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Abstract

Background Modalities for the transition to adult care of celiac patients diagnosed during childhood/adolescence and their
impact on long-term adherence to a gluten-free diet (GFD-A), quality of life (QOL) and maintenance of follow-up in adult-
hood are unknown.

Aims To evaluate whether timing of transition affects long-term GFD-A, QOL, and continuity of follow-up in adulthood
and to identify predictors of long-term GFD-A.

Methods Clinical and demographic data about pediatric care and adult follow-up at our center were retrospectively collected
from clinical notes of celiac patients diagnosed during childhood/adolescence and then referred to our tertiary center. QOL
and adult long-term GFD-A were prospectively evaluated with validated questionnaires. These parameters were studied by
means of univariate and multivariate statistical analysis.

Results 183 patients (130F, mean age at diagnosis 7.6+ 5.8 years) were enrolled. Median age at transition to adult care
was 20 years (IQR 17-25). There was no relationship between age at transition to adult care, long-term GFD-A, QOL, and
continuity of follow-up. GFD-A tended to improve overall from pediatric care to adult referral (OR 2.92, 95% CI 1.13-7.87,
p=0.02) and also throughout adult follow-up (OR 9.0, 95% CI 4.2-19.7, p<0.01). On multivariable logistic regression
analysis, classical symptoms at diagnosis of celiac disease (p =0.02) and good GFD-A at adult referral (p <0.01) predicted
good long-term GFD-A, while being lost to follow-up predicted poorer long-term GFD-A (p =0.02).

Conclusions Clinical characteristics can guide development of personalized strategies for implementing long-term GFD-A
and ensure maintenance of regular follow-up in celiac patients diagnosed in childhood/adolescence and transitioning to
adult care.
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Introduction

Celiac disease (CD) is a common chronic immune-mediated
enteropathy triggered by dietary gluten in genetically sus-
ceptible individuals and characterized by a wide variety of
clinical manifestations and an increased mortality compared
to the general population [1-5].
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Although in the last decades, CD has been diagnosed
predominantly in adults presenting with non-classical
symptoms or even asymptomatically [1-3, 6, 7], pediatric
diagnoses still account for a significant proportion of cases
[6, 7]. Although risk of developing pre-malignant/malig-
nant complications is virtually absent in patients diagnosed
during childhood/adolescence [5, 8, 9], delivering a high
standard quality of care after transitioning to adulthood and
maintenance of long-term adherence to a gluten-free diet
(GFD) are crucial for prevention of disease-related morbid-
ity, worsening of quality of life (QOL), and risk of malignant
complications [1-3, 10-13]. In this regard, in adults, it has
been shown that dietary adherence remains largely stable
over follow-up, and when it changes, it usually improves
[14]. Pattern of clinical presentation at diagnosis of CD as
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well as cognitive, emotional, and socioeconomic factors
has also been shown to influence long-term adherence to
a GFD [14-20]. On the contrary, no data are available on
long-term dietary patterns and predictors thereof in celiac
patients diagnosed in the pediatric setting and then referred
to adult care.

Transition from pediatric to adult care is an essential step
in the management of chronic diseases. However, for CD,
there is a paucity of data regarding the modalities for a suc-
cessful transition to adult care and how this may influence
follow-up, long-term GFD adherence and QOL during adult-
hood [9, 21-30].

Therefore, the aim of our study is threefold: (1) to pro-
vide an overview on the clinical features, long-term GFD
adherence, QOL, and continuity of follow-up of patients
diagnosed with CD during childhood/adolescence and then
followed-up at an adult tertiary referral center for CD over a
twenty-year period; (2) to evaluate whether timing of transi-
tion impacts long-term GFD adherence, QOL, and continu-
ity of follow-up; and (3) to identify predictors of long-term
GFD adherence in adulthood.

Patients and Methods
Study Population and Setting

This is a single-center longitudinal study spanning 20 years
(2000-2020) on celiac patients diagnosed during childhood/
adolescence (age < 18 years) and then referred to our adult
tertiary care center for continuation of follow-up. The study
consists of two parts: a retrospective evaluation of clinical
and demographic data and a prospective evaluation of long-
term GFD adherence, QOL, and continuity of follow-up.

