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Abstract 
Background: Several recent studies have shown an increased incidence of hypothyroidism in many chronic in amma-
tory diseases, especially rheumatoid arthritis, and others studies have shown a relationship between hypothyroidism in 
patients with rheumatoid disease and the degree of disease activity.

Aim of the Study: To know the extent of hypothyroidism in a sample of patients with rheumatoid arthritis in Al-Assad 
and Al-Mowasat University Hospital in Damascus, to link this to the effectiveness of rheumatoid disease, and to com-
pare with a group of healthy controls.

Materials and Methods: A cross-sectional/case-control study was conducted on 134 patients diagnosed with rheuma-
toid arthritis, and a healthy cohort of 134 people from the University Hospitals in Damascus.

The presence of hypothyroidism was compared between the two groups of patients and controls. Hypothyroidism in 
patients was also compared with the disease activity index, after dividing them according to the effectiveness index 
(DAS28-ESR) into three groups: mild, moderate, and severe disease activity. The data was analyzed using the statisti-
cal analysis program (SPSS) version and the variable was considered statistically signi cant when the P-Value is less 
than (0.05) [1].

Results: The average age of both patients and controls was (50.6±3.9) and (44.3±2.01) years, respectively. The pro-
portion of females in the sample of patients was (%84.3) and the percentage of females in the control sample (%80.6), 
the number of patients with hypothyroidism was 43 patients (%32), and the number of infected controls was 10 people 
(%7.5) P-Value < 0.000. The type of hypothyroidism in patients was classi ed into clinical hypothyroidism (%67.44) 
and subclinical hypothyroidism (%32.56). %24.6 of patients and %6 of controls had positive TPO antibodies (P-Value 
< 0.000). The study has shown a positive correlation between hypothyroidism and disease ecacy indicator (DAS28-
ESR).

Conclusion: Increased incidence of hypothyroidism and TPO antibodies in patients with rheumatoid disease compared 
to healthy subjects, and an increase in the degree of disease activity in patients with rheumatoid disease diagnosed with 
hypothyroidism compared to patients with rheumatoid disease without hypothyroidism.
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Introductory Part
Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune disease, and 
it is considered one of the most common systemic in ammatory 
diseases that affect the synovial joints and many other organs 
and tissues.

Extra-articular manifestations occur in approximately 40% of 

patients, such as interstitial lung diseases, pleural effusions, vas-
culitis, thyroid disorders, and others.

Immune thyroid disorders (AITD) are considered one of the 
most common immune disorders in patients with rheumatoid 
disease, manifesting as a disorder of thyroid function and an in-
crease in the production of anti-TPO, anti-TG antibodies. There-
fore, several studies have focused on studying the relationship 
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between rheumatoid disease and thyroid disorders, as many 
studies have shown.  There is a recent study of the existence of a 
relationship between the presence of hypothyroidism in patients 
with rheumatoid disease and the degree of effectiveness of the 
disease, so this research aims to compare the extent of the occur-
rence of hypothyroidism between a group of patients diagnosed 
with rheumatoid arthritis from the reviewers and admissions to 
Al-Assad and Al-Mowasat University Hospitals in Syria and a 
group of healthy controls from the patients’ companions.  In ad-
dition to studying the existence of a correlation between hypo-
thyroidism on the one hand and disease activity estimated using 
the effectiveness index (DAS28-ESR) on the other hand, in a 
sample of patients in both hospitals. Because of the prevalence 
of hypothyroidism and the absence of similar studies in Syria on 
this subject, this research was conducted.

Search Limits
The studied sample is taken from two university hospitals in Da-
mascus, and it does not necessarily represent all patients in Syr-
ia, just as the relationship was not studied in a scient number of 
patients who did not receive any disease-modifying treatment, 
and therefore we cannot neutralize the role of drugs that may 
affect the thyroid gland.  And lead to disturbance of its functions.

Research Methods, Tools and Method of Work
Samples were collected between January 2020 and January 2022 
in Al-Assad and Al-Mowasat University Hospitals, by recording 
patient data and necessary controls according to a questionnaire 
for our cross-sectional study/case-control, after obtaining the in-
formed consent of the participants.

The study included 134 patients diagnosed with rheumatoid 
arthritis previously or at entry into the study, regardless of the 
duration of the disease and the treatments used, according to the 
classi cation criteria for rheumatoid arthritis according to the 
American College of Arthritis and the European Society Against 
Rheumatism in 2010 [2].

It also included 134 healthy people, through questioning and 
clinical examination, who were accompanying patients.   Pa-
tients who are pregnant or in the postpartum period, patients un-
der 16 years of age, patients with autoimmune disease, pre-ex-
isting diabetes mellitus, renal in suciency, chronic liver disease 
or malignancy, and patients with previous surgical intervention 
on the thyroid gland or using known medications were also ex-
cluded.  They disrupt the functions of (lithium, amiodarone, in-
terferonalpha).

All patients participating in the research underwent clinical and 
laboratory evaluation:

Clinical Evaluation 
It included taking a detailed clinical history and documenting 
the following information: age, gender, current habits, disease 
diagnosis conditions, current articular complaints, medications 
used, surgical and pathological antecedents.  A general clinical 
examination was also performed, the thyroid gland was exam-
ined, a careful examination of the articular system was carried 
out, the number of painful joints, the number of swollen joints 

were documented, and the patient’s selfassessment of his gener-
al health status using the visual analogue scale.

Laboratory Evaluation
Venous blood was drawn for all 134 patients, and analyzes were 
performed.

TSH-FT4-anti TPO-ESR-CBC)), using the devices in the lab-
oratories of Al-Assad and Al-Mowasat University Hospitals. 
Only healthy controls (TSH-FT4-anti TPO) were withdrawn.

The normal TSH value ranges from (0.270-4.20 uIU∕ml), the 
normal FT4 value ranges from (0.932-1.7 ng∕dl) and the normal 
anti-TPO value ranges from (0.0-34 IU∕L).

After completing the previous steps, the patients were divided 
into four groups according to the indicator (DAS28-ESR) as fol-
lows: the group of patients with high activity (DAS28 > 5.1), the 
group of patients with moderate activity (DAS28 >3.2 to 5.1) 
and the group of patients with mild activity (DAS28).  from 2.6 
to 3.2) and the recumbent patient group (DAS28<2.6).

In the rst arm, the presence of hypothyroidism and TPO anti-
bodies were compared between patients and controls in both 
hospitals.

While in the second arm, hypothyroidism was compared with 
the degree of disease activity in each of the two hospitals.

After completing the data collection, it was entered into the 
computer and analyzed using the Statistical Package for Social 
Sciences (SPSS) (version 24) (IBM Corporation, Armonk, New 
York, USA) and Excel 2016.  A predictive value less than 0.05 (P 
value < 0.05) was considered statistically signi can’t.

Introduction
Rheumatoid arthritis is a chronic in ammatory autoimmune sys-
temic disease that is the most common joint disease affecting 
0.5-1% of adults in the United States of America That is about 
one and a half million people annually, The disease is more com-
mon in women and can start at any age, but its peak incidence is 
between 40-60 years [3, 4].

Despite the  prevalence of rheumatoid disease worldwide, re-
gardless of race and geographic location, there are some excep-
tions, with a low prevalence observed in Africa and a higher 
prevalence in North America 5%.

The most common clinical manifestation is symmetric polyar-
thritis affecting the small joints, especially of the hands, feet and 
wrists,Clinical extra-articular manifestations occur in approxi-
mately 40% of patients and are associated with poor prognosis 
and increased morbidity and mortality. Also commonly seen in 
severe disease associated with RF positivity, ACPA and/or HLA 
DR4 positivity Most patients suffer from systemic symptoms 
such as general fatigue, low-grade fever, weight loss, skin in-
jury, ocular injury, heart, chest, blood, vasculitis, thyroid injury, 
and others [5].
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An increase in the incidence of thyroid disorders has been re-
corded in patients with immune diseases , and this may be ex-
plained by a number of mechanisms, including HLA-dependent 
genetic factors and other factors [6].

Several recent studies have shown a higher incidence of auto-
immune thyroid disease in patients with rheumatoid disease 
compared to other connective tissue diseases, Hypothyroidism 
is considered the Most happening thyroid disorder in rheumatoid 
disease, with a predominance of females in most of the research, 
where observed The prevalence of hypothyroidism is three 
times higher in women with rheumatoid disease compared to 
non-in ammatory diseases such as bromyalgia and osteoporosis. 
Where genetic and environmental risk factors shared between 
the two diseases have been described,  as the presence of genes 
(PTPN22,  HLA-DRB1, CD40,CTLA4) which increase the risk 
of autoimmune thyroid lesions and are the same genes that con-
tribute to the pathological mechanism of rheumatoid disease 
Several common environmental risk factors,as smoking, have 
also been studied. And advanced age, females, and an increase 
in body mass, which are considered as predisposing risk factors 
for rheumatoid disease and thyroid disease [7-9].

In addition, recent studies have shown the role of thyroid hor-
mones in causing in ammation, as they stimulate the production 
of oxygen radicals in neutrophils It increases the expression of 
MHC2 and stimulates the secretion of in ammatory cytokines 
IL12, IL6, IL8, from cells, It activates the proliferation of lym-
phocytes, natural killer cells, and the production of super-an-
ion[10, 11].

An association between rheumatoid arthritis and thyroid lesions 
has been reported,Where the Occurrence rate of hypothyroid-
ism with or without an immune cause was 0.05%-34% of the 
patients with rheumatoid disease [12-15]. The percentage rises 
to 38% When thyroid antibodies are positive, and these rates 
are signi cantly higher when compared to the general population 
[16-18].

