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Objective: To estimate the epidemic trends of tuberculosis (TB) in 30 high burden countries (HBCs) over the past 30 years, which is crucial for tracking the status of disease control, especially at the country level.

Methods: Annual data on incidence and mortality of TB in these 30 HBCs were extracted from the Global Burden of Disease database. The average annual percent change (AAPC) was used to evaluate the trends of incidence and mortality. The trajectory analysis was used to identify different trends among the subgroup countries. The predicted incidence and mortality rates in 2025, 2030, and 2035 were also calculated.

Results: The incidence and mortality decreased in most of the HBCs. The AAPCs of incidence ranged between −4.0 (Indonesia) and −0.2% (DR Congo) (all p < 0.05). The incidence trends in Lesotho (AAPC: 0%, 95% CI: −0.4, 0.3, p = 0.8) and South Africa (AAPC: −0.2%, 95% CI: −0.5, 0, p = 0.1) were stable, and increased in Kenya with AAPC of 0.1% (95% CI: 0.1, 0.2, p < 0.05). The AAPCs for mortality ranged between −5.8 (Ethiopia) and −0.6% (Central African Republic) (all p < 0.05). The mortality trends in DPR Korea (AAPC: 0.1%, 95% CI: −0.3, 0.4, p = 0.6) and Russian Federation (AAPC: −0.5%, 95% CI: −1.9, 0.9, p = 0.5) were stable, and increased in Lesotho and Zimbabwe with AAPC of 1.3% (95% CI: 1.1, 1.4, p < 0.05) and 1.6% (95% CI: 1.0, 2.2, p < 0.05), respectively. Trajectory analysis showed that the Central African Republic, Lesotho, Cambodia, Namibia, and South Africa had higher incidences, and the Central African Republic had higher mortality. Brazil and China had relatively lower rates of incidence and mortality. Predictions showed that reduction rates of incidence and mortality could hardly be reached compared with those set for the global targets for the majority HBCs.

Conclusions: The disease burden of TB has been reduced among the majority HBCs over the last three decades. According to the current control levels, achieving the ambitious global targets at the country level for these 30 HBCs is challenging.
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INTRODUCTION

Tuberculosis (TB) is caused by Mycobacterium tuberculosis and has affected humans for thousands of years (1) as the disease has occurred in every country around the world. Although TB can be completely cured with the proper treatment regimen, it remains one of the top 10 causes and the leading cause of death from a single infectious agent in 2019 (2) and the second only behind COVID-19 in 2020 (1.5 million died due to TB) (3). Although a reduction was observed in the absolute number of deaths from 2.38 million in 2000 to 1.41 million in 2019, the number of cases declined slowly in both absolute terms and per capita in recent years (2).

Global Burden of Disease (GBD) studies illustrated a heavy global burden of TB with 9.02 million incident cases and 1.21 million deaths in 2016 (4). Among all diseases judged by prevalent cases, TB ranked the third leading cause in 1990 and became the fourth in 2017 (5). Burden of TB varies greatly among countries and territories. Geographically, most TB cases were in the WHO regions of South-East Asia (44%), Africa (25%), and the Western Pacific (18%) in 2019. Particularly, the top 20 countries with the largest absolute numbers of estimated incident TB cases accounted for 84% of global incident cases (2). To provide a focus for global action, the 20 countries plus the top 10 countries with the highest estimated TB incidence rate are currently listed as the 30 high burden countries (HBCs) (2).

Global efforts to reduce the disease burden were focused on achieving targets within the context of the Millennium Development Goals (6), which were succeeded by the Sustainable Development Goals (7), and the post-2015 global TB strategy—the End TB Strategy—for the period 2016−2035 (8, 9). The main milestones and targets are quantified as 75% reduction in deaths and 50% reduction in the incidence (or <55 per 100,000) in 2025, and 90 and 80% (or <20 per 100,000) in 2030, and 95 and 90% (or <10 per 100,000) in 2035, compared with levels of 2015, respectively (8).

Evaluating epidemic trends and remaining challenges is crucial to tracking the success of TB prevention and control. The epidemics in these HBCs have a huge impact on achieving the goal of ending TB. However, currently, there is limited information on this issue. This study aims to assess the long-term epidemic trends among these HBCs, and additionally to provide unique insights on the feasibility of achieving the global targets at the country level.



