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C
ystic fibrosis (CF) is the most common 

lethal autosomal recessive disease 

among US infants, affecting 2,000 to 

4,000 newborns. It is primarily thought 

of as a respiratory disease, but after decades 

of research into the pancreatic insufficiency 

that causes a failure to thrive in children 

with CF comes a new understanding of 

the effects of CF mutations on the entire 

gastrointestinal system. Authors Anna Reed, 

MD, MPH, and Darla Shores, MD, PHD, 

contribute an informative primer about the 

complex interplay among the components of 

gut physiology to help pediatricians identify 

and manage the gastrointestinal issues 

associated with CF in their young patients. 

Their article begins on page 12.

Also in this issue, Contemporary Pediatrics 

provides updates on the latest FDA-approved 

pharmacologic therapy for CF as well as 

changing guidelines for treaing Lyme disease 

and managing attention-deficit/hyperactivity 

disorder. This publication is your go-to 

advisor for all things pediatric.   Thei

Mike Hennessy, Sr.
Chairman and Founder
MJH Life Sciences

How treatment 
for cystic fi brosis 
is changing

CHAIRMAN’S LETTER
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BY MARIAN FREEDMANjournal clubDr. Farber’s

KEY TAKES ON MUST-READ STUDIES

 PUBLISHED IN BOOK NAME 

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.

N
ewborn infants with tongue-tie 
(ankyloglossia) are more likely 
to have severe breastfeeding 
problems than infants without the 

condition, according to an observational 
study carried out in Germany in newborn 
mother-infant pairs. Low birth weight 
and prematurity also have a signi� cant 
negative impact on breastfeeding, the 
investigation showed.

During a 10-month period, research-
ers enrolled 776 mother-infant pairs at 
a maternity unit nursery; all the infants 
were born after at least 35 weeks of ges-
tation. To obtain data about the associa-
tion of various factors with breastfeed-
ing problems, investigators reviewed 
participants’ medical records related to 
pregnancy and birth; assessed infants’ 
frenulum using the Assessment Tool for 
Lingual Frenulum Function (ATLFF) score; used a breast-
feeding questionnaire to explore mothers’ perception of 
breastfeeding; and administered a maternal pain scale as 
well as 2 objective breastfeeding scales to assess the ef-
fectiveness of breastfeeding.

Of total newborns, 116 (15%) had a tongue-tie, more than 
half of whom (55%) had breastfeeding problems compared 
with 42% of infants without a tongue-tie. In addition, severe 
breastfeeding problems were more common in newborn 
infants with tongue-tie than in those without it. Compared 
with the infants without tongue-tie, those with the condition 
had lower scores on the breastfeeding scales and their moth-

ers had higher pain levels, indicating poorer 

latch and lower levels of milk transfer. 
Analysis showed that other risk factors for 
breastfeeding problems were no breast-
feeding experience, low birth weight, pre-
maturity, and birth by cesarean delivery.

Mothers who reported breastfeed-
ing problems received support from 
a lactation consultant and, in infants 
with tongue-tie, a frenulotomy was per-
formed, if indicated. Follow-up phone 
calls and administration of breastfeed-
ing scales showed a significant reduc-
tion in breastfeeding problems after 
frenulotomy. Of the 33 infants with a 
clear indication for frenulotomy, those 
who underwent the procedure had sig-
nificantly fewer breastfeeding problems 
after the surgery. Specifically, only 3 of 
23 of the infants who had the procedure 
still had breastfeeding problems com-

pared with 6 of the 10 who did not undergo a frenulotomy 
(Schlatter SM, et al. Acta Paediatr. 2019;108[12]:2214-2221).

Years ago, we didn’t clip tongue-tie 
because it doesn’t interfere with speech 

when the child is older. I agree that some children benefi t but 
I am not convinced it is as many as reported here. Lactation 
support outside the hospital should reduce the number, as was 
demonstrated by Caloway and colleagues (Caloway C, et al. 
JAMA Otolaryngol Head Neck Surg. July 11, 2019. Epub ahead of 
print), who also report a surgical fee of $850 for the procedure. 
As more doctors (and dentists!) take up clipping tongues, we’re 
also going to see more complications.  

Tongue-tie raises the risk 
of breastfeeding problems

Compared with the infants 
without tongue-tie, those 

with the condition had 
lower scores on the 

breastfeeding scales and 
their mothers had higher 

pain levels, indicating 
poorer latch and lower 
levels of milk transfer. 

—Schlatter et al; 2019.

THOUGHTS FROM 
DR. FARBER

 PUBLISHED IN ACTA PAEDIATRICA 
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Children who received virtual real-
ity (VR) education before undergo-
ing chest radiography showed lower 
levels of stress during the procedure 
than their peers who did not receive 
the VR exposure, a randomized trial 
in 99 children found. 

Participants were divided into a 
VR group and a control group. Those 
in the VR group experienced a 360°, 
3-dimensional environment featur-
ing a 3-minute video that explained 
the procedure, took them into a radi-
ography room, showed them how to 
position themselves in front of a ra-
diography machine, and encouraged 
taking a deep breath and being coop-

erative. The control group was given 
the usual simple verbal instructions 
for chest radiography. 

During the chest radiography, 
investigators measured children’s 
stress and anxiety using a scale that 
assessed behaviors such as crying, 
clinging, fear, restraint, and scream-
ing. A score of >5 was considered 
“more distressed” and <5 considered 
“less distressed.” The number of less-
distressed children was significantly 
higher in the VR group than in the 
control group (38 vs 26, respectively), 
and the degree of stress and anxiety 
in the VR group also was significant-
ly lower. Whereas only 16.3% of the 

VR group needed parental presence, 
36% of the control group expressed 
this need. Virtual reality education 
also was associated with improved 
parental satisfaction and reduced 
procedural time (Han SH, et al. JAMA 
Pediatr. 2019:173[11]:1026-1031). 

I chose this study 
to show that I do 

not consider all electronics to be bad 
for children, when used properly. This 
clever creation is the sort of brief, 
targeted intervention that can take 
advantage of the undoubted attraction 
video has for children.

A study of hemoglobin A1c (HbA1c) 
levels that compared levels in normal- 
weight and obese middle school-
ers found that overall distribution 
of HbA1c was similar in the 2 groups 
and that the adult-defined cutoff was 
seen in 2% of normal-weight youth. 
Based on previously published epi-
demiologic data, the authors con-
cluded that in youngsters these adult 
prediabetes levels are highly unlike-
ly to represent evolving diabetes and 
recommended that results of HbA1c 
screening in children “be interpret-
ed with caution.”

The trial looked at 8814 normal-

weight and obese youngsters (4603 
and 4211 in each group, respective-
ly) aged from 11 years to 15 years. 
For most participants, HbA1c assess-
ments were conducted in either sixth 
or eighth grade and at both times for 
some. Although mean HbA1c was 
higher in obese youth compared 
with those of normal weight, overall 
HbA1c was similar in the 2 groups, 
with 2 of every 100 normal-weight 
youngsters having a level in the pre-
diabetes range. However, normal- 
weight black children had signifi-
cantly higher HbA1c levels than 
other participants, with 7.1% in the 

prediabetes range compared with 
1.3% of Hispanic children and 0.1% 
of white children (Kelsey MM, et al.
J Pediatr. 2020;216:232-235).  

The incidence of 
type 2 diabetes in 

children continues to rise. Hemoglobin 
A1c is often used to screen for 
prediabetes but has not been confirmed 
to be reliable in children. This study 
suggests caution in its use. I would go 
further and recommend not using it in 
normal-weight children, even with a 
positive family history.

 PUBLISHED IN THE JOURNAL OF PEDIATRICS 

Should adult criteria for prediabetes  
be applied to youngsters? 

Virtual reality education reduces the  
stress of chest radiography 

 PUBLISHED IN JAMA PEDIATRICS 
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The guidelines for diagnosing and 
treating Lyme disease may soon be 
changing, although pediatricians 
aren’t expected to readily adopt all 
the recommendations.

Last September, the comment 
period closed on a new set of guide-
lines for the prevention, diagnosis, 
and treatment of Lyme disease. The 
guidelines have several updates, but 
one of the primary changes is the 
recommendation to use doxycycline 
for treatment of Lyme disease infec-
tion and as prophylaxis after a high-
risk tick bite—even in  children.1 Pe-
diatricians, however, are not used to 
using doxycycline in children due to 
concerns about damage and stain-
ing to teeth, and the authors of the 
guidelines anticipate pediatricians 
will hesitate to adopt the change, 
opting instead to continue prescrib-
ing other antibiotics.

Paul G. Auwaerter, MD, president 
of the Infectious Diseases Society of 
America, a Sherrilyn and Ken Fisher 
professor of Medicine at the Johns 
Hopkins University School of Medi-
cine in Baltimore, Maryland, and 
co-author of the guidance, says the 
guidelines were drafted by a panel 
from the Infectious Diseases Society 
of America, the American Academy 
of Neurology, and the American Col-
lege of Rheumatology, with input 

from a number of other organiza-
tions and experts. There is no word 
yet on when final recommendations 
will be published.