Enrollment Criteria

In the last 20 years, our center has been providing care to
more than 850 adult celiac patients [14]. Of these, only
patients who received a diagnosis of CD in childhood, which
we subsequently confirmed upon referral to our institution,
were included in the present study. We specify that those few
patients directly diagnosed at our center before 18 years old
were excluded as by definition they had no transition.
Diagnosis of CD was based on fulfillment of diagnostic
criteria in force at the time at which individual patients were
diagnosed. In particular, four possible modalities of diagno-
sis were applied: (a) conventional diagnosis based on villous
atrophy (VA) and positive celiac serology [1-3], (b) sero-
logical diagnosis in accordance with ESPGHAN guidelines
since 2012 [31], (c) diagnostic strategy with duodenal biop-
sies showing VA at baseline, then histological recovery on
a GFD and then recurrence of VA after gluten re-challenge
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(method of the three diagnostic biopsies) [32], (d) in patients
who received a diagnosis of CD in childhood not meeting
any of the aforementioned diagnostic criteria, gluten chal-
lenge for diagnostic purposes was performed at our center
and diagnosis of CD was confirmed on the basis of a certain
degree of villous atrophy on duodenal biopsies and positive
endomysial antibodies (EmA) [1-3].

Data Collection

From October to November 2020, clinical and demographic
data about pediatric care and adult follow-up at our center
were retrospectively collected from patients’ clinical notes.
These included age at diagnosis of CD, year of diagnosis of
CD, presenting symptoms, comorbidities, method of diagno-
sis [1-3, 31, 32], GFD adherence during pediatric care, age
at first referral to our center, results of follow-up duodenal
biopsies and celiac-specific antibodies, if performed, GFD
adherence at time of transition and during adult follow-up,
presence of persistent symptoms despite a GFD, number of
medical consultations during adult follow-up, and duration
of follow-up at our center.

For the purpose of the prospective part of the study, in
December 2020, patients were contacted over the phone to
assess current GFD adherence and to offer participation in
the QOL study. Anonymous questionnaires to evaluate QOL
were subsequently sent by email to patients who consented
to participate in the study on QOL. Completed question-
naires were returned by email to the principal investigator.

Criteria to Assess Gluten-Free Diet Adherence
and Evaluation of Changes in Gluten-Free Diet
Adherence in Adulthood

GFD adherence was evaluated at different time points. GFD
adherence throughout the pediatric period was retrospec-
tively evaluated. This evaluation was based on available
medical reports of GFD adherence during pediatric care,
as well as by dietary interview with the patient and/or the
patient’s parents/carers.

After referral, all the patients enrolled in this study had
at least two GFD dietary assessments at our center, the
first one at time of first medical consultation and the last at
time of last clinical follow-up/enrollment phone call. GFD
adherence at time of transition, during follow-up medical
consultations at our center, and at enrollment phone call
was measured by means of a standard five-level score that
was previously developed and validated by our group [33].
Patients scoring from 0 to 2 were considered not adherent,
while patients scoring 3—4 were considered adherent. As this
score was only developed and validated in 2008, patients
seen before 2008 were classified as adherent or not adherent
on the basis of a structured dietary interview performed at
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that time by a dietitian or a gastroenterologist with expertise
in CD. Patients changing their GFD score during follow-up
at our center from adherent to not adherent, or vice versa,
were considered to have changed their level of adherence
[14].

Clinical and demographic factors, both at baseline and
during follow-up, were evaluated for association with long-
term GFD adherence. Changes in GFD adherence from the
pediatric setting to first adult medical consultation and in the
long-term after referral to our center were also evaluated.
Predictors of long-term adherence to a GFD were evaluated.

Follow-Up at an Adult Tertiary Referral Center

For the purpose of this study, follow-up at our adult center
was considered regular if patients had attended at least one
outpatient medical consultation in the last two years; other-
wise, they were considered lost to follow-up. This cutoff was
chosen as intermediate between what is commonly accepted
for adult CD (annual follow-up consultation) [1-3], the
reported literature by other groups for celiac patients diag-
nosed in the pediatric setting (follow-up during adulthood
was considered regular every 3 years) [9], and our clinical
experience.

