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Vaccines	Can	Be	Great	Tools	for	Public	Health	
疫苗能够成为公共卫生的伟大工具	

•  Vaccine	developers	see	a	burden	
of	disease	worthy	of	preven9on	

•  Vaccines	are	licensed	on	the	basis	
of	effec9veness,	safety,	and	
produc9on	consistency	

•  But,	should	a	vaccine	be	used?		
–  Benefits	>	risks	and	costs?	

•  And	if	so,	how	should	the	vaccine	
be	used?	

–  The	answer	to	this	ques9on	should	
come	from	the	program	

•  疫苗研发者看到了值得去预
防的疾病的负担 

•  疫苗在基于有效性、安全性
和产品一致性后予以注册 

•  但是，是不是疫苗就该使
用呢？ 

–  收益>风险和花费 

•  如果收益>风险和花费， 那
又该怎么用？ 

‒  这个问题的答案应该从免疫
规划这里来找 



Goals	Are	Constrained	by	Biology	
目标会受到生物学的限制	

•  Goals	
–  Individual	protec9on	
–  Control	
–  Elimina9on	
–  Eradica9on	

•  Constraints	
–  Age-based	vaccine	efficacy	
–  Dura9on	of	protec9on	
–  Post-exposure	prophylaxis?	
–  Pathogen	stability	
–  Non-human	reservoir?	
–  Popula9on	characteris9cs	

•  目标 

–  个人保护 

–  控制 

–  消除 

–  消灭 

•  限制 

–  基于年龄的疫苗效力 

–  保护时限 

–  暴露后预防 

–  病原稳定性 

–  非人类宿主 

–  人群特征 



Strategy	Transforms	Goals	Into	Recommenda9ons	
免疫策略把目标转化为建议	

•  Recommenda9ons	
–  Biologically	achievable	
–  Programma9cally	
feasible	

–  Based	on	evidence	
•  Surveillance	
•  Epidemiology	
•  Vaccinology	

•  This	sounds	good,	but	it	
is	only	the	start	

•  建议 
–  生物学上是可成功的 

–  操作上是可行的 

–  基于证据 

•  监测 

•  流行病学 

•  疫苗学 

•  听起来不错，但这只是开
始 



Edwards K, et al.  Countering Vaccine Hesitancy. PEDIATRICS 2016;138(3):e2 0162146 
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Ins9tute	of	Medicine,	1999,	“Calling	the	Shots”	



Cri9cally	Important	Immuniza9on	Monitoring	and	Evalua9on	
至关重要的预防接种监测和评估 

•  Disease	surveillance:	outbreak	and	
case	analyses	

•  Vaccine	safety： 

•  Vaccine	effec9veness： 

•  Vaccine	supply： 

•  Parent	percep9ons： 

•  Provider	prac9ces： 

•  Coverage:	clinic,	school,	popula9on	

•  Adds	up	to	monitoring	program	
policy	and	performance	so	that	
policy	can	be	adjusted	as	needed	to	
achieve	goals	

•  疾病监测：暴发和病例分析 

•  疫苗安全性	
•  疫苗有效性	
•  疫苗供应	
•  父母认知	
•  接种人员实践	
•  接种率：诊所、学校、人群	

•  监测免疫规划政策和实施情况，
以便政策可以根据需要进行调整
，并最终实现目标 



HEPATITIS	B	STRATEGY	
Timely	birth	dose	and	infant	vaccina9on	



Hepa99s	B	Transmission	from	Mother	to	Newborn	(1)	
乙肝的母婴传播（1）	

•  Women	with	chronic	HBV	infec9on	
have	ac9ve	HBV	virus	in	their	blood	
and	body	fluids	

•  During	pregnancy,	the	developing	
fetus	is	protected	from	infec9on	by	
the	placenta	

•  However,	during	childbirth,	the	baby	
becomes	covered	with	the	mother’s	
blood	and	body	fluids	

