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'Tis the season
for vaccination

F

rom typical yearly vaccinations such as influenza and tetanus to SARS-CoV-2
and monkeypox vaccinations, over the past 3 years, it has become apparent how
crucial vaccines are to our health and well-being.
With school starting back up and flu season right around the corner, now, more
than ever, we should be scheduling vaccination appointments for ourselves and our
children to help stop the spread of various infectious diseases.
According to the Centers for Disease Control and Prevention, pregnant women
should receive the influenza vaccine and the tetanus, diphtheria, and pertussis
(Tdap) vaccine.1
However, some vaccines are not recommended during pregnancy, including
the human papillomavirus (HPV) vaccine; measles, mumps, and rubella (MMR)
vaccine; live influenza (nasal flu) vaccine; and varicella (chicken pox) vaccine,
as well as some travel vaccines such as yellow fever, typhoid fever, and Japanese
encephalitis, unless the benefits of the vaccines outweigh the risks, as determined
by your health care provider.
For children, the following vaccinations are recommended by a majority
of governments and physicians, according to UNICEF: BCG for tuberculosis;
hepatitis B and poliovirus vaccines; DTaP for diphtheria, tetanus, and pertussis;
Hib for Haemophilus influenza type b; pneumococcal for pneumococcal diseases;
rotavirus; MMR; and HPV.2
Although the benefits of vaccines have been scientifically proven to outweigh
the risks through numerous studies, there is still skepticism and misinformation
spread about vaccines throughout the world.
Despite this, health care providers should stay vigilant in educating patients
about the benefits of vaccines. Just as we were going to press, the FDA granted
breakthrough therapy designation to Pfizer’s group B Streptococcus vaccine
candidate, another milestone in helping to keep children and their parents safe.
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Greetings and happy summer!
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Deep dive into
atopic dermatitis
in pediatric patients
INSIDE THE PRACTICE®
Jennifer Davidson, DO, vice
president of US medical affairs at
Janssen Immunology, discusses the
recent FDA approval of ustekinumab
(Stelara; Janssen Pharmaceutical
Companies of Johnson & Johnson)
to treat pediatric patients with active
psoriatic arthritis with a focus on
advancing care in psoriatic disease.

www.medicalworldnews.com/view/
inside-the-practice-insidestelaras-approval
Peter A. Lio, MD, clinical assistant professor of dermatology and
pediatrics at Northwestern University Feinberg School of Medicine,
discusses the differing clinical presentations of atopic dermatitis in
pediatric patients and how to recognize those differences.

www.medicalworldnews.com/view/deep-dive-deep-diveinto-atopic-dermatitis-in-pediatric-patients
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AFTER HOURS™
Kelly L. Stratton, MD, FACS,
associate professor of urologic
oncology at the University of
Oklahoma College of Medicine
and adjunct associate professor
of medicine at the university’s
Stephenson Cancer Center, shares
how he developed his interest in
NASCAR racing and how this can
helps him connect with patients.

www.medicalworldnews.com/view/
after-hours-connecting-with-patientsthrough-nascar

NEW!
AQUAPHOR® CHILDREN'S ITCH RELIEF OINTMENT WITH 1% HYDROCORTISONE
SOOTHES AND RELIEVES ITCH FROM ECZEMA FLARES AND SKIN IRRITATIONS
Provide Itch Relief From Atopic Dermatitis, Contact Dermatitis, and
Other Skin Conditions With Aquaphor Children's Itch Relief
Ointment with 1% Hydrocortisone (anti-itch ointment)
37% reduction in itch severity on Day 1 of use1
up to 12 hours of significant itch relief

1

69.5% reduction in pruritus at Day 7 vs baseline with
twice-daily use in children with atopic dermatitis1

GENTLE AND SAFE
FOR SENSITIVE SKIN,
PARABEN-FREE,
FRAGRANCE-FREE,
HYPOALLERGENIC

RECOMMEND AQUAPHOR CHILDREN'S ITCH RELIEF OINTMENT
FOR PATIENTS WITH ECZEMA FLARES AND SKIN IRRITATIONS
Reference: 1. Data on file. Beiersdorf Inc.
©2022 Beiersdorf Inc.
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VAC C I N E

S P ECIAL

What is the
latest news in

COVID-19
vaccines?
TINA Q. TAN, MD

Vaccines that protect against the SARS-CoV-2
virus are the best tools for preventing serious
disease, hospitalization, and death resulting
from COVID-19 infection. COVID-19 vaccines
now are approved for use in patients aged 6
months and older. However, in the pediatric
population, vaccine uptake continues to be
very slow, especially in children aged 6 months
to 4 years of age, of whom only 7% have
received 1 dose of the vaccine.1 In children
aged 5 to 11 years, only 30% have completed
the 2-dose vaccination series.1
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respiratory

As parents continue to debate whether to get their children
vaccinated, COVID-19 continues to surge in various communities
around the country, with the Omicron subvariant BA.5 now
accounting for almost 90% of cases in the United States.1 BA.5 is the
most highly transmissible of all the COVID-19 variants and is able
to evade immunity from prior infection and vaccination. Having
high COVID-19 antibody titers provides increased protection
against serious infection, hospitalization, and death due to BA.5.
This emphasizes the importance of being vaccinated, including
getting a booster dose of vaccine if eligible.

There are several new COVID-19 vaccines in development to address the
emergence of Omicron and its subvariants:
 fizer and Moderna have developed bivalent Omicron BA.4/BA.5–adapted
P
vaccines that contain a combination of their current COVID-19 vaccine and
a vaccine candidate that targets the spike protein of the Omicron BA.4/BA.5
variants that will be used as booster doses. Preclinical data showed that a
booster dose of the bivalent Omicron BA.4/BA.5–adapted bivalent vaccines
generated a strong neutralizing antibody response against Omicron BA.1,
BA.2, and BA.4/BA.5 variants, as well as the original wild-type strain. These
bivalent COVID-19 vaccines are expected to be available sometime in fall
2022 as a booster dose for individuals aged 12 years and older.
 niversal coronavirus vaccines are in development that would be
U
protective against all current and future variants of COVID-19, as well
as other coronaviruses such as SARS and Middle East respiratory
syndrome coronavirus. Several different vaccine technology platforms are
being explored for the production of these vaccines, including harmless
adenovirus vectors, messenger RNA, self-amplifying RNA, and ferritin
nanoparticles. One of these experimental vaccines, based on ferritin
nanoparticle technology, has been tested in mice and primate models
and shown to produce a good immune response to a range of different
coronaviruses, including SARS-CoV-2. Phase 1 human clinical trials are
being conducted with this experimental vaccine.2
COVID-19 and its variants are here to stay. The development
of vaccines that are effective in preventing severe disease,
hospitalization, and death is the best method of protection for
people of all ages.

REFERENCES
1. Children and COVID-19 vaccination trends. American Academy of Pediatrics.
Updated August 31, 2022. Accessed September 5, 2022. http://www.aap.org/en/
pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-vaccination-trends/
2. Cohen AA, van Doremalen N, Greaney AJ, et al. Mosaic RBD nanoparticles protect against challenge by diverse sarbecoviruses in animal models. Science. 2022;377(6606):eabq0839. doi:10.1126/
science.abq0839
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Indication for PEDIARIX
PEDIARIX is indicated for active
immunization against diphtheria,
tetanus, pertussis, infection caused by
all known subtypes of hepatitis B virus,
and poliomyelitis. PEDIARIX is approved
for use as a 3-dose series in infants born
of hepatitis B surface antigen (HBsAg)negative mothers. PEDIARIX may be
given as early as 6 weeks of age through
6 years of age (prior to the 7th birthday).

Important Safety Information for PEDIARIX
• Contraindications for PEDIARIX are: severe allergic reaction (eg, anaphylaxis) after a
previous dose of any diphtheria toxoid-, tetanus toxoid-, pertussis-, hepatitis B-, or
poliovirus-containing vaccine, or to any component of PEDIARIX; encephalopathy
within 7 days of administration of a previous pertussis-containing vaccine; progressive
neurologic disorders
• In clinical trials, PEDIARIX was associated with higher rates of fever relative to separately
administered vaccines
• The decision to give PEDIARIX should be based on potential benefits and risks if GuillainBarré syndrome has occurred within 6 weeks of receipt of a prior vaccine containing tetanus
toxoid, or if adverse events (ie, temperature ≥105oF, collapse or shock-like state, persistent,
inconsolable crying lasting ≥3 hours, occurring within 48 hours after vaccination; seizures
within 3 days after vaccination) have occurred after receipt of a pertussis-containing vaccine
• The tip caps of the prefilled syringes contain natural rubber latex, which may cause
allergic reactions
• Syncope (fainting) can occur in association with administration of injectable vaccines.
Procedures should be in place to avoid falling injury and to restore cerebral perfusion following
syncope
• For children at higher risk for seizures, an antipyretic may be administered at the time of
vaccination with PEDIARIX
• Apnea following intramuscular vaccination has been observed in some infants born prematurely.
Vaccination with PEDIARIX should be based on consideration of the individual infant’s medical
status and the potential benefits and possible risks of vaccination
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CONTEMPORARY PEDIATRIC

More than 100 million doses of PEDIARIX have
been distributed in the United States since 20031,2
This milestone includes a 19-year history of uninterrupted supply and has helped
you vaccinate a generation of babies.1,2 Thank you for choosing PEDIARIX.
For more information:

Important Safety Information for PEDIARIX (cont’d)
• In clinical trials, common adverse reactions in infants receiving PEDIARIX included injectionsite reactions (pain, redness, and swelling), fever, drowsiness, irritability/fussiness, and loss
of appetite
• Vaccination with PEDIARIX may not result in protection in all vaccine recipients
Please see Brief Summary of full Prescribing Information for PEDIARIX following this ad.
References:
1. Prescribing Information for PEDIARIX.
2. Data on file, GSK.

Trademarks are owned by or licensed to
the GSK group of companies.
©2021 GSK or licensor.
PDRJRNA210007 May 2021
Produced in USA.
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BRIEF SUMMARY
PEDIARIX (Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed,
Hepatitis B (Recombinant) and Inactivated Poliovirus Vaccine)
The following is a brief summary only; see full prescribing information for complete
product information.
1
INDICATIONS AND USAGE
PEDIARIX is indicated for active immunization against diphtheria, tetanus, pertussis,
infection caused by all known subtypes of hepatitis B virus, and poliomyelitis.
PEDIARIX is approved for use as a 3-dose series in infants born of hepatitis B
surface antigen (HBsAg)-negative mothers. PEDIARIX may be given as early as 6
weeks of age through 6 years of age (prior to the 7th birthday).

Solicited Adverse Reactions
Data on solicited local reactions and general adverse reactions from the U.S. safety
study are presented in Table 1. This study was powered to evaluate fever >101.3°F
following Dose 1. The rate of fever ≥100.4°F following each dose was significantly
higher in the group that received PEDIARIX compared with separately administered
vaccines. Other statistically significant differences between groups in rates of fever,
as well as other solicited adverse reactions, are noted in Table 1. Medical attention
(a visit to or from medical personnel) for fever within 4 days following vaccination
was sought in the group who received PEDIARIX for 8 infants after the first dose
(1.2%), 1 infant following the second dose (0.2%), and 5 infants following the third
dose (0.8%) (Table 1). Following Dose 2, medical attention for fever was sought for
2 infants (0.6%) who received separately administered vaccines (Table 1). Among
infants who had a medical visit for fever within 4 days following vaccination,
9 of 14 who received PEDIARIX and 1 of 2 who received separately administered
vaccines, had 1 or more diagnostic studies performed to evaluate the cause
of fever.

(continued on next page)
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2
DOSAGE AND ADMINISTRATION
2.1 Preparation for Administration
Shake vigorously to obtain a homogeneous, turbid, white suspension. Do not use
if resuspension does not occur with vigorous shaking. Parenteral drug products
should be inspected visually for particulate matter and discoloration prior to
administration, whenever solution and container permit. If either of these conditions
exists, the vaccine should not be administered.
Attach a sterile needle and administer intramuscularly.
The preferred administration site is the anterolateral aspect of the thigh for children
younger than 1 year. In older children, the deltoid muscle is usually large enough for
an intramuscular injection. The vaccine should not be injected in the gluteal area
or areas where there may be a major nerve trunk. Gluteal injections may result in
suboptimal hepatitis B immune response.
Do not administer this product intravenously, intradermally, or subcutaneously.
2.2 Recommended Dose and Schedule
Immunization with PEDIARIX consists of 3 doses of 0.5 mL each by intramuscular
injection at 2, 4, and 6 months of age (at intervals of 6 to 8 weeks, preferably
8 weeks). The first dose may be given as early as 6 weeks of age. Three doses
of PEDIARIX constitute a primary immunization course for diphtheria, tetanus,
pertussis, and poliomyelitis and the complete vaccination course for hepatitis B.
4
CONTRAINDICATIONS
4.1 Hypersensitivity
A severe allergic reaction (e.g., anaphylaxis) after a previous dose of any diphtheria
toxoid-, tetanus toxoid-, pertussis antigen-, hepatitis B-, or poliovirus-containing
vaccine or any component of this vaccine, including yeast, neomycin, and
polymyxin B, is a contraindication to administration of PEDIARIX [see Description
(11) of full prescribing information].
4.2 Encephalopathy
Encephalopathy (e.g., coma, decreased level of consciousness, prolonged seizures)
within 7 days of administration of a previous dose of a pertussis-containing
vaccine that is not attributable to another identifiable cause is a contraindication to
administration of any pertussis-containing vaccine, including PEDIARIX.
4.3 Progressive Neurologic Disorder
Progressive neurologic disorder, including infantile spasms, uncontrolled epilepsy,
or progressive encephalopathy, is a contraindication to administration of any
pertussis-containing vaccine, including PEDIARIX. PEDIARIX should not be
administered to individuals with such conditions until the neurologic status is
clarified and stabilized.
5
WARNINGS AND PRECAUTIONS
5.1 Fever
In clinical trials, administration of PEDIARIX in infants was associated with
higher rates of fever relative to separately administered vaccines [see Adverse
Reactions (6.1)].
5.2 Guillain-Barré Syndrome
If Guillain-Barré syndrome occurs within 6 weeks of receipt of a prior vaccine
containing tetanus toxoid, the decision to give PEDIARIX or any vaccine containing
tetanus toxoid should be based on careful consideration of the potential benefits
and possible risks.
5.3 Latex
The tip caps of the prefilled syringes contain natural rubber latex which may cause
allergic reactions.
5.4 Syncope
Syncope (fainting) can occur in association with administration of injectable
vaccines, including PEDIARIX. Syncope can be accompanied by transient
neurological signs such as visual disturbance, paresthesia, and tonic-clonic limb
movements. Procedures should be in place to avoid falling injury and to restore
cerebral perfusion following syncope.
5.5 Adverse Reactions following Prior Pertussis Vaccination
If any of the following reactions occur in temporal relation to receipt of a vaccine
containing a pertussis component, the decision to give any pertussis-containing
vaccine, including PEDIARIX, should be based on careful consideration of the
potential benefits and possible risks:
• Temperature of ≥40.5o C (105o F) within 48 hours not due to another
identifiable cause;
• Collapse or shock-like state (hypotonic-hyporesponsive episode) within
48 hours;
• Persistent, inconsolable crying lasting ≥3 hours, occurring within 48 hours;
• Seizures with or without fever occurring within 3 days.

