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Introduction

Thyroid disorders are quite common in India.[1] In 
fact, among the various endocrine disorders, thyroid 
disorders are the next common to type  2 diabetes 
mellitus (T2DM) in our country.[1] Earlier thought to 
be confined to Himalayan and sub‑Himalayan regions, 

thyroid disorders are now found to be widely prevalent 
in various parts of  this country.[2] Except in the iodine 
deficient areas, thyroiditis is the most important cause of  
hypothyroidism in India.[3] Hashimoto’s thyroiditis (HD) 
is the most important autoimmune cause of  thyroiditis 
all over the world.[4] The patients often present with 
hypothyroidism and a firm goiter.[4] It is the most common 
cause of  goitrous hypothyroidism in areas of  iodine 
sufficiency.[4] Various rheumatologic manifestations such 
as arthritis, joint swelling, muscle pain and swelling are 
common in hypothyroidism particularly in patients of  
HD. On the other hand, thyroiditis is often associated 
with other autoimmune diseases such as systemic lupus 
erythematosus (SLE), rheumatoid arthritis (RA) and 
mixed connective tissue disease (MCTD).[5] So, patients of  
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hypothyroidism with rheumatological symptoms may have 
another autoimmune disease such as SLE, RA in addition. 
Extensive research has shown that SLE is often associated 
with thyroiditis features and hypothyroidism.[6] In fact, the 
features of  hypothyroidism or autoimmune thyroiditis 
can predate the occurrence of  other features of  SLE in 
some cases.[7] In these cases, early recognition of  SLE can 
help in prevention of  morbidity. Otherwise, untreated 
SLE can present with life‑threatening complications like 
nephritis.

Autoimmune diseases can be divided into organ‑specific and 
systemic illness. The systemic inflammatory autoimmune 
diseases are RA, SLE, dermatomyositis, polymyositis and 
systemic sclerosis. One of  the most common organs to be 
affected by organ‑specific autoimmune injury is the thyroid 
gland. The occurrence of  two or more organ‑specific 
autoimmune diseases in a single person is known as 
autoimmune polyglandular failure. If  we exclude patients 
with overlap syndrome, systemic autoimmune diseases 
do not commonly occur in the same patient. Whether 
concomitant organ‑specific and systemic autoimmune 
diseases occur more often by chance than expected is a 
controversial issue. In particular, a large body of  conflicting 
data has accumulated concerning the relationship between 
SLE and thyroid disease. Many small studies and case 
reports have associated SLE with hypothyroidism, both 
subclinical and clinical. According to Wickham study,[8] 
the prevalence of  subclinical hypothyroidism in females 
above the age of  18 was 7.5% and clinical hypothyroidism 
1%. Pyne and Isenberg reported a higher prevalence of  
hypothyroidism in 300  patients with SLE (5.7%) than 
in the normal population (1%).[9] Miller and co‑workers 
has noted a significantly higher than expected prevalence 
of  hypothyroidism in 332  patients with SLE (6.6%).[10] 
Whereas hypothyroidism occurs more commonly in SLE 
has a large body of  data, the question whether SLE 
occurs more commonly in hypothyroidism has not been 
extensively studied.

We therefore undertook this study to find the prevalence 
of  SLE in patients of  hypothyroidism in our tertiary care 
center from Eastern India. Although studies showing the 
prevalence of  thyroid disorders in SLE are many,[6,7] studies 
concerning the prevalence of  SLE or other autoimmune 
disorders in hypothyroidism are scarce in available literature. 
We believe this is the first such study of  its kind from India.

Materials and Methods

One hundred and eighty five patients of  hypothyroidism 
attending the endocrine outdoor of  our Institution between 
1st September 2010 and 31st December 2010 were included 

in the study. Drug‑ or radiation‑induced hypothyroidism 
was excluded. Proper ethical approval and consent of  the 
patients were taken. Patients with any active infection, 
history of  trauma or surgery in last three months, HIV 
infection, with malignancy or patients on drugs known 
to cause positive anti nuclear factor (ANF) in blood were 
excluded from the study. Patients older than 70 years of  
age were excluded to avoid the possibility of  false positive 
ANF results. The family histories of  the patients were 
also noted in detail for any possible hypothyroidism or 
other autoimmune disorders. All patients were routinely 
screened for diabetes and hypertension by standard criteria. 
The presence of  any other autoimmune features such as 
vitiligo was noted.

