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Abstract

Autoimmune polyendocrine syndromes (APSs), also called autoimmune polyglandular syndromes, are 
a group of autoimmune diseases characterized by the co-occurrence of dysfunctions of several (at least 
two) endocrine glands. They develop under the influence of environmental factors in genetically predis-
posed people. Autoimmune polyendocrine syndromes may accompany autoimmune rheumatic diseases 
and worsen their course – APS-2 and APS-3 are the most common. The APS-2 includes the coexistence 
of, e.g. Hashimoto’s disease, celiac disease and rheumatoid arthritis (RA). In APS-3, rheumatic diseases 
such as RA, systemic lupus erythematosus, and Sjögren’s syndrome may coexist with Hashimoto’s 
disease, type 1 diabetes and hypogonadism or other endocrinopathies. 
Undiagnosed endocrine diseases may be the  reason for the  intensification of  metabolic disorders 
observed in the course of rheumatic diseases, cause the ineffectiveness of rheumatological treatment 
and also increase the frequency of bone fractures due to osteoporosis, cardiovascular complications 
and even miscarriages when coexistent, e.g. Hashimoto’s disease with hypothyroiditis, which increases 
the risk of pregnancy loss.
It is important to be able to conduct an extensive interview, paying attention to the symptoms of possi-
ble endocrinopathy as well as the features of other autoimmune disorders in the physical examination 
(e.g. vitiligo or darkening of  the skin in Addison’s disease). Depending on the history and physical 
examination, screening for various APSs is advised. 

Key words: Hashimoto’s disease, rheumatoid arthritis, endocrinopathies, autoimmune polyendocri-
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Introduction

Autoimmune polyendocrine syndromes (APSs), also 
called polyglandular autoimmune syndromes (PGASs), 
are a  hereditary group of  diseases. Blood tests show 
the presence of autoantibodies against antigens of cer-
tain endocrine glands; the organs also develop lympho-
cytic infiltrates. This autoimmunity causes progressive 
organ damage in the  cytotoxic reaction, which is anti-
body-dependent; T lymphocytes are involved in this pro-
cess. Currently APSs include the  following syndromes: 
APS-1, APS-2, APS-3 and APS-4. Usually an organ affect-
ed by APSs becomes hypofunctional; however, the auto- 

immune process can manifest itself as hyperfunction, 
e.g. hyperthyroidism in Graves’ disease.

In the present article we focus on the connection be-
tween autoimmune polyendocrine syndromes and auto-
immune rheumatic diseases as well as on management 
of patients with a combination of these clinical problems. 

Autoimmune polyendocrine syndrome 
type 1

Autoimmune polyendocrine syndrome type 1 (APS-1),  
also called autoimmune polyendocrinopathy-candidiasis- 
ectodermal dystrophy (APECED), or autoimmune poly-
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endocrinopathy-1 (AP-1), is a  rare monogenic autoim-
mune disease caused by loss-of-function mutations in 
the autoimmune regulator (AIRE) gene  [1]. Autoimmune 
regulator deficiency impairs immune tolerance in the thy-
mus and results in the peripheral escape of self-reactive T 
lymphocytes and the generation of several cytokine- and 
tissue antigen-targeted autoantibodies. 

Autoimmune polyendocrinopathy-candidiasis-ectoder- 
mal dystrophy features a  classic triad of  characteristic 
clinical manifestations consisting of chronic mucocutane-
ous candidiasis, hypoparathyroidism, and primary adrenal 
insufficiency (Addison’s disease). Patients with APECED 
can develop other endocrine autoimmune manifestations, 
such as premature ovarian failure, testicular failure, auto-
immune thyroid diseases (AITD), type 1 diabetes mellitus 
(T1DM), and lymphocytic hypophysitis. It is feasible that 
non-endocrine autoimmune disorders will develop, e.g. 
celiac disease, Addison-Biermer’s disease, autoimmune 
hepatitis, myasthenia gravis, alopecia areata, and vitiligo.

Autoimmune polyendocrine syndrome type 1 usually 
does not coexist with autoimmune rheumatic diseases. 
However, there have been a few single cases of articular 
disorders, e.g. childhood polyarthritis as an early mani-
festation of autoimmune polyendocrine syndrome with 
candidiasis and ectodermal dystrophy syndrome [2].

