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Abstract
Background 
[bookmark: _fob9te]Multidrug-resistant tuberculosis (MDR-TB) is on the rise emerging in China. We This study used a dynamic Markov model to predict the longitudinal trends of MDR-TB in China by 2050, and to assess the effects of alternative control measures. 	Comment by Xiao Faria daCunha: “emerging” is rarely used as a verb but rather as an adjective.
Methods 
[bookmark: _znysh7]Eight states of tuberculosis transmission were set up in the Markov model using a hypothetical cohort of 100,000 people. The pPrevalence of MDR-TB and bacteriologically  confirmed drug-susceptible tuberculosis (DS-TB+) were simulated and. MDR-TB was stratified into being whether the disease was treated with the recommended regimen or not. 
Results
[bookmark: _et92p0]Without any intervention changes to current conditions, by 2050, a 67.7% decrease from 2019 is estimated in the prevalence of DS-TB+ could be estimated to decrease to , decreasing to 20 per 100,000 people, a 67.7% reduction from 2019, whereas that of MDR-TB would is expected to increase by three times to  triple to 58/100,000. Furthermore, by the year of 2050, 86.2% of the MDR-TB cases would be left untreated by the year of 2050. If In the case where the detection rate of MDR-TB’s detection rate could reaches 50% or 70% at 5% per year, the decline of in MDR-TB prevalence would be 25.9% and 36.2% respectively. If In the case where treatment coverage was improved to 70% or 100% by at 5% yearlyper year, MDR-TB prevalence in 2050 would gain a reduction ofdecrease by 13.8% and 24.1%, respectively. If both detection rate and treatment coverage could reaches 70%, the prevalence of MDR-TB by 2050 would be reduced to 28/100, 000, a 51.7% reduction by 2050.
[bookmark: _tyjcwt]Conclusions 
MDR-TB, especially untreated MDR-TB, would rise rapidly under China’s current MDR-TB control strategies in China. Interventions on designed to promoting promote effective detection and treatment of MDR-TB are imperative in the fights against MDR-TB epidemics. 
Keywords: Multidrug-resistant tuberculosis, Markov chains, prevalence, prevention and control
[bookmark: _dy6vkm]

Background 
Tuberculosis (TB), once named the “white plague”, remains one of the leading causes of deaths from infectious diseases deaths. In 2017 alone, it tuberculosis caused 10.0 million incidents that resulted in  cases and killed 1.3 million people deaths worldwide.1 Over the past two decades, however, Thanks to the global fights against TB, both the incidence count and mortality of TB have decreased remarkably thanks to the global efforts in controlling the TB epidemics,over the past two decades. HoweverRegardless, drug-resistant tuberculosis, especially multidrug-resistant tuberculosis (MDR-TB), remains a major obstacle in the task of putting an end to a crisis threatening the accomplishment of the goal -End the global TB epidemic.2,3 The most recent World Health Organization (WHO) report suggests that MDR-TB and rifampicin-resistant tuberculosis (RR-TB) together accounted for 558,000 incidents cases and 230,000 deaths in 2017.1 Moreover, in In the meantime, a number ofnumerous countries across the world have witnessed a growth in, the prevalence of MDR-TB has increased over time, which posingposes a greater threat to the global prospects of TB control.4-6 	Comment by Xiao Faria daCunha: Per cross-references, a more appropriate expression will be infectious disease-related deaths, or deaths from infectious disease. Your expression was not frequently used in other scholarly articles in the field.

You may also consider “infectious disease mortality” as a substitute.	Comment by Xiao Faria daCunha: The correlation of ascension (moreover) is unclear in this case. Seem to be more of a parallel case.	Comment by Xiao Faria daCunha: The countries are not posing threats against TB control, the increase in prevalence is.

Given the high priority to of TB control, several mathematic models have been developed to create forecasts of future burdens ofcaused by  TB to the world.7-9 Although a few models have projected the burden of TB in the future in different countries, few gave MDR-TB a specific estimation.13,14  Among the proposed forecast models, Markov process is a widely used mathematical stochastic process which with the capability to can simulate the progress of disease according to certain probabilistic manner between different states.10-12 Although a few models have projected the burden of TB in the future in different countries, few gave MDR-TB a specific estimation.13,14 	Comment by Xiao Faria daCunha: The logic in these sentences were reversed in the original draft and thus the last sentence (Although…) sounded unfinished and out of place. Be sure to change the annotation numbers up to match the new position 😊

