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ABSTRACT

Type 1 diabetes (T1D) is a tissue-specific autoimendisease and often associated with other autoimemu
diseases; so our study aimed to define the occoerai thyroid peroxidase antibody (TPOAb) and tigymbulin
antibody (TGAD) in autoimmune thyroid disease (Afi§sue transglutaminase antibody (TTGAD) in eetissease,
And to evaluate the relationship between the presari these antibodies and glycemic control. Otrospective
study included 60 Kuwaiti patients with T1D whoeatted and follow in Diabetes outpatient clinicskafwait
primary health care centers during the period ofl22015. For them, recorded data for age, sex, tiomaof
diabetes, Body Mass Index (BMI), HbAlc was reviewratients were screened for the presence of Specif
antibodies to islet antigens (ICAb), glutamic adiecarboxylase autoantibodies (GADADb), insulin antdmdies
(IAA), TPOAb, TGAb, TTGAb and also thyroid stimuaigthormone (TSH) were measured by ELISAthe total
60 patients (20 men, 40women, mean age was17.9514)(y; the mean duration of diabetes was 6.63.27) y;
mean HbAlc was 10.41+ (1.96) %. Only 58 (96.7%)ewmositive for GADADb, 32 (53.3%) were positive oAb,
and 48 (80%) were positive for IAA4 (23.3%) patients were positive for TPOADb, 18.3%) were positive for
TGADb, 10 (16.7 %) were positive for both TPOAb di@Ab; furthermore 8 (13.3%) patients were positioe
TTGADb. Neither organ-specific autoimmune diseas& &hd celiac disease) nor pancreaficells autoantibodies
had a significant association with the glycemicteoh In our study, we confirmed the high prevalert a second
organ-specific autoimmune disease in individualthwype 1 diabetes. Also Subclinical forms of thdiserders
have no influence on diabetes control. Further agslk will be necessary to test these relationships prospective
follow-up study.
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INTRODUCTION

T1D is a tissue-specific autoimmune disease ieitiaby antibodies against pancreafic cells. Numerous
autoantibodies, such as a GAD65 antibody (GADAletisell antibody (ICA), protein tyrosine phosplsea
antibody (IA-2 antibodies [IA-2A]), and zinc trarmper antibody (ZnT8A), were recognized and usedifagnosis
and expectation of TIDM (1). T1D is often assodatgth other autoimmune diseases, such as autoimrtiymoid
disease, and its frequency is estimated at more & among patients with T1D and autoimmune dese§3).
Additionally, the occurrence of anti-thyroid antthes at the onset of T1D predicts the developmérfutnre
thyroid disease (3). It was noted that Patienth waattithyroid antibodies are 18 times more likelydevelop thyroid
disease than patients without anti-thyroid antibedi4). The association between celiac disease &0DB)type 1
diabetes mellitus (T1DM) is well described becalisth of them shared the same genetic backgroundH{Ehan
leukocyte antigen (HLA) DQ2 and/or DQ8 are presantver 95% of patients with celiac disease an85f6 of
those with TLDM compared to nearly 40% in the ollgwapulation (6). These diseases are associatedongtm-
specific autoantibodies: thyroid peroxidase (TP@J thyroglobulin (TG) with autoimmune thyroid disea(AlT),
endomysial (EMA) autoantibodies and transglutan@n@8TG) autoantibodies with CD, and 21-hydroxylé2#-
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OH) autoantibodies with Addison's disease (AD).da#gbn of these autoantibodies before the developmithe
clinical disease has the potential to prevent Saamt morbidity related to unrecognized diseage (7

Aim of the study:

The aim of the present study was directed to etaltlee prevalence of serum anti-TPO autoantibodiet; TG
autoantibodies, and TTG autoantibodies in adotesamed young adult type 1 DM. And to evaluate tlationship
between these antibodies and glycemic control.

