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Introduction

The only available treatment for celiac disease (CD) is a strict, lifelong gluten-free
diet, which requires avoidance of gluten-containing grains such as wheat, barley,
and rye. Although oats are generally safe in those with CD, cross-contamination can
lead to inadvertent gluten ingestion, so oats are often avoided for the first year after
the diagnosis of CD is made, with introduction thereafter if symptoms are con-
trolled. Patients need to be advised that many other products may contain gluten,
such as medications (including vitamin and mineral supplements), cosmetics, den-
tal products, adhesive glues (envelopes), communion wafers, and more. Research
has found in some patients as little as one-thirtieth of a loaf of bread can have
enough gluten to cause intestinal damage if consumed regularly [1, 2].

Given the lack of currently available pharmacologic treatments, some may per-
ceive the management of CD to be “out of the hands of the physician.” However,
this is far from the truth, as physicians play a pivotal role in the counseling of
patients with CD. Without such support, patients may have poor compliance with
treatment, which can lead to delayed intestinal healing, ongoing symptoms, and an
increased risk for associated diseases, including malignancy [3, 4]. The mortality
risk for undiagnosed or noncompliant CD patients appears to be increased com-
pared to the general population; however, when a gluten-free diet is followed, this
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risk may decrease, which can be an additional motivating factor for patients
beyond control of symptoms [5-7]. In the following chapter, we will discuss the
management of CD via a concerted multidisciplinary approach with attention given
to the medical, dietary, and psychosocial aspects of this complex disease in order to
avoid celiac-related complications.

Rationale for Follow-Up

CD is a chronic disease that is felt to be lifelong and as such requires long-term
follow-up. Although there are rare reports of patients who develop latency of their
CD and have resumed a gluten-containing diet, this is certainly the exception and
may put these individuals at risk of developing recurrent small bowel inflammation
and associated complications [8].

CD has protean manifestations. While the classic features of CD include malab-
sorption, diarrhea, weight loss, malnutrition, and delayed growth, there is a broad
spectrum of disease manifestations including iron-deficiency anemia, metabolic
bone disease, infertility, fatigue, dermatitis herpetiformis, and many more.
Symptomatically, the vast majority of patients with celiac disease who start a gluten-
free diet can see improvement in diarrhea within days after initiation, and most will
have complete resolution of diarrhea by 6 months into treatment, with a mean
improvement time of 4 weeks [7, 9]. Additionally, other gastrointestinal features of
CD (bloating, abdominal pain, fecal incontinence, weight loss) tend to improve at a
similar rate for most patients [9].

The gluten-free diet, albeit a challenge to ascribe to, is safe and effective in treat-
ing CD [10]. The situations where compliance with a gluten-free diet can be most
challenging include a change in social situation (going to college, moving in with
others, etc.), eating out at restaurants, grocery shopping, traveling, or when patients
are asymptomatic or detected through family screening. The availability of regular
follow-up with a multidisciplinary team that has specialized knowledge of a gluten-
free diet and is familiar with overcoming barriers to adherence is absolutely
necessary.

Despite an increasing awareness of CD in the community, it is concerning that
patients have such a variable rate of adherence to a gluten-free diet. In a 2009 sys-
tematic review, compliance with a gluten-free diet was found to be anywhere from
42 % to 91 % among CD patients, but typically lower rates of compliance were seen
when a gluten-free diet was defined more rigorously [1, 4]. Even more concerning
is recent literature that highlights that physicians are failing to assess CD patients
regarding compliance to a gluten-free diet, further impacting patients’ perception of
its importance. A 2012 retrospective assessment of medical care in a CD population
living in Olmsted County revealed that nearly one-third of patients followed longi-
tudinally had “celiac disease assessments” that did not document nor discuss
compliance to a gluten-free diet [11].