[bookmark: _d34og8]Among all countries suffering, China has the second highest case burden of MDR-TB worldwide. MDR-TB is a formidable problem for China. In 2017, China had with an estimated 58,000 incident MDR-TB/RR-TB cases incident countin 2017, accounting for approximately 10% of the global burden. However, out of these estimated MDR-TB/RR-TB cases, only 22.5% of the above-mentioned estimated MDR-TB/RR-TB cases were laboratory-confirmed and only 10.2% started on treatment, presenting a much lower. MDR-TB detection rate and treatment coverage were much lower thancompared to the global average.1 In the past decades, aAlthough China has made remarkable successes in TB  controlthe control of TB in past decades, its these achievements might bewere very likely compromised by the rising prevalence of drug resistance. Illustrating the trajectory of MDR-TB burden will provide a full view of China’s TB epidemics and give insights on policy and strategy development in line with the End TB Strategy, which aims to reduce global TB deaths by 95% percent and incidence by 90% percent by the year of 2035.15 As the main source of infection transmission, Bbacteriologically confirmed TB plays a key role in tuberculosis control because it is the main source of infection transmission. Herein, we construct a dynamic Markov model is constructed based on the prevalence of bacteriologically -confirmed TB in the national survey to predict the prevalence of MDR-TB and bacteriologically confirmed drug-susceptible TB (DS-TB+) longitudinally under the current China TB/MDR-TB epidemics; and to estimate the possible gains from the enhancement of MDR-TB case finding and treatment coverage by 2050. 	Comment by Xiao Faria daCunha: You are using percentage symbol (%) throughout, so be sure to stay consistent.

Methods
Model approach
[bookmark: _s8eyo1][image: image2.png]We constructed a population-level, dynamic  and, compartmental Markov model in which individuals are grouped into mutually exclusive compartments based on the epidemiological characteristics of TB infections and early model studies.7,8 The model, subdivided into MDR-TB and DS-TB+, explicated the occurrence of TB transmission, the development from latent tuberculosis infection (LTBI) to active TB, anti-TB treatment, and treatment outcomes. It simulated the transition among with eight states: (1) uninfected; (2) latent infection of drug-susceptible tuberculosis (DS LTBI); (3) latent infection of MDR-TB (MDR LTBI); (4) DS-TB+ untreated; (5) MDR-TB untreated; (6) DS-TB+ treated; (7) MDR-TB treated; (8) deceased (defined in Figure 1). These eight states were described in  Ttable 1 while the eighteen parameters (from a to r) for transmission of states were presented in Ttable 2. TB was considered untreated Iif patients didn’t receive the recommended treatment, TB was considered untreated. HIV was not explicitly considered because of the low percentage of TB/HIV co-infection (roughly 1%) in China.1 Patients receiving ] favorable outcomes were not kept in the transmission model.  
[bookmark: dp8vu]Fig.1 Structure of the mathematical model
*Abbreviation: LTBI: latent tuberculosis infection; DS-TB+: bacteriologically confirmed drug-susceptible TB; MDR-TB: multidrug resistant tuberculosis

Model Assumptions
1. Individuals who have recovered from active TB disease are assumed to have the same risk of infection as the uninfected peoplepopulation.16,17
[bookmark: _rdcrjn]2. The possibility of moving from DS-TB+ untreated to MDR-TB untreated was not considered because the treatment coverage of DS-TB reaches reached nearly 90%in China.1
3. Individuals with active TB disease cannot be re-infected before recovering from the current disease episode.16 

Model initialization and parameter setting
Simulations of the Markov model were initiated in 2011 for the use ofin the Fifth National Tuberculosis Epidemiological Survey in 2010-, which is the most recent survey with a sample size of 252,940 by random sampling.18 At the base year of modeling, a hypothetical cohort of 100,000 Chinese persons was set up established and divided into eight TB states. Based on the major surveys in China, the prevalence of LTBI and TB were 20% and 66/100,000 respectively, and the proportion of MDR-TB was accounted for 6.8% of the total TB cases.18-20 The description of each states descriptions, the initial data set and data sources were listed in Table 1.
Table 1 States descriptions and the initial data setting set among the cohort of 100,000 people
	
	Description
	Population at start
	Sources

	Uninfected
	Individuals without TB infection (latent or active)
	79948
	Wang Y et al,201018

