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CONTEMPORARY PEDIATRICS

Important Safety Information for PEDIARIX
• Contraindications for PEDIARIX are: severe allergic reaction (eg, anaphylaxis) after a previous dose of 
any diphtheria toxoid-, tetanus toxoid-, pertussis-, hepatitis B-, or poliovirus-containing vaccine, or to 
any component of PEDIARIX; encephalopathy within 7 days of administration of a previous pertussis-
containing vaccine; progressive neurologic disorders

• In clinical trials, PEDIARIX was associated with higher rates of fever relative to separately 
administered vaccines

• The decision to give PEDIARIX should be based on potential benefi ts and risks if Guillain-Barré 
syndrome has occurred within 6 weeks of receipt of a prior vaccine containing tetanus toxoid, or if 
adverse events (ie, temperature ≥105oF, collapse or shock-like state, persistent, inconsolable crying 
lasting ≥3 hours, occurring within 48 hours after vaccination; seizures within 3 days after vaccination) 
have occurred after receipt of a pertussis-containing vaccine

• The tip caps of the prefi lled syringes contain natural rubber latex, which may cause allergic reactions
• Syncope (fainting) can occur in association with administration of injectable vaccines. Procedures 
should be in place to avoid falling injury and to restore cerebral perfusion following syncope

• For children at higher risk for seizures, an antipyretic may be administered at the time of vaccination 
with PEDIARIX

For more information, please visit 

ThinkPEDIARIX.com 

Indication for PEDIARIX
PEDIARIX is indicated for active immunization 
against diphtheria, tetanus, pertussis, infection 
caused by all known subtypes of hepatitis B virus, 
and poliomyelitis. PEDIARIX is approved for use 
as a 3-dose series in infants born of hepatitis B
surface antigen (HBsAg)-negative mothers. 
PEDIARIX may be given as early as 6 weeks of 
age through 6 years of age (prior to the 
7th birthday). 

PEDIARIX
A VACCINE WITH A 

HISTORY OF SUPPLY 
RELIABILITY
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CONTEMPORARY PEDIATRICS

DTaP=diphtheria, tetanus, and acellular pertussis; HepB=hepatitis B.

* Data as of May 2020. Shortages of vaccines were identifi ed by the Center for Biologics Evaluation and Research (CBER) within   
the Food and Drug Administration. CBER works closely with the manufacturer to voluntarily obtain accurate information.

†  Data are not available on the safety and e� ectiveness of using PEDIARIX following one or more doses of a DTaP vaccine from a  
di� erent manufacturer.

In 17 years, PEDIARIX has never 
had a supply shortage1,2

Other manufacturers had primary series DTaP or pediatric 
HepB vaccine shortages that lasted a year or more.3,4,* In fact,

Continue your DTaP immunization routine 
without interruption with PEDIARIX†

•  GSK distributed millions of additional doses to cover the 3
DTaP-containing vaccine shortages and the global pediatric 
HepB shortage to help reduce negative impact2

•  Shortages ranged from approximately 365 days to 940 days3,4 

Important Safety Information for PEDIARIX (cont’d)
• Apnea following intramuscular vaccination has been observed in some infants born prematurely. 
Vaccination with PEDIARIX should be based on consideration of the individual infant’s medical status 
and the potential benefi ts and possible risks of vaccination

• In clinical trials, common adverse reactions in infants receiving PEDIARIX included injection-site 
reactions (pain, redness, and swelling), fever, drowsiness, irritability/fussiness, and loss of appetite

• Vaccination with PEDIARIX may not result in protection in all vaccine recipients

Please see Brief Summary of Prescribing Information for PEDIARIX following this ad.

References: 1. Prescribing Information for PEDIARIX. 2. Data on fi le, GlaxoSmithKline. 3. CBER-
regulated products: resolved shortages. US Food & Drug Administration website. https://www.fda.gov/
vaccines-blood-biologics/safety-availability-biologics/cber-regulated-products-resolved-shortages. 
Updated April 2018. Accessed July 12, 2018. 4. CBER-regulated products: resolved shortages. US Food 
& Drug Administration website. https://www.fda.gov/vaccines-blood-biologics/safety-availability-
biologics/cber-regulated-products-resolved-shortages. Updated May 11, 2020. Accessed July 6, 2020.

©2020 GSK or licensor.
PDRJRNA200005 October 2020
Produced in USA.

Trademarks are owned by or licensed to the GSK group of companies
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CONTEMPORARY PEDIATRICS

BRIEF SUMMARY
PEDIARIX (Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed, 
Hepatitis B (Recombinant) and Inactivated Poliovirus Vaccine)

The following is a brief summary only; see full prescribing information for complete 
product information.

1 INDICATIONS AND USAGE
PEDIARIX is indicated for active immunization against diphtheria, tetanus, pertussis, 
infection caused by all known subtypes of hepatitis B virus, and poliomyelitis. 
PEDIARIX is approved for use as a 3-dose series in infants born of hepatitis B 
surface antigen (HBsAg)-negative mothers. PEDIARIX may be given as early as 6 
weeks of age through 6 years of age (prior to the 7th birthday).

2 DOSAGE AND ADMINISTRATION
2.1 Preparation for Administration
Shake vigorously to obtain a homogeneous, turbid, white suspension. Do not use 
if resuspension does not occur with vigorous shaking. Parenteral drug products 
should be inspected visually for particulate matter and discoloration prior to 
administration, whenever solution and container permit. If either of these conditions 
exists, the vaccine should not be administered.
Attach a sterile needle and administer intramuscularly.
The preferred administration site is the anterolateral aspect of the thigh for children 
younger than 1 year. In older children, the deltoid muscle is usually large enough for 
an intramuscular injection. The vaccine should not be injected in the gluteal area 
or areas where there may be a major nerve trunk. Gluteal injections may result in 
suboptimal hepatitis B immune response. 
Do not administer this product intravenously, intradermally, or subcutaneously. 
2.2    Recommended Dose and Schedule 
Immunization with PEDIARIX consists of 3 doses of 0.5 mL each by intramuscular 
injection at 2, 4, and 6 months of age (at intervals of 6 to 8 weeks, preferably 
8 weeks). The first dose may be given as early as 6 weeks of age. Three doses 
of PEDIARIX constitute a primary immunization course for diphtheria, tetanus, 
pertussis, and poliomyelitis and the complete vaccination course for hepatitis B.

4 CONTRAINDICATIONS 
4.1 Hypersensitivity
A severe allergic reaction (e.g., anaphylaxis) after a previous dose of any diphtheria 
toxoid-, tetanus toxoid-, pertussis antigen-, hepatitis B-, or poliovirus-containing 
vaccine or any component of this vaccine, including yeast, neomycin, and 
polymyxin B, is a contraindication to administration of PEDIARIX [see Description 
(11) of full prescribing information]. 
4.2     Encephalopathy 
Encephalopathy (e.g., coma, decreased level of consciousness, prolonged seizures) 
within 7 days of administration of a previous dose of a pertussis-containing 
vaccine that is not attributable to another identifiable cause is a contraindication to 
administration of any pertussis-containing vaccine, including PEDIARIX.

4.3 Progressive Neurologic Disorder 
Progressive neurologic disorder, including infantile spasms, uncontrolled epilepsy, 
or progressive encephalopathy, is a contraindication to administration of any 
pertussis-containing vaccine, including PEDIARIX. PEDIARIX should not be 
administered to individuals with such conditions until the neurologic status is 
clarified and stabilized.  
5 WARNINGS AND PRECAUTIONS 
5.1 Fever 
In clinical trials, administration of PEDIARIX in infants was associated with  
higher rates of fever relative to separately administered vaccines [see Adverse  
Reactions (6.1)].
5.2 Guillain-Barré Syndrome
If Guillain-Barré syndrome occurs within 6 weeks of receipt of a prior vaccine 
containing tetanus toxoid, the decision to give PEDIARIX or any vaccine containing 
tetanus toxoid should be based on careful consideration of the potential benefits 
and possible risks. 
5.3     Latex 
The tip caps of the prefilled syringes contain natural rubber latex which may cause 
allergic reactions. 
5.4     Syncope
Syncope (fainting) can occur in association with administration of injectable 
vaccines, including PEDIARIX. Syncope can be accompanied by transient 
neurological signs such as visual disturbance, paresthesia, and tonic-clonic limb 
movements. Procedures should be in place to avoid falling injury and to restore 
cerebral perfusion following syncope.  
5.5     Adverse Reactions following Prior Pertussis Vaccination 
If any of the following reactions occur in temporal relation to receipt of a vaccine 
containing a pertussis component, the decision to give any pertussis-containing 
vaccine, including PEDIARIX, should be based on careful consideration of the 
potential benefits and possible risks:  
• Temperature of ≥40.5oC (105oF) within 48 hours not due to another 
     identifiable cause; 
• Collapse or shock-like state (hypotonic-hyporesponsive episode) within  
     48 hours;
• Persistent, inconsolable crying lasting ≥3 hours, occurring within 48 hours;
• Seizures with or without fever occurring within 3 days. 

(continued on next page)

5.6     Children at Risk for Seizures
For children at higher risk for seizures than the general population, an appropriate 
antipyretic may be administered at the time of vaccination with a vaccine 
containing a pertussis component, including PEDIARIX, and for the ensuing 24 
hours to reduce the possibility of post-vaccination fever. 
5.7     Apnea in Premature Infants 
Apnea following intramuscular vaccination has been observed in some infants 
born prematurely. Decisions about when to administer an intramuscular vaccine, 
including PEDIARIX, to infants born prematurely should be based on consideration 
of the individual infant’s medical status and the potential benefits and possible risks 
of vaccination. 
5.8     Preventing and Managing Allergic Vaccine Reactions
Prior to administration, the healthcare provider should review the immunization 
history for possible vaccine sensitivity and previous vaccination-related adverse 
reactions to allow an assessment of benefits and risks. Epinephrine and other 
appropriate agents used for the control of immediate allergic reactions must be 
immediately available should an acute anaphylactic reaction occur.

6        ADVERSE REACTIONS 
6.1     Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a vaccine cannot be directly 
compared to rates in the clinical trials of another vaccine and may not reflect the 
rates observed in practice.
A total of 23,849 doses of PEDIARIX have been administered to 8,088 infants who 
received 1 or more doses as part of the 3-dose series during 14 clinical studies. 
Common adverse reactions that occurred in ≥25% of subjects following any dose 
of PEDIARIX included local injection site reactions (pain, redness, and swelling), 
fever, drowsiness, irritability/fussiness, and loss of appetite. In comparative 
studies (including the German and U.S. studies described below), administration 
of PEDIARIX was associated with higher rates of fever relative to separately 
administered vaccines [see Warnings and Precautions (5.1)]. The prevalence of 
fever was highest on the day of vaccination and the day following vaccination. 
More than 96% of episodes of fever resolved within the 4-day period following 
vaccination (i.e., the period including the day of vaccination and the next 3 days).
In the largest of the 14 studies conducted in Germany, safety data were available 
for 4,666 infants who received PEDIARIX administered concomitantly at separate 
sites with 1 of 4 Haemophilus influenzae type b (Hib) conjugate vaccines 
(GlaxoSmithKline [licensed in the United States only for booster immunization], 
Wyeth Pharmaceuticals Inc. [no longer licensed in the United States], Sanofi Pasteur 
SA [U.S.-licensed], or Merck & Co, Inc. [U.S.-licensed]) at 3, 4, and 5 months of 
age and for 768 infants in the control group that received separate U.S.- licensed 
vaccines (INFANRIX, Hib conjugate vaccine [Sanofi Pasteur SA], and oral poliovirus
vaccine [OPV] [Wyeth Pharmaceuticals, Inc.; no longer licensed in the United 
States]). In this study, information on adverse events that occurred within 30 days 
following vaccination was collected. More than 95% of study participants  
were white.
In a U.S. study, the safety of PEDIARIX administered to 673 infants was compared 
with the safety of separately administered INFANRIX, ENGERIX-B [Hepatitis B 
Vaccine (Recombinant)], and IPV (Sanofi Pasteur SA) in 335 infants. In both groups, 
infants received Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer 
licensed in the United States) and 7-valent pneumococcal conjugate vaccine 
(Wyeth Pharmaceuticals Inc.) concomitantly at separate sites. All vaccines were 
administered at 2, 4, and 6 months of age. Data on solicited local reactions and 
general adverse reactions were collected by parents using standardized diary 
cards for 4 consecutive days following each vaccine dose (i.e., day of vaccination 
and the next 3 days). Telephone follow-up was conducted 1 month and 6 months 
after the third vaccination to inquire about serious adverse events. At the 6-month 
follow-up, information also was collected on new onset of chronic illnesses. A total 
of 638 subjects who received PEDIARIX and 313 subjects who received INFANRIX, 
ENGERIX-B, and IPV completed the 6-month follow-up. Among subjects in both 
study groups combined, 69% were white, 18% were Hispanic, 7% were black, 3% 
were Oriental, and 3% were of other racial/ethnic groups.