Quality of Life During Adulthood

QOL was evaluated by means of the Italian version of Celiac
Disease Questionnaire (CDQ), a disease-specific health-
related QOL questionnaire [34]. The overall questionnaire
score and the score for each domain were evaluated for
association with clinical and demographic factors, both at
baseline and during follow-up, and type of transition to adult
care.

Statistical Analysis

R version 3.6.3 (R Core Team 2020, R: A language and
environment for statistical computing. R Foundation for Sta-
tistical Computing, Vienna, Austria). URL https://www.R-
project.org/) was used for statistical analysis. Categorical
variables were summarized via descriptive statistics (total
count and percentages) and compared among groups with
Fisher’s exact test. Median and interquartile range of contin-
uous variables were calculated. Testing for normality of data
was performed using the Shapiro—Wilk normality test. Uni-
variate analysis of continuous variables among groups was
performed using the Mann—Whitney U test. A p value <0.05
was considered statistically significant. Variables for multi-
variate logistic regression analysis were selected based on
clinical relevance among those with p < 0.1 on univariate

analysis. Adjusted odds ratios (OR) and 95% confidence
intervals (CI) were calculated.

Results

Between January and October 2020, clinical data of 219
adult patients with a pediatric diagnosis of CD were re-
evaluated. Thirty-six of them were directly diagnosed at
our center during adolescence and were excluded, as they
had no transition to adult care. The remaining 183 (130
females, mean age at diagnosis 7.6 +5.8 years) were con-
sidered (Table 1).

Timing of Transition to Adult Care

Median age at transition to adult care was 20 years (IQR
17-25 years). There was no relationship between age at tran-
sition to adult care and long-term GFD adherence (p =0.63),
QOL (Spearman rank correlation, Rho=0.04, p=0.7), and
continuity of follow-up (p=0.07). Also, duration of disease
did not correlate with these outcomes.

Gluten-Free Diet Adherence
Pediatric Care

Results for GFD adherence during pediatric care were
available in 164/183 patients: adherence was good in 102
(Table 1).

First Adult Medical Consultation at Our Center

121/183 patients (66.1%) had good GFD adherence at first
adult consultation (Table 1). Good GFD adherence dur-
ing pediatric care was strongly related with good adher-
ence at first adult medical consultation (OR 27.90, 95%
CI 11.18-76.59, p <0.01), whereas clinical pattern of CD
and age at diagnosis were not (Table 2). Patients with good
adherence at first adult medical consultation were signifi-
cantly less likely to have persistence of positive EmA (OR
0.19,95% CI1 0.07-0.49, p < 0.01) and persistence of VA on
follow-up duodenal biopsy (OR 0.09, 95% CI 0.01-0.42,
p<0.01).

Long-Term Adherence to a Gluten-Free Diet and Changes
in Adherence During Follow-Up

Results of long-term GFD adherence were obtained by

phone interview in 139/183 patients and at medical consul-
tation in 44/183 patients. Overall, at long-term follow-up,
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Table 1 Factors associated with GFD adherence first medical consultation