A lack of appropriate dietary counseling can lead to adverse consequences, given
a large portion of CD has been shown to have inadequate mucosal healing long after
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the disease has been diagnosed and despite ascribing to what they believe is an
appropriate diet, highlighting that inadequate education can lead to inadvertent
ingestion [7, 12]. Although mucosal healing may take several years to occur (espe-
cially in adults), it is a possible and desirable outcome. Noting the likelihood for
ongoing disease activity in a majority of the CD population, it is not entirely surpris-
ing that patients with CD appear to have a modestly increased risk of mortality
conferred by poor compliance to a gluten-free diet and ongoing intestinal inflamma-
tion [5-7].

There are diseases and conditions associated with CD such as autoimmune thy-
roid disease, type 1 diabetes, microscopic colitis, I[gA deficiency, infertility, autoim-
mune liver disease, neurologic conditions, and genetic syndromes (Down, Turner,
and Williams) [13—17]. It important for the clinician and patient to be aware of
these associations and to also realize that untreated CD with ongoing gluten expo-
sure and intestinal mucosal inflammation is likely to increase the severity of many
extraintestinal manifestations (such as iron deficiency anemia, metabolic bone dis-
ease, and many others). Adherence to a gluten-free diet is correlated with not only
improved health but also improved scores on standardized quality of life assess-
ments [14, 18, 19].

The need for regular follow-up to promote compliance and avoid complica-
tions in CD has been well established, and it is becoming increasingly clear that
many medical providers and patients may not be aware of current recommendations
[11, 20].

Current Expert Opinion and Medical Society
Recommendations

Despite multiple expert opinion papers and practice guidelines published on the
optimal long-term monitoring of patients with CD, it remains a controversial topic
due to disparate guidelines, scarce good-quality research (evidence-based recom-
mendations), and highly variable practices among clinicians [10, 11, 14, 21-28].
A systematic review synthesizing the multiple practice guidelines also exists, which
highlights the highly variable cost of care among guidelines [28]. Many guidelines
focus largely on the diagnosis of CD, where more objective data have been pre-
sented. Table 12.1 reviews the currently published recommendations for longitudi-
nal follow-up of patients with CD.

Essential Aspects of Follow-Up

The following recommendations reflect a synthesis of available guidelines and
expert opinions, and in instances where there was a paucity of evidence, the authors’
expert opinion and institutional practice were included. For a graphic representation
of these recommendations, please see Fig. 12.1.
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Fig. 12.1 Proposed CD management plan. 'TTG tissue transglutaminase, *DEXA dual-energy
X-ray absorptiometry, 2DGP deaminated gliadin peptide, EMA endomysial antibody, CBC com-
plete blood count, 7SH thyroid-stimulating hormone. Adapted from [61]

Overall Objectives

1. Encourage dietary compliance through increased education and accountability
2. Monitor for ongoing or recurrent symptoms
3. Prevention and early detection of celiac-associated diseases and conditions

Frequency of Follow-Up

Follow-up is important in encouraging dietary compliance; however, there is no solid
evidence to guide the optimal schedule for follow-up of patients with CD. A reason-
able approach to follow-up is a visit in 3—6 months, then annually from date of diag-
nosis. In one study, annual follow-up with serology (tissue transglutaminase
antibody) improved adherence to a gluten-free diet and led to seroconversion in 95 %
of patients over a period of 5 years [20]. Ideally, the patient’s primary care provider
should be knowledgeable about CD in order to evaluate their status at routine annual
visits, which are often used for other immunizations, growth assessments, screening,
and medication refills. The follow-up interval can be lengthened to every 2 years, but
only if patients are doing well on a gluten-free diet, have no ongoing symptoms,
negative celiac serologies, and no nutritional deficiencies.