Solicited Adverse Reactions

Data on solicited local reactions and general adverse reactions from the U.S. safety 
study are presented in Table 1. This study was powered to evaluate fever >101.3°F 
following Dose 1. The rate of fever ≥100.4°F following each dose was significantly 
higher in the group that received PEDIARIX compared with separately administered 
vaccines. Other statistically significant differences between groups in rates of fever, 
as well as other solicited adverse reactions, are noted in Table 1. Medical attention 
(a visit to or from medical personnel) for fever within 4 days following vaccination 
was sought in the group who received PEDIARIX for 8 infants after the first dose 
(1.2%), 1 infant following the second dose (0.2%), and 5 infants following the third 
dose (0.8%) (Table 1). Following Dose 2, medical attention for fever was sought for 
2 infants (0.6%) who received separately administered vaccines (Table 1). Among 
infants who had a medical visit for fever within 4 days following vaccination,  
9 of 14 who received PEDIARIX and 1 of 2 who received separately administered 
vaccines, had 1 or more diagnostic studies performed to evaluate the cause  
of fever.
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Table 1: Percentage of Infants with Solicited Local and General Adverse 
Reactions within 4 Days of Vaccinationa at 2, 4, and 6 Months of Age 
with PEDIARIX Administered Concomitantly with Hib Conjugate Vaccine 
and 7-Valent Pneumococcal Conjugate Vaccine (PCV7) or with Separate 
Concomitant Administration of INFANRIX, ENGERIX-B, IPV, Hib Conjugate 
Vaccine, and PCV7 (Modified Intent-to-Treat Cohort)

Adverse Reaction

PEDIARIX, Hib Vaccine, & 
PCV7

INFANRIX, ENGERIX-B, IPV, 
Hib Vaccine, & PCV7

Dose 1 Dose 2 Dose 3 Dose 1 Dose 2 Dose 3

Localb

n 671 653 648 335 323 315
Pain, any

Pain, Grade 2 or 3

Pain, Grade 3

36 36 31 32 30 30

12 11 11 9 9 9

2 3 2 3 2 1

Redness, any 

Redness, >5 mm 

Redness, >20 mm

25c 37 40 18 33 39

6c 10c 13c 2 6 7

1 1c 3 0 0 2

Swelling, any 

Swelling, >5 mm 

Swelling, >20 mm

17c 27c 29 10 20 25

6c 10c 9c 2 5 4

2 3c 3 1 0 1

General
n 667 644 645 333 321 311
Feverd, ≥100.4°F 
Feverd, >101.3°F

Feverd, >102.2°F

Feverd, >103.1°F

Feverd, M.A.

28c 39c 34c 20 30 24

7 14c 9 5 10 6

2c 4 3 0 3 2

1 1 1 0 0 0

1c 0 1 0 1 0

n 671 653 648 335 323 315
Drowsiness, any 
Drowsiness, Grade 
2 or 3 
Drowsiness, Grade 3

57 52 41 54 48 38

16 14 11 18 12 11

3 1 1 4 1 2

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

61 65 61 62 62 57

20 28c 25c 19 21 19 

3 4 4 4 3 3

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

30 31 26 28 27 24

7 8c 6 5 3 5

1 0 0 1 0 0

Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed in the 
United States); PCV7 (Wyeth Pharmaceuticals Inc.); IPV (Sanofi Pasteur SA).
Modified intent-to-treat cohort = All vaccinated subjects for whom safety data were 
available.

n = Number of infants for whom at least 1 symptom sheet was completed; 
for fever, numbers exclude missing temperature recordings or tympanic 
measurements. M.A. = Medically attended (a visit to or from medical personnel).
Grade 2 defined as sufficiently discomforting to interfere with daily activities. 
Grade 3 defined as preventing normal daily activities. a Within 4 days of vaccination 
defined as day of vaccination and the next 3 days. bLocal reactions at the injection 
site for PEDIARIX or INFANRIX. cRate significantly higher in the group that received 
PEDIARIX compared with separately administered vaccines (P value <0.05 [2-sided 
Fisher Exact test] or the 95% CI on the difference between groups [Separate minus 
PEDIARIX] does not include 0). dAxillary temperatures increased by 1°C and oral 
temperatures increased by 0.5°C to derive equivalent rectal temperature. 

Serious Adverse Events 

Within 30 days following any dose of vaccine in the U.S. safety study in which 
all subjects received concomitant Hib and pneumococcal conjugate vaccines, 7 
serious adverse events were reported in 7 subjects (1% [7/673]) who received 
PEDIARIX (1 case each of pyrexia, gastroenteritis, and culture-negative clinical 
sepsis and 4 cases of bronchiolitis) and 5 serious adverse events were reported in 
4 subjects (1% [4/335]) who received INFANRIX, ENGERIX- B, and IPV (uteropelvic 
junction obstruction and testicular atrophy in 1 subject and 3 cases of bronchiolitis). 

Deaths
In 14 clinical trials, 5 deaths were reported among 8,088 (0.06%) recipients of 

PEDIARIX and 1 death was reported among 2,287 (0.04%) recipients of comparator 
vaccines. Causes of death in the group that received PEDIARIX included 2 cases 
of Sudden Infant Death Syndrome (SIDS) and 1 case of each of the following: 
convulsive disorder, congenital immunodeficiency with sepsis, and neuroblastoma. 
One case of SIDS was reported in the comparator group. The rate of SIDS among 
all recipients of PEDIARIX across the 14 trials was 0.25/1,000. The rate of SIDS 
observed for recipients of PEDIARIX in the German safety study was 0.2/1,000 
infants (reported rate of SIDS in Germany in the latter part of the 1990s was 
0.7/1,000 newborns). The reported rate of SIDS in the United States from 1990 
to 1994 was 1.2/1,000 live births. By chance alone, some cases of SIDS can be 
expected to follow receipt of pertussis-containing vaccines.

Onset of Chronic Illnesses
In the U.S. safety study in which all subjects received concomitant Hib and 
pneumococcal conjugate vaccines, 21 subjects (3%) who received PEDIARIX and 
14 subjects (4%) who received INFANRIX, ENGERIX-B, and IPV reported new onset 
of a chronic illness during the period from 1 to 6 months following the last dose of 
study vaccines. Among the chronic illnesses reported in the subjects who received 
PEDIARIX, there were 4 cases of asthma and 1 case each of diabetes mellitus 
and chronic neutropenia. There were 4 cases of asthma in subjects who received 
INFANRIX, ENGERIX-B, and IPV.

Seizures
In the German safety study over the entire study period, 6 subjects in the group 
that received PEDIARIX (n = 4,666) reported seizures. Two of these subjects had 
a febrile seizure, 1 of whom also developed afebrile seizures. The remaining 4 
subjects had afebrile seizures, including 2 with infantile spasms. Two subjects 
reported seizures within 7 days following vaccination (1 subject had both febrile 
and afebrile seizures, and 1 subject had afebrile seizures), corresponding to a rate 
of 0.22 seizures per 1,000 doses (febrile seizures 0.07 per 1,000 doses, afebrile 
seizures 0.14 per 1,000 doses). No subject who received concomitant INFANRIX, 
Hib vaccine, and OPV (n = 768) reported seizures. In a separate German study that 
evaluated the safety of INFANRIX in 22,505 infants who received 66,867 doses of 
INFANRIX administered as a 3-dose primary series, the rate of seizures within 7 
days of vaccination with INFANRIX was 0.13 per 1,000 doses (febrile seizures 0.0 
per 1,000 doses, afebrile seizures 0.13 per 1,000 doses).
Over the entire study period in the U.S. safety study in which all subjects received 
concomitant Hib and pneumococcal conjugate vaccines, 4 subjects in the group 
that received PEDIARIX (n = 673) reported seizures. Three of these subjects 
had a febrile seizure and 1 had an afebrile seizure. Over the entire study period, 
2 subjects in the group that received INFANRIX, ENGERIX-B, and IPV (n = 335) 
reported febrile seizures. There were no afebrile seizures in this group. No subject 
in either study group had seizures within 7 days following vaccination. 
Other Neurological Events of Interest
No cases of hypotonic-hyporesponsiveness or encephalopathy were reported in 
either the German or U.S. safety studies.

Safety of PEDIARIX after a Previous Dose of Hepatitis B Vaccine
Limited data are available on the safety of administering PEDIARIX after a previous 
dose of hepatitis B vaccine. In 2 separate studies, 160 Moldovan infants and 96 
U.S. infants, respectively, received 3 doses of PEDIARIX following 1 previous dose 
of hepatitis B vaccine. Neither study was designed to detect significant differences 
in rates of adverse events associated with PEDIARIX administered after a previous 
dose of hepatitis B vaccine compared with PEDIARIX administered without a 
previous dose of hepatitis B vaccine.

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

(continued on next page)
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Adverse 
Reaction

PEDIARIX
Historical DTaP  

Controls

Difference 
(PEDIARIX–

DTaP 
Controls)

N n % (95% CI) N n % (95% CI) % (95% CI)
All Seizures
(with or without fever)
Dose 1, Days 

0-7
40,000 7 0.02

(0.01, 0.04)
39,232 6 0.02

(0.01, 0.03)
0.00

(-0.02, 0.02)

Dose 2, Days 
0-7

40,000 3 0.01
(0.00, 0.02)

37,405 4 0.01
(0.00, 0.03)

0.00
(-0.02, 0.01)

Dose 3, Days 
0-7

40,000 6 0.02
(0.01, 0.03)

40,000 5 0.01
(0.00, 0.03)

0.00
(-0.01, 0.02)

Total doses 120,000 16 0.01
(0.01, 0.02)

116,637 15 0.01
(0.01, 0.02)

0.00
(-0.01, 0.01)

Medically-Attended  
Fevera

Dose 1, Days 
0-3 
Dose 2, Days 
0-3

Dose 3, Days 
0-3

Total doses

7,500 14 0.19
(0.11, 0.30)

7,500 14 0.19
(0.11, 0.30)

0.00
(-0.14, 0.14)

7,500 25 0.33
(0.22, 0.48)

7,500 15 0.20
(0.11, 0.33)

0.13
(-0.03, 0.30)

7,500 21 0.28
(0.17, 0.43)

7,500 19 0.25
(0.15, 0.39)

0.03
(-0.14, 0.19)

22,500 60 0.27
(0.20, 0.34)

22,500 48 0.21
(0.16, 0.28)

0.05
(-0.01, 0.14)

DTaP – any U.S.-licensed DTaP vaccine. Infants received 7-valent pneumococcal 
conjugate vaccine (Wyeth Pharmaceuticals Inc.) concomitantly with each dose of 
PEDIARIX or DTaP. Other U.S.-licensed vaccines were administered according to 
routine practices at the study sites. N = Number of subjects in the given cohort. 
n = Number of subjects with reactions reported in the given cohort. 
a Medically-attended fever defined as fever ≥100.4°F that resulted in   
  hospitalization, an emergency department visit, or an outpatient visit.

6.3 Postmarketing Spontaneous Reports for PEDIARIX 
In addition to reports in clinical trials for PEDIARIX, the following adverse reactions 
have been identified during postapproval use of PEDIARIX. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always possible 
to reliably estimate their frequency or establish a causal relationship to vaccine 
exposure.
Cardiac Disorders 
Cyanosis. 
Gastrointestinal Disorders 
Diarrhea, vomiting.
General Disorders and Administration Site Conditions 
Fatigue, injection site cellulitis, injection site induration, injection site itching, 
injection site nodule/lump, injection site reaction, injection site vesicles, injection 
site warmth, limb pain, limb swelling.
Immune System Disorders 
Anaphylactic reaction, anaphylactoid reaction, hypersensitivity.
Infections and Infestations 
Upper respiratory tract infection.
Investigations 
Abnormal liver function tests.
Nervous System Disorders 
Bulging fontanelle, depressed level of consciousness, encephalitis, hypotonia, 
hypotonic-hyporesponsive episode, lethargy, somnolence, syncope.
Psychiatric Disorders 
Crying, insomnia, nervousness, restlessness, screaming, unusual crying.
Respiratory, Thoracic, and Mediastinal Disorders 
Apnea, cough, dyspnea.
Skin and Subcutaneous Tissue Disorders 
Angioedema, erythema, rash, urticaria.
Vascular Disorders 
Pallor, petechiae.