Lyme disease is found in 3 expand-
ing regions of the United States, ac-
cording to the proposed guidelines—
the northeast states from Virginia to 
eastern Canada, the upper Midwest, 
and northern California. Presence of 
a rash is still a hallmark sign of infec-
tion following a tick bite, according 
to the report. The rash associated 
with Lyme disease—erythema mi-
grans—is present in roughly 80% 
of cases and its presence is enough 
to warrant initiation of treatment 
for Lyme disease, according to the 
guidance. Blood testing is generally 
not recommended, as only about 
33% of patients will have detectable 
antibodies along with the erythema 
migrans rash. 

The recommendations also do 
not suggest performing any testing 
on the ticks. Identifying the tick and 
examining whether it is engorged, 
indicating more prolonged attach-
ment and feeding time, is more help-
ful, according to the guideline. This 
is because Borrelia burgdorferi, the 
primary bacteria that causes Lyme 
disease, is found in a tick’s midgut 
and is only activated some time after 
the tick attaches to a host and begins 
to feed. The bacteria must first mi-
grate from the midgut to the mouth 

of the tick and then pass to human 
hosts by ref lux through the tick’s 
salivary glands during feeding. Gen-
erally, ticks must feed for more than 

36 to 48 hours to pass the bacteria to 
its host, although infection may oc-
cur sooner.

Testing and treatment
The infection process for Lyme dis-
ease is clinically complex, with a 
wide range for the latent period af-
ter exposure and before an infection 
presents. Symptoms of Lyme infec-

How Lyme disease guidelines 
for antibiotics are set to change
Now that a comment period on new recommendations has closed, there 
may be new guidelines for antibiotic options.

“We still have questions 
and are advocating 
for more research into 
tick-borne diseases. 
In the meantime, we 
are updating the Lyme 
disease guidelines to 
promote safe, effective, 
proven treatment.” 
—PAUL G. AUWAERTER, MD

RACHAEL ZIMLICH, RN, BSN
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tion may include localized skin le-
sions at the site of the bite, neuropa-
thy, meningitis, cardiac conduction 
problems, and arthritis. Manifesta-
tions can occur as early as a few days 
after a tick bite to as late as several 
months after.

Serum antibody testing is highly 
sensitive and the first-line method of 
testing for Lyme disease, according 
to the guidance, although false neg-
ative results may occur early in the 
infection process as a detectable an-
tibody response may take some time 
to develop. Therefore, testing isn’t 
always recommended, particularly 
for patients who are asymptomatic.

Lyme disease is treated with anti- 
microbials including doxycycline, 
penicillin, amoxicillin, cefuroxime, 
ceftriaxone, and azithromycin. Oral 
antibiotics are usually sufficient and 
preferred, according to the guid-
ance, but there are some indications 
in which intravenous antibiotics may 
be used.

One of the major changes in the 
proposed guidelines is the recom-
mendation to use doxycycline in 
children aged younger than 8 years. 
Previously, doxycycline was not 
recommended for use in children 
over concerns about tooth enamel 
damage and discoloration. The new 
guidelines, however, dismiss this 
concern and note instead that doxy-
cycline is effective against more than 
one tick-borne disease and can be 
given for children with broader man-
ifestations. It is also the only oral op-
tion that is effective against Lyme 
meningitis outside of parenteral op-
tions, which carry additional risks.

However, the guideline authors 
note that amoxicillin may still be 
more frequently used in pediatric 
patients simply because it is more 
commonly used in pediatric prac-
tice. The dosing for doxycycline is  

4.4 mg/kg—maximum dose 200 mg— 
for children. The proposed recom-
mendations also include postexpo-
sure prophylaxis of a single dose of 
doxycycline for pediatric patients 
when an engorged tick has been re-
moved. It is recommended only to use 
prophylactic antibiotic therapy with-
in 72 hours of removing an identi-
fied, high-risk tick exposure, accord-
ing to the guidelines. This includes 
bites from identified Ixodes ticks; 
bites that occur in highly endemic 
areas for B burgdorferi-infected  
ticks; and when ticks are engorged 
and attached for more than 36 hours.

Prevention is key
The safest bet is to prevent tick ex-
posure and Lyme disease infection 
from the start. The proposal lists 
physical barriers such as protective 
clothing that is light in color to see 
ticks, special cleaning techniques 
when ticks are found on clothes, and 
treating pets. Repellents with N,N-
diethyl-meta-toluamide (DEET), pi-
caridin; 380 ethyl-3-(N-n-butyl-N-
acetyl) aminopropionate (IR3535), 
oil of lemon eucalyptus, or perme-
thrin 381 are strongly recommend-
ed, with the authors noting that 
there is no evidence to support the 
efficacy of botanical agents or es-
sential oils in repelling ticks. Con-
cerns have been raised about the 
safety of products containing DEET. 
However, the proposed guidelines 
state that there are actually very low 
rates of adverse effects with products 
containing DEET as long as they are 
used as labeled.

The guidelines also make sugges-
tions on tick removal, recommend-
ing against burning attached ticks 
or using chemicals or petroleum 
products for removal. Instead, the 
guidance suggests removing ticks 
mechanically with a clean tweezer 

inserted between the tick’s body and 
the host’s skin.

In summary
There is still more research to be 
done, and official recommendations 
and clinical guidance won’t be is-
sued until after comments are re-
viewed and considered. Whereas 
the guidelines cover a lot of specif-
ics, there is also a lot of room for ad-
ditional research, Auwaerter says.

“We still have questions and are 
advocating for more research into 
tick-borne diseases. In the meantime, 
we are updating the Lyme disease 
guidelines to promote safe, effective, 
proven treatment,” Auwaerter says. 
“The guidelines use the best avail-
able evidence to guide decisions re-
garding diagnosis and treatment of  
B burgdorferi infections.” 
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Cystic fibrosis (CF) is the most common le-
thal autosomal recessive disease in the Unit-
ed States, occurring in 2000 to 4000 new-
borns.1 It is caused by one of the more than 
2000 mutations of the CF transmembrane 
conductance regulator (CFTR). Although 
most of its morbidity and mortality stems 
from pulmonary decline, it was first recog-
nized in 1938 as a cause of severe failure to 
thrive in infants due to characteristic pan-
creatic insufficiency. Decades later, we are 
starting to understand the full implication of 
the effects CFTR mutations on the entirety 
of the gastrointestinal (GI) system (Table 1).

The CFTR transports chloride and bi-
carbonate across the apical surface of epi-
thelial cells in the respiratory and GI tracts. 
Mutations are classified as I to VI, with I to 
III being the most severe. Mutations result 

in abnormal structure, synthesis, and/or 
function of the CFTR protein. 

Newborn screening detects trypsinogen, 
a protein released from the pancreas during 
the process of its destruction in utero. How-
ever, there are false negative results or cases 
where the specimen is unacceptable, or not 
received, and there is no appropriate follow-
up. As 60% of infants are born with pancre-
atic insufficiency and another 30% will de-
velop insufficiency in the next 3 years, and 
as GI, pancreatic, and hepatic manifesta-
tions are the most common initial manifes-
tations of CF, before pulmonary manifesta-
tions become apparent, clinicians should 
have a low threshold for obtaining addi-
tional testing if CF is suspected.1

Nutrition
Achieving optimal growth in early life cor-
relates with fewer pulmonary exacerbations 
and fewer hospitalizations.2 Infants with 
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the gastrointestinal (GI) complications of CF presents a 
major opportunity for improvement in disease management.
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CF should be seen monthly to mon-
itor proper growth and then every  
3 months for routine care.3 Patients 
with suboptimal growth should be 
seen more frequently. 

Children with CF require 110% 
to 200% of normal caloric intake to 
achieve normal growth.4 In general, 
the goal body mass index (BMI) is 
the 50th percentile for age, or the 
50th percentile weight-for-length in 
children aged younger than 2 years. 
In instances where BMI offers a poor 
reflection of nutritional status, such 
as hepatomegaly or ascites, mid-arm 
circumference serves as an alterna-
tive measure. Attainment of nutri-
tional goals involves adequate ca-
loric intake, supplementation with 
fat-soluble vitamins (A, D, E, K), and 
pancreatic enzyme replacement 
therapy (PERT) under the guidance 
of a CF-trained nutritionist.

In addition to BMI, stunted height 
must be screened for, as height also 
correlates with lung function.5 There 
are multiple causes of stunting in CF 
(Table 2). A chronic inflammatory 
state makes insulin-like growth factor 
1 (IGF1) less responsive to growth hor-
mone. In addition, CF-related diabetes 
(CFRD), a unique form of diabetes spe-
cific to CF, can lead to growth failure. 

Zinc deficiency from malabsorp-
tion and sodium deficiency related to 
CFTR dysfunction also can contribute 
to poor growth.3 Serum sodium may 
be normal despite depleted body so-
dium. A urine sodium to creatinine 
ratio can be measured. Cystic Fibrosis 
Foundation (CFF) guidelines empha-
size sodium supplementation from in-
fancy onward and with exercise. Zinc 
supplementation can be instituted 
empirically if a child is failing to thrive. 