MATERIALS AND METHODS


Data Sources

Annual data on TB among the 30 HBCs from 1990 to 2019 were extracted by the Global Health Data Exchange (GHDx) query tool (10). Countries in the HBCs are: Angola, Bangladesh, Brazil, Cambodia, Central African Republic, China, Congo, Democratic People's Republic of Korea (DPR Korea), the Democratic Republic of the Congo (DR Congo), Ethiopia, India, Indonesia, Kenya, Lesotho, Liberia, Mozambique, Myanmar, Namibia, Nigeria, Pakistan, Papua New Guinea, Philippines, Russian Federation, Sierra Leone, South Africa, Thailand, United Republic of Tanzania (UR Tanzania), Vietnam, Zambia, and Zimbabwe (2).

The GHDx is a data catalog created and supported by the Institute for Health Metrics and Evaluation (IHME), which captures the health related data to populate the information for more than 350 diseases and injuries in 195 countries worldwide since 1990. The flexible design of the GBD makes it available for regular updates with new data and epidemiological studies involved (11). Protocols, data resources, definitions, efforts to improve the quality, and modeling were described in detail elsewhere (5, 12–14). Ethical approval was not required since the data included in this study were de-identified and publicly available.



Statistical Analysis

The incidence and mortality were used as the main indicators, and age-standardized rates (ASRs) of which were adjusted by the world standard population (15). The average annual percent change (AAPC, %) and its 95% CI were estimated. The natural logarithm of rate was assumed to be linear along with time; that was Y = α + βX + ε, where Y referred to ln (rate), X represented the calendar year, and ε was the error, β represented the trend of the period segment for rate. AAPC was calculated as [(Exp (β) – 1)] × 100, and its 95% CI was obtained from the linear model. The Z-test was used to assess whether an AAPC value was different from zero. Subgroup trend analyses, such as age groups (1–14, 15–59, and ≥60 years) and sexes were involved. The mortality to incidence (MI) ratio was used as an indicator of disease severity as well as the capability level of clinical treatment and management strategies. The mean socio-demographic index (SDI) during 1990 and 2019 was also calculated, which was a composite indicator based on income, education, and fertility (5, 16).

To estimate a discrete mixture model for clustering of longitudinal data, the trajectory analysis with a censored normal model was conducted to identify distinct epidemic trends of TB and to classify countries into different subgroups. The Bayesian Information Criterion (BIC) log Bayes factor was used as the degree of evidence favoring the alternative model to classify the subgroups of countries. Value with more than 6 of BIC log Bayes factor indicated strong evidence to favor the alternative (more complex) model (17). Based on the AAPCs and the predicted linear slopes from the trajectory models, the TB incidence and mortality rates for the HBCs regarding the milestones (2025, 2030) and targets (2035) at the country level were predicted.

Average annual percent changes were calculated by the Joinpoint Regression Program (Version 4.9.0.0. March 2021). The trajectory model was conducted by Proc Traj with SAS 9.4 (SAS Institute Inc., Cary, NC, USA) (18). Origin 2019 (Microcal Software Inc., Northampton, MA, USA) and SAS 9.4 were used to draw the figures. The statistical significance level was set at 0.05 (two-side).




RESULTS


Epidemic Trends of TB in the HBCs

Most of the HBCs are located in areas of Africa and Southeast Asia (Figure 1A). From 1990 to 2019, the incident cases in these HBCs decreased from 7,426,466 to 7,165,583, with the incidence rate decreased from 228.78 (ASR: 368.69) per 100,000 to 148.81 (ASR: 228.74) per 100,000. India had the highest cumulative incidence cases, followed by China, Pakistan, and Indonesia. In 2019, the Central African Republic, Lesotho, Namibia, and South Africa had the highest incidence rates (above 300 per 100,000) compared with that (below 100 per 100,000) in Brazil, China, and Russian Federation (Figure 1B). The incidence in most HBCs decreased with AAPCs ranged between −4.0 (Indonesia) and −0.2% (DR Congo) (all p < 0.05) (Supplementary Figure 1). The incidence trends in Lesotho (AAPC: 0%, 95% CI: −0.4, 0.3, p = 0.8) and South Africa (AAPC: −0.2%, 95% CI: −0.5, 0, p = 0.1) were stable, while it increased in Kenya (AAPC: 0.1%, 95% CI: 0.1, 0.2, p < 0.05) (Figure 1C, Table 1, Supplementary Figure 1).
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FIGURE 1. Incidence of tuberculosis in 30 HBCs and its average annual percent change (AAPC): (A) the incidence rate in 1990, (B) the incidence rate in 2019, (C) the AAPC of incidence rate from 1990 to 2019. HBC, high burden country; AO, Angola; BD, Bangladesh; BR, Brazil; KH, Cambodia; CF, Central African Republic; CN, China; CG, Congo; KP, Democratic People's Republic of Korea; CD, Democratic Republic of the Congo; ET, Ethiopia; IN, India; ID, Indonesia; KE, Kenya; LS, Lesotho; LR, Liberia; MZ, Mozambique; MM, Myanmar; NA, Namibia; NG, Nigeria; PK, Pakistan; PG, Papua New Guinea; PH, Philippines; RU, Russian Federation; SL, Sierra Leone; ZA, South Africa; TH, Thailand; TZ, United Republic of Tanzania; VN, Vietnam; ZM, Zambia; ZW, Zimbabwe.