6.4 Postmarketing Spontaneous Reports for INFANRIX and/or ENGERIX-B 
The following adverse reactions have been identified during postapproval use 
of INFANRIX and/or ENGERIX-B in children younger than 7 years but not already 
reported for PEDIARIX. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to vaccine exposure. 
Blood and Lymphatic System Disorders
Idiopathic thrombocytopenic purpura,a,b lymphadenopathy,a thrombocytopenia.a,b

Gastrointestinal Disorders 
Abdominal pain,b intussusception,a,b nausea.b 

General Disorders and Administration Site Conditions
Asthenia,b malaise.b

Hepatobiliary Disorders
Jaundice.b

Immune System Disorders
Anaphylactic shock,a serum sickness–like disease.b

Musculoskeletal and Connective Tissue Disorders
Arthralgia,b arthritis,b muscular weakness,b myalgia.b

Nervous System Disorders
Encephalopathy,a headache,a meningitis,b neuritis,b neuropathy,b paralysis.b

Skin and Subcutaneous Tissue Disorders
Alopecia,b erythema multiforme,b lichen planus,b pruritus,a,b Stevens Johnson 
syndrome.a

Vascular Disorders
Vasculitis.b
a Following INFANRIX (licensed in the United States in 1997).
b Following ENGERIX-B (licensed in the United States in 1989).

7 DRUG INTERACTIONS 
7.1 Concomitant Vaccine Administration 
Immune responses following concomitant administration of PEDIARIX, Hib 
conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed in the U.S.), 
and 7-valent pneumococcal conjugate vaccine (Wyeth Pharmaceuticals Inc.) 
were evaluated in a clinical trial [see Clinical Studies (14.3) of full prescribing 
information].
7.2 Immunosuppressive Therapies
Immunosuppressive therapies, including irradiation, antimetabolites, alkylating 
agents, cytotoxic drugs, and corticosteroids (used in greater than physiologic 
doses), may reduce the immune response to PEDIARIX.

8 USE IN SPECIFIC POPULATIONS 
8.4 Pediatric Use 
Safety and effectiveness of PEDIARIX were established in the age group 6 
weeks through 6 months on the basis of clinical studies [see Adverse Reactions 
(6.1), Clinical Studies (14.1, 14.2) of full prescribing information]. Safety and 
effectiveness of PEDIARIX in the age group 7 months through 6 years are supported 
by evidence in infants aged 6 weeks through 6 months. Safety and effectiveness of 
PEDIARIX in infants younger than 6 weeks and children aged 7 to 16 years have not 
been evaluated.

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

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

©2020 GSK or licensor.
PDRJRNA200005 October 2020
Produced in USA.
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vieweditor’s

Tina Q Tan, MD, FAAP, FIDSA, FPIDS  Professor of Pediatrics, Feinberg 
School of Medicine, Northwestern University, Pediatric Infectious Diseases 
attending, Medical Director, International Patient Services Program, 
Co-Director, Pediatric Travel Medicine Clinic, Director, International Adoptee 
Clinic, Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, Illinois

editor-in-chief

I
first want to extend an official welcome to the latest additions to the 
Editorial Advisory Board: Dr Candice Jones—a general pediatrician 
practicing in Orlando, Florida and Dr Amin Barakat—a professor of 
Clinical Pediatrics and Pediatric Nephrology at Georgetown University 

Medical Center in Washington, DC. Both these individuals bring incredible 
passion and diverse talent to the editorial board.

As the COVID19 pandemic surges again across the country and new 
restrictions travel bans and stayathome orders are implemented the 
specter of “COVID19 fatigue” becomes increasingly apparent As we all 
continue to work to provide the most comprehensive and compassionate 
care to our patients it is important to remember to care for ourselves 
As cliché as it sounds selfcare and wellness are now more important 
than ever I was recently reminded of this while attending a very busy 
inpatient infectious diseases service with a number of severely ill patients 
including those with COVID19 associated multisystem inflammatory 
syndrome in children Working long hours with very sick patients day in 
and day out getting little sleep not taking time to eat putting everyone 
else’s needs before your own personal needs in addition to juggling other 
responsibilities is not sustainable or healthy In the midst of the chaos a 
friend reminded me that I cannot provide the level of care to my patients 
that I am accustomed to if I don’t take care of myself Incorporating 
moments during the day to recharge helps to build resilience and allows 
one to work through challenges As Mary Holloway said “Resilience 
is knowing that you are the only one that has the power and the 
responsibility to pick yourself up”

As we move deep into the winter season please stay safe and well And as 
always I welcome your suggestions comments and questions
With warmest regards,
Tina 
Tina Q Tan., FAAP, FIDSA, FPIDS
Editor-in-Chief

Greetings! 

Rana F Hamdy, MD, MPH, MSCE
Assistant Professor of Pediatrics, George 
Washington University School of Medicine 
and Health Sciences; Pediatric Infectious 
Diseases Attending, Director, Antimicrobial 
Stewardship Program, Associate 
Fellowship Program Director, Children’s 
National Hospital, Washington, DC.

contributing editors

Michael S Jellinek, MD 
Professor of Psychiatry and of Pediatrics, Harvard 
Medical School, Boston, Massachusetts

Carlton K K Lee, PharmD, MPH, 
FASHP, FPPAG  Section Editor for 
The Clinical Pharmacologist’s Notebook, 
Pediatric Clinical Pharmacy Specialist, 
Department of Pharmacy, and Associate 
Professor, Department of Pediatrics, Johns 
Hopkins Medical Institutions, Baltimore, 
Maryland 

Jon Matthew Farber, MD Section Editor for Journal 
Club, pediatrician, ALL Pediatrics, Woodbridge, Virginia

Bernard A Cohen, MD Section Editor for Dermcase, 
Professor of Pediatrics and Dermatology, Johns Hopkins 
University School of Medicine, Baltimore, Maryland

Donna Hallas, PHD, CPNP, 
PCPNP-BC, PMHS, FAANP 
Clinical Professor, New York University 
Meyers College of Nursing, and Director, 
Pediatric Nurse Practitioner Program, New 
York, New York

W Christopher Golden, MD 
Associate Professor of Pediatrics Neonatologist, 
Division of Neonatology Medical Director, 
Newborn Nursery Director, Pediatrics Core 
Clerkship, Johns Hopkins University School of 
Medicine, Baltimore, Maryland

Harlan R Gephart, MD 
Clinical Professor of Pediatrics Emeritus, 
University of Washington School of 
Medicine, Seattle, Washington

Steven M Selbst, MD 
Professor of Pediatrics, Sidney Kimmel 
Medical College at Thomas Jefferson 
University, Philadelphia, Pennsylvania, 
Attending Physician, Pediatric Emergency 
Medicine, Nemours/Alfred I duPont Hospital 
for Children, Wilmington, Delaware

Andrew J Schuman, MD 
Clinical Assistant Professor of Pediatrics, 
Geisel School of Medicine at Dartmouth, 
Lebanon, New Hampshire

Candice Jones, MD 
Board-certified general pediatrician in 
group practice in Orlando, Florida, former 
National Health Service Corps Scholar, AAP 
member, spokesperson and author

Jane M Carnazzo MD, FAAP 
Pediatrician for Children’s Physicians, Omaha, 
Nebraska, assistant clinical professor, 
Creighton University Medical School, Omaha, 
co-editor for SOID (Section of Infectious 
Diseases) newsletter, CODe (Committee on 
Development) member for AAP 

Nina L. Alfieri, MD, MS 
Instructor of Pediatrics, Feinberg School 
of Medicine, Northwestern University. 
Attending Physician, Academic General 
Pediatrics, Ann & Robert H. Lurie Children’s 
Hospital of Chicago, Chicago, Illinois
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Amin J Barakat, MD, FAAP
Professor of Clinical Pediatrics at Georgetown 
University Medical Center, Washington, DC
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25-YEAR LEGACY FUELING 
THERAPEUTIC INNOVATION

Our understanding of ADHD is evolving; 
there is an emerging recognition that more 
needs to be done1-3

•   More than 6 million US children and adolescents have 
ADHD—1 in every 10 school-aged child1

New clinical practice guidelines have been 
issued for the first time in nearly a decade2,3

The American Academy of Pediatrics (AAP) released 
updated guidelines2 

•   These include screening for emotional or behavioral, 
developmental, and physical conditions2

The Society for Developmental & Behavioral 
Pediatrics (SDBP) introduced their first-ever 
clinical practice guideline3

•   It emphasizes that clinicians with specialized 
expertise should initiate a comprehensive 
assessment and develop an interprofessional, 
multimodal treatment plan for any child/adolescent 
with suspected or diagnosed complex ADHD3

Actor portrayal.

Get to know Supernus, scan here 
or visit www.Supernus.com/pipeline 

References: 1. Centers for Disease Control and Prevention (CDC). Attention-deficit/hyperactivity disorder: 
data and statistics about ADHD. CDC website. https://www.cdc.gov/ncbddd/adhd/data.html. Accessed 
May 12, 2020. 2. Barbaresi WJ, Campbell L, Diekroger EA, et al. Society for Developmental and Behavioral 
Pediatrics Clinical Practice Guidelines for the Assessment and Treatment of Children and Adolescents 
With Complex Attention-Deficit Disorder. J Dev Behav Pediatr. 2020;41(2S):S35–S57. 3. Subcommittee 
on Attention-Deficit/Hyperactivity Disorder, Steering Committee on Quality Improvement Management, 
Wolraich M, et al. Clinical Practice Guideline for the Diagnosis, Evaluation, and Treatment of Attention-
Deficit/Hyperactivity Disorder in Children and Adolescents. Pediatrics. 2019;144(4):e20192528. 
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...And a healthy new year!

I
t seems extraordinary that it is already December, when so much of this year 

has felt like a blur. Over the past 9 months, the COVID-19 cloud has taxed 

both pediatricians and their patients, making the promise of a new year 

(and a fresh start) that more alluring. A look at the results of this year’s Issues 

& Attitudes survey, sent out to pediatric health care workers each September, 

presented a clear snapshot of how challenging the pandemic has been. Your 

responses to questions about a COVID vaccine, should one become available, 

could not have been more timely: As this issue was going to press, Pfizer, 

Moderna, and AstraZeneca all reported COVID-19 vaccine candidates (with 

high efficacy rates) were very close to coming to market. We will continue to 

inform you of  all news regarding the progression of COVID-19 vaccines, along 

with all other updates and information pertinent to your work as a pediatric 

health care provider. (For those of you who may not be aware, Medical World 

News, our 24-hour online program for health care professionals, can be tuned 

into through the Contemporary Pediatrics website, under the “media” tab.) 

Enjoy this last issue of Contemporary Pediatrics from 2020, and I hope you are 

planning for a joyous, healthy and safe holiday season. Happy New Year! 

letter
chairman’s

Mike Hennessy, Sr.
Chairman and Founder
MJH Life Sciences
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treatment and guidelines
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BY MARIAN FREEDMANjournal clubDr. Farber’s

KEY TAKES ON MUST-READ STUDIES

T
hough physicians sometimes empiri-
cally prescribe acid inhibitors for in-
fant distress, nonacid re� ux causes at 
least as much—and perhaps more—

pain and distress in infants than acid re� ux, 
according to a study in 62 children with per-
sistent unexplained fussiness or distress and 
a median age of 3.5 months. 

The prospective study included all chil-
dren aged younger than 24 months re-
ferred to a European hospital for 24-hour 
multiple intraluminal impedance-pH 
(MII-pH) monitoring because of recurrent 
unexplained inconsolable distress thought 
to be a symptom of gastroesophageal re-
flux (GER). In addition to the monitoring, 
parents filled in a symptom diary and the 
Face, Legs, Activity, Cry, Consolability 
(FLACC) scale, a measurement for assess-
ing pain in infants and young children. 
The scale ranges from 0 to 10 with 0 rep-
resenting “relaxed and comfortable” and 
7-10 “severe discomfort/pain.” Investiga-
tors then analyzed the FLACC scores in re-
lation to the presence or absence, duration, 
chemical composition, and esophageal ex-
tension of GER episodes.

During the MII-ph monitoring, 452 
episodes of distress were recorded, which 
parents scored with the FLACC scale. The 
number of episodes ranged from 1 to 32 per 
child, with a mean of 7.3. Fewer than half 

of the episodes (48%) were associated with 
GER. When associated with symptoms, 
GER occurred significantly more often 
before an episode of distress than it did 
simultaneously or after such an episode. 

The median FLACC score did not dif-
fer significantly between the distress epi-
sodes that were associated with GER and 
those that did not. Overall, 361 (80%) dis-
tress episodes were in patients with an acid 
reflux index <7% and 91 (20%) in those with 
a pathologic acid reflux index. Episodes of 
distress associated with nonacid reflux 
presented a significantly higher FLACC 
than those with acid content (FLACC 6 vs 
5). In addition, the median FLACC value 
was significantly lower in the 12 (19%) in-
fants with a pathologic reflux index com-
pared with the 50 infants (81%) with a nor-
mal reflux index (Salvatore S, et al. J Pediatr 
Gastroenterol Nutr. 2020;71[4]:465-469).  

