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Practice guidelines summarized in this article were 
presented at Penn Medicine Lancaster General Health’s 
Second Annual Pediatric Conference by four infectious disease 
specialists: Sarah Long, MD; Jessica Ericson, MD, MPH; 
Lori Handy, MD, MSCE; and Nitin Patel, MD. The event, 
held in November 2024, was organized by Pia Fenimore, 
MD; Harry Bramley, DO; and Lyndsay Tawney, Lancaster 
General Health Foundation. Full conference recordings are 
available as CME Enduring Materials online.

Vaccines can be a challenging topic for clinicians 
and parents. Some clinicians look forward to intellec-
tual debates during well-child visits, helping parents 
better understand the risks and the benefits of vac-
cines; others might dread these time-intensive discus-
sions. Most of us fall somewhere in between.

This article outlines three vaccine-preventable 
pediatric illnesses — polio, respiratory syncytial virus 
(RSV), and Bordetella pertussis — and debunks some 
vaccine-related myths, before concluding with time-
saving strategies for clinicians navigating vaccine hesi-
tancy. Vaccine-preventable illnesses have not disap-
peared, and we must be ever-vigilant to educate our 
patients regarding even routine vaccines.

To begin, let’s consider the two broad ways to con-
ceptualize the benefits of vaccinations: for the individ-
ual and for the population. 

INDIVIDUAL IMMUNITY 
To state that the purpose of vaccines is to prevent 

infection may be misleading. Rather, flu and RSV vac-
cines induce antibodies that offer basic protection 
against infection; they are most effective at reducing 
the risk of hospitalization and preventing progressive 
life-threatening infections.1,2 For example, a child vac-
cinated against RSV is less likely to need bilevel posi-
tive airway pressure (BiPAP) in the hospital and less 
likely to die from RSV-related complications. 

Studies show that vaccinated infants develop fewer 
complications from infection compared to their unvac-
cinated peers.3-6

Studies suggest that vaccine-induced immunity 
is initially strong but may decrease over time. That 
is, there is a decrease in antibody levels or immune 
memory. Either can occur when vaccination rates or 
exposure to vaccines decrease in a community. This 
is why routine recommended vaccines include booster 
doses, which help the body maintain antibody levels. 
This offers protection from transmittable illnesses mu-
tating with time.7

Vaccination campaigns help to mitigate the effects 
of waning immunity,8 which are more pronounced in 
those with compromised immune systems, like new-
born infants.9 This is worth highlighting at the well-
child visit when parents seem hesitant about vaccines.
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POPULATION IMMUNITY

Vaccines also contribute to population immunity, 
previously called herd immunity.10 This public health 
concept suggests that a community is protected from 
an infection when 95% of its members have antibod-
ies to that infection. Immunity comes from either a 
prior infection or the antibodies arising from the 
body’s response to a vaccine. When 95% of a commu-
nity is immune, there is enough protection to prevent 
an infection outbreak.

Immunized individuals effectively create a barrier 
to prevent further disease transmission. In essence, 
routine infant vaccinations protect more than just 
the individual infant — they protect the community, 
including those who cannot receive vaccines such as 
immune-suppressed infants with autoimmune disor-
ders (e.g., thyroid disorders) or malignancies.11-15 These 
infants are usually not able to receive live or attenuated 
vaccines, although they can safely receive immuniza-
tions against RSV and pertussis.12-15

Waning population immunity describes the pro-
gressive and gradual decline of immunity within a 
population, particularly following vaccination or infec-
tion. Vaccination campaigns help to mitigate this herd 
immunity as well. However, if vaccines are not given, 
then population immunity decreases and individuals 
become more susceptible to infections, leading to po-
tential disease outbreaks. Community members may 
spread  disease like RSV or pertussis without knowing 
they are doing so. Inadequately vaccinated populations 
have increased risk of weakened response and run the 
risk of reinfection.16-17

Consider measles as an example. After decades of 
eradication, researchers are now suspicious of measles 
returning to America based on several large-scale out-
breaks and more than 1,200 confirmed cases across 
the country.18,19 In March 2025, Pennsylvania’s Mont-
gomery County reported measles in an unvaccinated 
child,20 and in April a case was diagnosed in Ephrata, 
here in Lancaster County.

