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Chair’s Letter

Fellow SOID members,

Well, how things have changed... 

The September 2020 SOID newsletter arrived just before the winter COVID surge in the U.S. and before any vaccine 
availability. A mere 6 months later, we’re on the other side of the peak and millions and millions have received 
at least one vaccine dose including >80% of seniors and >50% of all adults as of late April. Gratifying, yet a bit 
disappointing (only 50%?). Many SOID members actively contributed to the original data generation and/or played 

a real role in vaccine uptake. We are still making contributions as new vaccines are developed, tested and distributed, and to the ongoing 
effort defining other important aspects of this virus’ treachery.

As per usual, this newsletter is chock full of information.You’ll find a piece on stewardship by Drs. Same and Newland that’s actually 
practical, not just theoretical. Check out Dr. Kumar’s timely piece on the recent changes to CDC’s gonorrhea treatment guideline. Also, 
if you haven’t heard of CDC’s Project Firstline and its collaboration with AAP, you should read Dr. St. Germain’s piece about how the 
Nebraska Chapter used this opportunity to disseminate ID information to its constituents. Others in SOID use this CDC mechanism 
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for chapter level education, such as my own in southern California through which I and Ishminder Kaur (another SOID member) will 
present an interactive Town Hall in ambulatory/school-based infection prevention and SARS-CoV-2 dynamics and vaccine issues. As 
we emerge from COVID, Dr. Lyon and Harrison’s ID Pearl piece emphasizes the important point to not anchor on a COVID diagnosis. 
Dr. Sperduto and Ikeda’s summaries of other ID Society recommendations and literature highlights and CPT coding changes will surely 
be useful to you. Many thanks to all that contributed and particularly to Editors Jennifer Read and Jane Carnazzo.

Our SOID Fellow leaders have struck again! See their article on next generation sequencing in pediatric ID. In it, they present real cases 
and prospects for this tool in the future. The Fellows also led our latest outreach to residents by organizing and co-hosting (with the 
Section on Pediatric Trainees) a panel discussion on ID career pathways featuring Bonnie Maldonado, Kathy Edwards, and Bill Gruber, 
reflecting international, academic, and industry opportunities. Bill Otto and Megan Donahue are rotating off the EC and Education 
subcommittee, respectively. Thank you for your hard work; it has certainly had an impact. We’ll be calling on your later to continue ID 
education through SOID!

We have moved forward with our initiative to provide information and education at the Chapter level. We identified a budget and will 
be putting out our Request for Proposals from Chapters in the very near future. Perhaps you will be called upon for programming in 
a Chapter’s proposal. Our goal is to support Chapters with their own ideas on how to best serve their own providers. Similarly, Kathy 
Edwards served as the latest (annual) S. Michael Marcy Visiting Professor, conducted virtually at the Medical College of Georgia at 
Augusta University. Well deserved Kathy!

SOID is sponsoring 15 general ID-related sessions at the upcoming NCE. Our Chair of the SOID Education Subcommittee, Bob Frenck, 
led the effort to make this happen along with Mary Anne Jackson from the AAP Planning Committee. Also, you’ve perhaps seen the 
invitation to the 2021 Pediatric Infectious Diseases Virtual Course (September 11-12) for which various SOID members are serving 
as Faculty. Promote it widely! A huge thank you to the SOID leaders who worked with PIDS to make this happen as it transitioned 
to a course perhaps more user-friendly for general pediatricians, in addition to its longstanding mission of educating ID Fellows: Deb 
Pallazi, Andrea Hahn, and Kari Simonsen, and Bob Tanz. I’d like to take this opportunity to welcome Flor Munoz to the SOID Executive 
Committee. Flor is very active nationally and internationally with several topics in our field; I know she’ll be a great addition to the 
group. I‘d also like to thank Sharon Chen for joining the Nominations Committee and to Tina Tan for assuming the Chair position as 
Allison Bartlett rotates off. Thank you very much Allison for your work. This committee’s efforts have obvious impact on the mission 
to sustain SOID’s impact and growth.

As usual, if you have colleagues interested in the SOID type of national outreach and collaboration, please refer them to join the Section.

Ken Zangwill, MD

Welcome to new SOID Executive Committee Member
Flor Munoz, MD, MSc, FAAP is an Associate Professor of Pediatrics, Section of Infectious Diseases, Molecular 
Virology and Microbiology, at Baylor College of Medicine, in Houston Texas. Dr Munoz oversees the Transplant 
Infectious Diseases program at Texas Children’s Hospital and teaches on infectious diseases and immunizations. 
In research, she is part of the NIH Vaccine Treatment Evaluation Units (VTEU), where she has been conducting 
clinical studies of vaccines in special populations, including children, adolescents, immunocompromised hosts, 
and pregnant women. She also conducts studies on the epidemiology of respiratory infections, including influenza, 
RSV and SARS-CoV-2. Dr Munoz is an active member of the SOID and the Chapter Immunization Representative 
for the Texas Pediatric Society. She will complete her term on the AAP Committee on Infectious Diseases in 2021. 
Through her work on AAP committees, Dr Munoz has led the writing of the annual AAP policy statement on 

influenza vaccine recommendations and the revision of the technical report on RSV prophylaxis. Dr Munoz earned her medical degree 
from Francisco Marroquin University in Guatemala City, Guatemala. She completed her pediatric residency and her pediatric infectious 
diseases fellowship at Baylor College of Medicine. Dr Munoz will begin her term on the SOID Executive Committee on November 1, 
2021.

Chair’s Letter Continued from Page 1
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Antibiotic Stewardship in Pediatrics: 
Bridging the Gap Between Principles and Practice

Rebecca G. Same, MD1

Jason G. Newland, MD, MEd1

1Department of Pediatrics, Division of Pediatric Infectious Diseases, Washington University School of Medicine in St. Louis

Antibiotics are critically important in the treatment of infections, but the harms associated with antibiotic overuse are all too familiar. 
Antibiotic use is associated with the development of antibiotic resistance and antibiotic-associated adverse events, ranging from kidney 
injury and anaphylaxis to development of Clostridioides difficile infections. Pediatric antibiotic stewardship programs (ASPs) aim 
to reduce antibiotic-associated harm by ensuring that antibiotics are only used when necessary and that, when they are indicated, the 
optimal antibiotic regimen is chosen with the narrowest appropriate spectrum of activity, best dose and route of delivery, and the shortest 
effective duration.

In the American Academy of Pediatrics (AAP) policy statement “Antibiotic Stewardship in Pediatrics,” the authors outline the justification 
for and most important elements of pediatric antibiotic stewardship, including both inpatient and outpatient stewardship programs.1 There 
are now many valuable resources available to ASPs. The Centers for Disease Control and Prevention (CDC) Core Elements of Antibiotic 
Stewardship address the key principles of stewardship across healthcare settings including hospitals, outpatient sites, long-term care 
facilities, and resource-limited environments. The AAP/Pediatric Infectious Diseases Society ASP toolkit contains pediatric-specific 
recommendations that can help support teams trying to establish or strengthen their stewardship programs. Regardless of the setting, a 
multidisciplinary team that includes collaborating physicians, pharmacists, data analysts, nurses, and microbiologists is essential to a 
successful ASP. One fundamental element of stewardship is antimicrobial review, which can be accomplished through prior approval or 
post-prescription audit with feedback, or in many cases a combination of the two approaches. Additional stewardship strategies include 
the development of guidelines and the implementation of syndrome-specific interventions as well as emerging outpatient strategies for 
diagnostic stewardship and novel approaches to reduce unnecessary antibiotic prescriptions for inappropriate indications, such as upper 
respiratory tract infections. Efforts to evaluate outcomes of ASPs can be divided into two primary categories: process measures, like 
antibiotic use, and clinical outcomes, which are appealing but can be much more difficult to measure, especially in children since poor 
clinical outcomes such as mortality are fortunately rare.

A growing body of evidence illustrates the positive effect of stewardship programs, especially the implementation of guidelines and 
handshake stewardship, a unique approach to antimicrobial review through daily in-person rounding and discussions with frontline 
providers.2 Nevertheless, gaps remain between the development of guidelines or education and their successful application to drive 
and maintain changes in practice, especially when it comes to syndrome-specific interventions. Many ASPs already utilize quality 
improvement strategies, including the Model for Improvement, to improve uptake of their recommendations. The iterative and 
multifaceted approach of quality improvement facilitates rapid evaluation of the effect of interventions and enables ASPs to more 
nimbly adjust processes based on practical experience. For example, building a clinical practice guideline for management of urinary 
tract infections may be helpful, but working with stakeholders to identify areas of practice deviation and develop targeted interventions 
and follow critical outcomes over time is more likely to result in sustained changes in practice.3

Increasing incorporation of traditional quality improvement methodology will improve acceptance and sustainability of stewardship 
strategies, but more comprehensive research into how to optimally implement these stewardship approaches is as important as obtaining 
the clinical evidence to define the best practices in antibiotic use.4 Implementation science incorporates behavioral science and 
many theoretical frameworks to assess the best methods to translate evidence-based recommendations into practice. Evidence-based 
recommendations from ASPs often include the elimination or deimplemention of common practices, such as prolonged durations of 
antibiotic therapy for community-acquired pneumonia or unnecessary post-operative surgical prophylaxis. Through implementation 
science, ASPs can gain a deeper understanding of the motivations behind antibiotic decision-making and prescribing behavior while 
learning how to improve antibiotic use. Additionally, this research can support stewardship efforts by identifying both opportunities 
for and barriers to sustained improvement, which can help inform more thoughtful and effective interventions and identify which 
stewardship strategies best fit the local environment. For example, while handshake stewardship may work well in a large academic 
center with substantial resources dedicated to its ASP, it may be impractical at a smaller community hospital with limited resources, 
where a focus on clinical decision support tools for frontline providers may prove more sustainable. There is still much to learn about 

Continued on Page 4
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how we can select and refine existing stewardship strategies to adapt to local environments and improve both initial acceptance and 
long-term sustainability of changes in antibiotic use.