The relationship between rheumatoid disease and its effective-
ness and hypothyroidism has been studied in many studies. In 
a study conducted by Joshi in 2017 in India on 52 patients with 
rheumatoid disease, it was found that there was hypothyroidism 
in 38.4% of patients with rheumatoid disease, and there was an 
important relationship between high levels of TSH and disease 
ecacy (ESR)-DAS28 [19].

And in the study of Qian li et la in 2019 in China on 65 patients 
with rheumatoid disease and 550 of the controls, it con rmed an 
increased risk of hypothyroidism in rheumatoid patients com-
pared to the controls with a value of  (0.001}P-value) [20].

In the study of Hiatham Azeem in Egypt in 2019, which he con-
ducted on 1000 rheumatoid patients and 200 of the controls, and 
the study lasted for about a year and a half, the prevalence of 
hypothyroidism was 28% of patients, and TPO antibodies were 
positive in 5.6% of patients, compared to 2% of the controls. A 
positive correlation between high TSH numbers and rheumatoid 
disease ecacy (DAS28-ESR) [21].

In a case control study conducted by Nazary and colleagues in 
the United States of America in 2021 (51) including 400 patients 
with rheumatoid disease and 400 controls, the incidence of hy-
pothyroidism was 7.75% of patients compared to 2.5% of the 
controls with a P-value=0.0007, and the percentage of antibod-
ies Positive TPO in 13% of rheumatoid patients compared to 
5.5% of controls.

In a recent study conducted by Hung Ming in Taiwan in 2022 
on 16,714 rheumatoid disease patients and 66,856 controls, it 
showed an increased risk of developing hypothyroidism in the 
context of rheumatoid disease, where the incidence was 1.67 
times higher than the controls, and the effectiveness of rheuma-
toid disease was higher in patients with hypothyroidism com-
pared to patients without [22].

There are more studies on the relationship between hypothyroid-
ism and rheumatoid disease and its effectiveness, which will be 
detailed now and compared later with the results of our study.

Evaluation of Disease Activity
Disease control and remission are evaluated by several approved 
international standards, some of which are based on data taken 
from the patient only, while some of them require careful clini-
cal examination by the doctor and laboratory analysis.

It is important to use one of these scales to assess disease e	
cacy, and it is not important which scale is used [23].
According to the American College of Rheumatology (ACR), 
eleven measures of disease effectiveness have been approved 
and ve measures have been recommended (Table 4), which are 
[24].

1-Disease Activity Score in 28 joints with Erythrocyte Sedi-
mentation Rate or C-Reactive Protein Level (DAS28-ESR or 
DAS28-CRP).
2-Clinical Disease Activity Index (CDAI).
3-Simpli ed Disease Activity Index (SDAI).
4-Routine Assessment of Patient Data 3 (RAPID3).
5- Patient Activity Scale-II (PAS-II).



       Volume 2 | Issue 1 | 52Biomed Sci Clin Res, 2023

Table 1: The American College of Rheumatology’s Recommended Rheumatoid Disease Effectiveness Measures and Cut-Off 
Values for Each. Excerpted from the Article

Anderson J, Caplan L, et al. Rheumatoid arthritis disease activity measures: American College of Rheumatology recommendations 
for use in clinical practice. Arthritis Care Res(Hoboken). 2012 May;64(5):640-7.

The DAS28 scale is easy to calculate and can be used in clinical 
practice, as it is based on the evaluation of 28 joints without giv-
ing a speci c score for each joint, as the number of painful joints 
and the number of swollen joints are entered in addition to the 
sepsis number or C-reactive protein, and the general evaluation 
by the patient (  Patient Global Assessment ) in a mathematical 
equation. Patients are divided according to the result into severe 
activity when the DAS28 is greater than 5.1, moderate effective-
ness when it is greater than 3.2 and less than 5.1, low effective-
ness when it is greater than or equal to 2.6 and less than or equal 
to 5.1, while it is considered recumbent when the DAS28 is less 
from 2.6.

Practical Section
The First Chapter: The Aim of The Research and the Meth-
od of Conducting it
Research Objective
Finding out the extent of hypothyroidism in patients with rheu-
matoid disease attending Al-Assad and AlMowasat University 
Hospitals, and linking that to the effectiveness of rheumatoid 
disease.

Study Materials and Methods
• Study style: Cross Sectional / Case Control.
• Place of study: Al-Assad University Hospital and Al-Mowasat 
University Hospital in Damascus.
• The time and duration of the study: starting from Septem-
ber 2020 AD until March 2022 AD, when the sample size was 
completed.
• Sample Size: The sample size was calculated using (Raosoft.
com) website and it consisted of (134) patients and (134) con-
trols with a con dence interval (95%).

The Inclusion Criteria
Patients who have previously or currently diagnosed rheuma-
toid disease according to the classi cation criteria for rheumatoid 
arthritis according to the American College of Arthritis and the 
European Society Against Rheumatism for the year 2010.  In ad-
dition to a group of healthy controls, through interrogation and 
detailed clinical examination, from the patients’ companions.

Exclusion Criteria
- Patients who are pregnant or in the postpartum period.
- Patients under 16 years of age.
- Patients who have another autoimmune in ammatory disease, 
diabetes mellitus, renal insu ciency or chronic liver disease.
- Patients with co-infections.
- Patients with malignancy.
- Patients who are using drugs known to cause disruption of thy-
roid function (lithium, amiodarone,interferon-alpha).

Study Tools
- The classi cation criteria for rheumatoid arthritis according to 
the American College of Rheumatologyand the European Soci-
ety Against Rheumatism 2010 [25, 26]
- Rheumatoid Arthritis Effectiveness Index (DAS28-ESR) [27].
- Criteria for the diagnosis of hypothyroidism according to the 
American Thyroid Association (ATA) andthe American Associ-
ation of Clinical Endocrinologists (AACE) [28].

The study was divided into two arms.  The rst: to compare the 
presence of hypothyroidism and TPO antibodies between pa-
tients with rheumatoid disease and normal people, and the sec-
ond: to compare the presence of hypothyroidism among patients 
with low, medium, and severe activity, and to determine the type 
of relationship between hypothyroidism and the indicator of dis-
ease activity (DAS28-ESR).
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Informed consent was taken from all (268) research participants.

All patients participating in the research underwent a clinical 
and laboratory evaluation, and the results were recorded in a 
questionnaire. The questionnaire form was presented in the ap-
pendices at the end of the research.

Clinical Evaluation 
It included taking a detailed clinical history and documenting 
the following information: age, gender, current habits, diagnos-
tic conditions, current articular complaints, medications used, 
and surgical history. A careful clinical examination of the ar-
ticular system was also conducted, documenting the number of 
painful joints and the number of swollen joints, and the patient’s 
selfassessment of his general health status using the visual ana-
logue scale [29].

Laboratory Evaluation 
Venous blood was drawn for all 134 patients, and analyzes (an-
tiTPO-ESR-FT4-TSH-CBC) were performed using the automat-
ed analyzer device located in the laboratory of Al-Assad Univer-
sity Hospital Cobas e 601 (Elecsys TSH) in Al-Assad Hospital.  
And the automatic analyzer device located in the laboratory of 
Al-Mowasat University Hospital (IMMULITE SIEMENS), and 
FT4-TSH-antiTPO analyzes were withdrawn only for healthy 
controls.

The normal value of TSH is between (0.270-4.2 IU∕ml) accord-
ing to the laboratory of Al-Assad Hospital and between (0.3-5.0 
mic IU/ml) according to the laboratory of Al-Mowasat Hospi-
tal, and the normal value of FT4 is between (0.932-1.71 ng∕dl)) 
according to the laboratory of Al-Assad Hospital and between 
(0.8-1.8 ng/dl) according to the Mouwasat Hospital laborato-
ry. The normal value of TPO antibodies ranged between 0.0-
34 IU∕ml) according to the laboratory of Al-Assad Hospital and 
between (1.0-16.0 IU/L) according to the laboratory of Al-Mo-
wasat Hospital.

After completing the previous steps, the patients were divided 
into three groups according to the index (DAS28-ESR) as fol-
lows: the group of patients with high activity (DAS28 > 5.1), 
the group of patients with moderate activity (DAS28 > 3.2 to 
5.1), and the group of patients with mild activity (DAS28 from 
2.6 to3.2).

The patients were divided according to the presence of hypothy-
roidism into two groups: the group of patients with hypothyroid-
ism, and the group of patients without hypothyroidism.  In the rst 
arm, the presence of hypothyroidism and the positivity of TPO 
antibodies were compared between patients and controls in each 
of the two hospitals.  In the second arm, the presence of hypo-
thyroidism was compared with the degree of disease activity in 
each of the two hospitals.

Statistical Methods Used
The analysis was carried out using the Statistical Package for 
Social Sciences (SPSS) (version 25) (IBM
Corporation, Armonk, New York, USA) and Excel 2016. The 
predictive value less than 0.05 (P value <
0.05) was considered statistically signi can’t.

 A-Descriptive Statistics
 For categorical variables: we relied on percentages and bar 
charts.
 For continuous variables: measures of central tendency (the 
mean and the standard deviation) were used.

B-Inferential Statistical
To test the statistical relationships between the basal characteris-
tics, we used the following statistical methods:
- Student’s t-test, expressed as “t” for comparison of continuous 
variables.
- Chi-square test and expressed as “X2” to compare categorical 
variables with a normal distribution.
- Pearson’s test to assess the association between hypothyroid-
ism and disease activity.

Ethical Considerations
Scienti c research ethics requires respecting the rights, opinions, 
and dignity of others, whether they are fellow researchers, re-
search participants, or research targets. The principles of scienti 
c research ethics generally adopt the values of armative action 
and avoidance of harm, and these two values must be the pil-
lars of ethical considerations during the research process.   In 
our research, the ethical considerations of credibility, trust, and 
commitment to con dentiality of information will be adhered to 
through consent.