	DS LTBI
	Individuals with latent infection of drug-susceptible tuberculosis
	18627
	Wang Y et al,201018
Gao L et al, 201719
Li X et al, 201720

	MDR LTBI
	Individuals with latent infection of MDR-TB
	1359
	Wang Y et al,201018
Gao L et al, 201719
Li X et al, 201720

	DS-TB+ untreated
	Active DS-TB+ cases not treated with TB regimens
	62
	Wang Y et al,201018

	MDR-TB untreated
	Active MDR-TB cases not treated with MDR-TB regimens
	4
	Wang Y et al,201018

	DS-TB+ treated
	Active DS-TB+ cases undergoing treatments
	0
	Starting at the second cycle

	MDR-TB treated
	Active MDR-TB cases undergoing MDR-TB treatment
	0
	Starting at the second cycle

	Deceased
	Deaths from 100,000 population
	0
	Starting at the second cycle




Transition between states depends on the parameters which determine the pathway of movement within the model in each yearly cycle. Eighteen parameters were defined and extracted from national annual statistics or TB registration. For parameters with uncertainty, the estimation was based on the WHO TB database, the WHO annual report on TB, and published literature. Most of these parameters were held fixed throughout our analysis, except for b and c, which varied with TB prevalence. Table 2 shows details on these probabilities.
Table 2 Markov model probabilities input and sources
	
	Description/ Explanation
	value
	Sources

	a
	Probability of dying among Uninfected or LTBI
	0.007
	National Bureau of Statistics of China21

	b
	Probability of acquiring DS LTBI from being Uninfected, varies with DS-TB+ prevalence. b=(t1n1+t2n2)/N0, where t1 is the number of ‘DS-TB+ treated’, n1 is the number of infections each ‘DS-TB+ treated’ person causes, t2 is representing ‘DS-TB+ untreated’ cases, n2 is the number of infections each ‘DS-TB+ untreated’ person causes, and N0 is the total number of the ‘Uninfected’.
	initial value is 0.003
	Assumed based on finding from WHO,1 Huang Leqing22, and Sun Cuifen23

	c
	Probability of acquiring MDR LTBI from being Uninfected, varies with MDR-TB prevalence. c=(t3n3+t4n4)/N0, where t3 is the number of ‘MDR-TB treated’, n3 is the number of infections each ‘MDR-TB treated’ person causes, t4 is representing ‘MDR-TB untreated’ cases, n4 is the number of infections each ‘MDR-TB untreated’ person causes, and N0 is the total number of the ‘Uninfected’.
	initial value is 0.0005
	Assumed based on finding from WHO,1 Huang Leqing22, and Sun Cuifen23

	d
	Probability of clearing MTB infection for DS LTBI persons
	0.05
	Xu Kaijin24

	e
	Probability of clearing MTB infection for MDR LTBI persons
	0.05
	Xu Kaijin24

	f
	Probability of acquiring active DS-TB+ from LTBI 
	0.004
	Assumed based on finding from Gao L,19 Mandal P,25 and Xu Jiangjun26

	g
	Probability of acquiring active MDR-TB from LTBI
	0.004
	Assumed based on finding from Gao L,19 Mandal P,25 and Xu Jiangjun26

	h
	Probability of acquiring treatment for DS-TB+
	0.87
	WHO1

	i
	Probability of acquiring treatment for MDR-TB
	0.10
	WHO1

	j
	Probability of treatment failure and loss to follow up for DS-TB+
	0.04
	WHO tuberculosis database27

	k
	Probability of treatment failure and loss to follow up for MDR-TB 
	0.13
	WHO tuberculosis database27

	l
	Probability of dying among untreated DS-TB+
	0.10
	Assumed based on finding from WHO1

	m
	Probability of dying among untreated MDR-TB
	0.40
	Assumed based on finding from WHO1

	n
	Probability of dying among treated DS-TB+
	0.01
	WHO tuberculosis database27

	o
	Probability of dying among  treated MDR-TB
	0.04
	WHO tuberculosis database27

	p
	Probability of treatment success for DS-TB+
	0.93
	WHO tuberculosis database27

	q
	Probability of treatment success for MDR-TB
	0.41
	WHO tuberculosis database27

	r
	Probability of acquired drug resistance from DS-TB+ to MDR-TB
	0.014
	WHO tuberculosis database27