The COVID-19 pandemic has added unique challenges to the already complex background of stewardship implementation. It has 
been widely reported that antimicrobial prescribing for hospitalized patients with COVID-19 is very high, despite the infrequency of 
confirmed bacterial or fungal co-infections.5 Not surprisingly, recent evidence suggests that this, likely in combination with reallocation 
of resources from other infection prevention practices, has contributed to a rise in antimicrobial resistance.6 Resources have also been 
diverted away from antimicrobial stewardship in order to focus on pandemic response, leaving stewardship teams stretched thin at a 
time when their support is more needed than ever.7 As the pandemic drags on, ASPs are learning how to adapt their programs to continue 
optimizing antibiotic use in all patients while taking on the additional responsibilities associated with keeping up with constantly 
evolving literature to advise frontline clinicians and healthcare systems in the management of COVID-19. As a discipline that relies on 
interpersonal relationships and collaboration, stewardship has particularly suffered from the decrease in social interactions required to 
curb the spread of COVID-19.

One of the biggest shifts in medicine during the pandemic has been the dramatic increase in the use of telemedicine, which brings both 
challenges and opportunities for antibiotic stewardship. Prior to the pandemic, some studies had shown an increase in the use of antibiotics 
associated with direct-to-consumer telemedicine in children, a potentially worrying sign for antibiotic overuse.8 However, others have 
shown that telemedicine does not necessarily result in increased antimicrobial prescribing, especially if implemented in conjunction with 
a pre-existing antimicrobial stewardship program and as part of a robust healthcare system.9 As all providers adapt to the increased use of 
telehealth, it is critical that ASPs shift their focus as well and find unique ways to support telemedicine. Research suggests that existing 
outpatient strategies, such as education and peer comparison, can be successfully implemented to reduce unnecessary antibiotic use in 
telemedicine.10 Current stewardship tools, including the CDC Core Elements of Antimicrobial Stewardship and the AAP/PIDS ASP 
toolkit can and should be integrated into telemedicine to help optimize prescribing from the outset. ASP personnel should be consulted 
whenever possible as systems develop and expand their telemedicine programs.

One particularly promising aspect of the expansion of telemedicine is the potential to extend stewardship to settings, such as community 
and rural hospitals, that may not otherwise have access to the resources needed for a robust stewardship program. While virtual handshake 
stewardship may be challenging, telehealth can provide opportunities for remote education and antimicrobial review.11 Clinicians have 
gotten more comfortable with telemedicine and the expanded use of virtual tools for meeting and conducting other aspects of business 
during the pandemic, which may allow for an increased reach of stewardship into areas that had previously lacked access to ASPs.

In recent years, antimicrobial stewardship has expanded rapidly, fueled by research demonstrating the important role stewardship plays 
in reducing the harms associated with antibiotic overuse. This policy statement from the AAP is an important resource that highlights the 
central components of antimicrobial stewardship in pediatrics as well as resources to build and sustain ASPs. We believe that there are 
several promising areas for future research and expansion of stewardship, including implementation science, which can help optimize 
the practical application of stewardship principles, and leveraging the rise of telemedicine during the COVID-19 pandemic to broaden 
the reach of ASPs to harder to reach areas.

References:
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AAP Chapter Column – Project Firstline ECHO Benefits  
Nebraska’s Pediatricians

Melissa St. Germain, MD, FAAP
President, Nebraska Chapter of the AAP

2020 provided the rare opportunity to study an entirely new infectious disease on a worldwide scale. Out of necessity, pediatricians have 
worked to stay nimble and diligent as we study the evolution of this virus and its effect on the population. Over the last twelve months, 
we have relied heavily on our infectious disease specialists to guide us in best practices, protocols, and treatment plans.

The CDC has been instrumental in providing guidance during these unprecedented times. In October 2020, the CDC recognized the 
need to support ongoing education for frontline healthcare providers about infection prevention and control. CDC’s Project Firstline 
was created as a way to address this need. The CDC worked in partnership with fifteen national healthcare organizations, including the 
AAP, as well as health departments in many states. The Project Firstline curriculum is designed to be flexible, informative, and timely.  

AAP’s partnership with CDC provided the opportunity for grant funding for individual AAP chapters to utilize the Project Firstline 
curriculum in a local, meaningful way. The Nebraska chapter of the AAP applied for, and was awarded, grant funding. We utilized 
the ECHO (Extension for Community Healthcare Outcomes) platform in our trainings. ECHO sessions are unique in including a brief 
didactic session, followed by a highly interactive case discussion. The case is presented by one of the session participants, with discussion 
and Q&A facilitated by local experts.

Project ECHO launched in Nebraska at Children’s Hospital and Medical Center in 2017 with a series devoted to childhood obesity, 
supported by an AAP grant. Children’s continues to serve as a very active ECHO hub and has offered 8 series since 2017 on such diverse 
topics as mental health, social determinants of health, and sports medicine. This existing infrastructure provided the perfect partnership 
for the Nebraska Chapter to facilitate the grant.

Nebraska’s Project Firstline ECHO consisted of four sessions conducted throughout February and March of 2021. Session topics were 
chosen based on feedback from our members. Sessions presented included:

•   Triage and Response Protocols, Risk Recognition and Communication presented by Russell McCulloh, MD, FAAP, pediatric 
infectious disease

•   Epidemic/Pandemic Response presented by Bob Rauner, MD, MPH, family practice
•   Applying the Current IPC Guidance for COVID-19 Precautions to Your Job and Facility presented by Angela Kratochvil-Stava, 

MD, FAAP, pediatrics
•   Clinical Evidence and Basics of Transmission presented by Alice Sato, MD, PhD, FAAP, pediatric infectious disease

Additional faculty contributors to the sessions included Sheilah Snyder, MD, FAAP, pediatric hospitalist, and Debra Tomek, MD, FAAP, 
pediatrics.

Antibiotic Stewardship in Pediatrics: Bridging the Gap . . .  Continued from Page 4
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Each session included at least 20 participants from across the state, mostly Chapter members. The sessions also generated interest 
among advanced practice providers and family practitioners.  Nebraska is a large, rural state. The ECHO platform encourages active 
participation from geographically diverse regions and the discussions during the sessions were rich with ideas and new connections 
formed. The didactic portion of these sessions were recorded and made available on demand to providers unable to participate in the 
live events.

Through participant conversation in the ECHO sessions, providers were able to share and discuss issues directly related to their current 
practice situation and procedures and gain input and advice to determine best practices in these situations. During one session, we 
recognized the need to advocate with the state athletic association to change guidelines related to sports physicals for the coming 
academic year.

In addition to the ECHO sessions, the Chapter’s social media committee, affectionately referred to as our “Tweetiatricians”, utilized our 
social media presence on FaceBook and Twitter to share additional information and resources available through CDC’s Project Firstline 
to reach an even broader audience. These posts include brief video discussion on a variety of topics from the proper use of PPE to 
COVID strains and proper cleaning and disinfection. These efforts will continue well beyond the end of the ECHO series. 

The partnership between the CDC, national AAP, and local AAP chapters has been invaluable in providing timely, relevant, evidence-
based infection prevention and control information to our members and those who provide health care for the children of Nebraska. 
Together, our voices will shape the future of child health in Nebraska.

To learn more about Project Firstline click here.

ID Training Fellows Column – Use of next generation sequencing 
(NGS) techniques in pediatric infectious diseases: Principles, current 

applications, and future perspectives
Rachit Chawla, MD, FAAP1

William Otto, MD, FAAP2

Megan Donahue, MD, FAAP3

Travis Price, PhD4

Shangxin Yang, PhD4

1Harbor-UCLA Medical Center, Division of Pediatric Infectious Disease
2Children’s Hospital of Philadelphia, Division of Infectious Diseases

3Brooke Army Medical Center, Pediatric Infectious Diseases
4UCLA Health/UCLA Department of Pathology & Laboratory Medicine

Next generation sequencing (NGS) techniques are increasingly being used in clinical infectious diseases at multiple centers across 
the world and there has been rapid development of this technology in the past decade. However, the optimal niches for using NGS in 
diagnostics, infection prevention, and treatment monitoring has eluded many clinicians either due to lack of understanding of application 
of such technology or limitations of the technology itself. In this short review, we attempt with case examples to describe the principles 
and use of NGS in different aspects of the healthcare system.
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NGS: Basics

The chemistry, platforms and the genomic terms used with NGS technology1but the use of whole-genome sequencing for antibiotic 
susceptibility testing (WGS-AST:

•   First-generation sequencing: Nucleotide sequencing that relied on chain termination (Sanger) methodology in single-tube 
reactions. This is the original sequencing method that is accurate, but lack of throughput.

•   Second-generation sequencing: Nucleotide sequencing methods that sheared the genome into small DNA fragments to 
massively parallelize chain-termination based sequencing and detect base identity by monitoring release of pyrophosphate 
(454), release of hydrogen (Ion Torrent), or color of fluorescent reversible-terminator nucleotides (Illumina).

•   Third-generation sequencing: Nucleotide sequencing that relies on real-time single-molecule sequencing chemistry via 
monitoring of fluorescently labeled nucleotide incorporation (Pacific Biosciences) or change of electrical current after DNA 
passes through a protein channel “pore” on a membrane (Oxford Nanopore).

