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Abstract. - OBJECTIVE: The co-occurrence
of coeliac disease (CD) and type 1 diabetes
mellitus (T1DM) is well described and is main-
ly explained by sharing of common pathogenic
mechanisms, such as common high-risk human
lymphocyte antigen (HLA) genotypes (DR-DQ).

PATIENTS AND METHODS: We describe a
12-year-old female patient with TIDM who pre-
sented with prolonged and severe glucose dys-
regulation. Extensive investigations, including
coeliac screen, were negative.

RESULTS: 3 years after glucose dysregulation
manifested, coeliac screen testing was positive
and coeliac disease was confirmed with bowel
biopsy. Compliance to a gluten-free diet result-
ed in improvement of glucose control and sero-
negativity 9 months post diagnosis.

CONCLUSIONS: This is the first case report
describing delayed seropositivity of CD and
suggests that CD enteropathy may precede pos-
itive serology and could cause severe glucose
dysregulation in patients with TIDM.
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Introduction

Coecliac disease (CD) is an autoimmune syste-
mic disorder, characterized by villous atrophy
and positive IgA or IgG tissue transglutaminase/
endomysial antibodies while on a gluten-contai-
ning diet. Compliance to a gluten-free diet resul-
ts in normalization of the histological pathology
seen on bowel biopsy and the seropositivity that
accompany the disease'.
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CD is associated with autoimmune conditions
including type 1 diabetes mellitus (T1DM). The
co-occurrence of coeliac disease and T1DM has
been estimated as 3-5%, varying between 1.6-
11.1% in different populations. This suggests
common pathogenetic mechanisms®*. T1DM
usually precedes CD*. Whereas the risk for deve-
loping CD is 5% in patients with TIDM, the risk
in the general population is approximately 1%°.
Of interest, a remarkable interindividual hetero-
geneity has been described in TIDM in terms of
immunopathological features and the age at dia-
gnosis is considered as one of the most important
variables involved. Specifically, a lower age at
diagnosis has been associated with large numbers
of infiltrating immune cells, especially CD20+ B
lymphocytes, also referred to as “hyperimmune
CD20Hi” pattern®. This “hyperimmunity” pro-
bably suggests a predisposition to other autoim-
mune disorders, such as coeliac disease.

Interestingly, a strong association has been
identified between CD and haplotypes of human
leukocyte antigen (HLA)-DQ2 and -DQ&’. Patien-
ts with TIDM also express DQ2 or DQS at a si-
gnificant percent (90%), as opposed to the general
population where the corresponding percentage is
40%?®. Therefore, the European Society for Paedia-
tric Gastroenterology Hepatology and Nutrition
(ESPGHAN) guidelines recommend that these
haplotypes play a key role in the diagnosis of CD
and should be used as a screening tool for CD in
patients with TIDM. Negativity of HLA-DQ2 or
HLA-DQ8 should seize further serological testing,
whereas a positive result should be followed by
immunoglobulin A (IgA) anti-transglutaminase
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testing (anti-tTG) and total serum IgA determina-
tion’. IfHLA typing is not available, determination
of anti-tTG is an alternative option. Screening is
recommended soon after diagnosis of TIDM and
at 2- and 5-years post-diagnosis if the original scre-
en is negative'’, since the majority of pediatric pa-
tients with TIDM will develop CD within the first
5 years after initial diagnosis®. In order to exclude a
false negative screening test in the incidence of IgA
deficiency and knowing that the prevalence of IgA
deficiency is higher in patients with TIDM (10-fold
higher risk)", anti-tTG is the recommended initial
screening test accompanied by total serum IgA'™.

The aim of the present report is to provide an
overview of theoretical and clinical aspects of
these two autoimmune conditions, T1IDM and
CD, which not rarely co-exist. Also, the aim of
the study was to describe a case of an adolescent
girl with TIDM and CD, in which the serological
confirmation of CD occurred after a long period
of severe glucose dysregulation. Informed con-
sent was obtained from the patient’s parents for
participation in the study.