Table 1. Incidence, mortality, and MI ratio trends of tuberculosis (TB) in 30 HBCs, 1990–2019.
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The mortality rate decreased from 44 (ASR: 119.01) per 100,000 to 19.71 (ASR: 57.89) per 100,000 from 1990 to 2019. At the county level, India had the highest cumulative deaths of 15,504,636. In 2019, Central African Republic and Lesotho had the highest mortality rates (above 100 per 100,000) compared with that (below 10 per 100,000) in Brazil, China, and Russian Federation. The mortality in most HBCs decreased with AAPCs ranged between −5.8 (Ethiopia) and −0.6% (Central African Republic) (all p < 0.05) (Supplementary Figure 1). The mortality trend in DPR Korea (AAPC: 0.1%, 95% CI: −0.3, 0.4, p = 0.6) and Russian Federation (AAPC: −0.5%, 95% CI: −1.9, 0.9, P = 0.5) were stable, while it increased in Lesotho and Zimbabwe with AAPC of 1.3% (95% CI: 1.1, 1.4, p < 0.05) and 1.6% (95% CI: 1.0, 2.2, p < 0.05), respectively (Table 1, Supplementary Figures 1, 2C).

The mean MI ratio varied from 0.087 (China) to 0.382 (Central African Republic), and decreased in most HBCs, with AAPCs ranging from −4.2 (Ethiopia) to −0.3% (Central African Republic) (all p < 0.05). The trends were stable in Philippines (AAPC: 0%, 95% CI: −0.8, 0.8, p = 1.0) and Russian Federation (AAPC: 0.5%, 95% CI: −2.1, 3.2, p = 0.7), while it increased in Zimbabwe, Lesotho, Indonesia, and DPR Korea, with the lowest AAPC of 0.8% (all p < 0.05) (Table 1, Supplementary Figure 3C). There was no relationship between the mean SDI values and AAPCs (Spearman's correlation: r = −0.16, p = 0.3883 for incidence; r = −0.06, p = 0.7602 for mortality; r = −0.002, p = 0.9916 for MI ratio).



Disease Burden Change of TB in Age and Sex Subgroups

The incidence and mortality decreased among the three age groups in the majority HBCs (Supplementary Figures 4, 5). Disease burden increased in the group aged 15–59 years in Lesotho (AAPC for incidence: 0.4%, 95% CI: 0.2, 0.7, p < 0.05; AAPC for mortality: 1.6%, 95% CI: 1.4, 1.8, p < 0.05). In South Africa, the incidence increased with AAPC of 0.1% (95% CI: 0.1, 0.2, p < 0.05) among aged 1–14 years group. The incidence trends were stable in the group aged 15–59 years in the Central African Republic, DR Congo, Kenya, and South Africa (p > 0.05). Increasing mortality trends was observed in the group aged 15–59 years in Lesotho (AAPC: 1.6%, 95% CI: 1.4, 1.8, p < 0.05) and Zimbabwe (AAPC: 1.8%, 95% CI: 0.9, 2.7, p < 0.05), and in the group aged ≥ 60 years in Zimbabwe (AAPC: 0.4%, 95% CI: 0.1, 0.7, p < 0.05). Among the groups aged 1–14 and 15–59 years in both sexes, Indonesia decreased most in incidence with the lowest AAPCs among those HBCs.