Autoimmune polyendocrine syndrome 
type 2 

The APS-2 is associated with adrenal insufficien-
cy (Addison’s disease), autoimmune thyroid diseases 
(Hashimoto’s thyroiditis or Graves’ disease), hypopara-
thyroidism, T1DM, hypogonadism, and hypopituitarism. 
The disease manifests itself in the 3rd–4th decades of life, 
and it is 5 times more common in women. The APS-2 is 
diagnosed in 10–20/100,000 people, and it is far more 
frequently identified in patients than APS-1. 

Autoimmune polyendocrine syndrome 2 occurs 
often in siblings and parents and it is conditioned by 
polymorphism of  numerous genes in major histocom-
patibility complex HLA class II. Prevalence of thyroid dis-
eases and type 1 diabetes is associated with the pres-
ence of certain alleles of DRS antigens (DR3-DQ2) and 
DR4 (DR4-DQ8); in the case of Hashimoto’s thyroiditis 
(HT) it is DR3-DR5, and Addison’s disease is related to 
haplotypes DR3-DQ2/DRB, 0404-DQS. Recently, there 
have been some publications describing the  signifi-
cance of  the  following genes: CTLA-4, PTPN22, VDR,  
IL2RA, TNF-α, FOXP3, MICA, INS-VNTR [3].

Some environmental factors such as periods of stress 
or infections cause the first symptoms of the disease to 
emerge. In recent years it has been emphasized that 
people with sex hormone deficiency (hypogonadism) 

can develop an autoimmune disease  [4]. Progesterone 
in women and testosterone in men are strong modula-
tors of the immune response. 

Autoimmune thyroid disease screening involves 
blood tests, such as thyroid stimulating hormone (TSH) 
and thyroid antibodies: anti-TPO (anti-thyroid peroxi-
dase antibody) and anti-TG (antithyroglobulin antibod-
ies), and in the case of hyperthyroidism symptoms also 
an  anti-TSH test (anti-thyroid stimulating hormone re-
ceptor antibodies, also called TRAb) is conducted. 

It is common that the symptoms of Addison’s disease 
manifest the earliest, but often they remain undiagnosed. 
In most cases AITD (Hashimoto’s thyroiditis) is recognized 
as the first one, due to widely accessible thyroid antibody 
tests. It is feasible that T1DM, premature ovarian failure, 
testicular failure (hypogonadism), hypoparathyroidism 
and lymphocytic hypophysitis may occur in the future. 

It is frequent that patients with diagnosed Addison’s 
disease have the following antibodies: thyroid antibod-
ies (anti-TPO and anti-TG together 50%), anti-parietal 
cell antibodies (APCA – 30%), anti-parathyroid antibod-
ies (anti-PTH-a – 25%), ovarian antibodies (20%), testic-
ular antibodies (5%), intrinsic factor antibodies (IF-a – 
10%), islet cell antibodies (ICA – 5–10%) [5]. 

Serological diagnosis of  APS-2 includes antibody 
tests against antigens of  thyroid, adrenal glands, go-
nads, pancreas and intestines. It is essential to note that 
the  antibody count may decrease due to the  process 
of organ damage, which reduces the number of antibod-
ies in the blood. Therefore, a lack of antibodies does not 
indicate the absence of disease (Table I).

If T1DM coexists with Hashimoto’s thyroiditis, there 
is a  risk of hypoglycemia due to decreased insulin de-
mand. After restoring hormonal balance with levothy-
roxine in a  patient with hypothyroidism, symptoms 
of  hypoglycemia subside. There is a  similar risk of  hy-
poglycemia in patients with T1DM and Addison dis-
ease (autoimmune adrenal insufficiency); it is due to 
decreased glycogenolysis and increased insulin sensi-
tivity. If patients develop Graves’ disease, their glucose 
tolerance becomes impaired (insulin tolerance becomes 
impaired too and glycogenesis in the liver is inhibited). 

