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(Abstract A

Objectives: The prevalence of Celiac Disease (CD) is higher in Type 1 Diabetes Mellitus (T1DM) patients. Our aim is to
describe the prevalence of positive Anti-Transglutaminase (anti-tTGA) serology in a cohort of T1DM patients and their tendency
in order to stablish a CD diagnosis.

Materials and Methods: Retrospective, descriptive, multicenter study of patients with onset of TIDM between 2010-2020,
recording demographic, disease-specific and other relevant autoimmune data. Patients were classified in two groups according
to whether they had CD and TDM1 (T1DM-CD group) or TMDI1 alone (non-CD T1DM group). Anti-tTGA were considered
positive in ranges >10NV and indeterminate if <IONV.

Results: Information from 262 patients was analyzed. The CD prevalence was 6.4%. 258 patients were tested for anti-tTGA
titers at TIDM onset: 18 positive, eight had titers >10NV and were diagnosed with CD. The other 10 had indeterminate titers,
from these 2 had persistent elevated antibodies therefore a biopsy was done, being confirmatory of CD. The 8 remaining patients
had a serologic negativization and not diagnosed with CD. A lower presence of other antibodies was found in the TIDM-CD
group compared to the non-CD T1DM group (p<0.05). An increased incidence of CD was observed in patients under 5 years
(p=0,551), female gender (p<0.05) and abdominal pain (p<0.05).

Conclusion: In TIDM patients it could not be necessary to take a biopsy if the anti-tTGA titers are positive since there is no
evidence of a generalized autoimmune status during T1DM onset. If the titers remain indeterminate a biopsy should be done in
order to make the CD diagnosis. )
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Introduction

Celiac Disease (CD) and type 1 diabetes mellitus (T1DM)
are immune-mediated diseases which are commonly associated,
possibly due to the sharing of common susceptibility factors such
as human lymphocyte antigen (HLA) genotypes. Both diseases
have increasing incidences and recent evidence suggests common
non-genetic and/or environmental factors may play an important
role to increase risk of both CD and T1DM [1].

CD may present with classic symptoms such as diarrhea,
abdominal pain and weight loss, but it may also express itself
through non-gastrointestinal manifestations, which include failure
to thrive, anemia, osteopenia or delayed puberty. Though these are
the symptoms for classical CD it has been already published that
children with T1DM may have silent or symptomless CD, thus the
importance for active screening of the disease [2].

Patients with TIDM have a higher risk of developing
autoimmune diseases, including celiac disease, vitiligo,
autoimmune thyroid disorders among others. CD has a prevalence
of 1% in the general population and this prevalence is even higher
in individuals with TIDM, varying between 3 and 16% [3-5],
being this the reason why screening for CD in T1DM is advised
at diagnosis and every year after TIDM diagnosis [6], specially in
the first 5 years after diagnosis, when the risk is higher [1,5].

The duration of total screening is not clear, and it is an issue
that has been addressed by several studies [5,7]. According to
the recent European Guidelines (ESPGHAN) [8] the diagnosis
of CD in the general population is made when anti-tissue
transglutaminase IgA (anti-tTGA) titers are >10 times the normal
value (>10NV) in two different samples, with normal IgA titers,
and anti-endomysial antibodies (EMA) are positive in the second
blood sample. However these guidelines still contemplate the need
of a biopsy to establish the diagnosis of CD in TIDM patients since
it is thought that in the context of the debut there is a generalized
immune response that could raise different antibodies, including
the anti-tTGA, in an unespecific way. Nonetheless, it is known that
in a high proportion of children with positive celiac serology but
with low anti-tTGA titers (<I0NV) these normalize spontaneously
within the first 12 months after the diagnosis of TIDM, despite
continuing gluten intake [4].

With regard to the control of diabetic disease in the celiac
population, it is known that the burden of coexisting both diseases
may be expected to negatively impact glycemic control, although
existing data are conflicting [9]. Several studies have shown no
difference in glycemic control among people with type 1 diabetes,
with or without CD [10].