5.6 Children at Risk for Seizures
For children at higher risk for seizures than the general population, an appropriate
antipyretic may be administered at the time of vaccination with a vaccine
containing a pertussis component, including PEDIARIX, and for the ensuing 24
hours to reduce the possibility of post-vaccination fever.
5.7 Apnea in Premature Infants
Apnea following intramuscular vaccination has been observed in some infants
born prematurely. Decisions about when to administer an intramuscular vaccine,
including PEDIARIX, to infants born prematurely should be based on consideration
of the individual infant’s medical status and the potential benefits and possible risks
of vaccination.
5.8 Preventing and Managing Allergic Vaccine Reactions
Prior to administration, the healthcare provider should review the immunization
history for possible vaccine sensitivity and previous vaccination-related adverse
reactions to allow an assessment of benefits and risks. Epinephrine and other
appropriate agents used for the control of immediate allergic reactions must be
immediately available should an acute anaphylactic reaction occur.
6
ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a vaccine cannot be directly
compared to rates in the clinical trials of another vaccine and may not reflect the
rates observed in practice.
A total of 23,849 doses of PEDIARIX have been administered to 8,088 infants who
received 1 or more doses as part of the 3-dose series during 14 clinical studies.
Common adverse reactions that occurred in ≥25% of subjects following any dose
of PEDIARIX included local injection site reactions (pain, redness, and swelling),
fever, drowsiness, irritability/fussiness, and loss of appetite. In comparative
studies (including the German and U.S. studies described below), administration
of PEDIARIX was associated with higher rates of fever relative to separately
administered vaccines [see Warnings and Precautions (5.1)]. The prevalence of
fever was highest on the day of vaccination and the day following vaccination.
More than 96% of episodes of fever resolved within the 4-day period following
vaccination (i.e., the period including the day of vaccination and the next 3 days).
In the largest of the 14 studies conducted in Germany, safety data were available
for 4,666 infants who received PEDIARIX administered concomitantly at separate
sites with 1 of 4 Haemophilus influenzae type b (Hib) conjugate vaccines
(GlaxoSmithKline [licensed in the United States only for booster immunization],
Wyeth Pharmaceuticals Inc. [no longer licensed in the United States], Sanofi Pasteur
SA [U.S.-licensed], or Merck & Co, Inc. [U.S.-licensed]) at 3, 4, and 5 months of
age and for 768 infants in the control group that received separate U.S.-licensed
vaccines (INFANRIX, Hib conjugate vaccine [Sanofi Pasteur SA], and oral poliovirus
vaccine [OPV] [Wyeth Pharmaceuticals, Inc.; no longer licensed in the United
States]). In this study, information on adverse events that occurred within 30 days
following vaccination was collected. More than 95% of study participants
were white.
In a U.S. study, the safety of PEDIARIX administered to 673 infants was compared
with the safety of separately administered INFANRIX, ENGERIX-B [Hepatitis B
Vaccine (Recombinant)], and IPV (Sanofi Pasteur SA) in 335 infants. In both groups,
infants received Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer
licensed in the United States) and 7-valent pneumococcal conjugate vaccine
(Wyeth Pharmaceuticals Inc.) concomitantly at separate sites. All vaccines were
administered at 2, 4, and 6 months of age. Data on solicited local reactions and
general adverse reactions were collected by parents using standardized diary
cards for 4 consecutive days following each vaccine dose (i.e., day of vaccination
and the next 3 days). Telephone follow-up was conducted 1 month and 6 months
after the third vaccination to inquire about serious adverse events. At the 6-month
follow-up, information also was collected on new onset of chronic illnesses. A total
of 638 subjects who received PEDIARIX and 313 subjects who received INFANRIX,
ENGERIX-B, and IPV completed the 6-month follow-up. Among subjects in both
study groups combined, 69% were white, 18% were Hispanic, 7% were black, 3%
were Oriental, and 3% were of other racial/ethnic groups.
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Table 1: Percentage of Infants with Solicited Local and General Adverse
Reactions within 4 Days of Vaccinationa at 2, 4, and 6 Months of Age
with PEDIARIX Administered Concomitantly with Hib Conjugate Vaccine
and 7-Valent Pneumococcal Conjugate Vaccine (PCV7) or with Separate
Concomitant Administration of INFANRIX, ENGERIX-B, IPV, Hib Conjugate
Vaccine, and PCV7 (Modified Intent-to-Treat Cohort)

Adverse Reaction

PEDIARIX, Hib Vaccine, & INFANRIX, ENGERIX-B, IPV,
PCV7
Hib Vaccine, & PCV7
Dose 1 Dose 2 Dose 3 Dose 1 Dose 2 Dose 3
671

653

648

335

323

315

Pain, any

36

36

31

32

30

30

Pain, Grade 2 or 3

12

11

11

9

9

9

Pain, Grade 3

2

3

2

3

2

1

Redness, any

25c

37

40

18

33

39

Redness, >5 mm

6c

10c

13c

2

6

7

Redness, >20 mm

1

1c

3

0

0

2

Swelling, any

17c

27c

29

10

20

25

Swelling, >5 mm

6c

10c

9c

2

5

4

2

3c

3

1

0

1

667
28c
7
2c
1
1c
671
57
16

644
39c
14c
4
1
0
653
52
14

645
34c
9
3
1
1
648
41
11

333
20
5
0
0
0
335
54
18

321
30
10
3
0
1
323
48
12

311
24
6
2
0
0
315
38
11

3

1

1

4

1

2

Irritability/Fussiness,
any
Irritability/Fussiness,
Grade 2 or 3
Irritability/Fussiness,
Grade 3

61

65

61

62

62

57

20

28c

25c

19

21

19

3

4

4

4

3

3

Loss of appetite, any

30

31

26

28

27

24

Loss of appetite,
Grade 2 or 3
Loss of appetite,
Grade 3

7

8c

6

5

3

5

1

0

0

1

0

0

Swelling, >20 mm
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General
n
Feverd, ≥100.4°F
Feverd, >101.3°F
Feverd, >102.2°F
Feverd, >103.1°F
Feverd, M.A.
n
Drowsiness, any
Drowsiness, Grade
2 or 3
Drowsiness, Grade 3

Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed in the
United States); PCV7 (Wyeth Pharmaceuticals Inc.); IPV (Sanofi Pasteur SA).
Modified intent-to-treat cohort = All vaccinated subjects for whom safety data
were available.
n = Number of infants for whom at least 1 symptom sheet was completed;
for fever, numbers exclude missing temperature recordings or tympanic
measurements. M.A. = Medically attended (a visit to or from medical personnel).
Grade 2 defined as sufficiently discomforting to interfere with daily activities.
Grade 3 defined as preventing normal daily activities.
a Within 4 days of vaccination defined as day of vaccination and the next 3 days.
bLocal reactions at the injection site for PEDIARIX or INFANRIX.
cRate significantly higher in the group that received PEDIARIX compared with
separately administered vaccines (P value <0.05 [2-sided Fisher Exact test] or
the 95% CI on the difference between groups [Separate minus PEDIARIX] does
not include 0).
dAxillary temperatures increased by 1°C and oral temperatures increased by
0.5°C to derive equivalent rectal temperature.
Serious Adverse Events
Within 30 days following any dose of vaccine in the U.S. safety study in which
all subjects received concomitant Hib and pneumococcal conjugate vaccines, 7
serious adverse events were reported in 7 subjects (1% [7/673]) who received
PEDIARIX (1 case each of pyrexia, gastroenteritis, and culture-negative clinical
sepsis and 4 cases of bronchiolitis) and 5 serious adverse events were reported in
4 subjects (1% [4/335]) who received INFANRIX, ENGERIX-B, and IPV (uteropelvic
junction obstruction and testicular atrophy in 1 subject and 3 cases of bronchiolitis).

6.2 Postmarketing Safety Surveillance Study
In a safety surveillance study conducted at a health maintenance organization
in the United States, infants who received 1 or more doses of PEDIARIX from
approximately mid-2003 through mid-2005 were compared with age-, gender-,
and area-matched historical controls who received 1 or more doses of separately
administered U.S.-licensed DTaP vaccine from 2002 through approximately mid2003. Only infants who received 7-valent pneumococcal conjugate vaccine (Wyeth
Pharmaceuticals Inc.) concomitantly with PEDIARIX or DTaP vaccine were included
in the cohorts. Other U.S.-licensed vaccines were administered according to routine
practices at the study sites, but concomitant administration with PEDIARIX or DTaP
was not a criterion for inclusion in the cohorts. A birth dose of hepatitis B vaccine
had been administered routinely to infants in the historical DTaP control cohort,
but not to infants who received PEDIARIX. For each of Doses 1-3, a random sample
of 40,000 infants who received PEDIARIX was compared with the historical DTaP
control cohort for the incidence of seizures (with or without fever) during the 8-day
period following vaccination. For each dose, random samples of 7,500 infants in
each cohort were also compared for the incidence of medically-attended fever
(fever ≥100.4°F that resulted in hospitalization, an emergency department visit, or
an outpatient visit) during the 4-day period following vaccination. Possible seizures
and medical visits plausibly related to fever were identified by searching automated
inpatient and outpatient data files. Medical record reviews of identified events
were conducted to verify the occurrence of seizures or medically-attended fever.
The incidence of verified seizures and medically-attended fever from this study are
presented in Table 2.

(continued on next page)
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Deaths
In 14 clinical trials, 5 deaths were reported among 8,088 (0.06%) recipients of
PEDIARIX and 1 death was reported among 2,287 (0.04%) recipients of comparator
vaccines. Causes of death in the group that received PEDIARIX included 2 cases
of Sudden Infant Death Syndrome (SIDS) and 1 case of each of the following:
convulsive disorder, congenital immunodeficiency with sepsis, and neuroblastoma.
One case of SIDS was reported in the comparator group. The rate of SIDS among
all recipients of PEDIARIX across the 14 trials was 0.25/1,000. The rate of SIDS
observed for recipients of PEDIARIX in the German safety study was 0.2/1,000
infants (reported rate of SIDS in Germany in the latter part of the 1990s was
0.7/1,000 newborns). The reported rate of SIDS in the United States from 1990
to 1994 was 1.2/1,000 live births. By chance alone, some cases of SIDS can be
expected to follow receipt of pertussis-containing vaccines.
Onset of Chronic Illnesses
In the U.S. safety study in which all subjects received concomitant Hib and
pneumococcal conjugate vaccines, 21 subjects (3%) who received PEDIARIX and
14 subjects (4%) who received INFANRIX, ENGERIX-B, and IPV reported new onset
of a chronic illness during the period from 1 to 6 months following the last dose of
study vaccines. Among the chronic illnesses reported in the subjects who received
PEDIARIX, there were 4 cases of asthma and 1 case each of diabetes mellitus
and chronic neutropenia. There were 4 cases of asthma in subjects who received
INFANRIX, ENGERIX-B, and IPV.
Seizures
In the German safety study over the entire study period, 6 subjects in the group
that received PEDIARIX (n = 4,666) reported seizures. Two of these subjects had
a febrile seizure, 1 of whom also developed afebrile seizures. The remaining 4
subjects had afebrile seizures, including 2 with infantile spasms. Two subjects
reported seizures within 7 days following vaccination (1 subject had both febrile
and afebrile seizures, and 1 subject had afebrile seizures), corresponding to a rate
of 0.22 seizures per 1,000 doses (febrile seizures 0.07 per 1,000 doses, afebrile
seizures 0.14 per 1,000 doses). No subject who received concomitant INFANRIX,
Hib vaccine, and OPV (n = 768) reported seizures. In a separate German study that
evaluated the safety of INFANRIX in 22,505 infants who received 66,867 doses of
INFANRIX administered as a 3-dose primary series, the rate of seizures within 7
days of vaccination with INFANRIX was 0.13 per 1,000 doses (febrile seizures 0.0
per 1,000 doses, afebrile seizures 0.13 per 1,000 doses).
Over the entire study period in the U.S. safety study in which all subjects received
concomitant Hib and pneumococcal conjugate vaccines, 4 subjects in the group
that received PEDIARIX (n = 673) reported seizures. Three of these subjects
had a febrile seizure and 1 had an afebrile seizure. Over the entire study period,
2 subjects in the group that received INFANRIX, ENGERIX-B, and IPV (n = 335)
reported febrile seizures. There were no afebrile seizures in this group. No subject
in either study group had seizures within 7 days following vaccination.
Other Neurological Events of Interest
No cases of hypotonic-hyporesponsiveness or encephalopathy were reported in
either the German or U.S. safety studies.
Safety of PEDIARIX after a Previous Dose of Hepatitis B Vaccine
Limited data are available on the safety of administering PEDIARIX after a previous
dose of hepatitis B vaccine. In 2 separate studies, 160 Moldovan infants and 96
U.S. infants, respectively, received 3 doses of PEDIARIX following 1 previous dose
of hepatitis B vaccine. Neither study was designed to detect significant differences
in rates of adverse events associated with PEDIARIX administered after a previous
dose of hepatitis B vaccine compared with PEDIARIX administered without a
previous dose of hepatitis B vaccine.

T:7.875"

Table 2: Percentage of Infants with Seizures (with or without Fever) within
8 Days of Vaccination and Medically-Attended Fever within 4 Days of
Vaccination with PEDIARIX Compared with Historical Controls

PEDIARIX
Adverse
Reaction
N
n % (95% CI)
All Seizures
(with or without fever)
Dose 1, Days 0-7 40,000 7
0.02
(0.01, 0.04)
Dose 2, Days 0-7 40,000 3
0.01
(0.00, 0.02)
Dose 3, Days 0-7 40,000 6
0.02
(0.01, 0.03)
Total doses 120,000 16
0.01
(0.01, 0.02)
Medically-Attended
Fevera
Dose 1, Days 0-3 7,500 14
0.19
(0.11, 0.30)
0.33
Dose 2, Days 0-3 7,500 25
(0.22, 0.48)
Dose 3, Days 0-3 7,500 21
0.28
(0.17, 0.43)
Total doses

22,500 60

Difference
(PEDIARIX–
Historical DTaP
DTaP
Controls
Controls)
N
n % (95% CI) % (95% CI)

39,232 6

0.02
(0.01, 0.03)
37,405 4
0.01
(0.00, 0.03)
40,000 5
0.01
(0.00, 0.03)
116,637 15
0.01
(0.01, 0.02)

0.00
(-0.02, 0.02)
0.00
(-0.02, 0.01)
0.00
(-0.01, 0.02)
0.00
(-0.01, 0.01)

7,500 14

0.19
0.00
(0.11, 0.30) (-0.14, 0.14)
7,500 15
0.20
0.13
(0.11, 0.33) (-0.03, 0.30)
7,500 19
0.25
0.03
(0.15, 0.39) (-0.14, 0.19)

0.27
22,500 48
0.21
0.05
(0.20, 0.34)
(0.16, 0.28) (-0.01, 0.14)

PEDIARIX, INFANRIX, KINRIX, TIP-LOK, and ENGERIX-B are trademarks owned by or
licensed to the GSK group of companies.

