Acta Biomed 2018; Vol. 89, Supplement 5: 27-31 DOI: 10.23750/abm.v89iS4.7358 © Mattioli 1885

ORIGINAL ARTICLE

Clinical and biochemical characteristics of familial type 1
diabetes mellitus (FT1DM) compared to non-familial
type 1 DM (NFT1DM)

Fawzia Alyafer', Ashraf Soliman’, Fawziya Alkhalaf’, Aml Sabt', Vincenzo De Sanctis’,
Nagwa Elsayed', Reem Waseef’

! Department of Pediatrics, Hamad Medical Center, Doha, Qatar; ? Pediatric and Adolescent Outpatient Clinic, Quisisana
Hospital, Ferrara, Italy

Summary. Infroduction: Familial type 1 diabetes mellitus (FT1DM) comprises parent-offspring and sib-
pair subgroups. The clinical and genetic characteristics of FT1DM cases with and without affected family
members have been previously studied with varying results. Some investigators found similarity of presenting
features whereas others reported significant differences between the two groups. Objective: To describe the
clinical and biochemical characteristics of children with FT1DM in comparison with those with non-familial
type 1 diabetes mellitus (NFT1DM). Patients and Methods: We performed a cross-sectional retrospective
study in a cohort of children and adolescents with TIDM (n=424) aged between 6 months - 16 years at-
tending to Hamad General Hospital Pediatric Diabetes Center, Doha (Qatar) from 2012-2016. They were
divided into 2 groups. Group 1 consisted of 62 children and adolescent with FT1DM (parent-offspring or
sib-pair). The other group (Group 2) consisted of 362 patients with NFT1DM. The clinical presentation
and prevalence of B-cell autoimmunity (anti-glutamic acid decarboxylase (GAD) antibodies, anti-islet cell
and anti-insulin antibodies), thyroid function (Free thyroxine: F'T4 and thyroid-stimulating hormone: TSH),
anti-thyroid peroxidase antibody (TPO) and anti-tissue transglutaminase (ATT) at their first presentation
were recorded, described and analyzed. Results: F'T1 DM was more prevalent in boys versus girls (1.4:1, re-
spectively) whereas the prevalence of NFT1DM did not differ between genders (1:1.1, respectively). F1IDM
occurred relatively early in childhood (40.7% before the age of 4 years and 72% before 9 years of age) versus
NFT1DM which occurred relatively later in life (80% after the age of 4 years and 40% after the age of 9
years). 35.2% of FT1DM presented with diabetic ketoacidosis (DKA) versus 32.5% of T1DM patients.
Anti-islet antibodies (Ab) were detected more frequently in FT1DM versus NFT1DM. The prevalence
of positive anti-insulin and anti- GAD antibodies did not differ between the two groups. Anti TPO were
detected in 27.2% of NFT1DM and 35.5% of FT1DM. A primary hypothyroidism, with positive ATPO,
was more prevalent in FT1DM versus NFT1IDM. ATT IgA was high in 5% of NFT1DM and 19.8% of
FT1DM whereas ATT IgG was high in 4.4 % of NFT1DM and 15.4% of FT1DM. Conclusions: FT1DM
is more prevalent in boys versus girls and occurs earlier in childhood compared to NFT1DM. Primary hypo-
thyroidism was more prevalent in NFT1DM versus FT1DM. Anti-islet Ab and ATT antibodies were more
prevalent in the FT1DM versus NFT1IDM. The genetic background may explain some differences between
FT1DM and NFT1DM including the age of onset, gender affection, as well as associated autoimmune dis-
orders. (www.actabiomedica.it)
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Introduction

Familial aggregation accounts for approximately
10% of cases of type 1 diabetes (T1DM), but more than
20% when accounting for the extended family history.
However, there is no recognizable pattern of inherit-
ance (1, 2). The risk of diabetes to an identical twin of
a patient with T1IDM is <40%; for a sibling the risk is
approximately 4% by the age of 20 years and 9.6% by
the age of 60 years, while for the general population the
risk is 0.5%. In some studies, the risk is also higher in
siblings of probands diagnosed at younger age, pater-
nal young onset diabetes, male sex, and older parental
age (3-12). The reported cumulative risk of TIDM is
approximately 4% for offspring of adult onset (15-39
years) T1DM, with a similar recurrence risk in the off-
spring of mothers and fathers (13). However, data on the
possible pathogenetic differences between familial and
sporadic type 1 diabetes are still inconsistent. Therefore,
we used the registered data from the nationwide Qa-
tar Pediatric Diabetes Register for this cross-sectional
observational study (from January 2012 to December
2016) for a better understanding of the characteristics
of familial TIDM (FT1DM). We included children
and adolescents who had one or more first-degree rela-
tives (parents and siblings) with FT1DM and those
with sporadic TIDM (NFT1DM). We compared the
clinical characteristics and biochemical data, includ-
ing the degree of acidosis, the B-cell autoimmunity, the
thyroid function and thyroid antibodies at presentation
of these two cohorts of TIDM patients.

