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Tuberculosis control in China: use of modelling to develop targets and

policies
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Abstract Itis unclear if current programmes in China can achieve the post-2015 global targets for tuberculosis — 50% reduction in incidence
and a 75% reduction in mortality by 2025. Chinese policy-makers need to maintain the recent decline in the prevalence of tuberculosis,
while revising control policies to cope with an epidemic of drug-resistant tuberculosis and the effects of ongoing health reform. Health
reforms are expected to shift patients from tuberculosis dispensaries to designated hospitals. We developed a mathematical model of
tuberculosis control in China to help set appropriate targets and prioritize interventions that might be implemented in the next 10 years.
This model indicates that, even under the most optimistic scenario — improved treatment in tuberculosis dispensaries, introduction of a
new effective regimen for the treatment of drug-susceptible tuberculosis and optimal care of cases of multidrug-resistant tuberculosis — the
current global targets for tuberculosis are unlikely to be reached. However, reductions in the incidence of multidrug-resistant tuberculosis
should be feasible. We conclude that a shift of patients from tuberculosis dispensaries to designated hospitals is likely to hamper efforts at
tuberculosis control if cure rates in the designated hospitals cannot be maintained at a high level. Our results can inform the planning of

tuberculosis control in China.

Abstracts in G5 F13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

In China, between 1990 and 2010, the prevalence of smear-
positive tuberculosis and tuberculosis-related mortality fell by
63% and 80%, respectively — one of the most rapid declines
in tuberculosis morbidity and mortality in the world.! These
improvements have primarily been attributed to the nation-
wide scale-up of a tuberculosis control programme using
short-courses of directly observed treatment, implemented
by the Chinese Center for Disease Control and Prevention
(CCDC)."Between 2000 and 2010, this scale-up was associated
with a substantial increase in the proportion of people treated
by the Chinese CDC and this increase appears to have played
a critical role in reducing tuberculosis prevalence.

People with tuberculosis can access care either via the
Chinese CDC system of tuberculosis dispensaries or the hos-
pital system. The Chinese CDC system generally diagnoses
and treats patients according to national guidelines on tuber-
culosis control. The hospital system’s employees are supposed
to report and refer tuberculosis to the Chinese CDC but some
people are still treated in the hospital system without strict
adherence to the national guidelines. Whereas people treated
by the Chinese CDC have high rates of treatment completion
and success, people treated by hospitals often do not take their
medications regularly or discontinue treatment prematurely.’

Despite the progress it has made in tuberculosis control,
China is facing a serious epidemic of drug-resistant tubercu-
losis. A national survey of drug-resistant tuberculosis indi-
cated that, in 2007, there were about 110000 new diagnoses
of multidrug-resistant (MDR) tuberculosis (5.7% of total
diagnoses), while the prevalence of MDR-tuberculosis among
those people who had previously been treated for tuberculosis
was 25.6%.” Although MDR tuberculosis can develop as the

result of unsuccessful treatment in the hospital system, a large
proportion of all incident MDR tuberculosis probably results
from person-to-person transmission. An effective programme
to prevent as well as to diagnose and treat MDR tuberculosis
is urgently needed in China.

The World Health Assembly recently agreed upon new
post-2015 global targets for tuberculosis control: global reduc-
tions in tuberculosis incidence and mortality by 50% and 75%,
respectively, between 2015 and 2025.* It is unclear if China
can achieve these new targets, especially given the growing
epidemic of MDR tuberculosis. Fortunately, innovations in
tuberculosis diagnosis and treatment are either already avail-
able or will soon be available. One major concern is that, as
part of ongoing health reform, the government is gradually
shifting tuberculosis treatment from the Chinese CDC system
to designated hospitals. This shift may adversely affect tubercu-
losis control if the designated hospitals cannot match or exceed
the quality of care currently provided by the Chinese CDC.?

To help policy-makers set appropriate tuberculosis-
control targets and prioritize the related interventions that
might be implemented in the next 10 years, we model the
potential impact of current and alternative control measures
on the epidemiology of tuberculosis in China. In this paper
we describe this analysis and its potential impact on future
policies and interventions for tuberculosis control in China.