The aim of this study is to describe the prevalence of positive
anti-tTGA serology and the incidence of CD in a cohort of TIDM
patients, whether they can be diagnosed of CD or not depending on
the anti-tTG titers and their tendency without the need of a biopsy,
in order to describe a profile risk to develop CD and to state a celiac
screening strategy in these specific population. We also want to see
if these patients behave different amb if there is worse metabolic
control in this specific group of patients and to see if this cohort
has more autoimmunity compared to the TIDM cohort.

Methods

We conducted a retrospective, descriptive, multicenter
observational study of patients with onset of TIDM between
2010 and 2020, based on medical files in two hospitals. According
to clinical practice guidelines CD was screened at onset and at
follow-up determining anti-tTGA titers.

Anti-tTGA were considered positive in ranges >10 NV and
indeterminate if they were positive but < 10NV. Patients were
diagnosed according to the current guidelines at time of presenting
with positive celiac serology: by biopsy before the year 2012 or
by ESPGHAN 2012 criteria regarding simptomatology, serology
and HLA-typing. Other parameters, such as gender, age at TIDM
onset, anti-glutamic acid decarboxylase antibodies (anti-GAD),
anti-tyrosine phosphatase-related Islet Antigen 2 (anti-IA2), anti-
thyroid peroxidase (anti-TPO) and anti-thyroglobulin (Anti-Tg)
antibodies, EMA, IgA levels, HLA-typing, symptoms and glycated
hemoglobin (Hb1Ac) were also collected.

Patients were classified in two groups according to whether
they had CD and TDM1 (T1DM-CD group) or TMD1 alone (non-
CD T1DM group). Demographic, clinical, immunological and
metabolic control differences were identified between both groups
at debut and at follow up.

Statistics

Data were expressed as means (SD) for continuous variables
or as numbers/percentages for categorical variables. The normality
of distribution and equality of variances were evaluated through
the Kolmogorov-Smirnov test and Levene’s test respectively. A
Pearson chi-square test was used to compare categorical variables
between groups. The U Mann-Whitney was used to compare
independent and related continuous variables. The Statistical
Package for Social Science SPSS version 23.0 was used to perform
all the statistical analyses, establishing the significance at p <0.05.

Ethics

This study was conducted following the declaration of
Helsinki and has received written approval from the ethics
committee of the Germans Trias i Pujol Hospital.
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Results

269 patients under <18 years were diagnosed with TIDM
between 2010 and 2020. Six patients were excluded since we
could not collect all data from their medical files and another 1 was
excluded because he followed a gluten-free diet without having
a correct diagnosis of CD, leaving 262 for the final analysis. Of
these, 131 (50%) were female. The mean age of DM1 diagnosis
was 8,46.

The prevalence of CD in our cohort was 6.4% (a total of 17
patients), four of them had been diagnosed with CD previously
to the onset of TIDM and a follow-up of their anti-tTGA titers
was not made, therefore they were excluded from further analysis.
8 (47%) were diagnosed at the time of onset of the TIDM and
the remaining 5 (29.4%) were diagnosed with CD in the first 24
months of follow-up. All the celiac patients had normal levels

of IgA, positive EMA antibodies in a second blood sample and
positive HLA D2 and/or DQ8.

258 patients were tested for anti-tTGA titers at the TIDM
onset, being 18 (6,97%) positive. Of these, eight had anti-tTGA
titers > 10NV and postive EMA serology or confirmatory biopsy
and therefore were diagnosed with CD. Among the other 10, who
had indeterminate anti-tTGA titers, 2 had persistent elevated
antibodies therefore a biopsy was done, being the 2 of them
confirmatory of CD. The 8 remaining patients had a negativization
of the anti-tTGA antibodies at a median time of 16 months despite
gluten intake, so they were not diagnosed with CD.

