
T

Volume 174 � July 2016
Alpert Medical School of Brown University
Providence, Rhode Island

Reprint requests: Mark R. Zonfrillo, MD, MSCE, Department of Emergency

Medicine, Hasbro Children’s Hospital, 55 Claverick Street, 2nd Floor,

Providence, RI 02903. E-mail: zonfrillo@brown.edu

References

1. Zonfrillo MR, Kim KH, Arbogast KB. Emergency department visits and

head computed tomography utilization for concussion patients from

2006 to 2011. Acad Emerg Med 2015;22:872–7.

2. Zemek R, Barrowman N, Freedman SB, Gravel J, Gagnon I,

McGahern C, et al. Clinical risk score for persistent post-concussion

symptoms among children with acute concussion in the ED. JAMA

2016;315:1014–25.

3. Heyer GL, Schaffer CE, Rose SC, Young JA, McNally KA, Fischer AN.

Specific factors influence postconcussion symptom duration among

youth referred to a sports concussion clinic. J Pediatr 2016;174:33–8.

4. Root JM, Zuckerbraun NS, Wang L, Winger DG, Brent D, Kontos A,

et al. History of somatization is associated with prolonged recovery

from concussion. J Pediatr 2016;174:39–44.

5. Grubenhoff JA, Currie D, Comstock RD, Juarez-Colunga E, Bajaj L,

Kirkwood MW. Psychological factors associated with delayed symptom

resolution in children with concussion. J Pediatr 2016;174:27–32.

6. Zemek RL, Farion KJ, Sampson M, McGahern C. Prognosticators of

persistent symptoms following pediatric concussion: a systematic re-

view. JAMA Pediatr 2013;167:259–65.

7. Silverberg ND, Gardner AJ, Brubacher JR, PanenkaWJ, Li JJ, IversonGL.

Systematic review of multivariable prognostic models for mild traumatic

brain injury. J Neurotrauma 2015;32:517–26.

8. YeatesKO.Predictingpost-concussive symptomsaftermild traumatic brain

injury in children and adolescents. In: Slobounov SM, Sebastianelli WJ, ed-

itors. Concussion in Athletics. New York: Springer; 2014. p. 273–87.

9. McCrea M, Guskiewicz K, Randolph C, Barr WB, Hammeke TA,

Marshall SW, et al. Incidence, clinical course, and predictors of

prolonged recovery time following sport-related concussion in high

school and college athletes. J Int Neuropsychol Soc 2013;19:22–33.
ATD Autoimmune thyroid disease

CD Celiac disease

GFD Gluten-free diet

T1D Type 1 diabetes

See related art
10. Meehan WP, Mannix RC, Stracciolini A, Elbin RJ, Collins MW. Symp-

tom severity predicts prolonged recovery after sport-related concussion,

but age and amnesia do not. J Pediatr 2013;163:721–5.

11. Eisenberg MA, Andrea J, Meehan W, Mannix R. Time interval between

concussions and symptom duration. Pediatrics 2013;132:8–17.

12. Ka McNally, Bangert B, Dietrich A, Nuss K, Rusin J, Wright M, et al.

Injury versus non-injury factors as predictors of post-concussive

symptoms following mild traumatic brain injury in children. Neuropsy-

chology 2013;27:1–12.

13. Zonfrillo MR, Durbin DR, Koepsell TD, Wang J, Temkin NR,

Dorsch AM, et al. Prevalence of and risk factors for poor functioning

after isolated mild traumatic brain injury in children. J Neurotrauma

2014;31:722–7.

14. Kirkwood MW, Peterson RL, Connery AK, Baker DA, Grubenhoff JA.

Post-concussive symptom exaggeration after pediatric mild traumatic

brain injury. Pediatrics 2014;133:643–50.

15. Corwin DJ, Zonfrillo MR, Master CL, Arbogast KB, Grady MF,

Robinson RL, et al. Characteristics of prolonged concussion recovery

in a pediatric subspecialty referral population. J Pediatr 2014;

165:1207–15.

16. WoodRL,O’HaganG,WilliamsC,McCabeM,ChadwickN.Anxiety sensi-

tivity and alexithymia asmediators of post-concussion syndrome following

mild traumatic brain injury. J Head Trauma Rehabil 2014;29:E9–17.

17. Morgan CD, Zuckerman SL, Lee YM, King L, Beaird S, Sills AK, et al.

Predictors of postconcussion syndrome after sports-related concussion

in young athletes: a matched case-control study. J Neurosurg Pediatr

2015;15:589–98.