•  This	exposes	the	baby	to	ac9ve	and	
infec9ous	hepa99s	B	virus	

•  慢性乙肝感染的女性，
其血液和体液中有活动
的乙肝病毒	

•  怀孕期间，成长中的胎
儿由胎盘保护其免受感染	

•  但是，在生产过程中，
婴儿会被母亲的血液和
体液所覆盖	

•  这导致婴儿暴露于活动
性和感染性的乙肝病毒	



Hepa99s	B	Transmission	from	Mother	to	Newborn	(2)	
乙肝的母婴传播（2）	

•  The	ac9ve	HBV	virus	will	usually	
infect	the	newborn	baby	if	nothing	is	
done	

•  If	a	newborn	baby	is	infected,	he	or	
she	will	almost	certainly	develop	
chronic,	lifelong	hepa99s	B	infec9on	

•  Babies	that	are	infected	during	
childbirth	usually	will	not	show	signs	
of	illness	–	they	will	appear	healthy,	
oeen	for	decades	

•  People	with	chronic	HBV	infec9on	
can	then	transmit	HBV	virus	to	others	

•  如果什么措施也不采取，活
动性乙肝病毒通常会感染新生
儿	

•  如果新生儿被感染，他/她将
几乎必然发展为慢性和终生
感染乙肝的状态	

•  生产过程感染乙肝病毒的婴
儿一般将不会出现疾病症状
，他们会表现为健康，并持
续数十年。	

•  慢性乙肝感染人群可以把病
毒传给别人	



HBV	Vaccina9on	Strategy	
乙肝疫苗接种策略	

•  Timely	HBV	vaccine	can	cause	the	
baby’s	immune	system	to	resist	HBV	
infec9on	by	inac9va9ng	the	virus	

•  But,	HBV	vaccina9on	has	to	happen	
quickly,	before	the	HBV	infec9on	
occurs	–within	24	hours	of	birth	

•  Therefore,	vaccina9on	of	babies	born	
to	mothers	with	chronic	HBV	
infec9on	is	a	medical	emergency	

•  Two	more	HBV	vaccine	doses	must	
also	be	given	during	infancy	for	full	
protec9on	

•  及时接种乙肝疫苗，能够通
过灭活的病毒使婴儿的免疫
系统抵御乙肝病毒的感染。	

•  但是，乙肝疫苗的接种必须
很快完成。乙肝病毒感染发
生之前—出生后24小时之内。	

•  因此，对慢性乙肝母亲生育
儿童接种疫苗应属紧急的医
疗处置措施。	

•  婴儿期内，必须接种2剂次以
上的乙肝疫苗来实现全程
保护。	



Figure modified from: Cui FQ, et al. Prevention of Chronic Hepatitis B after 3 Decades of Escalating Vaccination Policy, China.   
Emerging Infectious Diseases, 2017;23(5):765-772. 

Preven9on	of	Chronic	Hepa99s	B	Infec9on	
控制慢性乙肝感染	



Cui FQ, et al. Emerging Infectious Diseases, 2017;23(5):765-772. 



2013-2014	HEPATITIS	B	EVENT	
2013-2014乙肝疫苗事件	

Coincidental	deaths	following	HBV	vaccina9on	



What	Happened?	(1)	
发生什么？（1）	

•  Hunan	Economic	News	reported	that	
2	infants	died	aeer	receiving	
Biokangtai	HBV	vaccine	