Manufactured by GlaxoSmithKline Biologicals
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Distributed by GlaxoSmithKline
Research Triangle Park, NC 27709
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DTaP – any U.S.-licensed DTaP vaccine. Infants received 7-valent pneumococcal
conjugate vaccine (Wyeth Pharmaceuticals Inc.) concomitantly with each dose of
PEDIARIX or DTaP. Other U.S.-licensed vaccines were administered according to
routine practices at the study sites.
N = Number of subjects in the given cohort.
n = Number of subjects with reactions reported in the given cohort.
a Medically-attended fever defined as fever ≥100.4°F that resulted in
hospitalization, an emergency department visit, or an outpatient visit.
6.3 Postmarketing Spontaneous Reports for PEDIARIX
In addition to reports in clinical trials for PEDIARIX, the following adverse reactions
have been identified during postapproval use of PEDIARIX. Because these reactions
are reported voluntarily from a population of uncertain size, it is not always possible to
reliably estimate their frequency or establish a causal relationship to vaccine exposure.
Cardiac Disorders
Cyanosis.
Gastrointestinal Disorders
Diarrhea, vomiting.
General Disorders and Administration Site Conditions
Fatigue, injection site cellulitis, injection site induration, injection site itching,
injection site nodule/lump, injection site reaction, injection site vesicles, injection
site warmth, limb pain, limb swelling.
Immune System Disorders
Anaphylactic reaction, anaphylactoid reaction, hypersensitivity.
Infections and Infestations
Upper respiratory tract infection.
Investigations
Abnormal liver function tests.
Nervous System Disorders
Bulging fontanelle, depressed level of consciousness, encephalitis, hypotonia,
hypotonic-hyporesponsive episode, lethargy, somnolence, syncope.
Psychiatric Disorders
Crying, insomnia, nervousness, restlessness, screaming, unusual crying.
Respiratory, Thoracic, and Mediastinal Disorders
Apnea, cough, dyspnea.
Skin and Subcutaneous Tissue Disorders
Angioedema, erythema, rash, urticaria.
Vascular Disorders
Pallor, petechiae.
6.4 Postmarketing Spontaneous Reports for INFANRIX and/or ENGERIX-B
The following adverse reactions have been identified during postapproval use
of INFANRIX and/or ENGERIX-B in children younger than 7 years but not already
reported for PEDIARIX. Because these reactions are reported voluntarily from a
population of uncertain size, it is not always possible to reliably estimate their
frequency or establish a causal relationship to vaccine exposure.
Blood and Lymphatic System Disorders
Idiopathic thrombocytopenic purpura,a,b lymphadenopathy,a thrombocytopenia.a,b

Gastrointestinal Disorders
Abdominal pain,b intussusception,a,b nausea.b
General Disorders and Administration Site Conditions
Asthenia,b malaise.b
Hepatobiliary Disorders
Jaundice.b
Immune System Disorders
Anaphylactic shock,a serum sickness–like disease.b
Musculoskeletal and Connective Tissue Disorders
Arthralgia,b arthritis,b muscular weakness,b myalgia.b
Nervous System Disorders
Encephalopathy,a headache,a meningitis,b neuritis,b neuropathy,b paralysis.b
Skin and Subcutaneous Tissue Disorders
Alopecia,b erythema multiforme,b lichen planus,b pruritus,a,b Stevens Johnson syndrome.a
Vascular Disorders
Vasculitis.b
aFollowing INFANRIX (licensed in the United States in 1997).
bFollowing ENGERIX-B (licensed in the United States in 1989).
7
DRUG INTERACTIONS
7.1 Concomitant Vaccine Administration
Immune responses following concomitant administration of PEDIARIX,
Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed
in the U.S.), and 7-valent pneumococcal conjugate vaccine (Wyeth
Pharmaceuticals Inc.) were evaluated in a clinical trial [see Clinical Studies
(14.3) of full prescribing information ].
7.2 Immunosuppressive Therapies
Immunosuppressive therapies, including irradiation, antimetabolites, alkylating
agents, cytotoxic drugs, and corticosteroids (used in greater than physiologic
doses), may reduce the immune response to PEDIARIX.
8
USE IN SPECIFIC POPULATIONS
8.4 Pediatric Use
Safety and effectiveness of PEDIARIX were established in the age group 6 weeks
through 6 months on the basis of clinical studies [see Adverse Reactions (6.1),
Clinical Studies (14.1, 14.2) of full prescribing information]. Safety and effectiveness
of PEDIARIX in the age group 7 months through 6 years are supported by evidence
in infants aged 6 weeks through 6 months. Safety and effectiveness of PEDIARIX in
infants younger than 6 weeks and children aged 7 to 16 years have not been evaluated.
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William Muller, MD, PhD, is
an associate professor of
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University Feinberg School
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physician of pediatric
infectious diseases at Ann
& Robert H. Lurie Children’s
Hospital of Chicago, and the
scientific director of clinical
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Billions of doses of COVID-19 vaccines have been
distributed worldwide since the beginning of the pandemic,
with hundreds of millions of individuals having received a
vaccine based on messenger RNA (mRNA) technology.1,2
Prior to the pandemic, however, few outside
the world of scientific research and therapeutics development had more than a superficial understanding of how such a platform
could make it into medical practice, if they
knew anything at all about the technology.
How did we get from a vaccine platform only
experts were aware of to widespread use in
such a seemingly short time? What can we
expect from mRNA vaccines going forward?

A brief history
of mRNA vaccines
Experiments showing that mRNA could be
introduced into cells to generate an immune
response against the encoded protein date
to the 1990s, although technical challenges
including the biological instability of mRNA
and the induction of undesirable inflammatory responses by unmodified nucleic acid
hampered development of this technology
into clinical application.3,4 Advances including chemical modifications to the nucleoside constituents of the mRNA polymer and
the use of a lipid outer coating for delivery of
the mRNA formed the basis for this technology to enter human studies.5,6 These changes led to increased production of the target
protein after inoculation with fewer inflammatory adverse effects (AEs), while retain-

ing induction of an immune response.7-9
These technologic advances were the basis
for the COVID-19 mRNA vaccines in widespread use today.

How mRNA vaccines work:
a high-level overview
At a very basic level, the use of lipid nanoparticle–coated mRNA as a vaccine relies on
2 biologic mechanisms: the production of
a usually nonnative (heterologous) protein
in a cell and the stimulation of immune recognition of that protein. Each of the major
components of the current vaccines contributes to these responses.
The sequence of events that leads to induction
of effective immunity includes the following:
Creation of a nucleic acid sequence that
results in production of the protein or a part of
the protein against which a specific immune
response is desired (immunogen)
Delivery of that sequence into the cell to
engage the cellular machinery for producing
the immunogen
Induction of inflammatory pathways to
stimulate adaptive immunity leading to
antibodies and T cells that respond to
the immunogen
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Because these vaccines
do not produce proteins
in the immunized
individual, they tend to
be better at inducing
antibody-based
protection than
cellular responses.

Immune protein sensors that initiate inflammation are present in all
cell types. Some of these sensors can
detect nucleic acid polymers, which
led to initial challenges in the use
of mRNA therapeutically because
the resulting inflammation limited tolerability. Modifications to the
coding sequence, including the use
of nucleosides that are not used by
normal human cells, limited the
promotion of these undesired immune responses. At the same time,
sequences of mRNA vaccines in use
today are optimized to promote high
levels of production of the desired
protein product.
The lipid nanoparticle shell surrounding the mRNA is equally critical to the success of this platform.10
In addition to protecting the mRNA
from degradation prior to cell entry, the nanoparticle enhances the
delivery of the mRNA into the cell
compartment in which proteins will
be produced. As this shell is minimizing detection of the encapsulat-

18

ed mRNA by inflammatory sensors,
components of the nanoparticle
stimulate immune signaling pathways that promote an appropriate
response against the encoded protein sequence.11
The production of the target immunogen within a cell provides the
mRNA platform with an immunologic advantage over some traditional vaccine platforms such as protein-based vaccines. When foreign
proteins are present in an inflammatory reaction, the presentation of
protein fragments to the responding
immune cells favors production of
antibodies, which are widely recognized to be an important source
of protection against infection. Antibodies are a common correlate of
protection after vaccination and
have been a surrogate marker for
the authorization of COVID-19 vaccines in children using an end point
referred to as “immunobridging,”
in which the levels of neutralizing
antibodies produced in young, im-
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munized children are compared
with those in older children and
adults; if similar, it is inferred that
the vaccine will be protective. However, T cell–mediated immunity
is more strongly promoted when
proteins are synthesized within a
cell during an immune response,
as they are with mRNA vaccines. In
addition to helping minimize the
spread of infection within an individual, the T cells generated after
immunization can provide broad,
long-lived protection against severe
disease. This in large part explains
why vaccines based on the initial
SARS-CoV-2 strain continued to
provide protection against hospitalization and death as newer variants
able to escape antibody-mediated
protection emerged.

What gave mRNA
technology the upper hand
in the COVID-19 pandemic?
Traditional vaccine platforms include live-attenuated vaccines (such
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as measles-mumps-rubella), killed
virus vaccines (such as inactivated poliovirus vaccine), and proteinbased vaccines (including tetanus
vaccine and polysaccharide conjugate vaccines such as Haemophilus
influenzae type b). Each of these has
been used as a platform for candidate
COVID-19 vaccines, and some have
made it to clinical use in various parts
of the world. However, mRNA vaccines largely dominate in the United
States. Reasons for the emergence of
this platform are numerous and varied, but in some cases relate to specific scientific advantages that this platform holds over other options.
The nucleic acid sequence of
SARS-CoV-2 was published within
weeks of the outbreak, and knowledge about similar viruses led to focus on the spike protein as a target
for vaccines.12 From a vaccine development standpoint, access to the
sequence of the spike gene allowed
preclinical work to begin nearly immediately on nucleic acid–based
approaches to immunization, including mRNA and live virus platforms. Although to many it seemed
as though Moderna and BioNTech
appeared from nowhere, both companies had been actively developing
mRNA-based vaccine (and therapeutic) candidates for at least 10 years,
with candidate vaccines targeting
respiratory pathogens and other indications in human trials for at least
5 years prior.13,14
Live attenuated vaccines can promote a similar range of antibody and
T cell–mediated protection as mRNA
vaccines, and the adenovirusbased vaccines engineered to express the SARS-CoV-2 spike gene
can be considered a subset of this
category of vaccines. These were

among the early candidates brought
into clinical use. Concerns about
rare AEs limited their uptake in the
United States. This platform can
also be at a disadvantage relative to
mRNA vaccines because repeated
administration can lead to immunity directed against the adenovirus
vector, decreasing the usefulness of
live virus vector-based platforms
as boosters.
A killed virus vaccine platform is
the basis for Sinopharm and CoronaVac vaccines developed in China
and the BBV152 vaccine made in India.15 Vaccines based on this platform
have been given to billions of individuals worldwide.16 Manufacture of
these vaccines early in the pandemic
required the ability to grow infectious viruses in a controlled setting,
which unlike manufacture of mRNA
vaccines carries nonzero transmission risk. Because these vaccines
do not produce proteins in the immunized individual, they tend to be
better at inducing antibody-based
protection than cellular responses.
However, because they include
whole inactivated virus, they can
produce antibodies directed against
a range of viral proteins, not only the
spike protein.
Protein-based vaccines were at a
disadvantage relative to mRNA vaccines early in the pandemic because
production requires a system allowing generation of the target protein
prior to construction of a testable
vaccine. Like killed virus vaccines,
these would also tend to favor generation of antibody-based protection over T cell–mediated immunity.
Nevertheless, a protein-based vaccine made by Novavax was recently
authorized for use in adults in the
United States.17

What does the future of
mRNA-based vaccination
potentially hold?
The spectacular success of the mRNAbased vaccines in controlling the
COVID-19 pandemic has been extended to include their potential in
immunizing against variants that
have emerged. The US Food and Drug
Administration is expected to authorize mRNA vaccines based on variant
sequences in fall 2022, demonstrating
the ability of this platform to rapidly
adapt the sequence to changing needs
and quickly provide large amounts
of vaccine.
Advantages of the mRNA platform
also fuel expectations for future success of this platform in immunizing
against other diseases. The mRNA
vaccine pipeline includes development of vaccines against a range
of viruses including influenza, respiratory syncytial virus, human
metapneumovirus, endemic coronaviruses, parainfluenzavirus, and herpesviruses such as herpes simplex,
varicella-zoster, cytomegalovirus,
and Epstein-Barr virus. The platform
also has a strong historical interest in
development of cancer vaccines and
in mRNA therapeutics for indications
such as rare metabolic disorders in
which delivery of mRNA encoding
functional protein could correct the
disorder. As additional knowledge is
accumulated about how to prolong
or otherwise alter the duration of
protein production from delivered
mRNA and how to influence the relevant immune pathways, it is reasonable to expect many additional applications could be envisioned.
For references, go to
ContemporaryPediatrics.com/
mRNA
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Vaccine
development
What every pediatrician should know
BARBARA J. KUTER, PHD, MPH

“What’s in that vaccine?” “Is it safe?”
“How was it made?” “How many
children previously received this
vaccine?” “How was it tested?” These
are questions that most pediatricians and family physicians receive
every day. This article aims to help
clinicians answer these tough questions by providing more information on how vaccines are developed,
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manufactured, and evaluated in the
United States, both before and after
licensure by the US Food and Drug
Administration (FDA).