Due to fat malabsorption and dys-
regulation of fatty acid metabolism, 
patients with CF frequently have es-
sential fatty acid deficiency (EFAD),6 

which contributes to poor growth 
and can lead to immune system 
compromise, dermatitis, alopecia, 
and thrombocytopenia. 

In young children, picky eating can 
lead to inadequate weight gain. Al-
though often a behavioral issue, un-
derlying pathology from eosinophilic 
or celiac disease can manifest as picky 
eating, so these should be considered. 
All patients and families should be 
screened for food insecurity.

Attainment of nutritional goals is 
important. If a child is failing to meet 
goals, early discussions around inva-
sive interventions such as nasogas-
tric, gastrostomy, gastrojejunal, or 
jejunal tubes should be undertaken, 
as families may need time to become 
comfortable with these ideas. 

Gastrointestinal issues
PANCREATIC INSUFFICIENCY
Sixty percent of newborns with CF are 
born with complete pancreatic insuf-
ficiency (PI), and another 25% develop 
it by age 1 year.7 A baseline fecal elas-
tase should be obtained in the neo-

natal period to assess for pancreatic 
sufficiency. Patients can develop PI at 
any time without early symptoms to 
indicate change. Annual monitoring 
with fecal elastase is recommended. 
A decrease in fecal elastase precedes 
steatorrhea. Steatorrhea develops 
only after lipase output falls below 
10%. Fecal elastase can be falsely pos-
itive in watery stool and in severe nu-
tritional depletion. In the latter case, 
testing should be repeated once nutri-
tional repletion is addressed. 

Pancreatic enzyme replacement 
therapy is critical to nutrient absorp-
tion and growth. It is important to 
optimize the timing of enzymes when 
the child is actively eating or immedi-
ately after, not prior to meals. Schools 
may need additional information 
about proper medication timing.

DYSMOTILITY: MECONIUM 
IIEUS (MI), INTUSSUSCEPTION, 
CONSTIPATION, AND DISTAL 
INTESTINAL OBSTRUCTION 
SYNDROME (DIOS)
Children with CF have an altered in-

TABLE 1 GI MANIFESTATIONS  
OF CFTR MUTATIONS

  Pancreatic exocrine insufficiency
  Neonatal cholestasis
  Meconium ileus
  Gastroesophageal and duodenogastric 

reflux
  Small intestinal bacterial overgrowth
  Dysmotility
  Constipation
  Rectal prolapse
  Distal intestinal obstruction syndrome
  Pancreatitis in pancreatic sufficient 

patients
  Pancreatic endocrine insufficiency and 

CF-related diabetes

  Microgallbladder
  Gallbladder hypokinesis and 

cholelithiasis
  Hepatic steatosis
  Focal biliary cirrhosis
  Multilobular cirrhosis
  Liver failure
  Celiac disease–increased frequency
  Crohn disease–increased frequency
  Esophageal cancer
  Cholangiocarcinoma
  Colon cancer

Abbreviations: CF, cystic fibrosis; CFTR, cystic fibrosis transmembrane conductance regulator; GI, gastrointes-
tinal. Author created. 
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traluminal intestinal environment. 
Gut microbiome changes in CF are 
already detected at 15 days of life.1 
Breastfeeding can help promote di-
versity but does not eliminate all the 
issues related to CFTR dysfunction. 
This CFTR dysfunction leads to a de-
hydrated intestinal mucin layer and 
inspissated secretions. Decreased 
pancreatic bicarbonate secretion 
changes pH, and together with over-
exposure to acid reducers and antibi-
otics results in altered gut microbio-
ta with diminished diversity, which 
can mimic a Crohn-like microbi-
ome.8 The diminished diversity can 
lead to overgrowth of bacteria, im-
pairing the enteric nervous system 
and contributing to slowed motility 
and stagnation.9,10 

In the neonatal period this mani-
fests as meconium ileus (MI), occur-
ring in up to 25% of neonates with 
CF.11 Meconium ileus develops in 
utero and is characterized by thick 
meconium in the terminal ileum. 
Whereas MI may resolve on its own, 
it frequently presents with signs and 
symptoms of small bowel obstruc-
tion (SBO), such as vomiting, ab-
dominal distention, and failure to 
pass meconium, and also can lead to 
microcolon. The patient’s X-rays will 
show dilated loops of bowel, some-
times with f luid levels and “soap 
bubbles” in the area of the meco-
nium. Treatment is supportive with 
intravenous fluids and nasogastric 
decompression and includes surgi-
cal consultation. Hyperosmolar en-
ema administration under fluoros-
copy can dislodge meconium in 30% 
to 80%, although with risk of perfo-
ration it should be performed by an 
experienced radiologist.11 Up to 50% 
of cases of MI can be complicated 
by prenatal or segmental volvulus, 
ischemic necrosis, perforation, and 
intestinal atresia. All infants with 

MI should have an evaluation for CF. 
If the sweat test and trypsinogen are 
negative, infants should be referred 
for genetic testing. 

Thickened intestinal secretions 
also predispose children with CF to 
intussusception, which has a preva-
lence of 1% and is most commonly 
ileocolonic.12 It is more common in 
older children with CF, contrary to 
healthy children. It may be the pre-
senting complaint of undiagnosed CF. 

Persistent constipation is also 
prevalent in this population. As a re-
sult, almost a quarter of CF patients 
have experienced rectal prolapse. 
Prolapse is rarely the initial presen-
tation of CF, so consider other diag-
noses (ie, Hirschsprung disease) first 
in the absence of other symptoms. 
However, with recurrent prolapse 
associated with diarrhea, evaluation 
for CF is warranted.1 Constipation 
must be differentiated from DIOS, 
which can present with acute right 
lower quadrant pain and signs and 
symptoms of SBO (Figure). 

Distal intestinal obstruction syn-
drome is most common in older ado-
lescents with a prevalence of 10% 
to 15.8%.13 The greatest risk factor 

is prior DIOS. In constipation, stool 
and gas accumulate gradually in the 
colon with or without colonic dila-
tation. Nonstimulant laxatives (ie, 
polyethylene glycol) are most com-
monly used for treatment of con-
stipation and prevention of DIOS. 
Patients may require admission for 
nasogastric administration of the 
large volumes that are often needed 
(20-40 mL/kg/h) until eff luent is 
clear. A gastrografin enema can be 
performed by a radiologist for treat-
ment of DIOS.

If DIOS is refractory to standard 
treatments, alternate diagnoses 
should be considered, such as inter-
mittent intussusception, ileal Crohn 
disease, or appendicitis. In CF, appen-
dicitis mimics DIOS due to its atypical 
presentation with classic symptoms 
frequently absent. Interestingly, ap-
pendicitis occurs in 1% to 2% of chil-
dren with CF compared with 7% of the 
non-CF population, likely because of 
the frequent use of antibiotics in CF. 
However, due to confusion with DIOS, 
perforation is more common.12

REFLUX
Sixty-seven percent of children with 

p FIGURE  Distal intestinal obstruction syndrome (DIOS; left) appears as the 
accumulation of inspissated stool in the distal ileum or proximal colon. In 
constipation (right), stool and gas accumulate gradually in the colon with or 
without colonic dilatation.
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CF have reflux on impedance moni-
toring. Reflux is attributed to a vari-
ety of factors, including delayed gas-
tric emptying; impaired gut motility; 
increased intra-abdominal pressure 
from coughing; effects of respiratory 
medications on the lower esophageal 
sphincter (LES) pressure; inherently 
decreased LES basal tone; hyperin-
flation of lungs with increased trans-
diaphragmatic pressure; abnor-
mal esophageal peristalsis; postural 
drainage techniques in infants; and a 
high fat diet.14 Acid reducers increase 
the pH of refluxate but may not nec-
essarily affect frequency of episodes 
of reflux unless the reflux is so severe 
that acid exposure has impaired the 
LES. Acid reducers should not be used 
indefinitely as they have been associ-
ated with small intestinal bacterial 
overgrowth and an increased risk of 
respiratory infections. 

Altered motility also results in 
duodenogastroesophageal reflux, as 
demonstrated by increased bile in 
the stomachs of children with CF.14 
Bile salts are an irritant and airway 
exposure correlates with worse lung 
disease. Erythromycin, which im-
proves gastric emptying on scinti-
nography in patients with CF, may 
offer benefit. 

MICROBIOME CHANGES: 
SMALL INTESTINAL BACTERIAL 
OVERGROWTH (SIBO), 
CLOSTRIDIUM DIFFICILE
Small intestinal bacterial overgrowth 
(SIBO) can present with abdominal 
pain, bloating, and diarrhea as well as 
nutrient malabsorption.10 Providers 
should have a high index of suspicion 
for this diagnosis and treat empiri-
cally as the breath tests used in other 
populations are difficult to interpret 
in CF. Diagnosis should be under the 
guidance of a gastroenterologist.