Acid refl ux is often 
blamed, incorrectly, 

for fussiness in infants. I have commented 
previously on the risk of anti-refl ux medicines 
(Contemporary Pediatrics Journal Club, June 
2020). I am not advocating for pH probes 
in fussy children, but rather for innocuous 
treatments that support parents through the 
fussy period. 

 PUBLISHED IN JOURNAL OF PEDIATRIC GASTROENTEROLOGY AND NUTRITION 

When it comes to infant distress, 
acid refl ux often gets a bum rap!

Dr Farber, section editor for Journal Club, is a pediatrician in Woodbridge, Virginia. Ms Freedman is a freelance medical editor and 
writer in New Jersey. The editors have nothing to disclose in regard to affiliations with or financial interests in any organizations 
that may have an interest in any part of these articles.

Acid refl ux 
is often 
blamed, 

incorrectly, 
for fussiness 

in infants.
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Children with asthma who use a 
nonsteroidal anti-inf lammator y 
drug (NSAID) during a respiratory 
infection or no antipyretic at all have 
a lower risk of experiencing an asth-
ma exacerbation (AE) than asthmat-
ics who use acetaminophen. These 
were the findings of an analysis of 
data from a national database in Tai-
wan related to more than 27,000 chil-
dren with asthma who had at least 
one episode of respiratory infection 
and a similar number of age-and 
sex-matched non-asthmatic chil-
dren with respiratory infection who 
served as controls.

Participants were divided into 3 
groups: acetaminophen use, NSAID 

cyclooxygenase-1 (COX-1) use, and 
no antipyretic use. Overall, asth-
matic patients used antipyretics 
less often than controls (48.5%  
vs 55.5%) with antipyretic users 
in the asthmatic group tending to 
be older than nonusers (9.3 vs 7.8 
years). 

Investigators compared the rate 
of AE occurrence within the first 7 
days after diagnosis of respiratory 
infection among the groups and 
analyzed the risk of AE with adjust-
ments for age, gender, and urban-
ization level. The overall rate of AE 
within 7 days of a single respiratory 
infection episode was low—about 
0.14%, with no observable differ-

ence in rate between those who 
used antipyretics and those who 
did not. The risk of AE was highest 
in those who took acetaminophen 
(Chung R-S, et al. Science Direct. 
2020; Epub ahead of print). 

Because of the 
potential adverse 

effects of aspirin in children with asthma, 
some pediatricians avoid using NSAIDs 
in these children. This study suggests 
that acetaminophen may be a worse 
option. However, the risk is very low, 
so if acetaminophen is your preferred 
antipyretic in a given child (and I do 
support making miserable children feel 
better), use it.

When methotrexate (MTX) is admin-
istered to patients with juvenile idio-
pathic arthritis (JIA) using a prefilled 
pen, the procedure is associated with 
less pain and fewer side effects than 
when a conventional prefilled syringe 
is used, according to a study conduct-
ed at a pediatric rheumatology center 
in Poland.

The 23 patients with JIA, who 
ranged from 2 to 18 years of age (mean 
age, 11.7 years) were receiving subcu-
taneous MTX therapy using a pre-
filled syringe at the start of the study. 

After completing a questionnaire 
evaluating their experience with this 
device, they began a 1-month period 
of using the prefilled pen and then 
completed the same questionnaire 
to document their experience with 
the new delivery system. Participants 
also indicated their overall prefer-
ence for the pen or syringe. Caregiv-
ers completed these questionnaires 
when they, not the patients them-
selves, administered the MTX.

Almost 83% of patients or caregiv-
ers preferred the prefilled pen to the 

syringe for administering MTX, cit-
ing it as easier to use despite having 
considerably more experience with 
the syringe. Moreover, injection with 
the prefilled pen was considered less 
painful than with the prefilled syringe. 
Finally, side effects of MTX were less 
pronounced after treatment with the 
prefilled pen, particularly with regard 
to nausea, vomiting, and abdominal 
pain (Roszkiewicz, J, et al. Pediatr 
Rheumatol. 2020; Epub ahead of print).

I am in favor of 
anything that 

reduces pain safely. In the near future, 
more children will be receiving injections 
of biologics for conditions such as Crohn’s 
disease, lupus, and asthma. We will see if 
the pen proves mightier than the syringe.

 PUBLISHED IN SCIENCE DIRECT 

Acetaminophen is not the best choice for 
fever in asthmatics

Prefilled pen may be a better 
way to deliver methotrexate 
to children with JIA

 PUBLISHED IN PEDIATRIC RHEUMATOLOGY 
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Want to read more of your colleagues’ puzzling cases? 
Find the whole collection at ContemporaryPediatrics.com/pediatric-puzzler

Differential Diagnosis
Due to acute onset neuropsychiatric 
symptoms of unknown etiology, the 
patient was initially admitted to the 
pediatric intensive care unit for close 
monitoring. Initial differential diag-
nosis was broad given the patient’s 
new-onset severe neuropsychiat-

ric symptoms (Table 1). Bacterial or 
viral meningitis/encephalitis may 
present similarly, and upper respira-
tory symptoms may precede presen-
tation, as was the case in our patient. 
However, these patients also typical-
ly present with fever and nuchal ri-
gidity, neither of which were present 

in our patient. Other infectious etiol-
ogies include HIV, syphilis, Barton-
ella, and Lyme disease. Toxic inges-
tion, especially of alcohol, ketamine, 
phencyclidine, or organophosphates 
can cause new onset agitation; how-
ever, symptoms typically do not last 
as long as they did in our patient. 

A case of acute psychosis 
that will make your head 
spin  ANGIE BUTTIGIEG, MD, AND POLIANA DA SILVA, MD

A 12-year-old previously 
healthy male was transferred 
to our institution (Children’s 
Hospital of New Jersey) from 

a psychiatric unit for new onset psychosis 
and an abnormal electroencephalogram 
(EEG). Less than 2 weeks prior to initial 
presentation, the patient had upper 
respiratory tract symptoms and was treated 
with antibiotics for bilateral acute otitis 
media. He then developed progressively 
worsening headaches, auditory and visual 
hallucinations, behavioral changes, and 
suicidal ideations. After multiple emergency 
department visits, the patient was admitted 
to an inpatient psychiatric unit and started 

on risperidone and benztropine. Despite 
psychiatric treatment, his symptoms 
persisted. A video EEG was done to 
rule out seizures and was abnormal, 
prompting transfer.

On admission to our facility, the patient 
was found to be sleepy and combative 
with extreme emotional lability. His mental 
status waxed and waned throughout his 
fi rst week of admission, with periods of 
lucidity alternating with periods of slow, 
slurred speech, agitation, hyper sexuality, 
visual and auditory hallucinations, 
insomnia, and paranoia. Physical exam 
was unremarkable, without any focality on 
neurologic examination.

THE 
CASE
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Endocrine and metabolic derange-
ments are also known to cause neu-
ropsychosis. Neoplastic disorder, ei-
ther primary or secondary, as well 
as paraneoplastic syndromes can 
present with focal neurologic signs 
and/or neuropsychiatric symptoms. 
Rheumatologic disorders, including 
lupus, may also present with psychi-
atric symptoms, though our patient 
had no other stigmata typical of lu-
pus. Entities that cause inflamma-
tion of the central nervous system, 
such as autoimmune encephalitis 
(eg, anti-N-methyl-D-asparate re-
ceptor (NMDAR) encephalitis and 
acute disseminated encephalomy-
elitis) can present with a similar con-
stellation of symptoms as our patient 
and must also be considered. Prima-
ry psychiatric disease should be a di-
agnosis of exclusion once all organ-
ic causes are ruled out or considered 
sooner if the patient has a known 
psychiatric history. 

Examination and Testing
Video EEG at our institution did not 
demonstrate evidence of seizures. 
Head computed tomography (CT) 
on admission showed hypoattenu-
ation in bilateral thalami, though 
more on the right side as compared 
to the left side. Magnetic resonance 
imaging (MRI), magnetic resonance 
angiogram, and magnetic reso-
nance venography were done given 
concern for vasculitis and signifi-

cant for hyperintensity f lair in the 
medial thalami/massa intermedia. 
Urine toxicology screen was nega-
tive. A lumbar puncture showed a 
high opening pressure and cerebro-
spinal f luid (CSF) pleocytosis with 
white blood cells of 26, suggesting 
infectious versus autoimmune pro-
cesses. Further infectious work-up, 
including a complete blood count, 
procalcitonin, meningitis/encepha-
litis panel, antistreptolysin O (ASO) 
titer, group A streptococcus direct 
DNA probe, rapid plasma reagin 
(RPR), Epstein-Barr virus, Lyme dis-
ease titers, HIV, quantiferon gold, 
Bartonella antibodies, and herpes 
simplex virus (HSV) antibodies were 
all negative. Rheumatologic work-
up, including erythrocyte sedimen-
tation rate, c-reactive protein, anti-
nuclear antibody, anti-ds DNA, C3, 
C4, proteinase-3 antibody, myelo-
peroxide antibody, and centromere 
antibody were unrevealing. A com-
prehensive metabolic panel, lactic 
acid, ammonia,  thyroid stimulating 
hormone (TSH), free F4, vitamin B1, 
ceruloplasmin, and copper studies 
did not demonstrate a toxic or meta-
bolic cause. A CT abdomen and pel-
vis was done to rule out an oncologic 
process and was within normal lim-
its. Alpha-fetoprotein was normal. 
An autoimmune and paraneoplastic 
panel was sent from the CSF, howev-
er results were not available during 
the patient’s hospital admission. 

Diagnosis
Laboratory evaluation was largely un-
revealing, except for slight CSF pleo-
cytosis. This, along with the CT and 
MRI findings and the clinical picture 
of waxing and waning aggression, ag-
itation, and insomnia was concerning 
for autoimmune encephalitis. One 
week after discharge, CSF studies re-
turned positive for anti-NMDAR and 

anti-MOG antibodies. 

Patient outcome
Given concern for anti-NMDAR en-
cephalitis and known poorer prog-
nosis with delay in treatment, our 
patient was presumptively treated 
with high-dose steroids and intra-
venous immune globulin (IVIG). He 
did not demonstrate improvement 
in his neuropsychiatric symptoms 
with this treatment, and continued 
to require daily lorazepam for agita-

TABLE 1
DIFFERENTIAL DIAGNOSIS

Infectious 

  Bacterial meningitis
  Viral encephalitis
  Prion disease 
  Lyme disease
  Syphilis
  HIV

Toxic or 
Metabolic 

  Drug ingestion (alcohol, 
ketamine, PCP, 
organophosphates)

  Carbon monoxide
  Thyroid dysfunction (eg, 

Hashimoto’s thyroiditis) 
  Wilson’s disease 
  Neuroleptic malignant 

syndrome

Neoplastic

  Primary CNS neoplasm
  Secondary (eg, 

metastatic) CNS 
neoplasm

  Paraneoplastic 
syndrome

Autoimmune 
or 
Inflammatory 
disorders

  Acute disseminated 
encephalomyelitis 
(ADEM)

  Anti-NMDAR 
encephalitis

  Systemic Lupus 
erythematosus

  Autoimmune vasculitis  
(ie, Wegner)

Primary 
psychiatric 
disease

  Bipolar disorder
  Primary schizophrenia

One week after 
discharge, CSF studies 
returned positive for 
anti-NMDAR and anti-
MOG antibodies. 
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tion. The patient was subsequently 
treated with rituximab with clinical 
improvement.

Our patient was admitted for 16 
days and discharged home with 
mild cognitive delays but no activ-
ity restrictions. After discharge, the 
patient had close follow-up with 
neurology and hematology/oncol-
ogy, including a 2nd dose of ritux-
imab and a repeat MRI that 
showed interval complete reso-
lution of previously identified 
T2-weighted-fluid-attenuated 
inversion recovery hyperinten-
sity within pulvinar region of 
bilateral thalami. He was given 
a 504 plan for additional time 
in academic activities, however 
reports not using it and is earn-
ing B’s in school.

In addition, the neuropsy-
chiatric team evaluated the patient 
in order to delineate sequelae of neu-
rocognitive deficits due to encepha-
litis. His first evaluation was approx-
imately 3 months after discharge and 
showed weaknesses in sustained vi-
sual attention, auditory memory, and 
visual memory. There were also con-
cerns regarding impulse control. The 
neuropsychiatric team conducted a 
follow up evaluation about 7 months 
later. Our patient demonstrated sig-
nificant improvement, specifically in 
attention, concentration, and memo-
ry domains of the evaluation. He also 
exhibited improved self-control dur-
ing testing. 