Model-based analysis

The analysis was developed by a group of tuberculosis mod-
ellers, officers of the Chinese CDC and Chinese experts on
tuberculosis control. The engagement of policy and field
experts ensured that key policy questions were addressed and
country-specific contexts — e.g. the different health systems
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Box 1.Scenarios of tuberculosis control considered in the modelled analysis, China, 2015

Scenario 1: Status quo

The current control programme remains unchanged. Most people (80%) are treated in the Chinese Center for Disease Control and Prevention (CDC)
system with the rest treated in the hospital system.2There is no detection or treatment of multidrug-resistant (MDR) tuberculosis.2 The long-term cure
rates for new treatment and retreatment are 82% and 75%, respectively, in the Chinese CDC system and 55% and 55%, respectively, in the hospital
system.? The long-term cure rates for MDR tuberculosis using first-line drugs are 35% in the Chinese CDC system and 30% in the hospital system.?

Scenario 2: Patient shift from Chinese (DC to designated hospitals

The 80% of people currently treated in the Chinese CDC system are shifted to designated hospitals while the 209% currently treated in the hospital
system are treated in public hospitals other than the designated ones. The designated hospitals have lower cure rates than the Chinese CDC
system but higher cure rates than the other public hospitals: 70% for new treatment and 65% for retreatment. The long-term cure rate for MDR
tuberculosis using first-line drugs is 30% in all of the public hospitals.

Scenario 3A: Improving treatment outcome for drug-susceptible (DS) tuberculosis by referral to Chinese CDC system

People currently treated in the hospital system are referred to —and treated in — the Chinese CDC system. Every person with tuberculosis is therefore
treated in the Chinese CDC system.

Scenario 3B: Improving treatment outcome for DS-tuberculosis by use of new treatment regimen

The treatment outcomes for DS-tuberculosis, in both the Chinese CDC and hospital systems, are improved by the use of a new and better treatment
regimen and the use of adherence technologies.**The long-term cure rates in both systems become 92% for new treatment and 90% for retreatment.?
Scenario 4A: Use of the currently best programmes for the diagnosis and treatment of MDR-tuberculosis

Most smear-positive patients (90%) received rapid molecular testing for drug resistance and 70% of patients detected with MDR tuberculosis are
placed on second-line therapy. The long-term cure rate for MDR tuberculosis with second-line therapy is 60%.?

Scenario 4B: Use of optimized programmes for the diagnosis and treatment of MDR tuberculosis

New diagnostic tools — e.g. rapid molecular testing — and new treatment regimen for MDR tuberculosis are widely and effectively applied. Most
tuberculosis patients (90%) receive resistance testing, 85% of people with MDR tuberculosis are placed on a new and more effective treatment
regimen, and the long-term cure rate for MDR-tuberculosis on the new regimen is 82%.°*""!

Scenario 5: Combination of Scenarios 3A, 3B and 4B
Every person with tuberculosis is treated in the Chinese CDC system, the treatment outcomes for DS-tuberculosis are improved by the use of a new
and better treatment regimen and adherence technologies, and the detection and treatment of MDR tuberculosis is improved.

@ The parameters are based on the unpublished opinions or estimates of a group of Chinese experts on tuberculosis.

Fig. 1. The structure of the dynamic compartmental model of tuberculosis in China
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Note: The green lines represent pathways in which drug-resistant tuberculosis can be generated.
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Fig. 2. Projected impact of different scenarios of tuberculosis control on the prevalence
of pulmonary tuberculosis, China, 2015-2025
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available for tuberculosis care — were
reflected in the analysis. Following the
suggestions of the policy and field ex-
perts, five main scenarios for the future
control of tuberculosis were analysed.
These scenarios represent the range of
policies and interventions that are being
considered and could be implemented
in China over the next 10 years (Box 1).

In scenario 1 - the status quo sce-
nario — 80% of tuberculosis patients
receive treatment in the Chinese CDC
system and the other 20% are treated

792

in the hospital system. In scenario 2,
the delivery of tuberculosis services is
shifted from the Chinese CDC to pub-
lic hospitals that have been designated
as tuberculosis service providers.” The
long-term cure rate for tuberculosis in
these designated hospitals was set lower
than that in the Chinese CDC system.
In scenario 3, the treatment outcome for
drug-susceptible tuberculosis — defined
as those without the MDR disease - is
improved when either, in scenario 3A,
100% of tuberculosis patients are treated
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in the Chinese CDC system or, in sce-
nario 3B, a new drug regimen along with
new technologies to improve treatment
adherence are used.® A new diagnosis
and treatment programme for MDR
tuberculosis is implemented in both
scenarios 4A and 4B.®°""" Scenario 5
represented a potentially optimal situa-
tion in which scenarios 3A, 3B and 4B
are delivered simultaneously. In all of
our analyses we ignored active detection
of people with tuberculosis and prophy-
lactic treatment for latent infections. All
the interventions were assumed to be
implemented from 2015.