•  CFDA	and	NHFPC	sent	experts	to	
inves9gate	

•  19	DEC	-	Media	reported	2	more	
deaths	following	BKT	HepB	vaccine	

•  17	deaths	and	1	case	of	allergic	shock	
following	BKT	HepB	reported	

•  21	DEC	–	CFDA	suspends	all	BKT	
vaccine	

•  湖南经济新闻报道了2例婴儿接
种康泰公司的乙肝疫苗后死亡 

•  食药总局和卫生计生委派出专家
开展调查 

•  12月19日，媒体报道了另外2例
接种康泰乙肝疫苗死亡的病例 

•  报道了17例死亡和1例过敏性休
克病例是由于接种了康泰乙肝疫苗 

•  12月21日，食药总局叫停了所有
康泰疫苗 



What	Happened?	(2)	
发生什么（2）	

•  CFDA	and	NHFPC	conducted	joint	
inves9ga9ons	

–  Clinical	and	epidemiological	
–  Vaccine	tests	
–  Manufacturing	prac9ces	and	facility	

•  WHO	invited	to	par9cipate	in	
inspec9ons	and	review	data	

•  3	JAN	–	Announcement	of	
preliminary	inves9ga9on	results	

–  Deaths	were	coincidental	
–  WHO	supported	results	

•  食药总局和卫计委开展联合调
查 

–  临床和流行病学调查 

–  疫苗检测 

–  生产过程和设施调查 

•  世卫组织被邀请参与检查和
核实数据 

•  1月3日，公布了初步的调查结
果 

–  死亡病例是耦合 

–  世卫支持调查结果 



What	Happened?	(3)	
发生什么（3）	

•  17	JAN	–	CFDA	and	NHFPC	announce	
final	results	of	inves9ga9on	

–  Vaccine	within	quality	specifica9ons	
–  Manufacturing	within	specifica9ons	
–  None	of	the	deaths	were	caused	by	

BKG	HepB	
–  Allergic	shock	in	1	infant	may	have	

been	due	to	HepB	or	vitamin	K	

•  Market	authoriza9on	of	BKT	
vaccines	restored	by	CFDA	

•  1月17日，食药总局和卫计委
宣布最终调查结果 

–  疫苗质量符合标准 

–  生产符合标准 

–  死亡与疫苗无关 

–  1例过敏性休克可能与乙肝疫
苗或者维生素K有关 

•  康泰疫苗被允许重新上市 



Yu WZ, et al.  International Journal of Epidemiology 2016;45(2):441-449 



Yu WZ, et al.  International Journal of Epidemiology 2016;45(2):441-449 



Yu WZ, et al.  International Journal of Epidemiology 2016;45(2):441-449 



Yu WZ, et al.  International Journal of Epidemiology 2016;45(2):441-449 



Yu WZ, et al.  International Journal of Epidemiology 2016;45(2):441-449 



What	Contributed	to	Success?	
有什么好的经验	

•  Supplying	alterna9ve	HepB	when	
BKT	HepB	was	suspended	

•  Launching	immediate	
inves9ga9on	

•  Invi9ng	WHO	par9cipa9on	

•  Holding	periodic	media	briefings	

•  Monitoring	confidence	and	
vaccine	use	

•  当康泰乙肝疫苗叫停时，供
应另一厂家的疫苗 

•  立即开展调查 

•  邀请WHO参与 

•  定期对媒体通报 

•  监测公众信心和疫苗使用量 



What	Was	Learned?	
有什么教训	

•  Coincidental	AEFI	are	difficult	to	
explain	convincingly	

•  Suspension	of	a	vaccine	resulted	
in	immediate	loss	of	confidence	
in	the	vaccine	

•  Monitoring	media	and	parental	
concerns	should	con9nue	

•  A	comprehensive	communica9on	
strategy	is	important	to	maintain	
confidence	in	vaccines	

•  耦合的AEFI很难解释 

•  叫停疫苗会导致对疫苗
的信心立即下降 

•  监测媒体和家长的关注
点应该继续下去 

•  综合性的宣传沟通策略
对保持疫苗信心是很重要
的 



Coincidental	versus	Causal	AEFI	
偶合症Vs 疫苗不良反应	

•  AEFI	à	Adverse	Event	Following	
Immuniza9on,	such	as	death	
following	vaccina9on	