SLE was diagnosed by standard epidemiological criteria.[11] 
For this purpose, patients were first examined clinically, 
followed by laboratory tests like complete blood count, 
urine analysis, ANF (immunofluorescence; Hep‑2 method), 
anti‑ dsDNA (immunofluorescence) and IgG/IgM lupus 
antibodies (ELISA). Thyroid antibodies were tested after 
stopping steroids if  any, for six to eight weeks. For thyroid 
function study, serum freeT3 (FT3), freeT4 (FT4) and 
TSH levels were estimated by standard chemiluminescent 
methods.[12] Hypothyroidism was mainly screened by TSH 
levels, followed by confirmation with FT3 and FT4 level. 
Anti‑TPO antibodies were measured by radioimmunoassay. 
Thyroid gland ultrasonography was done to look for any 
evidence of  inflammation. The tests were done from 
the same laboratory by the same set of  machines and 
ultrasonography was also done by the same operator 
throughout. Goiter was graded by standard criteria.[13] The 
data was analyzed by standard statistical methods using 
free software like MedCalc and EpiInfo. P value of  <0.05 
was considered significant. Two by two contingency tables 
were analyzed by Chi‑square test or Fisher’s exact test as 
needed. Logistic regression model was used considering 
the presence of  SLE as a dependent variable.

The normal values (according to the lab kits for 
chemiluminescence; Architect, Abbott Diagnostics) of  
different tests are considered as follows: freeT3 = 1.71–
3.71 pg/ml, freeT4 = 0.7–1.48 ng/dl, TSH = 0.35–
4.94 μIU/ml, anti‑TPO= negative, ANF (Hep‑2; IF) 
<1:80, anti‑dsDNA (immunofluorescence) <1:10.

Results

We initially selected 197  patients from our outpatient 
department. Eight patients were excluded from the study 
because either they did not meet the inclusion criteria or 
refused to give consent to take part in the study. Also four 
patients were lost during follow up. Therefore, 185 patients in 
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total completed the study. Of  the 185 patients, 160 (86.5%) 
were females. The age distribution of  the patients is 
shown in Table  1. It is seen that most (n=118; 63.8%) 
were in the 20‑40 year age group. Altogether, 25(13.5%) 
patients were diabetic of  which two was found to have 
type 1 diabetes. Hypertension was present in 89 patients 
(48.1%). Family history of  hypothyroidism and SLE was 
present in 31(16.7%) and 14 (7.5%) patients respectively 
[Table 1]. Altogether 33 (17.8%) patients had associated 
other autoimmune diseases, rheumatoid arthritis (RA) being 
the most common (RA was diagnosed in 16 patients, 8.6%).

The antinuclear factor levels are shown in Table 2. It is 
seen that females had significantly higher levels of  ANF as 
compared to males (36% males vs.85% females; P<0.0001). 
No male patient had ANF levels greater than 1:640. The 
most common pattern was homogenous (n=109; 75.2%). 

Six patients also presented with speckled pattern. To 
diagnose SLE, epidemiological criteria were used [Table 3]. 
It is seen that among the different criteria for SLE, positive 
ANF (>1:80) was the most common (n=145; 78.4%) 
followed by the presence of  other antibodies such as anti 
dsDNA or anti‑ Sm antibody (n=31). Among the systemic 
manifestations, hematological system involvement was 
the most common (n=40; 21.6%). Altogether, 11 patients 
(5.9%) were found to fulfill the criteria (i.e.≥ 4  criteria 
positive out of  11 criteria) for epidemiological diagnosis of  
SLE. Of  them, 10 (90.9%) were females. Of  the patients 
diagnosed to have SLE, ANF was positive (>1:80) in all. The 
second most common manifestation in SLE patients was 
hematological (n= 8; 72.7%). Arthritis was present in four 
(36.3%) patients with SLE. As shown in Table 4, presence 
of  discoid rash, hematological criteria and presence of  
antibodies like anti‑dsDNA were strongly associated with 
the presence of  SLE in hypothyroid patients.