Discussion
The NMDA is a glutamate-gated ion 
channel critical for multiple central 
nervous system (CNS) functions1,2 in-
cluding processes underlying learn-
ing, memory and neuroplasticity. 

Anti-NMDAR encephalitis is an 
autoimmune disorder with IgG an-
tibodies against the NR1 and NR2 

subunit of the NMDA receptor. The 
presenting symptoms of anti-NM-
DAR encephalitis are quite broad,3

but usually evolve in stages includ-
ing a prodrome of fever, headaches 
and viral-like symptoms. Days to 
weeks after this prodromal phase 
begins the onset of psychiatric and 
behavioral problems4, including per-
sonality and behavioral changes, au-

tonomic and cognitive dysfunction, 
and finally neurologic decompensa-
tion leading to insomnia, seizures, 
altered levels of consciousness, and 
breathing or autonomic instability5. 
In multiple studies, it was shown 
that the condition, when identified, 
affects predominantly females (up to 
80% of females vs males). Age ranges 
from 18-35 years, with 40% of pa-
tients aged younger than 18 years1. 

This disorder is a leading cause of 
encephalitis in young patients, with 
up to 4% of patients with encepha-
litis having NMDAR antibodies. In 
women aged older than 18 years, the 
majority will have the presence of an 
underlying tumor, such as teratoma 
of the ovary, however in children, 
this is uncommon6. 

Diagnosis of anti-NMDAR en-
cephalitis is made by identifica-
tion of NMDAR antibodies in the 
CSF or serum. First line therapy 
is typically high dose corticoste-
roids. Second line therapy includes 
IVIG and/or plasma exchange. 

Other attempted therapies in-
clude rituximab, azathioprine, and 
cyclophosphamide. If a neoplasm is 
found, treatment includes surgical 
excision of neoplasm, if possible. 

Anti-NMDAR encephalit is is 
the second leading cause of im-
mune-mediated encephalitis, after 
acute disseminated encephalo-
myelitis.7 Despite the prevalence 

of the condition, anti-NM-
DAR encephalitis is an over-
looked diagnosis.8 Timely 
diagnosis and treatment of 
a nt i-N MDA R encepha l it is 
should be considered early on 
in patients presenting with 
new onset of altered mental 
status of unknown etiology. 
Anti-NMDAR encephalitis is a 
complex syndrome, with a se-
vere disease course and broad 

differential diagnosis. Mortality can 
be up to 25%, whereas many other 
patients are left with cognitive defi-
cits that may affect education, work, 
or social life. However, with early 
recognition and aggressive treat-
ment, prognosis remains good with 
most cases (up to 75%) making a full 
recovery or only having mild dis-
ability,8 as was demonstrated in our 
patient. 
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Anti-NMDA receptor 
encephalitis is the second 
leading cause of immune-

mediated encephalitis, 
after acute disseminated 

encephalomyelitis. 
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Celiac disease (CD) is an autoimmune dis-
ease in which a reaction to gluten consump-
tion damages the small intestine. With a 
steadily increasing global prevalence of 
close to 1%1, public awareness of CD and 
gluten-related disorders has grown consid-
erably over the last few decades. 

Celiac disease is more common in children 
with the following risk factors:2

  A family member with CD or dermatitis 
herpetiformis

  Type 1 diabetes
  Down syndrome or Turner syndrome
  Autoimmune thyroid disease

Celiac disease can be challenging to di-
agnose as patients may present with gastro-
intestinal and/or extraintestinal symptoms, 
and many are apparently asymptomatic.3

Furthermore, there is a poor correlation 
between gastrointestinal damage and 
symptoms.

Timely diagnosis of CD and optimiza-
tion of nutrition is particularly important in 
childhood to prevent irreversible complica-
tions such as short stature and osteoporo-
sis. All individuals with untreated CD are at 
risk for long-term complications, whether 
or not they present with symptoms. 

With the growing prevalence of CD and 
the heterogenous, often non-specific nature 
of symptoms, many patients remain untest-
ed and diagnosis may be delayed by several 
years. Currently, it is estimated that 43% of 
the CD population remains undiagnosed.4

Like many autoimmune diseases, the exact 
trigger of CD is unknown; however, the genet-

A new diagnostic 
paradigm for celiac disease
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JOCELYN SILVESTER, MD

Dr Silvester is the Director 
of Clinical Research, 
Celiac Disease Program at 
Boston’s Children’s Hospital.
Dr Silvester has disclosed 
that she receives a 
consulting fee from 
Takeda Pharmaceuticals 
and has been contracted 
to do research for 
Cour Pharmaceuticals, 
Glutenostics LLC, and Milky 
Way Life Sciences. These 
associations do not prevent 
her from delivering an 
unbiased presentation.

Since the middle of the 20th century and into the 21st 
century, the incidence of celiac disease has been rising 
signifi cantly throughout the Western world. Here is what 
you need to know about this autoimmune condition.

nutrition

COMMON SIGNS/
SYMPTOMS OF PEDIATRIC 
CD INCLUDE:2

  Chronic or intermittent diarrhea
  Chronic constipation not responding to usual 

treatment
  Chronic abdominal pain
  Abdominal distension
  Recurrent nausea or vomiting
  Weight loss or failure to thrive
  Stunted growth or short stature
  Delayed puberty
  Iron-defi ciency anemia
  Irritability and behavioral issues
  Headaches
  Arthritis/arthralgia
  Dental enamel defects
  Recurrent aphthous stomatitis
  Elevated aminotransaminases 
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ic risk factors (HLA-DQ2/DQ8) are well 
defined.1,2 Additional environmental 
factors including infant-feeding prac-
tices, gastrointestinal infections, and 
the intestinal microbiome may all play 
a role. 

Whatever the cause, when the 
body’s immune system mounts an 
attack against the “invasion” of glu-
ten, the reaction damages the villi: 
slight hair-like projections that line 
the small intestine. This damage 
prevents the villi from performing 
the function of absorbing vitamins, 
minerals, and other nutrients, which 
means the celiac patient cannot get 
enough nutritional value from the 
food they’re eating.5 This can be es-
pecially disruptive to normal growth 
and development in children.

Left unchecked, chronic intestinal 
inflammation and malabsorption from 
CD can cause a host of complications, 
including:6

�  Malnutrition
�  Bone fractures
�  Infertility and miscarriage (in adults)
�  Lactose intolerance7

�  Cancer, especially intestinal lymphoma 
and small bowel cancers

�  Cardiac disease (myocarditis, 
cardiomyopathy) 

�  Neuropsychiatric disease 

All of these comorbidities repre-
sent an enormous human toll, as well 
as an expensive strain on the health 
care system.

Updated testing 
recommendations 
Historically, the cornerstone of CD di-
agnosis has been a duodenal biopsy 
with histological analysis.1 Now sero-
logical tests are available, each with a 
role to play: tissue transglutaminase-
IgA (tTG IgA), total IgA, endomysial 
IgA (anti-EMA), and IgG-based tests.1 

Given the time-consuming, expen-

sive, and invasive nature of duodenal 
histology, there has been increased 
focus on finding the most efficient 
algorithm and omitting duodenal his-
tology in patients who fulfill other CD 
diagnostic criteria.1 

Recently, both the American Gas-
troenterological Association (AGA) 
and the European Society of Paediat-
ric Gastroenterology, Hepatology, and 
Nutrition (ESPGHAN) released up-
dated guidelines for diagnosing CD.1,2 
Both reports were based on available 

published evidence and emphasize 
that the diagnosis should be made by 
a specialist (eg, gastroenterologist). 

The pediatric testing 
algorithm
For pediatricians managing patients 
with symptoms of CD or an affected 
first degree relative, the recommend-
ed diagnostic approach is to begin 
with an initial test for total serum IgA 
in addition to a test for serum antitis-
sue transglutaminase IgA antibod-

nutrition

1 2 3  
Celiac antibodies  

in serum 
Duodenal  
histology

The presence  
of HLA-DQ2/DQ8

THE DIAGNOSIS OF CD IS VARIABLY DEFINED  
BY THREE MAIN COMPONENTS:2 

MANAGEMENT  
AND FOLLOW-UP

�  At present, the only way 
to mitigate celiac disease 
is a gluten-free diet (GFD), 
so implementing the GFD is 
essential. However, prior to 
CD diagnosis, reduction or 
avoidance of gluten is not 
recommended, as it may reduce 
the sensitivity of both serology 
and biopsy testing.

�  The implementation of a GFD is 
the only way to heal intestinal 
mucosa in CD patients. This 
means not only avoiding wheat, 
but also rye and barley. 

�    Negative serology in a patient 
does not guarantee that intestinal 
mucosa has healed; however, 
persistently positive serology 

is a strong indicator 
of ongoing intestinal 
damage/gluten exposure. 

�  Providers should consider 
follow-up serology 6 and 12 
months after diagnosis, then 
yearly thereafter.

�  Factors that have been shown 
to increase adherence to a 
GFD include a team-based 
approach between pediatric 
gastroenterologist, pediatrician, 
family, and dietician, and open-
access or online services with 
SMS options.

�  For pediatric patients, a 
satisfactory increase in height 
and weight is an essential marker 
of the success of a GFD. 

After diagnosis of CD, there are a number of  
important factors to keep in mind:1

CNTPED1220_018-020_Coverstory.indd   19 11/25/20   10:04 AM



CON T EMPORARYP ED I AT R I C S . C O M   |   D E C E M B E R  2 0 2 020

EMA IgA Positive

Gluten-free diet

EMA IgA

ies (tTG IgA) as the child continues to 
consume a gluten-containing diet.2 

This is the most clinically and cost-ef-
fective screening method. All patients 
with elevated serum tTG IgA should 
be referred to a pediatric gastroenter-
ologist for additional testing to con-
firm the diagnosis of CD (see Table). 

A GFD should be continued until 
the diagnosis is confirmed, as di-
agnostic testing is less reliable on a 
GFD. The degree of tTG IgA elevation 
is somewhat proportionate to the 
likelihood of CD, such that those with 
very high tTG IgA levels (>10 times the 
upper normal limit) may not require 
a duodenal biopsy for their pediat-
ric gastroenterologist to confirm the 
diagnosis if the more specific anti-

endomysial IgA (EMA IgA) test is also 
positive (see Figure A). 

In these cases, the guidelines give 
the option to omit duodenal histology.1,2

Proceeding with a no-biopsy approach 
should be decided on a case-by-case 
basis with informed discussion among 
the caregivers, pediatric gastroenterol-
ogist, pediatrician, and child. In prac-
tice, this strategy may reduce the need 
for gastroscopy with biopsy by 30-50%.1

Pediatric patients aged younger 
than 2 to 3 years may have a less ro-
bust presence of IgA rendering tTG 
IgA testing less efficient. In these cas-
es, pediatricians may choose to test 
for IgG deamidated gliadin antibod-
ies (anti-DGP IgG) in addition to the 
recommended tTG IgA (see Figure A). 

Performing both tTG IgA and DGP IgG 
may increase diagnostic sensitivity as 
some patients with CD have DGP IgG 
antibodies but not tTG IgA antibodies. 

Other relevant, specific markers 
for CD are anti-endomysial antibod-
ies (anti-EMA). Testing for anti-EMA 
is labor-intensive and expensive, and 
should be used as a confirmatory 
test, particularly if the non-biopsy al-
gorithm proposed in the most recent 
2020 clinical practice update is being 
considered (see Figure A). 