Case Presentation

A nearly 13-year old girl, diagnosed with TIDM
at the age of 4 years, presented with deterioration
of her glycemic control at the age of 9 years. Glu-
cose measurements were unexpectedly elevated,
whereas prolonged, severe, unexplained hypo-
glycemia was present for long periods throughout
the day, particularly during the morning hours
and noon. The patient experienced severe hypo-
glycemic episodes with loss of consciousness on
two occasions at school. She often required huge
amounts of fast-acting carbohydrates in order
to normalize her glucose concentrations after a
hypoglycemic episode, which resulted in weight
gain. Increased stress levels due to fear of severe
hypoglycemia were reported by both the patient
and her parents, that also resulted in poor school
attendance and academic performance. In order
to reduce prolonged hypoglycemic episodes, the
parents either reduced insulin administration or
omitted insulin for breakfast and lunch. Nonethe-
less, low glucose measurements persisted occa-
sionally, whereas post-prandial hyperglycemia
was also often documented. For the rest of the day
and night, glucose concentrations were mostly si-
gnificantly increased. Interestingly, there was no
repetitiveness in the glucose pattern on different
days and none of the undertaken interventions, in-
cluding changes in carbohydrate ratios and insu-
lin doses and re-education regarding carbohydra-
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te counting, seemed to improve glycemic control.
The patient’s glucose levels were monitored using
continuous Flash Glucose Monitoring system.
However, soon after glucose instability began,
capillary blood glucose measurements were also
undertaken to confirm the scanned values due to
the patient’s and her parents’ anxiety.

The patient was on multiple daily injection (MDI)
therapy, with the basal-bolus regimen consisting of
insulin glargine once daily and pre-meal short-acting
insulin. At the age of 9 years the patient’s weight was
32 kg and total daily insulin requirements were 33 uni-
ts. The insulin-to-carbohydrate ratios varied between
1 unit of short-acting insulin for every 10 grams of
carbohydrates (1:10) and 1 unit of short-acting insu-
lin for every 12 grams of carbohydrates (1:12). Insulin
sensitivity factor was 1:55 (1 unit of short-acting in-
sulin lowered glucose levels by 55 mg/dl). At the age
of 12 years the total daily insulin requirements were
relatively lower, 35 units, and the patient’s weight was
53 kg. The insulin-to-carbohydrate ratios were 1:15-
1:20 and the insulin sensitivity ratio was 1:50. Swi-
tching to insulin pump therapy was proposed by the
therapeutic team particularly when glucose dysregu-
lation began, however the parents were reluctant.

In order to explain unexpected hypoglycemia,
the possibility of insulin manipulation and inten-
tional overdosing by the patient when not witnes-
sed, was considered. The mother was advised to
change her working hours so that the patient was
never on her own when administering insulin and
insulin pens were kept in a safe position by the
parents. The scenario of the patient eating secret-
ly occasionally without self-injecting, was also
considered, in order to explain unexpected hyper-
glycemias. The schoolteacher was asked to check
on her snack at school and confirmed that insulin
was administered appropriately. After school, ei-
ther the mother or the father was always with the
patient. Despite the above, no improvement was
noticed in glucose regulation.

The patient was otherwise asymptomatic, and
the family history was negative for coeliac dise-
ase, T1IDM or other autoimmune diseases. She
never experienced any gastrointestinal symptoms
or extra-intestinal symptoms associated with co-
eliac disease. She had a normal and steady height
gain but became overweight overtime. At the age
of 9 years her BMI% was between the 50" and
75" percentiles, whereas at the age of 12 years it
was between the 85" and 90" percentiles. Coeliac
screen using tissue transglutaminase antibodies
was repeated on a yearly basis and was always
negative. Total [gA was also within the reference
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range. Other systematic diseases, including adre-
nal insufficiency, were excluded. Endogenous in-
sulin secretion was also excluded by measuring
c-peptide, which was always undetectable. The
patient was also hospitalized for 5 days on three
occasions within two years in order to have her
glucose monitored under controlled conditions.
Severe, prolonged hypoglycemia was not identi-
fied in any of the three hospitalizations, however,
the glucose measurements were unexplained and
difficult to control. Specifically, both unexpected
hyperglycemias and hypoglycemia were obser-
ved, and glucose changes were unpredictable and
highly variable despite the standardized condi-
tions regarding the meals offered and the patient’s
activity levels during hospitalization.