There were different incidence trends between men and women in South Africa, Zimbabwe, and Vietnam. The mortality increased in Lesotho (AAPC for men: 1.4%, 95% CI: 1.2, 1.5, p < 0.05; AAPC for women: 0.8%, 95% CI: 0.4, 1.2, p < 0.05) and Zimbabwe (AAPC for men: 1.4%, 95% CI: 0.8, 2.1, p < 0.05; AAPC for women: 1.5%, 95% CI: 1.0, 2.0, p < 0.05). Women had higher incidence rates in countries, such as DR Congo, Lesotho, Angola, Papua New Guinea, Pakistan, Namibia, Zimbabwe, Congo, UR Tanzania, and South Africa. Most of the above countries are located in Africa (Figure 2). Increasing trends in incidence were observed among men in groups aged 1–14 years (South Africa) and 15–59 years (DR Congo, Lesotho, Kenya, Zimbabwe, and Vietnam) (Figure 3). Mortality rates increased among men (Lesotho and Zimbabwe) and women (Lesotho, Zimbabwe, and Russian Federation) in the group aged 15–59 years, and among both sexes in the group aged ≥60 years (Zimbabwe) (Supplementary Figure 6).
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FIGURE 2. Incidence and mortality of tuberculosis (TB) by different sexes in the 30 HBCs, 1990–2019. HBC, high burden country; AAPC, average annual percent change; *, significant at 0.05 level.



[image: Figure 3]
FIGURE 3. Average annual percent changes of incidence by different age and sex groups in the 30 HBCs, 1990–2019. HBC, high burden country.


The HBCs could be classified as 6 discrete groups by the indicator of incidence (Figure 4A). Group 2, 3, and 6 accounted for 21 (70%) countries. Group 1 (Brazil and China) had the lowest incidence rates while group 5 (Central African Republic, Lesotho, Cambodia, Namibia, and South Africa) had the highest rates. Group 6 had a higher slope value of −4.54 (p < 0.0001) while group 1 had the lowest (slope: −0.82, p = 0.1293). For mortality, there were 6 groups and one-third of the countries were in group 2 (Figure 4B). Group 1 (DPR Korea, Thailand, Papua New Guinea, Brazil, China, and Russian Federation) had the lowest mortality rates and group 6 (Central African Republic) had the highest rate. Five of the six groups showed decreasing trends of mortality except for group 4 (Lesotho, slope: 2.75, p < 0.0001). For MI ratio, group 2 (Lesotho, Indonesia, and Zimbabwe) showed an increasing trend (slope: 0.005, p < 0.0001), while other groups showed decreasing trends with slopes ranging from −0.009 to −0.001 (all p < 0.0002) (Figure 4C, Supplementary Table 1). Among those HBCs, Brazil and China had relatively lower values of incidence, mortality, and MI ratio. Lower mortality rates contributed to lower MI ratios, which were observed in DPR Korea, Thailand, and Russian Federation.


[image: Figure 4]
FIGURE 4. Trajectory analysis of incidence, mortality, and mortality to incidence (MI) ratio of tuberculosis in the 30 HBCs: (A) incidence, (B) mortality, (C) MI ratio. HBC, high burden country; AO, Angola; BD, Bangladesh; BR, Brazil; KH, Cambodia; CF, Central African Republic; CN, China; CG, Congo; KP, Democratic People's Republic of Korea; CD, Democratic Republic of the Congo; ET, Ethiopia; IN, India; ID, Indonesia; KE, Kenya; LS, Lesotho; LR, Liberia; MZ, Mozambique; MM, Myanmar; NA, Namibia; NG, Nigeria; PK, Pakistan; PG, Papua New Guinea; PH, Philippines; RU, Russian Federation; SL, Sierra Leone; ZA, South Africa; TH, Thailand; TZ, United Republic of Tanzania; VN, Vietnam; ZM, Zambia; ZW, Zimbabwe.




Predictions on the Epidemics of TB

Predictions based on the AAPCs, compared with the level in 2015, showed that the change rates of incidence varied from −26.47 to 4.02% in 2025, from −40.02 to 4.54% in 2030, and from −51.09 to 5.06% in 2035. The change rates of mortality varied from −43.30 to −3.36% in 2025, from −57.94 to 4.62% in 2030, and from −68.81 to 13.27% in 2035. The above results revealed that only Brazil and China could reach the milestones set for 2025 with incidence rates below 50 per 100,000 (Table 2).