The questionnaire and the form that was used in the research are 
included in the appendices at the end of the research.

Research Results
The Studied Sample
The study included 134 patients with rheumatoid disease and 
134 controls. The occurrence of hypothyroidism was compared 
between the patients and controls group. The patients were di-
vided into three groups according to the effectiveness index 
(DAS28-ESR). The three groups were compared with hypothy-
roidism in the context of rheumatoid disease, where the presence 
of hypothyroidism was proven as a diagnosis. Con rmed in 43 of 
the 134 patients with rheumatoid disease included in the study.

The Research Sample (Patients and Controls) is Distributed 
According to Age
The ages of patients and controls ranged between 20 and 80 
years, with the mean age of patients (50.6
± 3.9) and the mean age of controls (44.3 ± 2.01), as shown in 
Table (2)
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Table 2: Research sample (patients and controls) by age:

mean age + standard deviation The number Sample (n)
44.3±2.01 134 Sample
50.6±3.6 134 Rheumatoid patients
49.2±4.9 43 Rheumatoid patients with  hypothyroidism
50.14±4.43 91 Rheumatoid patients without hypothyroidism

The Research Sample (Patients and Controls) is Distributed 
According to Gender
The sample of patients with rheumatoid disease was distributed 
according to sex to (84.3%) females and (19.4%) males. The 
percentage of female controls was (80.6%) and males (19.4%). 
The percentage of patients with hypothyroidism was (88.4%) fe-

males and (11.6%) males.  The distribution of patients without 
hypothyroidism was (82.4%) females and (17.6%) males.  The 
reason is due to female dominance due to the prevalence of rheu-
matoid disease and hypothyroidism in women more than in men 
[30, 31].  As shown in Table(3).

Table (3): Distribution of the research sample, patients and controls, according to gender:

Sex Sample (n)
Male Female 
26(19.4%) 108(80.6%) Control (134)
21(15.7%) 113(84.3%) Rheumatoid patients (134)
5(11.6%) 38(88.4%) Rheumatoid patients with hypothyroidism
16(17.6%) 75(82.4%) Rheumatoid patients without hypothyroidism

To study the presence of a difference in the ratio of males and 
females between controls and rheumatoid patients, the Pearson 
Chi-Square test was performed:
p-value=0.422>0.05
Thus, there is no statistically signi can’t difference in sex be-
tween controls and rheumatoid patients.
In order to study the existence of a difference in the ratio of 
males and females between rheumatoidpatients with hypothy-
roidism and without hypothyroidism, the Pearson Chi-Square 
test was performed:
p-value=0.376>0.05

Thus, there is no statistically signi cant difference in gender be-
tween the presence or absence of hypothyroidism in rheumatoid 
patients

The Research Sample (Patients and Controls) is Distributed 
According to The Presence of Hypothyroidism
Hypothyroidism was proven in 43 patients with rheumatoid dis-
ease (32%) compared to 10 controls (7.5%), where we notice a 
higher prevalence of hypothyroidism among patients with rheu-
matoid disease compared to controls, as shown in Table No. (4).

Table (4): The distribution of the research sample (patients and controls) according to the presence of hypothyroidism:

Patients sample (134) control sample (134) Sample (n)
percentage Sample percentage Sample
32% 43 7.5% 10 with hypothyroidism
67% 91 92.5% 124 without hypothyroidism

In order to study the importance of the difference in the per-
centage of hypothyroidism between a sample of patients and a 
sample of controls, the Pearson Chi-Square test was conducted:
p-value=0.000<0.05
Hence, there is a statistically signi can’t difference in the per-
centage of hypothyroidism between patients with rheumatoid 
disease and controls, as it is more prevalent in patients with 
rheumatoid disease.
Odd ratio = 5.86
That is, the likelihood of developing hypothyroidism increased 
by 5.86 times if a person had rheumatoid disease compared to 
those without.

Distribution of Patients with Hypothyroidism According to 
the Type of Hypothyroidism (Clinical /Subclinical)
The incidence of clinical hypothyroidism was higher in patients 
with rheumatoid disease than in the subclinical form, as it was 
diagnosed in 29 patients with rheumatoid disease at a rate of 
67.44% compared to 6 subjects with a rate of 60%, and sub-
clinical hypothyroidism was diagnosed in 14 patients with rheu-
matoid disease at a rate of 32.56% compared to 32.56% vs.  4 
persons of the witnesses, at a rate of 40%.  As shown in Table 
No. (5)
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Table (5): The distribution of patients with hypothyroidism according to the type of hypothyroidism (clinical / subclinical):

A smple of patients with A sample of controls with Sample(n) hypothyroidism (43) hypothyroidism (10)
percentag The number percentag The number 
67.44% 29 60% 6 Clinical hypothyroidism
32.56% 14 40% 4 Subclinical hypothyroidism 

In order to study the importance of the difference in the preva-
lence of clinical hypothyroidism between a sample of patients 
and a sample of controls, the Pearson Chi-Square test was con-
ducted:
p-value=0.719>0.05
Hence, there is no statistically signi can’t difference in the type 
of hypothyroidism between the two groups of controls and pa-
tients with rheumatoid disease.

The Research Sample (Patients And Controls) was Distrib-
uted According to the TPO Antibodies
We note that the positivity of TPO antibodies was signi cantly 
higher in patients with rheumatoid disease compared to controls, 
as it was positive in 33 patients with a rate of 24.6% compared to 
8 controls with a rate of 6%.  As shown in Table No. (6)

Table (6): Distribution of the research sample (patients and controls) according to TPO antibodies:

Sample patients (134) Sample control (134) Sample (n)
percentag The number percentag The number 
24.6 % 33 6 % 8 TPOantibodies are positive
75.4 % 101 94 % 126 TPO antibodies are negative

To study the importance of the difference in the percentage of 
positivity for TPO antibodies between a sample of patients and a 
sample of controls, the Pearson Chi-Square test was conducted:
p-value=0.000<0.05
Hence, there is a statistically signi can’t difference in the per-
centage of positivity of TPO antibodies between patients with 
rheumatoid disease and controls, as it is more prevalent in pa-
tients with rheumatoid disease.  Odd ratio = 5.15
That is, the likelihood of developing TPO antibody positivity is 
5.15 times greater if a person has rheumatoid disease compared 
to those without.

Distribution of Rheumatoid Disease Patients According to 
Disease Activity DAS28-ESR
The patients were distributed according to the degree of effec-
tiveness of the disease, where the percentage of patients with 
low effectiveness was (20.8%), and patients with medium ef-
fectiveness (40.4%), which is the highest percentage of patients, 
while the percentage of patients with high effectiveness was 
(38.8%).  As shown in Table No. (7)

Table (7): Distribution of rheumatoid disease patients according to disease activity DAS28-ESR:

mean age + standard deviation DAS ESR 28 percentag The number disease ecacy
2.24±0.5 8.9% 12 Slumber <2.6 
2.9±0.15 11.9% 16 Low (2.6-3.2) 
4.1±0.5 40.4% 54 Middle (3.2-5.1)
5.8±0.55 38.8% 52 High >5.1

Distribution of Rheumatoid Disease Patients with or With-
out Hypothyroidism According to Disease Activity DAS28-
ESR
We note that the percentage of high-ecacy patients with rheuma-
toid disease with hypothyroidism was the highest (60.5%). Pa-
tients with low ecacy constituted the lowest percentage (9.3%), 

and patients with medium ecacy (30.2%). As for patients with 
rheumatoid disease without hypothyroidism, the patients formed   
Those with medium ecacy had the highest percentage (45.1), pa-
tients with low e	 cacy (26.3%), and patients with high ecacy 
(28.6%).  As shown in Table No. (8)

Table (8): Distribution of patients with or without hypothyroidism according to disease activity DAS28-ESR:

Rheumatoid patients without Rheumatoid patients with hypothyroidism (91) hypothyroidism (43)
percentag The number percentag The number disease e cacy
DAS ESR 28
12.1%<2.6 11 2.32% 1 Slumber
14.3% 13 6.98% 3 Low (2.6-3.2)
45.1% 41 30.2% 13 Middle (3.2-5.1)
28.6% 26 60.5% 26 High >5.1
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To study the existence of a relationship between disease activity and hypothyroidism, the Independent samples T-test was conducted:

standard deviation average DAS Rheumatoid disease patients
1.08 5.54 with hypothyroidism
1.30 4.15 Without hypothyroidism

From it, we note that the average degree of disease effective-
ness was greater in patients with hypothyroidism compared to 
non-hypothyroidism patients
p-value=0.000<0.05
Hence, there is a statistically signi cant difference in disease 
ecacy between the presence or absence of hypothyroidism, i.e. 
disease e	cacy increases if patients have hypothyroidism.
By conducting the logistic regression test, they were:
Odd ratio=2.5
That is, with every increase in the incidence of hypothyroidism 
in patients, the probability of disease ecacy increases by 2.5 
times.