3 of the 17 celiac patients had negative antibodies at the
T1DM onset and they became positive at the first year of follow-
up (Figure 1 and 2).
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Figure 1: Study participants flow chart: * 6 with no test for anti-tTGA available in medical records, 1 with incorrect diagnosis of CD
and following a gluten-free diet. ** anti-tTGA >10NV during follow-up screening controls with EMA positive serology. *** persistent

anti-tTGA titers <IONV
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Figure 2: Evolution of anti-tTGA titers during follow-up.

Analyzing differences between groups, clinically, our patients presented constipation, failure to thrive, anemia, diarrhea and
abdominal pain. Differences were found between the TIDM-CD group and the non-CD T1DM group, more positive symptomatology
was found in the TIDM-CD group, being statistically significant the presence of abdominal pain (58.8%, p <0.05) and failure to thrive
(23.5%, p<0.05).

Regarding the presence of positive autoantibodies, in the TIDM-CD group, 58,82% and 23,53% had positive antiGAD and
antilA2 autoantibodies, respectively, less presence of positive TIDM-related antibodies compared to the non CD group (67,75% and
59,59%, respectively). As for the thyroid autoantibodies, in the non celiac group we found a positive serology for anti-TPO and anti-Tg
0f'9,79% and 6,53% respectively, and in the TIDM-CD group none of our patients had positive anti-Tg and only one had a positive test
for anti-TPO autoantibodies (5.9%). The only statistically significant is the antilA2 antibodies (low in CD-T1DM group) comparing
both groups (p<0.05) (table 1).

Total (n=262) CD-T1DM (n=17) |T1DM-non CD (n=245) P

Girls, n (%) 127 (48,5) 14 (82,4) 113 (46,1) <0.005

Age <5 years at TIDM onset, n (%) 60 (22,9) 5(29,41) 55(22,4) 0.551
Age at T1IDM onset (years), mean (SD) 8,46 7,92 (4,30) 8,57 (4,22) 0.482
Coeliac symptomatology, n (%) 35(13,4) 10 (58,82) 25 (10,20) <0.005
anti-TPO, n (%) 25(9,7) 1(5,9) 24 (10) 0.491

anti-Tg, n (%) 16 (6,2) 0 16 (6,7) 0.323
anti-GAD, n (%) 175 (73.5) 10 (66.7) 165 (74) 0.551
anti-IA2, n (%) 148 (61.7) 4 (26.7) 144 (64) <0.05

HbA1C at T1IDM onset (%) 11,09 10,98 11,13 0.675
median HbA1C at follow-up 7.88 8.1 7.86 0.193

Table 1: Demographic, clinical and biological characteristics of our cohort.

To evaluate the glycemic control we collected the median Hb1Ac during the study period. In the TIDM-CD group the median
HbA1c was 8.1% compared to 7.86% in the non celiac group, being a non-significant difference.

Regarding risk factors that predispose to CD, in our cohort, an increased incidence of CD was observed in cases of patients under
5 years (29.4%, p = 0,551), female gender (n=14, p<0.05) and those with abdominal pain (58.8%, p <0.05) and failure to thrive (23.5%,
p<0.05).
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Discussion

We found a prevalence of 6.4% of CD in our cohort. The
prevalence of positive celiac serology at the onset of TIDM was
6.97%, both data similar to other series [11-13].

Among patients with TIDM diagnosed with CD, 60%
to 70% are asymptomatic or have minimal symptoms and it is
suggested that these patients have a milder phenotype than CD
alone [2,7.13]. In our cohort, the majority of CD and T1DM
patients were asymptomatic, being the only statistically significant
symptom abdominal pain and failure to thrive compared to the non
CD group. Other symptoms such as iron deficiency, diarrhea and
constipation were recollected but no significance was found. The
number of symptomatic patients and the most relevant symptoms
differ widely among the different reports published in literature
[13-16], and though we found these differences between groups
we have to acknowledge that some of these symptoms may not be
actively explored in the control visits at the outpatient clinic of the
T1DM patients if their anti-tTGA antibodies are negative. Since
patients with TIDM who develop CD can be symptomless the
recommendation for close follow-up and screening is even more
advised specially the first 24 months after the TIDM onset [11,17].