Treatment of numerous diseases constituting a part 
of  APS-2 is not different from the  one recommended 
for the  treatment of  the  individual disorder. Adrenal 
hormone replacement therapy relies on administering 
hormones produced by 3 different layers of the adrenal 
cortex: cortisol in the zona fasciculata, fludrocortisone 
in the  zona glomerulosa and dehydroepiandrosterone in 
the zona reticularis. The medication is taken orally: hydro- 
cortisone in a  daily dose of  20–25 mg (2/3 morning 
dose and 1/3 in the  afternoon, replicating the  circadi-
an rhythm), fludrocortisone in a dose of 0.1 mg usually 
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2–3 times per week, dehydroepiandrosterone 25–50 mg 
in the morning. It is necessary to take the smallest but 
efficient doses of medication in order to avoid adverse 
effects. Patients should also be informed about the risk 
of acute adrenal crisis due to too low cortisol levels (de-
cline in blood pressure and heart rate), and they ought 
to be made aware that they have to take a higher dose 
of cortisol (e.g., fever, planned surgery) [3].

Patients with hypothyroidism take levothyroxine 
in a dose of 1–1.5 μg/kg, checking the TSH levels every  
4–6 weeks at the  beginning. It should be noted that 
levothyroxine increases cortisol clearance; therefore, 
patients with undiagnosed adrenal insufficiency but di-
agnosed hypothyroidism and actively taking LT4 could 
experience an acute adrenal crisis. 

It is possible to check the cortisol level in the morn-
ing (8:00 a.m.); it should be > 10 μg/dl.

Autoimmune polyendocrine syndrome 
type 3 

Autoimmune polyendocrine syndrome 3 is considered 
to be a variant of APS-2. In order to diagnose APS-3 a pa-

tient needs to show symptoms of autoimmune thyroid 
disease without any symptoms of  Addison’s disease. 
Autoimmune thyroid disease often coexists with type 
1 diabetes (T1DM), premature ovarian insufficiency and 
rather rarely with lymphocytic hypophysitis [3]. 

Management of patients at risk 
of autoimmune polyendocrine syndrome

Management of  patients at risk of  autoimmune 
polyendocrine syndrome includes:
1.	 Monitoring of  the  patient with autoimmune rheu-

matic disease in order to be vigilant about possible 
coexisting APSs. 

2.	An interview and physical examination with special 
attention to APS symptoms. 

3.	Abnormalities in tests of  the  patients who show 
symptoms of APS. 

4.	Extension of diagnostics regarding APS and physical 
examination of the APS symptoms in patients with 
autoimmune rheumatic disease.
Autoimmune polyendocrine syndromes with rheu-

matoid arthritis (RA) may also be associated with celiac 

Table I. Disorders in APS and antibodies

Disease Antigen Autoantibodies

Hashimoto’s thyroiditis Thyroid peroxidase Anti-TPO

Thyroglobulin Anti-TG

Thyroid stimulating hormone receptor Anti-TSH-R (TRAb)

Graves’ disease Thyroid stimulating hormone receptor Anti-TSH-R (TRAb)

Addison’s disease 21-hydroxylase Anti-21-hydroxylase

17-hydroxylase Anti-17-hydroxylase

Hypoparathyroidism Calcium sensing receptor (CaSR)
Leucine-rich repeat (LRR)
NACHT protein 5

Anti-CaS-R
Anti-NALP-5

Type 1 diabetes Glutamic acid decarboxylase Anti-GAD

Islet cell antibodies Anti-ICA

Insulin Anti-IAA

Tyrosine phosphatase Anti-IA2

Zink transporter-8 Anti-znT8

Celiac disease Intestinal villi Anti-endomysium IgG and IgA
Anti-tissue transglutaminase IgG and IgA
Anti-deamidated gliadin peptides IgG and IgA

Myasthenia gravis Acetylcholine receptor (AChR) Anti-AChR 

Addison-Biermer’s disease Parietal cell antibodies (APCA)
Intrinsic factor (IF)

Anti-parietal cell antibodies (APCA)
Intrinsic factor antibody (IF)

Premature ovarian failure Ovarian Anti-ovarian (AOA)

Testicular failure Testicular Leydig cells

Hypopituitarism Pituitary Anti-PIT
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disease. Unsuccessful treatment with medication can 
be caused by an absorption disorder due to the damage 
of the intestine villi. Therefore, the patients show signs 
of vitamin, microelement and macroelement absorption 
issues, which can lead to muscle weakness, join infec-
tions and Raynaud’s disease.