Comparison Table of Patients with Rheumatoid Disease 
With or Without Hypothyroidism
A comparison was made between patients with hypothyroidism 
and patients without hypothyroidism, where hypothyroidism 
was diagnosed in 43 patients with rheumatoid disease compared 
to 91 patients with rheumatoid disease without hypothyroidism, 
and the average age of the patients was almost similar in the two 
groups with female control, and the effectiveness of the disease 
was  higher in patients with hypothyroidism compared to pa-
tients without thyroid disease.  As shown in Table No. (9)

Table (9): Comparison of patients with rheumatoid disease with or without hypothyroidism:

Rheumatoid patients without Rheumatoid patients with Sample (n)
hypothyroidism hypothyroidism
91 43 number of patients
50.1 ±4.43 49.2 ±4.9 average age (years)
82.4% female 88.4% female, The ratio %
17.6% Male 11.6%. Male
Female > Male Female > Male Sex
13 (39.4%) 20 (60.6%) Positive for TPO antibodies
0.4 ±3.8 DAS28-ESR 0.4 ±4.3 Disease e cacy

Discussion and Comparison With International Studies
The research included 134 patients with rheumatoid disease and 
134 healthy controls through clinical examination and interroga-
tion, where the ages of patients and controls ranged between 16 
and 80 years, and the mean age of patients was (50.6 ± 3.9) and 
the mean age of controls was (44.3 ± 2.01).  The percentage of 
females in the patient sample was (84.3%) and the percentage of 
males (15.7%). The percentage of females with hypothyroidism 
was (88.4%) and the percentage of males was (11.6%). This is 
explained by the prevalence of rheumatoid disease and hypothy-
roidism in women more than in men.  The percentage of females 
in the control sample was (80.6%) and the percentage of males 
(19.4%). The number of patients with hypothyroidism was 43 
patients with a rate of ((32%), and the number of people with 
hypothyroidism among the controls was 10 people with a per-
centage ((7.5%), P-value<0.000. It was classi ed   The pattern 
of hypothyroidism in patients with hypothyroidism was divided 
into clinical hypothyroidism with a rate of (67.44%) and sub-
clinical hypothyroidism with a rate of (32.56%). The percentage 
of TPO antibody positivity in patients (24.6%) and the percent-
age of TPO antibody positivity in controls (6%), P-value < 0.000 
This shows that the prevalence of hypothyroidism and TPO an-
tibody positivity was higher in patients with rheumatoid disease 
than in controls.

As for the distribution of patients according to the degree of ac-
tivity of the disease, our study showed that about (20.8%) of 
the patients were in a state of low activity, (40.4%) in a state of 

moderate activity, and (38.8%) in a state of severe activity.

By comparing the presence of hypothyroidism among the 
groups of patients divided according to the degree of e cacy, the 
percentage of patients with low e cacy was (9.3%), (30.2%) with 
moderate ecacy, and (60.5%) with severe ecacy. This shows that 
hypothyroidism is associated with an increase in the severity of 
rheumatoid disease.

After conducting the necessary statistical tests, our study showed 
that there is a signi can’t relationship between hypothyroidism 
and the degree of disease activity (DAS28-ESR). Finally, after 
comparing the presence of hypothyroidism among patients and 
controls, it was found that there were statistically signi can’t dif-
ferences between the occurrence of hypothyroidism in patients 
and hypothyroidism in controls.

As a result of our study, hypothyroidism is positively and statis-
tically signi can’t with disease activity in patients with rheuma-
toid disease, and early detection of its presence may be useful in 
predicting disease activity.
Our study must be compared with several international studies 
conducted in this context.

In a study by Enas A. Elattar and his colleagues in 2014 in Egypt, 
on 150 patients with rheumatoid disease and 50 controls, whose 
ages ranged from 62-35 years, the average age was (45.2 ± 7.8), 
with females controlling by 90%, as the incidence of hypothy-
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roidism was among 36  patients (24%) of the patients compared 
to only one patient (2%) of the controls, and TPO antibodies 
were positive in 14 patients (9.3%) compared to 3 of the con-
trols (6%), and by comparing the effectiveness of the disease, 
there were statistically signi cant differences between patients 
with TPO deciency Thyroid and disease activity (DAS28-ESR, 
HAQ).

In a study by Joshi and his colleagues in 2017 in India on 52 pa-
tients with rheumatoid disease, the average age of patients was 
41.4 ± 10 years, and the percentage of females was 75% and 
males 25%, and the number of patients with hypothyroidism was 
20 patients, with a rate of (38.4%), and the study showed There 
was a signi cant correlation between elevated serum TSH levels 
and disease activity index (DAS28-ESR) [32].

In another study in India conducted by Joseph Anoop in 2017 
on 100 patients with rheumatoid disease, the average age of pa-
tients was 43.9 ± 11.96), with the disease controlling females by 
81%, and the percentage of patients with hypothyroidism was 
20% (15% of them were hypothyroidism) [33].  clinical and 5% 
subclinical hypothyroidism), and TPO antibody was positive in 
31% of patients.  The study did not address the effect of hypo-
thyroidism on the effectiveness of rheumatoid disease.

In a case-control study in China conducted by Qian Li and col-
leagues in 2019 on 65 patients with rheumatoid disease and 550 
controls, an increased risk of developing hypothyroidism was 
shown compared to controls (P-value < 0.0074), where the in-
cidence of hypothyroidism was 26.2% vs.  13.5% of controls, 
hypothyroidism was classi ed as 10.8% clinical and 15.4 sub-
clinical [34].

In the study of Hiatham Azeem in 2019 in Egypt, which lasted 
for a year and a half, and was conducted on 1000 patients with 
rheumatoid disease, the infection rate for females was 85% and 
males 15%, and the average age of patients was (40.75 ± 5), and 
the incidence of hypothyroidism was  28%, and the percentage 
of subclinical hypothyroidism was the largest percentage com-
pared to the clinical form, and TPO antibodies were positive in 
5.6% of patients compared to 2% of controls, and with regard to 
the effectiveness of the disease, there was a positive correlation 
between high TSH numbers and the effectiveness of rheumatoid 
disease (DAS28-ESR  ) [35].

In a study by Wassem Mir in India in 2019 that included 250 
patients with rheumatoid disease, the average age of the patients 
was (49.2 ± 12.1) years, and the infection rate was 86.8% for 
females and 13.2% for males [36]. The prevalence of TPO anti-
bodies was studied in patients, as it was positive by 22.5%.  Of 
the patients, the incidence of hypothyroidism was 42.2%, and 
the highest percentage at the expense of the subclinical pattern 
was 38.3%, and this contradicts our study.  The study also com-
pared disease e	 cacy, where disease e	 cacy was higher in 
rheumatoid disease patients with hypothyroidism compared to 
non-hypothyroidism, and there was a positive correlation be-
tween hypothyroidism and (Vas, DAS28-ESR) numbers with a 
P-value = 0.0002.

In the study of Nazary and his colleagues in 2021 in the Unit-
ed States of America, the study pattern was a witness case, and 
the study lasted for a year.  The study included 400 newly diag-
nosed rheumatoid disease patients and 400 controls [37]. The 
incidence of hypothyroidism was 7.75% of patients compared to 
2.5% of controls, with P-value = 0.0007.

In a recent study conducted by Hung-Ming Huang and his col-
leagues in the rst month of 2022 in Taiwan, which included 
16,714 patients with rheumatoid disease and 66,856 controls, 
the average age of the patients was 51.5, with the disease con-
trolling females by 75%, and the study showed an increased risk 
of infection [38]. Hypothyroidism in patients with rheumatoid 
disease, where the incidence of hypothyroidism was 1.74 times 
higher in patients with rheumatoid disease compared to the con-
trol group, and the effectiveness of the disease was clearly high-
er in patients with hypothyroidism compared to non-infected 
patients.

In contrast to our current study, the study was conducted by 
Emamifar and colleagues in Denmark in 2017 on 439 patients 
with rheumatoid disease. The percentage of hypothyroidism was 
(30.4%) of the patients [39].  There is no statistically signi cant 
difference between the effectiveness of rheumatoid disease and 
between the two groups of patients with hypothyroidism and 
non-hypothyroidism, and this may be explained by the differ-
ence in race, geographical location, and environmental variables.

In the study of Posselt and colleagues in 2017 in Brazil, which 
was conducted on 210 patients with rheumatoid disease and 141 
controls, the incidence of hypothyroidism was 16.1% of patients 
and 11.3% of controls, and TPO antibodies were positive in 
11.4% of patients compared to 5.6% of controls [40].  Controls: 
Then the study showed that there was no signi cant difference 
between the two groups of patients and controls in terms of the 
prevalence of hypothyroidism and TPO antibodies, and the study 
did not show any relationship between hypothyroidism and the 
effectiveness of rheumatoid disease.   

In another Swedish study conducted by Waldenlind K and col-
leagues in 2020, which lasted from 2006 to 2016, patients were 
monitored over a period of 3-6 months after the start of treat-
ment with methotrexate [41-69].  The study included 9004 pa-
tients with rheumatoid disease, and the percentage of hypothy-
roidism was 11% of the patients, and the percentage of antibody 
positivity was not studied.  The study also showed a similarity 
in disease ecacy between the two groups of patients with hypo-
thyroidism and non-hypothyroidism. This may be explained by 
environmental variables. Methotrexate treatment and patients’ 
follow-up may have a role in in uencing disease ecacy.

Limitations and Obstacles
The studied sample is taken from two university hospitals in 
Damascus, and it does not necessarily represent all patients in 
Syria, and it is preferable to conduct the study in all Syrian gov-
ernorates.  Patients who did not receive any disease-modifying 
treatment such as sulfasalazine and le unomide, whose effect on 
thyroid function has been shown in recent studies, and we did 
not study the effect of disease duration on it.
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Conclusion and Proposals
Our study showed that there is a positive correlation between 
the presence of hypothyroidism and the degree of activity of 
rheumatoid disease estimated by (DAS28-ESR).  It also showed 
that there are statistically signi can’t differences between the 
presence of hypothyroidism and anti-TPO positivity in patients 
with rheumatoid disease and in controls, where early detection 
of hypothyroidism in the context of rheumatoid disease and 
its treatment may help reduce the effectiveness of the disease.  
Therefore, screening of thyroid function and TPO antibodies is 
recommended for all patients with rheumatoid disease, but more 
comprehensive studies are needed in order to generalize the re-
sults.

Declarations
The author asserts that all procedures contributing to this work 
comply with the ethical standards of the relevant national and 
institutional committees on human experimentation and with 
the Helsinki Declaration of 1975, as revised in 2008. Speci cal-
ly, ethics committee approval was not required as all subjects 
provided written Informed Consent prior to participation in the 
study.

