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What is HepB virus?

u Double stranded DNA virus that primarily infects liver. 

u Acute hepatitis
u Adults mostly reversible lobular injury; immune system usually wins.

u Most adults (~95%) clear the virus completely within 6 months, with full 
recovery and minimal or no lasting liver damage. 

u Only 10% of infants exposed at birth recover completely on their own

u Chronic hepatitis
u Smoldering portal/interface inflammation leading to cumulative fibrosis, 

architectural distortion, cirrhosis, and cancer risk.

u THIS IS THE BIG CONCERN AND WHY NEWBORN VACCINATION WAS 
INTRODUCED
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Symptoms acute HepB in infants, 
children, and adults. 

u Most people with HBV experience few or no symptoms. 

u 65% are unaware that they carry the virus. 

u 30% of people with acute hepatitis B have no symptoms 

u Fewer than 10% of the 90% infected exposed newborns have any 
symptoms 

u Most people with chronic HBV also have few or no symptoms, 

u Symptoms can include fatigue, fever, malaise, nausea, vomiting, 
yellowing of skin and eyes (Jaundice), loss of appetite, abdominal 
pain or bloating, indigestion, headache, itching and muscles or 
joints aches.



Before a vaccine

u Low risk births in mothers who were tested negative, no 
infections

u 16k to 18k children were HepB positive before age 10, 
half of which were infected at birth. 
u Numbers are based on epidemiologic modeling. Non-

Asian estimates were about half that. 

u 9500 infants per year in USA were infected at birth
u Translates to 240 per 100K 



Worst case scenario: no intervention and no test. 

u High risk mothers are about 0.5% of the population.
u Worst case scenario 400-500 per 100K born to HepB positive 

mothers per year. 

u If no treatment to baby, and mother has low viral load 
(HBeAg neg) 10-25% pass it to baby

u If no treatment to baby and mother has a high viral load, 
70-90% will pass it to baby

u For any infant infected, 90% of them can go to have CAH
u Of those, 25% will die at age 40-70



Further breakdown of numbers

u 18-25K infants born each year to mothers who are HepB positive
u All those babies are at risk but 7000-10,000 would become 

infected (40% average transmission to baby)

u Of those, 6500-9000 would develop chronic hepatitis

u 25% of them, 1625-2250 would go on to die between ages 40 
and 70

u So in all, 9% of all infants born to HepB positive mothers could go 
on do die of hepatitis complications later in life. 

u Concerns about contagion from carriers



With testing of mothers

u 18-25K babies born each year to mothers with HepB 
u Estimated 800-1200 babies born with HepB despite 

screening and HepB immune globulin and vaccination
u 720-1080 babies will go on to have CAH
u Testing of mothers and aggressive prophylaxis of infant 

brings down the CAH from 9000 babies per year to 1080 
babies.



Mother truly HepBsAg negative: 
zero risk to infant 

u But could become infected after the test
u Infection after birth by the hospital or another family 

member. 
u False negative blood test due to hospital error. 

u Very very rare. 
uEscape mutants
uWindow period

uLow viral load



Why are babies more prone to be 
carriers and develop CAH?

u Infant immune system is inherently biased to be non-responsive and 
tolerant as it is developing. It is not a deficiency. Low Th1 cytotoxic 
responses are by design. 

u Virus does not directly harm the liver very much. It is the immune 
system attacking infected cells that harms the liver. Babies don’t 
react so the virus persists, leading to slow destruction over decades. 
Eventually the immune tolerance phase will convert to an immune 
active phase (puberty or adulthood).

u The aluminum in the vaccine is supposed to over ride the natural 
quiescence of the infant immune system, and force it to go against 
the normal program. 



Reasons given for vaccinating 
babies

u When the risk is not known
u When other members of the household are HepB 

positive. Infection later could occur. 
u Daycare and school settings



Low risk mother who tested 
negative

u ZERO risk
u We can’t even get an estimate of how often it 

happens because it is essentially never. 



Estimated carriage rates pre vax

u Age 6-19
u Pre-vaccine era chronic Hep B carriage (HBsAg prevalence) in US 

children was very low in the general population — around 0.2–0.24% 
for ages 6–19 in NHANES 1988–1994. 

u Birth to 6 years: Chronic carriage was very low in the broad US 
population — likely well under 0.2–0.3% for birth to 6 years in low-
risk groups. Most cases were concentrated in high-risk households 
(e.g., foreign-born from endemic areas, infected mothers/siblings). 

u Even lower for low-risk populations, like 0.1%





The VACCINEBirth

Engerix (GSK)
Contains 10 mcg of antigen



The VACCINEBirth

Recombivax(Merck)
Contains 5 mcg of antigen
Contains 7.5 mcg of formaldehyde





Who can be vaccinated?



The infamous theory

Pediatrics 2002 PMID: 11773551



Objections to vaccination



Pourcyrous 
1998 PMID: 
9481022 

Pediatrics









2007 study same author
Pourcyrous 2007 PMID: 17643770













“Our study revealed that some vaccines, including DTaP, even if 
administered alone were associated with cardiorespiratory adverse 

events and abnormal CRP values in
premature infants in the NICU. However, the incidence of these events 
was higher following simultaneous administration of multiple vaccines 

compared with administration of a single vaccine. . .
 