•  Coincidental	(vaccine	not-caused)	
–  Infant	death	happened	aeer	

vaccina9on	
–  Infant	death	would	have	happened	

even	if	there	was	no	vaccina9on	

•  Causal	(vaccine-caused)	
–  Infant	death	happened	aeer	

vaccina9on	
–  Infant	death	would	not	have	

happened	without	the	vaccina9on	

•  AEFI	à疫苗接种后不良事件
，诸如接种后死亡	

•  偶合症（非疫苗引起）	
–  婴儿接种疫苗后发生的死亡	
–  婴儿即使不接种疫苗也会发

生的死亡	

•  AEFI（疫苗引起的）	
–  婴儿接种疫苗后发生的死亡	
–  婴儿不接种疫苗就不会发生死

亡	
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Figure	6.	Infant,	neonatal,	and	postneonatal	mortality	rates:			
United	States,	1940-2005	
图6. 婴儿期、新生儿期、后新生儿期死亡率：美国（1940-2005）	
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How	Do	Coincidental	Deaths	Happen?	
偶合死亡是怎么发生的？	

•  Unfortunately,	about	1	percent	of	
infants	die	in	the	first	year	of	life	

•  Causes	of	death	include	prematurity,	
congenital	heart	disease,	pneumonia,	
Sudden	Infant	Death	Syndrome,	etc.	

•  An	infant	can	appear	healthy	before	
becoming	ill	and	dying,	and	almost	all	
healthy-appearing	infants	will	be	
vaccinated	

•  This	is	a	set-up	for	a	death	
coincidental	to	vaccina9on	

•  不幸的是，大约有1%的婴儿会
在1岁以内死亡	

•  死亡原因包括：早产、先天
性心脏病、肺炎、婴儿猝死
综合征等等	

•  婴儿出现疾病或死亡前常表
现为健康状态，此时会被接
种疫苗。	

•  这就是疫苗接种所致偶合的机
制	



http://vaccine-safety-training.org/coincidental-events.html 



Hepa99s	B	Vaccine	and	Infant	and	Neonatal	Deaths	
乙肝疫苗和婴儿/新生儿死亡	

•  Among	children,	death	rates	are	
highest	among	the	youngest	

•  In	the	first	year	of	life,	the	first	month	
of	life	has	the	highest	death	rate	

•  In	the	first	month	of	life,	the	first	day	
of	life	has	the	highest	death	rate	of	
all	days	

•  Because	hepa99s	B	vaccine	must	
given	on	the	first	day	of	life,	
coincidental	deaths	will	occur	
following	HBV	vaccine	

•  儿童期，年龄越小死亡率越大	

•  1岁以内，1月龄内的死亡率
是最高的	

•  1月龄内，第一天的死亡率是
最高的	

•  因为乙肝疫苗必须在第一天
接种，接种后偶合死亡是一
定会发生的	



Popula9on	Methods	for	Causality	Determina9on	
因果判定的人群研究方法	

•  Individual	deaths	following	vaccina9on	
require	inves9ga9on	to	determine	cause	
of	death	

•  Popula9on	studies	are	used	to	determine	
whether	a	vaccine	does	cause	death,	and	
if	so,	how	frequently	

•  Popula9on	studies	compare	death	rates	of	
children	to	did	and	who	did	not	get	
vaccinated	

•  Popula9on	studies	have	shown	that	if	
rou9nely	used	vaccines	cause	death,	it	is	
at	such	a	low	level	that	it	is	difficult	to	
even	detect	