•   Quality score: A measure of the probability of an inaccurate base call, typically represented by the Phred score [Q]. A Q of 10 
represents a 1 in 10 chance of error, whereas a Q of 40 is a 1 in 10,000 chance of error. Generally Q30 represents very high 
quality with less than 0.1% chance of error.

•   Coverage: A measure of how many instances a base was sequenced, as quantified by number of unique reads mapped to that 
position in the genome. A “genome coverage of 30x” means that on average, each base of the genome has 30 reads mapped.

•   Sequence read: Inferred nucleotide sequence of a genome fragment. Reads range from short (75 bp) to long (200k bp).
•   Contig: A contiguous longer sequence created by assembling multiple overlapping shorter sequence reads.
•   Genome assembly: A singular (complete) or set of contigs after aligning and merging all sequence reads. Assemblies can be 

created de novo (relies only on raw sequence reads) or by mapping to a reference genome.

Types of NGS methods (Illustrated in Fig 1):

Case: 
A pediatric patient with a history of pre-B-cell acute lymphoblastic leukemia presented with violaceous targetoid lesions on extremities 
with concern for disseminated fungal disease as per computed tomography scan. A skin biopsy was collected, and the pathologic 
examination noted numerous septate hyphae consistent with Aspergillus. This observation was further supported by a positive 
galactomannan enzyme immunoassay while all fungal cultures remained negative. However, the NGS test revealed Rhizomucor miehei, 
a completely different mold requiring different antifungal treatment. This result was confirmed by a reference laboratory using Sanger 
sequencing2

1.  Targeted Metagenomics:
Principle: Amplicon Sequencing is the most commonly used method for targeted metagenomics. The amplicon of genetic marker genes 
that are universally present in certain groups of microorganisms (e.g. 16S gene for all bacteria, ITS for fungi), with the results possibly 
revealing the identities of all species in that particular group. One example is a laboratory-developed ribosomal internal transcribed 
spacer (ITS) targeted amplicon-based NGS assay for the identification of fungal etiology in fungal stain positive FFPE (formalin fixed 
paraffin embedded) tissue samples. Amplicon is the ITS gene fragment that is amplified as a result of PCR1.

ITS is part of the non-transcriptional region of the fungal rRNA gene. The ITS sequences used for fungal identification usually include 
ITS1 and ITS2. In fungi, 5.8S, 18S, and 28S rRNA genes are highly conserved, whereas ITS can tolerate more mutations in the 
evolutionary process due to less natural selection pressure and exhibits extremely wide sequence polymorphism in most eukaryotes. At 
the same time, the conservative type of ITS is relatively consistent within species, and the differences between species (or even stains) 
are obvious. They have been widely used in phylogenetic analysis of different fungi.

Sample type: tissue samples (FFPE or fresh), blood, body fluids.

ID Training Fellows Column – Use of next generation sequencing . . .  Continued from Page 6
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Potential indications/clinical data:
1.   Invasive fungal infections in immunocompromised patients2

2.   Infective endocarditis3

3.   Periprosthetic joint infections4

Advantages:
1.   Higher sensitivity compared to culture: capable of detection of dead or fastidious fungus.
2.   Higher accuracy compared to histopathology: capable of identifying to the species level for fungi.

Limitations:
1.   Environmental contamination can lead to false positive results.
2.   The current fungal databases are incomplete and less developed than the bacterial databases
3.   False negative can occur.
4.   NGS results should always be interpreted in conjunction with histopathology, fungal culture, and clinical presentation to confirm 

a diagnosis.

Case:
A 14-year-old boy with severe combined immunodeficiency presented three times to a medical facility over a 4-month period with 
fever and headache that progressed to hydrocephalus and status epilepticus necessitating a medically-induced coma. Diagnostic workup 
including brain biopsy and extensive microbiological tests including molecular tests were unrevealing during first 2 admissions. During 
progression of symptoms and during 3rd admission an unbiased next-generation sequencing of the cerebrospinal fluid identified 475 
sequence reads corresponding to leptospiral infection. Clinical assays for leptospirosis were negative. Targeted antimicrobial agents 
were administered, and the patient was discharged home 32 days later with a status close to his premorbid condition. Polymerase-chain-
reaction (PCR) and serologic testing at the Centers for Disease Control and Prevention (CDC) subsequently confirmed evidence of 
Leptospira santarosai infection5.

2.  Shotgun metagenomics:
Principle: Shotgun metagenomics sequences the genomes of all the microbes in the entire microbial community. It involves direct 
sequencing of the samples without isolating individual microorganisms by NGS, with the results possibly revealing the identities all 
species in the sample. However, each microorganism may only be partially sequenced. Its advantage lies in the capacity for species-
level reconstruction in the taxonomic analysis and for the functional annotation with pathway predictions of the studied microbiome. In 
the blood stream it can be used to target the cell free microbial DNA, however, specificity is the problem as it detects microbial DNA 
released from anywhere in the body, regardless of clinical relevance6. The Karius® test is one example of such a technique.

Sample type: Plasma, body fluids such as CSF and joint fluids, BAL

Potential indications/Clinical data:
1.  Sepsis7

2.  Endocarditis8

2.  CSF testing for meningitis and encephalitis9

3.  Pleural empyema10

4.  Prosthetic joint infections11

5.  Lower respiratory tract infections12

Advantages:
1.   Highly sensitive with limit of detection 10-100 CFU/ml for bacteria in body fluids.
2.   Can detect bacteria, parasites, viruses, and fungi (culturable and non-culturable), and potentially resistance markers in the same 

sample.
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3.   Provide in-depth genetic information (i.e., AMR profile, virulence, genomic epidemiology) and rapid turnaround times (10-48 
hours)

Limitations13:
1.   High levels of host genetic material relative to pathogen genetic material can reduce sensitivity unless effective host depletion is 

applied
2.   Extremely high cost per test
3.   Low specificity due to false positive and contamination14

4.   Gen Bank (NCBI) Database can have errors and continues to be updated.

Case: 
In 2011, the U.S. National Institutes of Health Clinical Center experienced an outbreak of carbapenem-resistant K. pneumoniae (CRKP) 
that affected 18 patients, 11 of whom died. WGS (whole genome sequencing) was performed on CRKP isolates to gain insight into why 
the outbreak progressed despite early implementation of infection control procedures. Integrated genomic and epidemiological analysis 
traced the outbreak to three independent transmissions from a single patient who was discharged 3 weeks before the next case became 
clinically apparent. Additional genomic comparisons provided evidence for unexpected transmission routes, with subsequent mining of 
epidemiological data pointing to possible explanations for these transmissions16.

3.  Whole genome sequencing (WGS): 
Principle: Whole genome analysis of a single organism which grows on culture media from a clinical sample for antibiotic resistance 
genomic profiling and phylogenetic interrogation. It involves sequencing the full genome of either pure isolated microorganisms or one 
single microorganism (such as a virus) in a human sample with >99% genome coverage. WGS based single nucleotide polymorphism 
(SNP) analysis has been used for outbreak investigations amongst the same organism isolated from different patients at the same facility 
as illustrated in the case.

Sample type: Pure isolates from the culture media, human samples (e.g. blood) containing high load of viruses (e.g. SARS-CoV-2)

Potential indications / Clinical data:
1.   For antimicrobial resistance there is robust data for Mycobacterium tuberculosis complex, E. coli, S. pneumoniae, N. gonorrhea, 

and Non tubercular mycobacteria (M.abscesses, M.avium complex) with excellent concordance with phenotypic methods.
2.   Infection control and outbreak investigation
3.   Genomic surveillance for variant monitoring e.g. in SARS-CoV2

Advantages:
1.   More accurate and easier to standardize compared to the phenotypic AST assays. This is especially the case for slow-growing 

bacteria such as MTB.
2.   Provide high-definition phylogenetic information for accurate genetic relatedness analysis, which is critical in guiding outbreak 

investigation. 
3.   Identifies the Origin and Progression of outbreaks17,18

Limitations:
1.   High cost and high technical complexity which limits its wider application
2.   There is a need for efficient data management of WGS data, user-friendly pipelines that do not require specialized bioinformaticians, 

and rapid interpretable results
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4.  RNAseq and transcriptomics:

Microbial exogenous small RNA15: A tremendous diversity of exogenous RNAs from non-human sources has been seen in human 
plasma, which indicates there is a relationship between the host and the microbiome, food sources and/or the environment. Extensive 
analysis (in vitro, ex vivo and in vivo) and cataloguing of small RNAs produced by pathogens has been under way for several years 
and will provide a comprehensive reference database of exogenous RNA signals that may be useful for future clinical infection studies. 

Pathogen mRNA15: Measurement of microbial mRNA may be a useful marker of infection, as expression may improve detection in 
cases of low-level infections (for example, bacteremia and cerebrospinal fluid infections) and could act as a better predictor of disease 
compared to direct genomic detection.

Host Transcriptomics15:
Host response, in the form of mRNA signatures, is also likely to become useful for monitoring specific infections. For example, 
upregulation of specific host immune factors (interferon beta 1 (IFNB1) interferon lambda 2 (IFNL2) and interferon lambda 3 (IFNL3)) 
was recently demonstrated for genotype 3 HCV infection, which is associated with accelerated liver fibrosis and is an independent risk 
factor for hepatocellular carcinoma, compared to non-genotype 3 HCV infection.