Measles case numbers recently surpassed those 
recorded in prior years largely due to decreased vacci-
nation rates.21 In Lancaster County in the 2023-2024 
school year, 88% of seventh graders had received all re-
quired measles, mumps, and rubella (MMR) vaccines. 
Compare this to Philadelphia County where almost all 
children (97%) of the same age cohort had received all 
recommended MMR vaccinations. Interestingly, vacci-
nation rates among the Amish population have been 

declining since 2014 when they were 52% to 2022 
when they were down to 30%.22

PREVENTABLE PEDIATRIC ILLNESSES

Polio
Mass vaccine campaigns gained appeal during the 

polio epidemic. The polio virus paralyzed approximate-
ly 500,000 children worldwide each year during the 
1940s and 1950s. For comparison, the entire state of 
Montana was home to 558,000 people in 1940. Imag-
ine polio paralyzing nearly the entire state of Montana 
year after year. Due to scarce treatment options, many 
children died.

Vaccine campaigns heralded Dr. Albert Sabin’s 
oral polio vaccine, which was soon replaced by Dr. Jo-
nas Salk’s intramuscular polio vaccine. It took more 
than 50 years to eliminate polio from developing coun-
tries. This was possible thanks to funding from global 
organizations such as Rotary International and the 
Gates Foundation. Sadly, anecdotal evidence today 
shows that polio infections still lead to varying degrees 
of paralysis in hard-to-reach parts of the world.23

Respiratory Syncytial Virus
Like polio, RSV can affect countless infants each 

season. RSV causes pernicious flu-like symptoms and 
inflammation of the small lung bronchioles, leading to 
bronchiolitis. Studies show that almost 2 in 50 infants 
aged 1 month or younger are hospitalized with RSV 
each year.24,25 For comparison, the average daycare in 
Pennsylvania might have 25 infants.

Hospitalizations for infants who require breathing 
treatments contribute to significant newborn morbid-
ity and mortality. Unfortunately, RSV-related hospi-
talization rates are even higher for premature infants, 
and for infants born between December and March. 
Thus, the RSV vaccine is crucial: receiving the vaccine 
decreases the risk of hospitalization.24

Infants can acquire RSV immunization in two 
ways. Pregnant individuals can receive RSV vaccines so 
that maternal antibodies offer protection in the new-
born period. The vaccine can be given safely between 
32 and 36 weeks estimated gestational age (EGA) to 
optimize newborn protection during the initial eight 
months of life. If the infant is born more than 14 days 
after the birthing person received the RSV vaccine, the 
infant is protected via passive immunization. Alternate-
ly, if the opportunity for immunity through maternal 
antibodies has been missed, infants can safely receive a 
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monoclonal antibody vaccine (nirsevimab, brand name 
Beyfortus®) at birth through 8 months of age.26

Pertussis
In addition to the RSV vaccine, pregnant individ-

uals are also encouraged to receive tetanus, diphthe-
ria, and pertussis (Tdap) vaccines to protect newborns 
against Bordetella pertussis. This bacterial infection 
causes whooping cough — a characteristic high-pitched 
cough progressing to intense coughing fits that can 
lead to apnea, emesis, and even broken ribs. Infants 
younger than age 2 months are at risk of developing 
pulmonary hypertension, which can lead to death. 
The whole-cell pertussis vaccine was rolled out in 1914 
and replaced by the better-tolerated acellular vaccine in 
the 1990s.

Pregnant women should receive the inactive Tdap 
vaccine in the third trimester; newborns usually re-
ceive pertussis immunity from their mothers. Vaccine-
induced maternal antibodies in pregnancy protect 
infants during the first three months of life. Unfortu-
nately, studies show that fewer than 60% of pregnant 
women agree to receiving this vaccine.27-29 Without the 
vaccine, pregnant women cannot confer immunity to 
unborn infants, placing the newborn babies at risk for 
pertussis infections. From a public health perspective, 
this contributes to waning population immunity. 

VACCINE HESITANCY 

Misinformation about unsubstantiated vaccine 
side effects can confuse parents and clinicians. This 
may lead parents to make choices without understand-
ing the true benefits and risks of vaccines. 