Addison-Biermer’s disease, often connected with 
atrophic gastritis, causes a  lack of  vitamin B12 absorp-
tion in the ileum, which leads to megaloblastic anemia. 
Therefore, it is necessary to check blood cells in the pe-
ripheral blood cell count test (high mean corpuscular 
volume – MCV). Also, inflammation of  the  stomach 
lining can cause degeneration of  the  posterior and 
lateral columns of  the spinal cord. The patients report 
sensations of  tingling and numbness in the  arms and 
legs, an electric shock-like feeling during forward bend-
ing of the neck, losing balance while walking, a metallic 
taste in the  mouth and sometimes a  fissured and en-
larged tongue (Table II).

Autoimmune thyroid disease screening is advised 
especially to women with RA who are planning preg-
nancy or are currently pregnant. In a  study conducted 
in 2017 thyroid peroxidase was found in granulosa cells 
of the cumulus oophorus in the ovarian follicle. For that 
reason, women with AITD are at higher risk of pregnan-
cy loss and infertility  [6] as anti-TPO antibodies have 
a pathogenic effect on the thyroid and ovaries tissue. 

Discussion

Autoimmune polyendocrine syndromes are a group 
of  autoimmune disorders affecting endocrine and 
non-endocrine organs and manifesting symptoms of at 
least two autoimmune endocrine diseases. Autoimmune 
rheumatic diseases such as RA, Sjögren’s syndrome (SS) 
and systemic lupus erythematosus (SLE) are the  most 
frequent disorders occurring in the course of APS. 

Rheumatoid arthritis 

Autoimmune polyendocrine syndrome 3 involving  
autoimmune thyroid disease can also be comorbid with 
RA and myasthenia gravis. Liu et al. [7] conducted a meta- 
analysis of the 29 research papers available to May 2022. 
They examined 35,708 cases of patients in terms of pos-
sible coexistence of RA and thyroid disorders, confirm-
ing the high incidence of AID, especially hypothyroidism, 
in this group of patients. Bagherzadeh-Fard et al. [8] also 
found that there were twice as many cases of AITD coex-
istence with RA as in a control group.

Furthermore, Waldenlind et al.  [9], who conducted 
a cohort study on a Swedish population of 8,090 people 
with RA and 80,782 without RA, also confirmed the fre-
quent coexistence of  RA and AITD. They claimed that 

the risk of developing AITD remained high in the period 
from 5 years prior to the RA diagnosis to 5 years after 
it and the highest peak was 12 months prior to the RA 
diagnosis. The  authors advised taking into account 
a cause and effect relationship of RA and AITD especial-
ly in people genetically predisposed. It is still not clear 
why the risk of AITD decreases after RA diagnosis and 
the level of anti-thyroid antibodies drops in that group 
of patients. The authors believed that it was an effect 
of RA medication, e.g. TNF inhibitors reduced inflamma-
tion and at the same time they hampered AITD devel-
opment [9].

The fact that AITD usually develops prior to RA leads 
to the conclusion that a detailed interview about possi-
ble symptoms of RA in people with AITD and, in some 
cases, RA diagnostic tests are necessary. 

The connection between AITD and RA was also a sub-
ject of  the  analysis by Lazúrowá et al.  [10], who iden-
tified a common possible genetic background of these 
two disorders. Having an autoimmune background, both 
AITD and RA are the effect of the interactions of environ-
mental factors and genetic predispositions. As a result, 
a  process of  epigenetic changes starts, consequently 
autoimmune tolerance breaks and autoimmune disease 
develops. 

There are numerous publications relating to the ge-
netic predisposition to RA and also to AITD in the sci-
entific literature. It is also notable that among genetic 
variations which predispose patients to certain diseas-
es, there are common elements for these two disorders. 
They are listed in Table III. 