TOTAL Poor GFD adherence at first Good GFD adherence at first  p value OR (95% CI)
(n=183) adult medical consultation adult medical consultation
N=62 N=121
Factors at baseline
Abdominal pain 39 (23.1%) 17 (27.4%) 22 (18.2%) 0.18
Anemia 33 (18.0%) 10 (16.1%) 23 (19.0%) 0.69
Autoimmunity 28 (15.3%) 9 (14.5%) 19 (15.7%) 1.00
Constipation 9 (4.9%) 4(6.5%) 5(4.1%) 0.49
Dermatitis herpetiformis 7 (3.8%) 3(4.8) 4(3.3) 0.69
Type of diagnosis <0.01 -
°Conventional 169 (92.3%) 53 (85.5%) 116 (95.9%)
°Only clinical 8 (4.4%) 7 (11.3%) 1 (0.8%)
°Serological (ESPHGAN) 6 (3.3%) 2 (3.2%) 4 (3.3%)
Diarrhea 82 (44.8%) 33 (53.2%) 49 (40.5%) 0.12
Dyspepsia 30 (16.4%) 10 (16.1%) 20 (16.5%) 1.00
Failure to thrive 85 (46.4%) 23 (37.1%) 62 (52.1%) 0.09
Fever 3(1.6%) 1 (1.6%) 2 (1.7%) 1.00
Gender (F) 130 (71.0%) 39 (62.9%) 91 (75.2%) 0.09
HLA * 0.32
°DQ2 25 (80.6%) 11 (73.3%) 14 (87.5%)
°DQ8 4 (12.9%) 3 (20.0%) 1(6.2%)
°DQ2/DQ8 1(3.2%) 1(6.7%) 0
°DQ7.5 1(3.2%) 0 1(6.2%)
Classical presentation 125 (68.3%) 41 (66.1%) 84 (69.4%) 0.74
Weight loss 27 (14.8%) 6 (9.87%) 21 (17.4%) 0.19
Family history of CD 35 (19.1%) 10 (16.1%) 25 (20.7%) 0.55
Age at diagnosis (years, 8 (1.00-13.00) 7.50 (1.00-13.00) 9.00 (2.00-13.00) 0.15
median, IQR)
Factors during follow-up
Age at first adult medical 20 (17.00-25.00) 21.00 (17.00-26.00) 20.00 (17.00-23.00) 0.34
consultation (years, median,
IQR)
Pediatric GFD adherence * <0.01  27.90 (11.18-76.59)
°Good 102 (62.2%) 10 (17.5%) 92 (86.0%)
°Poor 62 (37.8%) 47 (82.5%) 15 (14.0%)
Persisting symptoms at first 74 (40.4%) 28 (45.2%) 46 (38.0%) 0.43
adult consultation
Persistence of positive EmA* 34 (31.5%) 24 (51.1%) 10 (16.4%) <0.01 0.19 (0.07-0.49)
Persistence of villous atrophy* 18 (21.2%) 16 (37.2%) 2 (4.8%) <0.01  0.09 (0.01-0.42)
Number of adult medical con- 3 (1.00-5.00) 3 (2.00-5.00) 2 (1.00-4.00) 0.08
sultations (median, IQR)
Follow-up duration at our 12.00 (0.00-60.50) 14.50 (1.25-70.00) 10 (0.00-52.00) 0.08
center (months, median,
IQR)
Months since last medical con- 80 (23-138) 106.5 (46.75-149.50) 67.00 (21.00-129.00) 0.08
sultation (median, IQR)
Lost to follow-up* 135 (73.8%) 49 (79.0%) 86 (71.1%) 0.29
QOL questionnaire score 167.00 (156.50-178.00) 162.00 (153.00-173.00) 169.00 (159.25-179.75) 0.16

(median, IQR) **

“Data not available for some patients: no HLA for 152, no pediatric GFD adherence for 19, no duodenal biopsy for 98, no EmA for 75: percent-
ages were calculated excluding missing data points

“"There was also no significant difference for any of the four domains of the questionnaire between groups
$no medical consultations in the last 24 months
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Table 2 Factors associated with long-term GFD adherence during adult follow-up

Poor long-term GFD adherence  Good long-term p value OR (95% CI)

(n=42) GFD adherence

(n=141)
Factors at diagnosis
Abdominal pain 11 (26.2%) 28(19.9%) 0.40
Anemia 5(11.9%) 28 (19.9%) 0.36
Aphthous stomatitis 0 12 (8.5%) 0.07
Asthenia 5(11.9%) 10 (7.1%) 0.34
Autoimmunity 7 (16.7%) 21 (14.9%) 0.81
Constipation 2 (4.8%) 7 (5.0%) 1.00
Dermatitis herpetiformis 0 7 (5.0%) 0.35
Type of diagnosis 0.52
°Conventional 40 (95.2%) 129 (91.5%)
°Only clinical 2 (4.9%) 6 (4.3%)
°Serological (ESPHGAN) 0 6 (4.3%)
Diarrhea 18 (42.9%) 64 (45.4%) 0.86
Dyspepsia 7 (16.7%) 23 (16.3%) 1.00
Failure to thrive 18 (42.9%) 66 (47.5%) 0.73
Fever 1(2.4%) 2 (1.4%) 0.55
Gender (F) 28 (66.7%) 102 (72.3%) 0.35
HLA* 0.24
°DQ2 6 (66.7%) 19 (86.4%)
°DQ8 2 (22.2%) 0
°DQ2/DQ8 1(11.1%) 1(4.5%)
°DQ7.5 0 2(9.1%)
Classical presentation 23 (54.8%) 102 (72.3%) 0.04 2.15 (0.99-4.65)
Weight loss 5(11.9%) 22 (15.6%) 0.63
Family history of CD 11 (26.2%) 24 (17.0%) 0.19
Age at diagnosis (years, median, IQR) 4 (1.0-11.0) 9 (1.0-13.0) 0.09
Factors during pediatric follow-up, transition and adult