References
1.	 Wu, F., Gao, J., Kang, J., Wang, X., Niu, Q., Liu, J., & 

Zhang, L. (2021). B Cells in Rheumatoid Arthritis： Patho-
genic Mechanisms and Treatment Prospects. Frontiers in 
Immunology, 12. 

2.	 Vale, C., Neves, J. S., von Hafe, M., Borges-Canha, M., & 
Leite-Moreira, A. (2019). The role of thyroid hormones in 
heart failure. Cardiovascular drugs and therapy, 33(2), 179-
188. 

3.	 van der Woude, D., & van der Helm-van, A. H. (2018). Up-
date on the epidemiology, risk factors, and disease outcomes 
of rheumatoid arthritis. Best practice & research Clinical 
rheumatology, 32(2), 174-187. 

4.	 Targonska-Stepniak B. (2019) [Rheumatoid arthritis in el-
derly people]. Wiad Lek. 72(9 cz1):1676– 1682.[Scholar]

5.	 Bryant R. england and Ted R. Mikuls. (2021) Clinical Fea-
tures of Rheumatoid Arthritis.Firestein & Kelley’s Text-
book of Rheumatology, Eleventh Edition. Elsevier, 1238-
1239.[PubMed]

6.	 Valdés-Corona, L. F., Hernández-Doño, S., Rodríguez-Rey-
na, T. S., García-Silva, R., Jakez, J., Escamilla-Tilch, M., ... 
& Granados, J. (2020). Aspartic acid70 in the HLA-DRB1 
chain and Shared Epitope alleles partially explain the high 
prevalence of autoimmunity in Mexicans. Journal of trans-
lational autoimmunity, 3, 100057.

7.	 Li, Q., Wang, B., Mu, K., Zhang, J., Yang, Y., Yao, W., ... & 
Zhang, J. A. (2019). Increased risk of thyroid dysfunction 
among patients with rheumatoid arthritis. Frontiers in endo-
crinology, 9, 799.

8.	 Bilous, I. I., Pavlovych, L. L., & Kamyshnyi, A. M. (2021). 
Primary hypothyroidism and autoimmune thyroiditis alter 
the transcriptional activity of genes regulating neurogenesis 
in the blood of patients. Endocrine Regulations, 55(1), 5-15.

9.	 Al Musaimi, O., Abu-Nawwas, A. H., Al Shaer, D., Khaleel, 
N. Y., & Fawzi, M. (2019). Influence of age, gender, smok-
ing, diabetes, thyroid and cardiac dysfunctions on cystatin 

C biomarker. Medicina de Familia. Semergen, 45(1), 44-51.
10.	 Baldissarelli, J., Mânica, A., Pillat, M. M., Bagatini, M. D., 

Leal, D. B. R., Abdalla, F. H., ... & Schetinger, M. R. C. 
(2020). Increased cytokines production and oxidative stress 
are related with purinergic signaling and cell survival in 
post-thyroidectomy hypothyroidism. Molecular and cellu-
lar endocrinology, 499, 110594.

11.	 Rybakova, A. A., Platonova, N. M., & Troshina, E. A. 
(2020). Oxidative stress and its role in the development of 
autoimmune thyroid diseases. Problemy endokrinologii, 
65(6), 451-457.

12.	 Jonsdottir, I. H., & Dahlman, A. S. (2019). MECHANISMS 
IN ENDOCRINOLOGYEndocrine and immunological as-
pects of burnout: a narrative review. European journal of 
endocrinology, 180(3), R147-R158.

13.	 Nazary, K., Hussain, N., Ojo, R. O., Anwar, S., Kadurei, F., 
Hafizyar, F., ... & Talpur, A. S. (2021). Prevalence of Thy-
roid Dysfunction in Newly Diagnosed Rheumatoid Arthritis 
Patients. Cureus, 13(9).

14.	 Haridas, V., & Haridas, K. (2018). Prevalence and Clinical 
Use of Anti-Thyroid Antibodies in RA Patients: A Prospec-
tive Case-Control Study. The Journal of the Association of 
Physicians of India, 66(5), 14-16.

15.	 Fröhlich, E., & Wahl, R. (2017). Thyroid autoimmunity: 
role of anti-thyroid antibodies in thyroid and extra-thyroidal 
diseases. Frontiers in immunology, 8, 521.

16.	 Sorensen, J. R., Winther, K. H., Bonnema, S. J., Godbal-
le, C., & Hegedüs, L. (2016). Respiratory manifestations 
of hypothyroidism: a systematic review. Thyroid, 26(11), 
1519-1527

17.	 Abd-Elhafeez, H. A., El-Meghawry, E. S., Al-Azhary, S., 
Elfayoumy, K. N., Emran, T., Amin, A. R., & Alzokm, S. 
(2018). Frequency of rheumatoid arthritis in patients with 
autoimmune thyroid disease: a case–control study. Egyptian 
Journal of Obesity, Diabetes and Endocrinology, 4(1), 5.

18.	 Anoop, J., Geetha, F., Jyothi, I., Rekha, P., & Shobha, V. 
(2018). Unravelling thyroid dysfunction in rheumatoid ar-
thritis: history matters. International Journal of Rheumatic 
Diseases, 21(3), 688-692.

19.	 Elattar, E. A., Younes, T. B., & Mobasher, S. A. (2014). Hy-
pothyroidism in patients with rheumatoid arthritis and its 
relation to disease activity. Egyptian Rheumatology and Re-
habilitation, 41(2), 58-65. 

20.	 Andersson, M. L., Svensson, B., & Forslind, K. (2021). 
Distribution of erosions in hands and feet at the time for 
the diagnosis of RA and during 8-year follow-up. Clinical 
Rheumatology, 40(5), 1799-1810.

21.	 Joshi, P., Agarwal, A., Vyas, S., & Kumar, R. (2017). Preva-
lence of hypothyroidism in rheumatoid arthritis and its cor-
relation with disease activity. Tropical doctor, 47(1), 6-10.

22.	 Haitham A Azeem, Ashraf alkabeer, Alaa Mohamed et al. 
(2019). Study of prevalence of hypothyroidism in rheuma-
toid arthritis patients and its impact on disease severity. In-
ternational Journal of Clinical Rheumatology,14(4). 

23.	 Gheita, T. A., & Eesa, N. N. (2019). Rheumatology in Egypt: 
back to the future. Rheumatology International, 39(1), 1-12.

24.	 Lacaille, D., Avina-Zubieta, J. A., Sayre, E. C., & Abra-
hamowicz, M. (2017). Improvement in 5-year mortality 
in incident rheumatoid arthritis compared with the general 

