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Background

Multi-drug resistant (MDR) bacterial infections account for 700,000 deaths per year globally,
of which ~200,000 are infants.1?

Bacterial (secondary and co-) infections when occur do so most often in association with
viral ear, nose, throat, sinus and respiratory tract pathogens.3

Children receive more antibiotics than any other type of drug.?
Surges in respiratory infections drive antibiotic shortages (children’s formulations)*

Common failures to deescalate or discontinue therapy in both inpatient and outpatient
pediatric settings increase risk for colonization and infection with antibiotic resistant
pathogens.>

Children remain colonized MDR bacteria for prolonged periods (months to years) and may
become silent carriers impacting spread of antimicrobial resistance (AMR) and are at risk for
subsequent infection.®

Households with children have high MDRO’ and viral® transmission rates

https://www.who.int/health-topics/antimicrobial-resistance; Romandini et al., Antibiotics, 2021.10(4): 393; Ther Clin Risk Manag. 2015; 11: 1265-1271; Hersh et al.
JAMA Int Med 2016; 176(12): 1870-1872; Langford et al. Can Pharm J. 2017 Nov-Dec; 150(6): 349-350; Zerr et al. Antimicrob Agents Chemother 2014; 58:3997-4004;
Mork et al. Lancet Inf Dis 2020; 20(2): 188-198; Tsang et al. Trends Microbiol. 2016 Feb; 24(2): 123-133.
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Rising Pneumococcal Antibiotic Resistance in the Post-13-
Valent Pneumococcal Conjugate Vaccine Era in Pediatric
Isolates From a Primary Care Setting

Ravinder Kaur,' Minh !’ham,2 Karl 0. A. Yu."* and Michael E. Pichichero'

» Prospective cohort study of 6- to 36-month olds in primary care
pediatric practices in New York. (PCV-13 start April, 2010)

* Predominantly non-Hispanic White (78%); 55% Male

« Periodic NP samples at well visits and with AOM (NP or MEF)

« 1201 isolates from 448 children between 2006-2016
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Active Bacterial Core Surveillance (ABCs) Report

Emerging Infections Program Network
Group A Streptococcus,

Ct.

Year Cefotaxime |Clindamycin®™  Erythromycin Tetracycline | Penicillin Vancomycin Number of isolates
2010 0.0% 3.6% 8.2% 12.6% 0.0% 0.0% a7
2011 0.0% 8.9% 11.5% 11.2% 0.0% 0.0% 1,108
2maz 0.0% 11.2% 13.2% 15.7% 0.0% 0.0% 852
2013 0.0% 12.5% 13.9% 16.2% 0.0% 0.0% 940
2014 0.0% 13.1% 14.5% 16.3% 0.0% 0.0% 1,259
2015 0.0% 13.1% 14.9% 17.0% 0.0% 0.0% 1,404
2016 0.0% 14,7% 16.0% 20.1% 0.0% 0.0% 1,737
2017 0.0% 21.3% 22.0% 25.7% 0.0% 0.0% 27T
201 0.0% 24.2% 24.8% 27.0% 0.0% 0.0% 2,281
2019 0.0% 23.89% 24.7% 30.5% 0.0% 0.0% 2,235
2020 0.0% 20,29 20.8% 37.3% 0.0% 0.0% 790

Macrolide and Clindamycin Resistance in Group A

Streptococci Isolated From Children With Pharyngitis

DeMuri at al. Pediatr Inf Dis ) 2017; 36(3):342-344

Madison, WI 2011-2015 n=143
Susceptibility Erythromycin, % Clindamycin, %
Susceptible 85 85
Intermediate 1 2
Resistant 14

Total non-susceptible

15

13
15




Intection Control & Hospital Epidemiology (2020), 41, 19-30
doi:10.1017/ice 2019.297

Original Article

Antimicrobial-resistant pathogens associated with pediatric
healthcare-associated infections: Summary of data reported to the
National Healthcare Safety Network, 2015-2017

Lindsey M. Weiner-Lastinger MPH ao, Sheila Abner PhD, Andrea L. Benin MD, Jonathan R. Edwards MStat,
Alexander J. Kallen MD, MPH, Mar Karlsson PhD, Shelley S. Magill MD, PhD, Daniel Pollock MD, Isaac See MD,
Minn M. Soe MBBS, MPH, Mar z z 5 et A. Dud k MPH

ealthcare Quality Promeotion, il Center for Emerging and 2o Infectious

enters for Disease Control and Prevention,
Georgin

Percentage of Pathogens Reported from Pediatric Central Line-Associated Bloodstream Infections
(CLABSISs) that Tested Nonsusceptible (NS) to Selected Antimicrobial Agents by Location Type, 2015-2017
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Impact of COVID-19 on antimicrobial resistance in paediatric population

Karun et al. Curr Pharmacol Rep. 2022; 8(5): 365—375
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Abrams et al. Ann AAI 2022; 128(1): 19-25
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Racial Differences in Antibiotic Prescribing by
Primary Care Pediatricians

TABLE 3 Within-Clinician Diagnosis Rate of Common Pediatric Conditions, by Patient Race

Assessment of Racial and Ethnic Disparities

in Outcomes of Pediatric Hospitalizations
for Sepsis Across the United States

re 1. Patient Characteristics Associated With In-Hospital Mortality
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spectrum antibiotics which further leads to increased
risk of mortality because of inappropriate therapy.”
Karun et al. Curr Pharm Rep 2022; 8(5): 365—-375.