Vaccine regulations
The production and evaluation of
vaccines is highly regulated by the
FDA and other regulatory agencies around the world. Regulation
of vaccines in the United States began more than 100 years ago and
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has developed into a comprehensive framework for vaccine development. The lack of standardization
in the preparation of diphtheria antitoxins, which resulted in several
deaths, led the US Congress to first
adopt the Biologics Control Act of
1902.1 Regulating vaccines and biologics, initially overseen by the National Institutes of Health, became
a part of the FDA in 1972. The Center for Biologics Evaluation and Research, established by the FDA in
1987, has rigorously evaluated the
use of vaccines in the United States
for the past 35 years.1,2
The details of vaccine evaluation
are well documented in the Code of
Federal Regulations (Title 21), and
FDA guidance documents that form
the “Bible” for vaccine manufacturers (known as sponsors) to follow. 3
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man papillomavirus (HPV) vaccine
with Australian researchers, both
in the 1990s, and more recently,
COVID-19 vaccines with numerous
academic teams, including the National Institutes of Health. Vaccine
development first begins in the laboratory, where the goal of basic research is to understand the complex
interactions between pathogens
and their human hosts and to generate the knowledge and technology essential for developing a vaccine candidate. 5 In advancing the
development of a vaccine candidate, scientists build on the extensive research accumulated from the
development of more than 80 vaccines currently licensed in the United States and elsewhere while also
accessing new technological advances, including improvements in
adjuvants and the development of
mRNA technology, used in several
COVID-19 vaccines.6-8
The guiding principles for vaccine
evaluation can be summed up in
3 words—safet y, efficacy, and
quality. The benefits of any vaccine
must far outweigh its risks for it to
be licensed, especially when we appreciate that most vaccines, unlike
drugs, are administered to millions
of healthy children and adults. “Vaccines are among the most carefully
evaluated medical products.”4

Vaccine development
Vaccine development often starts as
a collaboration between academia
and industry, but later-stage development requires the resources and
expertise of the pharmaceutical industry. Key examples of collaboration include the development of a
rotavirus vaccine with Children’s
Hospital of Philadelphia and a hu-

Preclinical testing in
nonhumans
Before any vaccine is tested in humans, preclinical research, involving animal studies (eg, with rodents
or nonhuman primates) and/or in
vitro testing is required. These studies help to identify the approximate
dose(s) and route of administration
that might be safe and immunogenic
in humans as well as providing important toxicology data. 5,9,10 Many
vaccine candidates never make it
into humans because of safety concerns or failure to elicit the necessary immune response at this early
stage of testing.
For promising vaccine candidates, an important meeting with
the FDA, called a pre-IND (investigational new drug) meeting, is held

to discuss the details of the proposed
manufacturing process, animal and
laboratory data, clinical study design for the first clinical trials, and
compliance with regulations.2 If the
FDA is in general agreement with the
data and plans, a formal IND application is submitted by the sponsor
that includes this information. The
FDA has 30 days to review the application and either approve or reject
it, or request additional information
or studies. Importantly, the FDA determines whether study participants
could be exposed to any unacceptable risks.2

Clinical trials in humans
Once an IND has been approved,
the first human trial is initiated in
a small number (perhaps 20-100)
of healthy adults. Even when a vaccine is ultimately recommended for
routine use in children, the FDA requires that the safety and immunogenicity of the vaccine be evaluated
in adults first.
All human studies are required
to be conducted under Good Clinical Practice (GCP) regulations established by the FDA as well as the
Declaration of Helsinki, a statement
of ethical principles for medical research first written in 1964.11,12 The
safety and human rights of study
participants are rigorously enforced
in every clinical trial through welldefined processes for informed consent, study oversight, and protection
of privacy.
Safety is the first and most important element of any clinical trial. Each
study is carefully monitored for any
safety concerns by the sponsor, FDA,
the institutional review board, and
often an independent data and safety
monitoring board. Serious and unex-
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Studies in young children, for whom many vaccines are ultimately
targeted, generally do not start until safety and immunogenicity have
been well established in adults.
pected safety findings are required to
be reported to the FDA under strictly
prescribed timelines, usually within
days of their coming to light, and the
FDA may ask the sponsor to pause enrollment while it reviews safety data.
Routine safety evaluations, including comparing vaccine vs placebo,
are incorporated into study protocols
based on study milestones (eg, after a
prespecified number of participants
are vaccinated or all participants
complete a particular dose). For example, in a phase 1 trial it would be
standard practice to review all local
and systemic reactions after the first
10 participants complete 1 to 2 weeks
of safety follow-up after receiving
the first vaccine dose. A second dose
would not be administered if a safety
signal were identified after dose 1.
As studies progress to phases
2 and 3, more data are gathered on
the safety, immunogenicity, and efficacy of the vaccine in a larger number of individuals, often through
randomized, double-blind, controlled trials. With larger sample sizes, the chance to identify less common adverse events increases. Most
vaccines have been required to have
a prelicensure safety database of at
least 3000 participants vaccinated
with the dosing regimen intended
for licensure.13 Assessment of safety
in 3000 individuals allows for a 95%
chance of detecting the occurrence
of more common adverse events in
1 in 1000 participants (the “rule of
3”).14 The COVID-19 trials for mRNA
vaccines for adults were considerably
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larger (> 15,000 and > 13,000 vaccine
recipients followed for safety); subsequent studies to authorize use in
children aged 6 months to 4 to 5
years involved several thousand
children followed for a median of 2
months.7,8,15,16 Clinical trials for other
vaccines have included safety data on
more than 5900 infants for the pentavalent DTaP, IPV, Hib–combination vaccine, more than 7000 infants
and toddlers for 3 pneumococcal
conjugate vaccines, and more than
15,000 children and young adults
(8-26 years) for 3 HPV vaccines.17-19
The FDA may request a larger
safety database if a possible safety
signal is identified or in response
to new information from other vaccines. Such was the case in the
clinical development of 2 rotavirus
vaccines currently licensed in the
United States, RotaTeq and Rotarix,
for which considerably larger trials
(70,000 and 63,000 participants, respectively) were required to evaluate
the potential to cause intussusception, a serious and life-threatening
condition found in postlicensure
evaluation of an earlier vaccine, RotaShield, that was later withdrawn
from the US market.20-23
Studies in young children, for
whom many vaccines are ultimately
targeted, generally do not start until safety and immunogenicity have
been well established in adults.

Vaccine licensure
Once the key clinical trials have
been completed and vaccine safety
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and efficacy have been demonstrated, the sponsor compiles all preclinical, clinical, and manufacturing
data into a standard format, called
the common technical document,
used by major regulatory agencies.
Most files are submitted as a biologics license application (BLA), but in
public health emergencies, such as
the recent SARS-CoV-2 pandemic, an emergency use authorization
(EUA) may be filed first followed by a
BLA. Both require demonstration of
adequate safety and efficacy, but the
EUA allows acceleration of vaccine
availability. The typical FDA review
time for a BLA is 10 to 12 months;
demonstration of an unmet medical
need may shorten the review time to
6 months. Time to actual approval is
often longer depending on the time
it takes for the sponsor to address
questions from the FDA, do more
testing, and/or agree on the wording of the package circular.

Vaccine manufacturing
For a vaccine facility to be licensed,
the sponsor must define and demonstrate a consistent and reliable
manufacturing process. All manufacturing must be conducted in accordance with Current Good Manufacturing Practices (CGMPs) and
other applicable laws and regulations. 24 Specifications for potency,
sterility, purity, and other in-process testing of each vaccine lot are
established and must be compiled
with for all doses released. Two key
elements required prior to licensure
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include demonstration of a consistent process and a successful FDA
inspection. Process equivalence is
confirmed through the manufacturing of 3 to 5 full-scale vaccine lots
that meet all predefined manufacturing and testing criteria. The FDA
conducts a thorough inspection of
the facility with a focus on review of
the quality of manufacturing procedures, including records, staff training, facility operations, vaccine production and testing, and the systems
in place to ensure product quality.2,25
In 2021, the FDA played a key role in
ensuring that a COVID-19 vaccine
that did not meet quality standards
was not distributed from a proposed
vaccine manufacturing facility.25,26
Once a vaccine has been licensed,
the FDA may do its own testing before each vaccine lot can be released.
The FDA will also inspect the facility
at routine intervals, often through
unannounced “Team Bio” inspections every 1 to 2 years. Most issues
are usually readily resolved. The
sponsor recognizes that failure to
demonstrate that the process and
facility are constantly under control
can rapidly result in either suspension of vaccine production until the
concerns are remediated or a license
being withdrawn.

Additional studies
and continued safety
evaluation in the
postlicensure period
Although the public health community and the sponsor may be very
excited when a product has been
approved, vaccine evaluation does
not stop there. As part of the FDA’s
authorization or approval of a vaccine, the sponsor is usually required
to conduct more studies (as postli-

censure commitments) to gain additional data on vaccine safety, efficacy, and/or quality. This often
includes collection of more safety
data as a vaccine is used in routine
clinical practice. Studies may be carried out to affirm or refute possible
safety signals (as is being done with
COVID-19 vaccines and myocarditis) or to assess use in more diverse
populations (including immunocompromised or younger children).
Studies may also assess the duration
of vaccine-induced immunity, realworld effectiveness, or extension of
the product’s shelf life.
Evaluation of vaccine safety continues throughout the life of the
product through several methods,
both passive and active. Some assessments are performed by the
sponsors, whereas others are performed by the Centers for Disease
Control and Prevention (CDC) and/
or FDA. Sponsors are required to
collect reports of any adverse events
in the postlicensure period and submit them to regulatory agencies on
an annual basis (with reports as frequent as monthly shortly after licensure). These reports summarize any
new, serious, or unexpected adverse
reports not already identified in the
package circular.
Two other key sources of data on
vaccine safety include the Vaccine
Adverse Event Reporting System
(VAERS) and the Vaccine Safety Datalink (VSD).27,28 VAERS is a national
passive surveillance (spontaneous
reporting) system for adverse events
after immunization administered
jointly by the FDA and CDC. VSD is
a collaborative project by the CDC
Immunization Safety Office and
9 US health care organizations that
conduct studies about rare and se-

rious adverse events following immunization in large populations.
In rare cases, a review of these data
has resulted in a product being withdrawn from the market by the manufacturer. An example of this was
the Advisory Committee on Immunization Practices 1999 withdrawal
of its recommendation to vaccinate
infants with RotaShield after intussusception was first identified as a
rare adverse event in VAERS; this
was followed by the voluntary withdrawal of the vaccine by the sponsor
from the US market.23,27

Evaluation of vaccine
safety continues
throughout the life of
the product through
several methods, both
passive and active.
Conclusions
The information in this article may
help health care personnel to talk
with parents and patients more
confidently about the rigorous evaluation and manufacturing of vaccines as well as the important role
that FDA plays in the process. Confidence in the safety and efficacy of
vaccines is crucial in preventing disease and saving lives.

Kuter is a visiting research scientist at the
Vaccine Education Center of Children’s
Hospital of Philadelphia in Pennsylvania
and a vaccine consultant. She was formerly
employed by Merck.

For references, go to
ContemporaryPediatrics.com/
vaccine-development
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Responding to increasing
parental vaccine hesitancy
JESSICA L. PECK, DNP, APRN, CPNP-PC, CNE, CNL, FAANP, FAAN

Declining vaccination rates
throughout the COVID-19
pandemic
During 2021, an estimated 25 million infants missed scheduled doses of routinely recommended childhood vaccines. These data represent
2 million more infants than those
who missed doses in 2020 and 6 million more than in 2019. The World
Health Organization (WHO) declared these findings as the most
significant prolonged decrease in
childhood immunizations in nearly 30 years.1 In a recent systematic
review, findings from 21 of 26 eligible global studies demonstrated declining immunization rates in children and adolescents during the
COVID-19 pandemic.2
The Centers for Disease Control and Prevention (CDC) reported
that data for the US vaccine coverage for the 2020-2021 school year
was 94% for all required vaccines,
1 percentage point lower than in the
previous school year. 3 In addition,
responses to a 2022 cross-sectional
online parent survey revealed that
approximately one-third of parents
reported that their child had missed
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at least 1 vaccination and more than
40% reported that their youngest
child had missed a routine medical
visit during the pandemic.4
It is still unclear whether these reductions in the number of vaccines
for infants, children, and adolescents
are related to stay-at-home recommendations and mandates (including closures of schools and many
child day care centers) during the
early phases of the pandemic or are
more closely aligned with parental
vaccine hesitancy and/or refusal. As
COVID-19 vaccines received emergency use authorization, first for
adults followed by staged age recommendations that now include all
children 6 months and older, pediatric care providers increasingly encountered individuals and communities whose vaccine stance ranged
from hesitancy (delayed decisionmaking regarding vaccination) to
refusal (deciding to decline 1 or more
recommended vaccinations).

Catch-up vaccination
As COVID-19 restrictions are modified and/or removed, resulting in
more in-person school and extra-
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curricular activities, many children
are presenting to pediatric primary
care settings for their annual physical exams that were delayed during the pandemic. Providers must
not only recommend age-appropriate vaccines at the present health
care visit but also ensure systematic evaluation for catch-up opportunities for previously missed immunizations. The CDC provides helpful
guidelines to customize a catch-up
immunization schedule for children and adolescents who start routine immunization late or who are
more than 1 month behind. These
guidelines include recommendations such as determining appropriate intervals for catch-up vaccines,
assessing for medical conditions,
and reviewing contraindications
and precautions.5

Barriers to vaccination
Although scheduling challenges are
the most common logistical barrier
precluding timely vaccination, other less tangible psychosocial barriers are emerging and being amplified. Misperceptions about vaccine
CONTINUED ON
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safety are thriving among promulgations of unscientific theories and
the rapid spread of information that
is not credible, most often on social
media websites. In addition, parents
are raising concerns about a crowded vaccination schedule in which
they feel their child is receiving too
many vaccines at any one time and/
or over a brief time. Many parents
are requesting custom, alternative
schedules that are not evidencebased, often after reading emotionally charged stories of extremely
rare adverse reactions that are elevated by an abundance of negative
media coverage.6,7
Counteracting this misinformation is not a simple task but requires
considerable thought and new methods of communicating with parents.
Gone are the days when pediatric
primary care providers served as a
family’s singular source of trusted
information. In today’s reality, parents have an overwhelming plethora
of information at their fingertips
with little preparation or resources
to carefully consider the reliability

es of measles increased by 79% in the
first 2 months of 2022 compared with
2021.9 The reemergence of vaccinepreventable diseases demonstrates
the potential for rapid transmissibility and the sudden upending of community safety and security.

Effective communication
principles
In general, providers should make a
practice of requesting permission to
approach parents’ hesitancy regarding vaccination. Concerns should be
acknowledged with validation and
empathy for accompanying parental
emotions. Providers must carefully
consider body language implications
and convey an unhurried demeanor.
They should sit at eye level with the
parents and avoid charting, writing,
or looking at a computer screen during the conversation. It is best practice for providers to focus on an individualized risk-benefit assessment
(vs general aggregates) while carefully evaluating the parents’ readiness to change their feelings and
beliefs related to vaccine hesitancy
and/or refusal.10

Counteracting this misinformation is not a simple
task but requires considerable thought and
new methods of communicating with parents.
of each source. As one of the greatest achievements in modern medicine, vaccines are a victim of their
own success. Newly trained pediatric care professionals rarely see the
devastating effects of vaccine-preventable illnesses such as diphtheria
or Haemophilus influenzae. However,
New York just confirmed the first
case of polio in the United States in
nearly a decade,8 and worldwide cas-

Common pitfalls while communicating with parents include
missing cues in conversation, overusing inaccessible medical jargon,
overstating vaccine safety, taking a
confrontational approach with implied ultimatums or subtle shaming,
and condescendingly discrediting
information sources presented by
parents.11 It is best that providers not
respond directly to potential misin-

formation by delving into the minutiae of disreputable sources, instead
stating specific facts that provide
correct information addressing the
harms that can happen if discredited health advice is followed.12 It is
essential for providers to avoid an argumentative approach. They should
begin a conversation by finding any
space of common ground or agreement. In addition, providers should
focus on prioritizing the most urgent
health threats and specific parental
concerns and questions rather than
generalizing assumptions of concerns across patient demographics.13

Recommended
communication techniques
When communicating with parents
about vaccine hesitancy or refusal, the provider should take an approach that assumes vaccination by
making a presumptive announcement rather than a questioning approach.11,14 For example:
Now that your child is 12 years old,
3 vaccines are on the schedule to
be administered today.
Today we will vaccinate against
meningococcal disease serogroups
A, C, W, and Y, HPV cancers,
tetanus, and whooping cough.
Compared with:
Are you OK with the vaccines
recommended today?
What vaccines would you like
to receive today?
Motivational inter v iew ing is
an evidence-based, patient-centered, goal-oriented, collaborative
decision-ma k i ng com mu n ication technique that is effective in
creating behavioral change.14,15 It
involves 4 specific principles, as
illustrated by the following.
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Ask open-ended questions:
It sounds like you have some
concerns. Tell me what you already
know about ___.
What information can I provide
that might be helpful to you?
What questions do you still have
after doing your own research?
Affirm efforts and strengths:
I’m glad to hear about the
consideration you’ve given to ___ .
It’s obvious you really care about
your child’s health and you’ve
given this a lot of thought.
Reflective listening:
I hear you saying you are
concerned about ___.
My understanding of your
concerns is that ___.
Assessing readiness to change:
Now that we’ve discussed this,
how does that affect your decision?
What benefits do you see from
vaccination and what concerns
do you still have?