Cytotoxic T cell antigen 4 (CTLA4) is a  protein en-
coded by the  gene CTLA4. It is a  costimulatory mole-
cule of activated by antigen contact T lymphocytes and 
it inhibits further activity of  T lymphocytes to prevent 
an  overactive immune response. Abnormalities and 
polymorphism within the CTLA4 gene are related to ge-
netic predisposition to AITD and RA. Mutations of that 
gene are present in other diseases that are considered 
to be a part of autoimmune polyendocrine syndromes, 
e.g. T1DM or celiac disease. 

The PTPN22 gene encodes the protein phosphatase 
non-receptor type 22, also called lymphoid tyrosine 
phosphatase. The  protein decreases T lymphocyte ac-
tivity. Polymorphism within the  PTPN22 gene is asso-
ciated with a  higher risk of  genetic predisposition to 
both RA and AITD. Additionally, this gene mutation also 
correlates with a predisposition to T1DM, which can be 
a part of APS. A possible common genetic background 
of RA and other autoimmune polyendocrine syndromes 
justifies a detailed medical interview regarding APS in 
high-risk groups as well as, in some cases, extended di-
agnostics specific for individual disorders. 
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Table II. Diseases, symptoms and test abnormalities possible in APS

Disease Symptoms Test abnormalities

Autoimmune thyroid disease (AITD) Fatigue, weight gain, skin dryness, hair 
loss, brain fog, hypotonia, bradycardia

↑TSH, ↓fT4, ↓fT3
Anti-TPO and anti-Tg antibodies

Addison’s disease Weight loss, skin darkening, weakness, 
hypotonia 

↓Cortisol, ↑ACTH, ↓DHEAS
↓Na, ↑K
Antibodies against 21-hydroxylase and 
17-hydroxylase

Hypopituitarism Weakness, fainting, dizziness ↓FSH, ↓LH, ↓TSH, ↓ACTH
Anti-PIT antibodies

Autoimmune ovarian insufficiency Abnormal periods, excessive sweating, hot 
flashes, bone pain, infertility, miscarriages

↑FSH, ↓estradiol, ↓progesterone in 
the second part of the cycle, 
osteopenia, osteoporosis in densitometry
Ovarian antibodies

Autoimmune testicular failure Erectile dysfunction, low libido, infertility ↓Testosterone, ↑FSH
Osteopenia, osteoporosis in densitometry

Type 1 diabetes Polydipsia, polyuria, drowsiness Hyperglycemia 
Hyperinsulinemia
Anti-GAD antibodies

Hypoparathyroidism Paraesthesia, facial muscles twitching, 
muscle crumps, migraine (vasospasm), 
early stage of cataract, tinnitus caused by 
tympanosclerosis, enamel hypoplasia

↓Ca, ↓PTH
Anti-Ca-SR
Anti-NALP-5 antibodies

Addison-Biermer’s disease Atrophic gastritis can cause posterior and 
lateral degeneration of the spinal column 
It leads to tingling, numbness and electric 
shock-like sensation sensations radiating 
down the spine during forward neck 
bending, unsteady gait, metallic taste 
in the mouth, a fissured and enlarged 
tongue 

Morphology: ↓RBC, ↑MCV
↓Vitamin B12
APCA and IF antibodies 

Celiac disease Weight loss, diarrhea, abnormal periods, 
dermatitis herpetiformis (celiac disease 
rash), infections, infertility

Anemia
↓Ca 
Vitamins, micro- and macroelement 
deficiency 

Myasthenia gravis Ptosis, dysphagia, muscle fatigue Anti-AChR antibodies

Autoimmune skin related diseases Vitiligo, candidiasis,
urticaria, psoriasis

Antimelanocyte antibodies
Anti-IL-17 and IL-22 antibodies

Table III. Common genetic background in RA and AITD, type 1 diabetes and celiac disease

Genes relating to RA and AITD 
predisposition 

Genes relating to RA and type 1 
diabetes predisposition

Genes relating to RA and celiac 
disease predisposition

HLA-DR B1 AFF3 AHSA2

PTPN22 PTPN22 PTPN22

CTLA4 CD28-CTLA4 CTLA4

FCRL3 BACH2 PANK4

IL2RA RASGRP1 CD247

PTPN2 IL2/IL21

TYK2 IL18RAP
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It was proved that women suffering from RA and 
with autoimmune hypothyroidism receive higher dis-
ease-severity scoring results in comparison to wom-
en without Hashimoto’s disease  [11]. Furthermore, 
women with AITD and RA experience longer periods 
of morning stiffness than women without AITD. Some 
women with autoimmune thyroid disease have rheu-
matic symptoms even with correct function of the thy-
roid gland.