Provider Type
The concept of a multidisciplinary approach to follow-up has been of interest in a

time when specialization and non-physician provider use has increased. Additionally,
it has become clear that many physicians, regardless of specialty, have limited
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knowledge of CD and do not adequately assess compliance to the gluten-free diet or
screen for disease-specific complications [11, 29]. Patient preference for follow-up
is also important in aiding in compliance, given a British survey of patients with CD
found that patients preferred that their annual follow-up was with a dietitian, with a
doctor available if necessary [30]. It is important to note that most of these patients
also felt that the annual review, associated with reassurance and blood testing, was
“very useful,” highlighting that the annual visit would require a physician to order
and review serologic assessments in most medical systems.

In another study, 698 Finnish patients who were newly diagnosed with CD were
surveyed to assess their experiences regarding the management of their disease.
Patients were more pleased when they obtained dietary counseling from dieticians,
and felt that the dietary counseling provided from physicians was not adequate or
felt rushed [31]. Thus, the most important factor in choosing a long-term provider is
selecting one with a knowledge and interest in caring for those with CD and finding
a dietician well versed in the disease. In our practice, follow-up is guided by a phy-
sician. Assessment of the diet by an expert dietician is highly encouraged.

Serology

Serology can be useful in confirming response and compliance to the gluten-free diet.
Adherence to a gluten-free diet is associated with a decrease in the absolute value of
baseline celiac serology levels [32, 33]. The most accepted serologic studies for fol-
lowing CD activity include IgA tissue trans-glutaminase (TTG), IgA or IgG deami-
nated gliadin peptide (DGP), or IgA endomysial antibody (EMA). In patients who are
known to be IgA deficient, an IgG-based serologic study (TTG or DGP) would be
needed for diagnosis and monitoring. In this role, the sensitivity of TTG and EMA
appear to be similar, with DGP being shown more recently to have some superiority
[34]. It is important to note that the sensitivity of these markers decreases for small to
moderate dietary transgressions, and so a normal value does not ensure full compli-
ance [34, 35]. Increasingly, data have indicated that patients with normalized serology
may continue to have ongoing intestinal inflammation and gluten contamination in
their diets [36]. While it is expected that a patient who follows a gluten-free diet will
have serologic normalization as early as 3 months after diagnosis, the converse is not
always true, in that a patient who continues to consume gluten may have falsely nor-
mal serology, and therefore serology should not be the solitary means to monitor for
treatment compliance [32]. There is no evidence to guide optimal frequency of sero-
logic monitoring in CD patients; however, most guidelines suggest a reasonable
approach would be annual serology, with consideration given to extending the interval
only after a patient has proven to be very stable and successful on the gluten-free diet.

Assessing Mucosal Recovery: Repeat Duodenal Biopsy

Mucosal recovery generally requires several years of strict gluten avoidance in
adults and is often patchy or incomplete [7, 12, 37, 38]. Duodenal biopsy is the gold



168 M.L. Herman et al.

standard for assessing mucosal healing. While it has been proposed that repeating
duodenal biopsy to confirm healing should be a regular measure in all CD patients
after 12 months on a gluten-free diet, the cost and invasive nature of endoscopic
biopsy must be considered, as well as the lack of solid evidence supporting this
practice. It is notable that adult celiac specialists often favor repeat intestinal biopsy
over pediatric celiac specialists, which may be due to a variety of factors; adults
often have delayed healing and are at increased risk for refractory CD and lympho-
proliferative disease if inflammation is persistent [39].

In patients with persistent or recurrent symptoms, detailed dietary review is indi-
cated, and if necessary, small bowel biopsy or other investigations should be
employed. If a patient has persistent symptoms, despite strictly following a gluten-
free diet, it is essential to repeat biopsy to look for evidence of refractory CD [40].

Capsule endoscopy is a new technique that can detect mucosal lesions that sug-
gest villous atrophy (fissures, loss of folds, cobblestone pattern, scalloping), but this
method has not been widely used or systematically evaluated as a method of clinical
follow-up and may be reserved for those presenting with refractory symptoms,
assuming there are no obstructing processes within the small bowel such as intus-
susception or malignancy [41]. Additionally, capsule endoscopy may be useful for
patients unwilling or unable to undergo upper endoscopy.

