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Perspectives

Antibiotic exposure of livestock poses 
risks to human health. These risks in-
clude the selection of antibiotic-resistant 
bacteria in livestock and their potential 
spread to humans by faecal-oral trans-
mission and also through consumption 
of antibiotic residues in animal food 
products. This exposure drives antibiotic 
selection pressures in the human gut 
microbiome.

Discontinuing the use of antimicro-
bials for growth promotion is important 
for curbing antimicrobial resistance, 
particularly as the use of antibiotics 
in animals is increasing globally. With 
increasing antimicrobial resistance 
worldwide, evidence has linked human 
antimicrobial resistance infections to 
bacteria associated to livestock. For 
example, recent evidence indicates that 
the colistin-resistance gene MCR-1 
originally started in swine in China, and 
was later found in humans in China, 
and in many other countries. These 
findings have raised serious concerns 
about antimicrobial use practices in 
livestock. In response, many European 
countries have banned antibiotics for 
animal growth promotion.1 Elsewhere, 
such bans have been unpopular because 
of concerns about their impact on pro-
duction capacity. However, Denmark, 
the Netherlands and other European 
countries have shown that reductions of 
antimicrobial use in livestock by more 
than half have no negative impact on 
production or profit. Indeed, even with 
lower antimicrobial use, long-term 
production increases are possible.2 A 
recent meta-analysis found evidence 
to suggest that decreasing agricultural 
antibiotic use could reduce antimicro-
bial resistance in humans by 24% (95% 
confidence interval: 40–60%) compared 
to control groups.3

The World Health Organization 
(WHO) Global principles for the con-
tainment of antimicrobial resistance in 
animals intended for food, published in 
2000, stated that the use of veterinary 
drug feed additives should be controlled 

to maintain these additives’ integrity and 
to minimize misuse or unsafe contami-
nation, which leads to decreased effec-
tiveness. The Organisation for Economic 
Co-operation and Development, WHO, 
the Food and Agriculture Organization 
of the United Nations and the World 
Organization for Animal Health have 
been taking collective actions on policy 
to minimize the emergence and spread 
of antimicrobial resistance. In July 2019, 
the G20 (group of 20) ministers of health 
declared that urgent action was needed 
to tackle the global threat of antimicro-
bial resistance.4 Although antibiotic feed 
is banned in Europe, many low- and 
middle-income countries do not include 
these recommendations in their national 
agendas or are still considering them.

China is one of the world’s leading 
consumers of antibiotics in livestock an-
imals.5 Recently, the Chinese Ministry of 
Agriculture and Rural Affairs launched 
a regulation to withdraw medicated 
feed additives,6 in accordance with the 
National Action Plan to Combat Anti-
microbial Resistance from Animal Re-
sources (2017–2020).7,8 This regulation 
describes three key initiatives: (i) the 
withdrawal of all growth-promoting 
feed medications except for traditional 
Chinese medicine; (ii) the revision of 
product quality standards so antimi-
crobials are used only for prevention or 
treatment, but not growth-promotion; 
(iii) the approval of antimicrobials only 
for veterinary medicine, not veterinary 
medicine additive purposes. The min-
istry aims to complete the revision of 
quality standards and labelling instruc-
tions by 2020.

Other countries might learn from 
China’s experience in formulating such 
a policy. However, how these plans and 
policies are implemented, monitored 
and enforced remains to be seen. For 
example, will reductions in antimicro-
bial use for growth promotion be offset 
by an expansion in their use for disease 
prevention? If implemented and en-
forced, would these steps be significant 

for containing antimicrobial resistance? 
Additional actions may be needed 
for the policy to succeed in achieving 
this goal, including support for those 
needing to convert to different business 
models, discouraging export of these 
harmful products to other countries,9 
and public health education to encour-
age plant-based food consumption (or 
antibiotic-free animal products). This 
may require government investment for 
companies and farmers.