https://doi.org/10.3389%2Ffimmu.2021.750753
https://doi.org/10.3389%2Ffimmu.2021.750753
https://doi.org/10.3389%2Ffimmu.2021.750753
https://doi.org/10.3389%2Ffimmu.2021.750753
https://doi.org/10.1007/s10557-019-06870-4
https://doi.org/10.1007/s10557-019-06870-4
https://doi.org/10.1007/s10557-019-06870-4
https://doi.org/10.1007/s10557-019-06870-4
https://doi.org/10.1016/j.berh.2018.10.005
https://doi.org/10.1016/j.berh.2018.10.005
https://doi.org/10.1016/j.berh.2018.10.005
https://doi.org/10.1016/j.berh.2018.10.005
https://www.elsevier.com/books/firestein-and-kelley-s-textbook-of-rheumatology-2-volume-set/firestein/978-0-323-63920-0
https://www.elsevier.com/books/firestein-and-kelley-s-textbook-of-rheumatology-2-volume-set/firestein/978-0-323-63920-0
https://www.elsevier.com/books/firestein-and-kelley-s-textbook-of-rheumatology-2-volume-set/firestein/978-0-323-63920-0
https://www.elsevier.com/books/firestein-and-kelley-s-textbook-of-rheumatology-2-volume-set/firestein/978-0-323-63920-0
https://doi.org/10.1016/j.jtauto.2020.100057
https://doi.org/10.1016/j.jtauto.2020.100057
https://doi.org/10.1016/j.jtauto.2020.100057
https://doi.org/10.1016/j.jtauto.2020.100057
https://doi.org/10.1016/j.jtauto.2020.100057
https://doi.org/10.1016/j.jtauto.2020.100057
https://doi.org/10.3389/fendo.2018.00799
https://doi.org/10.3389/fendo.2018.00799
https://doi.org/10.3389/fendo.2018.00799
https://doi.org/10.3389/fendo.2018.00799
https://doi.org/10.2478/enr-2021-0002
https://doi.org/10.2478/enr-2021-0002
https://doi.org/10.2478/enr-2021-0002
https://doi.org/10.2478/enr-2021-0002
https://doi.org/10.1016/j.semerg.2018.07.005
https://doi.org/10.1016/j.semerg.2018.07.005
https://doi.org/10.1016/j.semerg.2018.07.005
https://doi.org/10.1016/j.semerg.2018.07.005
https://doi.org/10.1016/j.mce.2019.110594
https://doi.org/10.1016/j.mce.2019.110594
https://doi.org/10.1016/j.mce.2019.110594
https://doi.org/10.1016/j.mce.2019.110594
https://doi.org/10.1016/j.mce.2019.110594
https://doi.org/10.1016/j.mce.2019.110594
https://doi.org/10.14341/probl11827
https://doi.org/10.14341/probl11827
https://doi.org/10.14341/probl11827
https://doi.org/10.14341/probl11827
https://doi.org/10.1530/EJE-18-0741
https://doi.org/10.1530/EJE-18-0741
https://doi.org/10.1530/EJE-18-0741
https://doi.org/10.1530/EJE-18-0741
doi: 10.7759/cureus.18204
doi: 10.7759/cureus.18204
doi: 10.7759/cureus.18204
doi: 10.7759/cureus.18204
https://europepmc.org/article/med/30477056
https://europepmc.org/article/med/30477056
https://europepmc.org/article/med/30477056
https://europepmc.org/article/med/30477056
https://doi.org/10.3389/fimmu.2017.00521
https://doi.org/10.3389/fimmu.2017.00521
https://doi.org/10.3389/fimmu.2017.00521
doi: 10.1089/thy.2015.0642.%5bScholar%5d
doi: 10.1089/thy.2015.0642.%5bScholar%5d
doi: 10.1089/thy.2015.0642.%5bScholar%5d
doi: 10.1089/thy.2015.0642.%5bScholar%5d
doi: 10.4103/ejode.ejode_1_18
doi: 10.4103/ejode.ejode_1_18
doi: 10.4103/ejode.ejode_1_18
doi: 10.4103/ejode.ejode_1_18
doi: 10.4103/ejode.ejode_1_18
https://doi.org/10.1111/1756-185X.13040
https://doi.org/10.1111/1756-185X.13040
https://doi.org/10.1111/1756-185X.13040
https://doi.org/10.1111/1756-185X.13040
https://doi.org/10.4103/1110-161X.132458
https://doi.org/10.4103/1110-161X.132458
https://doi.org/10.4103/1110-161X.132458
https://doi.org/10.4103/1110-161X.132458
https://doi.org/10.1007/s10067-020-05465-x
https://doi.org/10.1007/s10067-020-05465-x
https://doi.org/10.1007/s10067-020-05465-x
https://doi.org/10.1007/s10067-020-05465-x
https://doi.org/10.1177/0049475515627235
https://doi.org/10.1177/0049475515627235
https://doi.org/10.1177/0049475515627235
https://www.openaccessjournals.com/articles/study-of-prevalence-of-hypothyroidism-in-rheumatoid-arthritis-patients-and-its-impact-on-disease-severity-13052.html#:~:text=While%20the%20RA%20patients%20with,to%20establish%20public%20health%20protocols.
https://www.openaccessjournals.com/articles/study-of-prevalence-of-hypothyroidism-in-rheumatoid-arthritis-patients-and-its-impact-on-disease-severity-13052.html#:~:text=While%20the%20RA%20patients%20with,to%20establish%20public%20health%20protocols.
https://www.openaccessjournals.com/articles/study-of-prevalence-of-hypothyroidism-in-rheumatoid-arthritis-patients-and-its-impact-on-disease-severity-13052.html#:~:text=While%20the%20RA%20patients%20with,to%20establish%20public%20health%20protocols.
https://www.openaccessjournals.com/articles/study-of-prevalence-of-hypothyroidism-in-rheumatoid-arthritis-patients-and-its-impact-on-disease-severity-13052.html#:~:text=While%20the%20RA%20patients%20with,to%20establish%20public%20health%20protocols.
F:\opast pdf\Kalyani N\2023\BSCR\Jan\BSCR-22-11\doi 10.1007\s00296-018-4192-0
F:\opast pdf\Kalyani N\2023\BSCR\Jan\BSCR-22-11\doi 10.1007\s00296-018-4192-0
http://dx.doi.org/10.1136/annrheumdis-2016-209562
http://dx.doi.org/10.1136/annrheumdis-2016-209562
http://dx.doi.org/10.1136/annrheumdis-2016-209562


       Volume 2 | Issue 1 | 59Biomed Sci Clin Res, 2023

population—closing the mortality gap. Annals of the rheu-
matic diseases, 76(6), 1057-1063.

25.	 Scherer, H. U., Häupl, T., & Burmester, G. R. (2020). The 
etiology of rheumatoid arthritis. Journal of autoimmunity, 
110, 102400. 

26.	 Giannini, D., Antonucci, M., Petrelli, F., Bilia, S., Alunno, 
A., & Puxeddu, I. (2020). One year in review 2020: patho-
genesis of rheumatoid arthritis. Clin Exp Rheumatol, 38(3), 
387-97.

27.	 Cheng, Q., Chen, X., Wu, H., & Du, Y. (2021). Three he-
matologic/immune system-specific expressed genes are 
considered as the potential biomarkers for the diagnosis of 
early rheumatoid arthritis through bioinformatics analysis. 
Journal of translational medicine, 19(1), 1-15.

28.	 Wouters, F., Maurits, M. P., Van Boheemen, L., Verstappen, 
M., Mankia, K., Matthijssen, X. M., ... & Van Der Helm-
Van, A. H. (2022). Determining in which pre-arthritis stage 
HLA-shared epitope alleles and smoking exert their effect 
on the development of rheumatoid arthritis. Annals of the 
rheumatic diseases, 81(1), 48-55.

29.	 Zhang, X. Y., Jin, J. Y., He, J., Gan, Y. Z., Chen, J. L., Zhao, 
X. Z., ... & Li, Z. G. (2019). Family history of rheumatic 
diseases in patients with rheumatoid arthritis: a large scale 
cross-sectional study. Beijing da xue xue bao. Yi xue ban= 
Journal of Peking University. Health Sciences, 51(3), 439-
444. 

30.	 Schletzbaum, M., Wang, X., Greenlee, R., Piper, M. E., & 
Bartels, C. M. (2021). Predictors of smoking cessation in 
patients with rheumatoid arthritis in two cohorts: most pre-
dictive health care factors. Arthritis Care & Research, 73(5), 
633-639.

31.	 Gianfrancesco, M. A., Trupin, L., Shiboski, S., van der Laan, 
M., Graf, J., Imboden, J., ... & Schmajuk, G. (2019). Smok-
ing is associated with higher disease activity in rheumatoid 
arthritis: a longitudinal study controlling for time-varying 
covariates. The Journal of rheumatology, 46(4), 370-375. 

32.	 Ishikawa, Y., Ikari, K., Hashimoto, M., Ohmura, K., Tana-
ka, M., Ito, H., ... & Terao, C. (2019). Shared epitope de-
fines distinct associations of cigarette smoking with levels 
of anticitrullinated protein antibody and rheumatoid factor. 
Annals of the Rheumatic Diseases, 78(11), 1480-1487.

33.	 Min, Y. S., Kim, M. G., & Ahn, Y. S. (2021). Rheumatoid 
Arthritis in Silica-Exposed Workers. International Jour-
nal of Environmental Research and Public Health, 18(23), 
12776. 

34.	 Adami, G., Viapiana, O., Rossini, M., Orsolini, G., Bertol-
do, E., Giollo, A., ... & Fassio, A. (2021). Association be-
tween environmental air pollution and rheumatoid arthritis 
flares. Rheumatology, 60(10), 4591-4597.

35.	 Rondanelli, M., Perdoni, F., Peroni, G., Caporali, R., Gas-
parri, C., Riva, A., ... & Rigon, C. (2021). Ideal food pyr-
amid for patients with rheumatoid arthritis: A narrative re-
view. Clinical Nutrition, 40(3), 661-689. 

36.	 Jin, J., Li, J., Gan, Y., Liu, J., Zhao, X., Chen, J., ... & Li, 
Z. (2021). Red meat intake is associated with early onset 
of rheumatoid arthritis: A cross-sectional study. Scientific 
reports, 11(1), 1-7.

37.	 He, J., Wang, Y., Feng, M., Zhang, X., Jin, Y. B., Li, X., ... 
& Li, Z. G. (2016). Dietary intake and risk of rheumatoid 
arthritis—a cross section multicenter study. Clinical rheu-

matology, 35(12), 2901-2908.
38.	 Hu, Y., Cui, J., Sparks, J. A., Malspeis, S., Costenbader, 

K. H., Karlson, E. W., & Lu, B. (2017). Circulating Ca-
rotenoids and Subsequent Risk of Rheumatoid Arthritis in 
Women Brief Communication. Clinical and experimental 
rheumatology, 35(2), 309.

39.	 Hu, Y., Sparks, J. A., Malspeis, S., Costenbader, K. H., Hu, 
F. B., Karlson, E. W., & Lu, B. (2017). Long-term dietary 
quality and risk of developing rheumatoid arthritis in wom-
en. Annals of the rheumatic diseases, 76(8), 1357-1364. 

40.	 Reichert, S., Jurianz, E., Natalie, P., Schlumberger, W., 
Dähnrich, C., Johannsen, N., ... & Schulz, S. (2020). Is peri-
odontitis a prognostic factor in order to indicate antibodies 
against citrullinated peptides in patients with rheumatoid 
arthritis. Clin Exp Rheumatol, 38(2), 227-238.

41.	 Firestein, G. S., Budd, R. C., Gabriel, S. E., McInnes, I. B., 
& O’Dell, J. R. (2020). Firestein & Kelley’s textbook of 
rheumatology. Elsevier Health Sciences.

42.	 Gerlag, D. M., Norris, J. M., & Tak, P. P. (2016). Towards 
prevention of autoantibody-positive rheumatoid arthritis: 
from lifestyle modification to preventive treatment. Rheu-
matology, 55(4), 607-614.

43.	 Lin, Y. J., Anzaghe, M., & Schülke, S. (2020). Update on 
the pathomechanism, diagnosis, and treatment options for 
rheumatoid arthritis. Cells, 9(4), 880.

44.	 Jiang, Q., Yang, G., Liu, Q., Wang, S., & Cui, D. (2021). 
Function and role of regulatory T cells in rheumatoid arthri-
tis. Frontiers in Immunology, 12, 626193.

45.	 Coutant, F., & Miossec, P. (2020). Evolving concepts of the 
pathogenesis of rheumatoid arthritis with focus on the ear-
ly and late stages. Current opinion in rheumatology, 32(1), 
57-63.

