0.127 7.89 [1.03–
60.71]

0.047

Clinical outcome            

Active in care 211
(32.3)

442
(67.7)

6.87 [4.68–
10.08]

< 
0.001

2.06 [1.22–
3.46]

0.007

Deceased/other 34 (6.5) 489
(93.5)

Ref   Ref  

Treatment status            

Newly on ART 238
(21.9)

851
(78.1)

3.20 [1.46–
7.01]

0.002 1.01 [0.41–
2.49]

0.980

Already on ART 7 (8.0) 80 (92.0) Ref   Ref  

WHO stage            

Stage I/II 123
(33.4)

245
(66.6)

2.82 [2.11–
3.77]

< 
0.001

2.19 [1.61–
2.99]

< 
0.001

Stage III/IV 122
(15.1)

686
(84.9)

Ref   Ref  

ART regimen            
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Variables Initiation IPT cOR [95% CI] p aOR [95% CI] p

Yes

n (%)

No

n (%)

TDF+3TC + DTG 228
(31.1)

505
(68.9)

11.31 [6.80–
18.83]

< 
0.001

5.43 [2.76–
10.69]

< 
0.001

Other regimens 17 (3.8) 426
(96.2)

Ref   Ref  

TB status            

Positive 1 (4.5) 21 (95.5) Ref   Ref  

Negative 244
(21.5)

910
(78.9)

5.63 [0.75–
42.06]

0.058 1.71 [0.20–
14.48]

0.624

The final model showed acceptable discrimination, with an AUC of 0.762 (95% CI: 0.732–0.791; standard
error 0.015; p < 0.001) (Fig. 1). The value means that for a randomly chosen pair of patients, one who
initiated IPT and one who did not, the model assigns the higher predicted probability of initiation to the
former in about 76% of pairs. The curve sits well above the diagonal reference line and rises steeply at
low false-positive rates: sensitivity approaches 0.60 when 1- specificity is about 0.24, so the retained
predictors separate initiators from non-initiators reasonably well while producing a moderate number of
false positives. The Hosmer-Lemeshow test did not reject the hypothesis of adequate model fit (p = 
0,28), with indicates acceptable calibration. These predictors should be read as markers of
programmatic and clinical patterning rather than as the basis of an individual risk score: the model is
explanatory rather than predictive.

Discussion
This study provides operational data on how isoniazid preventive therapy is used among PLHIV followed
in Mbujimayi, DRC. Three findings stand out: a modest IPT initiation rate (20.8%); a near-absence
documented completion rate (0.2%); and a set of programmatic and clinical determinants dominated by
the recent TDF+3TC + DTG ART regimen, earlier WHO clinical stage, urban residence and being active in
HIV care. Taken together, these results fit into a heterogeneous sub-Saharan African landscape and
argue for a repositioning of operational priorities.

The initiation rate observed in Mbujimayi is close to the 18% reported in Zambia (20) and the 29.8%
reported in Nepal (21), but well below the 52% documented in Bulawayo, Zimbabwe (17), the 62.1%
reported from Tigrai (23), and the 78% recently reported from Kenya among newly enrolled adolescents
and young adults (37). A systematic review covering 15,640 Ethiopian PLHIV found utilization rates
ranging from 13% to 79% across regions and facilities (24, 25). In Nigeria, IPT initiation was 11%, before
a structured Plan-Do-Study-Act (PDSA) cycle and rose above 50% afterwards (22). A study in Kinshasa
among adolescents and adults living with HIV reported completion rates above 80% in a structured
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academic setting (38, 39), which shows how much can be gained when service organization is rigorous.
The gap between our findings and those from the capital points to disparities in implementation within
the same country.

The completion rate we observed (0.2%) is strikingly low and is the most concerning finding of this
analysis. It contrasts sharply with rates reported elsewhere: 94.3% in Nepal (21), 94% in Bulawayo (17),
95.4% after a quality improvement intervention in Nigeria (22), 82.4% in Tanzania (27), 88.2% among
adults in Kinshasa (38), 81.6% in Uganda within a differentiated care model (18), 62.1% in Tigrai (23), and
approximately 61.5% on average in a recent multi-country cohort (40). A prospective study conducted
between 2021 and 2023 in Ethiopia, South Africa and the DRC confirmed same completion deficit, with
the authors attributed to fragmented care pathways and weak adherence support (40). Several
mechanisms plausibly explain the gap in Mbujimayi: recurrent stock-outs of isoniazid and pyridoxine, a
problem widely documented in the WHO African Region supply chain (30, 41); weak programmatic
documentation of dispensing and follow-up, as described in Zambia, where the absence of
interoperability between clinical and logistics information systems compromises traceability (20, 28); a
substantial proportion of patients lost to follow-up (26.6% of the cohort), which mechanically interrupts
prophylaxis; and the absence of a structured community-based adherence support system dedicated to
IPT, in contrast with what now exists for ART (18, 19).