Sample type: PBMC (single cell), plasma, whole blood, samples with human cells

Potential indications/Clinical data:
1.   Ex vivo studies on Neisseria meningitidis infections in human blood have yielded dozens of small RNAs that seem to be associated 

with bacterial blood infections15.
2.   Multiple studies of the Mycobacterium tuberculosis microRNAome have yielded numerous biomarkers that are currently being 

explored for diagnostic purposes and even for phenotype–genotype predictive diagnostics (such as for identifying the presence of 
multi-drug resistance)15.

3.   The simple detection of human papilloma virus (HPV) DNA is not sufficient to diagnose HPV-related squamous cell carcinoma 
(HPV DNA is detectable in ~14% of healthy control women); thus, RNA-based diagnostics to detect HPV have been developed. 
HPV early oncoprotein E6/E7 mRNA detection, as a surrogate for active infection, may provide a better predictive value for 
cervical cancer15.

Advantages:
1.   Fast, accurate, sensitive, high throughput in terms of the number of clinical samples that can be analyzed, cost-effective and 

requiring low sample input

Limitations:
1.   Still in the translational phase
2.   Performance metrics and reference standards are lacking
3.   High cost

The major limitations of all techniques listed above are lack of formal guidelines to standardize and implement these techniques, and 
lack of reimbursement codes limiting its use in clinical medicine. These techniques are here to stay, and clinical guidelines need to start 
incorporating these techniques for indications where they have the appropriate niche.
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Figures:

Fig 1. Summary of clinical NGS tests

Fig 2. Consideration for implementation of clinical microbiology NGS test:
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Fig 3. Example of a workflow in an NGS infectious disease lab 

Figure 4. Comparison of different NGS Platforms:
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Christopher J. Harrison, MD, FAAP, FPIDS, Professor of Pediatrics at the Children’s Mercy Hospital and UMKC, Kansas City, MO

Katie VanderVelde, MD, Pediatric Infectious Diseases Fellow, Children’s Mercy Hospital, Kansas City, MO

Case:
A 7-year-old boy presents in April with intermittent fever up to 38.9o C for six days and two days of rash that worsened this morning. 
His family just returned from a 2-week camping trip to the Smoky Mountains in Tennessee. No one else in the family has been ill. His 
activity and appetite have dwindled in the past 48 hours. Physical examination reveals mild cervical adenopathy, mild conjunctivitis 
and a nonpruritic petechial rash on his lower extremities. Laboratory evaluation reveals hyponatremia, leukopenia, lymphopenia, and 
thrombocytopenia.

Question:
In a world focused on COVID-19 and MIS-C, we need to remind ourselves of other febrile diseases especially as the weather warms and 
people start to travel. For example, when should we be suspicious of tick-borne infections?

Background:
Tick-borne diseases (TBD) comprise ~75 percent of all nationally notifiable vector-borne diseases reported to Centers for Disease 
Control and Prevention (CDC) each year.1 The most common tick-borne infections in the United States are Lyme disease, ehrlichiosis, 
anaplasmosis, Rocky Mountain spotted fever (RMSF), and babesiosis.2 In 2017, 42,743 Lyme disease cases, 7,718 anaplasmosis and 
ehrlichiosis cases, 6,248 spotted fever rickettsiosis cases, 2,368 babesiosis cases, and 239 tularemia cases were reported.3 Other tick-
borne infections are not as well known, including southern tick-associated rash illness (STARI) and those due to Heartland Virus, 
Bourbon Virus, Colorado tick fever virus, Powassan virus, and Rickettsia parkeri.4

Tick bites are usually painless and may not be easily visible/noticeable to those who have been bitten, e.g. the scalp. Patients may not 
volunteer a tick bite history; therefore, a careful history to elicit risk factors for tick exposure is necessary. In TBD studies, a tick bite 
history was absent in 30% to 40% of confirmed cases.5 Pathogen transmission usually occurs via the tick’s infected salivary secretions, 
regurgitated midgut contents, feces, or coxal fluid (urine equivalent in arthropods).6 The duration of tick attachment necessary for 
transmission varies widely. Transmission of bacterial agents usually requires over 24 hours, although Babesia species and Anaplasma 
phagocytophilum can be transmitted in only 6-24 hours in animals.14, 7

Epidemiology:
Regions for specific TBD usually parallel the regions where the associated tick vectors are endemic; therefore, understanding tick 
epidemiology and thereby tick-borne infection geography is key to making (or excluding) presumptive diagnoses.8 While there are 
highly endemic areas for some tick species and the diseases for which they are vectors, TBD have been reported in all of the contiguous 
48 states.9

For example, there are at least 3 known tick vectors for RMSF. See Table 1. Due to the breadth of the geographical distribution of these 
vectors, RMSF has been reported in nearly every region of the United States. Yet five states – Arkansas, Missouri, North Carolina, 
Oklahoma, and Tennessee – accounted for 63% of reported cases from 2002-2012.2 Ehrlichiosis, on the other hand, is generally found 
only from the Great Plains eastward, the geographic range of the Lone Star tick, Amblyomma americanum. The highest incidences of 
ehrlichiosis are therefore found in Arkansas, Delaware, Missouri, Oklahoma, Tennessee, and Virginia.2 Both RMSF and ehrlichiosis, 
however, are particularly prevalent throughout southeastern, south-central, and mid-Atlantic portions of the United States. Clinicians in 
these regions and those caring for travelers who recently visited these areas should maintain a high index of suspicion for both RMSF 
and ehrlichiosis in febrile patients with compatible presentations, particularly during months of the year when ticks are circulating.

This contrasts starkly with Lyme disease, which (along with anaplasmosis and babesiosis) is highly prevalent in the Northeast, upper 
Midwest, and to a lesser extent in mountain ranges along the Pacific coast. These are the regions of the Ixodes species ticks. The absence 
of Ixodes ticks in many portions of the United States makes testing for Lyme disease unwarranted, unless the patient recently traveled to 
an endemic area.10 Of note, anaplasmosis extends into the Ehrlichiosis belt as well.

Clinical presentation:
Fever, headache, malaise, arthralgia, and myalgia are features common to many TBD.11 These symptoms and many initial presentations 
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of tickborne diseases are nonspecific, sharing features of many other infectious and non-infectious conditions (See Table 2). For example, 
as many as 75% of patients ultimately proven to have tickborne rickettsial disease, are given another diagnosis when they first seek for 
medical care.12 Clinical clues, characteristic skin findings, and common laboratory abnormalities that suggest tickborne diseases are in 
Table 1.

Diagnosis and Treatment:
The key to diagnosing TBD is a careful history of travel, of engagement in outdoor activities, and also having TBD in the differential. 
The ability to identify specific ticks may assist with diagnosis if ticks were observed by the family. Pictorial guides are available online 
and often are helpful.1

The tough cases are not those with a suggestive travel or a tick bite history, or where classic physical findings (like petechiae in the 
case above, or hepatosplenomegaly and relapsing fever with babesiosis) are present. The real challenge is the generic presentation of 
more than three febrile days that would ordinarily be expected for a self-limiting viral infection plus an unhelpful examination. These 
presentations can lead to an initial “fever workup” (usually a complete blood count, perhaps electrolytes, renal and liver functions 
studies, and a urinalysis) that can contain “nuggets of truth”, as a onetime mentor called them. 

Laboratory nuggets include Lyme Disease being the major TBD for which thrombocytopenia is not a classic finding. Hemolytic anemia 
and its consequences are peculiar to babesiosis. In contrast, leukopenia and hyponatremia are characteristic of several (anaplasmosis, 
ehrlichiosis, tularemia and RMSF). All can have elevated transaminases. Morulae in the peripheral smear are common with anaplasmosis, 
but uncommon in ehrlichiosis.

For most tick-borne illnesses, confirmatory pathogen specific testing results (whether serologic, molecular based or histopathologic) 
may take days or weeks. See table 1. In patients with a history, examination, and preliminary laboratory findings consistent with a 
nonviral TBD, empiric treatment should be started.5 Of note, empiric treatment does not interfere with confirmatory diagnosis. Specifics 
of testing and treatment are beyond the scope of this column, but details are available online and in common textbooks.1, 5, 10, 11

Summary:
As the seasons shift to those when ticks abound, consider TBD when patients present with prolonged or relapsing fevers. Ask the specific 
travel questions. Perform appropriate workups, and, if suspicion is high for TBD, begin empiric therapy.

Table 1. Principal tick-borne illnesses in the US: characteristics for comparison1, 2, 4, 11, 13 

Disease Organism Vector Reported 
Seasonality

Geographic 
Distribution

Incubation 
Period

Clinical 
Clues and 

Skin Findings

Lab 
Abnormalities

Diagnosis

Anaplasmosis Anaplasma 
phagocytophilum

Blacklegged 
tick (Ixodes 
scapularis, I. 
pacificus)

Summer, 
fall

New 
England; 
north central 
and Pacific 
regions of 
US

5-14d Febrile 
illness with 
headache, 
myalgias

Rash rare

Thrombocytopenia

Leukopenia

Hyponatremia

Elevated transam-
inases

CSF pleocytosis 
in those with CNS 
manifestations

Morulae in 
peripheral 
blood smear 
(25% to 
75%) 
Acute and 
convalescent 
antibody 
titers   
PCR assay
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Babesiosis Babesia microti

Other Bebesia 
species

Blacklegged 
tick

Late spring, 
summer, 
fall

Northeast, 
upper Mid-
west

1-9w Malaria-like 
illness with 
relapsing 
fever, hepato-
splenomegaly, 
and jaundice

Rash not usu-
ally detected

Hemolytic anemia 
(severe)

Elevated reticulo-
cyte count

Thrombocytopenia

Positive direct 
Coombs

Proteinuria

Elevated transam-
inases

Elevated creatinine

Elevated BUN

Intraeryth-
rocytic 
parasites in 
peripheral 
blood smear   

PCR assay

Ehrlichiosis Ehrlichia chaf-
feensis

Other Ehrlichia 
species

Lone  
star tick 
(Ambylom-
ma  
america-
num)

Possibly 
blacklegged 
tick

Mostly 
April- 
September, 
but can 
occur year-
round

Primarily 
southeast, 
south 
central, east 
coast, and 
Midwest 

5-14d Febrile illness 
with rash, 
headache, 
myalgias

Petechial,  
maculo- 
papular, or 
diffuse  
erythema 
(66% of  
children)

Thrombocytopenia

Leukopenia

Anemia

Hyponatremia

Elevated transam-
inases

CSF lymphocytic 
pleocytosis and 
increased protein

Morulae in 
peripheral 
blood smear 
(<20%) 

Acute and 
convalescent 
antibody 
titers

Lyme disease Borrelia  
burgdorferi 

Blacklegged 
tick 

Western 
blacklegged 
tick  
(I. pacificus)

Spring, 
summer, 
and fall. 
>50% 
during June 
and July

Mostly New 
England, 
northeastern, 
and mid-
Atlantic 
states.  
Less 
common 
in upper 
Midwest. 
Rare in 
upper 
northwest.

