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Abstract: This study analyzed the barriers of patient access to affordable MDR-TB medica
tion in China and the reasons behind, and proposed strategies towards removing the barriers 
based on literature review and key informant interviews. Reasons behind the high financial 
burden of MDR-TB patients in China are the lack of a coordinated and multi-sourced 
financing model to secure patients’ access to the expensive novel medicines, and the absence 
of the safety-net for the patients with low ability to pay the costs. Appropriate health 
insurance benefit packages and provider payment mechanisms, supportive legal framework, 
coordinated policies as well as incentives for off-label use of evidence-based repurposed 
medicines are missing. The observations identified key intervention areas including contin
ued efforts to make the novel effective medicines affordable and to strengthen the legislative 
protection for off-label use of evidence-based medicines; increase incentives for pharmaceu
tical companies to expand indications of established medicines based on the evidence; 
implement public initiatives to support the use of repurposed medicines for diseases with 
major public health significance, and scale up good practices from local pilots to create a 
coordinated multi-sourced financing model. A comprehensive approach to address the 
barriers in the full treatment course of MDR-TB and a safety-net for low-ability-to-pay 
patients are also critical to secure universal access to affordable MDR-TB medication. 
Keywords: MDR-TB, medication, affordable, financing, safety-net, off-label use, 
repurposed medicines

Introduction
Tuberculosis (TB) remains a severe threat to global public health, particularly when 
patients are infected with multidrug-resistant tuberculosis (MDR-TB). MDR-TB 
does not respond to at least isoniazid and rifampicin, the two most powerful anti- 
TB medicines, requires longer duration of treatment, daily administration of med
icines that are more toxic, more expensive and less effective than those used to treat 
drug-susceptible TB. Treatment for MDR-TB is more challenging for patients, 
healthcare providers and the health systems.1,2 The world has committed to ending 
TB by 2030.3 Despite the international norm for “free TB care” policies, some 
countries cover only some diagnostic tests and first-line treatment.4,5 TB patients 
face significant financial burden due to a considerable amount of out-of-pocket 
(OOP) expenses and loss of incomes.6,7

China is the world's second country with the most substantial number of MDR- 
TB patients. As of 2018, this number was 66,000.8 The diagnosis rate, the inclusion 
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rate of treatment and the success rate of treatment for 
MDR-TB in China are far below the global average and 
affected the effective treatment globally.9,10 One of the 
most critical barriers of MDR-TB treatment is that cata
strophic cost has increasingly become the major obstacle 
for people in need of treatment, and patients frequently 
drop-off from medication due to the financial burden. 
Interrupted treatment and under-dose led to poor treatment 
outcomes and increased the risks of resistance and spread 
of infections. Expansion of a drug-resistance profile with 
poor adherence to treatment may lead to extensively drug- 
resistance (XDR), which is resistant to at least isoniazid 
and rifampicin, and to any fluoroquinolone, and to any of 
the three second-line injectable anti-TB medicines.

Methods
This study analyzed the barriers of MDR-TB patient 
access to affordable treatment in China and the reasons 
behind, proposed short- and long-term strategies towards 
removing the barriers. The authors reviewed the existing 
literature, including the crucial papers, news sources, gov
ernment statistical handbooks and an electronic search of 
CNKI, Wanfang, CQVIP, Web of Science and PubMed 
databases with the search terms of “multi-drug resistant 
tuberculosis” or “MDR-TB” and “affordability”/“finance”/ 
“financing”/“funding” during the past 10 years in both 
Chinese and English. A substantial body of evidence 
available in grey literature was identified as well, includ
ing the landmark or highly regarded reports, work sug
gested by peers and government documents, the national 
and the World Health Organization (WHO) guidelines and 
technical reports, the official websites of the national 
health authority, the national regulatory authority (NRA), 
the national health security authority and WHO. The 
authors also drew on insights of the key informants from 
relevant government agencies at central and local levels 
and their technical arms, health professionals and pharma
ceutical companies through semi-structured qualitative 
interviews. Detailed information about the key informants 
and interviews about the barriers for MDR-TB patient 
access to affordable treatment from the perspectives of 
healthcare providers, medicines suppliers, drug, health 
and insurance regulators were listed in Annex 1, 2. No 
human and animal data were collected, and no interven
tions were given, so the study is not applicable for the 
informed consent of the experiment.