Table 2. Predicted incidence and mortality of TB in 2025, 2030, and 2035 in 30 HBCs.
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Predictions based on trajectory analysis showed that the change rates of incidence varied from −28.59 to 2.58% in 2025, from −40.46 to −0.50% in 2030, and from −52.34 to −2.29% in 2035. The change rates of mortality varied from −74.09 to −4.34% in 2025, from −100 to 5.05% in 2030, and from −100 to 14.45% in 2035. Reduction targets set for deaths could be achieved by Brazil, China, and Ethiopia in 2030, and Angola, Bangladesh, Brazil, China, Ethiopia, Nigeria, Vietnam, and Zambia in 2035 (Table 2).




DISCUSSION

This study provided alternative evidence on the TB epidemic in the 30 HBCs besides the WHO. From 1990 to 2019, the disease burden of TB decreased in most HBCs (AAPCs of incidence ranged from −4.0 to −0.2%, AAPCs of mortality ranged from −5.8 to −0.6%, AAPCs of MI ratios ranged from −4.2 to −0.3%). The trajectory models also indicated these. In addition, the WHO estimated that the average decline rate of global incidence was 1.7% per year (2000–2019), and 45% of mortality. Compared with this study, specifically, the WHO reported that the incidence trend (2000–2019) in Liberia increased, while it decreased in Kenya, and was stable in Bangladesh, Central African Republic, DPR Korea, DR Congo, Nigeria, Pakistan, and Papua New Guinea. The mortality was decreased in the majority HBCs, except in countries, such as Central African Republic, Lesotho, Namibia, and Zambia (stable) and Congo, Liberia, and Namibia (increasing) (2).

The WHO reported that the highest burden of TB was among adult men (accounting for 56% of all cases in 2019) (2). Results from this study were similar except for countries, such as DR Congo, Angola, Papua New Guinea, Pakistan, Zimbabwe, Congo, and South Africa, among which higher incidence rates were observed among women in the same year. Globally, 53% of the HIV-negative adults who died from TB were men, 31% were women in 2019 (2). Moreover, men had higher mortality rates in this study. Additionally, the higher incidence and mortality rates occurred in adult groups and increase with age (Supplementary Figures 4, 5), which confirms that TB mostly affects adults in their most productive years (19).

To parallel the global targets, incidence and mortality rates at the country level instead of age-standardized ones were chosen in addressing the purpose of this study. Both predictions showed that the reduction targets of incidence and mortality set by the WHO were difficult to be achieved. Consistent with the above results, countries in most of the WHO regions were not on track to reach the 2020 milestones (2), and the global annual decline in the incidence needs to accelerate to 4–5% per year by 2020 and 10% by 2025, and even an average of 17% set for 2030 (2). More importantly, this was estimated at the global level instead of the country level. Remarkably, more than half of the global TB cases and two-thirds of the multidrug-resistant TB (MDR-TB) cases were borne by Brazil, Russian Federation, India, China, and South Africa (20). For those HCBs, there were more challenges and longer ways toward meeting these ambitious targets (21–24).

The WHO has underscored the significance of monitoring the status of the TB epidemic and progress in financing and implementation of the response at global, regional, and country levels (19). The up-to-date information is essential to track the progress of control efforts (4). The programmatic management of latent tuberculosis infection (LTBI) is one of the crucial interventions to decrease the incidence (25). In addition, addressing the MDR-TB epidemic is crucial to reducing morbidity, mortality, and healthcare related costs (26, 27). The long-term socio-economic effects will further drive risk factors associated with TB, such as poverty, malnutrition, and poor living conditions (24). Unexpected factors would affect the elimination of TB. For example, the pandemic of COVID-19 has resulted in a crisis in public health and challenged healthcare systems worldwide (28–30), which threatens to reverse the gains made over recent years (2). Upon these challenging targets, intensified national and global efforts, such as technical assistance and cooperation, promotion of integrated, patient-centered care and prevention, continued scale-up of early diagnosis, and proper treatment for all forms of TB, bold policies and supportive systems, and global surveillance are the appropriate and responsible way forward (9, 20, 21, 31).