3-32d  
(median 
11d)

Monoarticular 
arthritis 
Aseptic  
meningitis 
Facial nerve 
palsy

Erythema mi-
grans (single 
or multiple)

Elevated ESR

Leukopenia

Thrombocytopenia

Mild elevation to 
transaminases

Microscopic hema-
turia or proteinuria, 

CSF lymphocytic 
pleocytosis, elevat-
ed protein, normal 
glucose

Serology 
with 
confirmatory 
Western blot
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RMSF Rickettsia  
rickettsia

American 
dog tick

Rocky 
Mountain 
wood tick

Brown dog 
tick

Mostly 
Spring, 
summer, 
fall, but 
can occur 
year-round 
in endemic 
areas

Throughout 
most of US. 

3-12d Maculo- 
papular rash 
in >90%, 
often in palms 
and soles; 
petechiae in 
dependent 
areas

Thrombocytopenia

Hyponatremia

Elevated transam-
inases

Leukopenia, 
Anemia

CSF pleocytosis

Acute/ 
convalescent 
antibody 
titers 
Immunohis-
tochemistry 
of biopsied 
skin lesion 
PCR assay

Tularemia Francisella  
tularensis

Amblyomma 
americanum, 
Dermacen-
tor varia-
bilis, 

D. andersoni

Mostly 
Spring, 
summer, 
fall, but 
can occur 
year-round 
in endemic 
areas

All US 
states except 
Hawaii

3–5 days 
(range 1-14 
days)

Papule or 
necrotic ulcer 
at site of tick 
bite

Regional 
adenopathy

Pulse-tem-
perature disso-
ciation (42%)

Thrombocytopenia

Hyponatremia

Elevated transam-
inases

Variable peripheral 
leukocyte count

Blood, fluid 
or tissue 
culture 
Acute and 
convalescent 
serology

Table 2. Infectious conditions that resemble tick-borne illnesses:

Bacterial sepsis RMSF

Ehrlichiosis
Severe abdominal pain, appendicitis RMSF
Bacterial cellulitis, tinea, insect envenomation Lyme disease

STARI
Arthritis (septic, post-infectious, rheumatologic) Lyme disease
Cat-scratch disease, lymphadenitis Tularemia
Malaria Babesiosis
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Member At Large Article – Current update on management  
of uncomplicated Gonococcal Infections

Gurinder Kumar, MD, Metrohealth Medical Center, Cleveland, Ohio

Gonorrhea is the second most commonly reported notifiable disease in the U.S. As per CDC, 583,405 cases were reported in 2018– the 
most reported in more than 20 years. Gonococcal infections, including cervicitis, urethritis, epididymitis, and proctitis, are a significant 
cause of morbidity among both sexually active men and women. The treatment of these sexually transmitted infections (STIs) has 
evolved over the years, mainly due to the emergence of antibiotic resistance. Since treatment failure for gonococcal eradication has 
significant public health implications, it is desirable for therapeutic regimens to have efficacy rates of greater than 95 percent. The 
selection of the treatment regimen must also include consideration of drug resistance and potential co-pathogens, such as Chlamydia 
trachomatis and Mycoplasma genitalium. Since 2015, dual therapy with ceftriaxone and azithromycin has been the only recommended 
regimen for uncomplicated gonorrhea. However, recent data from CDC’s 2013-2019 Gonococcal Isolate Surveillance Project (GISP) 
showed growing azithromycin resistance and low prevalence of ceftriaxone resistance in gonorrhea in the U.S.

On December 17, 2020, CDC’s Division of STD Prevention (DSTDP) released a special Morbidity and Mortality Weekly Report 
(MMWR) policy note, 2020 Update to CDC’s Treatment for Gonococcal infections, to highlight key adjustments in gonorrhea treatment 
practices.1

The major recommendations included removal of azithromycin from its recommended treatment regimen for uncomplicated gonorrhea in 
adolescents and adults and suggested single dose of ceftriaxone 500 mg administered intramuscularly to effectively eradicate gonorrhea 
infection. (Figure 1)

 

Figure 1: Highlights of changes in management of uncomplicated Gonococcal infection 2015 vs 2020

https://doi.org/10.1186/s13071-019-3396-9
https://doi.org/10.1186/s13071-019-3396-9
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The rationale behind the changes and treatment summary (Table1) has been discussed as follows.
Rationale for change in gonorrhea treatment recommendations:

Ceftriaxone meets the strict treatment efficacy goals of treating gonococcal infections with single-dose therapy, few adverse effects, and 
relatively low rates of drug resistance.

1.   Ceftriaxone, the recommended treatment for N. gonorrhoeae, is a bactericidal third-generation cephalosporin with widely variable 
pharmacokinetics.2 Efficacy is best predicted by time that the serum free (i.e., unbound) drug concentration remains higher than 
the organism’s MIC. The therapy has been estimated to require concentrations higher than the strain MIC for approximately 20–24 
hours for effective urogenital gonorrhea treatment. A previously recommended 250 mg ceftriaxone dose does not reliably achieve 
levels higher than an MIC ≥0.125 μg/mL for an extended duration which can effectively eradicate the susceptible organism. Due 
to this, the CDC has increased the recommended dose to 500 mg.

2.   The pharynx tends to be screened less often than other anatomic sites, and globally, most reported ceftriaxone-based regimen 
treatment failures have involved treatment of pharyngeal gonorrhea.3 Ceftriaxone concentrations tend to be more variable in the 
pharynx, and treatment of N. gonorrhoeae likely requires longer times above the strain’s MIC.4 Continued uncertainty regarding 
ceftriaxone pharmacokinetics and pharmacodynamics in treating pharyngeal gonorrhea and the higher likelihood of treatment 
failures at this site strengthen the recommendation for an increase in the ceftriaxone dosage to 500 mg.

Rationale for removal of azithromycin from the recommended regimen:
A combination of therapies using a highly effective gonococcal therapeutic agent with cotreatment for chlamydia has been recommended 
by the CDC since as far back as 1985.

As of December 2020, dual therapy for gonorrhea is no longer recommended due to increasing concern for antimicrobial stewardship 
and the continued low incidence of ceftriaxone resistance in the United States.

The updated guidelines now recommend adding 100 mg of oral doxycycline (not azithromycin) twice a day for 7 days if chlamydial 
coinfection has not been ruled out due to following reasons:

1.   The concerns regarding potential harm to the microbiome and the effect on other pathogens diminishes the benefits of maintaining 
dual therapy as the recommended treatment regimen.

2.   Evidence from the MORDOR trial demonstrated increased antibiotic resistance among children who received twice-yearly doses 
of azithromycin during a mass-dosing campaign in Africa.5

3.   Data from CDC’s 2013-2019 Gonococcal Isolate Surveillance Project (GISP) showed growing azithromycin resistance in gonorrhea 
and continued low incidence of ceftriaxone resistance in the United States.
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Table 1: Summary of treatment of uncomplicated Gonococcal infection

Anatomical area of infection Antibiotic If Chlamydial infection not excluded

Cervix/Urethra/Rectum Single dose of ceftriaxone

•   500 mg IM if weight <150 kg (~300 lb)
•   1 g IM if weight >150 kg (~300 lb)

Alternative regimen if ceftriaxone not available:

•   Single dose of gentamicin 240 mg IM plus a single 
dose of azithromycin 2 g PO 

OR

•   Single dose oral cefixime 800 mg PO

Doxycycline 100 mg BID PO for 7days.

(During pregnancy, a single dose of 
azithromycin 1 g PO)

Pharynx Single dose of ceftriaxone 500 mg IM if weight <150 kg 
(~300 lb)
1 g if weight >150 kg (300 lb).

Alternate treatment:

NO reliable alternative treatment available.
Refer to ID specialist for alternative specialist 
recommendation.

NOTE: For patients with pharyngeal gonorrhea, Test 
of cure is recommended using culture or NAAT 7-14 
days after initial treatment, regardless of treatment 
regimen.

Doxycycline 100 mg bid PO for 7days.
(During pregnancy, single dose of 
azithromycin 1 g PO)

Retesting Recommendation

•   A test-of-cure is unnecessary for persons with uncomplicated urogenital or rectal gonorrhea who are treated with any of the 
recommended or alternative regimens.

•   It is recommended in patients with pharyngeal gonorrhea for a test-of-cure using culture or nucleic acid amplification tests 7–14 days 
after initial treatment, regardless of the treatment regimen.