Key Barriers of Access to Affordable 
MDR-TB Medication
Gaps in Financing the Expensive Novel 
Effective Therapies
Since the 1990s, the national TB control program provided 
free first-line medications for the diagnosed drug-suscep
tible TB patients and referred patients with complications 
to public hospitals in China. This was seen as essential to 
remove, or at least substantially decrease financial barriers 
to access standard TB care by the patients in financial 
hardship.11 However, with the development of the increas
ing numbers of MDR-TB patients, the government funding 
for TB has been insufficient. In 2019, the funding gap 
between the reported budget in national strategic plans 
for TB and the available funding for this budget from 
domestic and international donor sources in China reached 
US$ 48 million.12

The recent health system reforms proposed integration 
of TB care into specialized infectious diseases hospitals or 
general hospitals with TB departments.13 The reforms 
shifted the financing of TB from the government budget 
funded program to the basic health insurance program, 
which is funded by a combination of the earmarked budget 
of the central and local governments, the premiums and 
patient co-payment. Xin et al14 found that integration of 
the national TB program with the basic health insurance 
program was an effective strategy to address the chal
lenges of TB by achieving universal population coverage 
of the basic health insurance in China. However, some of 
the core medicines for MDR-TB treatment are not covered 
by the basic health insurance program.15

In 2018, the WHO updated guidelines for MDR-TB 
treatment giving priority to novel medicines (bedaquiline, 
delamanid) and increased the importance of linezolid and 
clofazimine in the core medicines for MDR-TB treatment, 
which represented a significant price increase over older 
no-longer-recommended treatment regimens. MDR-TB 
patients must receive individually tailored treatment con
sisting of at least five medicines for different durations.16 

Through the Global Drug Facility (GDF), the estimated 
treatment cost of longer individualized treatment regimens 
could reach at least US$ 2000 for people who need at least 
18 months of treatment with one novel therapy, represent
ing a 50% price increase over previous standard treatment. 
For people who might need two novel therapies for 20 
months, the increase of the treatment cost could reach 
500%, with one of the treatment regimen cost at around 

Zhang et al                                                                                                                                                            Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                     

Infection and Drug Resistance 2020:13 3680

https://www.dovepress.com/get_supplementary_file.php?f=256128.docx
https://www.dovepress.com/get_supplementary_file.php?f=256128.docx
http://www.dovepress.com
http://www.dovepress.com


US$ 9000.17 As a GDF non-eligible country, China has to 
negotiate the price by itself. Although the national price 
negotiation in China had the prices reduced at an average 
of more than 60% in 2019,18 the national TB program 
would not be affordable for even if all the earmarked 
government funds for TB are to be shifted to MDR-TB, 
as the prices of the two novel therapies and other core 
medicines of the WHO newly recommended treatment 
regimens were still too high, and made the treatment cost 
for 6–12 month linezolid longer treatment regimens still 
reached US$ 30,000 to US$ 38,000 in China.

Insecure Safety-Net for the Patient in 
Financial Hardship
Under the basic health insurance system, patients are 
entitled to different benefits packages depending on their 
ability to pay. Patients have to pay a deductible (several 
values up to US$ 250) and 10–30% patient co-payment 
OOP before getting 50–70% of the remaining expenditure 
reimbursed by the insurance. There are vast discrepancies 
of risk protection among patients entitled to different ben
efits packages. According to a 2012 survey conducted in 
67 cities across 24 provinces of China, the median reim
bursement rate of the outpatient expenditures of MDR-TB 
patients enrolled in the rural resident, urban resident, and 
urban employee programs were 60%, 60% and 80% 
(p<0.05), that for inpatient expenditures were 70%, 70% 
and 80% (p<0.05).19,20