Patients and Methods

We analyzed all children and adolescents (0.5-16
years of age) with onset of TIDM registered between
2003-2016 in Qatar. The ascertainment of cases was
checked through hospital records and outpatient’s dia-
betes clinic records (62 children and adolescents with
FT1DM and 362 children with NFT1DM). Compar-
isons between the two groups: familial- and sporadic-
case patients were performed using chi squared analysis.

In both groups of patients, the clinical presenta-
tion and biochemical data including the results of prev-
alence of B-cell autoimmunity [anti GAD, anti-islet cell

(ICA), and anti-insulin antibodies], thyroid function
(Free thyroxine: FT4 and thyroid-stimulating hormone:
TSH) and anti-thyroid peroxidase antibody (ATPO)
and anti-tissue transglutaminase (ATT) at their first
presentation were also recorded and compared.

Results

Among a total of 424 patients with TIDM, 62
were diagnosed with FT1DM. Familial cases amount-
ed to 14.62% of all children and adolescents with
T1DM. FT1 DM was more prevalent in boys versus
girls (58.5: 41.5 respectively) whereas the prevalence
of NFT1DM did not differ between genders (1:1.1,
respectively). F1IDM occurred relatively earlier in
childhood (40.7% before the age of 4 years and 72%
before 9 years of age) compared to NFT1DM, which
occurred relatively later in life (80% after the age of 4
years and 40% after the age of 9 years).

The presence of diabetic ketoacidosis (DKA) was
documented in 35.2% of FT1DM and in 32.5% in
NFT1DM (P: not significant- NS; Table 1).

Anti-islet Ab were significantly more prevalent
in FT1DM versus NFT1DM (P: <0.05; Table 1).The
prevalence of anti-GAD antibodies and anti-insulin
AB did not differ between patients in the two groups.
Anti TPO were detected in 27.2% of NFT1DM and
35.5% of FT1DM (P: <0.05; Table 1). Primary hy-
pothyroidism (FT4 <11.5 pmol/L) was detected in
10.6% of NFT1DM and 2.9% of FT1DM (P <0.05).
Subclinical hypothyroidism was diagnosed in 7.2% of
NFT1DM and in 2.2% of FT1DM (P <0.05). 22.7%
of NFT1DM and 28.2% of FT1DM had high anti
TPO with normal thyroid function (P:NS). ATT IgA
was high in 5% of NFT1DM and 19.8% of FT1IDM
whereas AT'T IgG was high in 4.4% of NFT1DM and
15.4% of FT1DM (Table 1).

Discussion

Familial clustering of T1DM is a noticeable fea-
ture because the risk of developing TIDM is 8-15-
fold higher in first-degree relatives and twofold in
second-degree relatives. In other studies, about 10%
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Table 1. Clinical and biochemical comparison in patients with familial type 1 diabetes mellitus (FT1DM) versus non-familial type

1 diabetes mellitus (NFT1DM)

FMT1DM
(number of patients = 62)

NFT1DM
(number of patients = 362)

Prevalence of - cell autoimmunity

1-Anti GAD 75.5% 70.2%
2-anti-islet cell antibodies (ICA) 53.4% 72.5%*
3- anti-insulin antibodies 40.4% 31.5%
4-GAD +ICA (2) 44.1% 56.5%"
1+2+3 18.4% 16.7%
Prevalence of thyroid disease

FT4 (<11.5 pmol/L) 10.6% 2.9%*
ATPO (>100 IU/ml) 27.2% 35.5%"
TPO (>100 IU/ml )+ normal thyroid function tests 22.7% 28.2%
TPO (>100 IU/ml) + FT4 <11.5 pmol/L or TSH >10 U/ml 3.4% 7.7%*
TPO (>100 IU/ml) + subclinical hypothyroidism (T'SH: 5.6-10 U/ml) 7.2% 2.2%*
Prevalence of celiac disease (anti-tissue transglutaminase -ATT)