•   Because reinfection within 12 months ranges from 7% to 12% among persons previously treated for gonorrhea, persons who have 
been treated for gonorrhea should be retested three months after treatment regardless of whether they believe their sex partners were 
treated.  If retesting at three months is not possible, clinicians should retest within 12 months after initial treatment.

Conclusion

Neisseria gonorrhoeae is an important cause of sexually transmitted infections that can have severe reproductive health consequences. 
N. gonorrhoeae can rapidly develop antibiotic resistance. Based on review of recent evidence, CDC recommends a single 500 mg 
intramuscular dose of ceftriaxone for uncomplicated gonorrhea. Treatment for coinfection with Chlamydia trachomatis with oral 
doxycycline (100 mg twice daily for 7 days) should be administered when chlamydial infection has not been excluded. Continuing to 
monitor for emergence of ceftriaxone resistance through surveillance and health care providers’ reporting of treatment failures will be 
essential to ensuring continued efficacy of recommended regimens.
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New ID Policy/Guidelines
Andrea Sperduto, MD, FAAP, Cleveland Clinic Foundation, Cleveland, OH

American Academy of Pediatrics
A.   Evaluation and Management of the Infant Exposed to HIV in the United States. Pediatrics 2020;146(5)e2020029058 (https://

pediatrics.aappublications.org/content/146/5/e2020029058)
•   Routine “opt-out” HIV testing for all pregnant women with a 2nd test during the 3rd trimester <36 weeks gestation.
•   For those pregnant women with HIV infection, administration of antiretroviral therapy (ART) during pregnancy and labor (specific 

treatments discussed).
•   Cesarean section before onset of labor and rupture of membranes for women with HIV viral load of >1000 copies/ml.
•   Antiretroviral prophylaxis to newborns exposed to HIV for 4-6 weeks (specific regimens discussed).
•   Complete avoidance of breastfeeding.
•   If mother’s HIV infection status is unknown, expedited HIV Ag/Ab testing should be performed on the infant.
•   Testing to determine an infant’s HIV infection status.  HIV DNA PCR or RNA PCR are the gold standards for diagnosis in children 

<18 months of age (detailed timing of testing discussed).
•   Diagnosis of HIV infection can be made on the basis of 2 separate blood samples that are positive.
•   Exclusion of HIV infection in non-breastfeeding infants is explained in report.
•   PCP prophylaxis is discussed, routine infant immunizations as per CDC guidelines are recommended.

B.   Antibiotic Stewardship in Pediatrics. Pediatrics 2021;147(1)e2020040295 (See “Antibiotic Stewardship in Pediatrics: Bridging 
the Gap Between Principles and Practice” on page 3 of this newsletter.) (https://pediatrics.aappublications.org/content/147/1/
e2020040295)
•   Antibiotic Stewardship Programs (ASP) are being/have been developed to reduce antibiotic overuse while improving patient 

outcomes.
•   This policy statement discusses the rationale for both inpatient and outpatient ASPs, necessary personnel, infrastructure, activities 

required, approaches to evaluate their effectiveness and gaps in knowledge that require further study.

C.   COVID-19 Clinical Interim Guidance (https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-
guidance/)
•   Updated as new information becomes available and based on current evidence.
•   Guidance will be regularly reviewed with regards to the evolving nature of the pandemic.
•   More than 22 clinical guidance topics currently published with the following examples:

https://pediatrics.aappublications.org/content/146/5/e2020029058
https://pediatrics.aappublications.org/content/146/5/e2020029058
https://pediatrics.aappublications.org/content/147/1/e2020040295
https://pediatrics.aappublications.org/content/147/1/e2020040295
https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/
https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/
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○   Interim Guidance for COVID-19 Vaccination in Children and Adolescents (Updated 3/3/21)
○   Guidance on Providing Pediatric Well-Care During COVID-19 (Updated 1/6/21)
○   COVID-19 Guidance for Safe Schools (Updated 3/25/21)
○   COVID-19 Testing Guidance (Updated 3/5/21)
○   COVID-19 Interim Guidance: Return to Sports (Updated 3/3/21)
○   Breastfeeding Guidance Post Hospital Discharge for Mothers of Infants with Suspected or Confirmed SARS-CoV-2 Infection 

(Updated 2/11/21)
○   Multisystem Inflammatory Syndrome in Children (MIS-C) Interim Guidance (updated 2/10/21)

Morbidity and Mortality Weekly Report
A.   Prevention and Control of Seasonal Influenza with Vaccines: Recommendations of the Advisory Committee on Immunization 

Practices- United States, 2020-21 Influenza Season.  MMWR:69(8);1-24. (https://www.cdc.gov/mmwr/volumes/69/rr/rr6908a1.
htm)

B.   Meningococcal Vaccination: Recommendations of the Advisory Committee on Immunization Practices, United States, 2020.
MMWR:69(9);1-40. (https://www.cdc.gov/mmwr/volumes/69/rr/rr6909a1.htm)
•   Quadrivalent meningococcal conjugate vaccine (MenACWY)

○   Routine use for ages 11 or 12 yrs. and booster dose at age 16 yrs.
○   Use in aged >2 mos. at increased risk for disease (complement deficiencies, those receiving complement inhibitors, anatomic or 

functional asplenia, HIV infection, those working with bacteria in labs, those exposed in areas with meningococcal outbreaks or 
travel exposure, and military recruits).

•   MenB vaccine
○   Use in >10 yrs. of age at increased risk for disease (complement deficiencies, those rec’ing complement inhibitors, anatomic or 

functional asplenia, microbiologists working in lab with bacteria, and outbreak situations).
○   Use in adolescents and young adults aged 16-23 yrs. to provide short-term protection.

C.   The Advisory Committee on Immunization Practices’ Interim Recommendations for Allocating Initial Supplies of COVID-19 
Vaccine- United States, 2020.  MMWR:69(49):1857-1859. (https://www.cdc.gov/mmwr/volumes/69/wr/mm6949e1.htm)

D.   Update to CDC’s Treatment Guidelines for Gonococcal Infections, 2020. MMWR:69(50);1911-1916. (See “Current update on 
management of uncomplicated Gonococcal Infections” on page 23 of this newsletter.) (https://www.cdc.gov/mmwr/volumes/69/wr/
mm6950a6.htm?s_cid=mm6950a6_w)
•   Due to emerging resistance to cefixime and azithromycin, recommendations have changed.
•   For uncomplicated urogenital, rectal, or pharyngeal gonorrhea, a single 500 mg IM dose of Ceftriaxone for those weighing <150 

kg is to be given (if >150 kg, a 1 gm IM dose of Ceftriaxone should be given).
•   If chlamydial infection has not been excluded, doxycycline 100 mg orally twice a day for 7 days is recommended.
•   Further alternative drug recommendations are given in the case of allergy or specific drugs are unavailable.

E.   The Advisory Committee on Immunization Practices’ Interim Recommendation for Use of Pfizer-BioNTech COVID-19 Vaccine- 
United States, December 2020. MMWR:69(5);1922-1924. (https://www.cdc.gov/mmwr/volumes/69/wr/mm6950e2.htm?s_
cid=mm6950e2_w)

F.   The Advisory Committee on Immunization Practices’ Interim Recommendation for Use of Moderna COVID-19 Vaccine- United 
States, December 2020. MMWR:69(51-52);1653-1656. (https://www.cdc.gov/mmwr/volumes/69/wr/mm695152e1.htm?s_
cid=mm695152e1_w)

G.   The Advisory Committee on Immunization Practices’ Updated Interim Recommendations for Allocation of COVID-19 Vaccine- 
United States, December 2020.  MMWR:69(51-52);1657-1660. (https://www.cdc.gov/mmwr/volumes/69/wr/mm695152e2.htm?s_
cid=mm695152e2_w) Continued on Page 23
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H.   Interim Clinical Considerations for Use of COVID-19 Vaccines Currently Authorized in the United States. (https://www.cdc.gov/
vaccines/covid-19/phased-implementation.html)

I.   Evidence Table for COVID-19 Vaccines Allocation in Phases 1b and 1c of the Vaccination Program. (https://www.cdc.gov/vaccines/
hcp/acip-recs/vacc-specific/covid-19/evidence-table-phase-1b-1c.html)

J.   Use of  Ebola Vaccine: Recommendations of the Advisory Committee on Immunization Practices, United States, 2020.  MMWR:70(1); 
1-12. (https://www.cdc.gov/mmwr/volumes/70/rr/rr7001a1.htm)
•   Ervebo, rVSV^G-ZEBOV-GP Ebola vaccine is the first and only vaccine currently licensed by the FDA.
•   It contains rice-derived recombinant human serum albumin and live attenuated recombinant vesicular stomatitis virus.
•   ACIP recommends pre-exposure vaccination for adults aged >18 yrs. who are at highest risk for potential occupational exposure 

to Ebola virus species Zaire.
•   Vaccine efficacy was evaluated in a two-part phase 3, open-labeled cluster-randomized, controlled ring vaccination trial in Guinea 

during 2014-2016 Ebola outbreak.  Vaccine efficacy was calculated to be 100%.

Infectious Diseases Society of America
A.   Clinical Practice Guidelines by the Infectious Diseases Society of America (IDSA), American Academy of Neurology (AAN), and 

American College of Rheumatology (ACR): 2020 Guidelines for the Prevention, Diagnosis and Treatment of Lyme Disease. Clin 
Inf Dis, 11/30/20. (https://www.idsociety.org/practice-guideline/lyme-disease/)
•   These guidelines include recommendations for the Pediatric patient as well as for adults.
•   Prophylactic antibiotic treatment should be given within 72 hrs. of removal of an identified high-risk tick.
•   High-risk tick bite is defined as meeting the following 3 criteria:

○   Tick identified as Ixodes spp. Vector species
○   Tick bite occurred in a highly endemic area
○   The tick was attached for >36 hrs

•   Preferred chemoprophylaxis is a single oral dose of doxycycline within 72 hrs. of tick removal (200 mg for adults and 4.4 mg/kg 
up to 200 mg for children).