•  接种后死亡的个案，需要通过调
查来判定死亡原因	

•  人群研究常用来确定某疫苗是否
会引起死亡。如果是，引起的死
亡率是多少。	

•  人群研究是比较儿童死亡率在接
种疫苗和不接种疫苗两个人群中
的不同	

•  人群研究显示如果常规接种的疫
苗能引起死亡，那也只会保持在
较低，甚至难以察觉到的水平。	



Popula9on	Studies	of	Infant	Deaths	Following	HBV	Vaccina9on	
乙肝疫苗接种后婴儿死亡的人群研究	

•  *研究了35万个活产儿并对每一
例29天内死亡的病例作了回顾	
–  共回顾了1363例死亡	
–  72例发生在接种后	
–  没有一例是乙肝疫苗引起的	

•  	**回顾了所有新生儿AEFI	
–  1771个不良事件	
–  接种后出现18例死亡	
–  死亡原因多样，但没有和疫

苗相关的死亡	

•  *	Studied	over	350,000	live	births	
and	reviewed	all	deaths	in	first	29	
days	of	life	(neonatal	period)	

–  1,363	neonatal	deaths	reviewed	
–  There	were	72	vaccinated	deaths	
–  Found	no	deaths	caused	by	HBV	

vaccine	

•  **	Reviewed	all	neonatal	AEFI	
–  1,771	adverse	events	
–  18	deaths	following	HBV	vaccine	
–  Various	causes	of	death;	no	link	to	

vaccine	was	seen	

*    Eriksen et al, Pediatric Infect Dis J 2004;23:656   
**  Niu et al, Arch Ped Adolesc Med 1999;153:1279 



GETTING	TO	ZERO	TRANSMISSION	
通往零传播	

Many	challenges	to	overcome	in	China	and	globally	



Implica9ons	of	the	2014	HBV	Serosurvey	
2014年乙肝血清学调查的含义	

•  Annual	burden	of	preven9on	is	
large	-	~	750,000	HBsAg+	births	

•  Preven9on	must	con9nue	for	
decades	

•  0.32%	HBsAg	prevalence	means	
about	50,000	newborns	infected	
each	year	

•  New	infec9ons	must	be	iden9fied	
to	improve	preven9on	

•  疾病预防的任务依然很重—7
5万新生儿是由表面抗原阳性
母亲生产 

•  还需要数十年的持续努力 

•  0.32%的乙肝表面抗原携带率
意味着每年有5万个新生儿被感
染 

•  必须了解这些新感染者的原
因来提升预防措施 



Integrated	PMTCT	for	HIV,	Syphilis,	and	Hepa99s	B	
PMTCT项目:	艾滋病、梅毒和乙肝	
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Births	to	Screen-Posi9ve	Women	in	China,	2013	
>	12.5	million	women	screened	in	41%	of	coun9es	in	China	

Wang Ailing et al.  Bulletin of WHO 2015; 93:52-56 



Post-Vaccina9on	Serological	Tes9ng	of	HBV-Exposed	Infants	
乙肝病毒暴露婴儿在预防接种后的血清学检测	

•  For	child,	determines	
–  Protected	for	life	
–  Infected,	needs	care	
–  Suscep9ble,	revaccinate	

•  For	program,	determines	if	
breakthrough	infec9ons	are	

–  Program	failure	
–  Strategy	failure	

•  PVST	is	not	included	in	China’s	
iPMTCT	package	of	care	

–  Feasible	to	implement?	
–  Cost	effec9veness?	
–  Acceptable	to	parents?	

•  对儿童，判定 
–  终生获得保护 

–  感染，需要治疗 

–  易感，重新接种 

•  对预防接种，判定是否阻断
了感染 

–  接种失败 

–  策略失败 

•  预防接种后成功率检测没有
包含在母婴阻断传播项目中 

–  执行的可行性 

–  成本效益 

–  家长接受程度 



2010	EsFmated	Global	HBsAg	Endemicity	

Schweitzer	A,	et	al.	The	Lancet	2015;	Published	online	July	28,	2015	at:		hvp://dx.doi.org/10.1016/S0140-6736(15)61412-X	



Countries with Hepatitis B Birth dose (HepB-BD) vaccine in the national 
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(97 countries or 49%) 