Patients with CF have risk factors 

for acquisition of Clostridium diffi-
cile infections, including recurrent 
antibiotics use, hospitalization, dys-
biosis, and acid reducer use. Asymp-
tomatic carriage rates in CF are 22% 
to 55%.12 Diarrhea is uncommon. The 
presentation is often fulminant dis-
ease with rapid progression to toxic 
megacolon. 

HEPATOBILIARY
Cholestasis is the earliest and most 
common manifestation of CF liver 
disease (CFLD), which is a diagno-
sis of exclusion. Cystic fibrosis liver 
disease is seen in 6% of infants with 
CF, but up to 25% of those with me-
conium ileus.1 Dysfunctional CFTR 
in cholangiocytes leads to inspis-
sated bile and bile duct plugging. 
Additionally, up to one-third of ne-
onates with CF have microgallblad-
der.15 Clinically, these findings can 
be confused with biliary atresia, 
which should be ruled out urgently. 
Infants with cholestasis benefit from 
a formula rich in medium-chain tri-
glycerides, which do not require bile 
acids or micellular formation for ab-
sorption. Currently, there is no evi-
dence supporting the routine use of 
ursodiol in CF.16 Cholestasis exacer-
bates fat-soluble vitamin malabsorp-
tion and leads to osteopenia, due to 
deficiency of vitamins D and K.15 

Bone density scans are part of rou-
tine monitoring. 

Gallbladder disease occurs in up 
to 50% of children with CF.15 In addi-
tion to microgallbladder, gallbladder 
hypokinesis is common as well. This 
predisposes patients to gallbladder 
stasis, which can lead to gallstones, 
with a prevalence up to 25%, includ-
ing neonates. The evaluation and 
treatment are the same as for the 
general population and should be 
undertaken early in anticipation of 
progressive pulmonary operative risk 
over time. Biliary scintigraphy should 
be considered to evaluate emptying of 
the cystic duct, as bile duct strictures 
are not uncommon. Patients with bil-
iary strictures are also at increased 
risk of cholangiocarcinoma. 

Hepatic steatosis has a prevalence 
of 23% to 70% at any age.3 It is likely 
multifactorial, resulting from mal-
nutrition; CFTR dysfunction; defi-
ciencies of choline, carnitine, essen-
tial fatty acids; or poorly controlled 
CFRD.1 Other non–CF-related con-
ditions also can result in steatosis. 
These patients should be referred to 
Gastroenterology.

Transient elevations of liver en-
zymes and gamma-glutamyl trans-
ferase (GGT) are exceedingly com-
mon and do not predict chronic 
liver disease.1,17 Elevations should be 
followed every 1 to 2 weeks until re-
solved or stable. Abnormalities per-
sisting beyond 6 months should be 
evaluated with complete abdominal 
ultrasound with liver vascular du-
plex and referral to Gastroenterology. 
Hepatosplenomegaly should prompt 
earlier referral. Standard evalua-
tion for chronic elevation of trans-
aminases includes consideration of 
infectious hepatitis, drug-induced 
liver disease (from modulators, anti-
biotics, etc.), autoimmune hepatitis, 
Wilson disease, alpha-1-antitrypsin 

TABLE 2 CAUSES 
OF STUNTING IN 
CYSTIC FIBROSIS

  Chronic inflammation
  Zinc deficiency
  Sodium deficiency
  Essential fatty acid deficiency (EFAD)
  Undiagnosed celiac disease
  Undiagnosed Crohn disease

Author created. 
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disease, and celiac disease.18

Cystic fibrosis liver disease is the 
3rd-leading cause of death in CF fol-
lowing lung disease and transplant 
complications, and constitutes 2.5% of 
mortality in CF.16 Incidence increases 
every year from birth reaching 32% 
by age 25 years and then levels out. 
There is a higher prevalence among 
males, those homozygous for F508del, 
and those with a history of meconium 
ileus. Synthetic function is usually 
preserved. Cystic fibrosis liver disease 
is thought to be a consequence of bile 
ductule inspissation that starts out as 
areas of focal biliary cirrhosis with 
progression to multilobular cirrhosis 
and a nodular liver on exam. Five per-
cent to 10% of patients have multilobu-
lar cirrhosis before adolescence.18 The 
most significant consequence of CFLD 
is progression to portal hypertension, 
which can lead to varices and hyper-
splenism. Regular use of nonsteroidal 
anti-inflammatory drugs (NSAIDs) 
should be avoided in this context 
due to resultant thrombocytopenia. 
Varices are treated with banding, 
and transjugular intrahepatic por-
tosystemic shunt is considered with 
recurrent bleeding as bridge to liver 
transplantation. 

Development of ascites is an omi-
nous sign usually accompanied by a 
decline in nutrition and lung func-
tion.18 Signs of impending liver fail-
ure include declining platelets, hypo-
albuminemia, elevated international 
normalized ratio (INR), and hypogly-
cemia. Hepatopulmonary syndrome 
is a rare but serious complication with 
a 5-year survival rate of 23%.

ABDOMINAL PAIN 
In healthy children, the frequency of 
occasional abdominal pain is about 
11%. In contrast, 50% to 60% of chil-
dren with CF report chronic abdom-
inal pain.12 This is a major issue for 
quality of life, leading to sleep dis-
ruption, restriction of activities, and 
contributing to anxiety and depres-
sion. Functional abdominal pain is 
common due to visceral hyperalge-
sia and amplification of pain attrib-
uted to the stress of being chroni-
cally ill. Additional considerations 
include gastritis (due to frequent use 
of steroids or NSAIDs), pancreatitis 
(among patients who have pancre-
atic sufficiency),19 and postoperative 
complications, such as adhesions or 
strictures following abdominal sur-
gery. Right upper quadrant or epi-
gastric pain should alert a provider 
to the possibility of cholelithiasis.

There is a 3-fold increased preva-
lence of celiac disease in CF, but it 
often goes unrecognized.20 However, 
CF alone can result in a falsely ele-
vated anti-tissue transglutaminase 
(tTG) immunoglobulin A (IgA), as it 
is an acute phase reactant.12 Thus, 
endoscopic evaluation is necessary 
to confirm celiac disease. 

Right lower quadrant pain can be 
due to appendicitis, DIOS, intussus-
ception, or Crohn disease, which is 
17 times more prevalent in CF than 
the general population21 (Table 3). As 
in children without CF, intermittent 

abdominal pain can be due to undi-
agnosed malrotation with intermit-
tent volvulus. In particular, infants 
with CF are at higher risk of volvulus 
in absence of malrotation due to in-
spissation of meconium. Fat malab-
sorption increases the risk of oxalate 
kidney stones. 

Gynecologic or testicular issues 
also should be remembered in the 
appropriate clinical settings.

Conclusion
Significant improvements in CF have 
focused primarily on the pulmo-
nary system with less attention giv-
en to the gastrointestinal complica-
tions.22,23 Effects of CFTR mutations 
on the gastrointestinal system are 
beginning to be better appreciated. 
The complex interplay between elec-
trolytes, enzymes, microbiota, and 
the various other components of gut 
physiology requires further research. 

Gastrointestinal symptoms con-
tribute substantially to morbidity in 
CF and represent a major opportu-
nity for improvement in the care of 
these patients. A multidisciplinary 
team of pediatricians, pulmonolo-
gists, gastroenterologists, respira-
tory therapists, nutritionists, phar-
macists, and physical therapists who 
appreciate the complexity of this dis-
ease and recognize the importance 
of the holistic approach in patients’ 
care can make a significant differ-
ence in these children’s life expec-
tancy and quality of life. 
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TABLE 3 
RIGHT LOWER 
QUADRANT PAIN 
IN CYSTIC FIBROSIS

  DIOS
  Intussusception
  Appendicitis
  Constipation
  Crohn disease
  Kidney stones
  Gynecologic/Testicular process

Abbreviation: DIOS, distal intestinal obstruction 
syndrome. Author created. 
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C
ystic fibrosis (CF) is an autosomal re-
cessive genetic disorder characterized 
by chronic and progressive obstructive 
lung disease, sinusitis, pancreatic exo-

crine insufficiency leading to malabsorption 
and malnutrition, liver disease, and CF-related 
diabetes mellitus. The disease affects approxi-
mately 30,000 individuals in the United States 
and 70,000 persons worldwide.1 The care of in-
dividuals with CF has evolved significantly 
since it was first described in 1938.2 Earlier di-
agnosis through universal newborn screening, 
therapies to improve lung health and prevent 
exacerbations, a focus on optimization of nu-
tritional status, aggressive treatment of chron-
ic respiratory infections, and lung transplan-
tation all have led to significant improvements 
in overall survival, with the current predicted 
median survival of 47.4 years.1 

Cystic fibrosis results from deleterious ge-
netic variants in the CFTR gene, which encodes 
for the cystic fibrosis transmembrane conduc-
tance regulator (CFTR) protein. The CFTR gene 
was first discovered in 1989, and different mu-
tations in the CFTR gene result in functional 
changes to the CFTR protein, grouped into 
6 distinct classes3 (Figure 1). The different de-
fects in CFTR protein lead to absent or malfunc-
tioning chloride channels in apical membranes 
of the lung surface and glandular epithelium 
causing mucus to be thick and sticky, and re-

sulting in chronic cough and lung infections, 
bronchiectasis, chronic sinusitis, pancreatic 
and liver dysfunction, as well as reduced fertil-
ity. Whereas there are more than 2000 different 
disease-causing mutations, approximately 90% 
of individuals with CF have at least 1 copy of 
F508del, the most common CFTR mutation.4,5

The ability to identify CFTR gene mutations 
has allowed for the development of therapies 
that target the basic genetic defects that cause 
the disease, known as CFTR modulator thera-
pies. These therapies allow patients to receive 
treatments tailored to their individual muta-
tions and have contributed greatly to improve-
ments in quality of life, overall health, and sur-
vival. This article discusses the evolution of 
CFTR modulator therapies, with a focus on the 
most recently approved therapy—elexacaftor/
tezacaftor/ivacaftor (Trikafta).