•   Clinical diagnosis is recommended in patients with potential tick exposure in a Lyme endemic area who have 1 or more skin lesions 
compatible with erythema migrans.

•   Preferred antibiotic treatment of erythema migrans is oral antibiotic therapy with doxycycline for 10 d; or amoxicillin or cefuroxime 
axetil for 14 d.

B.   Clinical Practice Guidelines by the Infectious Diseases Society of America (IDSA):  2020 Guideline on Diagnosis and Management 
of Babesiosis.  Clin Inf Dis, 11/30/2020. (https://www.idsociety.org/practice-guideline/babesiosis/)
•   Diagnosis should be confirmed by peripheral blood smear or polymerase chain reaction.
•   A single antibody test IS NOT sufficient to establish a diagnosis since antibodies can persist for a year or more following apparent 

clearance of infection, with or without treatment.
•   Treatment with a combination of atovaquone + azithromycin or combination of clindamycin + quinine for 7-10 d in immunocompetent 

patients.
•   In selected patients with severe infection, exchange transfusion may be considered.

C.   Infectious Diseases Society of America Guidance on the Treatment of Antimicrobial Resistance Gram-Negative Infections.  Published 
by IDSA, 9/8/2020. (https://www.idsociety.org/practice-guideline/amr-guidance/)
•   This more narrowly focused guideline addresses 3 groups of antimicrobial resistant Gram-negative bacteria.

○   Extended-spectrum B-lactamase producing Enterobacterales (ESBL-E)
○   Carbapenem-resistant Enterobacterales (CRE)
○   Pseudomonas aeruginosa with difficult-to-treat resistance (DTR-P. aeruginosa)
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•   Empiric therapy not given in guidelines since decisions should be based on local susceptibility patterns.
•   Preferred and alternative treatment recommendations are given assuming causative agent identified and in vitro activity is known.

D.   Infectious Diseases Society of America Guidelines on the Treatment and Management of Patients with COVID-19. (https://www.
idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/)
•   Last updated 2/10/21.
•   Included recommendations on use of baricitinib and updated literature review on hydroxychloroquine (continues to recommend 

against its use).
•   Among hospitalized patients with severe COVID-19 who cannot receive corticosteroids because of a contraindication, IDSA 

suggests the use of baricitinib with remdesivir rather than remdesivir alone (more detail presented in guideline).
•   In hospitalized patients with severe COVID-19 or in outpatients with COVID-19, the IDSA panel suggested against ivermectin use 

outside the context of a clinical trial.
•   Use of neutralizing monoclonal antibodies (bamlanivimab or casirivimab/imdevimab) is discussed.

E.   The Infectious Diseases Society of America Guidelines on the Diagnosis of COVID-19: Molecular Diagnostic Testing. (https://www.
idsociety.org/practice-guideline/covid-19-guideline-diagnostics/)
•   Updated 12/23/20.
•   Summarized are 17 recommendations for SARS-CoV2 nucleic acid testing based on systematic reviews of the diagnostic literature.

F.   Infectious Diseases Society of America Guidelines on the Diagnosis of COVID-19: Serologic Testing. (https://www.idsociety.org/
practice-guideline/covid-19-guideline-serology/)
•   Published 8/18/20.
•   Accuracy of serologic testing is not well-defined.
•   Detection of anti-SARS-CoV-2 IgG antibodies may be useful for the following 3 indications:

○   Patients with high clinical suspicion for COVID-19 but molecular diagnostic testing is negative at least 2 weeks since symptom 
onset;

○   Assessment of multisystem inflammatory syndrome in children; and
○   For conducting serosurveillance studies.

•   Antibodies typically become detectable more than 2 wks. after onset of symptoms.

G.   Primary Care Guidance for Persons with Human Immunodeficiency Virus: 2020 Update by the HIV Medicine Association of 
the Infectious Diseases Society of America. Clin Inf Dis, 11/6/2020. (https://www.idsociety.org/practice-guideline/primary-care-
management-of-people-with-hiv/)
•   Last updated 2013.

HIV Guidelines
Complete guidelines and information can be found at: http://aidsinfo.nih.gov/guidelines and are updated periodically. Highlights are 
listed below.

A.   Guidelines for the Use of Antiretroviral Agents in Pediatric HIV Infection
•   Last updated December 30, 2020.
•   Maternal HIV viral loads that categorize infants at a high risk of perinatal HIV transmission have been defined at HIV RNA >50 

copies/mL.
•   Information about recommended ARV drugs for infants with perinatal exposure to HIV-2 infection is available.

B.   Recommendations for the Use of ARV Drugs in Pregnant Women with HIV Infections and Interventions to Reduce Perinatal HIV 
Transmission.
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•   Updated December 29, 2020.
•   HIV Pre-Exposure Prophylaxis (PrEP) is recommended to reduce the risk of acquiring HIV during periconception, antepartum, 

and postpartum periods.
○   It is recommended that the use of oral combination tenofovir disoproxil fumarate/emtricitabine (TDF/FTC) PrEP be offered to 

individuals at risk for HIV who are trying to conceive or are pregnant, postpartum, or breastfeeding.
○   Indications for PrEP include: condomless sex with a partner with HIV whose HIV-RNA level is detectable or unknown, recent 

sexually transmitted infection, or injection drug use.

Review of the recent Infectious Disease literature
These summaries and commentaries are completed by volunteers from the SOID membership. Each is responsible for reviewing the 
current infectious disease literature for several journals. They select an interesting article and present it for your review to help keep you 
current on various issues.

Quiat D, Kula T, Shimizu C, Kanegaye JT, Tremoult AH, Pitkowsky Z, Son M, Newburger JW, Elledge SJ, Burns JC. High-
throughput screening of Kawasaki disease sera for antiviral antibodies. J of Infect Dis 2020; 222:1853-7.

Reviewed by: 
Jane Gould, MD, Medical Epidemiologist, Healthcare-Associated Infections/Antimicrobial Resistance Program, Division of Disease 
Control, Philadelphia Department of Public Health, Philadelphia, PA

The etiology of Kawasaki disease (KD) remains unknown. A possible viral cause has been postulated and is supported by KD’s seasonal 
variation with peak incidence in the winter, cluster occurrences, associations with antecedent upper respiratory illness and histopathologic 
evidence with antigen driven IgA immune responses and intracytoplasmic inclusion bodies. In this investigation, Quiat et al attempted 
to identify a past viral etiology for KD, by utilizing VirScanTM, a high-throughput phage immunoprecipitation assay, to detect antibodies 
directed against viral peptides in patient serum. Compared to current serological methods that are predominantly limited to testing one 
virus at a time and are typically used to address specific clinical diagnoses, VirScanTM can scale-up its serologic detection. This test 
utilizes a DNA microarray to create a phage display library expressing 56-residue peptide sequences that encompass the proteomes of 
206 species and >1000 strains of viruses with human tropism. Patient sera is added to the phage display library and antibody mediated 
precipitates are detected by sequencing to create a serologic profile reflecting a patient’s past exposure history. This investigation 
analyzed thirty-seven patients from two children’s hospitals that met clinical criteria for KD and whose serum was collected prior 
to treatment with intravenous immunoglobulin. All KD patients were evaluated with echocardiography. The study populations were 
enriched for those with coronary artery involvement to increase diagnostic specificity and for patients with a delayed diagnosis in the 
subacute phase who would be more likely to have an elevated antibody titer. Control subjects were matched 1:1 with KD patients using 
age, sex, year of sample collection and season of presentation and who had at least three days of fever with at least one of five clinical 
criteria for KD. Control diagnoses included viral syndromes:  23; adenovirus: 3; Herpes simplex virus: 2: and one each of enterovirus, 
rotavirus, parainfluenza 3, RSV, scarlet fever, bacterial lymphadenitis, erythema multiforme and Henoch-Schonlein purpura. All serum 
samples were analyzed by VirScanTM in duplicate. Positive peptides that overlapped by at least seven amino acids were assumed to be 
due to cross-reactivity and were ignored, yielding a viral score that indicates the number of unique viral peptides identified per virus for 
each patient sample. Samples with a minimum viral score of 3 and a detected antibody against a known immunodominant target peptide 
from 58 viruses were considered positive for a viral infection.

Study results of KD patients revealed a median age of 4.2 years, 62% male, median day of illness at time of sample collection was 10 
days [range, 5-32 days; IQR, 7-20 days] and 70% demonstrated coronary artery changes on echocardiography.  Matched controls had a 
median age of 3.6 years and median day of illness at sample collection of 5 days [range 1-16 days; IQR, 3-6 days]. Calculated viral scores 
were highest for common viral pathogens and did not differ between case and controls. Presence of antibodies against a viral epitope 
were similar between KD and controls as well as when KD-enriched patients were analyzed compared with controls (no individual 
peptide was enriched in KD samples versus controls samples). The investigators concluded that in the acute and subacute phases of KD, 
antiviral antibodies did not differ from controls and there was no evidence of cross reactivity to known human viral peptides suggesting 
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a novel viral agent in KD. They also noted that the timing of serum collection in the acute and subacute phases of KD may have resulted 
in a false negative result, but by selecting patients with a delayed diagnosis of at least 10 days of illness likely prevented this. As noted 
by the investigators, VirScanTM technology has some limitations: it only includes viruses with known tropism for humans, uses peptide 
antigens that may not replicate immunogenic epitopes of intact viral proteins and the identification of an IgG response identifies a past 
viral infection, but cannot discriminate between acute versus remote infection.

