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Optimal protection against preventable diseases for adolescents 

can be provided through routine vaccination. Vaccinations 

recommended by the Advisory Committee on Immunization 

Practices of the Centers of Disease Control and Prevention 

can reduce morbidity and mortality associated with influenza,  

meningococcal, human papillomavirus, tetanus, diphtheria, and 

pertussis infections. Most reported adverse reactions to these 

vaccinations are mild, and the benefits of immunization often 

outweigh the potential risks. In the present article, the authors 

discuss adverse events, contraindications, and precautions  

associated with adolescent immunizations. 
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Meningococcal  
Conjugate Vaccine
The meningococcal conjugate vaccine 
is indicated for active immunization to 
prevent invasive meningococcal dis-
ease caused by Neisseria  meningiti-
dis serogroups. In the United States, 
there are 2 types of meningococcal 
vaccines available: meninogococcal 
polysaccharide vaccine [Menomune 
(Sanofi Pasteur)] and meningococcal 
conjugate vaccine [Menactra (Sanofi 
Pasteur) and Menveo (Novartis)].6-8 Ac-
cording to the most recent guidelines of 
the ACIP,9 adolescents should receive 
a single dose of the meningococcal 
conjugate vaccine (MCV4) at age 11 
to 12 years, with a booster dose at age 
16 years. 
	 According to a VAERS search 
we conducted, from January 2000 
to January 2013, a total of 9581 ad-
verse events were related to a me-
ningococcal conjugate vaccination, 
with 7405 adverse events in children 
aged 6 to 17 years. Only 1% of these 
reported adverse events were con-
sidered life-threatening reactions. 
The most commonly reported local 
and systemic adverse reactions in 
adolescents, aged 11 to 18 years, 
were injection site pain, headache, 
and fatigue.7 The tip caps of prefilled 
syringes of the vaccine may contain 
latex, which can lead to allergic reac-
tions in individuals who are sensitive 
to latex. A severe allergic reaction 
(eg, anaphylaxis) after a previous 
dose of a meningococcal capsular 
polysaccharide or diphtheria toxoid– 
containing vaccine is a contraindi-
cation to vaccination.7 If these indi-

A dolescent vaccinations rec-
ommended by the American 
Academy of Pediatrics and 

the Advisory Committee on Immuniza-
tion Practices (ACIP) of the Centers for 
Disease Control and Prevention (CDC) 
aim to reduce morbidity and mortality 
from preventable diseases. Current 
recommendations for the adolescent 
population (aged 11-18 years) include 
the tetanus, diphtheria, and acellular 
pertussis (Tdap) vaccine; meningo-
coccal conjugate vaccine; human 
papillomavirus (HPV) vaccine; and in-
fluenza vaccine.1 Adverse events have 
been reported with the administration 
of these vaccines, but serious, life-
threatening reactions are rare.2 In the 
present article, we review the adverse 
events, contraindications, and precau-
tions associated with administration of 
the Tdap, meningococcal conjugate, 
HPV, and influenza vaccines.

Tetanus, Diphtheria, and 
Acellular Pertussis Vaccine
The Tdap vaccine immunizes against 
the pathogenic microorganisms of teta-
nus, diphtheria, and pertussis. There 
are currently 2 types of Tdap vaccines 
available in the United States: Adacel 
(Sanofi Pasteur) and Boostrix (Glaxo-
SmithKline).3,4 According to the most 
recent ACIP guidelines, a single Tdap 
dose should be administered for all ado-
lescents aged 11 to 18 years who have 
completed the recommended childhood 
vaccination series.5 
	 According to a search we conduct-
ed in the Vaccine Adverse Event Re-
porting System (VAERS; http://vaers.

hhs.gov/data/data), 16,582 adverse 
events related to the Tdap vaccine 
occurred from January 2000 to Janu-
ary 2013, with 6779 adverse events in 
children aged 6 to 17 years. According 
to our VAERS search results, less than 
1% of these reported adverse events 
were considered life-threatening reac-
tions. For adolescents aged 11 to 17 
years, the most common injection site 
reactions within 14 days of adminis-
tration were pain, swelling, and ery-
thema.3,4 The most common systemic 
reactions within 14 days of administra-
tion were headache, body ache, and 
muscle weakness.3,4 
	 A severe allergic reaction (eg, 
anaphylaxis) after a previous dose of 
Tdap or any other diphtheria toxoid, 
tetanus toxoid, and pertussis antigen–
containing vaccine is a contraindica-
tion to vaccination.3,4 If these individu-
als require further immunization, they 
should be referred to an allergist for 
evaluation. Another contraindication is 
a history of encephalopathy (eg, coma, 
decreased level of consciousness, 
prolonged seizures) within 7 days of 
administration of a previous pertussis 
antigen–containing vaccine.3,4 If Guil-
lain-Barré syndrome (GBS) occurred 
within 6 weeks of receipt of a previ-
ous tetanus toxoid vaccine, the risk of 
reoccurrence of GBS is high, and the 
physician must consider the risks and 
benefits of administering the Tdap vac-
cine. Also, it is important to remember 
that the tip caps of the prefilled syring-
es of Tdap may contain natural rubber 
latex, which may cause allergic reac-
tions in individuals who are sensitive 
to latex.3,4 



S15A Supplement to The Journal of the American Osteopathic Association    March 2014  |  Vol 114  |  No. 3  |  Supplement 1

viduals require further immunization, 
they should be referred to an allergist 
for evaluation. Persons with previ-
ously diagnosed GBS may have an 
increased risk of GBS after receiv-
ing the meningococcal vaccine.7 In 
these circumstances, the physician 
must consider the potential risks and 
benefits of administering the menin-
gococcal vaccine.