46.	 Heckert, S. L., Bergstra, S. A., Matthijssen, X. M., Goe-
koop-Ruiterman, Y. P., Fodili, F., Ten Wolde, S., ... & Huiz-
inga, T. W. (2022). Joint inflammation tends to recur in the 
same joints during the rheumatoid arthritis disease course. 
Annals of the Rheumatic Diseases, 81(2), 169-174.

47.	 Krijbolder, D. I., Wouters, F., van Mulligen, E., & van der 
Helm-van Mil, A. H. (2022). Morning stiffness precedes 
the development of rheumatoid arthritis and associates with 
systemic and subclinical joint inflammation in arthralgia pa-
tients. Rheumatology, 61(5), 2113-2118

48.	 Figus, F. A., Piga, M., Azzolin, I., McConnell, R., & Iagnoc-
co, A. (2021). Rheumatoid arthritis: Extra-articular mani-
festations and comorbidities. Autoimmunity reviews, 20(4), 
102776.

49.	 Vega-Morales, D., del Carmen Larios-Forte, M., Pérez-Bar-
bosa, L., Esquivel-Valerio, J. A., Garza-Elizondo, M. A., 
Skinner-Taylor, C. M., ... & Galarza-Delgado, D. Á. (2022). 
Bone erosions by MRI in first-degree relatives of patients 
with RA: an exploratory study. Clinical Rheumatology, 
41(5), 1343-1348.

50.	 O’Dell, J. R., Haire, C. E., Erikson, N., Drymalski, W., 
Palmer, W., Eckhoff, P. J., ... & Moore, G. F. (1996). Treat-
ment of rheumatoid arthritis with methotrexate alone, sul-
fasalazine and hydroxychloroquine, or a combination of 
all three medications. New England Journal of Medicine, 
334(20), 1287-1291.

51.	 England, B. R., Tiong, B. K., Bergman, M. J., Curtis, J. 
R., Kazi, S., Mikuls, T. R., ... & Michaud, K. (2019). 2019 

http://dx.doi.org/10.1136/annrheumdis-2016-209562
http://dx.doi.org/10.1136/annrheumdis-2016-209562
doi:10.1016/j.jaut.2019.102400.
doi:10.1016/j.jaut.2019.102400.
doi:10.1016/j.jaut.2019.102400.
file://C:\\Users\admin\Downloads\article.pdf
file://C:\\Users\admin\Downloads\article.pdf
file://C:\\Users\admin\Downloads\article.pdf
file://C:\\Users\admin\Downloads\article.pdf
doi:10.1186/s12967-020-02689-y.
doi:10.1186/s12967-020-02689-y.
doi:10.1186/s12967-020-02689-y.
doi:10.1186/s12967-020-02689-y.
doi:10.1186/s12967-020-02689-y.
doi: 10.1136/annrheumdis-2021-220546.
doi: 10.1136/annrheumdis-2021-220546.
doi: 10.1136/annrheumdis-2021-220546.
doi: 10.1136/annrheumdis-2021-220546.
doi: 10.1136/annrheumdis-2021-220546.
doi: 10.1136/annrheumdis-2021-220546.
doi: 10.19723/j.issn.1671-167X.2019.03.010.
doi: 10.19723/j.issn.1671-167X.2019.03.010.
doi: 10.19723/j.issn.1671-167X.2019.03.010.
doi: 10.19723/j.issn.1671-167X.2019.03.010.
doi: 10.19723/j.issn.1671-167X.2019.03.010.
doi: 10.19723/j.issn.1671-167X.2019.03.010.
doi: 10.1002/acr.24154.%5bPubMed%5d
doi: 10.1002/acr.24154.%5bPubMed%5d
doi: 10.1002/acr.24154.%5bPubMed%5d
doi: 10.1002/acr.24154.%5bPubMed%5d
doi: 10.1002/acr.24154.%5bPubMed%5d
doi: https://doi.org/10.3899/jrheum.180262
doi: https://doi.org/10.3899/jrheum.180262
doi: https://doi.org/10.3899/jrheum.180262
doi: https://doi.org/10.3899/jrheum.180262
doi: https://doi.org/10.3899/jrheum.180262
http://dx.doi.org/10.1136/annrheumdis-2019-215463
http://dx.doi.org/10.1136/annrheumdis-2019-215463
http://dx.doi.org/10.1136/annrheumdis-2019-215463
http://dx.doi.org/10.1136/annrheumdis-2019-215463
http://dx.doi.org/10.1136/annrheumdis-2019-215463
doi:10.3390/ijerph182312776.%5b
doi:10.3390/ijerph182312776.%5b
doi:10.3390/ijerph182312776.%5b
doi:10.3390/ijerph182312776.%5b
doi:10.1093/rheumatology/keab049.
doi:10.1093/rheumatology/keab049.
doi:10.1093/rheumatology/keab049.
doi:10.1093/rheumatology/keab049.
doi:10.1016/j.clnu.2020.08.020.
doi:10.1016/j.clnu.2020.08.020.
doi:10.1016/j.clnu.2020.08.020.
doi:10.1016/j.clnu.2020.08.020.
doi: 10.1038/s41598-021-85035-6.
doi: 10.1038/s41598-021-85035-6.
doi: 10.1038/s41598-021-85035-6.
doi: 10.1038/s41598-021-85035-6.
https://doi.org/10.1007/s10067-016-3383-x
https://doi.org/10.1007/s10067-016-3383-x
https://doi.org/10.1007/s10067-016-3383-x
https://doi.org/10.1007/s10067-016-3383-x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5556698/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5556698/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5556698/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5556698/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5556698/
http://dx.doi.org/10.1136/annrheumdis-2016-210431
http://dx.doi.org/10.1136/annrheumdis-2016-210431
http://dx.doi.org/10.1136/annrheumdis-2016-210431
http://dx.doi.org/10.1136/annrheumdis-2016-210431
doi: 10.55563/clinexprheumatol/9p1bcm
doi: 10.55563/clinexprheumatol/9p1bcm
doi: 10.55563/clinexprheumatol/9p1bcm
doi: 10.55563/clinexprheumatol/9p1bcm
doi: 10.55563/clinexprheumatol/9p1bcm
https://books.google.co.in/books?hl=en&lr=&id=LGbvDwAAQBAJ&oi=fnd&pg=PP1&dq=41.%09Gary+S.+Firestein.+Etiology+of+Rheumatoid+Arthritis.Firestein+%26+Kelley%E2%80%99s+Textbook+of+Rheumatology,+Eleventh+Edition.+Elsevier,+2021.p1187-1188.%5Bscholar%5D&ots=Kyy25qnuJt&sig=FwBa8peXop8jVBm8bdYjaZsyl44&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=LGbvDwAAQBAJ&oi=fnd&pg=PP1&dq=41.%09Gary+S.+Firestein.+Etiology+of+Rheumatoid+Arthritis.Firestein+%26+Kelley%E2%80%99s+Textbook+of+Rheumatology,+Eleventh+Edition.+Elsevier,+2021.p1187-1188.%5Bscholar%5D&ots=Kyy25qnuJt&sig=FwBa8peXop8jVBm8bdYjaZsyl44&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=LGbvDwAAQBAJ&oi=fnd&pg=PP1&dq=41.%09Gary+S.+Firestein.+Etiology+of+Rheumatoid+Arthritis.Firestein+%26+Kelley%E2%80%99s+Textbook+of+Rheumatology,+Eleventh+Edition.+Elsevier,+2021.p1187-1188.%5Bscholar%5D&ots=Kyy25qnuJt&sig=FwBa8peXop8jVBm8bdYjaZsyl44&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.1093/rheumatology/kev347
https://doi.org/10.1093/rheumatology/kev347
https://doi.org/10.1093/rheumatology/kev347
https://doi.org/10.1093/rheumatology/kev347
https://doi.org/10.3390/cells9040880
https://doi.org/10.3390/cells9040880
https://doi.org/10.3390/cells9040880
doi:10.3389/ mmu.2021.626193.
doi:10.3389/ mmu.2021.626193.
doi:10.3389/ mmu.2021.626193.
doi: 10.1097/BOR.0000000000000664
doi: 10.1097/BOR.0000000000000664
doi: 10.1097/BOR.0000000000000664
doi: 10.1097/BOR.0000000000000664
http://dx.doi.org/10.1136/annrheumdis-2021-220882
http://dx.doi.org/10.1136/annrheumdis-2021-220882
http://dx.doi.org/10.1136/annrheumdis-2021-220882
http://dx.doi.org/10.1136/annrheumdis-2021-220882
http://dx.doi.org/10.1136/annrheumdis-2021-220882
https://doi.org/10.1093/rheumatology/keab651
https://doi.org/10.1093/rheumatology/keab651
https://doi.org/10.1093/rheumatology/keab651
https://doi.org/10.1093/rheumatology/keab651
https://doi.org/10.1093/rheumatology/keab651
https://doi.org/10.1016/j.autrev.2021.102776
https://doi.org/10.1016/j.autrev.2021.102776
https://doi.org/10.1016/j.autrev.2021.102776
https://doi.org/10.1016/j.autrev.2021.102776
https://doi.org/10.1007/s10067-021-06028-4
https://doi.org/10.1007/s10067-021-06028-4
https://doi.org/10.1007/s10067-021-06028-4
https://doi.org/10.1007/s10067-021-06028-4
https://doi.org/10.1007/s10067-021-06028-4
https://doi.org/10.1007/s10067-021-06028-4
doi: 10.1056/NEJM199605163342002
doi: 10.1056/NEJM199605163342002
doi: 10.1056/NEJM199605163342002
doi: 10.1056/NEJM199605163342002
doi: 10.1056/NEJM199605163342002
doi: 10.1056/NEJM199605163342002
https://doi.org/10.1002/acr.24042
https://doi.org/10.1002/acr.24042


       Volume 2 | Issue 1 | 60Biomed Sci Clin Res, 2023

Copyright:©2023: Mohamad Jeha, Sosana Jeha. This is an open-access 
article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original author and source are credited.

https://opastpublishers.com

update of the American College of Rheumatology recom-
mended rheumatoid arthritis disease activity measures. Ar-
thritis care & research, 71(12), 1540-1555. 