Although routine screening for CD has been recommended
in T1DM, there is no consensus on the appropriate frequency or
periodicity of control. It is quite clear that it should be performed
at the time of diabetes diagnosis [6,18], but the follow-up intervals
remain controversial. In our study, almost all the patients with CD
were diagnosed in the debut of TIDM or within the first 2 years of
follow-up, this is in sintony with other series [4,19] hence we think
this should be the minimum time of screening with anti-tTGA
antibodies and exploring symptomatology related to CD.

We wanted to explore the possibility of using anti-tTGA
titers for diagnosis of CD in T1DM patients without the need of
a duodenal biopsy. Results from a prospective study [20] of 128
children with CD (including T1IDM and non-T1DM patients),
diagnosed with a positive duodenal biopsy showed that anti-tTGA
>10NV had a 100% positive predictive value for patients with CD
and a positive duodenal biopsy, including asymptomatic patients.

As for the need to describe a higher risk group that could
predispose to CD the only demographic feature that was statistically
significant in our cohort was the female gender (p<0.05). This has
already been stated in different cohorts from different countries
[5,21] and regardless to what we expected, age <5 years was not
proven to be statistically significant, which is in discordance to
many of the cohorts that have been published [11,22], which could
be explained by the number of patients studied in our cohort.

There is controversial data regarding metabolic control and
its association with TIDM and CD. Some studies have reported

better metabolic control (lower HbAlc values) in patients with
both diseases [23,24], while others have observed no difference
between the children with only TIDM and children with TIDM
and CD [10,25]. In our cohort, the glycemic control was similar in
both groups. Therefore, in our cohort having CD added to TIDM
does not lead to a worse metabolic control. Though we could
not find statistically significant differences, some studies have
shown the effects of following a gluten-free diet on the glycemic
metabolism, since the intake of carbohydrates in children with CD
is lower compared to the general population, this difference could
be explained by the higher cost of the gluten-free products and
its poor palability [26], although, on the other hand, the glycemic
index of gluten-free foods can be higher than the normal diet.

The main limitation of our study was the limited size sample
and the retrospective character of design.

Conclusion

CD has a high prevalence in patients with TIDM, with
the highest risk on the onset or along the first 2 years of follow-
up, thus it is recommended a scheduled screening should be
undertaken periodically, being specially alert with girls under 5
years of age with or without gastrointestinal symptomatology. We
could cautiously state that In this specific population it could not
be necessary to take a biopsy if the anti-tTGA titers are positive
(>10NV) in a second blood sample, since there is no evidence that
there is a generalized autoimmune status during the T1DM onset.
It should also be taken into account the impact a biopsy may have
in the child and their families lives, as well as the risks it carries. If
the titers remain elevated but not more than 10NV (indeterminate)
a biopsy should be done in order to make the diagnosis of CD.
Our results should be ascertained with more prospective and with
higher size studies in order to give specific recommendations for
T1DM patients.

Conflict of interest:

The authors declare that they have no conflict of interest.
Funding sources:

No funding was received.

Authors list and his/her respective roles in the submitted work:
Authors:

- Elena Rodriguez-Barber*

- Ana Asensio-Fernandez*

- Judith Raya-Mufioz

*Contributed to the article equally

Participating investigators:

5

Curr Trends Intern Med, an open access journal

ISSN: 2638-003X

Volume 6; Issue 03



Citation: Rodriguez-Barber E, Asensio-Fernandez A, Raya-Muioz J, Ventura PS, Clemente M, et al. (2022) Behaviour of Anti-transglutaminase Antibodies in Pediatric
Population with Type 1 Diabetes: Is It Possible to Save the Biopsy?. Curr Trends Intern Med 6: 181. DOI: 10.29011/2638-003X.100081

Montserrat Montraveta: served as scientific advisor and
critically reviewed the study proposal

Paula Sol Ventura: participated in technical editing of the
manuscript and served as statistic advisor

Maria Clemente: provided and cared for study patients
Oscar Segarra: provided and cared for study patients

Marta Murillo-Vallés: served as scientific advisors and
provided and cared for study patients

References

1.