18. Crowe L, Collie A, Hearps S, Dooley J, Clausen H, Maddocks D, et al.

Cognitive and physical symptoms of concussive injury in children: a

detailed longitudinal recovery study. Br J Sports Med 2016;50:311–6.

19. Zonfrillo MR, Master CL, Grady MF, Winston FK, Callahan JM,

Arbogast KB. Pediatric providers’ self-reported knowledge, practices,

and attitudes about concussion. Pediatrics 2012;130:1120–5.

20. Arbogast KB, McGinley AD, Master CL, Grady MF, Robinson RL,

Zonfrillo MR. Cognitive rest and school-based recommendations

following pediatric concussion: the need for primary care support tools.

Clin Pediatr (Phila) 2013;52:397–402.

21. Winston FK, Puzino K, Romer D. Precision prevention: time to move

beyond universal interventions. Inj Prev 2016;22:87–91.
Time to Screen Childr
en with Celiac Disease
for Thyroid Disease?
he concept of augmented risk of autoimmune disorders

in those with untreated celiac disease (CD) is not novel.

Screening for CD is recommended for children with type

1 diabetes (T1D)1 and autoimmune thyroid disease (ATD)2

given the high risk for CD in these conditions. Thyroid autoim-
icle, p 146

munity as well as T1D autoimmunity are also

common in children with untreated CD.3
However, whether such risks persist in individuals with treated

CD and how to monitor patients who are more susceptible to

additional autoimmune diseases warrant clarification.
Age at diagnosis and presumed duration of gluten exposure
are predictors of development of additional autoimmune disor-
ders in young patients with CD,4 whereas in patients diagnosed
withCD in adulthood, duration of exposure does not predict the
development of additional autoimmune diseases.5 Treatment of
The authors decla
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CD with a gluten-free diet (GFD) may have a
protective effect against development of addi-
tional autoimmune disorders—pooled risks
of autoimmune disorders in a study of French adults and chil-
dren with CD were significantly greater among those nonadher-
ent to a GFD.6 This effect may be greater for certain conditions
such as T1D,6 though less so or even absent for thyroid disease.7,8
re no conflicts of interest.
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Given that T1D, ATD, andCD share genetic features, overlap
among these conditions is not surprising. Although the HLA
DQ2 (DQA1*0501, *0505/DQB1*0201, *0202) and HLA DQ8
(DQA1*0301/DQB1*0302) heterodimers lead to CD risk,
both DQ2 and DQ8 are associated with T1D and ATD,9,10

with DQA1*0501 demonstrating the clearest susceptibility
overlap among CD, T1D, and ATD.11 Despite an increasing un-
derstanding of the genetic basis of these conditions, there is a
lack of data exploring the specific risks of subsequent develop-
ment of ATD and T1D in individuals with treated CD, informa-
tion required by clinicians managing patients with CD.

An earlier study described the presence of diabetes-related au-
toantibodies in a small group of children with treated CD,
though true clinical T1D was not noted.12 More recently, a
population-based study of young Swedish patients diagnosed
with CD by age 20 demonstrated that the risk of subsequently
developingT1Dwas greater than among reference individuals.13

The authors also noted an augmented risk of diabetic ketoacido-
sis or coma before age 20 for those first diagnosed with CD.

Data regarding thyroid disorders and particularly ATD lack
such sharp distinctions in risk between patients pre- and
post-CD diagnosis. Thyroid disease was associated with CD
regardless of the sequence of diagnosis in a Swedish cohort,
with the highest risk estimates for thyroid disease after CD diag-
nosis seen in children.8 In this study, greater risks of hypothy-
roidism, hyperthyroidism, and thyroiditis were described
among those with preceding CD than in reference individuals.8

ATD was noted in 18% of Italian children with CD on a GFD,
significantly greater than in the 10% of control subjects
(P = .01).14 Outcomes regarding the impact of a GFD in indi-
viduals with CD upon subsequent development of ATD remain
unclear. A multicenter study of Italian adults with CD demon-
strated that 16% of those with newly diagnosed CD showed ev-
idence of euthyroid ATD—25% of whom eventually developed
subclinical hypo- or hyperthyroidism, though were additionally
noted to be noncompliant with the GFD.15 Of those in this
study without evidence of thyroid disease at diagnosis with
CD, 5% still developed subclinical or overt thyroid dysfunction.