Modeled scenarios
[bookmark: _whwml4]Using the model, we projected the impact of three hypothetical scenarios on the epidemics of MDR-TB, including 1) improving detection rate; 2) expanding treatment coverage; 3) increasing detection rate and treatment coverage. Detection rate was the number of diagnosed MDR-TB cases divided by the estimated TB cases. Treatment coverage was expressed as the percentage of notified MDR-TB patients who commenced the WHO recommended MDR-TB treatment. In scenario 1, detection rate was assumed to increase to 50% or 70% at 5% per year from 2020 (baseline is 22.5%). In scenario 2, we modeled the treatment coverage of MDR-TB was anticipated to reach 70% or 100% by at 5% yearly per year from 2020 (baseline is 45.5%). In scenario 3, both detection rate and treatment coverage were assumed to be 70% with a 5%n annual increase of 5% from the baseline.

Model outcomes 
We predicted TB prevalence trends from 2019 to 2050, under the current TB control conditions and three intervention schemes. The prevalence of treated MDR-TB was defined as the number of cases enrolled inon MDR-TB treatment per 100,000 people. Untreated MDR-TB prevalence was the number of MDR-TB cases left untreated perin every 100,000 populationpeople. The effect of the above-mentioned three scenarios was measured by via reduced MDR-TB prevalence compared with the baseline. 

Statistical analysis 
Tree Age Pro 2011 software (Tree Age Software, Inc., Williamstown, MA, USA) and Microsoft Eexcel were used to conduct the Markov chain models. GraphPad Prism 6.0 (GraphPad Software, Inc., La Jolla, CA, USA) was used to draw the figures.

Results
Trends of TB epidemics trends providing no intervention changes to current TB control conditions
[bookmark: bn6wsx][image: image4.jpg]Without any intervention changes to the current conditions, the model projected a considerable decrease in DS-TB+ prevalence and a substantial increase in MDR-TB prevalence from 2019 to 2050. Here we did not separate In this case, treated and untreated DS-TB+ care not separated considering the high treatment coverage of DS-TB+ in China. It isWe estimated that, by the year of  2050, DS-TB+ prevalence would decline to 20 per 100,000, demonstrating a 67.7% reduction from 2019. Conversely, MDR-TB prevalence would increase by three times approximately from 19/100,000 in 2019 to 58/100,000 in 2050. We It is further estimated that in 2050, the prevalence of untreated MDR-TB would increase from 16/100,00 in 2019 to 50/100,000 in 2050from 16/100,000 in 2019. However, there whereaswould be a limited increase would be seen in treated MDR-TB, with resulting in a prevalence of 8/100,000 in 2050. By the year of 2050, 59.8% of TB cases would be MDR-TB, and with 86.2% of them which remain would be untreated. These uUntreated MDR-TB cases would become account for the majority ofmost TB cases and , representingremain the main driver reason behind the aggravation of the ongoing TB epidemic. Figure Fig.2 details discloses in details the simulation results of the model under the baseline condition. It also predicts Fig.2 Predicted TB prevalence from 2019 to 2050 under current TB control conditions	Comment by Xiao Faria daCunha: Either Figure 2 or Fig. 2 works – but make sure you are using them consistently.
*Abbreviation: DS-TB+: bacteriologically confirmed drug-susceptible TB; MDR-TB: multidrug- resistant tuberculosis

Trends of MDR-TB epidemic trendss with increased detection rate or treatment coverage
[bookmark: qsh70q]Scenario 1 presented a detection rate of MDR-TB with a 50 or 70% increase at 5% per year, leading to a projected MDR-TB prevalence with an upward trend much slower than that of the baseline.In scenario 1, increasing detection rate of MDR-TB to 50% or 70% by 5% per year, the prevalence of MDR-TB was projected to continue its upward trends but much slower than baseline.  Under this the same scenario, MDR-TB prevalence was estimated to be 43/100,000 and or 37/100,000 by 2050, with a detection rate of 50% or 70%, respectively (figure Fig. 3). Compared with to the baseline, MDR-TB prevalence would displayed a predictedgain a reduction of 25.9% and 36.2%, respectively, whereas. However, 64.9% of MDR-TB cases would still remainbe untreated with the recommended MDR-TB regimens even with a 70% detection rate. reaches 70%.	Comment by Xiao Faria daCunha: Same. Decide if you are using Fig. across the article or Figure.