Use of Routine Laboratory Studies

The use of routine laboratory studies in following CD has also not been systemati-
cally studied, but should be used to confirm resolution of nutritional deficiencies or
abnormalities that were present at diagnosis. At diagnosis, it is recommended that
patients be assessed for anemia, malnutrition, vitamin or mineral deficiencies, liver
test abnormalities, and thyroid dysfunction [14, 42]. This can be done by checking
a complete blood count (with serum ferritin if anemia is present), vitamin B,,
folate, albumin, calcium, 25-hydroxyvitamin Ds, alkaline phosphatase, alanine ami-
notransferase, and thyroid stimulating hormone levels. If indicated based on clinical
symptoms or features of fat malabsorption, vitamin A and E levels could be checked,
and similarly, trace minerals as indicated by the clinical presentation (may include
zinc or copper). These should be followed until corrected and then periodically
thereafter if there are ongoing concerns. If there is delayed or no recovery from
baseline laboratory abnormalities, this may suggest gluten contamination in the
diet, refractory CD, or another underlying disorder.

Hyposplenism and Immunization

CD is commonly correlated with functional hyposplenia (33—76 % prevalence) and
increased risk of sepsis [43, 44]. Thus, immunization for encapsulated organisms in
celiac patients including Streptococcus pneumonia, Haemophilus influenza type B,
and Neisseria meningitides is recommended if not already immunized at time of
diagnosis.
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Screening for Associated Diseases
Decreased Bone Density

Patients with CD have an increased risk of low bone mineral density and an increased
risk of fracture [45]. There is evidence that bone demineralization will improve and
possibly reverse upon institution of a gluten-free diet after adequate time for recov-
ery [46, 47]. Thus, the most important preventive measure is gluten avoidance. The
2012 British Society for Gastroenterology recommends that only those patients
with CD who have additional risk factors (age, smoking, low BMI, persistent mal-
absorptive symptoms, etc.) undergo dual X-ray absorptiometry (DEXA) scan at
diagnosis. Others have recommended DEXA in all adult patients diagnosed with
CD, with repeat testing in subsequent years only if the baseline study was abnormal
or if other risk factors for metabolic bone disease are present (i.e., menopause) [2].
All patients with CD should have periodic assessment of risk and repeat DEXA
scanning if appropriate. Patients should have adequate dietary calcium and vitamin
D supplementation for their age, or based on laboratory or DEXA testing. Baseline
assessment of calcium, alkaline phosphatase, and 25-hydroxyvitamin D; levels
should be considered [45]. Antiresorptive agents should be considered in patients
with persistent or progressive bone loss in addition to continuing a gluten-free diet,
calcium, and vitamin D supplementation [48, 49].

Screening for Malignancy

The increased risk of malignancy in CD is attributable to non-Hodgkin lymphoma,
particularly enteropathy associated T-cell lymphoma (EATL). For patients who fol-
low a strict gluten-free diet and achieve mucosal healing, the risk of EATL is felt to
be on par with that of the general population [50]. Thus, regular follow-up to encour-
age compliance of a gluten-free diet is the best method for reducing risk of malig-
nancy. Aside from this, there is no evidence to support routine screening for
malignancy in celiac patients beyond what would be recommended for the general
population. However, if a patient has refractory symptoms, they must undergo fur-
ther evaluation to assess for lymphoproliferative changes of the small bowel [39].
Patients with CD have a higher risk of small bowel adenocarcinoma, nasopharyn-
geal carcinoma, and carcinoma of the esophagus, but these reports have not always
been fully validated in multiple geographic locations [51]. The presence of symp-
toms or signs suggestive of these malignancies should prompt immediate clinical
evaluation [2, 39].