Sfollow-up

Good GFD adherence during pediatric follow-up* 15 (41.7%) 87 (68.0%) <0.01 2.95(1.30-6.85)
Age at first adult medical consultation (years, median, IQR) 20 (17.0-23.75) 20 (17.0-25.0) 0.63
Good GFD adherence at first adult consultation 19 (45.2%) 102 (72.3%) <0.01 3.14 (1.46-6.86)
Persistence of positive EmA * 9 (34.6%) 25 (30.5%) 0.81
Persistence of VA* 7 (30.4%) 11 (17.7%) 0.24
Number of adult medical consultations (median, IQR) 2.0 (1.0-4.75) 3.0 (1.0-5.00) 0.26
Duration of disease (months, median, IQR) 273.0 (218.0-458.0) 269.0 (166.0-413.0) 0.19
F-up duration at our center (months, median, IQR) 7.50 (0.00-66.25) 15.00 (0.00-60.00)  0.66
Months since last medical consultation (median, IQR) 111.0 (47.0-149.5) 70.0 (21-0-130.0) 0.06
Lost to follow-up® 37 (88.1%) 98 (69.5%) 0.02
QOL questionnaire score (median, IQR) ** 173.5 (158.5-182.0) 166.0 (156.0-175.5) 0.32

CD celiac disease, F females, VA villous atrophy, GFD gluten-free diet, EmA endomysial antibodies, /QR interquartile range; $no medical con-
sultations in the last 24 months

“Data not available for some patients: no HLA for 152, no pediatric GFD adherence for 19, no duodenal biopsy for 98, no EmA for 75: percent-
ages were calculated excluding missing data points

““There was also no significant difference for any of the four domains of the questionnaire between groups

141/183 (77.0%) patients had good GFD adherence, while ~ Adherence tended to overall improve slightly from pediat-
42/183 (23.0%) were poorly adherent. 25/164 patients  ric follow-up to first adult medical consultation, with 15/62
(15.2%) changed their GFD adherence between pediatric ~ (24.1%) poorly adherent patients improving their degree of
follow-up and first adult medical consultation (Figure 1).
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Figure 1 Patients who changed
their level of adherence to GFD ADHERENCE Boon NA POOR
a gluten-free diet over time.
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adherence changed during adult First medical 15 10
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adherence, while only 10/102 (9.8%) worsened their adher-
ence (OR 2.92,95% CI 1.13-7.87, p=0.02).

GFD adherence changed during adult follow-up at our
center in 58/183 patients (31.7%), with 39/62 (62.9%) poorly
adherent patients at first adult medical consultation becom-
ing adherent over the long-term, while 19/121 (19.0%) strictly
adherent patients at first adult medical consultation became
poorly adherent in the long-term. Improvement in adherence
during adult follow-up was much more common than worsen-
ing (OR 9.0, 95% CI1 4.2-19.7, p<0.01).

Determinants of Long-Term Gluten-Free Diet
Adherence

On univariate analysis (Table 2), classical presentation of CD,
pediatric GFD adherence, and GFD adherence at first adult
medical consultation were associated with long-term GFD
adherence. Patients with good long-term adherence were
less likely to have been lost to follow-up than those with poor
adherence, although there was a high proportion of patients
lost to follow-up in both groups. Table 4 shows results of mul-
tivariable logistic regression analysis: classical presentation
of CD (OR 2.37,95% CI 1.12-5.04, p=0.02) and good GFD
adherence at first adult medical consultation (OR 3.19, 95%
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CI 1.53-6.66, p <0.01) were predictive of good long-term
GFD adherence, while being lost to follow-up was predic-
tive of poorer long-term GFD adherence (OR 0.29, 95% CI
0.10-0.84, p=0.02).