[image: image1.png]In scenario 2, the With treatment coverage of MDR-TB treatment coverage was improved to 70% or 100% at a rate of 5% per year from 2020 as indicated in Scenario 2, . We estimated that by 2050, MDR-TB prevalence was estimated to be 50 or 44 per 100,000 people would be 50 and 44 with by 2050, with a treatment coverage of of 70% or 100% (reduced by 13.8 and 24.1%), ), showing a reduction of 13.8% and 24.1%, respectively (Fig.figure 3). Even if treatment coverage reached 100%, whereas 72.7% of MDR-TB cases would still be left remained untreated because due to of being undetected even if with a treatment coverage of 100%. 
Fig.3: MDR-TB prevalence from 2019 to 2050 under different detection rate or treatment coverage. a) untreated and b) treated MDR-TB prevalence with increased detection rate;. c) untreated and d) treated MDR-TB prevalence with increased treatment coverage. 
*Abbreviation: MDR-TB: multidrug- resistant tuberculosis

Trend of the TB epidemic trends with simultaneously increased detection and treatment coverage
[image: image3.png]In scenario 3 that where both the detection rate and treatment coverage were set to be 70% with an annual increase of 5% from baseline, the prevalence of MDR-TB would be was reduced remarkably and . We estimated that in 2050, the prevalence of MDR-TBwas estimated to could reach 28/100,000 underor lower, fulfilling demonstrating a reduction 51.7% decrease of 51.7% compared to the baseline by the year of 2050, whereas. And the proportion of untreated cases would accounted forbe 53.6%.  by 2050. Figure 4 shows Ttrends of MDR-TB in Sscenario 3 compared with the baseline.
Figure 4. MDR-TB prevalence from 2019 to 2050 under Sscenario 3.
*Abbreviation: MDR-TB: multidrug- resistant tuberculosis

Discussion
In this study, we constructed aA Markov model was constructed in this study to forecast trends of DS-TB+ and MDR-TB in China—a country with heavy burden of TB/MDR-TB. It wasWe estimated that, if the present TB control measures remained unchanged, the prevalence of DS-TB+ prevalence would have see a significant decrease, but the MDR-TB epidemics would be grow at an alarming rate, indicating TB epidemics would a gradual shift gradually in the TB epidemics in China from drug-susceptible tuberculosis (DS-TB) to MDR-TB in China. In addition, the majority ofmost MDR-TB cases would be left remain untreated, and thus would continue to transmit the disease. The Our results suggested that increasing detection rate of MDR-TB could have an obvious effect on MDR-TB prevalence, butprevalence but could not halt the rising trend of interrupt the emerging trend of MDR-TB prevalence. Meanwhile, the prevalence of MDR-TB would be still rising notably despite improving treatment coverage to 100% of the detected cases, with the presentas the detection of MDR-TB detection rate in China being significantly low, MDR-TB prevalence would continue to increase even if treatment coverage improved to 100%.at present is too much low in China. ThusTherefore, detection rate must be enhanced together with alongside treatment coverage to achieve a significantly reduction inof MDR-TB prevalence. 

Our study built a A Markov model was built in the present study that separated TB prevalence into DS-TB and MDR-TB sub-categories to get anachieve in-depth look observations and detailed predictions for the TB epidemic in Chinas. The projectedProjections for the prevalence of  DS-TB+ and MDR-TB prevalence are was consistent with those projected in previous studies,28-30 indicating that which support the view that MDR-TB prevalence will continue to rise. In addition, our simulations suggesteds that the majority ofmost MDR-TB cases would remainbe left untreated, illustrating the urgency for improving MDR-TB detection and treatment of MDR-TB. To our knowledge, tIn the meantime, this study constituteds as first step to better understanding the trends of both untreated and treated MDR-TB in China and the outcome , which is also applicable for other high- burden, and low-to-middle income countries. 