52.	 Azran, C., Hanhan-Shamshoum, N., Irshied, T., Ben-
Shushan, T., Dicker, D., Dahan, A., & Matok, I. (2021). Hy-
pothyroidism and levothyroxine therapy following bariatric 
surgery: A systematic review, meta-analysis, network me-
ta-analysis, and meta-regression. Surgery for Obesity and 
Related Diseases, 17(6), 1206-1217. 

53.	 Falstie-Jensen, A. M., Esen, B. Ö., Kjærsgaard, A., Loren-
zen, E. L., Jensen, J. D., Reinertsen, K. V., ... & Cronin-Fen-
ton, D. P. (2020). Incidence of hypothyroidism after treat-
ment for breast cancer—a Danish matched cohort study. 
Breast Cancer Research, 22(1), 1-10.

54.	 Mehanathan, P. B., Erusan, R. R., Shantaraman, K., & 
Kannan, S. M. (2019). Antithyroid peroxidase antibodies 
in multinodular Hashimoto’s Thyroiditis indicate a variant 
etiology. Journal of Thyroid Research, 2019. 

55.	 Calissendorff, J., & Falhammar, H. (2020). To treat or not 
to treat subclinical hypothyroidism, what is the evidence?. 
Medicina, 56(1), 40.

56.	 Chapin, J. (2018). Von Willebrand disease in the elderly: 
clinical perspectives. Clinical interventions in aging, 13, 
1531.

57.	 Udovcic, M., Pena, R. H., Patham, B., Tabatabai, L., & 
Kansara, A. (2017). Hypothyroidism and the heart. Meth-
odist DeBakey cardiovascular journal, 13(2), 55.

58.	 SILVA, S. M., CARVALHO, A., LOPES–PEREIRA, M., & 
FERNANDES, V. Hipotiroidismo Subclínico no Idoso Sub-
clinical Hypothyroidism on the Elderly.

59.	 Fukui, S., Ikeda, Y., Kataoka, Y., Yanaoka, H., Tamaki, H., 
Tsuda, T., ... & Okada, M. (2021). Clinical significance of 
monitoring hypothyroidism in patients with autoimmune 
rheumatic disease: a retrospective cohort study. Scientific 
reports, 11(1), 1-10.

60.	 Huang, C. M., Sung, F. C., Chen, H. J., Lin, C. C., Lin, C. 
L., & Huang, P. H. (2022). Hypothyroidism risk associated 
with rheumatoid arthritis: A population-based retrospective 
cohort study. Medicine, 101(1).

61.	 Aletaha, D., Neogi, T., Silman, A. J., Funovits, J., Felson, D. 
T., Bingham III, C. O., ... & Hawker, G. (2010). 2010 rheu-

matoid arthritis classification criteria: an American College 
of Rheumatology/European League Against Rheumatism 
collaborative initiative. Arthritis & rheumatism, 62(9), 
2569-2581.

62.	 Garber, J. R., Cobin, R. H., Gharib, H., Hennessey, J. V., 
Klein, I., Mechanick, J. I., ... & Woeber for the Ameri-
can Association of Clinical Endocrinologists and Ameri-
can Thyroid Association Taskforce on Hypothyroidism in 
Adults, K. A. (2012). Clinical practice guidelines for hypo-
thyroidism in adults: cosponsored by the American Associa-
tion of Clinical Endocrinologists and the American Thyroid 
Association. Thyroid, 22(12), 1200-1235.

63.	 Feldthusen, C., Grimby-Ekman, A., Forsblad-d’Elia, H., Ja-
cobsson, L., & Mannerkorpi, K. (2016). Seasonal variations 
in fatigue in persons with rheumatoid arthritis: a longitudi-
nal study. BMC musculoskeletal disorders, 17(1), 1-10.

64.	 Favalli, E. G., Biggioggero, M., Crotti, C., Becciolini, A., 
Raimondo, M. G., & Meroni, P. L. (2019). Sex and manage-
ment of rheumatoid arthritis. Clinical reviews in allergy & 
immunology, 56(3), 333-345.

65.	 Wilson, S. A., Stem, L. A., & Bruehlman, R. D. (2021). 
Hypothyroidism: diagnosis and treatment. American family 
physician, 103(10), 605-613.

66.	 Waseem, M., Shah, T., Nadeem, M., Singh, J., Maqbool, 
S., & Dahiya, C. (2019). Effect of thyroid dysfunction on 
disease activity of patients with rheumatoid arthritis.

67.	 Emamifar, A., Hangaard, J., & Hansen, I. M. J. (2017). Thy-
roid disorders in patients with newly diagnosed rheumatoid 
arthritis is associated with poor initial treatment response 
evaluated by disease activity score in 28 joints-C-reactive 
protein (DAS28-CRP): An observational cohort study. 
Medicine, 96(43).

68.	 Posselt, R. T., Coelho, V. N., Pigozzo, D. C., Guerrer, M. 
I., Fagundes, M. D. C., Nisihara, R., & Skare, T. L. (2017). 
Prevalence of thyroid autoantibodies in patients with sys-
tematic autoimmune rheumatic diseases. Cross-sectional 
study. Sao Paulo Medical Journal, 135, 535-540.

69.	 Waldenlind, K., Delcoigne, B., Saevarsdottir, S., & Askling, 
J. (2020). Does autoimmune thyroid disease affect rheuma-
toid arthritis disease activity or response to methotrexate?. 
RMD open, 6(2), e001282.

Supplementary Files
 This is a list of supplementary les associated with this preprint. 
Click to download.
•	 Appendices.docx

https://doi.org/10.1002/acr.24042
https://doi.org/10.1002/acr.24042
https://doi.org/10.1002/acr.24042
https://doi.org/10.1016/j.soard.2021.02.028
https://doi.org/10.1016/j.soard.2021.02.028
https://doi.org/10.1016/j.soard.2021.02.028
https://doi.org/10.1016/j.soard.2021.02.028
https://doi.org/10.1016/j.soard.2021.02.028
https://doi.org/10.1016/j.soard.2021.02.028
https://doi.org/10.1186/s13058-020-01337-z
https://doi.org/10.1186/s13058-020-01337-z
https://doi.org/10.1186/s13058-020-01337-z
https://doi.org/10.1186/s13058-020-01337-z
https://doi.org/10.1186/s13058-020-01337-z
https://doi.org/10.1155/2019/4892329
https://doi.org/10.1155/2019/4892329
https://doi.org/10.1155/2019/4892329
https://doi.org/10.1155/2019/4892329
https://doi.org/10.3390/medicina56010040
https://doi.org/10.3390/medicina56010040
https://doi.org/10.3390/medicina56010040
https://doi.org/10.2147%2FCIA.S136931
https://doi.org/10.2147%2FCIA.S136931
https://doi.org/10.2147%2FCIA.S136931
https://doi.org/10.14797%2Fmdcj-13-2-55
https://doi.org/10.14797%2Fmdcj-13-2-55
https://doi.org/10.14797%2Fmdcj-13-2-55
doi: 10.20344/amp.10991
doi: 10.20344/amp.10991
doi: 10.20344/amp.10991
https://doi.org/10.1038/s41598-021-93300-x
https://doi.org/10.1038/s41598-021-93300-x
https://doi.org/10.1038/s41598-021-93300-x
https://doi.org/10.1038/s41598-021-93300-x
https://doi.org/10.1038/s41598-021-93300-x
https://doi.org/10.1097%2FMD.0000000000028487
https://doi.org/10.1097%2FMD.0000000000028487
https://doi.org/10.1097%2FMD.0000000000028487
https://doi.org/10.1097%2FMD.0000000000028487
https://doi.org/10.1002/art.27584
https://doi.org/10.1002/art.27584
https://doi.org/10.1002/art.27584
https://doi.org/10.1002/art.27584
https://doi.org/10.1002/art.27584
https://doi.org/10.1002/art.27584
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1089/thy.2012.0205
https://doi.org/10.1093/rheumatology/keq043
https://doi.org/10.1093/rheumatology/keq043
https://doi.org/10.1093/rheumatology/keq043
https://doi.org/10.1093/rheumatology/keq043
https://doi.org/10.1007/s12016-018-8672-5
https://doi.org/10.1007/s12016-018-8672-5
https://doi.org/10.1007/s12016-018-8672-5
https://doi.org/10.1007/s12016-018-8672-5
https://pesquisa.bvsalud.org/portal/resource/pt/sea-211155
https://pesquisa.bvsalud.org/portal/resource/pt/sea-211155
https://pesquisa.bvsalud.org/portal/resource/pt/sea-211155
https://doi.org/10.1097%2FMD.0000000000008357
https://doi.org/10.1097%2FMD.0000000000008357
https://doi.org/10.1097%2FMD.0000000000008357
https://doi.org/10.1097%2FMD.0000000000008357
https://doi.org/10.1097%2FMD.0000000000008357
https://doi.org/10.1097%2FMD.0000000000008357
https://doi.org/10.1590/1516-3180.2017.0089110617
https://doi.org/10.1590/1516-3180.2017.0089110617
https://doi.org/10.1590/1516-3180.2017.0089110617
https://doi.org/10.1590/1516-3180.2017.0089110617
https://doi.org/10.1590/1516-3180.2017.0089110617
https://rmdopen.bmj.com/content/6/2/e001282.abstract
https://rmdopen.bmj.com/content/6/2/e001282.abstract
https://rmdopen.bmj.com/content/6/2/e001282.abstract
https://rmdopen.bmj.com/content/6/2/e001282.abstract