Among the 185 hypothyroid patients, anti TPO was positive 
in 76  (41.1%). However, among the patients diagnosed 
with SLE, anti‑ TPO was positive in 8 (72.7%; P=0.037 by 
Fisher’s exact test). Thus the presence of  anti‑microsomal 
antibody is significantly associated with the occurrence of  
SLE. However, ultrasonographic evidence of  inflammation 
in thyroid gland did not differ in the two groups (6 in SLE 
group vs. 72 in non‑ SLE group; P=0.79).

Table 5 shows the correlation of  different parameters with 
titer of  ANF. It is seen that the presence of  vitiligo and 

Table 1: General characteristics of the patients
Characteristics Number Total 

(%)Male 
(n=25) 
(13.5%)

Female 
(n=160) 
(86.5%)

Age (in years) <20 0 18 18 (9.7)
20‑30 4 54 58 (31.3)
30‑40 11 49 60 (32.4)
40‑50 7 30 37 (20.0)
>50 5 11 16 (8.6)

Diabetes Type 1 0 2 2 (1.0)
Type 2 5 18 23 (12.4)

Hypertension Combined 6 60 66 (35.7)
Only systolic 0 1 1 (0.5)
Only diastolic 3 19 22 (11.9)

Family history of 
hypothyroidism

1 30 31 (16.8)

Family history of SLE 1 13 14 (7.6)
Family history of 
other autoimmune 
disorders

3 25 28 (15.1)

Associated other 
autoimmune 
diseases

Sjogren’s 
syndrome

0 3 3 (1.6)

Rheumatoid 
arthritis

2 14 16 (8.6)

Vasculitis 1 6 7 (3.8)

Table 2: Anti nuclear factor levels in the patients
ANF level 
(titer)

No. of patients 
Male (n=25) (%) Female (n=160) (%)

<1:80 16 (64) 24 (15)
Up to 1:160 6 (24) 61 (38)
1:160‑1:320 2 (8) 64 (40)
Up to 1:640 1 (4) 9 (6)
>1:640 0 (0) 2 (1)

Table 3: Different SLE criteria in the patients
Criteria Number of patients (%)
Malar rash 7 (3.8)
Discoid rash 3 (1.6)
Arthritis 28 (15.1)
Serositis 30 (16.2)
Oral ulcer 3 (1.6)
Photosensitivity 22 (11.9)
Renal criteria 5 (2.7)
ANF>1:80 145 (78.4)
Other antibodies 31 (16.7)
Hematological criteria 40 (21.6)
Neurological criteria 5 (2.7)
Patients with ≥ 4 criteria 11 (5.9)

Table 4: Different criteria in the two groups of patients
Criteria Patients with 

SLE (n=11) (%)
Patients without 
SLE (n=174) (%)

P ‑value

Malar rash 2 (18.1) 5 (2.8) 0.22
Discoid rash 2 (18.1) 1 (0.5) 0.0102
Arthritis 4 (36.3) 24 (13.8) 0.27
Serositis 5 (45.4) 25 (14.4) 0.14
Oral ulcer 1 (9.0) 2 (1.1) 0.23
Photosensitivity 3 (27.2) 17 (9.8) 0.388
Renal criteria 2 (18.1) 3 (1.72) 0.06
ANF>1:80 11 (100.0) 144 (82.7) 0.20
Other antibodies 10 (90.9) 21 (12.0) 0.000017
Hematological 
criteria

8 (72.7) 29 (16.7) 0.0001

Neurological 
criteria

1 (9.0) 4 (2.3) 0.36
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higher grades of  goiter are significantly associated with the 
presence of  high titer of  ANF. Lymphadenopathy was also 
commoner in patients with high titer of  ANF (r=0.31), 
but the relationship was not significant (P=0.07). Table 6 
shows the relation of  family history with occurrence of  
SLE in hypothyroid patients. With positive family history 
of  hypothyroidism, odds ratio (OR) for getting SLE was 
1.95, whereas with a family history of  SLE the OR of  
getting SLE was 9.37. By considering SLE as the dependent 
variable, logistic regression analysis shows that presence of  
anti TPO has OR of  1.54 for the development of  SLE. 
But the total number of  SLE cases are very small (n=11) 
to reach statistical significance in this analysis.