Current CF modulator therapies
POTENTIATOR
Ivacaftor (Kalydeco): In 2012, the first modula-
tor, ivacaftor, was approved by the US Food and 
Drug Administration (FDA) for the treatment of 
CF. Ivacaftor is known as a potentiator therapy 
because it binds to the defective CFTR protein at 
the cell surface and helps to keep chloride chan-
nels open so that chloride is better able to flow 
through the surface of the cell.6 It was initially 
approved exclusively for individuals with the 
G551D mutation, the third most common mu-
tation (approximately 5% of the CF population). 
Through in vitro testing and clinical trials, the 
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FDA has now expanded approval to  
38 mutations, allowing individuals 
with lower prevalence mutations to 
benefit from modulator therapies. Iva-
caftor is approved for use in individ-
uals aged 6 months and older. Long-
term studies have shown that ivacaftor 
use is associated with reduced mortal-
ity and rates of lung transplantation.7 

POTENTIATOR-CORRECTOR 
COMBINATION 
Lumacaftor/ivacaftor (Orkambi) is a 
combination therapy FDA-approved 
for individuals aged 2 years and older 
with 2 F508del copies. Approximately 
44% of individuals with CF are homo-
zygous for this mutation.1 Lumacaftor 
is known as a corrector therapy, work-
ing to increase the amount of CFTR 
protein that reaches the surface of 

cells. When used in conjunction with 
ivacaftor, there is significant improve-
ment in the amount of chloride that can 
flow through the CFTR protein, which 
ultimately leads to clinical improve-
ments in lung function (measured in 
percentage of predicted forced expira-
tory volume (ppFEV

1
), and a decrease 

in pulmonary exacerbations and need 
for intravenous antibiotic treatment, 
as well as improvements in nutritional 
status.8 Notably, respiratory adverse ef-
fects such as dyspnea and chest tight-
ness have been reported with initiation 
of lumacaftor/ivacaftor, but it is gener-
ally well tolerated.9

Tezacaftor/ivacaftor (Symdeko) 
is an improved combination ther-
apy FDA-approved for individuals 
aged 6 years and older with 2 copies 
of F508del or individuals with 1 of  

26 other specif ied mutations. 
Tezacaftor/ivacaftor has been associ- 
ated with improvements in lung func-
tion and lower rates of pulmonary 
exacerbations with a low rate of dis-
continuation attributed to adverse 
effects.10 Additionally, there are fewer 
drug-drug interactions than luma-
caftor/ivacaftor, avoiding the need 
for temporary discontinuation due to 
other therapies, such as antifungals 
and oral contraceptives.

TRIPLE COMBINATION 
OR “NEXT-GENERATION” 
MODULATOR
Elexacaftor/tezacaftor/ivacaftor 
(Trikafta): Although CFTR modu-
lator therapy has revolutionized CF 
care, individuals with certain hetero-
zygous F508del genotypes were un-

FIGURE 1  CFTR MUTATIONS
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SOURCE OF DATA: Cystic fibrosis patients under care at CF Foundation-accredited care centers in the United States, who consented to have their data entered.
Adapted from: CFTR Modulator Therapies; http://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/CFTR-Modulator-Therapies/#section2.
Abbreviations: CF, cystic fibrosis; CFTR, cystic fibrosis transmembrane conductance regulator.
Cystic Fibrosis Foundation Patient Registry; 2017 Annual Data Report; Bethesda, Maryland. ©2018 Cystic Fibrosis Foundation. Used with permission.
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able to receive these highly effective 
modulator therapies. In October 2019, 
the FDA approved the use of a triple-
combination therapy for individuals 
aged 12 years and older with at least 
1 F508del mutation. This twice-daily 
therapy, administered as 2 tablets in 
the morning and 1 in the evening, will 
allow nearly 90% of individuals with 
CF to benefit from highly effective 
CFTR modulator therapy that targets 
the underlying cause of disease. 

Trikafta has been shown in clinical 

trials to result in dramatic improve-
ment in key clinical disease mea-
sures. Individuals receiving Trikafta 
demonstrated a mean treatment dif-
ference of almost 14% in ppFEV

1
 at 

week 4 of therapy compared with 
placebo and an increase in 10% com-
pared with treatment with tezacaftor/
ivacaftor.11 Lung function improve-
ment was sustained through 24 weeks 
of treatment. Individuals receiving 
Trikafta experienced a lower annual-
ized rate of pulmonary exacerbations, 
including those requiring hospital-

ization or intravenous antibiotics, as 
well as sustained improvements in 
body mass index. Importantly, there 
was also a significant improvement 
in patient-reported quality of life, 
as measured by the Cystic Fibrosis 
Questionnaire-revised.12 

Trikafta has been shown to be safe 
with potentially fewer adverse ef-
fects noted than with prior modula-
tors. Notable drug-drug interactions 
include antifungal medications, cer-
tain antibiotics (such as rifampin or 

rifabutin), several seizure medica-
tions, and St. John’s wort. Similar to 
all CFTR modulators, Trikafta should 
be administered with fatty foods to 
help improve absorption. Quarterly 
monitoring of liver function testing 
in the first year of treatment and an-
nual eye examinations are recom-
mended to monitor for gastrointesti-
nal (GI) complications, as well as the 
possibility of cataracts. 

Summary
These CFTR modulators have herald-

ed a new era of personalized medicine 
and life-prolonging therapies for an in-
creased number of individuals with CF 
(Figure 2). Studies are now under way 
to assess the long-term effects of Tri-
kafta as well as the possibility of sim-
plifying daily treatment burden. As of 
the 2018 Cystic Fibrosis Foundation 
Patient Registry report, more than 50% 
of individuals living with CF are aged 
older than 18 years and the median life 
expectancy continues to rise.1 

There is hope that CFTR modula-
tors will help to continue to improve 
median life expectancy. Neverthe-
less, it is important to note that these 
therapies do not reverse existing dis-
ease, and approximately 10% of indi-
viduals presently do not qualify for 
any of the available CFTR modulator 
therapies based on their genotypes.1 
The availability of mutation-specific 
modulators has brought new hope to 
individuals with CF and their fami-
lies, but the search continues to find 
modulator therapies to benefit all in-
dividuals with all CFTR mutations.  

The authors and section editor have nothing 
to disclose in regard to affiliations with or 
financial interests in any organizations that 
may have an interest in any part of this article.
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cradwan@mmhgroup.com

NOTE FROM DR. LEE   The Cystic Fibrosis (CF) Foundation’s partnership with 
the pharmaceutical industry has significantly impacted patients with this lethal 
disorder by making CFTR-modifying drugs available. We look forward to the 
anticipated positive outcomes on morbidity and mortality for CF. Partnerships 
with pharma may serve as the way to accelerate the development of medicines 
for other diseases where therapies are limited and/or less effective.

—Carlton Lee, PHARMD, MPH, FASHP, FPPAG

FIGURE 2  APPROVED CFTR MODULATORS BY AGE AND GENOTYPE

Birth 6 Months

Ivacaftor (Kalydeco ®)
G115D, and 37 others*

2 Years

Lumacaftor/ivacaftor 
(Orkambi ®)

F508del homozygous

6 Years

Tezacaftor/ivacaftor 
(Symdeko®)

F508del homozygous 
and 26 others*

12 years

Elexacaftor/tezacaftor/
ivacaftor (Trikafta™)

At least one 
F508del mutation

SOURCE OF DATA: Cystic fibrosis patients under care at CF Foundation-accredited care centers in the United States, who consented to have their data entered.
Adapted from: CFTR Modulator Therapies; http://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/CFTR-Modulator-Therapies/#section2.
Abbreviations: CF, cystic fibrosis; CFTR, cystic fibrosis transmembrane conductance regulator.
Cystic Fibrosis Foundation Patient Registry; 2017 Annual Data Report; Bethesda, Maryland. ©2018 Cystic Fibrosis Foundation. Used with permission.
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Attention-deficit/hyperactivity dis-
order (ADHD) is a lifelong disorder, 
commonly occurring in tandem with 
other problems, and the American 
Academy of Pediatrics (AAP) is recog-
nizing this issue and how clinicians 
can tackle it with a guideline update.

