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ARTICLE INFO ABSTRACT

Subclinical Hypothyroidism (SCH) is a common disorder with a prevalence of 1–10% in the adult
population. Aetiologically, most cases of persistent SCH are due to autoimmune thyroiditis (AIT).
Hypothyroidism and inflammatory arthritis tend to coexist, but data on this association are sparse.
Rheumatoid arthritis (RA) is one of the most common autoimmune diseases and also the most
frequent chronic inflammatory arthropathy. Anti cyclic-citrullinated-peptide (anti-CCP) antibodies
hold promise for earlier and more accurate diagnosis of disease, improved prognostic information,
and have been implicated in RA pathogenesis. In the present study, newly diagnosed subclinical
hypothyroid patients tested positive for either anti TPO or anti TG antibodies were screened for the
presence of anti- CCP by ELISA. 20% of patients showed the presence of anti CCP antibodies while
controls consisting of non autoimmune subclinical hypothyroid patients showed only 2.5%.
Moreover, the prevalence of anti-CCP antibodies was more in female population (75%) compared to
male patients similarly in controls the positivity was observed only in female. The healthy euthyroid
showed absence of anti CCP antibodies. The study thus emphasizes the necessity for screening the
patients with autoantibodies like anti TPO & anti TG for inflammatory arthritis such as Rheumatoid
arthritis.

INTRODUCTION

Subclinical hypothyroidism is defined biochemically as a
normal serum free thyroxine (T4) concentration in the presence
of an elevated serum thyroid-stimulating hormone (TSH)
concentration. The incidence of SCH varies between 4 and
10% depending upon the gender, age and population studied
(Canaris et al 2000; Vanderpump et al 1995). The
consequences of SCH are variable at several levels and may
depend on the duration and the degree of elevation of the serum
TSH. (Surks et al 2004).

Most cases of persistent SCH are due to autoimmune
thyroiditis (AIT); however, germline loss of function mutations
in the TSH receptor account for a small proportion of cases
(Alberti et al 2002). Hypothyroidism and inflammatory arthritis
tend to coexist, but data on this association are sparse.
Rheumatoid arthritis (RA) is one of the most common
autoimmune diseases and also the most frequent chronic
inflammatory arthropathy. The disease affects around 1% of
the world population, 75% of which are female. It is

characterised by inflammation of the synovial membrane,
which spreads symmetrically from the small to large joints
leading to the destruction of the joints in the late phase
accompanied by a systemic involvement of the soft
tissue.(Gabriel et al 2001).The diagnosis of RA is established
primarily on clinical criteria and serologic findings.
Historically, rheumatoid factor (RF), which is an antibody
specific for the Fc portion of human IgG, has been considered a
marker for RA. (Banal et al 2009).

Serological testing for rheumatoid factor is complicated by
moderate sensitivity and specificity, and high rates of positivity
in other chronic inflammatory and infectious diseases such as
Sjogren’s syndrome and chronic viral hepatitis.(Dorner et al
2004).Several studies have shown that anti-perinuclear
autoantibodies, otherwise known as anti-keratin autoantibodies,
are found in patients with RA.(Vincent et al 1999) It has been
discovered that these antibodies recognize an epitope that
contains the deamidated form of arginine called citrulline.
Enzyme-Linked Immunosorbent Assay (ELISA) testing for
these autoantibodies directed against anti-cyclic citrullinated
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peptide (anti-CCP) is reasonably sensitive and highly specific
in patients with RA (Schellekens et al 2000).The pathogenesis
of anti-CCP antibodies in rheumatoid arthritis has been shown
to be attributable to the body’s humoral response to citrulline.
Anti-CCP antibodies hold promise for earlier and more
accurate diagnosis of disease, improved prognostic
information, and have been implicated in RA pathogenesis.
(Niewold et al 2007). Relation between rheumatoid arthritis
(RA) and the thyroid gland have been studied extensively for a
long time. Several studies are available reporting the relation
between autoimmune thyroid disease in RA but not the same
viceversa. Hence this study was designed to study the
prevelance of anti CCP in newly developed autoimmune
subclinical hypothyroid patients.