Model of transmission

We used a dynamic compartmental
model of tuberculosis transmission'*"*
in which the whole population is divided
into mutually exclusive compartments
based on the natural history of tuber-
culosis - i.e. each individual is deemed
susceptible, to have latent infection or
active disease, to have been cured after
treatment, to have failed or defaulted
on treatment, or relapsed after treat-
ment (available from the corresponding
author). We categorized the treatment
of active tuberculosis as in the Chinese
CDC system or in the hospital system.
The model was further stratified by two
different phenotypes of tuberculosis:
drug-susceptible and MDR (Fig. 1).
Some of the values we used for the input
parameters of the model - e.g. the rate
of progression from latent infection to
active disease — were based on the results
of epidemiological studies of tuberculo-
sis but other values - e.g. the long-term
cure rates of drug-susceptible tuberculo-
sis and MDR tuberculosis in the Chinese
CDC and hospital systems — were based
on the consensus of the national experts
(Box 1). The model was calibrated to
the reported tuberculosis epidemic in
China, using the Bayesian melding ap-
proach, accounting for uncertainty in
the input parameters.'*""”

Using the calibrated model, we pro-
jected the impact of alternative control
interventions on the epidemiology of
tuberculosis. The cumulative reduction
of tuberculosis incidence and mortality
between 2015 and 2025 was projected
for each scenario and compared with the
post-2015 targets for global tuberculosis
control.* For each scenario, we also pro-
jected the absolute prevalence of MDR
tuberculosis in the general population
and among all people with tuberculosis.

Bull World Health Organ 201 5;93:790—798' doi: http://dx.doi.org/10.2471/BLT.15.154492
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Fig. 3. Projected impact of different scenarios of tuberculosis control on the annual
incidence of pulmonary tuberculosis, China, 2015-2025
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Using tornado diagrams and uni-
variable uncertainty analyses, we ex-
plored the influence of uncertainty in
our parameter values on the reduction
of tuberculosis and MDR tuberculosis.
Using the posterior resamples from the
Bayesian melding procedure, we also
conducted multivariable uncertainty
analysis of the additional reduction in
tuberculosis and MDR tuberculosis
under each scenario. We determined
95% credible intervals (Crl) from the
posterior simulations. Details of the

uncertainty analysis are available from
the corresponding author.

Projected impact
Scenario 1

For scenario 1, the dynamic model
captured the observed declining trend
in tuberculosis incidence, prevalence
and mortality as well as the epidemic of
MDR tuberculosis. The overall preva-
lence of tuberculosis (Fig. 2) was pro-
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jected to continue its current downward
trend because effective surveillance and
treatment reduces transmission and
brings the basic reproductive rate (R))
below 1. Between 2015 and 2025, how-
ever, tuberculosis incidence and mor-
tality in China (Fig. 3 and Fig. 4) were
projected to fall by only 11.6% (95% Crl:
9.4 t0 14.1%) and 13.0% (95% CrI: 10.4
to 15.6%), respectively (Table 1).

Scenarios2to 5

In scenario 2, shifting tuberculosis treat-
ment from the Chinese CDC system
to designated hospitals had a negative
impact on the tuberculosis epidemic,
since we defined the cure rate of patients
in the designated hospitals as lower than
that in the Chinese CDC system (Fig. 2,
Fig. 3 and Fig. 4). Under this scenario,
the cumulative reduction of tuberculosis
incidence and mortality by 2025 would
only be 10.0% (95% Crl: 6.9 to 12.5%)
and 9.4% (95% Crl: 4.6 to 13.0%),
respectively (Table 1). Compared with
scenario 1, scenario 2 would result in
107000 people with tuberculosis and
25000 additional tuberculosis-related
deaths in the decade beginning in 2015
(Table 1).