Human Papillomavirus 
Vaccine
The HPV vaccine immunizes against 
several genotypes of HPV associated 
with cervical and anal cancers, genital 
warts, and precancerous or dysplas-
tic lesions of the cervix, vulva, vagina, 
and anus. There are 2 HPV vaccines 
available in the United States—Gardasil 
(Merck & Co, Inc) and Cervarix (Glaxo-
SmithKline).10,11 Gardasil, a quadrivalent 
vaccine, vaccinates against HPV types 
6, 11, 16, and 18, and Cervarix, a biva-
lent vaccine, against types 16 and 18. 
The ACIP recommends routine vacci-
nation via a 3-dose series of the HPV 
vaccine to adolescents aged 11 to 12 
years. However, the vaccine series can 
be started beginning at age 9 years. 
Females may receive either HPV4 or 
HPV2, but only HPV4 should be used 
for males.12,13 
	 According to our search results 
on VAERS, a total of 16,608 adverse 
events were reported related to quad-
rivalent HPV vaccine use from January 
2000 to January 2013, with 9652 events 
in children and adolescents aged 6 to 
17 years. Only 1.2% of the reported 
adverse events were considered life 

threatening. Related to the bivalent  
HPV vaccine, VAERS included 75 events,  
with 54 events in children and adoles-
cents aged 6 to 17 years. 
	 With quadrivalent HPV vaccine ad-
ministration, the most common adverse 
reaction is headache. Patients may 
also experience fever, nausea, dizzi-
ness, and injection-site pain and swell-
ing.10 Syncope, sometimes associated 
with tonic-clonic movements, has been 
reported after quadrivalent HPV vac-
cination. For this reason, observation 
for 15 minutes after vaccination is rec-
ommended.10 A severe allergic reaction 
(eg, anaphylaxis) after a previous dose 
of the quadrivalent HPV vaccine or to 
yeast (a vaccine component) is a con-
traindication to vaccination.10 If these 
persons require further immunization, 
they should be referred to an allergist 
for evaluation. 
	 With bivalent HPV vaccine admin-
istration, the most common local ad-
verse reactions were pain, redness, 
and swelling at the injection site. 
The most common general adverse 
events were fatigue, headache, my-
algia, gastrointestinal symptoms, and 
arthralgia.11 Because syncope may 
occur, observation for 15 minutes af-
ter administration is recommended. 
The bivalent HPV vaccine is available 
in 2 types of prefilled syringes, 1 of 
which has a tip cap that may contain 
natural rubber latex and may cause 
an allergic reaction in individuals 
who are sensitive to latex. A severe 
allergic reaction (eg, anaphylaxis) 
after a previous dose of the bivalent 
HPV vaccine is a contraindication to 
vaccination.11 

Influenza Vaccine
The influenza vaccine is indicated for ac-
tive immunization against influenza type 
A and influenza type B viruses that trig-
ger acute respiratory disease. There are 
3 main forms of the influenza vaccine: 
the trivalent inactivated vaccine, the 
quadrivalent inactivated vaccine, and 
the live attenuated influenza vaccine. In-
fluenza vaccines available for use in the 
United States include Afluria (CSL Lim-
ited), Agriflu (Novartis), FluLaval (ID Bio-
medical Corporation of Quebec), Fluarix 
(GlaxoSmithKline), Flublok (Protein Sci-
ences Corporation), Flucelvax (Novar-
tis), Fluvirin (Novartis), Fluzone (Sanofi 
Pasteur), and FluMist (MedImmune, 
LLC). ACIP guidelines recommend rou-
tine annual influenza vaccination of all 
persons aged 6 months or older.14 Chil-
dren with chronic underlying medical 
conditions including diabetes mellitus, 
asthma (does not have to be uncon-
trolled) or other chronic disorders of the 
pulmonary or cardiovascular systems, 
renal dysfunction, or hemoglobinopa-
thies should not be vaccinated with the 
live attenuated influenza vaccine.15 Also, 
any adolescent female who is pregnant 
should not receive the live attenuated in-
fluenza vaccine.15 Adolescents through 
age 17 years who are receiving aspirin 
or other salicylates should not receive 
the live attenuated influenza vaccine 
because of the potential for Reye syn-
drome.16 In the United States, the live 
attenuated vaccine is only available in 
the intranasal form. 
	 In children aged 6 to 17 years, the 
most common systemic adverse events 
after influenza vaccination were fatigue, 
muscle ache, headache, arthralgia, 
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Guillain-Barré Syndrome: 
Potential Adverse Effect
Guillain-Barré syndrome is a rare autoim-
mune disorder characterized by inflam-
matory demyelination of the peripheral 
nerves. Severe complications include 
paralysis and death. The condition can 
be triggered by infection or vaccination.20 
Given the potential severity of GBS, it is 
often viewed as a contraindication to vac-
cination by physicians. Although cases 
of GBS have been reported after vari-
ous vaccinations (hepatitis B; measles, 
mumps, rubella; meningococcal polysac-
charide; tetanus; polio; influenza), a clear 
association has only been established 
with the 1976 H1N1 inactivated influenza 
vaccine.20 For all other vaccines, available 
data are limited to case reports or small 
patient clusters, which prevent conclu-
sions about causality.21 Numerous studies 
have shown no evidence of an increased 
risk of GBS after vaccinations.15,20,22 Im-
munizing individuals with a prior history 
of GBS requires caution; the benefit of 
vaccination in preventing disease and re-