Resear ch design and methods:

Our retrospective cross-sectional study conductedpatients with TLDM who were followed up at Diadmet
outpatient clinics of Kuwait primary health carenter during the period of MAY 2014 to May 2015. Tédy
population consisted of 60 adolescents and youn{ pdtients with TIDM aged 13 to 35 years. Theorded data
were obtained, including; all laboratory findingdinical, demographic information, data regardirgatus of the
patients, metabolic control, and the existencetloéioautoimmune diseases". Patients with a majortafe of data
and those with secondary or monogenic diabetes/oammblyendocrinopathies were excluded from thedtu
Glycated hemoglobin (HbAlc) is the most frequenited test to measure the glycemic control. Allgrdas were
divided into 3 groups according to the glycemicteolnas follows: good glycemic control (HbAlc <7%)pderate
glycemic control (HbAlc 7-9%), and poor glycemimttol (HbAlc >9%). Serological markers of the aotoiune
process that indicate and can predict TIDM, suclasimic acid decarboxylase antibodies (anti-GABIgt cell
autoantibodies (ICAb) and insulin autoantibodieAA) and Data on glycemic control were recorded frtime
patients’ medical histories. Detection of AIT waasbd on physical examination and laboratory finslingcluding
the serum levels of free thyroxine (FT4), thyrofitmsilating hormone (TSH), anti-thyroid peroxidasad anti-
thyroglobulin. The presence of at least one pasitintibody in addition to low serum FT4 (normalgenl2-22
pmol/L) and high TSH levels (normal range, 0.27-BJfh) was mandatory to establish the diagnosis [®@)e
diagnosis of CD was based on the presence of tisansglutaminase antibody (TTGADb.). Serum levélfee T4
(fT4), thyroid-stimulating hormone (TSH), anti-tlojd peroxidase, and anti-thyroglobulin, TTGAb were
determined by commercial kits and the results vexgressed as positive and negative according toefleeence
ranges provided by the laboratory.

Statistical analyses

Collected data were reviewed and analyzed usintatistic Package for Social Science (SPSS) werkio Values
were expressed as percentages, means + SD. Noruhglifbuted continuous variables compared with 2-
independent samples t-test, Mann-Whitney test wad for non-normally distributed continuous varéshIThe chi-
Square test was used to compare qualitative datalelvel of significance was taken as the P-vafue @O05.

RESULTS

Of the 60 individuals recruited in the study, 46.[®%0) were females and males were 20 (33.3%), tvthmean age
wasl7. 95 = (5.44) y; the mean duration of diabetas 6.63 + (4.27) y and the mean BMI was 22.931.%4)
Kg/m?. Our result showed that mean HbAlc was 10.4146)19%9 with 23.3% showed moderate glycemic control
(HbA1c 7-9) and 75% showed poor glycemic contrdbAlic > 9), neither organ-specific autoimmune dise@d
thyroid and celiac disease) nor pancre#ticells autoantibodies had significant associatidth the glycemic
control. All subjects had autoantibodies measureceo Of the study group, 58 (96.7%) were positive GAD
autoantibodies, 32 (53.3%) were positive for ishetoantibodies, and a 48 (80%) were positive faulin
autoantibodies (table 1). Our study revealed, 13.3%) patients were positive for TPOAb, 11 (18.3%gre
positive for TGAb, 10 (16.7 %) were positive forthalPOAb and TGAb. Furthermore, 8 (13.3%) patiemse
positive for TTGAb. As regards to the prevalenceofan-specific autoantibodies in type 1 diabetitigmts, we
found 21 subjects (35%) were Positive for eithee @f those organ-specific autoantibodies (thymmicceliac
autoantibodies), and only one individual was pesifor two organs-specific autoantibodies (thgraind celiac).
The prevalence of positive autoantibodies is shimn(frig. 1). In our study, thyroid function testtdts showed 14
patients (23.3%) had subclinical hypothyroidism ghdpatients had hypothyroidism. There was a sicpguifi
association between subclinical hypothyroidism #naoid autoimmunity (p= < 0.001). The thyroid aamtibody
positive subjects were more likely to be femalenthaale (20 vs. 5%), but with no significant diffece, also there
was no significant association with age and thetipessubject of TTGAb. There was a significant agation
between detected thyroid autoimmunity and longeatiton of diabetesl{ = 179.5,p = 0.007). Individual's positive
for TTGAb had no significant association with Sexgje, duration of diabetes and thyroid autoantitmdie our
study, there was a statistically significant difiece (P= 0.017) in the association of thyroid amiboiunity to ICA
with more prevalence of thyroid autoimmunity in ipats who were negative for ICA than Patients wherew
positive for ICA (18.3 vs. 6.7 %,) respectively. tBthere was no significant association between GAD
autoantibodies, insulin autoantibodies and thyeitbimmunity. When gender was taken in considemafiemales
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showed more positive results in all detected adibadies except GAD autoantibodies which more pasitn
males than females (100% vs. 95%) respectivelys ttomparison between male and females as regard to
autoantibodies distribution statistically not sfigant (P> 0.05) (Table 2). Our result describedniicant
association between duration of diabetes prevalefgeancreatic B cell autoantibodies (GADAb and )Cand
TPOA,; it showed that patients who were negative (fBADAb and ICA) had long duration in comparison to
patients who were positive, in contrast, patient® were positive for TPOA had a longer duratiomthi@ose who
were negative for TPOA. (Table 3).