Wang et al and Yang et al21,22 found that the worse the 
economic status of the patient, the more likely they were 
to get TB. However, the risk protection yet built a safety- 
net for access to the needed treatment in China for the 
patients with weak ability to pay, especially the patients in 
financial hardship. A Ministry of Health commissioned 
survey about the economic burden of TB patients in six 
provinces in 2017 found that the average expenditure was 
US$ 2400 and 16,000 for TB and MDR-TB patients; the 
patient OOP expenditure share was 68.0% and over 
70.0%. Their average direct medical expenditure was 
about US$ 1900, (Unit of currency was transformed into 
US$, US$ 1=CNY 7). Among which the patient OOP 
expenditure share was 59.0%. 39.9% of TB patients com
plained about the negative financial impact on their 
families, among which 15.6% complained severe negative 
financial impact and 95.8% of their families encountered 
catastrophic expenditure.23

Lack of Supportive Policies for Evidence- 
Based off-Label Use
Except for the expensive novel medicines, most of the 
WHO recommended old anti-MDR-TB drugs are not cov
ered by the Chinese basic health insurance, as they lack 
MDR-TB indication, and can only be used as off-label for 
MDR-TB.24 The exclusion of these antimicrobials by 
insurance further intensified the financial barrier of the 
MDR-TB patients, especially those in financial hardship 
and entitled to the weak benefits packages.

Off-label use of medicines has been the common practices 
globally in many therapeutic areas like oncology, paediatrics 
and the emerging diseases, which represent unmet medical 
needs.25 However, there is no legislative framework for the 
off-label use of medicines in China. On the contrary, the Drug 
Administration Law, the Infringement Liability Law and the 
Practitioner Law are all not in favour of evidence-based off- 
label use of medicines. Although some health facilities 
develop internal regulations, doctors might be sued by the 
patient in case of dispute when prescribing off-label drugs.26,27 

With the absence of legislative back-up for the evidence-based 
off-label use, these core antimicrobials are reimbursed by the 
insurance only for their first indication rather than MDR-TB. 
NRA approval is the only formal back-up for insurance cover
age rather than expert consensus and evidence generated by 
the globally recognized academic organizations.

No Incentive for the Investment in 
Repurposed Medicines
To make the off-label use for MDR-TB treatment “legally”, 
one solution would be to have the pharmaceutical company 
conducting the clinical study to get NRA approval. However, 
apart from the patent protection, there is no regulatory incen
tive in China for investment in the costly clinical study (US$ 
1 million) to extend the labelling of an established product, 
even for the communicable diseases with critical public 
health significance like MDR-TB. Moreover, it is more chal
lenging for the off-patent products because patent claims for 
the secondary use often offer weaker protection compared to 
the primary compound patent protection, so the risk of free- 
riding by the competitors is high.28 It is challenging to 
enforce the patent protection for the newly added indication 
of an off-patent compound in the real world. Considering that 
getting NRA approval may not secure the return-on-invest
ment and even may not be able to get the investment recov
ered, pharmaceutical companies often choose not to invest in 
the new therapeutic indication of an established product after 
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the expiry of its primary patent protection.29,30 

Unfortunately, most of the off-label used antimicrobials for 
MDR-TB are off-patent.

In addition to patent protection, regulatory exclusivities 
like test data protection may create an alternative incentive 
for the investment in the clinical study for indication expan
sion of an established product. Such regulatory exclusivities 
restrict others to use the clinical test data generated by the 
investors, which offer a certain degree of protection to the 
investors. However, it still does not resolve the enforcement 
concerns of the exclusivity of the established product after 
the expiry of its primary patent protection.

Strategies to Promote Access to 
Affordable MDR-TB Medication
Appropriate Financing Mechanism for 
Expensive Therapy
The 2019 national price negotiation made a significant 
reduction in the prices of the novel medicines, including 
the WHO recommended two novel therapies for MDR-TB. 
However, they may still bring huge financial risks to the 
basic health insurance program with the extraordinarily 
high price, which calls for further price reduction through 
the continued price negotiations based on cost-effective 
evidence and the international reference price. Other stra
tegies like generic competition are also needed to reduce 
the prices of not only the novel medicines but also all the 
national guide recommended core medicines for MDR- 
TB. Appreciated to the recent national strategy of China 
to strengthen the research and development (R&D) capa
city of the local pharmaceutical industry, there has been an 
increasing number of local firms conducted clinical studies 
of the generics. However, the earliest patent expiry date of 
the two novel medicines is 2023,31 which meant that the 
generic competition would not be available in the coming 
3 years. Unless the pharmaceutical corporations reduce 
their prices substantially, people will continue to suffer 
without access to safer and more effective treatment.