Without such supporting mea-
sures, implementing this policy will be 
challenging, as demonstrated by other 
South-East Asian national action plans 
to combat antimicrobial resistance.10 
Additional regulations or incentives 
may be required to encourage alterna-
tive practices. Effective actions include 
vaccination and hygiene practice in 
animal husbandry. Such preventive 
interventions can lead to reduction in 
antimicrobial use. Some studies have 
shown that animals gain more weight 
when vaccinated.11 Further studies on 
antibiotic alternatives are needed to 
understand their potential for replacing 
antibiotics in infection control practices. 
Adoption of antimicrobial stewardship, 
essential medicine lists and antimicro-
bial use surveillance in veterinary prac-
tices, as in human health care, will also 
be critical. Further research is needed 
into antimicrobial replacement with 
non-therapeutic methods for disease 
prevention, including improved sanita-
tion, hygiene, vaccination and reduction 
in the animal resident density. Public 
awareness of the dangers of antimicro-
bial resistance and residue exposures 
can increase demand for antibiotic-free 
products and motivate food producers 
to change their business practices.2 The 
WeChat social media platform, which 
has more than 9 million monthly ac-
tive users in China,12 provides a useful 
platform to implement public educa-
tion campaigns in the country. More 
discussions and further details on how 
to implement and monitor this policy 
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and how to ensure accountability are 
needed. Finally, reinforcing the regu-
lations that restrict pharmacies from 
selling antimicrobials over the counter, 
either through retail or online, is vital, 
as it is currently convenient for farmers 
to purchase antibiotics online. Although 
online markets are easily monitored, 
they can also be manipulated, and hence 

their regulation and surveillance pose a 
unique challenge. A national agriculture 
surveillance and monitoring system will 
be critical and is included in the plan, 
but must also contemplate investment 
in capacity building to ensure the action 
is functional and sustainable.

With China’s position as the top 
antibiotic producing and consuming 

country, actions described here are 
needed to help China and contribute to 
global antimicrobial control efforts. ■

Acknowledgements
We thank Professor Keiji Fukuda.

Competing interests: None declared.

References
1. Van Boeckel TP, Glennon EE, Chen D, Gilbert M, Robinson TP, Grenfell 

BT, et al. Reducing antimicrobial use in food animals. Science. 2017 09 
29;357(6358):1350–2. doi: http://dx.doi.org/10.1126/science.aao1495 PMID: 
28963240

2. O’Neill J. Antimicrobials in agriculture and the environment: reducing 
unnecessary use and waste. London: Review on Antimicrobial Resistance; 
2015. Available from: https://amr-review.org/sites/default/files/160525_
Final%20paper_with%20cover.pdf [cited 2019 Mar 14].

3. Tang KL, Caffrey NP, Nóbrega DB, Cork SC, Ronksley PE, Barkema HW, et 
al. Restricting the use of antibiotics in food-producing animals and its 
associations with antibiotic resistance in food-producing animals and 
human beings: a systematic review and meta-analysis. Lancet Planet 
Health. 2017 Nov;1(8):e316–27. doi: http://dx.doi.org/10.1016/S2542-
5196(17)30141-9 PMID: 29387833

4. G20 Health ministers issue detailed declaration on global health goals. 
Geneva: Health Policy Watch; 2019. Available from: https://www.
healthpolicy-watch.org/g20-health-ministers-issue-detailed-declaration-
on-global-health-goals/ [cited 2019 Mar 14].

5. Van Boeckel TP, Brower C, Gilbert M, Grenfell BT, Levin SA, Robinson TP, 
et al. Global trends in antimicrobial use in food animals. Proc Natl Acad 
Sci USA. 2015 May 5;112(18):5649–54. doi: http://dx.doi.org/10.1073/
pnas.1503141112 PMID: 25792457

6. Announcement of the Ministry of Agriculture and Rural People's Republic 
of China No. 194. Beijing: China Ministry of Agriculture and Rural Affairs; 
2019. Chinese. Available from: http://www.xmsyj.moa.gov.cn/zcjd/201907/
t20190710_6320678.htm [cited 2019 Mar 14]. Chinese.