Maintenance of Regular Follow-Up During
Adulthood

Table 3 shows characteristics of patients in regular follow-
up at our center compared to those lost to follow-up. In
our study population, the majority of patients were lost to
follow-up. Patients were generally lost to follow-up for a
significant time (median 119 months, IQR 67.5-167.5).
Figure 2 shows distribution of patients according to time
since last medical consultation at our center. Patients lost to
follow-up had poorer pediatric GFD adherence and poorer
long-term GFD adherence, although GFD adherence at time
of transition was not significantly different among those lost
to follow-up and those still regularly followed-up. Duration
of disease was much longer in patients lost to follow-up than
in those still in regular follow-up.
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Table 3 Characteristics of patients in regular follow-up (at least one medical consultation in the last 24 months) and patients lost to follow-up

(no medical consultation for > 24 months)

In regular follow-up Lost to follow-up (n=135) p value OR (95% CI)

(n=48)

Factors at diagnosis
Classical presentation 33 (68.8%) 92 (68.1%) 1.00
Age at diagnosis (years, median, IQR) 10.0 (5.0-13.0) 7.0 (1.0-13.0) 0.15
Factors at follow-up
Age at first adult medical consultation (years, median, 18.5 (16.0- 21.5) 21.0 (17.0-25.0) 0.07

IQR)
Good GFD adherence during pediatric follow-up* 35 (76.1%) 67 (56.8%) 0.03 0.42(0.17-0.94)
Good GFD adherence at first adult consultation 35 (72.9%) 86 (63.7%) 0.29
Good GFD adherence at last contact 43 (89.6%) 98 (72.6%) 0.02 0.31 (0.09-0.87)
Persistence of positive EmA * 4 (16.0%) 30 (36.1%) 0.08
Persistence of VA* 0 18 (27.3%) <0.01 NA
Number of adult medical consultations (median, IQR) 3.0 (2.0-5.75) 2.0 (1.0-4.0) <0.01 NA
Follow-up duration at our center (months, median, IQR) 29.0 (0.75-111.25) 11.0 (0.0-43.0) 0.02
Months since last medical consultation (median, IQR) 10.0 (4.75-17.0) 119.0 (67.5-167.5) NA
QOL questionnaire score (median, IQR) ** 167.0 (154.5-176.0) 166.5 (157.75-179.25) 0.97
Duration of disease (years, median, IQR) 13.5 (9.00-26.25) 24.0 (18.00-37.00) <0.01

GFD gluten-free diet, VA villous atrophy, EmA endomysial antibodies, QOL quality of life, IQR interquartile range

“Data not available for some patients: no pediatric GFD adherence for 19,

lated excluding missing data points

no duodenal biopsy for 98, no EmA for 75: percentages were calcu-

“*There was also no significant difference for any of the four domains of the questionnaire between groups
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Figure 2 Dot plot showing time since last medical consultation. Hori-
zontal red line is set at 24 months, which was considered the cutoff
for being lost to follow-up

Quality of Life

One-hundred-and-thirty-nine patients (76.0%) were con-
tacted over the phone for participation in the QOL study
and sent the questionnaire, while 44 (24.0%) patients
could not be contacted. Of these 139 patients, 95 (68.3%)
completed and returned the questionnaire. No relationship

Table 4 Multivariate analysis on predictors of successful early transi-
tion, long-term adherence to a GFD and regular long-term follow-up

Factor Adjusted OR (95% CI) p value
Predictors of long-term GFD
adherence
Good GFD adherence at first adult  3.19 (1.53-6.66) <0.01
medical consultation
Classical presentation 2.37 (1.12-5.04) 0.02
Lost to follow-up 0.29 (0.10-0.84) 0.02

CD celiac disease, GFD gluten-free diet, OR odds ratio

between QOL and GFD adherence during pediatric care,
at time of transition and over the long-term was found
(Table 3). No relationship was found with continuity of
follow-up, either (Table 4).