While all vaccines can cause mild fevers, muscle 
pain, or self-limiting rash, these can be explained by 
the body’s immune response. This response creates 
antibodies that will protect an infant from severe in-
fections and/or hospitalizations in the future. Side 
effects beyond these well-tolerated reactions have 
been described elsewhere. The following paragraphs 
aim to debunk misnomers surrounding vaccine side 
effects. 

From the time of its inception, vaccination with 
the oral polio vaccine has been associated with reports 
of vaccine-derived paralysis as a rare side effect.30 This 
is described by infectious disease specialist Paul Offit, 
MD, in his hallmark book, The Cutter Incident. Out 
of 220,000 people receiving the vaccine, there were 
70,000 reports of muscle weakness, 164 cases of pa-

ralysis, and 10 deaths.31 This was because Cutter Labo-
ratories failed to properly inactivate the live virus in 
the oral polio vaccine. It appeared that the live vaccine, 
in turn, was supposedly associated with paralytic polio-
myelitis for 1 in 2.4 million vaccine doses.

No scientific studies could corroborate this.32 Still, 
worried parents became hesitant to allow their chil-
dren to receive the vaccine. It was this kind of hesi-
tancy that resulted in one of the last polio epidemics 
in the United States, which occurred in part here in 
Lancaster County in 1979. Thankfully, swift efforts 
to make vaccinations available among those who were 
most vulnerable helped stop the spread.33

The oral polio vaccine was replaced by Dr. Jonas 
Salk’s inactivated intramuscular polio vaccine, which 
has resulted in few to no side effects since its rollout in 
the early 2000s. While the intramuscular vaccine does 
not counteract the polio virus within the gut biome 
in the same way that the oral vaccine did, the overall 
benefits it offers and its benign side-effect profile make 
it the vaccine of choice today. 

Post-marketing studies for the RSV vaccine sug-
gested that the vaccine might increase the risk of con-
tracting Guillain-Barré syndrome.34 This syndrome 
causes ascending bilateral paralysis that can eventually 
suppress breathing support. Therefore, early detection 
and treatment are crucial. Further clinical trials, how-
ever, have not substantiated an association between 
RSV vaccines and Guillain-Barré syndrome, while 
many clinical studies have demonstrated an increased 
incidence of pneumonia among infants infected with 
RSV.

Regarding the risks of receiving the RSV vaccine, 
recent publications yield conflicting conclusions. In 
one trial, those who received the RSV vaccine were 
1.9% more likely to deliver early.35 This risk appeared 
higher in those from low- to middle-income countries; 
notably, the timing of vaccine administration in this 
study — the vaccine was given as early as 24 weeks 
EGA — was inconsistent with how it is given in the 
United States, where patients receive the RSV vaccine 
between 32 and 36 weeks EGA.

Another observational study conducted on U.S. 
women showed preterm birth was less likely among 
individuals receiving RSV immunization.36 Since late 
preterm babies have a higher risk of hospitalization 
due to RSV infection, it is not recommended that cli-
nicians withhold RSV immunization due to concerns 
for preterm labor.
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Before the RSV vaccine, approximately 500 chil-
dren died from the infection every year in the United 
States.37 Since the vaccine became available, the rates 
of severe infection and hospitalization have decreased 
dramatically.38 The Centers for Disease Control and 
Prevention continues to recommend RSV vaccine be 
given to pregnant persons who are between 32 0/7 
and 36 6/7 weeks EGA during RSV season in most 
of the continental United States where RSV season is 
predictable.

Regarding pertussis vaccine, parents and clini-
cians may worry that immunization may lead to fever-
induced seizures,39,40 but that has never been dem-
onstrated.41 In fact, the study that led to this initial 
suggestion described seizures that occurred due to 
untreated fevers; “vaccine-related” seizures were thus 
unrelated to the vaccine. 

Febrile seizures are uncommon and must be distin-
guished from vaccine-induced fevers. Febrile seizures 
are caused by the rate-of-rise of body temperature, not 
a statically elevated body temperature. It follows that 
treating a fever does not do much to prevent a febrile 
seizure, since the rate of rise in body temperature has 
already occurred. In most cases, febrile seizures occur 
in the setting of infections to which the immune sys-
tem mounts its natural response and do not occur as 
the result of vaccination. In fact, vaccines decrease ill-
ness severity and therefore decrease the risk of a viral 
illness progressing to febrile seizures. 

