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Definitions

• Vaccination = a fundamental technique for training the
immune system to fight against a specific aggressor
• Typically, the aggressor = a microorganism, but could be a
cancerous cell
• The vaccine contains at least an antigen belonging to the
aggressor (a fragment or the whole inactivated or
attenuated microorganism). This antigen is used per se or
it is combined (conjugated) with an immune responseenhancer (usually a protein)

“the common mucosal immune system”
• The delivery of a vaccine could be injectable (intradermal,
subcutaneously, intramuscular) or by mucosal contact
(orally, intranasal, pulmonary delivery, etc.).
• f(administration route) è different effects: strong
systemic response +/- weak mucosal response or robust
mucosal responses +/- systemic response
• An emergent interest in vaccinology is based on the
concept of “the common mucosal immune system”: a
vaccine applied on a particular mucosa can elicit an immune
response to a distant, unexposed mucosa, without
involvement of systemic reactions (e.g. nasal delivery for
herpes-2 vaccine could confer protection of genital tract
mucosa level)

Lymphoid cells (presumably from the bone marrow) enter the Peyer's patches (GALT).
Under the local influence of T cells and accessory cells they express surface IgA
Environmental antigens enter Peyer's patches through pinocytotic and phagocytic M
cells and interact with resident accessory, T, and B cells. IgA-committed and antigensensitized B cells and lymphoblasts leave Peyer's patches and enter the regional lymph
nodes, then the lymph and circulation. Finally, such cells populate various exocrine
glands and mucosa-associated tissues, where terminal differentiation into IgAsecreting plasma cells occurs
BALT apparently plays a role analogous to that of GALT. It is thought that tonsils may
also contribute to the pool of precursor cells that populate the upper aerodigestive
tract

The advantage of vaccination
• Specific individual protection (+/-cross-protection)
• Herd specific protection “herd immunity”!
• Unspecific protection!

BMJ 2000;321:1435
Routine vaccinations and child survival: follow up study in Guinea-Bissau, West
Africa Commentary: an unexpected finding that needs confirmation or rejection
BMJ 2016;355:i5170
Association of BCG, DTP, and measles containing vaccines with childhood mortality:
systematic review

Kaplan-Meier survival curves
for children 0-3 y.o.
Guinea-Bissau 1990-1996

BCG 5274 children
0-6 mo old, +/-BCG:
6 mo follow-up
BCG was associated
with significantly
lower mortality: 0.55
(0.36 to 0.85)

DTP/polio 3972 children 1.56 mo old, BCG+/-DTP/polio:
6 mo follow-up
Recipients of DTP/polio had
higher mortality than
children who had received
none of these vaccines: 1.84
(1.10 to 3.10) for DTP

Measles 3414 children
7-13 mo old, +/-measles
vaccine: 6 mo follow-up
Recipients of measles
vaccine had a mortality
ratio of 0.48. Excluding
deaths from measles:
0.51 (0.28 to 0.95)

Mortality was lower in the group vaccinated with any vaccine compared with those not
vaccinated, the mortality ratio being 0.74 (95% CI 0.53 to 1.03)

Association of BCG, DTP, and measles containing
vaccines with childhood mortality: systematic
review (BMJ 2016)
34 birth cohorts from clinical trials, cohort studies, case-control studies of the effects
on mortality of BCG, whole cell DTP, and standard titre MCV (measles containing vaccine)
in children under 5 y.o.
Results:
ü Receipt of BCG vaccine was associated with a reduction in all cause mortality: the
average relative risks were 0.70 (95% confidence interval 0.49 to 1.01) from five
clinical trials and 0.47 (0.32 to 0.69) from nine observational studies at high risk of
bias.

ü Receipt of DTP (almost always with oral polio vaccine) was associated with a possible
increase in all cause mortality on average (relative risk 1.38, 0.92 to 2.08) from 10
studies at high risk of bias; this effect seemed stronger in girls than in boys.
ü Receipt of standard titre MCV was associated with a reduction in all cause mortality
(relative risks 0.74 (0.51 to 1.07) from four clinical trials and 0.51 (0.42 to 0.63) from
18 observational studies at high risk of bias); this effect seemed stronger in girls
than in boys.
ü Seven observational studies, assessed as being at high risk of bias, have compared
sequences of vaccines; results of a subset of these suggest that administering DTP
with or after MCV may be associated with higher mortality than administering it
before MCV.