The update to the clinical practice 
guidelines is the first since 2011, and 
changes focus on the evaluation, di-
agnosis, and treatment of ADHD in 
children aged 4 to 18 years. Although 
there are no major changes to how 
ADHD is managed, the guidelines 
highlight the need to address issues 
that the child may be experiencing 
outside of ADHD, such as learning 
and language disorders, anxiety, de-
pression, and autism.

“Pediatricians need to be able to 
diagnose and treat preschool and 
school age children and adolescents 
with ADHD and at least screen them 
for most common co-occurring con-
ditions including learning and lan-
guage disorders, opposition defiant 
disorder, anxiety, depression, and 
exposure to trauma,” says Mark Wol-
raich, MD, FAAP.

Wolraich is the CMRI/Shaun Wal-
ters Professor of Pediatrics, chief of 

the Section of Developmental and 
Behavioral Pediatrics, and director 
of the Child Study Center at Okla-
homa University Health Sciences 
Center in Oklahoma City. He was one 
of the lead authors of the guidelines 
and serves as chair of the AAP’s Sub-
committee on Children and Adoles-
cents with Attention-deficit/hyper-
activity disorder.

Base diagnoses on DSM-5
One major change in the new guide-
lines is that the diagnoses are now 
based on the Diagnostic and Statis-
tical Manual of Mental Disorders, 5th 
Edition (DSM-5) with the changes 
that children aged 17 years and old-
er require fewer behaviors to make a 
diagnosis and the symptoms need to 
be manifest before the age of 12 years 
instead of 7 years, Wolraich says. The 
guidelines also stress the need to 
identify co-morbidities in children 
with ADHD.

“There is a greater emphasis on 
the need to consider ADHD a chronic 
condition emphasizing the need for 
developing a medical home that in-
cludes communication between the 
key players, families, teachers, men-
tal health consultants, and the pri-
mary care practice,” Wolraich adds. 

“The supplemental materials now 
include a more extensive process of 
care algorithm to help the clinician 
implement the recommendations, 
and a paper that describes the likely 
barriers with suggestions as to how 
to address the barriers.”

Highlighting the fact that ADHD 
is a chronic condition, the guidelines 
emphasize the need to assess and 
monitor how well a child functions. 

Clinicians should manage ADHD in 
an ongoing manner as they would for 
other chronic conditions, the guide-
line notes, following the principles 
of the chronic care model and the 
medical home.

A historical perspective report 
published alongside the guidelines il-
lustrates the need for careful manage-

ADHD guideline 
update: What’s new, 
what’s changed
The revised clinical practice guideline advises 
how to manage co-occurring psychologic and 
behavioral issues.

“There is greater emphasis 
on the need to consider 
ADHD a chronic condition 
emphasizing the need for 
developing a medical home 
that includes communication 
between the key players, 
families, teachers, mental 
health consultants, and the 
primary care practice.” 
—MARK WOLRAICH, MD, FAAP

RACHAEL ZIMLICH, RN, BSN
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Whereas hormone prescribing for 
transgender or gender diverse chil-
dren and teenagers may be a spe-
cialty, primary care pediatricians are 
often the first-line provider families 
turn to for support and guidance.

Ryan Pasternak, MD, MPH, as-
sociate professor of Clinical Pedi-
atrics and division head of General 
Ambulatory Pediatrics and Adoles-
cent Medicine, Louisiana State Uni-

versity Health School of Medicine, 
New Orleans, Louisiana, led a ses-
sion titled “Tips to improve primary 
care for transgender youth,” at the 
2019 American Academy of Pediat-
rics (AAP) National Conference and 
Exhibition in New Orleans that dis-
cussed the role of pediatricians in 
providing first-line care to this often 
marginalized population.

“Think about the needs of those 
patients. It seems more and more 
likely that our primary care provid-

ers are providing the first line of 
care,” he says. “I think we want to 
address gender diverse or transgen-
der patients in primary care settings, 
and need to think about what is in-
volved to provide good primary care 
to those patients, including identifi-
cation and initial evaluations, spe-
cialty, and referral care.”

Up to 2.7% of children and teen-
agers identify as gender diverse 
or transgender, with recent stud-
ies showing much higher percent-

Why pediatricians are the �rst line 
of care for gender-diverse children
It’s important to be able to talk to patients and families about differences in 
gender identity and offer an early referral for specialized support.
RACHAEL ZIMLICH, RN, BSN

ment of ADHD, noting that is remains 
one of the most common behavioral 
conditions and the second most com-
mon chronic condition in children, 
with roughly 8% of children aged  
4 to 17 years diagnosed with ADHD 
between 1997 and 2016. The histori-
cal report clarifies how stable the di-
agnosis and its treatments have been 
over the past 50 years, Wolraich says. 

“It also described the impor-
tance of remembering that ADHD 
is a chronic condition with effective 
treatments that are unfortunately 
not curative so that continuity of 
care using chronic care principles is 
important to long term outcomes,” 
Wolraich adds. “The historical per-
spective also provides the role that 
the AAP has provided and continues 
to provide in helping primary care 
clinicians provide quality care.”

The report also updates the pro-

cess of care algorithm to help clini-
cians understand how to use the 
guidelines, and provides supplemen-
tal material to help identify barriers 
to care. Other guidance includes the 
recommendation that a diagnosis 
of ADHD after age 17 years requires 
fewer behavioral problems to secure a 
diagnosis; that clinicians should rule 
out other comparable issues such as 
depression, anxiety, substance abuse, 
autism, and trauma before making an 
ADHD diagnosis; and that children 
aged younger than 6 years should 
receive behavior management from 
their parents as the first-line treat-
ment. Other treatment recommenda-
tions remain virtually the same, with 
stimulants such as methylphenidate 
and amphetamines being recom-
mended as first-line medications, al-
though a number of extended-release 
formulas have been added to the 

treatment roster since the last guide-
line was published. Second-line alter-
native medications recommended in 
the guidelines include atomoxetine, 
and the extended-release alpha-2 
agonists guanfacine and clonidine.

“We hope that the guidelines will 
help take the quality of care for chil-
dren with ADHD provided by prima-
ry clinicians to a new level by provid-
ing the instruction needed to achieve 
that goal,” Wolraich said. 

COMMENTS? E-mail them to  
cradwan@mmhgroup.com
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ages than in the past, he adds. This 
means that there may be up to  
100 gender–non-conforming patients 
in a 2500-to-5000-patient practice.

“The prevailing idea is that it is 
less stigmatized and there is better 
awareness,” Pasternak says of the 
increase. “There is more visibility 
in the media and culturally for non-
conforming persons. Being able to 
hold someone up as a role model and 
identify them makes it more accept-
able to children and adolescents. It 
also gives them a term to use for how 
they feel.”

Gender identity begins 
very early
Patients often say they felt differ-
ent about their gender from young-
er ages, but didn’t know how to de-

scribe themselves until they heard 
the terms transgender or gender di-
verse. They are understanding more 
how to talk about their feelings, he 
says. For pediatricians, it’s impor-
tant to be able to talk to patients and 
families about differences in gender 
identity, and offer an early referral 
for more specialized support. Refer-
ral may be to an endocrinologist, ad-
olescent medicine specialist, or oth-

er interdisciplinary care for support 
of social transition, puberty blocking 
medication, or hormonal transition.

Most patients have consistency in 
gender identity by the early school 
years, he says, and it can create con-
flict if they recognize a difference 
between their gender and both their 
physical sex or others’ expectations 
of them based on their sex assigned 
at birth.

“Ask patients how they feel about 
themselves and how they identify,” 
Pasternak suggests. “If we don’t ask, 
we’re unlikely to find out answers to 
any of these questions.”

Parents can provide informa-
tion about gender development, but 
some patients may not be in living in 
environments that are supportive. 
In these cases, pediatricians consis-
tently discussing gender during well 
visits is key. 

“Maybe children did express 
themselves, but they had a negative 
response and limited these expres-
sions. . . . Many patients may present 
initially with depression or anxiety 
later,” Pasternak says. “Just try and 
continually engage the child and the 
family.”

Pediatricians can provide sup-
port when there are conflicts within 
families, and should assess for anxi-
ety, suicidality, and substance abuse 
in patients who don’t have support or 
acceptance of their gender identity or 
expression. Sometimes, patients are 
only able to talk about their gender 
later in adolescence, and have gone 
without support or guidance, he says.

Listen to your patients
It’s important to start assessments 
and discussion early, he says, be-
fore problems arise from not recog-
nizing the child’s needs. While some 
may question assessing this too ear-
ly, Pasternak argues that trusting in 

the concerns of patients and parents 
in regard to gender should be no dif-
ferent than other concerns.

“It’s important to understand just 
how early gender identity occurs,” he 
says. “Trust your patients and what 
their parents say.”

That being said, there is an aspect 
of experimentation and curiosity 
in child development, and it’s im-
portant not to jump to conclusions. 
Playing with certain toys or wearing 
certain clothing that isn’t stereotypi-
cal for a traditional binary gender 
doesn’t necessarily mean a child is 
transgender, he adds.