Practice preparation
Recall and reminder systems are
an evidence-based, time-tested effective strategy to ensure on-time
coverage with full vaccination recommendations. Efficacy is similar across methodologies, including
phone calls, text messages, electronic medical record (EMR)-based
communication, or regular mail.
Providers may find it beneficial to
include a statement on the practice
website sharing their vaccine philosophy, recommendations for adherence to the CDC-recommended
schedule, and resources for parents
with vaccine concerns. The website
can include vaccine resources with
hyperlinks for parents to access pri-
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Communication between the provider
and parents is a critical factor in removing
barriers to vaccine administration and should
be clear and reassuring for parents who are
vaccine hesitant or who refuse vaccines.
or to the visit. Parents should write
down any questions they have and
bring them to the visit. Some practices may consider asking parents to
leave the practice and find another
provider, especially when the provider-parent decisions differ significantly. The American Academy of
Pediatrics advises that dismissing
patients from a practice is not a decision to be taken lightly but is an option in circumstances in which all
other recommended avenues have
been exhausted.16
Providers must ensure that the
collective practice is involved and
invested in increasing immunization rates. All practice personnel
have a role in improving practice
performance, sometimes referred
to as a “front desk to back door” approach. Front desk personnel should
be trained in preparing patients
for the potential for vaccines at every visit. EMR integration can also
flag underimmunized records with
prompted scripting for parents in
scheduling an appointment. Providers should implement a layered protection approach. Nurses and other
health personnel administering vaccines should all be fully informed
and equipped to give parents officeapproved resources and answer basic questions. Providers should have
adequate time in their schedule to
answer parent questions. Billing personnel should be aware of financial
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implications, including Medicaid
coverage. The practice should participate in the Vaccines for Children
program, which provides vaccines at
no cost to families in need of support.

Conclusion
Regarding vaccination, providers
should have clear, consistent, and
concise messaging, delivered with
empathetic concern. Communication between the provider and parents is a critical factor in removing
barriers to vaccine administration
and should be clear and reassuring
for parents who are vaccine hesitant or who refuse vaccines. Parents
should be encouraged to adhere to
the vaccination schedule approved
by the CDC and recommended by
the American Academy of Pediatrics
and the National Association of Pediatric Nurse Practitioners, as well as
other reputable professional organizations. Providers and office-based
personnel who believe that every
child deserves the best protection
from life-threatening, vaccine-preventable diseases have established
the foundations for a provider-parent relationship that supports the
health and well-being of all who walk
through the practice doors.

For references, go to
ContemporaryPediatrics.com/
vaccine-hesitancy
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mental health
The Dx of attention-deficit/
hyperactivity disorder

HARLAN R. GEPHART, MD

EDITOR’S NOTE: This article was originally published in our October 2020 issue. We
are republishing it in memory of Harlan R. Gephart, MD, not only for his contribution to
Contemporary Pediatrics ®, but also for his monumental work for the field of pediatrics.

History and introduction
The condition we now refer to as
attention-deficit/hyperactivity disorder (ADHD) was first recognized
in England in 1902 by eminent
physician George Frederic Still (after whom Still disease is named,
now juvenile rheumatoid arthritis).
Still identified and reported in the
journal Lancet several boys who
seemed normal physically and intellectually but who struggled with
symptoms of restlessness, inatten-

COMMON ERRORS IN DIAGNOSIS
 Taking an inadequate history

 Relying too heavily on rating scales.
Rating scales do not diagnose
attention-deficit/hyperactivity
disorder (ADHD). (They only
document ADHD symptoms, which
can be due to something else, eg,
anxiety, specific learning
disorder, etc.)
 Using “broadband rating scales,” eg,
child behavior checklist or behavior
assessment system for children,
instead of specific ones for ADHD
 Using response to medication
to make a diagnosis (response
to medications does not confirm
diagnosis, nor does lack of response
rule out diagnosis)
 Not assessing for coexistent
conditions (which can mimic ADHD)

34

tion, and hyper-arousal. The cause
was then unknown.
Following the pandemic of influenza in 1918, similar findings in
children and adolescents were labeled “post-encephalitic syndrome”
or “minimal brain damage,” later
changed to “minimal brain dysfunction” when no obvious brain deficits
were noted. Hyperactivity also led
to the term “the hyperactive child.”
Essentially, all the cases were male.
In the 1980s, emphasis was placed

ASSESSING ADHD IN HOMESCHOOLED CHILD (OR DURING
COVID-19 PANDEMIC)
 Review prior report cards, if
available, if child ever
attended school.

 Have Vanderbilt forms completed
by other individuals, eg, coach, Boy
Scout leader, etc, to assess behavior
in another setting.
 Have community health nurse visit
home, assess parenting, etc.
 Do a learning assessment: This
often demonstrates ADHD traits,
eg, inattention, impulsive behavior,
overactivity.
 Conduct parent interview, child
interview: can be done by Zoom.
Only the physical exam needs a
face-to-face meeting.
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on the most universal trait, inattentiveness, and the term attention
deficit disorder (ADD) was adopted.
This gave rise to the diagnosis in females, who, although often “fidgety,”
are usually not grossly “hyperactive.” The Diagnostic and Statistical
Manual of Mental Disorders, Fourth
Edition (DSM-IV) distinguished
3 subtypes: inattentive only, hyperactive/impulsive only, and combined type, (inattentive, hyperactive,
and impulsive), and changed the
terminology to ADHD.

OTHER CONDITIONS COOCCURRING IN PATIENTS
WITH ADHD THAT MAY NEED
INTERVENTIONS

 Sleep disorders, usually insomnia
 Gross motor coordination problems:
about 30%
 Fine motor coordination problems:
about 70%
 Enuresis: common
 Encopresis: not a common diagnosis,
but if present, consider underlying
ADHD (more common in ADHD)
 Writing disorder: Writing is very
difficult for many children with
ADHD, even those with no other
evidence of a specific learning
disability. Writing is a complex
skill, requiring short-term memory,
organizational skills, space
management, rules, fine motor
skills, etc.

Quidel has developed an
innovative line of respiratory
products for decades.
So whatever respiratory season may bring, we’re ready.

1979

2015

Quidel
founded

1999

Receives FDA
clearance for world’s
first rapid diagnostic
flu test QuickVue
Influenza Test (A/B)

2011
1996

Influenza A+B, RSV,
SARS* Antigen Assays

2020

Receives FDA EUA for
Sofia 2 SARS Antigen
FIA, Sofia 2 Flu+SARS FIA
(ABC), QuickVue SARS
Antigen Test, and
Solana SARS-CoV-2

Quidel launches Sofia
automated analyzer FIA

First company to receive
CLIA waiver for Strep A with
QuickVue In-Line Strep A Test

QuickVue®

Introduction of
Solana assays

Solana®

2018

Influenza A+B, RSV + hMPV,
SARS-CoV-2*, Bordetella
Complete Assays

Receives FDA clearance for
QuickVue Influenza A+B
which meets FDA’s Class II
RIDT requirements

Sofia®/Sofia 2

Influenza A+B, RSV, SARS*
Antigen, Flu + SARS*
Antigen Assays

Visit Quidel at Booth #2104 at AAP Experience National Conference & Exhibition!
Anaheim, California • October 7–11, 2022
*THESE TESTS ARE AVAILABLE FOR SALE IN THE USA UNDER EMERGENCY USE AUTHORIZATION. These SARS tests have not been FDA cleared or approved, but have been
authorized by the FDA under an Emergency Use Authorization (EUA) for use by authorized laboratories for the detection of proteins (QuickVue and Sofia) or nucleic acids (Solana)
from SARS-CoV-2, not for any other viruses or pathogens. These tests are only authorized for the duration that circumstances exist justifying the authorization of emergency use of in
vitro diagnostics for detection and/or diagnosis of COVID-19 under Section 564(b)(1) of the Federal Food, Drug and Cosmetic Act, 21 U.S.C. § 360bbb-3(b)(1), unless terminated or
revoked sooner.
AD10183800EN00 (08/22)

mental health
TABLE.

DIAGNOSTIC ASSESSMENT

What does a diagnostic evaluation for ADHD entail?
CONSIDER THE FOLLOWING:
1 Thorough history, including pregnancy, birth and
delivery, medical conditions, genetic conditions/family
history, and growth/developmental, school/academic,
social/behavioral concerns, as well as present
concerns (academic, behavioral, etc). Best facilitated
with a parent questionnaire completed prior to the
first appointment, for greater efficiency.2 Thirty-plus
conditions can mimic ADHD, including environmental
(parent separation, divorce, death); developmental
(autism, speech/language, borderline IQ); mental
(anxiety/ depression); behavioral (oppositional defiant
disorder, conduct disorder), which require a thorough
history to sort out.
2C
 OMPLETE PHYSICAL EXAM: height, weight, pulse,
blood pressure, vision, and hearing screening; signs of
chronic illness, as well as dysmorphic features, growth
percentiles, body mass index, etc
3B
 RIEF NEUROLOGICAL SCREENING: school-based
skills such as writing and sports,2 and fine/gross motor
coordination, gait, handedness, etc
4 ONE-ON-ONE INTERVIEW (all patients, even preschool): gain a perception of why patient is here at the
appointment and inquire about:
 school: like/dislike, easy/hard, boring/fun
 social: friends, sleepovers, parties, etc
 family: describe parents, siblings, rules, chores,
etc
 interests: sports, hobbies, etc
 vocation: wishes, etc
 Possible other techniques: eg, “3 wishes” (children
aged 6-12 years)
 “Draw a Person,” eg, self, family members, etc. Write
name and observe child for:
 ADHD signs/symptoms (may not
exhibit in one-one-one setting)
 Evidence of a mood disorder
(anxiety, depression)
 Evidence of a communication
disorder: stuttering, etc
 Evidence of possible ASD : unusual comments/
behaviors, eg, rocking, poor eye contact
 Tics
 Evidence of dysmorphology

5 TESTS TO CONSIDER:
 Hematocrit/hemoglobin, if not done recently. To rule out anemia as
cause of inattention
 Blood lead: use “high-risk” criteria
 Chromosomal karyotype and DNA analysis for fragile X
syndrome (if dysmorphic or has ASD traits)
 Electroencephalogram, if episodic history of “spacing out,” to
rule out petit mal
 Substance abuse testing (for adolescents)
 Psychoeducational testing, if academic delays > 6 months, to
rule out specific learning disorder; try to get through school
system
 Neuropsychological testing: not needed unless history of
traumatic brain injury, seizures, etc
 Occupational therapy/physical therapy evaluations for fine/
gross motor help by school personnel
6C
 OMPUTERIZED DIAGNOSTIC TESTING FOR ADHD: not helpful.
Less accurate than standard approach
7B
 RAIN SCANS: not indicated in routine cases unless medical
history of prematurity, traumatic head injury, near-drowning, etc
8 SPEECH LANGUAGE REFERRALS by school personnel: very
helpful; eg, history of language delay, stuttering
9 REVIEW ALL REPORT CARDS since kindergarten, ideally, for
teacher comments regarding focus, finishing work, etc. If possible,
call current teacher.
10 R ATING SCALES to help R/O coexisting conditions: (most free
online):
V
 anderbilt ADHD
A
 DHD Self-Report (adolescent)
S
 CARED (anxiety: parent, self)
 PHQ-9 (depression: self, adolescent version) AAP
www.brightfutures.org
 CRAFFT (substance abuse, all adolescents)
www.brightfutures.org
 CATS (physical/psychological drama, at-risk adolescents).
Google child and adolescent trauma, then check assessmentUniversity of Washington.
 ASQ (suicide). Google adolescent
suicidal questionnaire.
Screening for coexisting conditions is crucial, because some
conditions, such as substance abuse, suicidal ideation, and panic
attacks, may necessitate prioritizing treatment over ADHD treatment.

ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; ASQ, Ask Suicide-Screening Questions; CATS, Child and Adolescent Trauma Screen; PHQ-9, Patient Health
Questionnaire-9; SCARED, Screen for Child Anxiety Related Disorders

36

C O N T E M P O R A RY P E D I AT R I C S . C O M

|

O c to b e r 2 0 2 2
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The DSM-5, published in 2013, made these
the following changes (paraphrased) in
diagnostic criteria:

1

2

3
4

3

ADHD was defined as a
“neurodevelopmental disorder” rather
than a “neurobehavioral disorder,”
putting emphasis on the developmental
rather than the behavioral, which
opened the door for educational
interventions, as well as other
advantages.
For adolescents 17 years and older,
and adults, only 5 of the 9 criteria for
inattention, or hyperactivity/impulsivity,
are required for diagnosis, vs 6 in
DSM-IV.
Several of the inattentive/hyperactive/
impulsivity symptoms must present
before age 12. (DSM-IV required
symptoms prior to age 6: Females a year
after age 6, who were more likely to
have inattentive-type symptoms, often
did not meet diagnostic criteria. “
DSM-5 specified that ADHD may
coexist with a diagnosis of autistic
spectrum disorder (ASD) because some
children have overlapping symptoms,
allowing more clarity of diagnosis and
therapeutic options.

The American Academy of Pediatrics,
which had initially published
guidelines for the diagnosis and
treatment of ADHD in 2011, published
a guideline update in November 2019.1
Although the earlier guidelines were
not significantly altered, the following
rules were reemphasized:

1

Any child aged 4 to 18 years who
manifests academic or behavioral
issues, symptoms of inattention, and/
or hyperactivity or impulsivity should be
assessed for ADHD.

2

To make a diagnosis, the primary care
clinician (PCC) should verify that DSM5 symptom criteria have been met, to a
degree causing impairment, including
documentation of symptoms in at least
2 environments (eg, school, home), as
reported by caregivers, teachers, or
other school personnel, and mental
health persons involved in the child’s
care.

4

The evaluation for ADHD should include
a screening process to rule out other
comorbid conditions (see Table) that
can “mimic” the symptoms of ADHD
or be a coexistent condition. (Note:
studies have shown that as many as
75% of children or adolescents with
a diagnosis of ADHD fulfill criteria for
another DSM-5 condition, such as
specific learning disorder, anxiety and/
or depression, oppositional defiant
disorder, etc. The term “complex
ADHD” is now used to describe those
children/adolescents.)
Because ADHD is a chronic condition,
the PCC should treat the child in the
same manner they would use to treat
any child with special care needs, using
the principles of the chronic care model.