When completion is this low, most of the expected benefit of the intervention is lost. Beshaw and
colleagues showed in northwest Ethiopia that IPT completion combined with ART conferred near-
complete protection against incident TB in PLHIV (AHR = 0.08; 95% CI: 0.02–0.37) (42). Geremew and
colleagues reported a TB incidence of 8.4% among IPT users versus 21.3% among non-users (AOR = 2.8;
95% CI: 1.3–5.9) (43, 44), and Mebratu and colleagues confirmed in a 2022 Ethiopian retrospective
cohort a significantly lower TB incidence among isoniazid users than among non-users (45). Conversely,
recent work indicates that TB can still occur in 2% to 6% of PLHIV who have completed IPT (46), which
underscores the need for prolonged clinical surveillance after treatment ends. Patients who do not
complete IPT are therefore deprived of the most of the potential benefit.

Our analysis identified four major determinants of IPT initiation. First, the TDF+3TC + DTG regimen was
strongly associated with initiation (aOR = 5.43; p < 0.001). This probably reflects the recency of this
regimen's introduction in the DRC's therapeutic optimization strategy, which coincided with an intensified
IPT rollout supported by technical and financial partners (PEPFAR, the Global Fund). Patients assigned to
this regimen were managed by clinicians recently trained in TB preventive therapy, which mechanically
favors IPT prescription. Recent pharmacological data also support the safety of co-administering
dolutegravir with isoniazid-pyridoxine and with rifapentine-based short regimens, which allays earlier
concerns about drug–drug interactions (14, 47).

Second, earlier WHO stages (I and II) were independently associated with initiation (aOR = 2.19; p < 
0.001). This result aligns with evidence from Ethiopia, where PLHIV at WHO stage I or II were
significantly more likely to start IPT (42, 43). It also reflects clinicians' reluctance to initiate IPT in
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patients at advanced stages, for whom active TB must be excluded with particular rigor and in whom
differential diagnosis is more complex. Wider access to rapid screening tests such as the lateral flow
urine lipoarabinomannan (LF-LAM) assay, together with broader availability of digital chest radiography,
could help overcome this hesitation (1, 2, 48).

Third, urban residence was associated with nearly eight-fold higher odds of initiation (aOR = 7.89; p = 
0.047). The confidence interval is very wide because the rural subgroup is small (n = 18), so this estimate
should be interpreted with caution; the result nevertheless highlights inequalities in access to preventive
services between urban and rural settings, as observed in other African contexts (25, 28, 41). Most HIV
care facilities in Mbujimayi are concentrated in urban areas, where drug availability, trained providers,
and diagnostic platforms are stronger. This spatial concentration calls for decentralized strategies such
as differentiated service delivery (DSD), whose effectiveness in improving IPT coverage has been
demonstrated in several East African countries (18).

Fourth, being active in HIV care doubled the odds of IPT initiation (aOR = 2.06; p = 0.007). This
association is expected: patients who attend regularly have more contacts with their providers, which
creates more opportunities to prescribe preventive treatment and to sustain adherence. Tram and
colleagues previously reported in Uganda that the regularity of clinical visits was a strong predictor of
IPT completion (49). This underscores the value of retention strategies such as multi-month dispensing,
scheduled appointments, and SMS reminders, whose impact on care retention is now well documented
(16, 18).

The barriers to IPT implementation in Mbujimayi are multidimensional and mirror the broader pattern
observed in high HIV/TB co-burden countries. At the health system level, stock-outs of isoniazid and
pyridoxine, insufficient TB/HIV integration at facility level, and the lack of dedicated IPT monitoring tools
all contribute to weak coverage, as documented in Zambia (20), Ethiopia (24, 25), and across the WHO
African Region (30). On the provider side, persistent but unfounded fears the risk of isoniazid resistance,
hepatotoxicity, and repeated exposure to TB limit prescribing, even though the meta-analysis by Balcells
and colleagues did not show a significant increase in isoniazid resistance attributable to IPT (50). A
recent qualitative survey of nursing staff confirmed that perceived pill burden, training gaps, and limited
time for counseling are first-order impediments (29, 51). On the biological side, the incidence of severe
hepatotoxicity remains low (< 1%) with short-course IPT and with modern ART, which should reassure
prescribers and call for pragmatic transaminase monitoring (52, 53). On the patient side, limited
awareness the IPT benefits and the stigma associated with sustained tablet intake, as described by
Akamike and colleagues in Nigeria (54) and Nyarubamba and colleagues in Tanzania (28), remain
important barriers to adherence.