These associated complications are more likely to
occur with current practice of simultaneous administration of

multiple vaccines. Also, contrary to previous reports, cardiorespiratory 
events can be observed even if DTaP is given as

a single vaccine. Administration of other vaccines given individually
such as PVC7 and Hib also can be associated with

cardiorespiratory events.”



Another study, huge numbers

JAMA Pediatrics





During the preimmunization and postimmunization 
periods, 5,952 (42.7%) of 13,926 infants received 
caffeine therapy.







“There was no difference in the incidence of adverse events in 
combination vaccines vs. single-dose vaccines. These data provide no 
evidence to suggest that physicians should not use combination 
vaccines in ELBW infants.

Immunization delay burdens an already fragile patient population with 
the increased morbidity and mortality of vaccine-preventable
diseases through the first year of life.”

conclusion



What 
about full 
term 
infants?





Yang 2016 PMID: 27501128



True placebo-controlled RCTs of Hep B alone at birth in low-risk 
general-population infants are rare/non-existent due to 
ethical/practical reasons once efficacy was (supposedly) 
established. 



There are no saline placebo-controlled studies 
looking at HepB risks given to day old 
newborns. Why?

u The recombinant Hep B vaccines (e.g., Recombivax HB, Engerix-B) 
were licensed based on immunogenicity (antibody response), 
short-term safety monitoring (often days to weeks post-dose in key 
trials), and comparisons that sometimes used aluminum-containing 
placebos or other controls rather than pure saline. 

u We are told that it is unethical to do a saline placebo study now, 
because the safety was long ago established. Was it?



Institute of Medicine false reporting 
on safety of HepB vaccines.



21 March 1988

MoH memorandum



28 May 1988





Number of specific events

u Urticaria 107
u Asthma or bronchospasm 70
u Swelling, edema or angioedema 47
u Anaphylaxis 2
u Death 2



Anaphylaxis



Death



IOM official report



Aftermath



Doctors reported problems after 
the HepB was given at birth.

uMore antibiotics
u Immune derangements
u Jaundice in newborns





Some relevant research on HepB 
vaccine  safety



Hepatitis	B	vaccines

Hamza	2012	PMID:	21691704

“Hepatitis	B	vaccines	have	several	side	effects	that	are	
caused	by	the	aluminum	adjuvant	.	.	.	We	confirmed	by	

quantitative	RT-PCR	that	hepatitis	B	vaccine	
changed	the	expression	level	of	seven	genes	that	

were	selected	biomarkers,	which	reflected	
subtoxic/adverse	effects	of	the	vaccine,	especially	

subtle	liver	injury.”	



u	Mice	injected	with	recomb	HepB	vaccine
ë144	liver	genes	changed	after	one	day

ë52	downregulated,	92	upregulated
u	7	were	closely	examined

Ý		2	inflammation	genes	upregulated
Ý		2	acute	phase	inflammation	proteins	upreg
Ý		1	for	gluconeogenesis	upregulated
Þ		2	for	bile	acid	synthesis	downregulated

Hamza	2012	PMID:	21691704

Aluminium	Hep	B	vaccine	effects





• 6,399	children	got	MV
• 876	children	got	MV	and	3	doses	of	HepB	vaccine
• Followed	to	2	yrs	of	age
• MV	only	but	no	HBV:		MR	=	0.97
• HBV	plus	MV	compared	to	MV	only	
– 	@7	½	months	short	term	MR	=	1.62
– 	@	7	½	-	12	months,	MR	was	1.81
– female:	male	MR	2.20

Garly	2004	PMID:	15626943

2004	Guinea-Bissau	Hep	B	vaccine	study



“…the	vaccine	is	given	in	infancy,	and	there	has	
been	no	evaluation	of	its	effect	on	mortality	
among	young	children.	Because	trials
would	now	be	considered	unethical,	any	
evaluation	must	be	based	on	observational	
studies.”



• 225	USA	infants	given	HepB	vaccine	different	doses	and	routes		
to	see	if	they	would	respond	better	to	one	dose/route	vs	another

• Infants	who	received	the	standard	10	mcg	doses	had	
statistically	significant	growth	retardation.	(another	NSE)
– Growth	and	weight	data	(before	and	after)	almost	never	reported	
in	infant	vaccine	studies.

Coberly	1996	PMID:	7975851

USA:	HepB	vaccine	in	1996



Vaccine viral escape and the new 
vaccines soon to be available.





Vaccine	Viral	Escape





From	a	CDC	scientist









New vaccines on the horizon

u Next-generation Hepatitis B (HBV) vaccines aim to overcome 
limitations of standard "second-generation" recombinant vaccines 
(which contain only small surface antigen, S-HBsAg, produced in 
yeast). These limitations include non-response in ~5–15% of people, 
reduced effectiveness against some vaccine-escape mutants 
(e.g., G145R), and the need for more doses or stronger responses in 
certain populations. 



mRNA vaccines coming to a clinic 
near you…

u Preclinical mRNA-LNP vaccines encoding HBsAg have induced 
stronger antibody and T-cell responses than approved protein 
vaccines in some studies, with potential for better breadth. 
However, these remain early-stage and not yet optimized or tested 
specifically for vaccine-escape mutants (VEMs) in humans. 



Many hospitals and pediatric groups (e.g., 
AAP) continue strongly recommending the 
birth dose.