7. National action plan to combat animal resources antimicrobial resistance 
(2017-2020). Beijing: China Ministry of Agriculture and Rural Affairs; 2017. 
Available from: http://www.moa.gov.cn/nybgb/2017/dqq/201801/
t20180103_6133925.htm [cited 2019 Mar 14].

8. Xiao Y, Li L. China’s national plan to combat antimicrobial resistance. Lancet 
Infect Dis. 2016 11;16(11):1216–8. doi: http://dx.doi.org/10.1016/S1473-
3099(16)30388-7 PMID: 27788972

9. Davies M, Walsh TR. A colistin crisis in India. Lancet Infect Dis. 2018 
03;18(3):256–7. doi: http://dx.doi.org/10.1016/S1473-3099(18)30072-0 
PMID: 29396009

10. Goutard FL, Bordier M, Calba C, Erlacher-Vindel E, Góchez D, de Balogh K, 
et al. Antimicrobial policy interventions in food animal production in South 
East Asia. BMJ. 2017 09 5;358:j3544. doi: http://dx.doi.org/10.1136/bmj.
j3544 PMID: 28874351

11. Thaker M, Bilkei G. Comparison of the effects of oral vaccination and 
different dietary antibiotic prophylactic treatment against Lawsonia 
intracellularis associated losses in a fattening pig production unit with 
high prevalence of porcine proliferative enteropathy (PPE). Tierarztl Umsch. 
2006;61(7):372–6.

12. Gan C, Li H. Understanding the effects of gratifications on the continuance 
intention to use WeChat in China: A perspective on uses and gratifications. 
Comput Human Behav. 2018;78:306–15. doi: http://dx.doi.org/10.1016/j.
chb.2017.10.003

http://dx.doi.org/10.1126/science.aao1495
http://www.ncbi.nlm.nih.gov/pubmed/28963240
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
http://dx.doi.org/10.1016/S2542-5196(17)30141-9
http://dx.doi.org/10.1016/S2542-5196(17)30141-9
http://www.ncbi.nlm.nih.gov/pubmed/29387833
https://www.healthpolicy-watch.org/g20-health-ministers-issue-detailed-declaration-on-global-health-goals/
https://www.healthpolicy-watch.org/g20-health-ministers-issue-detailed-declaration-on-global-health-goals/
https://www.healthpolicy-watch.org/g20-health-ministers-issue-detailed-declaration-on-global-health-goals/
http://dx.doi.org/10.1073/pnas.1503141112
http://dx.doi.org/10.1073/pnas.1503141112
http://www.ncbi.nlm.nih.gov/pubmed/25792457
http://www.xmsyj.moa.gov.cn/zcjd/201907/t20190710_6320678.htm
http://www.xmsyj.moa.gov.cn/zcjd/201907/t20190710_6320678.htm
http://www.moa.gov.cn/nybgb/2017/dqq/201801/t20180103_6133925.htm
http://www.moa.gov.cn/nybgb/2017/dqq/201801/t20180103_6133925.htm
http://dx.doi.org/10.1016/S1473-3099(16)30388-7
http://dx.doi.org/10.1016/S1473-3099(16)30388-7
http://www.ncbi.nlm.nih.gov/pubmed/27788972
http://dx.doi.org/10.1016/S1473-3099(18)30072-0
http://www.ncbi.nlm.nih.gov/pubmed/29396009
http://dx.doi.org/10.1136/bmj.j3544
http://dx.doi.org/10.1136/bmj.j3544
http://www.ncbi.nlm.nih.gov/pubmed/28874351
http://dx.doi.org/10.1016/j.chb.2017.10.003
http://dx.doi.org/10.1016/j.chb.2017.10.003