Other Autoimmune Diseases
Many autoimmune diseases do appear to have increased prevalence among patients

with CD, which include type 1 diabetes melitus (DM), autoimmune thyroid dis-
ease, autoimmune liver disease, alopecia areata, and microscopic colitis [14].
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While no routine screening is required for these conditions, patients should have
thyroid testing and baseline liver biochemistries at time of diagnosis, and only
repeated later if a baseline study was abnormal or there are new clinical symptoms
or concerns.

Alarm Features

The following symptoms and signs should prompt further work-up to investigate the
potential complications and associated diseases involved in CD including enteropa-
thy associated T-cell lymphoma, ulcerative jejunitis, or refractory CD (types I
and II.)

* “B symptoms” (night sweats, fevers, weight loss)

» Increasing titers or persistently positive celiac serology
* New or persistent nutritional abnormalities

e New or persistent symptoms

Special Considerations for Children

Like in adults, the majority of children with CD are asymptomatic [52]. Clinical
features of CD in children differ by age. Intestinal symptoms are common in chil-
dren diagnosed within the first 2 years of life; failure to thrive, chronic diarrhea,
vomiting, and abdominal distention are present in most cases. Extraintestinal mani-
festations, without any accompanying digestive symptoms, are more common in
older children and adolescents. Short stature and iron deficiency anemia are the
most recognized non-digestive manifestation of CD in children [53, 54].

Rapid resolution of the clinical symptoms is usually noted within a few weeks
after starting the gluten-free diet. Most children are compliant with a gluten-free
diet, especially when diagnosed early in life. Asymptomatic older children and
adolescents may experience difficulties in modifying their lifestyles and being com-
pliant with a gluten-free diet [55].

When a child is diagnosed with CD, all immediate family members should be
screened with serologic testing. There are no clear guidelines on when to screen
younger siblings (infants). The current practice is to screen them between 2 and 3
years of age, sooner if symptomatic, and consider repeating at 3- to 5-year intervals
if asymptomatic until adulthood.

Children with positive serology and normal intestinal mucosa are referred to as
“potential celiac” patients, and unlike adults patients with latent CD, they have
never experienced intestinal villous atrophy [56]. There is no agreement on the
management of these patients, but they will be given the option of normal diet with
close observation and follow-up.
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Psycho-Social Support

Patients often struggle with attending social gatherings, which are frequently ori-
ented around food, much of which they will be unable to consume. This can leave
patients feeling frustrated, isolated, and depressed, not to mention perhaps under
more financial stress given the increased cost associated with a gluten-free diet pre-
scription. Patients with CD benefit from involvement in local celiac support groups
and societies; when involved, they are more likely to be compliant on a gluten-free
diet and cope better with the burden of disease [57].

Improvements on the Forefront for Celiac Disease
Management

Improving Compliance and Risk Stratification

More CD research has allowed for a better understanding of patient preferences and
unique risks. Certain patients with CD appear to be less likely to follow the gluten-
free diet, such as those diagnosed as adolescents, those without classic symptoms
and those asymptomatic individuals diagnosed through family screening programs
[58]. These groups should be targeted for future research and intervention. More
exploration is needed to identify genetically high-risk subgroups of CD populations
and tailor our management approach as well. This could allow for closer surveillance
in groups with higher risk of developing refractory CD or other complications. Drug
development is an area of active research that may become a reality in the near future.

Quality Improvement

A unique approach to assess compliance with validated questionnaires has been
explored and could have increased utilization and applicability within new elec-
tronic medical record systems [59, 60]. Use of medical care process models could
guide physicians to a standardized approach to the diagnosis and follow-up of
patients with CD and would provide a quick reference during an office visit to
improve the quality and cost-effectiveness of care.

Conclusion

An active livelong follow-up strategy is necessary in patients with CD to improve clini-
cal outcomes and patient satisfaction. Further research and refinement of guidelines are
likely to occur in the next few years and will help to further guide practitioners.
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