Discussion

This study provides a real-life clinical overview on follow-
up during adult care of patients with CD diagnosed during
childhood/adolescence. Patterns of long-term GFD adher-
ence, predictors of long-term GFD adherence and continu-
ity of follow-up were described.

Due to the paucity of data on this subject, organizing a
successful transition to adult care in celiac patients is still
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challenging [1-3, 9, 21-30]. We have shown that timing of
transition (both age at referral to adult care and duration of
disease) is not related to long-term GFD adherence, QOL,
and maintenance of regular follow-up during adulthood. It
is nevertheless noteworthy that patients’ GFD adherence
improves after transition to adult care.

We found that good GFD adherence during pediatric
care was related to good GFD adherence at first adult medi-
cal consultation and over the long-term. Moreover, only a
minority of patients changed their level of adherence from
childhood to adulthood and throughout adult follow-up.
Adherence tended to improve over time, both from pediat-
ric to adult care, and, even more so, throughout adult care.
We identified good GFD adherence at time of adult referral
and classical presentation of CD as independent predictors
of good long-term GFD adherence, while being lost to fol-
low-up was predictive of poorer long-term GFD adherence.
These results are not surprising and are similar to what we
previously reported for patients diagnosed in adulthood and
followed-up at a referral center [14]. Changes in GFD adher-
ence over time seem to be more common in patients diag-
nosed in childhood than in adulthood, although it is difficult
to compare data between these two populations.

Less than one third of patients diagnosed during child-
hood/adolescence and then referred to our unit, maintained
regular follow-up at our adult referral center. This confirms
previous data on lack of regular long-term follow-up in
celiac patients diagnosed in childhood [9, 21, 23-27, 35].
Moreover, patients lost to follow-up generally had a much
longer duration of disease than patients still in regular fol-
low-up. A possible explanation could be that patients with
a longer disease duration have become used to CD and do
not feel the need to maintain regular follow-up as they have
already developed strategies to cope with their disease, albeit
with a lesser overall degree of GFD adherence [27].

We did not find any relationship between QOL results and
timing of transition, long-term GFD adherence or continu-
ity of follow-up, although QOL was generally good overall.

Limitations of our study include the small sample size, the
retrospective and single-center setting in a referral center and
the lack of standard measures for assessing GFD adherence in
pediatric patients. Since we have described only those patients
who were referred to our center, this limits the generalizability
of our results, albeit they likely represent a minority of all the
celiac patients diagnosed in childhood. Furthermore, we did
not have any information on those patients who received a
diagnosis of CD during childhood, but were not referred to our
center. Providing an estimate of this unseen group of patients
is challenging. We cannot exclude that they maintained regular
follow-up at another referral center. However, if we consider
the literature [9, 21, 23-27, 35] and the high proportion of
patients lacking regular follow-up even at our center, we can-
not exclude that many of them were indeed lost to follow-up.

@ Springer

Although it is unlikely for patients diagnosed in childhood to
have developed poor long-term outcomes, we could not evalu-
ate development of complications and mortality [5, 8].

Another limit is the lack of objective measures of adher-
ence during pediatric follow-up. In our study, data on pediat-
ric adherence were retrospectively collected, either from what
was reported on patients’ clinical notes, or by interviewing
the patients’ and their parents/carers at first medical consulta-
tion at our center. However, since methods for assessing GFD
adherence in children/adolescents are not standardized, and a
meta-analysis has recently shown that these methods perform
similarly [36], we believe our results are acceptable.

Finally, diagnoses of CD in our study cohort were made
according to different diagnostic criteria due to the time-
span of the study. However, this was inevitable and reflects
real-life clinical practice in the last two decades.

In conclusion, long-term GFD adherence improves after
transition to adult care although this does not appear to be
related to timing of transition. QOL is good among patients
diagnosed in childhood/adolescence after referral to adult
care. We have shown that good GFD adherence at time of
adult referral and classical pattern at time of diagnosis CD
are predictive of good long-term GFD adherence, while being
lost to follow-up was predictive of poorer long-term GFD
adherence. Although further studies are needed to confirm
our findings, this could be useful to identify patients who may
benefit at time of transition from additional interventions to
improve their long-term GFD adherence. These strategies
could include dietary counseling, stricter follow-up, and
underlining the importance of maintaining regular follow-up.
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