Still, some infants may experience temperature 
elevation after receiving vaccines. These vaccine-
induced fevers are typically low grade in nature and 
can be attributed to the body’s immune response as 
antibodies are generated and stored to fight future 
infections. It is this immune response that will pro-
tect the infant when exposed to infections within the 
community. This is how vaccines decrease illness se-
verity and ultimately prevent infant hospitalizations. 
Yet, fevers can be concerning for many parents, and 
clinicians should discuss this vaccine reaction during 
the well-child visit. 

A STRATEGY FOR CLINICIANS

One remaining challenge is how to appropriately 
convey the role vaccines are intended to play. Clini-
cians can guide vaccine discussions to ensure that fam-
ilies understand the risks, benefits, and challenges of 
vaccine-preventable conditions while helping to man-
age social media myths. One discussion guide is the 

3A approach: avoid fear tactics, ask permission, and adapt 
language.

Avoid fear tactics when counseling parents dur-
ing a well-child visit. During discussions with parents, 
clinicians should provide objective knowledge about 
vaccine risks and benefits. Consider dividing the con-
versation into three core areas: knowledge, behavioral 
changes, and access. Discussing the plethora of recom-
mended childhood vaccines with a vaccine-hesitant 
parent is a daunting task. Fear-based tactics are to be 
avoided at all costs. Moreover, clinicians should avoid 
overwhelming parents with excess information. 

Ask for permission to debunk myths in the of-
fice. In 2020, researchers found that 4 in 10 parents 
were hesitant about certain vaccines (especially the 
SARS-CoV-2 vaccine) for their children.42 Hesitancy 
decreased when clinicians offered parents detailed, sci-
entific evidence regarding vaccine safety and effective-
ness.

Vaccine hesitancy is complex. It involves a combi-
nation of factors: misinformation, misunderstanding, 
fear, personal beliefs, and cultural values. Address-
ing vaccine hesitancy requires demonstrating respect, 
showing empathy, and offering evidence-based infor-
mation.

Clear communication is crucial to combat misin-
formation. Clinicians should validate — rather than 
dismiss — concerns. Also, acknowledge that other par-
ents have similar worries. 

Normalizing concerns about vaccines may com-
fort parents. Clinicians can build rapport by offering 
flexible after-hours vaccine workshops during the busy 
back-to-school season, as well as offering personalized 
attention to address each family’s concerns and values. 

Adapt language and key phrases to use with every 
family. This can help clinicians offer neutral reactions 
to vaccine acceptance or hesitancy. Clinicians may 
convey presumptive phrases such as, “We will return 
in a minute with the vaccines.” Studies show that us-
ing this kind of language makes it 17.5 times more 
likely for vaccines to be given to an infant.43

Clinicians can also try using conversational lan-
guage: “What are you thinking about vaccines for your 
child?” Statements such as “Most infants who come to 
this clinic receive this vaccine” can be helpful for a par-
ent or guardian to hear. Key phrases with positive con-
notations such as “Giving the vaccine is a great thing 
to do for your child” tend to result in more favorable 
outcomes than using phrasing with negative connota-
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Case Example
Clinician: Today your child is here for a well-child visit. I noticed we haven’t yet discussed the measles, mumps, rubella — the MMR — vaccine.

Dad: Honestly, I’m just not sure about it. I’ve heard a lot of things, especially about autism. I don’t want to risk it. 

Clinician: I understand your concern. There’s a lot of misinformation out there, especially about vaccines and a possible link to autism. If 
you’re open to it, I can explain some of the facts and clear up the myths. Would that be alright?

Dad: Well, I’m not sure. But I am listening. 

Clinician: Thank you for being open to a discussion. First, let me reassure you that extensive research has been done with the MMR vaccine. 
Because of this, we know that there is no credible scientific evidence linking this vaccine, or any vaccine, to autism. The study that started this 

rumor was thoroughly discredited and retracted long ago. Since then, many studies have been done. No studies have found 
a connection between the MMR vaccine and autism. 