In addition to the novel therapies, the financial barrier of 
MDR-TB medication is also attributable to the recommended 
core antimicrobials used off-label for MDR-TB and not 
covered by the insurance program. Globally, there are 
debates about the coverage of off-label used medicines by 
health insurance. Most developed countries support the 
insurance coverage of off-label used medicines to some 
extent. German Federal Social Court stated in a first ruling 
in 2002 that, social health insurance should cover the 

effective treatment of severe health conditions supported by 
the existing evidence and not feasible for other treatment 
options, coverage denials restrict patients from receiving 
medically necessary therapies that represent the best avail
able treatment options.32 The US common position is that 
doctors’ treatment decisions should be in line with the 
patients’ clinical needs, and support informed decision mak
ing that promotes third-party reimbursement for FDA- 
approved drug products appropriately prescribed for unla
beled uses. Off-label use of medicines may be justified to the 
Centers for Medicare and Medicaid Services by the author
itative drug information books. Phase III clinical trial data, 
the world top peer-reviewed medical journals, peer-reviewed 
textbooks and consensus guidelines, or by petitioning and 
obtaining approval from a local fiscal intermediary are also 
referenced.33 A growing number of insurance carriers have 
been encouraging the use of the authoritative drug compen
dia, peer-reviewed literature, and consultation with experts in 
research and clinical practice to make specific coverage 
decisions. The Chinese basic health insurance program 
should consider following the above practices.

Safety-Net for the Patients in Financial 
Hardship
China claimed to achieve universal basic health insurance 
coverage in the early 2010s. However, there is still a long 
way to achieve universal health coverage (UHC), which 
needs to build a safety-net for the patient in financial hardship. 
Although such a safety-net is yet built across the country, some 
areas have piloted some innovative strategies to construct the 
UHC for MDR-TB patients like the China-Gates pilots, which 
should be expanded across the country in terms of a govern
ment dominated, multi-sourced financing and coordination 
mechanism for the full course of diagnosis, treatment and 
management of MDR-TB, the “one-stop” settlement approach 
which integrated the reimbursement of the basic health insur
ance and the catastrophic health insurance, as well as the Health 
Financial Aid for the patients in financial hardship. It is critical 
to improve the benefits packages for patients enrolled in either 
the formal employee and the resident programs, remove the 
deductibles and the pre-reimbursement patient co-payment, 
keep the reimbursement rate at 70% or above, cover both out
patient and inpatient care and the services across the full course 
of treatment (including follow-up visits and tests and adverse- 
drug-reactions). The coordination among the local finance, 
health insurance, and the health authorities is essential for the 
success of the pilots. As summarized in Figure 1, the earmarked 
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central government budget covered the free tests and first line 
medicines; the basic health insurance offered a reimbursement 
of 75% of the listed expenditure. On this base, patients might 
get 50% of the over catastrophic threshold insurance listed 
expenditure reimbursed by the catastrophic health insurance 
program. The safety-net was built to have the medical aid 
program to further cover 70% of the remaining insurance listed 
expenditure after catastrophic health insurance reimbursement 
for the patient in financial hardship as defined by the civil affairs 
department. In case that the actual proportion of OOP payment 
is over 30% for susceptive TB patient and over 10% for MDR- 
TB patient (safety-net threshold) due to inflated insurance off- 
list expenditure (totally paid OOP by patient), the précised 
health poverty reduction and other safety-net programs funded 
by the local government offered further aids. Some areas also 
set up patient assistance program funded by the civil society or 

the pharmaceutical company to offer supplementary aids fol
lowing the publicly funded aids to the MDR-TB patient in 
financial hardship as defined by the civil affairs department.14,19

To contain the expenditure and to use the funds more 
cost-effectively, the China-Gates pilots also implemented 
the provider payment reforms. The reforms shifted the 
payment method from the traditional fee-for-service to a 
case-based model, which covered the full course of diag
nosis, test, treatment and management. Localized clinical 
pathways were also formulated, which included the locally 
adapted treatment options for MDR-TB and considered the 
severity, complications and co-existing diseases.19