Discussion

SLE is a common autoimmune disease throughout the 
world. It varies from 40 to 100 per 1,00,000.[14] In India, 
the prevalence of  SLE is lower at 3.2 per 1,00,000.[15,16] But 
when we consider the prevalence of  SLE in selected groups 
like hypothyroidism, the number of  patients is relatively 
high. In our study too, we found a prevalence of  SLE 5.9% 
in hypothyroid patients, which is definitely high compared 
to general population, especially, as thyroiditis is very 
common in SLE.[17] Hypothyroidism is the most common 
presentation (as high as 36%) and the presence of  thyroid 
disorders is often correlated with SLEDAI[14] (SLE disease 
activity index). The mechanism for autoimmune destruction 
of  the thyroid probably  involves both cellular immunity 
and humoral immunity. Lymphocytic  infiltration of  the 
thyroid gland by B cells and cytotoxic T cells is a common 
histologic feature of  all forms of  autoimmune thyroiditis.[18] 
Autoimmune thyroiditis is linked to HLA‑ DR3, 4, 5 which 
are also linked to SLE.[18] Also, environmental factors are 
implicated in thyroiditis.[19] Molecular mimicry after viral 
infections is said to trigger immune response against 
thyroid components. A study was done in UK by Pyne 
et al,[9] and they reported a prevalence of  thyroid disorders 
in SLE as 5.7%. However, it was noted that the incidence 
of  thyrotoxicosis was not increased in patients with SLE. 
In another study similar to us from Hungary, it was found 
that Hashimoto’s thyroiditis (HD) was 90  times higher 
in population with SLE.[20] In mixed connective tissue 

disorder (MCTD) patients, 21% had HD. Thus, screening 
of  thyroiditis or hypothyroid patients for these autoimmune 
disorders can be beneficial. In the same study, it was noted 
that 30% of  patients with thyroid disorders had systemic 
autoimmune diseases.[20]

Anti nuclear antibodies can be positive in a variety of  
conditions. It is also found in autoimmune thyroiditis.[21] 
The pattern can be speckled; but the presence of  ANF 
did not predict the presence of  anti‑thyroid antibodies.[21] 
In our study too, we did not find any correlation between 
ANF and anti TPO antibody (P=0.5). ANF was positive in 
78.3% (n=145) of  our patients, but only 11(5.9%) had SLE. 
All patients with SLE had been noted to be ANF positive.

However, in our study, we found significant association 
between ANF levels and the grade of  goiter and vitiligo. 
Antibodies have been implicated in goiter, especially in the 
current era of  iodine supplementation.[22] In a study from 
Iran, anti thyroglobulin (anti‑Tg) levels have been shown 
to be a risk factor for goiter. In another study from Middle 
East, it was shown that after iodine supplementation, 
the level of  anti‑ thyroid antibodies increased.[23] We did 
not measure anti‑Tg due to cost factor. In our study, 
we also found 11 out of  16  (68.7%) patients with SLE 
had anti‑TPO antibody positive which was statistically 
significant (P<0.05). Comparable results were also found in 
a study from Japan.[24] However, these antibodies in SLE are 
often not thyroid specific. Monoclonal anti‑TPO antibodies 
in these cases cross‑react with lactoperoxidase, which is 
similar to human peroxidases such as TPO, neutrophil 
peroxidase, uterine peroxidase or myeloperoxidase.[24] So, 
anti‑TPO does not always correlate with the presence of  
thyroiditis in SLE.