Several improvement levers emerge from our findings and the recent literature. First, securing the supply
chain for isoniazid and pyridoxine is essential: this requires integrating these products into the national
stock management system, closely monitoring consumption and progressively introducing fixed-dose
combinations (isoniazid + pyridoxine ± cotrimoxazole) to reduce pill burden and simplify dispensing (12,
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30). Second, continuous training and coaching of providers on TB screening algorithms, correct IPT
prescribing and the management of adverse events must be reinforced. The Nigerian experience shows
that a structured PDSA cycle can raise IPT initiation from 11% to over 50% and completion from 53% to
95% within six months (22). Third, patient therapeutic education, community-based peer support and
simplification of the preventive regimen notably by introducing 3HP (three months of weekly rifapentine
plus isoniazid) or 1HP (one month of daily rifapentine plus isoniazid) should be considered in the
Congolese context (8, 13–15). Fourth, deploying of a digital monitoring framework (electronic IPT
register, indicator dashboards) is essential to steer the program, as urged by the second edition of the
WHO consolidated guidelines published in 2024 (12, 16). Finally, IPT should be embedded within
differentiated service delivery models through multi-month dispensing and community adherence
groups in line with calls from international experts (41).

Beyond Mbujimayi, our findings have implications for the entire national TB and HIV response in the DRC.
They argue for setting provincial targets for IPT coverage and completion, integrating them into annual
programmatic reviews, and strengthening pharmacovigilance and drug-resistance surveillance. The
UNAIDS 2025 roadmap sets a target of 90% of eligible PLHIV receiving TB preventive treatment (3, 16);
reaching this objective will require sustained engagement of national and provincial decision-makers and
greater integration with existing funding streams (PEPFAR, the Global Fund). The Kinshasa experience
(38, 39) and the lessons from Mbujimayi central prison (32, 33) provide relevant foundations for
designing interventions adapted to the Congolese health system.

Strengths and limitations
This study has several strengths. The large sample size (n = 1,176) gives the model high statistical
power, and exhaustive recruitment over the study period limits selection bias. The analysis relies, based
on adjusted multivariable models combined with an explicit assessment of discrimination using the ROC
curve, which supports robust inferences. To our knowledge, this is the first study to systematically
document IPT use among PLHIV in Mbujimayi.

Several limitations should, however, be acknowledged. First, the retrospective medical-record-based
design carries a risk of under-documentation of dispensed doses and adverse events, which may have
led us to underestimate the true rates of initiation and completion. Second, biological variables (CD4
count, viral load, transaminases) were not consistently available, which limited our ability to examine
fine-grained clinical determinants. Third, the small rural subgroup (n = 18) explains the wide confidence
interval attached to the residence variable and warrants a cautious interpretation, in line with
methodological recommendations on small strata. Fourth, the cross-sectional design does not allow
causal inference between the factors identified and IPT initiation, nor direct estimation of TB incidence.
Finally, findings should be generalizing beyond Mbujimayi only with caution, given the urban and
organizational specificities of the study site. A prospective multicenter study, ideally combined with
cohort follow-up of at least two years, would be warranted to confirm the external validity of these
observations.
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Conclusions
This cross-sectional study of 1,176 PLHIV followed in Mbujimayi shows that IPT uptake remains well
below international targets: only 20.8% of eligible individuals had initiated IPT, and six-month completion
was documented in only 0.2%. The principal determinants of initiation were the TDF+3TC + DTG ART
regimen, earlier WHO clinical stage, urban residence, and being active in HIV care. These findings call for
urgent programmatic action along four axes: securing the supply chain, strengthening provider
competencies, scaling up patient therapeutic education and improving operational monitoring through
dedicated digital tools. The deployment of shorter rifapentine-based preventive regimens (3HP, 1HP),
embedded within differentiated service delivery models, offers a particularly promising path to bring the
Congolese context closer to the WHO and UNAIDS targets for 2030.
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Figure 1

ROC curve of the final multivariable model predicting IPT initiation (area under the curve: 0.762; 95% CI:
0.732-0.791]; Standard error: 0.015; p <0.001).
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