Dad: Really? I had no idea the studies were retracted. 

Clinician: The MMR vaccine is safe and effective. It protects infants from diseases like measles that can be life-threatening. 
Measles is highly contagious and can cause severe complications like pneumonia and brain swelling. In fact, there was a 
measles case reported here in Lancaster County just two months ago. 

Dad: I had no idea this was so serious. I just thought measles caused a cold.

Clinician: Well, I am not trying to scare you. Hopefully, I’m sharing what you have already seen on the news. The reality is that I want the 
same thing you want — for your baby to grow up healthy. I understand that, as a parent, you want to make the best decision for your child. 
The beauty of the MMR vaccine is that it is incredibly effective at preventing measles, which will protect your infant and those around your 
child. By vaccinating, you are not only protecting your baby, but also your family and your community. Giving the vaccine is an important thing 
to do for your baby. 

Dad: Well … are there any side effects?

Clinician: Like any vaccine, there can be mild side effects. Most parents notice low-grade fevers or rash within the first 7-12 days. Serious side 
effects are rare. The overall benefit — protecting your baby from potentially severe diseases — outweighs potential side effects. And those 
mild side effects are much more manageable than what your child could face if they needed to be admitted to the hospital because of a measles 
infection. 

Dad: It still feels like there is so much to worry about.

Clinician: I hear you. It is important to understand what these vaccines are for and how they can help your child. Many 
parents in my clinic ask the same questions you have, and I encourage these discussions so we can learn together.

Dad: Oh, it’s not just me? That makes me feel better. This makes more sense. I did not realize the risks of measles. I guess 
I was just influenced by things people around me said.

Clinician: I am here to support you in making the best choice for your baby’s health. I think it is great that you are asking these 
questions. I hope this helped. 

Dad: I really appreciate you taking the time to explain all of this. 

Clinician: I am happy to help. If you feel ready, we can go ahead with the MMR vaccine today. It is safe, effective, and will help ensure your 
child is protected against some serious illnesses. 

Dad: Yes, let’s do it. After hearing this, I feel more comfortable with vaccines in general. 

Clinician: Great, I will let your nurse know. If you have any questions down the road, please reach out. We are here to make sure your baby 
is healthy and safe.

Clinician icon by Wilson Joseph, Dad icon by Jamil Akhtar — from Noun Project (CC BY 3.0).
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tions. Changing clinician behavior is perhaps one of 
the best ways to engage hesitant parents.

Below we share an example case where clinician 
and parent interact during a well-child visit. We out-
line a few ways that a clinician might mold the 3A 
approach to reflect personal style and then use this 
framework to address a hesitant parent. 

CONCLUSION

Most clinicians recognize that vaccine hesitancy 
is a growing global challenge that may have disastrous 
public health consequences. This article is offered 
to share information from LG Health’s Second 
Annual Pediatric Conference, shed light on vaccine-

preventable pediatric illnesses, and debunk some of 
the myths that may fuel vaccine hesitancy.

Parental hesitancy regarding the use of pediatric 
vaccinations underscores the ongoing importance of 
primary care, where clinicians can take advantage of 
the confidence they can instill while building pro-
active, long-term patient relationships. Discussing 
vaccines can strengthen the sanctity of the parent- 
clinician relationship. Conversational strategies like 
the 3A approach encourage us to avoid fear tactics, ask 
permission, and adapt language; in this way clinicians 
can negotiate emotional discussions about vaccines. 
Ultimately, parents and clinicians can bond over a 
shared goal: a healthy, happy child.
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Penn Medicine Lancaster General Health’s Continuing 
Medical Education (CME) program has been awarded Reac-
creditation with Commendation by the Pennsylvania Medical 
Society (PAMED) and the Accreditation Council for Continu-
ing Medical Education (ACCME). This prestigious achieve-
ment, earned by only 20% of accredited programs nationwide, 
demonstrates LG Health’s dedication to providing high-quality 
educational opportunities for our physicians, ultimately en-
hancing the quality of care delivered to our patients.