Contraindications
• For live vaccines:
ü Immunodeficiencies
ü Pregnancy +/- breastfeeding
ü Some circumstances: young age

Limitations
ü Insufficient protection at younger ages, pregnancy,
immunodeficiencies: the need for repeated doses
ü Live vaccines= immunize better and longer
ü Inactivated/fractionated vaccines need multiple and
repeated doses; +/- conjugation

Adverse reactions
ü Minor (frequent) and major (rare)

…once upon a time…in The Lancet! (1998)
Andrew Wakefield (a British gastroenterologist) described 8 children whose first symptoms of
autism appeared within 1 month after receiving an MMR vaccine. All 8 had gastrointestinal
symptoms&signs and lymphoid nodular hyperplasia revealed on endoscopy à postulated that
MMR vaccine caused intestinal inflammation that led to translocation of usually nonpermeable
peptides to the bloodstream and, subsequently, to the brain!
But:
ü The cohort did not have control subjects à MMR vaccine was causal or coincidental?
∼50,000 British children per month received MMR vaccine between ages 1 and 2 years—at a
time when autism typically presents à coincidental associations were inevitable! The
prevalence of autism in England in 1998 of 1 in 2000 children, ∼25 children per month would
receive a diagnosis of autism soon after receiving MMR vaccine by chance alone.
ü

Gastrointestinal symptoms did not predate autism in several children; measles, mumps, or
rubella vaccine viruses not cause chronic intestinal inflammation/loss of intestinal barrier
function; the measles vaccine virus genome was not detected more commonly in children
with/without autism (Hornig et al. PLoS ONE 2008) .

ü

Putative encephalopathic peptides traveling from the intestine to the brain have never been
identified!
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Vaccines: interferencies
• Inactivated vaccines do not interfere with other vaccines
à could be simultaneously administrated (in different
anatomic places) or at variable intervals
• Although there are no prejudices regarding the immune
response, some vaccines could interfere: e.g.: lower
immunogenicity for 7-valent pneumococcal vaccine, when
co-admin 4-valent meningococcal vaccine
• Majority of life vaccines could be simultaneously
administered, in different anatomical places; if not, >4
week interval is necessary
• There is a lower response for mumps, rubella and yellow
fever (but not for measles) if there is a simultaneous
admin of MMR and Stamaril

Combo vaccines
•

Children:

•

Adults: Td (tetanus toxoid and the reduced diphtheria toxoid ) is
preferred to tetanus monovalent vaccine

•

Combo: advantages of reduced number of administrations (compliance)

•

Combo vaccines have the same efficacy as monovalent vaccines; however,
MMRV versus MMR: there is a slight increased risk for postvaccinal
febrile seizures after first dose of MMRV

– diphtheria-tetanus-acellular pertussis (DTaP) and tetanus toxoid-reduced
diphtheria toxoid-acellular pertussis (Tdap) – for booster at 11-12 yo
– MMR (measles-mumps-rubella)
– hepatitis A+B
– hepatitis A+tiphoid fever
– DTP+IPV (+polio),
– DTP+IPV+Hib (+hemophilus influenzae),
– MMRV (MMR+varicella),
– DTP+IPV+HepB+Hib

“the simultaneous administration of multiple vaccines
overwhelms or weakens the immune system”: false!
ü Although the infant immune system is relatively naive, it is
capable to respond to thousands of vaccines simultaneously!
ü Vaccines represent a minute fraction of what a child’s immune
system routinely navigates: the average child is infected with
4–6 viruses per year The immune response elicited from the
vast antigen exposure of unattenuated viral replication
supersedes that of even multiple, simultaneous vaccines
ü Even if the number of recommended childhood vaccines has
increased, the immunologic load has actually decreased: the
14 vaccines given today contain 200 bacterial and viral
proteins or polysaccharides, compared with 13000 of these
immunological components in the 7 vaccines in 1980!
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