Miscellaneous “pearls”
regarding ADHD diagnosis
Preschool child: An accurate ADHD
diagnosis can be challenging; eg,
delayed maturational skills can be
mistaken for inadequate parenting.
Always withhold diagnosis until
parents have attended a thorough
parenting class or have received
one-on-one parenting help and are
practicing good parenting skills. If
there is significant improvement,
the diagnosis may not be ADHD.
Lack of adequate response to behavioral interventions can then be cause
to consider trying medication and a
presumptive diagnosis of ADHD.
Information from an experienced
teacher can be extremely helpful in
deciding whether a child’s inattention
is due to learning difficulty or boredom/disinterest (rather than ADHD).
Thorough medical history: Thirty-plus
conditions can cause symptoms that
mimic ADHD, including the following2:

specific learning disability, speech/
language disorders, lower IQ

 Environmental: abuse, neglect, death in
family, divorce or separation

 Mental/behavioral: anxiety,
depression, trauma

About two-thirds of children and
adolescents who receive an ADHD
diagnosis have combined t ype
ADHD (mostly among males); onethird of those who receive a diagnosis are female, who mostly have the
inattentive type. Boys often receive
a diagnosis early on, in kindergarten
or first grade, due to overactivity and
impulsive behavior. Girls frequently
do not receive a diagnosis until later,
such as at the start of middle school,
when they fail to turn in assignments
in a timely manner.
In July 2016 the US Department
of Education classified ADHD as a
“specific disability” under the Civil
Rights Act, which helps obtain special services for children and adolescents with ADHD.
Proper testing and screenings, of
course, are only half the battle. However, once a conclusive diagnosis of
ADHD has been made, there are a
number of medications and tools to
help your child navigate the healthiest and happiest childhood and adolescence possible.

COMMENTS? E-mail them to

mpetronelli@mjhlifesciences.com

Gephart was a clinical professor of pediatrics
emeritus at the University of Washington
School of Medicine in Seattle.

 Medical: obstructive sleep apnea,
traumatic brain injury, lead, medications,
hypoxemia, near-drowning, prematurity

 Developmental: autism spectrum disorder,

For references, go to
ContemporaryPediatrics.com/
ADHD-Dx
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Meals program reduces food
insecurity during COVID-19 pandemic
The Pandemic Electronic Benefit Transfer (P-EBT)
program and grab-and-go school meals program
help children access food while schools are closed,
according to a recent study.
There have been multiple challenges in providing children with the
proper amount of nutrition. Racial
and socioeconomic status often determine which children receive access to high-quality food, and children from low-income households
are often at greater risk of obesity or
nutrition-related health threats.
The National School Lunch Program and the School Breakfast
Program have reduced food disparity among youth, offering free or
reduced-price meals (FRPM) to children whose families were 185% or
below the poverty level. COVID-19
changed this, causing schools to
close and children reliant on these
programs to be at increased risk of
food insecurity.
To provide children with reliable food sources, the US Congress
authorized the implementation of
grab-and-go school meals and the
P-EBT program. These meals are
made in schools and distributed
at community distribution sites or
mobile delivery systems to be eaten
off campus, whereas EBT programs
make distributions to parents on a
debit-like card that are equal to the

42

value of school meals missed.
As data on the effectiveness of
these approaches were not clear,
investigators analyzed the program
implementation and family costs,
proportion of FRPM-eligible youths
reached, and cost per meal distributed. They also assessed the benefits received by participating youths
in these programs throughout the
spring of 2020.
Costs, population reach, and benefits distributed of P-EBT and graband-go school meals were evaluated
using the Consolidated Health Economic Evaluation Reporting Stan-
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dards guideline. The investigators
also examined how far these programs reached in a broader population. Children aged 6 to 18 years with
family incomes of 185% or less of the
federal poverty level were included
in the study group.
Of the 30 million children eligible for grab-and-go meals, 8 million were able to receive them, and
almost 27 million benefited from
the P-EBT program. Approximately
430 million meals and $3.2 billion in
benefits were distributed.
Grab-and-go meals on average
saw the most benefits, but P-EBT
delivered meals at a lower cost per
meal. There were lower public sector implementation costs and higher
uncompensated time costs to families in the P-EBT program than with
the grab-and-go meals.
These results show P-EBT can
benefit a wide range of children at a
low cost whereas grab-and-go meals
can provide meals directly to children, including those who may not
be eligible for FRPM. The study authors suggested disaster preparedness plans to prevent children from
being at risk of food insecurity in
the future.

REFERENCE
1. Kenney EL, Walkinshaw LP, Shen Y, et al. Costs,
reach, and benefits of COVID-19 pandemic electronic
benefit transfer and grab-and-go school meals for
ensuring youths’ access to food during school closures.
JAMA Netw Open. 2022;5(8):e2229514. doi:10.1001/
jamanetworkopen.2022.29514
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Experts discuss
COVID-19 vaccine
in pediatric patients

vaccinations reduce this. Muller
added that any risks from the vaccine would be less severe than the
virus itself.
Parents have also expressed concerns
over the vaccine being rushed through
development. Offit explained why this
has been the case. Vaccines must be
approved through phase 1, phase 2, and
CELESTE KREWSON, ASSISTANT EDITOR
phase 3 trials before being massn a recent video series sponsored
from COVID-19, with many serious infecproduced. Government funding was
tions and deaths being seen in otherwise
by Moderna, William J. Muller, MD,
made available in the COVID-19
healthy children.
PhD, and Paul A. Offit, MD, discussed
vaccination process, allowing them to
Mitigation measures helped reduce the
concerns surrounding pediatric
be mass-produced during the phase
risk to children, according to Offit. Many
COVID-19 vaccination and explained
3 trial. Once the trial was finished,
respiratory viruses stopped circulating,
how the vaccine helps to combat COthe vaccines were ready to be rolled
and the spread of COVID-19 was greatly
out immediately.
VID-19 in the pediatric population. The
reduced by the measures taken.
To conclude, Muller and Offit examined
series was sponsored by Moderna.
Muller noted confusion about the
Despite the risks of the disease,
the impact of the COVID-19 vacCHECK OUT THE
differences in responses to the pediatric
many parents remain hesitant
cination. With a short-incubation
FIRST EPISODE
vaccine compared with the adult vaccine.
about letting their children
respiratory virus, contagion is not
In response, Offit said that there are no
receive the vaccine. To assuage
eliminated by vaccines, but the
notable differences recorded between
this concern, Offit reminded parcontagion period is often shorter.
ents that the vaccine for children
The greatest impact of the
the vaccine types. Vaccinations have
been distributed downward, starting with
aged 12 to 15 years was approved
COVID-19 vaccine is the reducpatients over age 16 years old receiving
about a year ago, and since then
tion of symptoms, making
the Pfizer vaccine, then patients over
55% of children in that age group have
many infections that would be severe,
12 years old, and finally patients aged from
been vaccinated.
mild instead. Because of the vaccine,
5 to 11 years. In the over 1 billion pediatric
Most of these children received the vacmild cases can be seen even in patients
vaccines given, the immune response has
cine early on, with vaccination numbers
aged 80 years. According to Offit, this
not changed among age groups.
greatly dropping after the initial spike. This
is the goal. As more patients receive
The physicians also discussed the
indicated that parents who claimed they
the vaccine, the risk of severe COVIDeffects and rates of COVID-19 infection
wanted to wait were not telling the truth,
19 cases will decrease, protecting
in children. Children have been seen with
according to Offit. Instead, parents who
vulnerable populations.
fewer cases than older patients, and less
wanted to get their children vaccinated did
REFERENCE
severe cases. An estimated 80% of deaths
so early on, whereas those who were hesi1. Muller WJ, Ofﬁt PA. Update in pediatric COVID-19 vaccines. Contemporary
from COVID-19 have been in patients
tant never got their children vaccinated.
Pediatrics®. August 24, 2022. Accessed
September 6, 2022. https://www.contemA similar trend was seen in children
aged over 65 years, compared with an
porarypediatrics.com/peers-perspectives/
estimated 1000 deaths in children under
aged 5 to 11 years, though these numbers
update-in-pediatric-covid-19-vaccines
decreased compared with those
18 years of age, according to Offit.
Although noteworthy, these data
aged 12 to 15 years. Because of this,
do not mean children have little to no
Offit predicted there will be anothrisk of COVID-19 infection. Offit stated
er decrease in vaccine acceptance
that about 45,000 hospitalizations have
by parents of children under
occurred in children aged under 5 years
5 years old.
due to COVID-19, with 1 in 4 of those
To combat this hesitancy,
Offit recommended that pediahospitalizations leading to admission
into an intensive care unit. Approximately
tricians stress the dangers of
450 children aged under 5 years have died
respiratory viruses and how
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Native
NativeHawaiian/Pacific
Hawaiian/PacificIslander,
Islander,Arabic/North
Arabic/NorthAfrican
Africanand
andOther);
Other);and
and
14.3%
14.3%were
wereofofHispanic/Latino
Hispanic/Latinoethnicity.
ethnicity.The
Theracial/ethnic
racial/ethnicdistribution
distribution
The
Thefollowing
followingisisa abrief
briefsummary;
summary;see
seefull
fullprescribing
prescribinginformation
informationfor
for
ofofparticipants
participantswho
whoreceived
receivedPRIORIX
PRIORIXand
andM-M-R
M-M-RII IIwas
wassimilar.
similar.
additional
additionalproduct
productinformation.
information.
Children
Children1212through
through1515Months
MonthsofofAge
AgeWho
WhoReceived
ReceivedPRIORIX
PRIORIXasasa a
First
FirstDose
Dose
1 1 INDICATIONS
INDICATIONSAND
ANDUSAGE
USAGE
PRIORIX
PRIORIXisisa avaccine
vaccineindicated
indicatedfor
foractive
activeimmunization
immunizationfor
forthe
the
prevention
preventionofofmeasles,
measles,mumps,
mumps,and
andrubella
rubellaininindividuals
individuals1212months
months
ofofage
ageand
andolder.
older.
4 4 CONTRAINDICATIONS
CONTRAINDICATIONS
4.1
4.1 Severe
SevereAllergic
AllergicReactions
Reactions
Do
Donot
notadminister
administerPRIORIX
PRIORIXtotoindividuals
individualswith
witha ahistory
historyofofsevere
severe
allergic
allergicreactions
reactions(e.g.,
(e.g.,anaphylaxis)
anaphylaxis)totoany
anycomponent
componentofofthe
the
vaccine
vaccineororafter
aftera aprevious
previousdose
doseofofany
anymeasles,
measles,mumps,
mumps,and
and
rubella
rubellavirus-containing
virus-containingvaccine
vaccine[see
[seeDescription
Description(11)
(11)ofoffull
full
prescribing
prescribinginformation].
information].
4.2
4.2 Immunosuppression
Immunosuppression
Due
Duetotothe
therisk
riskofofdisseminated
disseminatedvaccine
vaccinevirus
virusinfection,
infection,do
donot
not
administer
administerPRIORIX
PRIORIXtotoindividuals
individualswith
withsevere
severehumoral
humoralororcellular
cellular
(primary
or
acquired)
immunodeficiency.
(primary or acquired) immunodeficiency.
4.3
4.3 Pregnancy
Pregnancy
Do
Donot
notadminister
administerPRIORIX
PRIORIXtotoindividuals
individualswho
whoare
arepregnant.
pregnant.
Pregnancy
Pregnancyshould
shouldbebeavoided
avoidedfor
for1 1month
monthafter
aftervaccination
vaccination[see
[seeUse
Use
ininSpecific
Populations
(8.1)].
Specific Populations (8.1)].

• •Age
Age1212through
through1515months
months– –local:
local:pain
pain(26%)
(26%)and
andredness
redness(25%);
(25%);
systemic:
systemic:irritability
irritability(63%),
(63%),loss
lossofofappetite
appetite(45%),
(45%),drowsiness
drowsiness
(45%),
(45%),and
andfever
fever(35%)
(35%)

PRIORIX
PRIORIX
n n(%)
(%)

M-M-R
M-M-RII II
n n(%)
(%)

NN= =3,555
3,555

NN= =1,242
1,242

Pain
Pain

919
919(25.9%)
(25.9%)

349
349(28.1%)
(28.1%)

Redness
Redness

870
870(24.5%)
(24.5%)

313
313(25.2%)
(25.2%)

Swelling
Swelling

318
318(8.9%)
(8.9%)

133
133(10.7%)
(10.7%)

NN= =3,566
3,566

NN= =1,243
1,243

Drowsiness
Drowsiness

1601
1601(44.9%)
(44.9%)

586
586(47.1%)
(47.1%)

Irritability
Irritability

2258
2258(63.3%)
(63.3%)

819
819(65.9%)
(65.9%)

Loss
Lossofofappetite
appetite

1608
1608(45.1%)
(45.1%)

548
548(44.1%)
(44.1%)

Systemic
Systemic(within
(within4343Days
Days) )

NN= =3,566
3,566

NN= =1,243
1,243

Measles/rubella-like
Measles/rubella-likerash
rash

235
235(6.6%)
(6.6%)

7777(6.2%)
(6.2%)

1244
1244(34.9%)
(34.9%)

412
412(33.1%)
(33.1%)

00

00

Febrile
Febrileconvulsions
convulsions

7 7(0.2%)
(0.2%)

3 3(0.2%)
(0.2%)

c c
Signs
Signsofofmeningeal
meningealirritation
irritation

3 3(0.1%)
(0.1%)

00

Adverse
AdverseReaction
Reaction
b b
))
Local
Local(within
(within4 4Days
Days

b b
))
Systemic
Systemic(within
(within1515Days
Days

b b

Fever
Fever(defined
(definedasastemperature
temperature
≥38°C/100.4°F)
≥38°C/100.4°F)
Parotid/
Parotid/salivary
salivarygland
gland
swelling
swelling