Further improvement in the treat-
ment outcomes for drug-susceptible tu-
berculosis would accelerate the decline
in the general tuberculosis epidemic
(Fig. 2, Fig. 3 and Fig. 4). If, as in sce-
nario 3A, all patients in the hospital
system were shifted to the Chinese CDC
system, the reductions in tuberculo-
sis incidence and mortality would be
improved to 15.6% (95% Crl: 12.9 to
19.6%) and 22.3% (95% Crl: 18.4 to
27.9%;), respectively, by 2025 (Table 1).
If, as in scenario 3B, the long-term cure
rate could be raised to over 90%, through
the use of new tuberculosis treatments
and adherence technologies - then
tuberculosis incidence and mortality
would be expected to fall by 17.0% (95%
Crl: 14.1 t0 20.7%) and 25.1% (95% Crl:
20.5 to 32.0%), respectively, by 2025
(Table 1). Compared with scenario 1,
such improvement in the treatment of
drug-susceptible tuberculosis could
prevent 237000 to 351000 new people
with tuberculosis and 58000 to 82000
deaths from tuberculosis in the decade
beginning in 2015 (Table 1).

As seen in scenarios 4A and 4B,
provision of diagnosis and treatment
for MDR tuberculosis would have little
impact on the general tuberculosis epi-
demic because MDR tuberculosis would
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Fig. 4. Projected impact of different scenarios of tuberculosis control on mortality
associated with pulmonary tuberculosis, China, 2015-2025
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always account for less than 10% of all
tuberculosis (Fig. 2, Fig. 3, Fig. 4 and
Table 1). In scenario 5, the combina-
tion of system change, new treatment
regimen and new technology for drug-
susceptible tuberculosis and optimized
MDR tuberculosis care would yield the
greatest reductions in tuberculosis inci-
dence and mortality of 18.2% (95% CrI:
15.5t0 22.5%;) and 27.9% (95% Crl: 22.2
to 36.0%), respectively, in the decade
beginning in 2015 (Table 1).

Multidrug-resistant tuberculosis

Under scenario 1, the absolute preva-
lence of MDR tuberculosis in the general
population would be expected to decline
over time - e.g. by 20.3% (95% Crl: 5.8
to 27.8%) by 2025 (Fig. 5). This decline
would be mainly driven by the overall
general decline in tuberculosis preva-
lence (Fig. 2) since the proportion of
MDR tuberculosis would remain largely
unchanged (Fig. 6). Improvement
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in the treatment outcomes for drug-
susceptible tuberculosis and provision
of diagnosis and treatment for MDR
tuberculosis would further decrease
the prevalence of MDR tuberculosis in
the general population. In Scenario 5,
the combination of system change, new
treatment regimen and new technol-
ogy would bring the greatest reduction
in MDR tuberculosis prevalence in
the general population of any of the
modelled scenarios: a 74.6% (95% Crl:
62.6 to 80.8%) reduction between 2015
and 2025.

Policy implications
Post-2015 targets

The key finding from this analysis is that
it is probably not possible for China to
achieve the current global targets set for
tuberculosis control.* By 2010, however,
China had already achieved the older
global targets — of halving the prevalence
and mortality of tuberculosis between
1990 and 2015.""® This achievement was
mostly driven by shifting the treatment
of tuberculosis from hospitals to the
Chinese CDC public health centres.’
Our analysis suggests that the pace of
reduction in tuberculosis incidence
and mortality will be much slower in
the future.

In the most optimistic of our sce-
narios (scenario 5) the incidence and
mortality of tuberculosis would only
be reduced by about 18% and 28%, re-
spectively, between 2015 and 2025. This
indicates that, with passive surveillance,
current targets will not be reached by
2025 even if all the changes and in-
terventions considered in our analysis

Table 1. Projected impacts of different intervention scenarios on tuberculosis epidemiology in China between 2015 and 2025
Scenario Incident tuberculosis Tuberculosis-related death

Cumulative No., Cumulative No. prevented, Cumulative No., Cumulative No. prevented,

in thousands reduction, in thousands in thousands reduction, in thousands
(95% Crl) % (Crl) (95% Crl) (95% Crl) % (Crl) (95% Crly

1 9949 (8277t011371) 116 (9410 14.1) 0(0) 765(513t0964) 13.0(104to 15.6) 0(0)
2 10057 (8356t0 11491)  100(69t012.5) =107 (—197 to —52)° 790 (525 to 981) 94 (4610 13.0) —25 (—441t0—12)°
3A 9712(8062t0 11136) 156(129t019.6) 237 (177 to 333) 708 (471t0912) 223 (18410 27.9) 58 (34 t0 85)
3B 9599 (795310 10930) 17.0(14.1t0 20.7) 351 (261 to 529) 684 (45110 897) 25.1 (20.51t032.0) 82 (58 to 126)
4A 9914 (824810 11336)  12.1(9.9t0 15.0) 36 (16t0 77) 757 (5081t0958) 142 (11.7t0 17.1) 8(4to17)
4B 9884 (822410 11304) 126(103t0 15.9) 66 (31 to 148) 749 (501t0952) 152 (12610 18.7) 6(9to31)
5 9515(78831t010852) 182 (15.5t022.5) 434 (317 to 634) 664 (43710881) 279(22.21t036.0) 101 (71t0 153)