Gerber et al. Pediatrics 2013; 131(4): 677-684; Goyal et al. Pediatrics 2017 Oct;140(4):eJ; Wercel et al. JAMA Netw

Neuromuscular disease
Cardiac disease

Diagnosis® OR, Black versus P Value Standardized Probability,
Nonblack (95% C))° % (95% CI)° Variable AOR (95% CI)
Female sex? 1.00(0.96-1.06)
Black Nonblack Age, y
AOM 0.79 (0.75-0.82) <001 8.7 (82-92) 107 (103121 1 [Reference]
Sinusitis 0.79 (0.73-0.88) <001 36 (3.1-40) 44 (414 ) = 036(0.33-039)
6AS pharyngitis [}B[} (055-066) <001 23 (21-25) 37 (5548} ;“1]4 Ei;g jigjg;
Pneumonia 0(089-1.1) 808 13 (11-14) 13 (1.1-14) e 035032039
uTl 0(093-1.1) 125 17 (17-18) 1.7 (16-18) -
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. ) ) o L Asian 1.14(0.99-1.30)
Improper diagnosis leads to empiric antibiotic Black L12(L04120)
prescribing that may include the prescribing of broad- Hispanic 0.9 (0.89-L03)
spectrum antibiotics or commonly used narrow- CC‘:"“E L Reference

126(2.10-243)
1.89(1.77-2.02)
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Decreased access to care
disproportionately affects underserved
and marginalized populations during
pandemics

* Increase in antibiotic usage
* Increase in bacterial 2"d/co-infections

FIGURE. Weekly changes in Vaccines for Children Program (VFC) provider orders* and Vaccine Safety Datalink (VSD) doses administered? fo
routine pediatric vaccines — United States, January 6-April 19, 2020
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* Longer lengths of stay
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Abrams et al. Ann AAI 2022; 128(1): 19-25; Santoli et al. MMWR 2020 / 69(19);591-593
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Underserved and marginalized communities
disproportionally affected with chronic conditions

Resource shifting and/or closures of maternal-child and
pediatric facilities, especially in lower socioeconomic areas

Barriers to adherence in
children with chronic

conditions exacerbated by

pandemic Job losses, transportation and technology issues

Results in even greater health disparities
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Emergency and outpatient facilities readiness highly
variable for children: Issues of Equity, Safety and Access

Children comprise 27% of the U.S.
population and account for
approximately 20% of all hospital ED
visits. Data validate that 90% of
these emergency pediatric visits take
place in a local general hospital
rather than a facility with pediatric
specialization or expertise.
/

Hospitals with high ED readiness
scores demonstrate a 4-
fold lower rate of mortality for
children with critical illness than

those with lower readiness scores;
thus, improving pediatric readiness
improves outcomes for children and
their families. )

https://emscimprovement.center/domains/pediatric-readiness-project/
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Byproduct of financial decisions What will the Care Delivery
over last decade —

Pediatrics -- “not profitable” Network Look Like?

All Health Care Facilities

S ff h TIERC « Tier D: All Health Care Facilities: Ensure all health care
ta sNo rta ges Assessment Centers facilities meet basic standards to safely identify and isolate

patients suspected of being infected with a special

Supply and equipment shortages TR 8 o hboen:

Treatment Centers

" . »” » Tier C: Assessment Centers: Facilities across the nation that
Sea SONna | |ty d est roye d by TIERA can safely initiate care and diagnostic testing.

Specialized Care Facilities

pa n d e m |C « Tier B: Treatment Centers: Facilities across the nation

capable of delivering specialized care and support to patients

Seconda ry baCterIa| Infectlons through the course of their illness.

« Tier A: Specialized Care Facilities: Regional resources that

9 i ncrease i N I e ngt h Of Stay have been strategically placed to promote equity and access

to specialized care facilities across the nation.

- increase nosocomial infections

- increase AMR infections https://netec.org/
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The complicated process of pediatric
antibiotic development needs to be

less complicated

The NEW ENGLAND JOURNAL of MEDICINE
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Figure 1. Developmental Changes in Physiologic Factors That Influence Drug Disposition in Infants, Children, and Adolescents.

THE LANCET

Child & Adolescent Health
Harmonising requlatory approval for antibiotics in children

Panel: Recommendations to achieve harmonised and
expedited regulatory approvals for new antibiotics for use
in children

1

There should be recognition that for well established
classes of antibiotics such as B-lactam and B-lactam
inhibitor combinations, single-dose and multidose
pharmacokinetic and safety studies can provide the basis
for licensure.

Randomised trials with standard of care comparator arms
should not be required for licencing well established
classes of antibiotics with a well established safety profile.
Recruitment of children into pharmacokinetic and safety
studies should allow for inclusion of patients with any
relevant bacterial infection, rather than restricting
enrolment only to those with the adult licensed
indication for the antibiotic under investigation. This will
enable investigation of a more generalisable patient
population and facilitate recruitment, ensuring
appropriate sample sizes with adequacy to detect safety
signals and accurately predict pharmacokinetic
parameters are enrolled.

Wherever possible, the goal should be for the US Food and
Drug Administration and European Medicines Agency to
agree to the development of a single study master
protocol for new antibiotics, based on single-dose and
multi-dose pharmacokinetics, that requires only one
global trial for recruitment and registration across all
licensing authorities.

A clear focus on reducing the time between new
antibiotics being licensed for use in adults and children is
necessary. An achievable goal of paediatric licences being
issued within 5 years of the adult licence should be
established.

Kearns et al. N EnglJ Med 2003;349:1157-67; Williams et al. Lancet Child Health
2021; 5:96-98; Gilsen et al. Antibiotics 2021, 10(10), 1182
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