HepB-BD only for infants born to HBsAG-positive mothers  (22 countries or 11%) 

HepB given only for risk groups or adolescents (4 countries or 2%) 

HepB in schedule but no HepB-BD 

Not available 

Not applicable 

(71 countries or 37%) 

HepB-BD introduced  to date 
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http://www.who.int/immunization/policy/Immunization_routine_table1.pdf 

WHO推荐的免疫接种程序	



Vaccines	Not	In	the	Program	
没有纳入常规免疫的疫苗	

•  Licensed,	domes9c-made	
–  Hib	
–  Varicella	
–  Rotavirus	
–  Influenza	

•  Licenced,	imported	
–  Human	papillomavirus	
–  Pneumococcal	conjugate	

•  Not	licensed	
–  Domes9c,	large	combina9on	

vaccines	

•  已注册，国产	
–  Hib	
–  水痘	
–  轮状病毒	
–  流感	

•  已注册，进口	
–  人乳头瘤病毒疫苗	
–  肺炎结合疫苗	

•  未注册	
–  国产的多种联合疫苗	



MCV2	Coverage	by	Province;	County-Level	Survey,	
2013	

2013年2剂次含麻疹成分疫苗调查接种率	

Cao L, et al.  Chinese J Vaccine Immunization 2014;20(6):486-491 
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Immuniza9on	Status	of	Type	2	Vaccines	
by	Region,	China	2011	

2011年中国不同地区2类疫苗接种情况	
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Type	2	Vaccines:	Percentage	of	Children	with	at	
Least	1	Dose;	China,	2011	

2类疫苗：接种至少1剂的儿童比例	
%	Children	With	at	Least	1	Dose	

0	
10	
20	
30	
40	
50	
60	
70	
80	
90	

100	

Varicella	 Hib	 Rota	 PCV	

Doses	per	vaccinated	child	

0	
0.5	
1	

1.5	
2	

2.5	
3	

3.5	
4	

4.5	

Recommended	

Administered	

Zheng JS, Cao L, Guo SC, et al.  Chinese Journal of Vaccines and Immunization 2012;18(3):233 







Weekly	Epidemiological	Record	2015;18:185	
New	England	Journal	of	Medicine	2015;372:899-901	and	914-922	



Larson HJ, et al.  The state of vaccine confidence 2016: global insights through a 67-country survey EBioMedicine (2016) 
http://dx.doi.org/10.1016/j.ebiom.2016.08.042 

Raising	and	Sustaining	Confidence	in	Vaccines	
不断增加和维持对疫苗的信心	



A	Chain	of	Scien9fic	Support	
科学性支持的链条 

•  Clinicians	support	parents	to	keep	
their	children	healthy	

•  Immuniza9on	programs	support	
clinicians	to	keep	their	vaccina9ons	
effec9ve	

•  Surveillance	for	disease,	coverage,	
parent	concerns,	and	safety	support	
immuniza9on	programs	

•  Leadership,	management,	and	
finances	support	the	whole	
enterprise	

•  临床医生支持儿童家长保持
其儿童的健康	

•  免疫规划支持临床医生保持
其疫苗接种的有效性	

•  针对疾病、接种率、家长关
注和安全性开展监测来支持
免疫规划	

•  领导团队、管理、财政支持
整个事业 



Conclusions 

•  If	a	vaccine	is	worth	using,	it	is	worth	using	properly	

•  Expert	and	evidence-based	guidance	and	monitoring	are	
necessary	to	accomplish	immuniza9on	goals	

•  Detec9on	and	response	to	safety	signals	helps	keep	the	
immuniza9on	program	safe	and	effec9ve	

•  As	the	epidemiology	changes,	vaccina9on	strategy	may	also	
need	to	change	

•  New	vaccines	pose	an	exci9ng	challenge	to	develop	strategies	
to	maximize	the	benefits	of	the	vaccine	



THANK	YOU!	
谢谢大家！	