Crl: credible interval.
¢ Compared with the status quo of scenario 1.
® Negative values indicate an increase in the tuberculosis burden.
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were implemented. Active and enhanced
surveillance might further accelerate the
overall declines seen in tuberculosis,
although the individual and community-
level benefits are not clear."”

Looking beyond 2025, the global
tuberculosis targets for 2035 - a 90%
reduction in incidence and 95% reduc-
tion in mortality compared with the
values seen in 2015 - appear even less
attainable than the current, post-2015
targets. A new vaccine and/or prophy-
lactic treatment to reduce the risk of the
development of active disease develop-
ing among people with latent infection
may well be needed to reach the 2035
targets.»”

Control of multidrug-resistant
tuberculosis

The results of the 2007 National Survey
of Tuberculosis Drug Resistance in
China’ indicated a high proportion of
MDR tuberculosis. There is no evidence
from the 2010 survey of tuberculosis
prevalence’ or the opinions of national
tuberculosis experts to indicate that this
proportion has since decreased. While
attempting to integrate all of the avail-
able sources of relevant information, our
analysis indicates that, under the status
quo, this proportion will not change
much by 2025 - although the absolute
prevalence of MDR tuberculosis in the
general population will decline as the
overall prevalence of tuberculosis con-
tinues to fall. Further reductions in the
prevalence of MDR tuberculosis in the
general population might be achieved by
improving treatment of drug-susceptible
tuberculosis - thereby reducing the
prevalence of tuberculosis and prevent-
ing the emergence of acquired resistance
- or by providing MDR tuberculosis
diagnosis and treatment and thereby
reducing the transmission of MDR
tuberculosis. Our analysis indicates
that either of these interventions could
accelerate the reduction of MDR tuber-
culosis prevalence in China and that
the combination of both interventions
would achieve the greatest impact: an
estimated decline of 75% over the decade
beginning in 2015.

Model limitations

It is important to acknowledge the
limitations of the modelling when in-
terpreting the projected results. As with
other modelling studies, the results of
this analysis are sensitive to the param-
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Fig. 5. Projected impact of different scenarios of tuberculosis control on the prevalence
of multidrug-resistant tuberculosis in the general population, China, 2015-2025
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CCDC: Chinese Center for Disease Control and Prevention; DS-TB: drug-susceptible tuberculosis; MDR-
TB: multidrug-resistant tuberculosis.

Fig. 6. Projected impact of different scenarios of tuberculosis control on multidrug
resistance among patients with tuberculosis, China, 2015-2025
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eter values and model structure. For
example, we could not identify reliable
information, from China, on the treat-
ment outcomes of MDR tuberculosis
using the first-line regimen or tubercu-
losis treated in the hospital system. For
these variables, we used estimates of the
national experts after they had reviewed
the limited relevant data. Modelling
provides an approach to make such
estimates and assumptions explicit and
to explore, using uncertainty analysis,
the influence of assumptions and param-
eter uncertainty on the major findings.
In our uncertainty analysis, we found
that our qualitative conclusions were
not affected by the uncertainty in most
parameter values (available from the
corresponding author).

Impact on policy

China’s National Health and Family
Planning Commission - formerly the
Ministry of Health - is in the process
of setting new, national, post-2015
tuberculosis-control targets and de-
termining the next five-year plan for
tuberculosis control, which will cover
the period 2016 to 2020. The Chinese
CDC is the main technical agency
supporting this work. Our modelling

analysis has provided the Chinese CDC
with several important inputs for this
process of policy development. First, it is
clear that China cannot simply adopt the
global post-2015 tuberculosis-control
targets. The tuberculosis incidence and
mortality targets for China will have to
be more modest, partly because China
has already greatly reduced its tuber-
culosis burden since 1990. Second, our
analysis indicates that it should be pos-
sible to achieve a substantial reduction
in the epidemic of MDR tuberculosis
by improving the treatment of both
drug-susceptible and MDR tuberculo-
sis. Finally, our analysis indicates the
importance of ensuring the high quality
of tuberculosis treatment as patient care
shifts from the Chinese CDC system to
the hospital system.