the influenza vaccination. Patients with 
egg allergy should receive influenza vac-
cines in a setting where clinicians are 
experienced in recognizing and treating 
anaphylaxis and should be observed for 
30 minutes after vaccination. Patients 
with egg allergy and with a history of only 
hives after egg ingestion can receive the 
influenza vaccine in a primary care pro-
vider’s office, provided the appropriate 
observation and equipment are available. 
Those with a history of a more severe re-
action (eg, anaphylaxis) after egg inges-
tion should receive their vaccine in an 
allergist’s office (Table). All influenza vac-
cines available in the United States con-
tain low amounts of ovalbumin, including 
the intranasally administered form. The 
injectable vaccination is the preferred 
form of influenza vaccination for patients 
with egg allergy. For patients with a his-
tory of an allergic reaction to the influenza 
vaccine itself, referral to an allergist for 
further evaluation, including skin testing 
with the vaccine and vaccine ingredients, 
is appropriate.19 

and gastrointestinal symptoms. Ac-
cording to our VAERS search results, 
from January 2000 to January 2013, a 
total of 63,882 adverse events related 
to the influenza vaccine were reported 
to the VAERS, with 8050 events in chil-
dren aged 6 to 17 years. Less than 1% 
of the reported events were considered 
life-threatening. In 1976, the swine in-
fluenza vaccine was associated with an 
increased frequency of GBS, but the risk 
was lower among persons younger than 
25 years. Subsequent studies have not 
demonstrated an increase in GBS of the 
same magnitude.17 However, individuals 
who developed GBS within 6 weeks of 
receiving a prior influenza vaccination 
may have an increased risk of GBS after 
subsequent vaccination with the influen-
za vaccine. In those circumstances, the 
physician must consider the potential 
risks and benefits of administering the 
influenza vaccine. Certain multi-dose 
vial preparations of the inactivated influ-
enza vaccine contain thimerosal, a mer-
cury-containing antibacterial compound 
used to reduce the likelihood of bacterial 
growth. Evidence to date shows no in-
creased risks from exposures to thimer-
osal-containing vaccines.15 The tip caps 
of prefilled syringes of the influenza vac-
cine may contain natural rubber latex, 
which can lead to allergic reactions in 
individuals who are sensitive to latex.18 
	 Patients with egg allergy should re-
ceive influenza vaccinations because the 
benefits outweigh the risks of vaccinat-
ing in this population. Persons with a his-
tory of suspected egg allergy should be 
evaluated by an allergist to further clarify 
the egg allergy, but such an evaluation 
should not delay the administration of 

 
Table. 
Recommendations for Influenza Vaccination  
for Persons With Reported Food Allergy to Eggs

Reaction		  Recommendation

	 Person eats cooked eggs	 Person may receive the influenza
	 (eg, scrambled, fried, boiled)	 vaccine (inactivated or live
	 but has no adverse reactions	 attenuated, depending on other 
			   comorbidities)

	 Person has only hives 		  Person may receive the inactivated 
	 after egg ingestion		  influenza vaccine in a primary 
			   care office and should be observed 
			   for a minimum of 30 minutes after 

			  vaccination

	 Person has symptoms 		  Person may receive the inactivated 
	 suggestive of anaphylaxis	 influenza vaccine in an allergist’s 
	 after egg ingestion		  office and observed for a minimum 

			  of 30 minutes after vaccination
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ducing morbidity and mortality must be 
weighed against the potential risk of GBS 
on an individual patient basis.21

Conclusion
Routine immunization of adolescents 
provides substantial protection from 
preventable diseases. Individuals who 
have had adverse reactions to vaccina-
tions might unnecessarily be advised to 
avoid subsequent immunization. Most 
reported adverse reactions are mild 
and do not constitute absolute contra-
indications to vaccination. Patients who 
have experienced an apparent allergic 
or anaphylactic reaction after receiving 
a vaccination should be referred to an 
allergist for further evaluation. 
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