10.

1.

12.

Goodwin G (2019) Type 1 Diabetes Mellitus and Celiac Disease:
Distinct Autoimmune Disorders That Share Common Pathogenic
Mechanisms. Horm Res Paediatr 92: 285-292.

Agardh D, Nilsson A, Tuomi T, Lindberg B, Carlsson Ak, et al. (2001)
Prediction of silent celiac disease at diagnosis of childhood type
1 diabetes by tissue transglutaminase autoantibodies and HLA.
Pediatric Diabetes, 2: 58-65.

Cohn A, Sofia AM, Kupfer SS (2014) Type 1 diabetes and celiac
disease: clinical overlap and new insights into disease pathogenesis.
Curr Diab Rep 14: 517.

Slae M, Romem A, Edri S, Toker O, Wilschanski M, Strich D (2019)
Celiac Disease and Celiac Antibodies in DM1 Patients: When Are
Screening and Biopsy Recommended?. Dig Dis Sci 64: 487-492.

Pham-Short A, Donaghue KC, Ambler G, Phelan H, Twigg S, Craig ME
(2015) Screening for celiac disease in type 1 diabetes: a systematic
review. Pediatrics 136: e170-176.

Global IDF/ISPAD Guideline for
Adolescence.

Weiss B, Pinhas-Hamiel O (2017) Celiac Disease and Diabetes: When
to Test and Treat. J Pediatr Gastroenterol Nutr 64: 175-179.

Diabetes in Childhood and

Husby S, Koletzko S, Korponay-Szabd |, Kurppa K, Mearin ML, et al.
(2020) European Society Paediatric Gastroenterology, Hepatology
and Nutrition guidelines for diagnosing coeliac disease 2020. Pediatr
Gastroenterol Nutr 70: 141-156.

Pitocco D, Giubilato S, Martini F, et al. (2011) Combined atherogenic
effects of celiac disease and type 1 diabetes mellitus. Atherosclerosis
217: 531-535.

Taler 1, Phillip M, Lebenthal Y, de Vries L, Shamir R, Shalitin S (2012)
Growth and metabolic control in patients with type 1 diabetes and
celiac disease: a longitudinal observational case-control study. Pediatr
Diabetes 13: 597-606.

Velasco-Benitez CA, et al. (2018) Prevalence of markers of celiac
disease in Colombian children with diabetes mellitus type 1. Colomb
Med (Cali) 49: 273-279.

Parkkola A, et al. (2018) Transglutaminase antibodies and celiac
disease in children with type 1 diabetes and in their family members.
Pediatric diabetes 19:305-313.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Punales M, et al. (2019) Prevalence of celiac disease in a large cohort
of young patients with type 1 diabetes. Pediatric diabetes 20: 414-420.

Poulain C, Johanet C, Delcroix C, Lévy-Marchal C, Tubiana-Rufi N
(2007) Prevalence and clinical features of celiac disease in 950
children with type 1 diabetes in France. Diabetes Metab 33: 453(1458.

Joshi R, Madvariya M (2015) Prevalence and clinical profile of celiac
disease in children with type 1 diabetes mellitus. Indian J Endocrinol
Metab 19: 797-803.

Shahramian |, Bazi A, Sargazi A (2018) An Overview of Celiac Disease
in Childhood Type 1 Diabetes. Int J Endocrinol Metab 16: e66801.