Since the program’s initial accreditation in 1996, we’ve 
consistently strived to exceed the rigorous standards set by 
PAMED and ACCME. This recent reaccreditation is a testa-
ment to our ongoing efforts. To achieve commendation, we 
established excellence in eight key areas, including addressing 
population health, fostering effective collaboration, and driv-
ing health care quality improvement. Key initiatives demon-
strated during our self-study include:
•	 Integrating Research: We conducted a study to assess 

the impact of our Act 124 CME program on prescribers’ 
perceptions of patients with addiction. The results showed 
significant positive changes in provider perceptions, dem-
onstrating the effectiveness of targeted education in ad-
dressing a critical public health issue.

•	 Enhancing Communication Skills: Recognizing the im-
portance of effective physician-patient communication, 
we implemented innovative programming, such as our 
“Patient Simulation Lab — Difficult Conversations Involv-
ing Substance Use Disorder.” This lab provided physicians 
with realistic simulations, featuring individuals with lived 
experiences, allowing them to practice navigating challeng-
ing patient interactions.

•	 Improving Outcomes: We demonstrated significant im-
provements in patient-oriented outcomes, including re-
admission rates. We correlated our Transcatheter Aortic 
Valve Replacement (TAVR) Case Conference with quality 
outcomes within the Transcatheter Valve Therapy (TVT) 
registry, and successfully showed positive results.

We attribute our success to developing CME activities 
that address real-world practice gaps. We understand that 
effective CME is not a one-size-fits-all endeavor. Our pro-
gramming stands out through impactful learning experiences, 
including just-in-time case conferences, tumor boards, and re-
alistic patient interaction scenarios.

Our CME department remains committed to continuous 
improvement and innovation and dedicated to providing edu-
cation that keeps our providers at the forefront of their field. 

Reaccreditation with Commendation
A Demonstration of Excellence in Continuing Medical Education

LGH has achieved national recognition for its CME program. Our team has served in national leadership positions, helping to move CME to the next level 

in meeting the needs of our providers. Our innovation has been shared with other programs across the country and world. More importantly, we have made 

our program relevant to the needs of our community by focusing on gaps in care and topical/timely issues facing our patients.

— Christine Stabler, MD, MBA, FAAFP, Medical Director, Women’s Health Service Line, Penn Medicine Lancaster General Health

1.	 Hardelid P, Verfuerden M, McMenamin J, Gilbert R. Risk factors for 
admission to hospital with laboratory-confirmed influenza in young 
children: birth cohort study. Eur Respir J. 2017;50(3):1700489.

2.	 Raymond SL, Rincon JC, Wynn JL, Moldawer LL, Larson SD. Im-
pact of early-life exposures to infections, antibiotics, and vaccines on 
perinatal and long-term health and disease. Front Immunol. 2017;8: 
729.

3.	 Chong C, Yung C, Gan C, et al. The burden and clinical manifesta-
tion of hospitalized influenza among different pediatric age-groups in 
the tropics. Influenza Other Respir Viruses. 2020;14(1):46-54.

4.	 Regan AK, Moore HC, Binks MJ, et al. Maternal pertussis vaccina-
tion, infant immunization, and risk of pertussis. Pediatrics. 2023; 
152(5):e2023062664.

5.	 Schaltz-Buchholzer F, Biering-Sørensen S, Lund N, et al. Early BCG 
vaccination, hospitalizations, and hospital deaths: analysis of a second-
ary outcome in 3 randomized trials from Guinea-Bissau. J Infect Dis. 
2019;219(4):624-632.

6.	 Shane AL, Sánchez PJ, Stoll BJ. Neonatal sepsis. Lancet. 2017;390 
(10104):1770-1780.

7.	 Klein SL, McKinnon KP, McKinnon M, et al. Vaccine-induced immu-
nity and waning immunity. JAMA. 2021;326(10):1007-1009.

8.	 Global Routine Immunization Strategies and Practices (GRISP). World 
Health Organization. May 29, 2016. Accessed May 1, 2025. https://
www.who.int/publications/i/item/global-routine-immunization-
strategies-and-practices-(grisp)

9.	 Friedman J, Decato C, Goldberg D, et al. Effects of waning immunity 
in older populations. Lancet. 2021;398(10295):1466-1474.