Total
Totalvaccinated
vaccinatedcohort
cohortfor
forsafety
safetyincluded
includedallallvaccinated
vaccinated
participants
participantsfor
forwhom
whomsafety
safetydata
datawere
wereavailable.
available.
NN= =Number
Numberofofparticipants.
participants.
• •Age
Age4 4through
through6 6years
years– –local:
local:pain
pain(41%),
(41%),redness
redness(22%),
(22%),and
and
n n= =Number
Numberofofparticipants
participantspresenting
presentingwith
withsolicited
solicitedadverse
adverse
swelling
swelling(11%);
(11%);systemic:
systemic:loss
lossofofappetite
appetite(21%),
(21%),drowsiness
drowsiness
reaction
reactiondescribed.
described.
(27%),
(27%),and
andfever
fever(24%)
(24%)
a a
HAVRIX
HAVRIXand
andVARIVAX
VARIVAXwere
wereadministered
administeredconcomitantly
concomitantlywith
with
• •Age
Age7 7years
yearsand
andolder
older– –local:
local:pain
pain(12%)
(12%)and
andredness
redness(12%)
(12%)
PRIORIX
PRIORIXororM-M-R
M-M-RII;II;participants
participantsininthe
theU.S.
U.S.also
alsoreceived
received
PREVNAR
6.1
PREVNAR1313concomitantly
concomitantlywith
withPRIORIX
PRIORIX(n(n= =1,847)
1,847)oror
6.1 Clinical
ClinicalTrials
TrialsExperience
Experience
M-M-R
M-M-RII II(n(n= =654).
654).
Because
b b
Becauseclinical
clinicaltrials
trialsare
areconducted
conductedunder
underwidely
widelyvarying
varying
4 4Days,
Days,1515Days,
Days,and
and4343Days
Daysincluded
includedthe
theday
dayofofvaccination
vaccinationand
and
conditions,
conditions,adverse
adversereaction
reactionrates
ratesobserved
observedininthe
theclinical
clinicaltrials
trialsofofa a
the
thesubsequent
subsequent3,3,14,
14,and
and4242days,
days,respectively.
respectively.
vaccine
vaccinecannot
cannotbebedirectly
directlycompared
comparedwith
withrates
ratesininthe
theclinical
clinicaltrials
trialsofof c Neck
c
Neckstiffness
stiffnesswith
withororwithout
withoutphotophobia
photophobiaororheadache.
headache.
another
anothervaccine
vaccineand
andmay
maynot
notreflect
reflectthe
therates
ratesobserved
observedininpractice.
practice.
The
Thesafety
safetyofofPRIORIX
PRIORIXwas
wasevaluated
evaluatedinin6 6clinical
clinicalstudies,
studies,ininwhich
which
a atotal
totalofof12,151
12,151participants
participants(6,391
(6,391ininthe
theUnited
UnitedStates)
States)received
receivedatat
least
least1 1dose
doseofofPRIORIX:
PRIORIX:8,780
8,780children
children(4,148
(4,148ininthe
theUnited
UnitedStates)
States)
1212through
through1515months
monthsofofage;
age;2,917
2,917children
children(1,950
(1,950ininthe
theUnited
United
States)
States)4 4through
through6 6years
yearsofofage;
age;and
and454
454adults
adultsand
andchildren
children(293
(293
ininthe
theUnited
UnitedStates)
States)7 7years
yearsofofage
ageand
andolder.
older.Across
Acrossthe
the6 6studies,
studies,

(continued
(continuedononnext
nextpage)
page)
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6 6 ADVERSE
ADVERSEREACTIONS
REACTIONS
The
Themost
mostcommonly
commonlyreported
reported(≥10%)
(≥10%)solicited
solicitedadverse
adversereactions
reactionsinin
the
thefollowing
followingage
agegroups
groupsininclinical
clinicaltrials
trialswere:
were:

Table
Table1.1.Incidence
IncidenceofofSolicited
SolicitedLocal
Localand
andSystemic
SystemicAdverse
Adverse
Reactions
Reactionsafter
afterthe
theFirst
FirstDose
DoseofofPRIORIX
PRIORIXCompared
Comparedwith
with
M-M-R
II
in
Children
12
through
15
Months
of
Age
(Study
M-M-R II in Children 12 through 15 Months of Age (Study1,1,
a a
NCT01702428,
Total
Vaccinated
Cohort)
NCT01702428, Total Vaccinated Cohort)
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5 5 WARNINGS
WARNINGSAND
ANDPRECAUTIONS
PRECAUTIONS
5.1
5.1 Allergic
AllergicVaccine
VaccineReactions
Reactions
Appropriate
Appropriatemedical
medicaltreatment
treatmentused
usedtotomanage
manageimmediate
immediateallergic
allergic
reactions
reactionsmust
mustbebeavailable
availableininthe
theevent
eventananacute
acuteanaphylactic
anaphylactic
reaction
reactionoccurs
occursfollowing
followingadministration
administrationofofPRIORIX.
PRIORIX.
5.2
5.2 Febrile
FebrileSeizures
Seizures
There
Thereisisa arisk
riskofoffebrile
febrileseizure
seizurefollowing
followingimmunization
immunizationwith
withPRIORIX
PRIORIX
[see
[seeAdverse
AdverseReactions
Reactions(6.1)].
(6.1)].
5.3
5.3 Thrombocytopenia
Thrombocytopenia
Thrombocytopenia
Thrombocytopeniaand
andthrombocytopenic
thrombocytopenicpurpura
purpurahave
havebeen
beenreported
reported
following
followingvaccination
vaccinationwith
withPRIORIX
PRIORIX[see
[seeAdverse
AdverseReactions
Reactions(6.2)].
(6.2)].
5.4
5.4 Syncope
Syncope
Syncope
Syncope(fainting)
(fainting)can
canoccur
occurininassociation
associationwith
withadministration
administrationofof
injectable
injectablevaccines,
vaccines,including
includingPRIORIX.
PRIORIX.Procedures
Proceduresshould
shouldbebeinin
place
placetotoavoid
avoidinjury
injuryfrom
fromfainting.
fainting.
5.5
5.5 Latex
Latex
The
Thetiptipcaps
capsofofthe
theprefilled
prefilledsyringes
syringesofofdiluent
diluentcontain
containnatural
naturalrubber
rubber
latex,
latex,which
whichmay
maycause
causeallergic
allergicreactions.
reactions.
5.6
5.6 Risk
RiskofofVaccine
VaccineVirus
VirusTransmission
Transmission
Live
attenuated
rubella
vaccine
Live attenuated rubella vaccinevirus
virushas
hasbeen
beendetected
detectedininthe
thenose
noseand
and
throat
throatofofindividuals
individuals7 7toto2828days
daysafter
aftervaccination
vaccinationwith
witha arubella
rubellavirus
virus
containing
vaccine.
No
documented
confirmed
cases
of
transmitted
containing vaccine. No documented confirmed cases of transmitted
1 [see
Reference
1 of
fullfull
prescribing
information]
1 [see
Reference
1 of
prescribing
information]
rubella
rubellavaccine
vaccinevirus
virushave
havebeen
beenreported.
reported.
5.7
Limitation
of
Vaccine
Effectiveness
5.7 Limitation of Vaccine Effectiveness
Vaccination
Vaccinationwith
withPRIORIX
PRIORIXmay
maynot
notprotect
protectallallsusceptible
susceptibleindividuals.
individuals.

InIna arandomized,
randomized,observer-blind,
observer-blind,controlled
controlledclinical
clinicalstudy
study(Study
(Study1,1,
NCT01702428)
NCT01702428)conducted
conductedinin5 5countries
countries(United
(UnitedStates
States[including
[including
Puerto
PuertoRico],
Rico],Estonia,
Estonia,Finland,
Finland,Mexico
Mexicoand
andSpain),
Spain),5,003
5,003participants
participants
1212through
through1515months
monthsofofage
agereceived
receiveda afirst
firstdose
doseofofPRIORIX
PRIORIX
(n(n= =3,714)
3,714)ororM-M-R
M-M-RII II(n(n= =1,289)
1,289)given
givenconcomitantly
concomitantlywith
withHAVRIX
HAVRIX
(Hepatitis
(HepatitisAAVaccine)
Vaccine)and
andVARIVAX
VARIVAX(Varicella
(VaricellaVirus
VirusVaccine
VaccineLive,
Live,
Merck
Merck&&Co.,
Co.,Inc.);
Inc.);children
childrenenrolled
enrolledininthe
theUnited
UnitedStates
Statesalso
also
received
receivedPREVNAR
PREVNAR1313(Pneumococcal
(Pneumococcal13-valent
13-valentConjugate
ConjugateVaccine,
Vaccine,
Pfizer
PfizerInc.)
Inc.)concomitantly.
concomitantly.InInthe
theoverall
overallpopulation,
population,51.3%
51.3%were
were
male;
male;75.6%
75.6%were
wereWhite,
White,4.8%
4.8%were
wereBlack,
Black,3.5%
3.5%were
wereAsian,
Asian,
16.1%
16.1%were
wereofofother
otherracial
racialgroups
groups(including
(includingAmerican
AmericanIndian/
Indian/
Native
NativeAmerican,
American,Native
NativeHawaiian/Pacific
Hawaiian/PacificIslander,
Islander,Arabic/North
Arabic/North
African
Africanand
andOther);
Other);and
and18.6%
18.6%were
wereofofHispanic/Latino
Hispanic/Latinoethnicity.
ethnicity.
The
Themedian
medianage
ageofofparticipants
participantswas
was1212months
months(range:
(range:1111toto1616
months).
months).Local
Localsolicited
solicitedadverse
adversereactions
reactionswere
wererecorded
recordedbybyparents
parents
ororguardians
guardiansusing
usingstandardized
standardizeddiary
diarycards
cardsfor
for4 4days.
days.Systemic
Systemic
solicited
solicitedadverse
adversereactions
reactionsofofdrowsiness,
drowsiness,loss
lossofofappetite,
appetite,and
and
irritability
irritabilitywere
werecollected
collectedfor
for1515days,
days,and
andfever,
fever,rash,
rash,parotid/salivary
parotid/salivary
gland
glandswelling,
swelling,febrile
febrileconvulsions,
convulsions,and
andsigns
signsofofmeningeal
meningealirritation
irritation
(i.e.,
(i.e.,neck
neckstiffness
stiffnesswith
withororwithout
withoutphotophobia
photophobiaororheadache)
headache)were
were
collected
collectedfor
for4343days
days(Table
(Table1).1).Unsolicited
Unsolicitedadverse
adverseevents
eventsthat
that
occurred
occurredwithin
within4343days
daysfollowing
followingvaccination
vaccinationwere
wererecorded
recordedusing
using
diary
diarycards
cardssupplemented
supplementedbybymedical
medicalreview.
review.Data
Dataononsolicited
solicited
adverse
adversereactions
reactionsand
andunsolicited
unsolicitedadverse
adverseevents
eventswere
weretranscribed
transcribed
into
intothe
thestudy
studydatabase
databaseduring
duringananon-site
on-sitevisit
visitononDay
Day4242and
andvia
via
telephone
telephonecontact
contactononDay
Day180.
180.
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Children
Children1212through
through1515Months
MonthsofofAge
AgeWho
WhoReceived
Receiveda aSecond
SecondDose
Dose Table
Table2.2.Incidence
IncidenceofofSolicited
SolicitedLocal
Localand
andSystemic
SystemicAdverse
Adverse
ofofPRIORIX
Reactions
PRIORIX6 6Weeks
Weeksafter
afterthe
theFirst
FirstDose
Dose
Reactionsafter
afterthe
theSecond
SecondDose
DoseofofPRIORIX
PRIORIXCompared
Comparedwith
with
M-M-R
M-M-RII IIConcomitantly
ConcomitantlyAdministered
Administeredwith
withKINRIX
KINRIXand
andVARIVAX
VARIVAX
InIna arandomized,
randomized,observer-blind,
observer-blind,controlled
controlledclinical
clinicalstudy
study(Study
(Study2,2,
ininChildren
Children4 4through
through6 6Years
YearsofofAge
Age(Study
(Study3,3,NCT01621802,
NCT01621802,
NCT01681992)
NCT01681992)conducted
conductedininsix
sixcountries
countries(United
(UnitedStates
States[including
[including
Total
TotalVaccinated
VaccinatedCohort)
Cohort)
Puerto
PuertoRico],
Rico],Czech
CzechRepublic,
Republic,Finland,
Finland,Malaysia,
Malaysia,Spain
Spainand
and
PRIORIX
M-M-R
Thailand),
PRIORIX
M-M-RII II
Thailand),4,516
4,516participants
participants1212through
through1515months
monthsofofage
agereceived
received
Adverse
n n(%)
n n(%)
a afirst
AdverseReaction
Reaction
(%)
(%)
firstdose
doseofofPRIORIX
PRIORIX(n(n= =2,990)
2,990)ororM-M-R
M-M-RII II(n(n= =1,526)
1,526)followed
followed
bybya asecond
seconddose
doseofofthe
thesame
samevaccine
vaccine6 6weeks
weekslater.
later.The
Thefirst
first
a a
Local
(within
4
Days
)
N
=
727
N
=
267
)
N
=
727
N
=
267
Local
(within
4
Days
dose
dosewas
wasgiven
givenconcomitantly
concomitantlywith
withHAVRIX
HAVRIXand
andVARIVAX;
VARIVAX;children
children
enrolled
enrolledininthe
theUnited
UnitedStates
States(including
(includingPuerto
PuertoRico)
Rico)also
alsoreceived
received
Pain
295
(40.6%)
109
(40.8%)
Pain
295 (40.6%)
109 (40.8%)
PREVNAR
PREVNAR1313concomitantly.
concomitantly.InInthe
theoverall
overallpopulation,
population,51.7%
51.7%were
were
male;
Redness
157
male;68.4%
68.4%were
wereWhite,
White,24.4%
24.4%were
wereAsian,
Asian,3.2%
3.2%were
wereBlack,
Black,and
and
Redness
157(21.6%)
(21.6%) 6969(25.8%)
(25.8%)
4.0%
4.0%were
wereofofother
otherracial
racialgroups
groups(including
(includingAmerican
AmericanIndian/Native
Indian/Native
Swelling
82
(11.3%)
28
(10.5%)
Swelling
82 (11.3%)
28 (10.5%)
American,
American,Native
NativeHawaiian/Pacific
Hawaiian/PacificIslander,
Islander,Arabic/North
Arabic/NorthAfrican
African
and
andOther);
Other);and
and5.6%
5.6%were
wereofofHispanic/Latino
Hispanic/Latinoethnicity.
ethnicity.The
Themedian
median
a a
)
N
=
731
NN= =268
Systemic
(within
4
Days
)
N
=
731
268
Systemic
(within
4
Days
age
ageofofparticipants
participantswas
was1212months
months(range:
(range:= =1111toto1616months).
months).Local
Local
solicited
solicitedadverse
adversereactions
reactionswere
wererecorded
recordedbybyparents
parentsororguardians
guardians
Drowsiness
199
Drowsiness
199(27.2%)
(27.2%) 7272(26.9%)
(26.9%)
using
usingstandardized
standardizeddiary
diarycards
cardsfor
for4 4days,
days,and
andsystemic
systemicadverse
adverse
Loss
154
reactions
Lossofofappetite
appetite
154(21.1%)
(21.1%) 5959(22.0%)
(22.0%)
reactionsofoffever,
fever,rash,
rash,parotid/salivary
parotid/salivarygland
glandswelling,
swelling,febrile
febrile
convulsions,
convulsions,and
andsigns
signsofofmeningeal
meningealirritation
irritation(i.e.,
(i.e.,neck
neckstiffness
stiffnesswith
with
a a
)
N
=
731
N
=
Systemic
(within
43
Days
)
N
=
731
N
=268
268
Systemic
(within
43
Days
ororwithout
withoutphotophobia
photophobiaororheadache)
headache)were
werecollected
collectedfor
for4343days.
days.
Unsolicited
Unsolicitedadverse
adverseevents
eventsthat
thatoccurred
occurredwithin
within4343days
daysfollowing
following
Measles/rubella-like
rash
14
(1.9%)
5
(1.9%)
Measles/rubella-like rash
14 (1.9%)
5 (1.9%)
vaccination
vaccinationwere
wererecorded
recordedusing
usingdiary
diarycards
cardssupplemented
supplementedbyby
medical
Fever
medicalreview.
review.Data
Dataononsolicited
solicitedadverse
adversereactions
reactionsand
andunsolicited
unsolicited
Fever(defined
(definedasastemperature
temperature
177
177(24.2%)
(24.2%) 6767(25.0%)
(25.0%)
adverse
≥38°C/100.4°F)
adverseevents
eventswere
weretranscribed
transcribedinto
intothe
thestudy
studydatabase
databaseduring
during
≥38°C/100.4°F)
on-site
on-sitevisits
visitsononDay
Day42,
42,Day
Day84,
84,and
andDay
Day222.
222.The
Thesafety
safetyprofile
profileofof
Parotid/
00
00
Parotid/salivary
salivarygland
glandswelling
swelling
PRIORIX
PRIORIXfollowing
followingthe
thesecond
seconddose
dosewas
wassimilar
similartotothe
thesafety
safetyprofile
profile
following
followingthe
thefirst
firstdose
doseofofPRIORIX.
PRIORIX.
Febrile
00
00
Febrileconvulsions
convulsions
Children
Children4 4through
through6 6Years
YearsofofAge
AgeWho
WhoReceived
ReceivedPRIORIX
PRIORIXasasa a
b b
0
2
(0.7%)
Signs
of
meningeal
irritation
0
2
(0.7%)
Signs
of
meningeal
irritation
Second
SecondDose
DoseofofMeasles,
Measles,Mumps,
Mumps,and
andRubella
RubellaVaccine
Vaccine
Total
Totalvaccinated
vaccinatedcohort
cohortfor
forsafety
safetyincluded
includedallallvaccinated
vaccinated
InIna arandomized,
randomized,observer-blind,
observer-blind,controlled
controlledclinical
clinicalstudy
study(Study
(Study
participants
participantsfor
forwhom
whomsafety
safetydata
datawere
wereavailable.
available.
3,3,NCT01621802)
NCT01621802)conducted
conductedinin3 3countries
countries(United
(UnitedStates,
States,South
South
NN= =Number
Numberofofparticipants.
participants.
Korea,
Korea,and
andTaiwan),
Taiwan),4,007
4,007participants
participants4 4through
through6 6years
yearsofofage
age
n n= =Number
Numberofofparticipants
participantspresenting
presentingwith
withsolicited
solicitedadverse
adverse
received
receivedPRIORIX
PRIORIX(n(n= =2,917)
2,917)ororM-M-R
M-M-RII II(n(n= =1,090)
1,090)asasa asecond
second
reaction
reactiondescribed.
described.
dose
dosefollowing
followingadministration
administrationofofananinitial
initialdose
doseofofa acombined
combined
a a
4 4Days
Daysand
and4343Days
Daysincluded
includedthe
theday
dayofofvaccination
vaccinationand
andthe
the
measles,
measles,mumps,
mumps,and
andrubella
rubellavirus-containing
virus-containingvaccine
vaccineininthe
thesecond
second
subsequent
subsequent3 3and
and4242days,
days,respectively.
respectively.
year
yearofoflife.
life.PRIORIX
PRIORIXand
andM-M-R
M-M-RII IIwere
weregiven
givenconcomitantly
concomitantlywith
with
b b
Neck
Neckstiffness
stiffnesswith
withororwithout
withoutphotophobia
photophobiaororheadache.
headache.
KINRIX
KINRIX(DTaP-IPV)
(DTaP-IPV)[Diphtheria
[Diphtheriaand
andTetanus
TetanusToxoids
Toxoidsand
andAcellular
Acellular
Pertussis
PertussisAdsorbed
Adsorbedand
andInactivated
InactivatedPoliovirus
PoliovirusVaccine]
Vaccine]and
andVARIVAX
VARIVAX
inina asubset
subsetofofsubjects
subjects(n(n= =802
802receiving
receivingPRIORIX,
PRIORIX,n n= =298
298receiving
receiving Individuals
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Table 3. Incidence of Solicited Local and Systemic Adverse
Reactions after PRIORIX as a Second Dose Compared with
M-M-R II in Individuals 7 Years of Age and Older (Study 4,
NCT02058563, Total Vaccinated Cohort)a