Uibo O, Heilman K, Rago T, et al. (2010) Symptomless celiac disease
in type 1 diabetes: 12-year experience in Estonia. Pediatr Int 52:
23011233.

American Diabetes Association (2018) 12. Children and Adolescents:
Standards of MEdical Care in Diabetes - 2018. Diabetes Care 41:
S126-136.

Joshi KK, Haynes A, Davis EA, D’Orsogna L, McLean-Tooke A (2019)
Role of HLA-DQ typing and anti-tissue transglutaminase antibody
titers in diagnosing celiac disease without duodenal biopsy in type 1
diabetes: A study of the population-based pediatric type 1 diabetes
cohort of Western Australia. Pediatr Diabetes 20: 567-573.

Thompson G, Grover Z, Loh R, et al. (2020) Assessment of European
Society of Paediatric Gastroenterology Hepatology and Nutrition
(ESPGHAN) guidelines in an Australian paediatric population.
Pathology 52: 568-575.

Craig ME (2017) Prevalence of Celiac disease in 52.721 youth with
type 1 diabetes: international comparison across three continents.
Diabetes Care 40: 1034-1040.

Cerutti F, Bruno G, Chiarelli F, Lorini R, Meschi F, Sacchetti C;
Diabetes Study Group of the Italian Society of Pediatric Endocrinology
and Diabetology (2004) Younger age at onset and sex predict celiac
disease in children and adolescents with type 1 diabetes: an Italian
multicenter study. Diabetes Care 27: 1294—1298.

Pham-Short A, C Donaghue K, Ambler G, et al. (2014) Early elevation
of albumin excretion rate is associated with poor gluten-free diet
adherence in young people with coeliac disease and diabetes. Diabet
Med 31: 208-212.

Nagl K, Esther B (2019) Lower HbA1c in patients with type 1 diabetes
and celiac disease who reached celiac-specific antibody-negativity - A
multicenter DPV analysis. Pediatic Diabetes 20: 1100-1109.

Simmons KM, McFann K, Taki |, et al. (2016) Reduced Bone Mineral
Density Is Associated with Celiac Disease Autoimmunity in Children
with Type 1 Diabetes. The Journal of Pediatrics 169: 44-8.e1.

Pham-Short A, Donaghue KC, Ambler G, Garnett S, Craig ME (2017)
Greater postprandial glucose excursions and inadequate nutrient
intake in youth with type 1 diabetes and celiac disease. Sci Rep 7:
45286.