COMMENTS? E-mail them to 
llevine@mjhlifesciences.com

nutrition

For references, go to 
ContemporaryPediatrics.com/

new-paradigm-celiac-disease

SymptomaticSCREENING

SYMPTOMATIC (INTESTINAL OR EXTRAINTESTINAL MANIFESTATIONS)
OR HIGH-RISK* (REGARDLESS OF SYMPTOMS)

High tTG IgA
<10x ULN

Very High tTG IgA 
>10x ULN

tTG IgA or DGP IgG 
Positive

Primary care 
Gluten-containing diet

tTG IgA
Negative

tTG IgA 
Negative

TABLE

Gastroenterologist 
Continue gluten

tTG IgA, Total IgA 
+/- DGP IgG

Asymptomatic 
High-Risk* Group

Refer to gastroenterology to 
complete diagnostic evaluation 
(continue gluten-containing diet)

High suspicion of CD or 
IgA deficient

Interval screening 
throughout childhood and 

if symptoms develop

DIAGNOSIS
EMA IgA Negative Biopsy Positive

Small intestinal biopsy

Biopsy Negative

Gluten-free diet Specialist - refer 
to Figure C in 

reference below

Consider:
 tTG IgG,EMA IGg, DGP IgG 

if IgA deficient
  false negative due to 

inadequate gluten?
  immunosuppression?
  HLADQ2/DQ8 testing2

Low suspicion 
of CD

Consider other diagnoses

 First degree relatives with 
celiac disease

 Type 1 diabetes

 Autoimmune thyroid disease
 Trisomy 21
 Turner Syndrome

*High-Risk 
(including asymptomatic)

2. Husby S, Koletzko S, Korponay-Szabó I, Kurppa K, Mearin ML, Ribes-Koninckx C, Shamir R, Troncone R, Auricchio R, Castillejo G, Christensen R, Dolinsek J, Gillett P, Hróbjartsson A, 
Koltai T, Maki M, Nielsen SM, Popp A, Størdal K, Werkstetter K, Wessels M. European Society Paediatric Gastroenterology, Hepatology and Nutrition Guidelines for Diagnosing Coeliac 
Disease 2020. J Pediatr Gastroenterol Nutr. 2020 Jan;70(1):141-156. doi: 10.1097/MPG.0000000000002497. PMID: 31568151.
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2020 ISSUES & ATTITUDES SURVEY

Will the COVID-19 
cloud change pediatric 

medicine forever?
With the United States still in the throes of a pandemic, nearly 400 pediatric 

health care providers share their struggles in getting patients back to the offi ce, 
advocating for a COVID-19 vaccine, and working their way toward optimism in 

the face of the biggest health care challenge of their lives. 

LOIS LEVINE, EDITOR

SPECIAL REPORT

W
hat a difference a year makes. Last year, when 
Contemporary Pediatrics put out its annual issues 
and attitudes survey, 57% of respondents said they 

were feeling less optimistic about their ability to provide 
adequate care for patients (which was, by the way a 13% 
jump from 2013). This year, that percentage rose even more, 
to 60%, a notable majority. But although the reasons around 
the pessimism remained the same in both 2013 and 2019 
(insufficient time with patients, inadequate reimbursement, 
and health care reform), this year—no surprise—the top 
reason was concerns about adequately treating patients 
with COVID-19 and multisystem inflammatory syndrome 
in children (MIS-C). That was followed by inadequate 

insurance reimbursement and not enough time with 
patients. Interesting too, is that those who answered they 
were more optimistic (only 9%), felt that way because of new 
tech tools (38%), good relationships with local specialists 
that they refer patients to (34%), and having more treatment 
options for COVID-19/MIS-C (24%). (Editor’s note: this survey 
went out in September, when treatments like remdesivir and 
convalescent plasma had been approved by the US Food and 
Drug Administration for use of COVID-19).

How many of your patients do you think would 
be hesitant to get a COVID-19/MIS-C vaccine 

that has been judged to be safe and effective?

If a reliable and safe vaccine for COVID-19/MIS-C 
came on the market for both adults and children, 

would you encourage your patients to get it?

Yes 
74%

No 
3%

Not Sure 
23%

Most 
28%

Some 
70%

None 
2%

N
ot at all 

36%36%15%13%

Yes, a great deal 

Som
ew

hat

N
ot very

 m
uch

As a result of 
the pandemic, 
are you doing 

more telehealth?
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special report

The same 31% 
More optimistic 9%
Less optimistic 60%

What have the top 2 
challenges been over 
the past year to your 
practice? (Select 2)

In 2019, when asked what 
the top 2 challenges to their 
practice were, 45% of health care 
providers said transitioning to  
electronic health records (EHRs) 
and dealing with insurance 
(42%) were the greatest 
obstacles. This year, EHRs were 
not even mentioned in the top 
5 reasons, taking a back seat to 
lack of patients due to issues 
around COVID-19/MIS-C, which 
60% of respondents gave as the 
biggest challenge, followed by 
compensation (36 %), dealing 
with insurance (28%), not 
having effective treatments for 
COVID-19 and MIS-C (20%), 
and vaccine hesitancy (20%). 
Also not surprising was that 
more than 40% of respondents 
reported that their work level 
had decreased over the year, 
(compared to only 10% claiming 
that the year prior), another 
sober indication of how the 
pandemic has affected patient 
traffic in pediatric offices 
around the United States.

In regards to vaccine 
hesitancy, 70% of respondents 
said that they believe that 
some of their patients would 
be hesitant to get a COVID-19/
MIS-C vaccine, even one that 
had been judged safe and 
effective; 28% thought most 
would be hesitant, and only 
2% thought that none would 
be wary of a vaccine on the 
market. Considering the 
recent news about 3 
vaccines that might 
soon be available 
to the public, 
this hesitancy is 
worrisome indeed.

The good news here: 
The pediatric medical 

community continues to stand 
behind its scientists. A whopping 
74% of you would encourage 
your patients to get a vaccine, 
if a reliable and safe one came 
on the market to combat 
the pandemic. Only 23% of 
respondents were unsure, and 
3% would advise not getting a 
vaccine at all.

On another encouraging note,  
pediatric providers are riding 
the tech tidal wave in ways they 
never have before. The fact that 
EHRs didn’t even make the list 
of challenges this year suggests 
that they are now a way of life. 
Furthermore, more than 70% 
of respondents said they were 
doing more telehealth than 
previous years. 

Once we can see our way out 
of the pandemic, what changes 
will be permanent as a result of 
living and working under the 
COVID-19 cloud? We can’t wait 
to hear from you to tell us.

60%
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19%
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If you answered 
“less optimistic,” 

what is the primary 
reason?

Concerns about 
adequately treating 

COVID-19/MIS-C 

26%
Inadequate insurance 

reimbursement 
25%

Not enough time with 
patients 
24%

Too much paperwork 
21%

Seeing more sick 
children than previously 

3%

If you answered 
“more optimistic,” 
what is the primary 

reason?
Having more treatment 
options for COVID-19/

MIS-C 

24%
Health care reform 

3%
Availability of new 
technology tools 

38%
Good working 

relationships with local 
specialist that I refer  

34%
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Are you more or less optimistic
about your ability to adequately provide care for 

your patients now than you were last year?
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OPTIMIZE YOUR BUSINESS SAVVY

PRACTICE

Every physician has likely commit-
ted a medical error at some time.1 

Fortunately, most medical errors are 
minor, and many do not reach the 
patient. However, one recent study 
suggested that medical errors are 
the third leading cause of death in 
the United States.2  In a study of in-
ternal medicine trainees, 45% re-
ported being involved in a serious 
medical error.3 In a survey of prac-
ticing physicians, 10.5% reported 
they were involved in a major medi-
cal error during the prior 3 months.4 

Provider burnout has been linked to 
medical errors. Medical errors often 
lead to burnout, and the reverse is 
also probable.5,6,7

The Emergency Department (ED) 
is a high-risk area where medical er-
rors are likely. This is, in part, because 
the ED is often extremely busy with 
multiple ill or complicated patients. 
Emergency clinicians often must 
make rapid decisions in a chaotic en-
vironment, so the chance for error is 
high. (This is not entirely unique to 
the ED. Pediatricians in office practice 
may find their office fits this mold on 
many days!) Many errors in pediatric 
emergency medicine relate to physi-
cian fatigue. Others relate to frequent 
distractions that are prevalent in the 

ED setting. In one study,8 attending 
physicians and nurses were followed 
in a level 1 trauma center. It was not-
ed that physicians were interrupted 
10 times within an hour, and nurses 
were interrupted 12 times in an hour. 
These providers performed between 
1-8 other activities before returning 
to the original task. They were inter-
rupted by phones, pagers, other staff 
members. It is easy to see how errors 
can result from these frequent dis-
ruptions. In some cases, ED providers 
commit cognitive errors, perhaps be-

cause of “premature closure.” That is, 
the clinician fixes on a diagnosis early 
on and ignores other findings that 
could lead to a different diagnosis.  

In many cases, errors result from 
poor communication. In the ED it is 
obviously crucial for staff to work as 
a cohesive team. Certainly, ED pro-
viders must communicate well with 
nursing staff, and consultants. Nu-
merous errors result when there is a 
breakdown in this communication. In 
fact, the Joint Commission notes that 
communication issues are the third 
leading cause of sentinel events.9 Like-
wise, ED providers must communicate 
well with patients and families to ob-
tain an accurate history and develop a 
management plan together. 

Although this seems obvious, it is not 
guaranteed. In one interesting study10 
involving 2 teaching hospitals in 
Michigan, patients were asked about 
4 domains soon after their ED visit:

1 Do you understand your  
diagnosis? 

2 Do you understand what was done for 
you in the ED?

3 Do you know what you are supposed 
to do after your ED visit (discharge 

instructions). 

4 Do you understand what symptoms 
should prompt you to return to the ED?

Medical errors in the pediatric 
emergency department 
Don’t make these mistakes!
STEVEN M SELBST, MD; 
KAYSI KRILL, DO

TABLE 1 COMMON 
CAUSES OF 
MEDICAL ERROR 
in pediatric emergency 
medicine/office practice
�  Physician fatigue

�  Physician burnout

�  Frequent distractions/
interruptions

�  Poor communication with 
patients/families, staff, 
consultants

�    Failure to monitor patients

�  Need for rapid decisions in 
busy environment

�  Cognitive errors due to 
premature closure
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CASE 1
A 15-year-old boy presented 
to the ED with the complaint 
of chest pain for 1 week. He re-
ported that he was hit over his 
ribs on the right side of his chest 
when playing football a week 
ago. His pain, described as achy 
and stabbing, worsened in the 
past few days. It was worse with 
walking and for one day, he had 
difficulty climbing the stairs. He 
was short of breath at times and 
had mild dizziness with stand-
ing. He had no fever, no vomit-
ing or diarrhea, no cough or rhi-
norrhea. Physical examination 
revealed temperature 100.9° 
F, heart rate 78 beats per min-
ute (up to 106 beats per minute 
when standing), respiration 24/
minute, blood pressure 128/84 
(124/92 standing). He was alert 
and talkative and in no distress. 
He had mild tenderness over his 
sternum. Cardiac exam was nor-
mal. Lungs were clear. Abdomen 
was benign. His exam was other-
wise unremarkable. 

A chest x-ray showed clear 
lungs; the heart was noted to 
be “top normal” in size. (see ra-
diograph Figure 1). An electro-
cardiogram had ‘non-specific’ 

findings such as ST elevation in 
some leads and borderline pro-
longed QT interval. 

The patient received ibupro-
fen for his pain, and intravenous 
saline because it was thought 
he may be dehydrated. His vi-
tal signs remained unchanged 
after the fluids. A cardiologist 
was consulted by phone. The 
cardiologist believed the patient 
had musculoskeletal pain, and 
he did not need immediate car-
diology evaluation. The patient 
was discharged to home. About 
8 hours later, he collapsed and 
died. Myocarditis was found on 
autopsy.

Teaching points: In retrospect, 
the diagnosis of myocarditis is ob-
vious. The patient had classic find-
ings: chest pain for several days, 

worsening with exertion and lead-
ing to shortness of breath. He also 
had a low-grade fever in the ED, that 
seems to have been ignored by the 
cardiologist who was consulted. 
Myocarditis can be a difficult diag-
nosis, and in many cases the patient 
is evaluated multiple times before 
myocarditis is considered.11

Chest pain associated with fe-
ver is concerning. If pneumonia 
is ruled out, consider myocarditis 
as the etiology for pain. Chest pain 
with exertion is concerning for a 
cardiac etiology rather than mus-
culoskeletal pain, which should 
improve over time, not worsen. Pay 
attention to the vital signs! If the 
patient continues to have tachy-
cardia (or dizziness) with standing, 
after intravenous fluids, perhaps 
there is cardiac insufficiency rath-
er than dehydration.

 FIGURE 1  
Chest x-ray of 

15-year-old 
boy 

Surprisingly, 78% of those surveyed 
were deficient in recalling one of these 
domains and 51% were deficient in 2 
or more domains. One could inter-
pret this as a failure to communicate!  
Clearly, there is room for improvement. 

In the ED, procedures can also go 

badly due to clinician error or failure 
to monitor the patient carefully. Even 
more common are ED diagnostic 
errors.

Table 1 summarizes common 
causes of medical errors in the ED; 
again, office practices are not im-

mune to these. Whether you practice 
in a pediatric emergency department 
or an office setting, the following 
examples (all real cases) offer good 
teaching points. It is hoped these 
cases will help clinicians avoid simi-
lar errors in the future. 
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CASE 2
A 5-year-old girl presented to the ED with per-
sistent vomiting. She was seen by her pediatri-
cian who obtained a rapid throat swab that was 
positive for Group A Streptococcus. She also 
had an abdominal radiograph that showed 
constipation. She was referred to the ED be-
cause her emesis had a foul odor. It smelled of 
‘fecal material.’ In the ED, it was noted that she 
had been vomiting intermittently for about 3 
months, but had 8-9 episodes today. Her em-
esis was ‘greenish-brown’ and there was no 
blood in her stool. She had crampy abdomi-
nal pain. Physical exam revealed temperature 
98.9° F, heart rate 96 beats per minute, respi-
ratory rate 20/minute, blood pressure 106/66. 
She was alert, well-nourished, with an inject-
ed pharynx. Her chest was clear; abdomen was 
soft and unremarkable.