“The other side of it is not over-
reacting or jumping to conclusions 
because a patient may express them-
selves in a way that may not be in line 
with a culture’s traditional gender 
expression,” Pasternak says. “It’s re-
ally about their gender and how they 
see themselves, and that’s a whole 
different domain.”

The Genderbread Person is a 
helpful resource for pediatricians in 
discussing gender identity, he says, 
but the important part is to remain 
open-minded and supportive of 
questions and concerns from both 
patients and parents.

“Try to just be very mindful of the 
individual differences and hearing 
the patient and family as much as 
you can, and work with them to ad-
dress their needs,” Pasternak says. 

COMMENTS? E-mail them to  
cradwan@mmhgroup.com 

Ms Zimlich is a freelance writer in Cleveland, 
Ohio. She writes regularly for Contemporary 
Pediatrics and sister publications Managed 
Healthcare Executive and Medical Economics. 
She has nothing to disclose in regard to 
affiliations with or financial interests in any 
organizations that may have an interest in 
any part of this article.

“Ask patients how 
they feel about 

themselves and 
how they identify. If 
we don’t ask, we’re 
unlikely to find out 
answers to any of 
these questions.” 

—RYAN PASTERNAK, MD, MPH
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Minority children are more likely to 
have asthma and to need their con-
dition managed in the emergency 
department (ED), according to a re-
cent report.

Published in the Journal of 
Asthma, the study sought to iden-
tify which racial subgroups have the 
highest prevalence of asthma and 
ED utilization for the condition. The 
goal is to use this data to identify pos-
sible interventions to prevent asthma 
exacerbations and reduce disparities 
across population types.

“We were among the first studies 
to look at the effect of asthma man-
agement in relation to having an ED 
visit, specifically in terms of preven-
tative medication use, having taken 
an asthma management course, or 
having an asthma action plan,” says 
Audrey Urquhart, MPH, a clinical re-
search coordinator at the Children’s 
Hospital of Philadelphia (Pennsyl-
vania) PolicyLab and lead author 
of the report. “Using national level 
data allowed us to compare across 
racial/ethnic groups.1 Puerto Rican 
children had the highest prevalence 
of asthma, followed by non-Hispanic 
black children. Whereas adjustment 
of asthma management did not sig-
nificantly affect our results, we found 
the odds of having an ED visit due to 

asthma were 1.7 to 2.4 times higher 
among almost all racial/ethnic mi-
nority children, compared with their 
non-Hispanic white counterparts.”

Minority children have a higher 
prevalence of asthma than white 
children, and also used emergency 
services for their asthma at higher 
rates, according to the report. Most 
research previously has focused on 
white and black populations, but 
this study investigated other racial 
groups and sought to answer ad-
ditional questions about these pa-
tients’ asthma management and 
preventive practices.

Asthma prevalence
The study reviewed data collected 
between 2013 and 2015 from the Na-
tional Health Interview Survey. A to-
tal of 3336 patients aged between 
2 and 17 years—58.7% of them boys—
were identified as having asthma. 
Prevalence was documented by ra-
cial subgroup, highlighting dispari-
ties in ED visits over a period of 1 year.

The study found that asthma prev-
alence was highest in Puerto Rican 
children at 21.2%, followed by 14.5% 
in non-Hispanic black children, 8.5% 
in other Hispanic children, 8.2% in 
non-Hispanic white children, 7.5% 
in Mexican American children, and 
7.1% in other non-Hispanic children. 
In comparing non-Hispanic white 

children to the other subgroups, there 
were significantly higher odds of ED 
visits for asthma management oc-

curring in most minority subgroups, 
the report notes. The highest risk for 
visiting an ED for asthma manage-
ment was found in Hispanic children, 
followed by Puerto Rican, Mexican 
American, and non-Hispanic black 

Minority children face 
more ED visits for asthma
A study investigates the prevalence of asthma in minority groups and how 
often they turn to the emergency department (ED) for management.

“I encourage 
clinicians to continue 
working to not only 
treat the physical 
symptoms of asthma 
but also collaborate 
with other healthcare 
professions to connect 
children living with 
chronic illness with 
community-available 
resources.” 
—AUDREY URQUHART, MPH

RACHAEL ZIMLICH, RN, BSN
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children, the report notes. Other non-
Hispanic children was the only sub-
group that did not have a higher risk 
than non-Hispanic white children of 
visiting the ED for asthma.

The study did not take into account 
environmental factors involved in 
asthma prevalence or ED visits, and 
the authors identified this as an area 
for future study. Additionally, Urqu-
hart notes that the continuing exis-
tence of disparities between racial 
subgroups are multifactorial and 
likely relate to a complex interplay 
between medical and social factors.

“Whereas this study did not un-
cover a specific intervention, our re-
sults highlighting these disparities 
continue to stimulate the need for 

both clinical research in this area to 
understand the casual mechanisms 
and, in parallel, a continued expan-
sion of evidenced-informed policies 
to mitigate these disparities in chil-
dren today,” says Urquhart.

Not one thing will fix this prob-
lem, she notes, but pediatricians can 
still help.

“There is no one-sized-fits-all so-
lution for disparities in childhood 
asthma,” Urquhart says. “I encour-
age clinicians to continue working 
to not only treat the physical symp-
toms of asthma but also collaborate 
with other healthcare professions to 
connect children living with chronic 
illness and who have complex social 
needs with community-available re-

sources that benefit their health and 
their family.”

COMMENTS? E-mail them to 
cradwan@mmhgroup.com

Ms Zimlich is a freelance writer in Cleveland, 
Ohio. She writes regularly for Contemporary 
Pediatrics and sister publications Managed 
Healthcare Executive and Medical Economics. 
She has nothing to disclose in regard to 
affiliations with or financial interests in any 
organizations that may have an interest in 
any part of this article. 
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States that allow exemptions to vac-
cinations for children based upon 
personal or religious beliefs of the 
parents report a significant rise in 
kindergartners with religious exemp-
tions during the 2017-2018 school year 
compared with the 2011-2012 school 
year, and a new study has determined 
that the elimination of personal 
belief exemptions may be respon-
sible for the increase.

The study, published recently 
in Pediatrics, analyzed data on 
exemptions for children start-
ing kindergarten from 2011 to 
2018 from the Centers for Dis-
ease Control and Prevention. 
Researchers performed a cross-
sectional, retrospective, state-
level analysis of state estimates 
of the proportion of children with 
medical and religious/personal belief 
exemptions as well as the proportion 
of kindergartners who were up-to-
date on recommended vaccinations 
including measles/mumps/rubella,  
diphtheria/tetanus/acellular pertus- 
sis, and varicella, and calculated the 
proportion of kindergartners with re-
ligious vaccine exemptions for each 
state year, adjusting for the strength 
of each state’s exemption policies.

In unadjusted analyses, states 
with religious and personal belief 
exemptions had a significantly lower 
mean proportion of kindergartners 
with religious exemptions (0.41%; 
95% confidence interval [CI], 0.28%-
0.53%) compared with states with re-
ligious exemptions only (1.63%; 95% 
CI, 1.30%-1.97%). In adjusted analy-
ses, states with religious and person-
al belief exemptions were one-fourth 

as likely to have kindergartners with 
religious exemptions compared with 
states with religious exemptions only 
(risk ratio, 0.25%; 95% CI, 0.16-0.38).

Using the 2011-2012 reference 
year, states were more likely to 
have kindergartners with religious 
exemptions during the 2017-2018 
school year (P=.04). This finding held 
for states with easy, medium, or dif-
ficult exemption policies.

The researchers say their study 

demonstrates how vaccine exemption 
policies influence state-reported vac-
cine exemption data. “State-level reli-
gious exemption rates appear to be a 
function of personal belief exemption 
availability, decreasing significantly 
when states offer a personal belief ex-
emption alternative,” they write.

However, the study authors note 
that the increase in exemptions 
based on religious beliefs is curious 

because it is accompanied by a 
simultaneous decrease in Ameri-
cans’ declarations of religious af-
filiations. All major religions sup-
port vaccination, they write, and 
fewer Americans say they are re-
ligious, yet exemptions based on 
religious belief have increased as 
of the 2017-2018 school year.

The authors suggest that re-
searchers and policymakers 
work together to reconsider the 

nature and purpose of religious ex-
emption laws “to determine how best 
to balance a respect for religious lib-
erty with the need to protect public 
health.” 

COMMENTS? E-mail them to  
cradwan@mmhgroup.com

R E F E R E N C E
1. Williams JTB, Rice J, Cox-Martin M, et al. Religious 
vaccine exemptions in kindergartners: 2011-2018. 
Pediatrics. 2019;144(6):e20192710.

Religious exemptions to 
vaccination are rising amid  
stricter state policies

CATHERINE M RADWAN, 
MANAGING EDITOR

As state policies on vaccination before kindergarten eliminate exemptions 
for personal beliefs, parents claim more exemptions on religious grounds.

 "State-level religious 
exemption rates appear to 
be a function of personal 

belief exemption availability, 
decreasing significantly when 
states offer a personal belief 

exemption alternative."
–Williams JTB, et al.1

PLUS   How Lyme disease guidelines are set to change. See page 10
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Tattoos and piercings aren’t de-
creasing in popularity among young 
adults, and it’s up to parents and pe-
diatricians to guide them to safe body 
modification choices.