10.	 Jones D, Helmreich S. A history of herd immunity. Lancet. 2020;96 
(10254):810-811.

11.	 Banik GL, Shindo ML, Kraimer KL, et al. Prevalence and risk factors 
for multifocality in pediatric thyroid cancer. JAMA Otolaryngol Head 
Neck Surg. 2021;147(12):1100-1106.

12.	 Segni M. Disorders of the thyroid gland in infancy, childhood and 
adolescence. In: Feingold KR, Anawalt B, Blackman MR, et al., eds. 
Endotext. South Dartmouth (MA): MDText.com, Inc; 2000.

13.	 Siegel DA, King JB, Lupo PJ, et al. Counts, incidence rates, and trends 
of pediatric cancer in the United States, 2003-2019. J Natl Cancer Inst. 
2023;115(11):1337-1354.

14.	 Sultan I, Alfaar AS, Sultan Y, Salman Z, Qaddoumi I. Trends in child-
hood cancer: incidence and survival analysis over 45 years of SEER 
data. PLoS One. 2025;20(1):e0314592.

15.	 Zhang L, Muscat JE, Chinchilli VM, Behura CG. Trends in cancer

REFERENCES



The Journal of Lancaster General Hospital   •   Summer 2025   •   Vol. 20 – No. 2 4545

Vaccine-Preventable Pediatric Illnesses

Sasheenie Moodley, MD, PhD, MPH
Family Medicine Residency Program, Penn Medicine Lancaster General Health
540 N. Duke St., Lancaster, PA 17602
717-544-4950 / Sasheenie.Moodley2@pennmedicine.upenn.edu

Mackenzie Hintze, MD
Family Medicine Residency Program, Penn Medicine Lancaster General Health
540 N. Duke St., Lancaster, PA 17602
717-544-4950 / Mackenzie.Hintze@pennmedicine.upenn.edu

Harry Bramley, DO, FAAP
CHOP Hospitalist Program, Lancaster General Hospital
555 N. Duke St., Lancaster, PA 17602
717-544-5331 / Harry.Bramley1@pennmedicine.upenn.edu 

Pia Boben Fenimore, MD, FAAP
Lancaster Pediatric Associates, 2106 Harrisburg Pike, Ste. 100, Lancaster, PA 17601
717-291-5931 / Pia.Fenimore@pennmedicine.upenn.edu 

Jeffrey R Martin, MD, FAAFP
Family Medicine Residency Program, Penn Medicine Lancaster General Health
540 N. Duke St., Lancaster, PA 17602
717-544-4950 / Jeffrey.Martin1@pennmedicine.upenn.edu

incidence and mortality in US adolescents and young adults, 2016-
2021. Cancers (Basel). 2024;16(18):3153.

16.	 Roltgen K, Hutter S, Dold C, et al. Waning immunity in COVID-19 
and other vaccines. Nat Rev Immunol. 2020;20(12):753-762.

17.	 Tregoning JS, Kinnear E, Linch DC, et al. The immune response to 
vaccination and waning immunity. Nat Rev Immunol. 2021;21(11):657-
671.

18.	 Feemster KA, Szipszky C. Resurgence of measles in the United States: 
how did we get here? Curr Opin Pediatr. 2020;32(1):139-144.

19.	 Kujawski SA, Ru B, Afanador NL, Conway JH, Baumgartner R, Pawas-
kar M. Prediction of measles cases in US counties: a machine learning 
approach. Vaccine. 2024;42(26):126289.

20.	 One Case of Measles Reported in Montgomery County. Montgomery 
County | PA. March 2, 2025. Accessed March 4, 2025. https://www.
montgomerycountypa.gov/CivicAlerts.aspx?AID=4649

21.	 Paules CI, Marston HD, Fauci AS. Measles in 2019 — going backward. 
N Engl J Med. 2019;380(23):2185-2187.

22.	 Miller K, Yost B, Thompson S, Voight SL. Community health needs 
assessment of plain populations in Lancaster County, Pennsylvania. 
Plain Anabaptist Journal of Anabaptist and Mennonite Studies. 2025;8(1):1-
17.

23.	 Poliomyelitis. World Health Organization. Updated April 2, 2025. Ac-
cessed April 30, 2025. https://www.who.int/news-room/fact-sheets/
detail/poliomyelitis

24.	 Buchan SA, Chung H, To T, et al. Estimating the incidence of first 
RSV hospitalization in children born in Ontario, Canada. J Pediatric 
Infect Dis Soc. 2023;12(7):421-430.