At the age of 12 years, nearly 3 years after
unexplained hypoglycemia and poor glucose con-
trol were first observed, anti-tTG autoantibodies
were found positive for the first time on annual
screening. Anti-tTG titers exhibited a 6-fold in-
crease above the upper normal limit (anti-tTG
IgA: 50,52 1U/ml and anti-tTG IgG: 10,85 TU/ml,
reference range: <8 IU/ml for both antibodies). A
small bowel biopsy was performed by a Paediatric
Gastroenterologist and confirmed the diagnosis of
coeliac disease. The biopsy report was suggestive
of moderate lymphohyperplastic infiltrations and
increased number of intraepithelial lymphocytes,
with normal mucosal architecture and without
villous atrophy or crypt hyperplasia. Intraepithe-
lial lymphocytes were counted using immunoche-
mistry for CD3. No significant inflammation was
noted, and Helicobacter pylori was not detected
by Giemsa stain. The findings were described as
consistent with type 1 (infiltrative) coeliac disea-
se according to the modified Marsh classification.
The patient was started on a strict gluten free diet
and at present, 9 months later, her glucose regula-
tion is improved to a significant degree, whereas
no prolonged hypoglycemias are experienced. The
patient’s time in range has increased from 57% be-
fore gluten-free diet was started to 76% currently.
Her current HbAlc is 7.2%, whereas during the
previous 3 years, before gluten-free diet was ap-
plied, HbAlc varied between 8.3% and 9.5%. The
anti-tTG titres have also normalized.

Discussion
This case report demonstrates a case of a girl

with TIDM and significant, unexplained deterio-
ration in her glucose regulation at the age of 9

years. Extensive investigations were performed,
including coeliac screening serology tests, and
the patient’s compliance to diabetes management
instructions was questioned. After nearly 3 years
of unexplained poor diabetes control, serology
testing was indicative of CD, which was confir-
med with a small bowel biopsy. We conclude that
histopathological changes in the gastrointestinal
system caused by CD may be present and may af-
fect serum glucose concentrations before serolo-
gy testing confirms the disease.

Anti-tTG test has a very high sensitivity and spe-
cificity with a positive predictive value of 72%'?.
In the case of IgA deficiency, IgG-tTG and/or IgG
deaminated gliadin testing is recommended’. Al-
though significantly elevated anti-tTG levels have
a good prognostic capacity, a small bowel biopsy is
needed for a definite diagnosis to be made before
lifelong compliance to a gluten-free diet is recom-
mended. The biopsy may not be necessary if the
anti-tTG titer exceeds 10x the assay upper normal
limit or in the presence of CD-related symptoms or
high-risk HLA genes’.

Symptoms that should prompt investigations for
CD regardless of prior history of screening include
gastrointestinal symptoms, such as weight loss, ab-
dominal pain, abdominal distention, nausea, vomi-
ting, constipation, loose stools. Also, non-gastroin-
testinal symptoms include poor growth, delayed
puberty, anemia, osteopenia and depression'’.
A common presentation of CD in patients with
T1DM includes unexplained and prolonged hypo-
glycemia'®. Nonetheless, absence of symptoms re-
lated to CD is common in patients with TIDM.

Interestingly, it has already been described
that not all cases of CD can be diagnosed through
serology testing. Specifically, a rare form of se-
ronegative CD has been described. In this form,
despite negative serology (both for IgA/IgG tTG
antibodies and IgA/IgG endomysial antibodies),
villous atrophy is present on duodenal biopsy and
a gluten free diet results in histological respon-
se'. The diagnosis is supported by the presence
of HLA-DQ2 or DQS for CD or a positive family
history'. Of note, seronegative CD represents the
most common cause of serology-negative villous
atrophy, accounting for 30% of the cases, where-
as the remaining proportion is attributed to other
rare forms of gluten-independent enteropathy'®.
Similarly, our case demonstrates that negative
coeliac screening does not necessarily confirm
absence of the disease. However, as opposed to
seronegative CD, the present case suggests that
seropositivity can occur, but at a later stage.
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Conclusions

This is a literature review on the current know-
ledge of the co-occurrence of TIDM and CD. A
relatively common co-occurrence of the two con-
ditions is demonstrated in the literature and com-
mon pathogenic mechanisms, including sharing
of common high-risk human lymphocyte antigen
(HLA) genotypes (DR-DQ), are proposed. One
of the most important points highlighted by the
present report is the possibility of delayed presen-
tation of seropositive CD in patients with TIDM
and pre-existing CD-related histological lesions.
There are several literature reports about serone-
gative CD, an uncommon and not well-defined
condition. However, to the best of our knowledge,
this report is the first to suggest that CD-related
enteropathy may be present long before anti-tTG
serology is positive, thus confirmatory of the di-
sease. Therefore, in the presence of symptoms
associated with CD or other clinical indications
of CD, the diagnosis cannot be safely excluded
by using serological criteria only. A bowel biop-
sy should be considered and decided on an indi-
vidualized basis by the diabetologist and the fa-
mily when the appropriate investigations are not
supportive of alternative diagnoses or in order to
avoid unnecessary investigations and delays in
optimal glucose control.