The patient was given an enema and was 
able to tolerate oral fluids. She was discharged 
to home with a diagnosis of constipation, and 
strep throat. The next day, she had a generalized 
seizure and was brought back to the hospital. A 
computed tomography (CT) scan of her brain 
was promptly obtained and showed a large 
brain tumor. The child expired the next day.

Teaching points: Vomiting has many etiologies. 
Viral gastroenteritis is perhaps the most common 
etiology. However, when a child has vomiting 
without diarrhea, other conditions must be consid-
ered. Vomiting is sometimes associated with strep 
pharyngitis, and perhaps the clinicians in this case 
were misled by the rapid test of the pharynx. Con-
stipation is unlikely to cause persistent vomiting-it 
is wise to look for another etiology before conclud-
ing that constipation is the culprit. Diabetic keto-
acidosis and pneumonia are other possibilities, 
but unlikely in the case above. A viral infection, 
gastritis without diarrhea, is possible. However, 
clinicians must also consider an intracranial cause 
for vomiting, such as a brain tumor. In this case, a 
neurologic exam was not even documented in the 
medical record. Her history of prolonged vomiting 
over several months was apparently ignored. 

CASE 3
A 2-year-old girl was bitten by a dog. She presented to the ED with extensive 
facial wounds. A plastic surgeon was consulted, and the face lacerations 
were meticulously repaired. She was discharged to home. She returned to 
the ED a few days later because of frequent vomiting and low-grade fever. 
A head CT scan was obtained and showed a brain abscess. With careful 
inspection, it was noted there was a defect in the patient’s skull. The dog’s 
tooth had apparently penetrated the child’s skull, leading to intracranial 
infection. The skull defect was not noted under the toddler’s extensive hair 
and thus it was not cleaned or addressed at the initial visit.

Teaching points: When an injured child arrives, clinicians often focus on the 
most obvious injury, or perhaps the most impressive. It is wise to examine the rest 
of the child first. No one will miss the dramatic wound, so a careful look elsewhere is 
advised before devoting attention to the noticeable face laceration. Also, consider 
that when a big dog attacks a little child, the jaws of the animal can likely encompass 
a large area of the child. Look for a second wound!

CASE 4
A 2-year-old boy presented to the ED with the 
complaint of “something in his nose.”12 Despite 
multiple attempts, the physician’s assistant and 
the physician were unable to remove a foreign 
body. In fact, they were not able to clearly visu-
alize the foreign body, believing it was deep-
ly embedded in the nostril. The providers rec-
ommended that the child see a specialist in the 
next few days. When the child was evaluated by 
an otolaryngologist, a radiograph was obtained. 
(Figure 2). The rim of the metallic foreign body is evidence that it is a ‘but-
ton battery’. This child had a complicated course with perforation of the 
nasal septum, and he required extensive surgery.

Teaching points: Button batteries in the nose, ears, or esophagus can cause 
extensive burns and tissue necrosis in a short period of time. 13 It is important to vi-
sualize a foreign body in these locations. A plastic bead can likely wait for the spe-
cialist appointment; a button battery cannot. It is wise to consider a radiograph to 
identify the presumed foreign body if it cannot be seen on physical examination.

Dr Krill is a Pediatric Emergency Medicine Fellow at Nemours/Alfred I duPont Hospital 
for Children, Wilmington, Delaware.

Dr Selbst is on the Editorial Advisory Board of Contemporary Pediatrics and an attending 
physician, Pediatric Emergency Medicine, Nemours/Alfred I duPont Hospital for 
Children, Wilmington, Delaware.

 FIGURE 2 Head x-ray 
of 2-year-old-boy 

For references and additional cases, go to ContemporaryPediatrics.com/Medical-Errors-ED
COMMENTS? E-mail them to 
llevine@mjhlifesciences.com
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Aqueous parenteral nutrition (PN) provides in-
travenous carbohydrates, electrolytes, amino 
acids, and minerals to meet nutritional needs 
when modes of enteral nutrition are compro-
mised. Although caloric requirements can 
be achieved with carbohydrates and proteins 
alone, patients may suffer complications in-
cluding essential fatty acid deficiency, develop-
mental issues, growth restriction, and dermati-
tis in the absence of fat provision. 

Fats are critical sources of energy and struc-
tural components of cell membranes, as well 
as precursors to cellular pathways and im-
mune responses. Intravenous lipid emulsions 
(ILEs) are an essential component of PN, es-
pecially in preterm and very low birth infants. 
Intravenous lipid emulsions have revolution-
ized the management of infants with gastroin-
testinal (GI) anomalies and diagnoses such as 
intestinal failure, allowing nutritional support 
for intestinal growth and adaptation to occur, 
as well as a bridge for patients with contraindi-
cations to enteral feeding. However, prolonged 
PN use still increases the risk of infection and 
intestinal failure associated liver disease (IF-
ALD), which contribute significantly to infant 
mortality.1 Furthermore, it has been suggested 
certain intravenous lipid emulsions contrib-
ute to the pathogenesis of  IFALD.

In the United States, the most common 
empiric ILEs, such as Intralipid, contain 100% 
soybean oil, rich in omega-6 polyunsaturated 
fatty acids (PUFA). An alternative lipid formu-
lation that is gaining prevalence is SMOFlipid, 

composed of 30% soybean oil, 30% medium 
chain triglycerides, 25% olive oil, and 15% fish 
oil.  Intralipid and SMOFlipid share a similar 
dosing strategy, with patients typically receiv-
ing a maximum of  3 grams/kg/day, (the same 
total calories from fat). And, Omegaven, a 100% 
fish oil-based ILE, is approved specifically for 
reversal of IFALD by the US Food and Drug 
Administration, but not indicated for empiric 
therapy in parenterally fed infants. With new 
evidence, the current standard of care of pro-
viding exclusive soybean-based lipid emul-
sions initially to all infants come into question. 

The pathogenesis of IFALD is  multifacto-
rial, and there has been extensive research 
reviewing the role of ILEs contributing to in-
flammation. Traditional soybean oil-based 
lipids are high in  PUFA, precursors of pro-in-
flammatory eicosanoids. The high amounts 
of omega-6 PUFA have a large linoleic acid 
component which leads to arachidonic acid, 
a substrate for interleukin-6, platelet activat-
ing factor, and tumor necrosis factor-alpha, 
which are all implicated as pro-inflammatory 
factors.2 This pro-inflammatory state leads to 
potentially increased lipid peroxidation, oxi-
dative stress and inflammation, and in turn 
cholestasis and hepatitis. Alternative ILEs 
that contain fish oil have rich sources of ome-
ga-3 fatty acids shown to have anti-inflam-
matory properties. Omega-3 fatty acids are 
precursors for prostaglandins, leukotrienes 
and factors promoting resolution of inflam-
mation. Low ratios of omega-6 to omega-3 
fatty acids, as seen in SMOFlipid have been 
shown to be correlate with lower proinflam-
matory markers, suggesting the potential for 
less inflammation and cellular damage. 

Empiric selection of lipid 
emulsion in hospitalized infants

BETHANY SHARPLESS CHALK, 
PHARMD, BCPPS; 
MATTHEW A BUENDIA, MD

Bethany Chalk is a clinical 
pharmacy specialist in 
neonatal intensive care 
at The Johns Hopkins 
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Maryland.
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As the evidence suggests, there is 
benefit in using SMOFlipid in infants 
with GI reasons for prolonged PN 
use, there is understandably interest 
in empiric use in preterm neonates, 
who are likely to require prolonged 
PN. Tomsits and colleagues con-
ducted one of the first randomized 
controlled trials of SMOFlipid versus 
Intralipid initiated in the first week of 
life in 60 preterm neonates (born < 34 
weeks gestational age).3  The authors 
investigated the impact of each lipid 
on triglyceride levels  and relative 
change in weight in the first 8 days of 
lipid therapy, which were both similar 
between groups. This study found no 
difference in total bilirubin between 
study entry and conclusion, but did 
not report direct bilirubin. The au-
thors reported a significant differ-
ence between the gamma glutamyl-
transferase (GGT) at study entry and 
end between groups. In the Intralipid 
group, GGT increased between day 
zero and study end, whereas in the 
SMOFlipid group, GGT actually de-
creased from day zero to the final 
measurement. Although this study 
did not directly address measures 
of IFALD, it demonstrated the toler-
ability of SMOFlipid in preterm neo-
nates was not significantly different 
than Intralipid, which is relevant as 
hypertriglyceridemia is a notewor-
thy adverse effect requiring monitor-
ing.  Following this, Rayaan et al ad-
dressed a similar patient population 
as the prior study, preterm neonates 
born at <34 weeks gestation who were 
expected to require a minimum of 7 
days of PN.4  The primary outcome 
focused on triglyceride values, which 
were not significantly different be-
tween groups. In addition, this study 
reported the direct bilirubin values 
following exposure of 8 days of study 
lipid, and found that the mean direct 
bilirubin the Intralipid group was 

significantly higher than that of the 
SMOFlipid group (mean SD): 0.75 
(0.42) mg/dL vs 0.6 (0.34) mg/dL).
Among these patients, the authors 
similarly concluded that SMOFlipid 
was well tolerated and had a favorable 
impact on conjugated bilirubin.     

The remaining available literature 
for use of SMOFlipid empirically in 
preterm neonates is retrospective, 
most commonly evaluating outcomes 
before and after an institutional poli-
cy change to utilize SMOFlipid in all 
preterm neonates. Choudhary et al 
retrospectively reviewed 222 patients 
who were born at < 32 weeks gestation 
who required ILEs for > 14 days.5  The 
authors investigated the impact of the 
practice change from empiric Intralip-
id to empiric SMOFlipid on mortality 
and major neonatal morbidities. There 
were no significant differences in mor-
tality or the majority of morbidities, in-
cluding IFALD. The SMOFlipid group 
did have greater weight at 36 weeks 
corrected gestational age as well as a 
greater change in weight (a mean dif-
ference of each of about 125 g). Dif-
ferent from other studies, the authors 
found comparable hepatic outcomes 
with SMOFlipid use. Together though, 
the favorable growth outcomes may 
someday associate with long-term 
benefits in developmental outcomes.

A retrospective study of 1297 very 
low birth weight preterm neonates 
was conducted by Torgalkar and col-
leagues to evaluate the impact of 
SMOFlipid versus Intralipid on mor-
tality prior to discharge and major 
morbidities.6 No significant differ-
ences were observed in mortality or 
morbidity outomes. Time to regain 
birth weight was shorter in the SMOF 
group, and reduced rates of lipid inter-
ruptions, retinopathy of prematurity, 
and osteopenia of prematurity were 
observed. SMOFlipid was significantly 
associated with lower odds of lipid in-

terruptions, retinopathy of  prematuri-
ty, osteopenia of prematurity as well as 
neonatal cholestasis (odds ratio (0.69, 
95% CI 0.51-0.95)). Although this retro-
spective analysis was not designed to 
demonstrate causality, this evaluation 
indicates that there is benefit of em-
piric SMOFlipid use in very low birth 
weight neonates.

In summary, there is some litera-
ture support for the use of empiric 
SMOFlipid in preterm neonates on 
hepatic outcomes. It is promising 
that infants in the SMOFlipid groups 
did not experience poorer growth 
outcomes than the standard-of-care 
groups.  Although SMOFlipid has been 
approved by the FDA for adults, it has 
not yet been granted for infants. Pre-
vious systematic reviews evaluating 
lipid emulsions for infants have been 
inconclusive in determining added 
benefits, likely due to lack of highly 
powered data and specific patient 
inclusion criteria.7,8 Consideration of 
patient-specific characteristics that 
were most associated with benefit in 
studies is a reasonable starting point 
when assessing infant SMOFlipid use, 
particularly in preterm neonates that 
are anticipated to require PN for a pro-
longed period (> 4 weeks), regardless of 
a GI diagnosis. 

COMMENTS? E-mail them to 
llevine@mjhlifesciences.com

pharmacology

To read the complete article 
and for references, go to 

ContemporaryPediatrics.com/ILEs

With new evidence, 
the standard of care 
of providing exclusive 
soybean-based lipid 
emulsions to infants 
come into question. 
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Sadly, bullying is a fact of life for many 
children. Fortunately, anti-bullying 
interventions have been developed to 
tackle the problem. A meta-analysis in 
JAMA Pediatrics looks at whether the 
programs had a positive impact.1

The researchers did a search 
through ERIC, PsycInfo, and Ovid 

MEDLINE databases using 3 sets of 
search terms to find randomized clin-
ical trials that assessed anti-bullying. 
The outcomes looked at the impact of 
anti-bullying intervention on 8 vari-
able categories including bullying 
exposure, mental health issues, and 
overall bullying.