MATERIALS AND METHODS

Patients were screened for thyroid disorder by measuring their f
T3,f T4,TSH by direct chemiluminescence technique (ADVIA
Centaur XP, USA).Clearance was obtained from Institute
Ethical Committee ( IEC NO:0169/S/2014) prior to the
commencement of study. The patients with normal f T3,f T4
and raised TSH ((above 5.5 µIU/ml) were catagorised into
subclinical hypothyroid patients who were newly diagnosed.
(Ambika et al 2013).The samples were then tested for the
presence of antithyroid antibodies (anti-TPO and anti-Tg) using
Biochip technology. Serum samples were diluted in 1:10
dilution with Phosphate buffer saline and Tween20 and
vortexed. Samples were applied to the reaction fields of the
reagent tray. The biochip slides consist of a substrate
combination of Thyroid gland (monkey) and Kidney (rat).  The
samples which showed characteristic pattern with thyroid gland
were considered positive for antithyroid antibodies.

30μl of diluted sample was applied to each reaction field of the
reagent tray without any air bubbles. The Biochip slide with the
biochip combination of HEp 2010 and Primate Liver was fitted
into the corresponding recesses of the reagent tray. The
samples were incubated at room temperature for 30 minutes.
Then the Biochips were rinsed with a flush of PBS-tween using
a beaker and then it was immersed in a coupling jar containing
PBS-tween for 5 minutes. 25μl of fluorescein-labelled anti-
human globulin was added to each reaction field of a clean titer
plane. Then Biochip slide was removed from the coupling jar
and within five seconds the back and the long sides of the
Biochip slide was blotted with a paper towel. The Biochip slide
was immediately put into the recesses of the reagent tray.
Again the biochip was incubated at room temperature for 30
minutes. The Biochip slides were rinsed again with a flush of
PBS-tween using a beaker and then it was immersed in a
cuvettes containing PBS-tween for 5 minutes. 10μl of glycerol
was placed onto a cover glass. The biochip was removed from
the cuvette and it was dried. The biochip facing downwards
was put onto the cover glass. The fluorescence was read with
the microscope initially in objective 20X. And focused using
40X. (Euroimmun, Germany).

RESULTS
The study involved forty  newly diagnosed autoimmune
subclinical hypothyroid patients with 11 males(28%)and 29

females(72%).The average age was 45yrs. Controls involved
forty non autoimmune subclinical hypothyroid patients .The
presence of anti CCP was found in eight samples which
accounts to around 20% whereas:. in the controls it was only
2.5%. The study was extended to taking gender into
consideration, females showed higher prevalence of around
75% and males around 25%, while in controls positivity was
only in female patients.

Table1 Prevalence of anti- CCP  antibody in autoimmune
subclinical hypothyroid patients and subclinical

hypothyroid patients

s.no Category Total no. of
samples

No. of +ve
samples

% Male Female

1 I 40 1 2.5 - 1
2 II 40 8 20 2 6

Note: I- Subclinical Hypothyroid patients, II -Autoimmune Subclinical
Hypothyroid patients.

Table 2 Prevalence of anti -CCP  antibodies in female patients

s.no Catagory Total no. of
patients

No. of
female

patients

Total no. Of
positive patients

No. of
positivity

%

1 I 40 20 1 1 100
2 II 40 29 8 6 75

Note: I- Subclinical Hypothyroid patients, II -Autoimmune Subclinical
Hypothyroid patients.

Table3 Prevalence of anti -CCP antibodies in male patients

s.no Catagory Total no. of
patients

No. of male
patients

Total no. Of
positive patients

No. of
positivity

%

1 I 40 20 2 0 0
2 II 40 11 8 2 25

Note: I- Subclinical Hypothyroid patients, II -Autoimmune Subclinical Hypothyroid
patients.