Although this study did not reveal an antibody response to a known viral agent or individual viral peptides in KD that differed from 
controls, the timing of serum collection may have occurred prior to a rise in antibody titer. Further studies will be needed to determine 
if there is a viral etiology to KD. Particularly intriguing is the association of a KD-like illness in pediatric patients with SARS-CoV-2 
infections; termed multisystem inflammatory syndrome in children (MIS-C). A 2020 investigation of 186 U.S. patients less than 12 years 
old who met criteria for MIS-C associated with SARs-COV-2 infection, identified by either positive nucleic acid or antibody testing, and 
evidence of hyperinflammatory manifestations, found that 60% of these patients would not have met complete or incomplete criteria for 
KD. The investigators noted in a small subgroup of these patients a median interval of 25 days between the onset of Covid-19 symptoms 
and hospitalization for MIS-C suggesting infection with SARS-CoV-2 at least 1 to 2 weeks before the onset of MIS-C. MIS-C patients 
required inotropic support more often than is typically seen in KD; 5% of KD develop cardiovascular shock requiring inotropic support 
compared with 50% of MIS-C patients and coronary-artery aneurysms, a common feature of KD, were only noted in 8% of MIS-C 
patients in this series.1

References:
  1.   Feldstein LR, Rose EB, Horwitz SM et al. Multisystem Inflammatory Syndrome in U.S. Children and Adolescents, N Engl J 

Med.2020 Jul 23;383(4):334-346.

Schweizer ML, Richardson K, Vaughan Sarrazin MS, Goto M, Livorsi DJ, Nair R, et al. Comparative Effectiveness of Switching 
to Daptomycin Versus Remaining on Vancomycin Among Patients With Methicillin-resistant Staphylococcus aureus (MRSA) 
Bloodstream Infections. Clinical Infectious Diseases. 2021; 72(Suppl 1): S68-73.

Reviewed by:
Rosemary Olivero, MD, Section of Infectious Diseases, Department of Pediatrics, Helen DeVos Children’s Hospital of Spectrum Health; 
Department of Pediatrics and Human Development, Michigan State College of Human Medicine

Objectives: Bloodstream infections (BSIs) caused by methicillin-resistant Staphylococcus aureus (MRSA) is a common problem 
encountered by pediatric and adult infectious disease (ID) consultants. Vancomycin remains the first-line for treatment for MRSA BSI. 
Other antimicrobial agents may be considered in combination with vancomycin, or as an alternative to vancomycin, when antimicrobial 
failure of vancomycin is suspected. This study sought to determine the effectiveness of changing vancomycin to daptomycin compared 
to remaining on vancomycin for treatment of MRSA BSI.

Methods: This retrospective cohort study included patients admitted to over 100 Veterans Affairs hospitals who had MRSA BSI treated 
with vancomycin from 2007 to 2014. Excluded patients included those on dialysis, receiving other anti-MRSA antibiotics in the 3 days 
prior to receiving vancomycin, receiving vancomycin and daptomycin concurrently for at least 24 hours, or receiving daptomycin prior 
to vancomycin initiation. Cox regression models were used to assess the association between changing vancomycin to daptomycin and 
30-day mortality. Regression models included APACHE scores, age, sex, year, obesity and other comorbidities, vancomycin MICs, 
creatinine kinase levels, platelet counts, acute kidney injury, receipt of alternate anti-MRSA antibiotics, concurrent infections, admissions 
to the intensive care or surgical unit, immunocompromising conditions, variables associated with community-associated infection, 
facility complexity, ID consultation, and number of days from positive blood culture collection to first does of vancomycin received. 

Results: A total of 7,411 patients received of vancomycin for a MRSA BSI, and 8.2% of these were changed from vancomycin to 
daptomycin, but only 1.5% were changed within 3 days of starting vancomycin. The multivariate analysis showed that changing 
vancomycin to daptomycin within 3 days was associated with a lower 30-day mortality, but that changing to daptomycin at any time 
was not associated with 30-day mortality. Compared to those who remained on vancomycin, patients who were changed to daptomycin 
were more likely to have a vancomycin MIC of at least 2 micrograms/mL, acute kidney injury, osteomyelitis or endovascular infections, 
and a higher BMI; these patients were also younger and were more likely to have received another anti-MRSA antibiotic. Patients with 
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daptomycin switches were more likely to have an ID consult and treatment at a facility with higher complexity. Patients who were 
changed from vancomycin to daptomycin had a longer length of stay than those who were not changed (17.5 vs 12.5 days respectively, 
p-value <0.01). Mortality within 30 days occurred in 17.1% of all those included. 

Reviewer Commentary: While vancomycin remains the first-line for treatment of MRSA BSI in pediatrics and adults, this important 
study details the potential benefits of early change from vancomycin to daptomycin. While this study was performed in adult patients 
only, the study provides important lessons that can be generalized to the practices of pediatric ID providers. Future studies on risk 
stratification and treatment approaches to improve outcomes of patients with MRSA BSI is a great need in the pediatric ID literature.

Changes of Interest in CPT Codes for 2021
Margaret Ikeda, MD, FAAP

RBRVU Chair, SOID

January 1st, 2021 heralds the newly revised E/M service codes 99202-99215 and prolonged service codes 99354-99359 for Medicare 
& Medicaid Services. In addition, new add-on codes G2212 and 99417 for use with Level 5 codes, and G2211 to be used with 99202-
99215, have been created. Payers are likely to adopt the codes shortly, with the exception of the complexity code, G2211 which is 
delayed until 2024.

The established codes have been modified to enable providers to focus on patient care rather than on time consuming documentation 
requirements. Input from the AMA led to modifying codes to mirror the way physicians and providers think.

The 1995 and 1997 CMS E/M Guidelines and documentation requirements will apply to all other unrevised E/M service codes, such as 
those for inpatient, observation, and the ED.

CPT code 99201 has been removed. There are new increased RVU values for the remaining new and established patient codes.

E/M Codes for 2021
The level of E/M services has two pathways: A) one is based on total time, and B) one is based on medical decision-making (MDM) 
complexity. Time on the day of encounter includes face-to-face and non-face-to-face time spent by the physician or provider. 
Documentation of time requires an appropriate history and physical at each level of care.

•   99202/99212 straightforward problems require 15-29/10-19 minutes total elapsed time or MDM of 2/3 elements: 1) a single minor 
problem; 2) limited or no complexity of data;  3) minimal risk of morbidity from diagnostic testing or treatment.

•   99203/99213 low complexity problems require 30-44/20-29 minutes or MDM of  2/3 elements 1) two minor problems or stable 
chronic illness or acute uncomplicated illness or injury; 2) limited category data; 3) low risk of morbidity from additional testing 
or treatment.

•   99204/99214 moderate complexity problems require 45-59/30-39 minutes or MDM of 2/3 elements 1) exacerbation/progression/
side effects or two or more stable illnesses or an undiagnosed new problem with uncertain prognosis or an acute illness with 
systemic symptoms or an acute uncomplicated injury; 2) limited category data; 3) moderate risk of morbidity from additional testing 
or treatment.

•   99205/99215 high complexity problems require 60-74/40-54 minutes or MDM of 2/3 elements 1) severe exacerbation/progression/
side effects or an illness that poses a threat to life or bodily function; 2) extensive category data; 3) high risk of morbidity from 
diagnostic testing or treatment.

Prolonged Service Codes for 2021
The prolonged service codes 99354-99359 can no longer be used with 99202-99215 but may be used with office consultation codes 
99241-99245. They can also be reported if used on another date of service. Codes 99358 and 99359 are specifically for non-face-to-face 
prolonged care and can be reported on a separate date of service. Codes 99415 and 99416 are codes for prolonged service by clinical 
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staff in conjunction with E/M services (99202-99215) provided by the physician.
 
References:
  1.   https://www.cms.gov/newsroom/fact-sheets/final-policy-payment-and-quality-provisions-changes-medicare-physician-fee-

schedule-calendar-year-1

Policy highlights from the AAP Committee on Infectious Diseases
AAP statements under development or revision

1.  Recommendations for Prevention and Control of Influenza in Children, 2021-2022
2.  Tuberculosis Infection in Children: Testing and Treatment
3.  Infectious Diseases in Newborns Associated with Non-traditional Perinatal Practices
4.   Technical Report: Palivizumab Prophylaxis Among Infants and Young Children at Increased Risk of Hospitalization for Respiratory 

Syncytial Virus Infection 
5.  Oral vs. intravenous antibiotic therapy for serious pediatric infections
6.  Fecal Microbiota Transplantation (FMT): Guidance for the Pediatrician
7.  Drinking Water from Private Wells and Risks to Children 
8.  Head Lice

AAP clinical practice guidelines in the process of development
1.  Fever in Infants Under 3 Months of Age

Guidelines in progress with external organizations
1.  IDSA/PIDS Diagnosis on Diagnosis and Management of Acute Hematogenous Osteomyelitis in Pediatrics
2.  IDSA Community-Acquired Pneumonia (CAP) in Infants and Children

Welcome New SOID Members
If you know of others who might be interested in joining the Academy and the Section please have them call AAP Customer Services 
at: 866-843-2271 or visit www.aap.org and click on the “Become A Member” link in the upper righthand corner of the page. Current 
Academy members may join the Section here (member ID and login required).

Changes of Interest in CPT Codes for 2021 Continued from Page 27
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