Investigators found 69 randomized 
clinical trials which totaled 111,659 

participants. The average age of par-
ticipants in the intervention group 
was 11.1 years (10.8 years in the con-
trol group). Overall, anti-bullying in-
terventions were found to be effective 
in reducing bullying (effect size [ES], 
−0.150; 95% CI, −0.191 to −0.109) as well 
as improving mental health problems 
(ES, −0.205; 95% CI, −0.277 to −0.133) 
at the study’s end point, with popu-
lation impact numbers for universal 
interventions meant to target the total 
population of 147 (95% CI, 113-213) and 
107 (95% CI, 73-173), respectively. The 
investigators concluded that overall 
the impact of anti-bullying interven-
tion was substantial. 

Judging the ef� cacy of 
anti-bullying programs
Bullying is a far too common problem in 
childhood. A meta-analysis examines the 
effectiveness of anti-bullying interventions.

MIRANDA HESTER, EDITOR

Nitrogen dioxide is a common air 
pollutant and can be found in elevat-
ed levels in metropolitan areas due 
to traffic congestion. Air pollutants 
have been shown to impact the de-
velopment of asthma in childhood. A 
report examines the relationship be-
tween nitrogen dioxide and asthma 
symptoms and morbidity by body 
mass index (BMI) category as well as 
the impact of the asthma symptoms.1

The researchers used the School 
Inner-City Asthma Study, which 

enrolled students aged 4 to 13 years 
who had asthma and attended 37 
inner-city schools. Following enroll-
ment into the study, asthma symp-
toms, lung function, pulmonary 
inflammation, and morbidity were 
watched through the next academic 
year. Classroom nitrogen dioxide 
data were collected twice per year.

There were 271 students included 
in the analyses and the cohort was 
predominantly Black and hispanic. 
In the cohort, 50% of the children 

were normal weight (5-84th body 
mass index percentile); 15% were 
overweight (≥85-94th body mass 
index percentile); and 35% obese 
(≥95th body mass index percentile). 

The researchers concluded that 
children who have an obese BMI 
seem more vulnerable to the effects 
of classroom exposure to nitrogen 
dioxide and the impact on asthma 
symptoms. Targeting indoor levels 
of nitrogen dioxide in schools could 
help improve asthma outcomes for 
children who are obese. 

Examining the relationship of nitrogen 
dioxide and obesity on asthma outcomes
A look at the relationship between nitrogen 
dioxide, asthma symptoms, and BMI.

RESPIRATORY

BEHAVIORAL & 

For references and to read the 
full article, go to bit.ly/35jodds

For references and to read the 
full article, go to bit.ly/35ibh7M

respiratory healthrespiratory healthrespiratory healthBEHAVIORAL & respiratory health
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Arriving soon
in your clinic!
The new BioFire® Respiratory 
2.1-EZ (RP2.1-EZ) Panel1 now
covers SARS-CoV-2 detection.

COVID-19 isn’t the only new arrival in town! In your clinic, you can 
test for 19 common respiratory pathogens, including SARS-CoV-2 
with the BioFire RP2.1-EZ Panel—now available under an FDA 
Emergency Use Authorization.1,2

Adopting the BioFire RP2.1-EZ Panel as your frontline 
comprehensive respiratory testing solution will give you accurate 
results, and can help you manage COVID-19 long term—providing 
better patient management, better patient treatment, and alleviating 
unnecessary worry among staff, parents, and patients alike.

To learn more, visit biofiredx.com

1.  This test has not been FDA cleared or approved. This test has been authorized by FDA under an EUA for use by authorized laboratories. This test has been authorized only for the detection and differentiation of nucleic 
acid of SARS-CoV-2 from multiple respiratory viral and bacterial organisms.This test is only authorized for the duration of the declaration that circumstances exist justifying the authorization of emergency use of in 
vitro diagnostics for detection and/or diagnosis of COVID-19 under Section 564(b)(1) of the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization is terminated or revoked sooner.

2. For use with the CLIA-waived BioFire® FilmArray® 2.0 EZ con�guration.
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THE 
CASE

WITH SECTION EDITOR 
BERNARD A COHEN, MD DERMCASE

Etiology/epidemiology
NF1 is the most common form of neurofibromatosis, with an es-
timated prevalence of 1 in 4500, although the mosaic form has a 
prevalence of 1 in 36,000-40,000, but is likely to be underreport-
ed.1 The skin condition MNF1 occurs after microdeletion muta-
tions in the NF1 gene during embryonic development. Skin in-
volvement can range from a narrow segment to half of the body 
in either symmetrical or asymmetrical distribution, depending 
on the timing of the mutation and the cell lines affected.2

A healthy 16-year-old girl presented 
with asymptomatic lesions she 
had at birth. Examination revealed 

a 15 cm well-demarcated light brown 
hyperpigmented background patch localized 
to the right inguinal skin-fold and, within 
it, café-au-lait macules and patches, greater 
than 1.5 cm, with diffuse freckling (Figure 1). 

 Figure 1

HASINA MAREDIA, MD 

OUR PATIENT PRESENTS WITH A CLASSIC SEGMENTAL 
FORM OF MOSAIC NEUROFIBROMATOSIS 1 (MNF1). 

Segmental form of mosaic 
neurofibromatosis 1

Clinical Findings
Patients with MNF1 may meet the diagnostic crite-
ria for NF1, but their findings occur in more local-
ized areas as in our patient. Diagnosis is made us-
ing the National Institutes of Health criteria based on 
the presence of at least 2 clinical findings, of which 
our patient has 6 or more café-au-lait macules or 
patches (greater than 0.5 cm in children or 1.5 cm in 
adults) and freckling in the inguinal crease.3 How-
ever, children with only 3-5 café-au-lait lesions could 
also be affected by MNF1, though these cases are of-
ten underreported. For this presentation, the natural 
progression of MNF1 is similar to that of NF1, with 
patients first presenting with café-au-lait lesions, fol-
lowed by freckling. A classic sign seen in our patient 
is a subtle hyperpigmented background patch in the 
affected area. Other diagnostic criteria include 2 or 
more neurofibromas or one plexiform neurofibroma, 
two or more Lisch nodules, optic glioma, bony dys-
plasia, or a first-degree relative with NF1. When they 
arise, neurofibromas are usually seen in adulthood.

Complications seen in NF1 include hypertelorism, 
macrocephaly, short stature, and thorax abnormali-
ties, as well as learning disabilities, ophthalmologic 
and orthopedic issues, and increased risk of certain 
malignancies.1,3 However, among MNF1 with local-
ized skin involvement, complications are more rare, 
but have been reported to occur, especially with larger 
involvement of the skin, though not necessarily in the 
same location as skin involvement.1

Differential diagnosis
About 10% of the general population has 1 to 2 ca-
fé-au-lait lesions, which can be normal.3 Other im-
portant differential diagnoses include syndromes 
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In-person
March 10-13, 2021

Join us in Orlando

HIGHLIGHTS
While we all had to adjust to working and
learning online in 2020, nothing beats the
engagement that we get from interacting
with colleagues and meeting new friends.

We are committed to bringing 
pediatric-focused nurse practitioner 

colleagues together to learn and network 
in accordance with the most current 

health and safety measures. Join us in 
the Sunshine State in March.

In-person registration includes full access 
to the virtual conference, so you have 
access to every session in-person and 

on-demand for four full months! 

Virtual
March 24-27, 2021

Access from your location

HIGHLIGHTS
Our community of learners may have 

different needs in 2021 so we are offering you
a chance to attend our national conference
virtually. Access to our virtual conference

includes recordings of all live presentations
from our in-person event and additional

presentations presented exclusively as part
of the virtual agenda, a virtual exhibit hall

to connect with industry partners and obtain
valuable practice resources, and networking

spaces to connect with your colleagues. 

Virtual conference access continues 
for four months, presenting a fl exible

timeline for learning.

With more than 80 unique session, workshop and poster presentation opportunities, 
you will gain the latest evidence-based practice information, research and professional 

development trends to help you excel in your career and enhance your practice and 
the health of your pediatric patients.

42nd National Conference on 
Pediatric Health Care

one conference, two ways...your choice!

Still deciding which format is right for you? NAPNAP is extending our early bird pricing 
until February 15, 2021 to give you more time to make your decision.

Learn more and register at napnap.org/national-conference/ 
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Experts in pediatrics, advocates for children.
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dermatology

associated with café-au-lait macules 
(NF2, legius syndrome, McCune Al-
bright syndrome, and multiple fa-
milial café-au-lait), conditions as-
sociated with pigmented macules 
(Peutz-Jeghers syndrome, LEOPARD 
syndrome, neurocutaneous mela-
nosis), and other conditions causing 
tumor or localized overgrowth (lipo-
matosis, fibromatoses, speckled len-
tiginous segmental eruption).3

Management
There are no specific guidelines for 
management of patients with MNF1 
as there are for NF1.1,3 It is important 

for pediatricians to recognize MNF1 
as it is likely underdiagnosed. Patients 
should be advised of lower risk of com-
plications compared to NF1, but be 
aware that complications and gonad-
al involvement are possible.1 It has 
thus been recommended that MFN1 
patients undergo a complete physical 
exam and global assessment as well as 
consider genetic counseling as well.1–4

Patients with MNF1 can be reassured 
that, although the involved area can 
evolve in appearance during child-
hood, new lesions or spreading of the 
lesions would not be expected to occur 
on other areas in adulthood.

Patient Outcome
Our patient is growing and develop-
ing normally, has a normal eye exam, 
and has no signs of systemic NF1. 

COMMENTS? E-mail them to 
llevine@mjhlifesciences.com

Dr Maredia is a resident at 
Massachusetts General Hospital. 
The author has nothing to 

disclose in regard to affiliations 
with or financial interests in any 

organizations that may have an interest 
in this article.

For references, go to 
ContemporaryPediatrics.com/
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EXCLUSIVE SURVEY RESULTS

Have you used 
telehealth to see 
patients this year?

YES93%

NO7%

Is your telehealth 
program integrated 
with your EHR?

YES
40%

No: 60%

Did the COVID-19 
pandemic cause you to use 
telehealth for the fi rst time?

YES
77%

No: 23%

What percentage of your patient visits 
were via telehealth before COVID-19?
None: 70%

Up to 25%: 23%

26% to 50%: 4%

51% to 75%: 1%

76% to 100%: 2%

What percentage of your patient visits are 
via telehealth now?
None: 6%

Up to 25%: 51%

26% to 50%: 17%

51% to 75%: 11%

76% to 100%: 15%

Once the COVID-19 crisis is over, what do 
you expect will happen with the frequency 
of your telehealth visits?

Telehealth visits will increase: 13%

Telehealth visits will remain about the same: 26%

Telehealth visits will decrease: 43%

I’ll stop doing telehealth visits: 10%

Not sure: 8%

EXCLUSIVE SURVEY RESULTS

2020 TELEHEALTH 
& EHR SURVEY
Physicians consider a momentous 
year for health technology.  
by the Medical Economics® staff

EXCLUSIVE SURVEY RESULTSEXCLUSIVE SURVEY RESULTS
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NEW

Eucerin Baby Eczema Relief Cream
• 44% reduction in risk of fl are 

• 4 out of 5 children remained fl are free for 6 months2

• 1% Colloidal Oatmeal*, Ceramide NP, Licochalcone A

Steroid-free • Fragrance-free • Dye-free • Paraben-free • Noncomedogenic

NEW Eucerin® Baby Eczema Relief 
Cream Body Wash
•  Statistically signifi cant improvement in itching (55%), 

erythema (46%), and dryness (44%) at Week 1 vs baseline1

• 2% Colloidal Oatmeal*, Ceramide NP, gentle
cleansing system

• Gentle, non-foaming body wash

Therapeutic 
OTC Eczema 

Regimen 

INTRODUCING A

*A skin protectant 
1. Data on File. Beiersdorf Inc.
2. Weber TM, Samarin F, Babcock MJ, Filbry A, Rippke F. Steroid-free over-the-counter eczema skin care formulations reduce risk of � are, prolong time to � are, and reduce eczema symptoms in pediatric subjects 
with atopic dermatitis. J Drugs Dermatol. 2015;14(5):478-485. 
©2020 Beiersdorf Inc.

Complement your therapeutic approach by recommending 
clinically proven solutions for Eczema-prone skin

NEW
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