6

Curr Trends Intern Med, an open access journal

ISSN: 2638-003X

Volume 6; Issue 03


https://pubmed.ncbi.nlm.nih.gov/31593953/
https://pubmed.ncbi.nlm.nih.gov/31593953/
https://pubmed.ncbi.nlm.nih.gov/31593953/
https://pubmed.ncbi.nlm.nih.gov/15016199/
https://pubmed.ncbi.nlm.nih.gov/15016199/
https://pubmed.ncbi.nlm.nih.gov/15016199/
https://pubmed.ncbi.nlm.nih.gov/15016199/
https://pubmed.ncbi.nlm.nih.gov/24952108/
https://pubmed.ncbi.nlm.nih.gov/24952108/
https://pubmed.ncbi.nlm.nih.gov/24952108/
https://pubmed.ncbi.nlm.nih.gov/30377886/
https://pubmed.ncbi.nlm.nih.gov/30377886/
https://pubmed.ncbi.nlm.nih.gov/30377886/
https://pubmed.ncbi.nlm.nih.gov/26077482/
https://pubmed.ncbi.nlm.nih.gov/26077482/
https://pubmed.ncbi.nlm.nih.gov/26077482/
https://pubmed.ncbi.nlm.nih.gov/27574884/
https://pubmed.ncbi.nlm.nih.gov/27574884/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/21601206/
https://pubmed.ncbi.nlm.nih.gov/21601206/
https://pubmed.ncbi.nlm.nih.gov/21601206/
https://pubmed.ncbi.nlm.nih.gov/22564209/
https://pubmed.ncbi.nlm.nih.gov/22564209/
https://pubmed.ncbi.nlm.nih.gov/22564209/
https://pubmed.ncbi.nlm.nih.gov/22564209/
https://pubmed.ncbi.nlm.nih.gov/30700920/
https://pubmed.ncbi.nlm.nih.gov/30700920/
https://pubmed.ncbi.nlm.nih.gov/30700920/
https://pubmed.ncbi.nlm.nih.gov/28745034/
https://pubmed.ncbi.nlm.nih.gov/28745034/
https://pubmed.ncbi.nlm.nih.gov/28745034/
https://pubmed.ncbi.nlm.nih.gov/30737863/
https://pubmed.ncbi.nlm.nih.gov/30737863/
https://pubmed.ncbi.nlm.nih.gov/17964843/
https://pubmed.ncbi.nlm.nih.gov/17964843/
https://pubmed.ncbi.nlm.nih.gov/17964843/
https://pubmed.ncbi.nlm.nih.gov/26693431/
https://pubmed.ncbi.nlm.nih.gov/26693431/
https://pubmed.ncbi.nlm.nih.gov/26693431/
https://pubmed.ncbi.nlm.nih.gov/30214462/
https://pubmed.ncbi.nlm.nih.gov/30214462/
https://pubmed.ncbi.nlm.nih.gov/19744227/
https://pubmed.ncbi.nlm.nih.gov/19744227/
https://pubmed.ncbi.nlm.nih.gov/19744227/
https://pubmed.ncbi.nlm.nih.gov/29222383/
https://pubmed.ncbi.nlm.nih.gov/29222383/
https://pubmed.ncbi.nlm.nih.gov/29222383/
https://pubmed.ncbi.nlm.nih.gov/30985044/
https://pubmed.ncbi.nlm.nih.gov/30985044/
https://pubmed.ncbi.nlm.nih.gov/30985044/
https://pubmed.ncbi.nlm.nih.gov/30985044/
https://pubmed.ncbi.nlm.nih.gov/30985044/
https://pubmed.ncbi.nlm.nih.gov/32586687/
https://pubmed.ncbi.nlm.nih.gov/32586687/
https://pubmed.ncbi.nlm.nih.gov/32586687/
https://pubmed.ncbi.nlm.nih.gov/32586687/
https://pubmed.ncbi.nlm.nih.gov/28546222/
https://pubmed.ncbi.nlm.nih.gov/28546222/
https://pubmed.ncbi.nlm.nih.gov/28546222/
https://pubmed.ncbi.nlm.nih.gov/15161778/
https://pubmed.ncbi.nlm.nih.gov/15161778/
https://pubmed.ncbi.nlm.nih.gov/15161778/
https://pubmed.ncbi.nlm.nih.gov/15161778/
https://pubmed.ncbi.nlm.nih.gov/15161778/
https://pubmed.ncbi.nlm.nih.gov/24117620/
https://pubmed.ncbi.nlm.nih.gov/24117620/
https://pubmed.ncbi.nlm.nih.gov/24117620/
https://pubmed.ncbi.nlm.nih.gov/24117620/
https://pubmed.ncbi.nlm.nih.gov/31430021/
https://pubmed.ncbi.nlm.nih.gov/31430021/
https://pubmed.ncbi.nlm.nih.gov/31430021/
https://pubmed.ncbi.nlm.nih.gov/26561381/
https://pubmed.ncbi.nlm.nih.gov/26561381/
https://pubmed.ncbi.nlm.nih.gov/26561381/
https://pubmed.ncbi.nlm.nih.gov/28338063/
https://pubmed.ncbi.nlm.nih.gov/28338063/
https://pubmed.ncbi.nlm.nih.gov/28338063/
https://pubmed.ncbi.nlm.nih.gov/28338063/

	_heading=h.gjdgxs
	_heading=h.2et92p0