25.	 Hall CB, Weinberg GA, Blumkin AK, et al. Respiratory syncytial virus-
associated hospitalizations among children less than 24 months of age. 
Pediatrics. 2013;132(2):341.

26.	 Gantenberg JR, van Aalst R, Bhuma MR, et al. Risk analysis of respira-
tory syncytial virus among infants in the United States by birth month. 
J Pediatric Infect Dis Soc. 2024;13(6):317-327.

27.	 Egan RC, Chaiken SR, Derrah K, et al. Universal tetanus-diphtheria-
pertussis vaccination during pregnancy: a cost-effectiveness analysis. 
Obstet Gynecol. 2023;141(4):837-844.

28.	 Law AW, Judy J, Atwell JE, Willis S, Shea KM. Maternal Tdap and 
influenza vaccination uptake 2017-2021 in the United States: im-
plications for maternal RSV vaccine uptake in the future. Vaccine. 
2023;41(51):7632-7640.

29.	 Razzaghi H, Kahn KE, Calhoun K, et al. Influenza, Tdap, and COVID- 
 

19 vaccination coverage and hesitancy among pregnant women — 
United States, April 2023. MMWR Morb Mortal Wkly Rep. 2023;72 
(39):1065-1071.

30.	 Horaud F. Albert B. Sabin and the development of oral polio vaccine. 
Biologicals. 1993;21(4):311-316.

31.	 Carapetis JR. The Cutter incident: how America’s first polio vaccine 
led to the growing vaccine crisis. BMJ. 2006;332(7543):733.

32.	 Polio: The Disease & Vaccines. Children’s Hospital of Philadelphia. 
Updated January 2, 2024. Accessed February 7, 2025. https://www.
chop.edu/vaccine-education-center/vaccine-details/polio-vaccine

33.	 Hendrix, E. Poliomyelitis in Lancaster County with emphasis on the 
iron lung. JLGH. 2015;10(2):55-60.

34.	 FDA Requires Guillain-Barré Syndrome (GBS) Warning in the 
Prescribing Information for RSV Vaccines Abrysvo and Arexvy. 
Food and Drug Administration. Updated January 7, 2025. Accessed 
February 7, 2025. https://www.fda.gov/vaccines-blood-biologics/
safety-availability-biologics/fda-requires-guillain-barre-syndrome-gbs-
warning-prescribing-information-rsv-vaccines-abrysvo-and

35.	 Dieussaert I, Kim JH, Luik S, et al. RSV prefusion F protein-based 
maternal vaccine — preterm birth and other outcomes. N Engl J Med. 
2024;390(11):1009-1021.

36.	 Harris E. Prenatal RSV vaccine not tied to higher risk of preterm 
births. JAMA. 2024;332(8):610-611.

37.	 Blanco JCG, Boukhvalova MS, Shirey KA, Prince GA, Vogel SN. New 
insights for development of a safe and protective RSV vaccine. Hum 
Vaccin. 2010;6(6):482-492.

38.	 Blondeau JM. So we now have RSV vaccines. What’s our next steps? 
Expert Rev Respir Med. 2024;18(1-2):17-22.

39.	 Plotkin SA. The pertussis problem. Clin Infect Dis. 2014;58(6):830-833.
40.	 Liu H, Zhang G, Liu Y, et al. TPX2 siRNA regulates growth and inva-

sion of esophageal cancer cells. Biomed Pharmacother. 2014;68(7):833-
839.

41.	 Cherry JD. The 112-year odyssey of pertussis and pertussis vaccines — 
mistakes made and implications for the future. J Pediatric Infect Dis Soc. 
2019;8(4):334-341.

42.	 Szilagyi PG, Shah MD, Delgado JR, et al. Parents’ intentions and per-
ceptions about COVID-19 vaccination for their children: results from 
a national survey. Pediatrics. 2021;148(4):e2021052335.

43.	 Opel DJ, Heritage J, Taylor JA, et al. The architecture of provider-
parent vaccine discussions at health supervision visits. Pediatrics. 
2013;132(6):1037-1046.