Fig 1Prevalence of anti- CCP antibody in autoimmune Subclinical
hypothyroid patients and subclinical hypothyroid patients

Fig 2 Prevalence of anti -CCP antibodies in Male patients & Female
patients
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DISCUSSION

The coexistence of thyroid dysfunction and RA has been a
subject of debate (Delamere et al 1982). Abnormal or changing
thyroid status may precipitate or exacerbate musculoskeletal
disease, especially when common features and symptoms for
hypothyroidism such as fatigue, malaise, dyslipidemia, and
increased weight could be masked by the original RA
symptoms (Porkodi et al 2004). Some workers claim that
subclinical hypothyroidism is present in 9.4%–21% of patients
with RA(Dołęga et al 1996; Arasini et al 2005; Dessein et al
2004). Autoimmune diseases such as RA may accelerate the
progression of  subclinical disease into a clinical disease, which
might explain the lower prevalence of subclinical
hypothyroidism in RA and the higher prevalence of
hypothyroidism in female RA patients in comparison with
women of the general population (Chan et al 2001).Similarly,
autoimmune thyroid disease (AITD) is reported in up to 30% of
patients with RA. (Peter et al 2011).Studies by Fabiola Atzeni
et al., report increased prevalence of anti-thyroid antibodies in
RA patients with a low prevalence of hormonal alterations
(Fabiola Atzeni et al 2008).

A relatively high frequency of anti-CCP antibodies has also
been reported in patients with non-RA connective tissue
disorders such as systemic lupus erythematosus (SLE; 15%),
Sjögren's syndrome (SS; 14%), polymyositis/ dermatomyositis
(23%), and Scleroderma (16%). The median level of anti-CCP
antibodies, however, was lower in these non-RA patients (7–
35units per ml) compared to patients with RA (100 units per ml
or more (Matsui et al 2006).Studies by Przygodzka report
higher prevalence of ATD in female RA patients compared
with controls which indicates the need for screening not only of
thyroid function, but also of the presence of anti-TPO
antibodies as the ATD marker in RA patients. Their presence
does not correlate with the occurrence of thyroid disorders in
RA patients. Monitoring of thyroid function is of particular
importance since as already shown the course of thyroid
disease in RA patients is often asymptomatic (Przygodzka et al
2009). But studies to evaluate the prevalence of RA markers in
autoimmune hypothyroid patients are sparse(Matsui et al
2006). This study was designed to evaluate the prevalence of
anti-CCP, the diagnostic marker for RA in autoimmune
subclinical hypothyroid patients. It included 50 newly
diagnosed autoimmune subclinical hypothyroid patients with
26 females and 24 males.

The prevalence of anti CCP antibodies were found in 16% of
patients as compared to 5% in the non-autoimmune individuals.
Study by Irfan Yavasogl et al., 2009 reports that thyroid
function and anti-thyroid antibodies should be performed as
part of biochemical and immunological profile in RA patients.
Jorge Cárdenas Roldán et al., 2012 in his study on the
prevalence and impact of autoimmune thyroid disease (AITD)
in patients with rheumatoid arthritis has  reported that AITD is
not uncommon in RA and should be systematically assessed
since it is a risk factor for developing diabetes and
cardiovascular disease. The study was extended to taking
gender into consideration, female subjects showed higher
prevalence of around 88% and male subjects around 12%,
while in controls positivity was only in female patients. Similar

to several previous reports the prevalence was higher in female
compared to male even in controls consisting of non
autoimmune individuals positivity was observed only in
females. Presence of either anti TPO or anti -TG antibodies
thus can trigger the apprearance of other autoantibodies in this
case anti-CCP thus raising an alarm for autoimmune
individuals with the risk for developing systemic autoimmune
diseases like Rheumatoid arthritis.

CONCLUSION

Higher prevalence of anti CCP antibodies in autoimmune
subclinical hypothyroid patients compared to controls
comprising non autoimmune hypothyroid patients clearly
indicates that such patients are vulnerable for systemic
autoimmune disease like Rheumatoid arthritis and hence
should be screened for better prognosis. Nevertheless, more
large-cohort prospective studies are needed in order to further
establish the use of these antibodies in routine serological
testing for diagnosed subclinical hypothyroid patients as well
as healthy or high-risk individuals.
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