40% -
35% -
30% -
25% -
20% -
15% -
10% -
5% -
0% : : : : . =
TPOAb TGAb TPOAb and TTGAb One positive Two positive
TGAb

TPOADb= thyroid peroxidase antibody; TGAb= thyrogliib antibody; TTGAb= tissue transglutaminase aaotii.
Figure 1: Prevalence of positive autoantibodiesin 60 individualswith type 1 diabetes.

Table1: Initial Characteristics of Patientswith Type 1 Diabetes

Age, years 17.95 +5.44
Gender

Female 40 (66.7%)
Male 20 (33.3%)
T1D duration of DM (year) 6.63 + 4.27
BMI (Kg/m?) 22.93+4.74
HbAlc, % 10.41+ 1.96%
GAD autoantibodies 58 (96.7%)
ICA 32 (53.3%)
IAA 48(80%)

BMI=Body Mass Index; HbAlc= Glycated hemoglobin;BBAGlutamic Acid Decarboxylase; ICA= islet cell @mdies; IAA: Insulin
autoantibodies.

Table (2): Distribution of positive autoantibodiesin 60 individualswith type 1 diabetes accor ding to the gender .

Parameterg Type 1DM P valye
Females (n=40) Males (n=2Q)
GAD 38/40 (95%) | 20/20 (100%) >0.04
ICA 23/40 (57.5%) 9/20 (45%) >0.05
I1AA 34/40 (85%) 14/20 (70%)|  >0.05
TPOAD 11/40 (27.5%) 3/20 (15%) >0.05
TGAb 8/40 (20%) 3/20 (15%) >0.05
TTGAb 7/40 (17.5%) 1/20 (5%) >0.05

GAD= Glutamic Acid Decarboxylase; ICA= islet cefittbodies; IAA: Insulin autoantibodies; TPOAb= tioyd peroxidase antibody; TGAb=
thyroglobulin antibody; TTGAb= tissue transglutamée antibody.
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Table (3): Relation between duration of diabetes and detected autoantibodies

P values

Duration of DM GAD ICA IAA TPOAb TGAb TTGADb
0.018 < 0.001 0.052 0.005 0.061 0.844
GAD= Glutamic Acid Decarboxylase; ICA= islet cefittbodies; IAA: Insulin autoantibodies; TPOAb= tloyd peroxidase antibody; TGAb=
thyroglobulin antibody; TTGAb= tissue transglutamée antibody.