If you ask most people aged young-
er than 18 years if they want a tattoo 
or piercing, most will say yes, and 
that they are just waiting until they 
are old enough to legally get one, says 
Cora Collette Breuner, MD, MPH, a 
clinician in the Division of Ado-
lescent Medicine, Orthopedics, 
and Sports Medicine at Seattle 
Children’s Hospital and a profes-
sor of Pediatrics at the University 
of Washington School of Medi-
cine, Seattle.

Maybe it’s the teenagers to-
day or maybe it’s an increas-
ing acceptance of body art and 
modification in younger gener-
ations—either way, it’s increasingly 
important to talk to children and 
teenagers about tattoos and pierc-
ings and how to safely make choices 
about both, says Breuner, who dis-
cussed the this and more in the ses-
sion titled “To the point: Talking to 
patients and parents about tattooing 
and piercing,” presented at the 2019 
American Academy of Pediatrics 
(AAP) National Conference and Ex-
hibition in New Orleans, Louisiana.

Breuner, who helped draft the 
AAP’s guidance on adolescent and 
young adult tattoos, piercing, and 
scarificantion in 2017, says tattoos 
and piercings are something pedia-
tricians need to start talking about in 
well-child visits. Demographics play 
a role, as adolescent tat-
toos and piercing are 
strictly against the 
law in some states 
but permitted with 
parental permission 

in others. A major issue to discuss 
and one of the biggest concerns 
people have with tattoos and pierc-
ings, Breuner says, is infection risk. 
It’s difficult to know what the infec-
tion rate secondary to body art is 
because infections are not always 
documented in medical records as 
related to tattoos and piercings, she 
says. What’s important to know is 
that most clinicians and parents 
don’t realize how sterile most tattoo 

parlors are, but it’s still good to check 
out local establishments.

“What I tell people when I talk 
about this is to make sure the parlor 
is clean, and that they’re using ster-
ile equipment and sterile gloves,” 
Breuner says. The circumstances 

under which a parlor will perform 
a tattoo or piercing is also impor-
tant. “I counsel providers to tell 
parents and teenagers that it’s 
okay to ask someone if they will 
tattoo someone who is high or 

drunk—and don’t let them if 
they do.”

Another safety consideration 
to educate parents and patients 
about is immunizations, she 
adds. Tetanus and hepatitis A 
and B vaccines should be up-
to-date, Breuner says, and cli-
nicians should also take some 
time to discuss tattoo and pierc-
ing placement. Generational 

differences of opinions aside, con-
sidering an adolescent’s future goals 
and whether a workplace will be ac-
cepting of body art is important, as 
are other health issues. Pregnancy 
and breastfeeding should be dis-
cussed in terms of being aware that 
navel piercings will stretch during 
pregnancy, and that hardware must 
be removed before breastfeeding, 
Breuner says. In terms of healing and 
the care of new body art, she says the 

Counsel safety and risk 
with tattoos and piercings
Even if it’s not your personal choice, pediatricians need to know how to 
talk to patients and parents about body art.
RACHAEL ZIMLICH, RN, BSN

“Be open minded. Recognize 
that although you might not in 

your own personal purview 
agree, we are the ones people 

will turn to with questions.”
–CORA COLLETTE BRUENER, MD, MPH
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For references, go to 
ContemporaryPediatrics.com/

dermcase-0220

Major criterion:
  Localized erythema and swelling 
involving acral skin sites (body 
protrusions such as finger tips, 
knuckles, elbows, knees, etc.) for more 
than 24 hours. 

Minor criteria: 
  Occurs or exacerbates during colder 
months (between November and 
March).
  Dermal edema with superficial and 
deep perivascular lymphocytic 
infiltrate without features of lupus 
erythematous on histopathology. 
  Response to conservative 
management—warming and drying of 
affected areas. 

Management 
Patients with pernio usually have 
good response to conservative man-
agement such as rewarming, drying, 
and, if tolerable, massaging affected 
areas. Smoking cessation is encour-
aged due to its known effects on vas-
culature. Topical steroids including 
triamcinolone may be used locally to 
reduce itching and inflammation and 
promote faster resolution of lesions. A 
thorough history is important to elu-
cidate habits that led to inadequate 
warmth, and patients should be ed-

ucated on proper attire and winter 
etiquette: eg, wearing insulating 
gloves and socks, and avoiding pro-
longed stay in wet clothes to prevent 
recurrence.2

For patients who might have a se-
vere presentation or multiple recur-
rences of pernio, a dihydropyridine 
calcium channel blocker (CCB) such 
as nifedipine may be prescribed. The 
recommendation for CCB is current-
ly not strong due to lack of data on the 
effectiveness and variable response 
in patients. However, benefits may 
include reduced severity of symp-
toms, shorter time to resolution of 
current lesions, and prevention of 
new lesions and/or recurrence.5

Patient outcome
The patient in this case was treated 
with topical triamcinolone 0.1% oint-
ment sparingly twice daily for 5 days, 
and swollen areas were gently mas-
saged and protected from cold. He 
was counseled to use warm protec-
tive clothing while playing outdoors, 
particularly on wet, cold days. 

COMMENTS? E-mail them to 
cradwan@mmhgroup.com

Ms Araoye is a third-year 
medical student at Johns Hopkins 

University School of Medicine, 
Baltimore, Maryland.

Dr Cohen, section editor for Dermcase, is 
professor of Pediatrics and of Dermatology, 
Johns Hopkins University School of 
Medicine, Baltimore. The author and section 
editor have nothing to disclose in regard to 
affiliations with or financial interests in any 
organizations that may have an interest in 
any part of this article. Vignettes are based 
on real cases that have been modified to 
allow the author and editor to focus on key 
teaching points. Images also may be edited 
or substituted for teaching purposes.

TABLE 
DIFFERENTIAL 
DIAGNOSIS OF 
SWOLLEN FINGERS

Panniculitis 
Acrocyanosis 
Pernio
Raynaud’s phenomenon
Frostbite 

Author created.

artists who do the work are often the 
best resource.

Overall, Breuner advises pedia-
tricians to be open minded when it 
comes to talking about body art, and 
visiting local tattoo parlors to put to-
gether a list of sterile, recommended 
establishments doesn’t hurt.

“We need to make sure we are 
aware of the laws. It’s okay to en-

courage parents to do a field trip 
with their young adult,” Breuner 
says. “Be open minded. Recognize 
that although you might not in your 
own personal purview agree or have 
enough knowledge, we are the ones 
people will turn to with questions.” 

COMMENTS? E-mail them to 
cradwan@mmhgroup.com

Ms Zimlich is a freelance writer in Cleveland, 
Ohio. She writes regularly for Contemporary 
Pediatrics and sister publications Managed 
Healthcare Executive and Medical Economics. 
She has nothing to disclose in regard to 
affiliations with or financial interests in any 
organizations that may have an interest in 
any part of this article. 
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A 4-year-old 
boy presents for 
evaluation with 

painful swollen fi ngers on 
both hands that erupted 
after he made a snowman 
with his siblings following a 
snowstorm. He complains 
that they are itchy and painful. 

Discussion
Pernio, also known as chilblains, is a 
localized response to a nonfreezing 
cold, damp environment. The lesion in 
perniosis has been described as an ery-
thematous or purplish swelling typi-
cally on proximal digits (fingers and 
toes), nose, or ears accompanied by 
pain, itchiness, and burning sensa-
tion (Figure). It also can appear on the 
calves and thighs, and lesions might 
ulcerate or form blisters. It commonly 

affects children and women, particu-
larly those with low body mass index .1,2

Pernio is thought to occur because 
of abnormal cutaneous arteriolar 
vasoconstriction in reaction to cold 
temperatures leading to reduced 
blood flow. Further loss of heat is fa-
cilitated by increased conduction in 
humid conditions compared with dry 
air. Although not pathognomonic for 
pernio, histopathology will show ede-
ma of papillary dermis and a perivas-
cular mononuclear and lymphocytic 
cell infiltrate with necrotic keratino-
cytes and a lymphocytic vasculitis.2,3

Pernio may be confused with 
more serious disorders such as 

leukocytoclastic vasculitis, lupus 
erythematosus, cryoglobulinemia, 
and cutaneous thromboembolism. 
Consequently, the range of possible 
diagnoses (Table) may lead to an un-
necessary, intensive, and expensive 
workup consisting of multiple blood 
tests and skin biopsy. In 2014, a study 
from the Mayo Clinic proposed diag-
nostic criteria to guide clinicians in 
identifying patients with pernio be-
fore considering collagen vascular 
disorders and other cold triggered 
dermatoses. The diagnostic tool in-
cluded fulfillment of the major crite-
rion and at least 1 minor criterion:4

p FIGURE The patient experienced erythematous swelling of the fingers 
after prolonged exposure to cold.

ERINOLAOLUWA F ARAOYE, BS, MS3

PERNIO

Boy builds a snowman, 
suffers swollen fingers
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