Conclusion

With new government policies, treat-
ment of tuberculosis patients is being
shifted from the Chinese CDC to des-
ignated hospitals. There is a risk that the
treatment outcome in these designated
hospitals will not achieve the level ob-
served in the Chinese CDC system.’ If
this is the case, the shift will have a nega-

Hsien-Ho Lin et al.

tive impact on tuberculosis control. Our
result highlights the importance of en-
suring high treatment quality as the new
policy to shift patients is implemented.

In the planning of post-2015 tu-
berculosis control in China, a rational
process of policy development that is
tailored to the country-specific con-
text will be important. In this process,
modelling could be used to integrate the
different sources of relevant information
and take account of any data uncertainty.
A team of policy and field experts and
modellers can facilitate the translation
of modelling results into policy and
practice. The approach that we followed
may be useful in other settings and for
other diseases. ll
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Résumé

Lutte contre la tuberculose en Chine: utiliser la modélisation pour établir des objectifs et des politiques

Il est difficile de savoir si les programmes actuellement menés en
Chine permettront d'atteindre les objectifs mondiaux pour apres-2015
concernant la tuberculose, qui consistent a réduire I'incidence de
50% et la mortalité de 75% d'ici a 2025. Les dirigeants chinois doivent
confirmer le récent déclin de la prévalence de la tuberculose, mais
aussi revoir les politiques de lutte pour faire face a une épidémie de
tuberculose pharmacorésistante et les effets de I'actuelle réforme
de la santé. La réforme de la santé est censée prévoir le transfert des
patients traités dans des dispensaires antituberculeux vers des hopitaux
expressément désignés. Nous avons élaboré un modele mathématique
de lutte contre la tuberculose en Chine qui aide a définir les objectifs
appropriés et a hiérarchiser les interventions qui pourraient étre
réalisées au cours des dix prochaines années. Ce modéle indique que

méme dans le scénario le plus optimiste — amélioration du traitement
dans les dispensaires antituberculeux, introduction d'un nouveau
schéma thérapeutique efficace pour le traitement de la tuberculose
sensible et traitement optimal des cas de tuberculose multirésistante
—, il parait difficile d'atteindre les objectifs mondiaux actuels pour la
tuberculose. Néanmoins, il devrait étre possible de réduire l'incidence
de la tuberculose multirésistante. Nous en concluons que le transfert
des patients traités dans des dispensaires antituberculeux vers des
hopitaux expressément désignés est susceptible dentraver les efforts
de lutte contre la tuberculose sl est impossible de maintenir des taux
de guérison élevés dans ces hopitaux. Nos résultats peuvent servir de
base a la planification de la lutte contre la tuberculose en Chine.

Peslome

KoHTponb Hap Ty6epKynesom B Kutae: mogennpoBaHue ansa pa3paboTku Lenei u npuHumunoB paboTbl

OcCTaeTca HeACHbIM, CYMELOT I MPOrpaMmbl, AENCTBYIOLLME Celyac
B Kutae, obecneuntb JOCTVKEHME IOOaNbHbIX LENE B OTHOLLEHNM
Tybepkynesa, HameueHHbix Ha 2015 rof, a UMeHHO AOCTUXeHVe
50%-ro COKpalleHMa 4acToTbl BO3HMKHOBEHWSA 3aboneBaHus 1
75%-TO CHWXeHMA cMepTHOCTU K 2025 rogy. Jlnua, oTBeTCTBEHHbIE
B K1Tae 3a NpuHATME HOPMATMBHbIX PeleHnin B CTPaHe, AOMKHbI
noaaepxmBsaTb AOCTUMHYTOE 3a NOCIeAHUN NePUOL CHUXEHWE
UaCTOTbl BO3HMKHOBEHMA TybepKynesa, Npy 3TOM 1M HeobXoammo
nepecMoTPETb MPUHLIMMbBI KOHTPONA Haf 3a00neBaHVieM, YToObl METb
BO3MOXHOCTb CMPaBUTLCA C NUAEMUEN NEKAPCTBEHHO-YCTONYNBOTO
TybepKyne3a B yCNOBWAX OAHOBPEMEHHO OCYLLECTBAAEMOM pedOopMbl
3ApaBooxpaHenma. OxmaaeTcs, 4to B xofe pedopmbl NaUMeHTb C
Tybepkyne3om GyayT nepeBeaeHbl 13 [MCMaHCEPHbIX 3aBefeHu
B CreynanusrpoBaHHble 6onbHUUbL Hamu 6bina paspaboTaHa
maTemaTnyeckas MoAenb KOHTpona Hap Tybepkyne3om B Kutae,
KOTOPadA MOMOraeT YCTaHOBMTb COOTBETCTBYHIOLLME LIEIN 1 YCTAaHOBUTL
NPUOPUTETL HA BAABI MEAVLIMHCKIX BMELLATENbCTB, KOTOPble CnefyeT