DISCUSSION

T1D is associated with the presence of additionsbienmune diseases such as AIT, CD, and AD, whigh a
accompanied with the production of organ-specifitoantibodies. These autoantibodies can be usextrEen
individuals with T1D for autoimmunity associatedtwclinical disease. The current American Diabéssociation
(ADA, 2015) recommendations are to screen for ce8iatibodies shortly after diagnosis of DM, unekpdd
hypoglycemia, in symptomatic patients, or detetiores in glycemic control. In addition to the samge of
autoimmune thyroid disease soon after diagnosi®Mfl, then at 1-2 years intervals or sooner if thaigmt
becomes symptomatic, abnormal growth rate, or wuglycemic variations (9). Our study revealed high
prevalence of a second organ-specific autoimmuseade in individuals with type 1 diabetes; this eaim
accordance with Jennifer et al (10) who stated thatappearance of Organ-specific autoantibodiet/pe 1
diabetes was very high. IAA only has clinical vafoe diabetes classification if measured beforetisig treatment
with exogenous insulin. ICA, 1A-2A commonly decliaéter the diagnosis of T1D. Therefore, ICA, IA-2Ad I1AA
have a narrow role in the investigation of patienith long-standing disease. However, GADA appéarszmain
positive for long periods of time (11). Our studhowed a significant long duration of diabetes iosth patients who
were negative for GADA (P=0.018) and ICA (p=< 0.p0this came in contrast to study done by Rodatki ¢12)
who reported that duration of disease has no impadhe prevalence of GADA or its titers in patemtith T1D
after one year of diagnosis. Also, Borg et al (8&f3fed a high rate of persistence of GADA positi@1%) in a 12-
year follow-up study. IAA was present in 80% of eabecause these patients were on insulin thelowr study,
females showed non-significant more positive restdt most of the detecting autoantibodies. Theamgiion of
this finding is the fact that autoimmune diseasade common in females than males and the reakooabses for
this difference would be the sex hormone, femalggtrespond more to conventional antigen due xoh&gmone
(14). In the present study, we reported different typgshyroid dysfunction; 3.3 % of serum anti-TPO (tigs
cases with clinical hypothyroidism (defined as sead serum TSH and a low free serum T4 level) a@% of
anti-TPO and anti-TG positive cases with subclinitgypothyroidism (defined as elevated serum TSH
concentrations with serum free thyroxine (T4) leweithin the reference range). Magdy et al repotted despite
serum TSH screening is more sensitive for idemtgythyroid abnormalities in typel diabetics, thesence of
positive serum anti-TPO antibodies may be an earfiarker for thyroid disease. So, patients with itpas
antibodies should be checked for serum TSH elevatio/early intervals. (15)he present study showed that there
was no relationship between the level of controtliabetes (HbAlc level) and anti-TPO antibody paigit (P =
0.299). The same finding was reported by Prazrgl,éfakleas et al, and Hansen et al (16-18). CDE&HAIM are
associated with genetic loci on the short arm @beiosome six. The HLA loci give the main genetiegilection,
but both diseases also depend on the involvememiof non-HLA genes with a small effect. Consedyeathigh
prevalence of CD is reported in patients with T1DWrldwide with a large percentage of individualsinige
asymptomatic (19). In accordance with our resultj8aet al reported that Celiac disease is highvalent in
patients with type 1 diabetes mellitus (11.1%) amabt of them (90.5%) were diagnosed with screer@2@). In our
study there was no significant relationship betwt#encontrol of diabetes evaluated by HbAlc andogpecific
antibody positivity; this came in accordance todgtdone by Prazny et al(16) . This may be explaiogadf the
subclinical form of the disease, so autoantibodsitpaty alone might have no influence on the cohwof diabetes
and small numbers of the patients in the study.

CONCLUSION

Screening of autoimmune diseases has importantfisagices for the clinical care of individuals witlype 1
diabetes, as it adds encumbrance of more thaniseasa in the patients (e.g; TLDM and celiac dejeasd more
complications. In our study, we confirmed the hglevalence of a second organ-specific autoimmuseade in
individuals with type 1 diabetes. Also Subcliniéaims of these disorders have no effect on diabmiatol.

Recommendation: We recommend screening for thyroid disease oyearly with a serum TSH and TPO
autoantibody and for celiac with autoantibody tegtevery 2 years and at any time of manifestatiéddso, as a
subset of the subjects with organ-specific autbaniies will develop a clinical disease, so follopr-of patients
with positive autoantibodies is necessary becausledr deterioration of the corresponding organg oGur.
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Limitation of the study:

This study is limited because small sample size @ndfirmatory small-intestinal biopsies for the Gi@re not
performed on all TTGAb positive subjects. Furthesaarch will be necessary to test these relatipgsini a
prospective follow-up study.
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