Local (within 4 Daysb)

PRIORIX
n (%)

M-M-R II
n (%)

N = 405

N = 422

Pain

49 (12.1%)

47 (11.1%)

Redness

48 (11.9%)

50 (11.8%)

23 (5.7%)

29 (6.9%)

N = 405

N = 422

11 (2.7%)

23 (5.5%)

Swelling
Systemic (within 43 Days )
b

Fever (defined as temperature
≥38°C/100.4°F)

0

2 (0.5%)

Joint pain (arthralgia/arthritis)

Measles/rubella-like rash

8 (2.0%)

4 (0.9%)

Parotid/ salivary gland swelling

1 (0.2%)

0

Signs of meningeal irritationc

1 (0.2%)

1 (0.2%)

Total vaccinated cohort for safety included all vaccinated
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse
reaction described.
a
Participants received a first dose of either M-M-R II, PRIORIX, or a
non-U.S. combined measles, mumps, rubella and varicella virus vaccine.
b
4 Days and 43 Days included the day of vaccination and the
subsequent 3 and 42 days, respectively.
c
Neck stiffness with or without photophobia or headache.

Available data on inadvertent administration of PRIORIX to
pregnant women are insufficient to inform vaccine-associated
risks in pregnancy.
There are no animal studies with PRIORIX to inform use
during pregnancy.
All pregnancies have a risk of birth defect, loss, or other adverse
outcomes. In the U.S. general population, the estimated background
risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2% to 4% and 15% to 20%, respectively.
8.2 Lactation
Risk Summary
It is not known whether the vaccine components of PRIORIX are
excreted in human milk. Data are not available to assess the effects
of PRIORIX on the breastfed infant or on milk production/excretion.
Studies have shown that lactating postpartum women vaccinated
with live attenuated rubella vaccine may secrete the virus in breast milk
and transmit it to breastfed infants.4,5 [see References 4 and 5 of full prescribing information]
In the breast-fed infants with serological evidence of rubella virus
vaccine strain antibodies, none exhibited severe disease; however,
one exhibited mild clinical illness typical of acquired rubella.6,7 [see
References 6 and 7 of full prescribing information]

The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for PRIORIX and
any potential adverse effects on the breastfed child from PRIORIX or
from the underlying maternal condition. For preventive vaccines, the
underlying maternal condition is susceptibility to disease prevented
by the vaccine.
8.4 Pediatric Use
Safety and effectiveness of PRIORIX in infants younger than 12
months have not been established.
8.5 Geriatric Use
Clinical studies of PRIORIX did not include participants 65 years of
age and older to determine whether they respond differently from
younger participants.
PRIORIX, HAVRIX, and KINRIX are trademarks owned by or licensed
to the GSK group of companies.
The other brands listed are trademarks owned by or licensed to their
respective owners and are not owned by or licensed to the GSK
group of companies. The makers of these brands are not affiliated
with and do not endorse the GSK group of companies or its products.

Manufactured by GlaxoSmithKline Biologicals
Rixensart, Belgium, U.S. License 1617
Distributed by GlaxoSmithKline, Research Triangle Park, NC 27709
©2022 GSK group of companies or its licensor.
06/2022
PRX:1BS
©2022 GSK or licensor.
PRIJRNA220003 September 2022
Produced in USA.
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7
DRUG INTERACTIONS
7.1 Immune Globulins and Blood Products
Immune globulins and other blood products administered
concomitantly with PRIORIX contain antibodies that may interfere
with vaccine virus replication and decrease the expected immune
response. The Advisory Committee on Immunization Practices (ACIP)
has specific recommendations for intervals between administration
of antibody containing products and live virus vaccines.
7.2 Tuberculin Skin Testing
PRIORIX may result in a temporary suppression of tuberculin
reactivity. Therefore, if a tuberculin test is to be done, it should be
administered either any time before, simultaneously with, or at least
4 weeks after PRIORIX to avoid false-negative results.
7.3 Use With Other Live Viral Vaccines
PRIORIX can be administered concomitantly with other live viral
vaccines. If not given concomitantly, PRIORIX should be given
1 month before or 1 month after administration of other live viral
vaccines to avoid potential for immune interference.

Reference 1 of full prescribing information]

T:10.75"

6.2 Postmarketing Experience
In addition to adverse reactions reported from clinical trials,
the following adverse reactions have been identified during
postmarketing use of PRIORIX. Because these reactions are
reported voluntarily from a population of uncertain size, it is not
always possible to reliably estimate their frequency or establish a
causal relationship to vaccination with PRIORIX.
Blood and Lymphatic System Disorders
Thrombocytopenia, thrombocytopenic purpura.
Vascular Disorders
Vasculitis (including Henoch-Schönlein purpura and Kawasaki syndrome).
Immune system Disorders
Anaphylactic reactions.
Infections and Infestations
Meningitis, measles-like illness, mumps-like illness (including
orchitis, epididymitis, and parotitis).
Musculoskeletal and Connective Tissue Disorders
Arthralgia, arthritis.
Nervous System Disorders
Encephalitis, cerebellitis, cerebellitis-like symptoms (including
transient gait disturbance and transient ataxia), Guillain-Barré
syndrome, transverse myelitis, peripheral neuritis, afebrile
seizures, syncope.
Skin and Subcutaneous Tissue Disorders
Erythema multiforme.

8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
PRIORIX contains live attenuated measles, mumps, and rubella
viruses. The vaccine is contraindicated for use in pregnant
women because infection during pregnancy with the wild-type
viruses is associated with maternal and fetal adverse outcomes.
Pregnancy should be avoided for 1 month after vaccination [see
Contraindications (4.3), Patient Counseling Information (17) of full
prescribing information].
Reports have indicated that contracting wild-type measles during
pregnancy enhances fetal risk, including increased rates of
spontaneous abortion, stillbirth, premature delivery and congenital
defects.2,3 [see References 2 and 3 of full prescribing information] Wild-type mumps virus
infection during the first trimester of pregnancy may increase the
rate of spontaneous abortion. Pregnant women infected with wildtype rubella virus are at increased risk for miscarriage or stillbirth,
and their infants are at risk for congenital rubella syndrome.1 [see

dermatology
Case of inflammatory acne
or something else?
MUHAMMAD AAMIR ANEES

A healthy 12-year-old
girl presented with an
inflammatory acneiform
eruption symmetrically distributed
across her face with involvement of the
eyelids and eyelid margins with styelike lesions (Figure). The patient reported
intense itch and was subsequently
treated with topical steroids,
demonstrating a dramatic improvement
only to recur as soon as she stopped
application. A skin biopsy showed a
granulomatous process with hyphae.

THE
CASE

What’s the diagnosis?

MAJOCCHI GRANULOMA
Introduction
Majocchi granuloma (MG) was discovered by Domenico Majocchi in
1883 as a subcutaneous or an intracutaneous inflammatory lesion resulting from a local invasion by the
dermatophyte Trichophyton tonsurans. MG is a rare

 FIGURE A 12-year-old patient presents with an
inflammatory acneiform eruption across their face.

clinical form of tinea corporis infection.1 It is also known as Majocchi
trichophytic granuloma, dermatophytic granuloma, or nodular granulomatous perifolliculitis.2
The 2 main clinical variants of
MG are a papulopustular perifollicular form that develops after
trauma in healthy individuals and
a nodular form with indurated
plaques and erythematous subcutaneous nodules presenting in
immunocompromised patients.
The most common cause of

MG is Trichophyton rubrum, followed by Trichophyton mentagrophytes, Trichophyton violaceum,
and T tonsurans.3

Discussion
MG is a global disease because causative organisms are present worldwide. Because the multiple erythematous nodules with ulceration and
crusts seen on the face of the patient
may have been perceived as psoriasis or another primary inflammatory
noninfectious disorder, topical corti-

Bernard A Cohen, MD, section Editor for Dermcase, professor of pediatrics and dermatology, Johns Hopkins University School of Medicine, Baltimore, Maryland.
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TABLE

DIFFERENTIAL DIAGNOSIS

DIAGNOSIS

DISTINGUISHING FEATURES

Pustular
psoriasis

 Good response to steroids

Acne vulgaris

 No immediate recurrence on stopping the drug
 Comedones and cysts present based on severity
 Less inflammatory

Granulomatous
rosacea

 Flushing and telangiectasias present

Bacterial
folliculitis

 Post shaving, use of razor
 Histopathology shows bacteria

fungistatic and fungicidal action,
with high efficacy and low drug interactions. Treatment should be continued until the lesions are cleared.
Other options include itraconazole,
voriconazole, and griseofulvin.8

Resolution
After reviewing the histopathological reports and analysis of the hyphae seen in microscopy, we were
able to confirm the fungal etiology of
the lesions. Oral terbinafine therapy
was initiated for 3 weeks with clearing of the lesions.

COMMENTS? E-mail them to
costeroids were prescribed. Dermatophytes usually cause superficial
infection and do not invade beyond
the reticular dermis. However, any
mechanical trauma to the skin or
immunocompromised state allows
these fungi to penetrate beyond and
cause deep infections. The species is
keratinophilic and keratolytic, causing deeper invasion.4
Diagnosis of MG is confirmed
through a potassium hydroxide
mount and/or histopathological
studies. Fungal hyphae are seen with
branching and will reveal the causative organism. The specific species
can be determined by fugal culture.
Because the lesions reappeared on
withdrawal of corticosteroid and biopsy showed the fungal hyphae with
a granulomatous reaction, we can
conclude that this was a case of MG.

Differential diagnosis in
healthy patients
Pustular psoriasis
 Pustular psoriasis also presents
as pustules with an erythematous
background. However, with the
2 clinical subtypes—palmoplantar
pustular psoriasis and generalized
pustular psoriasis—the face is
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not usually affected. Moreover,
the application of topical steroids
would have cleared the lesions with
no recurrence immediately after
stopping the drug,5 which was not
seen in our patient.

Acne vulgaris
 Acne vulgaris may sometimes
present as erythematous nodules
with hyperpigmentation; however,
the lesions in our patient were more
severely inflammatory. Further, there
were no comedones or cysts6 in our
patient.

Granulomatous rosacea
 Later stages of granulomatous
rosacea may seem similar to the
nodular lesions as seen in the
patient; however, telangiectasias and
permanent flushing are absent.7

Bacterial folliculitis
 Bacterial folliculitis or infection of
the hair follicles is commonly seen
post shaving or use of unclean razors.
However, histopathology would reveal
bacterial organisms if it were bacterial
folliculitis (Table).

Treatment
With excellent treatment outcome
and clearing of lesions, terbinafine
is the preferred drug. It has both
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~72

%

of infants hospitalized for RSV
were born at term with no
underlying conditions.2†

To learn more about the real impact of severe RSV disease, visit RethinkRSV.com
RSV, respiratory syncytial virus.
*According to a study of pediatric hospitalizations between 1997 and 2000.
†
Surveillance data between October 2014 and April 2015. Among 1,176 RSV-hospitalized infants aged under 12 months, 851 had no reported underlying
condition (prematurity was classiﬁed as an underlying condition in the study).
References: 1. Leader S, Kohlhase K. Recent trends in severe respiratory syncytial virus (RSV) among US infants, 1997 to 2000. J Pediatr
Pediatr. 2003;143(5 Suppl):S127-S132.
2. Arriola CS, Kim L, Langley G, et al. Estimated burden of community-onset respiratory virus–associated hospitalizations among children aged <2 years in the United States, 2014-15.
J Pediatric Infect Dis Soc. 2020;9(5):587-595.
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Severe RSV is unpredictable.
Any infant can be hospitalized
in their first season.2†