From trajectory analysis, the characteristics of subgroups could be summarized and analyzed, and comparisons could be made between subgroups. For example, treating the active TB or LTBI cases, protecting the susceptible population, and reducing the transmission of the disease are the principle in the subgroup of Central African Republic, Lesotho, Cambodia, Namibia, and South Africa with relatively higher incidence rates. The Central African Republic and Lesotho with a high burden of mortality should pay more attention to reducing deaths, which illustrates large inequities in access to diagnosis and treatment (21). Developed countries achieved remarkable reductions by pursuing universal access to healthcare and social protection while rapidly improving the nutrition and economic conditions in addition to delivering adequate services (9). Although reductions seem also possible with current interventions among HBCs, additional interventions, adapted to country-specific epidemiology, and health systems, are needed (23).

High-level leadership is listed as a key element of a national-level mechanism regarding a multi-sectoral accountability framework for TB (2). Brazil created the Brazilian TB Research Network in 2001 (32) and proposed the Research Agenda in 2015 (33), both of which represented a novel form of collaboration among academia, the government, civil society, and the national industrial sector to the community (34). Additionally, in 2017, the National Plan for Eliminating Tuberculosis for Brazil was launched (35). In China, the incidence rate decreased annually from 109 per 100,000 in 2000 to 64 per 100,000 in 2016 (36). The newest National Action Plan for TB Control for 2019–2022 was proposed (incidence decreases to under 55 per 100,000 and mortality decreases to under 3 per 100,000) (37), as defined in the Healthy China Action Plan (2019–2030) (38).

Thailand has established a universal health coverage scheme and a strong primary healthcare system since 2002 (39). Thailand stands out as having a relatively high service coverage index of 80 among HBCs and a low level of catastrophic health expenditures (2% of households) (2). Brazil, China, Russian Federation, and Thailand had high levels of treatment coverage (>80%) in 2019, while it was 50% or less in the Central African Republic and Nigeria (2). The observed results were questionable in DPR Korea, in which the highest TB burden outside of sub-Saharan Africa was reported (2). Since the famines of the 1990s, the TB burden in DPR Korea had risen dramatically (40, 41). The WHO reported an incidence rate of 513 per 100,000 in 2019, which was only 124.18 per 100,000 in this study. The incidence trend (2000–2019) showed a horizontal line and the morality trend was unavailable in the WHO report (2), which was different from this study. The differences illustrated the importance of data sources and model estimations.

The following major categories were used by the WHO to estimate incidences and mortalities: prevalence surveys, notifications adjusted by a standard factor, inventory/capture-recapture studies and case notification data combined with expert opinions, vital registration systems or mortality surveys, and deriving from multiplying estimates of incidence by estimates of the case fatality rate (42). The GBD study used the data available from annual case notifications, prevalence surveys, population based tuberculin surveys, vital registration data, verbal autopsies, and estimated cause-specific mortality rates among individuals (4, 43). It was found that even the 20 countries with the highest number of incident TB cases in 2016 were different between the two estimations (4). In the newest global tuberculosis report, countries, such as Cambodia, Russian Federation, and Zimbabwe have been replaced by Gabon, Mongolia, and Uganda in the HCBs list for the period of 2021–2025 (3). The disparities were mainly due to the different methodological approaches used and interpretations of data (44). Additionally, the discrepancy calls attention to the modeling approaches and more importantly the high-quality data. It is possible that different independent estimates would contribute to the reliability of the collected data.

This study has several limitations. First, although data from the GBD study are considered widely accepted, the accuracy of data collected, extracted, and reported is still improving. Further cross-sectional and longitudinal studies in those HBCs along with other countries are needed to follow the epidemic trend of TB. Second, predictions in this study have certain assumptions, such as the trends, population size, influencing factors, and interventions were kept the same. Potential factors (e.g., LTBI, MDR-TB, and HIV co-infection) associated with the epidemics were not involved (45). Third, no subdivisions, such as LTBI, MDR-TB, or extensively drug-resistant TB were analyzed.



CONCLUSIONS

Although significant progress has been made on reducing the TB burden in those HBCs during the past three decades, the findings suggest that, if current trends continue, achieving the global targets of end TB at the country level among those HBCs is challenging. Progress needs to be accelerated to achieve the global targets.
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HBC, high burden country; DR Congo, Democratic Republic of the Congo; DPR Korea, Democratic People’s Republic of Korea; UR Tanzania, United Republic of Tanzania. *, Goal achieved regarding the targets set for T8 by the WHO.

", Countries that may achieve the targets by different predictions.
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