In our study, we found other antibodies like anti dsDNA 
in 16.7% cases. Of  them, 10 were diagnosed to have 
SLE. Thus, although anti dsDNA is more likely in SLE, 
there were hypothyroid patients with positive dsDNA 
antibodies but no SLE. The role of  anti dsDNA in 
thyroiditis has recently been known.[25] Some studies have 
found association of  dsDNA antibodies with anti‑TPO 
levels. We, however, did not found any association. Also, 

Table 5: Relation of anti nuclear factor with other study 
parameters
Parameter Correlation coefficient P‑ value
Grade of goiter 0.623 0.0001
Vitiligo 0.501 0.0034
Arthritis 0.10 0.56
Lymphadenopathy 0.31 0.07
Presence of diabetes 0.275 0.12
Anti‑ TPO 0.12 0.5

Table 6: Relation of family history with occurrence of 
systemic lupus erythematosus (F/H/O: family history of)

Patients 
with SLE 

(%)

Patients 
without SLE 

(%)
F/H/O 
Hypothyroidism

+ve 3 (1.6) 28 (15.1)
‑ve 8 (4.3) 146 (79.0)

F/H/O SLE +ve 4 (2.1) 10 (5.4)
‑ve 7 (3.8) 164 (88.7)
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among the 185  hypothyroid patients in our study, we 
found arthritis in 28 cases (15.1%). But only four had SLE 
(14.3%, P=0.27). Rheumatologic manifestations can be a 
part of  thyroiditis itself.[26] So, the presence of  arthritis in 
a hypothyroid patient does not always mean an associated 
systemic disease. Some authors have called this a separate 
variety of  seronegative arthritis.[26] Some others have called 
this a manifestation of  rheumatoid arthritis.[27] Among the 
most important or frequent rheumatic manifestations, there 
are a mild non‑erosive variety of  arthritis, polyarthralgia, 
myalgia, and sicca syndrome without a true Sjögren’s 
syndrome.[28] In our patients, 16  (8.6%) had associated 
rheumatoid arthritis [Table 1]. But for the purpose of  SLE 
classification, we only considered non erosive arthritis.[14]

In this study, we found family history as a significant 
predictor of  SLE occurrence in hypothyroid patients 
[Table 6]. This is also an established entity. In a study 
from USA, they found odds ratio of  3.3 for occurrence 
of  SLE if  family history was positive.[29] In our study, we 
got OR of  9.37, but that is because we had selected a 
particular group of  patients. Another study from Finland 
showed that 9.41% of  all SLE patients had positive 
family history.[30] Of  our 185 hypothyroid patients, family 
history of  hypothyroidism was positive in 31 (16.7%). In 
different studies, this strong relation with family history 
has been correlated.[31] A study from UK has found 
Hashimoto thyroiditis significantly linked with family 
history, especially in the maternal relatives.[31] In our case, 
the percentage of  patients with positive family history 
is lower than that reported in other studies, as we have 
included all cases of  hypothyroidism and not just the 
HD ones. We also found that the occurrence of  SLE was 
higher in patients with family history of  hypothyroidism 
(OR= 1.95). Priori et  al, by a case control study, have 
found that family history of  autoimmune diseases is 
a strong risk factor for SLE.[32] Since our study is an 
observational study, we can only find the odds ratio. For 
actual risk assessment, a large case control study is needed. 
However, this first observational study from India alerts 
us to the possibility of  SLE in the presence of  significant 
degree of  goiter and vitiligo.

Conclusion

Our study is a small single center observational study. Still 
a significant proportion of  our hypothyroid patients were 
diagnosed to have SLE. Thus, in hypothyroid cases with the 
appropriate clinical scenario, screening for SLE can be an 
important clinical tool. It can help us to identify SLE cases 
at an earlier stage. We know thyroid dysfunction is very 
common in India despite many public health measures.[33] 
Again, thyroiditis and consequent hypothyroidism can be 

the first manifestation of  a variety of  autoimmune diseases 
such as Sjogren’s syndrome, Scleroderma and SLE.[7,34] The 
screening for SLE can perhaps help us in identifying the 
etiology of  hypothyroidism in a substantial proportion of  
our cases, especially in the presence of  significant goiter 
and vitiligo.
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