Backup of Evidence-Based off-Label Use
Many industrialized countries establish the legal frame
work for evidence-based off-label use of medicines. One 

Figure 1 Coordinated and multi-sourced financing model and comprehensive approaches to relieve the financial burden of TB patient piloted in China.  
Notes: A=75% insurance listed expenditure reimbursed by the basic health insurance; B=12.5% (25%×50%) over catastrophic threshold insurance listed expenditure 
reimbursed by the catastrophic health insurance; C=8.75% (12,5%×70%) of the remaining insurance listed expenditure after catastrophic health insurance reimbursement 
covered by the medical aid program for patient in financial hardship as defined by the civil affairs department; D=3.75% (12.5%×30%) of the remaining insurance listed 
expenditure after catastrophic health insurance reimbursement + insurance off-list expenditure paid by patient OOP. In case that the actual proportion of OOP > safety-net 
threshold (due to inflated insurance off-list expenditure), the précised health poverty reduction and other safety-net programs funded by the local government offer further 
aids. In some areas, patient assistance program funded by the civil society or the pharmaceutical company offer supplementary aids to the MDR-TB patient in financial 
hardship as defined by the civil affairs department. Bold texts indicate funding from different sources. Data from Wang L and Cheng B. Theory and practice of financing and 
provider payment reform of tuberculosis. Beijing: People’s Health Publishing House; 2019. Chinese.19  

Abbreviations: OOP, out-of-pocket; MDR-TB, multidrug-resistant tuberculosis.
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valuable model would be the French Temporary 
Recommendations for Use (TRU) strategy to ensure safe 
and effective off-label use of medicines. The NRA sets up 
a committee to systematically analyze and generate evi
dence, monitor and disseminate unbiased information, and 
establish a national database for off-label use of medicines. 
The NRA also mobilizes all related authorities to coordi
nate the regulation of off-label use of medicines, including 
providing funding to the pharmaceutical industry and 
research institutes to monitor off-label use of medicines 
and offering compensation to patients suffered from 
damages due to off-label use of medicines.34 Such a 
legal framework and operational mechanism not only 
offers backup for the prescribers but also helps to generate 
evidence for scientific use and potential formal regulatory 
approvals. In addition, a TRU decision is issued a single 
time for any given drug and may result in a right to 
reimbursement for the drug for the designated indication. 
The development of the TRU is a major step forward for 
public health and paves the way for tighter control of off- 
label prescribing, it also hastens the conduct of clinical 
research and fosters the development of new indications 
for specific subgroups of patients or rare diseases.35 The 
Chinese NRA is expected to play a similar role with the 
coordination of the health and the health security autho
rities. More challenging is to regulate the pharmaceutical 
firms for the patient follow-up, the collection of efficacy 
and safety information, the real conditions of use, and the 
schedule for reporting data.

Regulatory Incentives for Investment in 
Repurposed Medicines
Discovering new use of existing medicines offers great 
promise for quickly bringing new therapeutic options. 
The lag between discovery and availability of the new 
options often 10 years or longer, which could be shortened 
by repurposing the marketed medicines, and could offer 
safe, timely, and affordable new treatment options particu
larly useful in the areas with high unmet needs.36 

Questions arise on how the new uses will be translated 
into clinical practice, especially in the case of the off- 
patent products with expired exclusive rights. There are 
various legal approaches to get new therapeutic indications 
approved and to bring them on-label. One route is that the 
pharmaceutical companies go through marketing authori
zation procedures, which may entail high costs and need 
strong incentives. To create such incentives, many 

regulatory authorities including the US Food and Drug 
Administration (FDA) and the European Medicines 
Agency developed policies to grant additional market 
exclusivity to the market authorization holders (MAHs) 
for specific conditions.30 In the US, new clinical investiga
tion and orphan drug designation can gain 3–7 years of 
market exclusivity, as well as tax breaks, waivers of FDA 
fees and other incentives.37 The recent orphan drug desig
nation of the experimental drug remdesivir for COVID-19 
by the US FDA is a real case of the regulatory incentive.38 