ATT IgA >10 U/mL 5.00% 19.8%*
ATT IgG >10 U/mL 4.3% 15.3%*
Both 3.0% 8.7%*
Prevalence of acidosis

1-PH <7.3 32.5% 35.2%
2-HCO3 <15 32.1% 30.8%
3-HCO <5 or PH <7 3.0% 5.6%
4- PH <7.3+ HCO3 <15 30.1% 22.5%
Gender

1-Female 52.6% 41.51%
2-Male 47.11% 58.50%
Age (year)

0.5 to 4.11 19.9% 40.7%*
5t09.11 40.2% 31.4%
10 to 14 39.8% 27.7%"*
*P < 0.05

of children and adolescents with T1IDM had a first-
degree relative with the disease (14-23).

We analyzed a large set of FT1DM patients at
the onset of presentation and compared their age at
onset of the disease, the clinical presentation, and other
autoimmunity markers with NFT1DM patients. Our
finding indicates that the FT1DM constitutes about
14.6% of our children and adolescents with T1DM,
a relatively high prevalence compared with the previ-
ously published data from 2 large cohort studies from
Sweden and Denmark (24, 25). This high prevalence
suggests a greater possibility of increased genetic risk

factors in our children with TIDM. This finding can be
explained partially by the high rate of consanguineous
marriage in Qatar (54%), due mainly to socio-cultural
factors (26, 27). In support of our data, a study from
Kuwait, another Arab Gulf country with high rate of
consanguineous marriage, reported a familial form of
T1DM in 33% of their patients with T1IDM and 17%
of children with T1IDM presented with DKA (28, 29).
Moreover, an increased age- related prevalence of F'T-
1DM has been reported in a Danish study, where the
proportion of affected siblings increased from 8% at

age 21 to 15.2% at age 50-60 years (30).
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In our cohort, the age at onset of TIDM was
significantly earlier in the FT1DM group. In addi-
tion, FT1 DM was more prevalent in boys versus girls
(1.4:1, respectively). This observation is similar to a
study reported in the literature, that showed a younger
age at onset among familial-case patients (30).

Unlike the findings of a large Finnish study
where a positive family history for TIDM was associ-
ated with a less severe metabolic decompensation at
diagnosis TIDM (31), in our patients the incidence of
DKA did not differ in severity or frequency between
FT1DM and NFT1DM.

No changes in the severity of metabolic decom-
pensation were also observed in a group of FT1DM
children in Kwait (29).

Our results in agreement with some published
data (32, 33) showing a higher frequency of B-cell
autoantibodies in FT1DM (Table 1). However, this
finding was not confirmed in a large cohort of patients
in Finland (31).

A young age at diagnosis of T1IDM and a high-
titer ICA identify a group of T1DM patients at risk
for developing rapidly the residual B-cell function (34).

Our children and adolescents with FT1DM
showed a significant higher prevalence of anti TPO
and ATT antibodies compared to the NFT1DM. In
addition, the association between anti TPO positiv-
ity and thyroid dysfunction was more prevalent in the
FT1DM compared to NFT1DM group. These find-
ings suggest a potential higher autoimmune aggres-
sion in FT1DM children and adolescents and could
explain in part their earlier presentation compared to
NFT1DM patients. Similar findings were reported by
Lebenthal et al. (33) where autoimmune diseases were
more common in FT1DM (33.5%) versus NFT1DM
patients.

A limitation of the present study is the lack of ge-
netic analysis for the entire cohort of TIDM patients.

Conclusions

The prevalence of FT1DM is relatively high in
our children with T1DM, and slightly more preva-
lent in boys versus girls. FT1DM occurred earlier in
childhood compared to NFT1DM. The prevalence of

children and adolescents with TIDM and hypothy-
roidism, associated with high ATPO levels was sig-
nificantly higher in FT1DM versus NFT1DM. ATT
antibodies were more prevalent in the FT1DM versus
NFT1DM. The genetic background may explain some
differences between FT1DM and NFT1DM includ-
ing the age of onset, gender, and associated autoim-
mune disorders. Further studies are needed to clarify
the genetic susceptibility and the genetic risk factors
that could explain the familial clustering of T1D in

Qatar.
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