Increasing the detection rate of MDR-TB detection rate from 22% to 70% is hard challenging but achievable. The low detection of MDR-TB detection rate is caused by resulted from a combination of problemsissues, including asuch as lack of laboratory capacity for drug susceptibility test (DST), insufficient funding and inequity in health financing, high cost associated withprice for rapid diagnostics, and low clinical alert on for TB.31 Under China’s current TB control program, hHealth financing, health insurance, and health care for MDR-TB are localized and, which determine the elementary medical services and medical expenses. The lack of DSTs resulted in low cCase detection remains low in some county or district TB- designated health facilities on the county and district level due to lack of DSTs, who in return had to where sputum samples have to deliver sputum samples ed to upper-level facilities for DST.32 In addition, restrictedconstrained by resources and the capacity in MDR-TB health care, testing for drug-resistance testing is only recommended tofor patients at high risk of MDR-TB under the current China’s current MDR-TB control program, whereas this patient population merely, which accounts for less than 50% of all MDR-TB cases.33 Even when DST is available, the resultsit can take months to come back, whereas meanwhile,get the DST results; at the same time,  patients have would have already been treated with DS-TB regimen.34 Unfortunately, the use of rapid molecular diagnostics is limited due to their  costs because they are too expensive and and he fact they are beyond health insurance coverage not covered by the health insurance in many provinces. In conclusion, the lLack of diagnostic capacity, especially the ability to provide rapid diagnosis, is a major obstaclecrucial barrier preventing proper, effective detection of MDR-TB detection in China. In June 2019, the Chinese government announced the Action Plan to Stop Tuberculosis (2019-2022). The plan struckaims to enhancestrengthen laboratory capacity for diagnosis of MDR-TB diagnosis, requiring a DST coverage higher than 90% of DST coverage among bacteriologically confirmed cases by 2022. The strategy includes developingthe development of rapid molecular diagnostics for TB drug susceptibility and training procedures for associated laboratory staff, potentially allowing a significant acceleration in  training, which should be able to speed the MDR-TB diagnosis. at a large extent. 

In addition to the case detection, treatment coverage is also essential to the effective control of MDR-TB. Multiple reasons lead to the difficulty of enrollment many patients in identified MDR-TB cases faced, including There are several reasons why numerous patients identified as MDR-TB cases could not be enrolled in treatment: economic hardship,; patients’ loss to follow-up or death on the patient’s side before prior to treatment initiation,; domestic migration caused byfor work; and the misbelief that MDR-TB could be cured withundergoing DS-TB treatment, whereas.  eEconomic hardship is the most common reason for no treatment of MDR-TB since the due to the expensive cost for medicines are extremely high. While the expenses can be partiallyly covered by health insurance, MDR-TB patients still have to pay out-of-pocket would still be responsible for a considerable amount of treatment-related expenses that tend to be , which is unaffordable in most cases for poor low-income patients. Findings from previous study have shown proved that 38% of MDR-TB patients experienced catastrophic costs healthcare expenses (more than 20% of annual household income as the threshold for catastrophic health expenses).35 Consequently, it would beIt is unrealistic to expect patients to bearthat the high-cost of interventions associated with MDR-TB care and associated interventions by themselves can be borne by the patients themselves without risking catastrophic expenditures. Furthermore, whereaswith the decline in international donor funding now leaves it to, the government should to increase the amount of internal funding for the war against s to combat the MDR-TB epidemics. 

The present study does show restrictions.There are some limitations of our study. First,For example, the general model was built on current estimates without the taking considerations on new actions and interventions into consideration, such as policy changes, introducing the introduction of new diagnostics, novel medicines, etc. SecondIn addition, not we could not identify all reliable parameter values were identified and thus, estimates had to use estimates based on several individual studies conducted in different years were used, which may affect the model’s accuracy of the model. Therefore, aAlternative models that project projecting the MDR-TB epidemic should be considered and the corresponding result should be compared with theour findings in the present study to gain a comprehensive understanding of the trends of TB/MDR-TB in China comprehensively. Third, the constructed simple Markov model was unable to consider every detail of the transition process. In the presentour analysis, some certain less influential parameters were simplified to perform thefor estimation, including the progression from DS-TB+ untreated to MDR-TB untreated and TB recurrence.
Conclusion
In summary, ourThe present study illustrateds the challenges of MDR-TB confronted byto China’s TB control program, and provideds unique insights into the MDR-TB intervention. While the prevalence of DS-TB+ displayedhas a significant decrease, the MDR-TB epidemic would continue tobe risinggrow rapidly. Enhancing Improving MDR-TB detection and improving treatment coverage separately independently could reduce the prevalence of MDR-TB prevalence altogetner, but would be was unlikely to halt the rise of MDR-TB. Our The results above indicated also shows  that enhanced interventions on promoting MDR-TB detection and treatment of MDR-TB at the same time are simultaneously would be imperative to stop the rising of growing MDR-TB epidemic in China. Such enhanced interventions, which should also involve the strengthening ofincreased emphasis on DST accessibility for all TB cases, rapid diagnosis, expanded health insurance coverage, and exemption from out-of-pocket payments exemption.
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