OCYLLEeCTBUTb Ha NpoTaAxeHun 10 neT. Moaenu ykasblBatoT Ha TO, YTO
Ji@Ke B CaMOM OMTYMUCTUYECKOM CLIEHAPUM, TO €CTb MPK YTy ULLIEHUM
nevyeHua B TybepKyne3HbIX AUCraHcepax, BBEEHUN HOBOM
3G deKTUBHOWM CxeMbl NeueHnsa TybepKynesa, pearvpytouero Ha
NeKapCTBEHHOE NeyeHvie, i Mpy ONTUManbHOM Yxoae 3a 60NbHbIMM
Ty6epKyne30M CO MHOXECTBEHHOM NeKapCTBEHHOM YCTONUMBOCTBIO,
ManoBEPOATHO, UTO TeKyLLMe robanbHble Lien B OTHOLIEHMM STOTO
3abonesaHna 6yayT AocTurHyTbl. OAHAKO OCTaeTCA BO3MOXHOCTb
YMeHbLUEeHMA YacToTbl ClyyaeB 3abonesaHna TybepKynesom co
MHOXECTBEHHOWM NEKapCTBEHHOW YCTOMUYMBOCTLIO. 10 Hawemy
MHEHWI0, MepeBof, NaLUMEHTOB 13 TyOepKyIe3HbIX 1CNaHCepOB B
CNeuvanv3npoBaHHble 6OMbHYLbI, BEPOATHO, 3aTRYAHUT YCUANA Mo
KOHTPOIIO Hafl TYOepKyne30M, eC/vi TONbKO NOKa3aTenu 13nedeHus
B 3TWX OOMbHWMLEAX He OymyT NOAAEPKMBATLCA Ha BBICOKOM YPOBHE.
[laHHble pe3ynbTaThl MCCNEA0BaHA MOTYT ObITb UCTOMB30BaHbI MPK
NNaHMPOBaHUW KOHTPONA Haf Tybepkyne3om B Kntae.

Resumen

El control de la tuberculosis en China: el uso de modelos para desarrollar objetivos y politicas

No estd claro si los programas actuales en China pueden alcanzar los
objetivos globales para la tuberculosis después de 2015, una reduccién
del 50% de la incidencia y una reduccién del 75% de la mortalidad de
aqufa 2025. Los responsables politicos de China necesitan mantener el
reciente descenso en la prevalencia de la tuberculosis, al mismo tiempo
que revisan las politicas de control para hacer frente a una epidemia
de tuberculosis farmacorresistente y los efectos en la reforma sanitaria
en curso. Se espera que las reformas sanitarias trasladen los pacientes
de los dispensarios para tuberculosis a los hospitales designados. Se
ha desarrollado un modelo matemético de control de la tuberculosis
en China para ayudar a establecer los objetivos apropiados y priorizar
las intervenciones que podrian implementarse en los proximos diez
afos. Este modelo indica que, incluso en el escenario mas optimista

(una mejora del tratamiento en los dispensarios para tuberculosis, la
introduccion de un nuevo y efectivo régimen para el tratamiento de
la tuberculosis farmacosensible y la atencion 6ptima en casos de la
tuberculosis farmacorresistente), es muy poco probable que se cumplan
los objetivos actuales globales para la tuberculosis. Sin embargo, las
reducciones en la incidencia de la tuberculosis farmacorresistente
deberfan ser factibles. Se concluye que es posible que un cambio de
los pacientes de los dispensarios para tuberculosis a los hospitales
designados obstaculice los esfuerzos de un control para la tuberculosis
silastasas de cura en los hospitales designados no pueden mantenerse
en un nivel alto. Nuestros resultados pueden dar informacién sobre la
planificacion del control de la tuberculosis en China.
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