Canova et al16 delve further into this issue in their study of
T1D and ATD in regional Italian populations with CD. In
this work, the authors have confirmed in an important
population-based study what a number of smaller and single-
center studies have demonstrated—that children with CD
have a risk of thyroid disease (and particularly hypothyroid-
ism), which is not likely to be meaningfully altered by GFD
treatment. The same clarity was not attained concerning
T1D, though. Risk estimates for a post-CD diagnosis of T1D
did not reach statistical significance in this study when consid-
ering the entire population. However, children diagnosed with
CD after age 6 years were at risk of developing T1D after diag-
nosis with CD (hazard ratio 5.00, 95% CI 1.01-24.78) once the
first year of follow-up after CD diagnosis was excluded. Yet, few
subjects demonstrated T1D following CD diagnosis, resulting
in a wide CI, preventing further analyses, and arguably
implying that risk for T1D is on a lower stratum than for thy-
roid disease in children with a prior diagnosis of CD. In a
similar Swedish population-based study, Ludvigsson et al13

did not observe distinctions in T1D risk according to age at
CD diagnosis but did report a more conclusively augmented
8

risk of T1D following CD diagnosis. The more decisive T1D
risk estimates noted by Dr Ludvigsson were likely aided by
greater statistical power (over 9000 Swedish patients with CD
studied vs approximately 1200 cases with CD investigated by
Canova) though also may be related to the generally greater
incidence of T1D in Sweden when compared with Italy.17

The significance of this work by Canova et al16 is what it im-
plies, in combination with other similar studies, for the care of
young patients with the described conditions. In other words,
do children with CD require screening for thyroid disease and/
or T1D as routine aspects of health maintenance? Wessels
et al18 recently published their study of 182 children with CD
in The Netherlands and concluded after a 5-year follow-up
period that empiric surveillance for thyroid disease was not
warranted in their population. It is possible that longer
follow-up periods are required to discern the development of
true thyroid disease—while in Canova’s study there was a 5-
year difference in the median age of developing CD and thyroid
disease, a broad range of ages to ATD diagnosis were noted. In
fact, Elfstr€om et al8 noted a median 9-year period from CD
diagnosis until the first diagnosis of thyroid disease in his study
of a large Swedish cohort. The same can be said for studies of
T1D risk in those with CD, although symptoms of T1D are
typically more discernible than of thyroid disease, making it
difficult for T1D to present silently. In each of these large
cohort studies, however, one must bear in mind that factors
such as compliance with a GFD, and family history could not
be accounted for, and that these as well as population-related
distinctions may have influenced the outcomes observed.

The case for surveillance of children with CD for thyroid dis-
ease is strong; less so for T1D. Screening for thyroid disease is
better understood than for T1D, and thyroid disease may be
more easily missed than T1D outside of screening protocols.
Further, alterations in quality of life and cardiac morphology
have been noted in young adults with subclinical hyperthyroid
disease,19 and adolescents with CD and Hashimoto thyroiditis
with subclinical thyroid dysfunction have been found to be at
greater risk of progressing to thyroid failure.20 Conversely,
despite considerable variability in the literature regarding fre-
quency of T1D following CD diagnosis (for example, 7%21 vs
0.5%6), this condition is far less likely to go unrecognized,
and evidence supporting whether to screen and how to screen
for T1D among children with CD is lacking. Recommendations
on surveillance for either of these conditions among those with
CD are not clearly delineated in currently published pediatric
or adult guidelines from North American22,23 or European so-
cieties.24 At a minimum, retaining an index of suspicion for
T1D among those with a history of CD is warranted, even
when GFD adherence is nearly certain. Additional studies,
including cost-benefit analyses of the implications of screening
children with CD for additional autoimmune conditions, are
warranted to further inform these practices. n
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Gastrostomy Tu
be Complications
hose of us who manage medically complex children

frequently encounter gastrostomies with their appli-

ances and accessories. Some of us are responsible

for creating the stoma and placing the initial tube. The

actual placement technique recommended for a given pa-
icle, p 139

tient is selected from among options,

including open surgery (with or without
fundoplication), laparoscopy, or endoscopy. Multiple fac-

tors, including the indication for gastrostomy placement,

comorbidities, and patient and provider preference ulti-

mately dictate which procedure is performed. Patients and

their caregivers become attuned to the presence and daily
The author declar
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care of the stoma over time, and adapt to

using and periodically replacing the tube.
es no conflicts of interest.
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