In the EU, MAHs can be granted with one additional year 
of market protection if one or more new therapeutic indi
cations bringing significant benefit in comparison with 
existing therapies are registered within the first eight 
years after initial approval. Considering that the generics 
may be available on the market only after the patent 
expires (20 years since the patent granted), the new ther
apeutic indication for generics and even for the patented 
medicines 8 years after the registration cannot benefit from 
the additional protection.30,39 Besides, the regulatory 
exclusivities relevant to the development of new use in 
the EU also grant a non-cumulative period of one-year 
data exclusivity for the new indication of a well-estab
lished substance if significant pre-clinical or clinical stu
dies were carried out concerning the new indication. 
However, a report about pharmaceutical incentives and 
rewards in the EU showed that this incentive had never 
been granted for any centrally approved substance.40

In the Chinese setting, the 2017 Medicines Registration 
Regulation committed to grant data protection to the medi
cines for rare diseases (Article 116).41 Detailed regulations 
about data protection were proposed in the Implementation 
Regulation of Medicines Test Data Protection (2018 draft) in 
which 6-year data protection was proposed to be granted to the 
clinical trial data of medicines for rare diseases since its first 
approval in China (Article 6).42 The 2019 Regulations for the 
Implementation of the Drug Administration Law clearly 
defined that the self-obtained undisclosed test data of novel 
medicines will be granted 6-year protection (Article 34).43 All 
these regulations are expected to create incentives for R&D of 
novel products, but there is no specific description for repur
posed off-patent medicines. If MDR-TB can be designated as 
a rare disease, the MAH of the repurposed medicines for 
MDR-TB would be entitled to 6-year data protection. 
However, the enforcement of such regulatory exclusivity 
may still face difficulties in the real world.

Apart from the pharmaceutical industry, the public initia
tive may be another approach to achieve the clinical adoption 
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of a repurposed product. In 2008, the National Major New 
Drug R&D Project and the National Prevention and Treatment 
Project for Major Communicable Diseases were established 
based on the National Mid- to Long-term Science & 
Technology Development Planning Framework (2006– 
2020).44,45 The central government of China invested about 
US$ 2.3 billion in the R&D of novel medicines from 2008 to 
2018. By the end of 2018, 35 novel medicines were locally 
developed and marketed.46 However, this public-funded pro
ject focused very much on screening new chemical and bio
chemical entities rather than the new use of the established 
products, even for the significant communicable disease with 
critical public health implications like MDR-TB. It would be 
ideal to have the repurposing study for MDR-TB included in 
this Project. Having the high costs, infrastructure, expertise 
and resources to fulfil the requirements for obtaining and 
maintaining a marketing authorization funded by the public 
funds will result in more affordable repurposed medicines. 
Such an indispensable role of the public funding has been 
very much favoured during the current corona-virus epidemics 
in China, to which a massive amount of public funding has 
been allocated for the screening of the established products for 
the development of anti-corona-viral regimens.47

Conclusions
In the short run, we would suggest the Chinese health authority 
to update the national guideline for MDR-TB treatment as soon 
as possible, listing all the recommended medicines in the 
National Essential Medicines List, and enabling them bene
fited from the supportive policies for the rare diseases. The 
National Major New Drug R&D Project should support the 
R&D of both novel medicines and the repurposed off-patent 
medicines. The national health security authority should con
tinue the price negotiation of those expensive medicines based 
on cost-effective evidence and international reference price, 
and cover all the national treatment guideline recommended 
medicines for MDR-TB.

In the long run, we would suggest the government to follow 
the French model, developing the legislative framework for the 
TRU of medicines and setting up a coordinative mechanism 
among the finance, health, health security, and drug regulatory 
authorities at all levels, as well as the healthcare providers, the 
academics and the civil societies, and setting up a task force to 
address the issue of access barriers of MDR-TB treatment in 
China. The strategies would include a multi-sourced financing 
model with the regularly increased government subsidy for the 
MDR-TB, most importantly is a safety-net for the high-cost and 
low-ability-to-pay patient. The timely and coordinated update 

of the national treatment guideline, the insurance coverage, and 
benefits packages for the health problems with significant 
social, economic and political implications is also expected.
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