Conflict of Interest
The Authors declare that they have no conflict of interests.

ORCID ID
Eirini Kostopoulou, ORCID ID: 0000-0002-7051-7537.

References

1) Rubio-Tapia A, Hill ID, Kelly CP, Calderwood AH,
Murray JA. ACG clinical guidelines: diagnosis and
management of celiac disease. Am J Gastroen-
terol 2013; 108: 656-677.

2) Kaur N, Bhadada SK, Minz RW, Dayal D, Koch-
har R. Interplay between Type 1 Diabetes Mellitus
and Celiac Disease: implications in Treatment.
Dig Dis 2018: 36: 399-408.

3) Atherton R, Ross A, Jessop F, Williams R, Heu-
schkel R, Zilbauer M. Coeliac disease in children
with type 1 diabetes: Are current guidelines prov-
ing difficult to implement in practice? Lancet Child
Adolesc Health 2018; 2: 133-143.

4) Pham-Short A, Donaghue KC, Ambler G, Phelan
H, Twigg S, Craig ME. Screening for Celiac Dis-

7096

10)

11)

12)

13)

14)

15)

ease in Type 1 Diabetes: A Systematic Review.
Pediatrics 2015; 136: 170-176.

Hagopian W, Lee HS, Liu E, Rewers M, She JX,
Ziegler A. Co-occurrence of Type 1 Diabetes and
Celiac Disease Autoimmunity. Pediatrics 2017;
140: e20171305.

Infante M, Ricordi C. Editorial — Moving forward
on the pathway of targeted immunotherapies for
type 1 diabetes: the importance of disease het-
erogeneity. Eur Rev Med Pharmacol Sci 2019; 23:
8702-8704.

Lundkin KE, Sollid LM, Qvigstad E, Markussen G,
Gjertsen HA, Ek J, Thorsby E. T lymphocyte rec-
ognition of a coeliac disease-associated cis- or
trans-encoded HLA-DQ alpha/beta-heterodimer.
J Immunol 1990; 145: 136-139.

Ide A, Eisenbarth GS. Genetic susceptibility in
type 1 diabetes and its associated autoimmune
disorders. Rev Endocr Metab Disord 2003; 4:
243-253.

Husby S, Koletzko S, Korponay-Szabo IR, Mearin
ML, Phillips A, Shamir R, Troncone R, Giersiepen
K, Branski D, Catassi C, Lelgeman M, Maki M,
Ribes-Koninckx C, Ventura A, Zimmer KP, ESP-
GHAN Working Group on Coeliac Disease Diag-
nosis; ESPGHAN Gastroenterology Committee,
European Society for Pediatric Gastroenterology,
Hepatology, and Nutrition. European Society for
Pediatric Gastroenterology, Hepatology, and Nu-
trition guidelines for the diagnosis of coeliac dis-
ease. J Pediatr Gastroenterol Nutr 2012; 54: 136-
160.

Mahmud FH, Elbarbary NS, Fréhlich-Reiterer E,
Holl RW, Kordonouri O, Knip M, Simmons K,
Craig ME. ISPAD Clinical Practice Consensus
Guidelines 2018: other complications and associ-
ated conditions in children and adolescents with
type 1 diabetes. Pediatr Diabetes 2018; 27: 275-
286.

Ludvigsson JF, Neovius M, Hammarstrém L. As-
sociation between IgA deficiency & other auto-
immune conditions: a population-based matched
cohort study. J Clin Immunol 2014; 34: 444-451.

Tavakkoli A, Lebwohl B. Diagnosis of Celiac Dis-
ease. In: Rampertab S, Mullin G, editors. Celiac
Disease. New York: Humana Press; 2014.

Snyder J, Butzner JD, DeFelice AR, Fasano A,
Guandalini S, Liu E, Newton KP. Evidence-In-
formed Expert Recommendations for the Man-
agement of Celiac Disease in Children. Pediatrics
2016; 138: 1.

Esteve M, Rosinach M, Fernandez-Banares F,
Farre C, Salas A, Alsina M, Vilar P, Abad-Lacruz
A, Forne M, Marine M, Santaolalla R, Espinos JC,
Viver JM. Spectrum of gluten- sensitive enterop-
athy in first-degree relatives of patients with coe-
liac disease: clinical relevance of lymphocytic en-
teritis. Gut 2006; 55: 1739-1745.

Schiepatti A, Sanders DS, Biagi F. Seronegative
coeliac disease: clearing the diagnostic dilemma.
Curr Opin Gastroenterol 2018; 34: 154-158.