In most cases they experience pain of multiple joints, 
unclassified joint inflammation, mucus membrane dry-
ness without fulfilling the criteria necessary for the di-
agnosis of SS, as well as pain and weakens of the mus-
cles. Some of the joint dysfunction symptoms present in 
women with AITD are similar to symptoms typical of RA. 
However, if both disorders coexist, the disease severity 
becomes greater [10]; therefore, it can be assumed that 
anti-thyroid antibodies have a negative impact on RA. 

Patients with RA, besides being likely to develop AITD 
2–3 times more often, are also at greater risk of other 
disorders of autoimmune nature which are classified as 
autoimmune polyendocrine syndromes too, e.g. type 1 
diabetes, or vitamin B12 deficiency. 

It was also confirmed by the  work of  Emamifar et 
al.  [12]. The authors claimed that 10.4% of RA patients 
and 5.8% of  patients with vitamin B12 deficiency also 
experienced type 1 diabetes. However, most frequently 
RA coexisted with AITD – 11.8% of patients. The authors 
found that women with RA were more likely to develop 
AITD than men, and older RA patients had a higher type 
1 diabetes incidence rate than the younger patients. 

Numerous publications have reported more frequent 
coexistence of diabetes and RA [13, 14]. The authors be-
lieved that it was caused by the over-activated immune 
system as well as medication used in RA treatment. Tu-
mor necrosis factor α (TNF-α), which plays a significant 
role in RA pathogenesis, is also a mediator of insulin re-
sistance [15]. The analysis of Antohe et al. [16] showed 
that patients with RA who were treated with TNF-α in-
hibitors were less likely to develop T1DM; they also had 
reduced insulin resistance, and improved insulin sensi-
tivity.

Additionally, the  meta-analysis of  Jiang et al.  [13], 
which included 11 clinical and diagnostic studies and 
8 cohort studies, confirmed the  more frequent coexis-
tence of  diabetes in RA patients, especially T1DM. Ac-
cording to the  authors, this disorder was 4.78 times 
more frequent among RA patients, whereas type 2 di-
abetes was only 1.41 times more frequent. Also, it was 
suggested by Ferraz-Amaro et al. [17] that impaired pan-
creatic beta cell function was to be blamed for the high 
frequency of  diabetes in RA patients. Furthermore, in-
sulin resistance was often observed in RA patients, es-

pecially in an active form of the disease with a difficult 
course [18].

On the  other hand, the  much higher incidence 
rate of  T1DM in RA patients could be associated with 
a  common genetic background and common environ-
mental factors, which have a  triggering effect. Both 
RA and T1DM have characteristics of  polymorphism in 
the  PTPN22 gene  [3, 4]. Additionally, patients with RA 
who experience a  severe inflammatory reaction also 
tend to have increased levels of TNF-α, which had a di-
abetogenic effect described earlier, and interleukin-6  
(IL-6). This cytokine blocks insulin activity and it is con-
sidered as pro-diabetic [3, 4]. 

Westra et al.  [19] also analyzed potential genetic 
variants connected with coexistence of  RA with T1DM 
and indicated new directions for further research in 
their work. The  variants presented by the  authors are 
included in Table III.

Numerous publications have emphasized the  fre-
quent presence of autoimmune diseases comorbid with 
RA. Warjri et al.  [20] described an RA patient who also 
suffered from celiac disease. Gluten-sensitive enteropa-
thy is an effect of many factors: environmental, genetic 
and immune. Intestine related antigens could trigger 
overactivation of the immune system observed in many 
autoimmune diseases, including RA. 

The scientific literature includes many examples 
of positive effects of dietetic interventions on the course 
of RA, which can confirm the role of intestinal antigens 
in triggering overactivation of the immune system. Po-
das et al. [21] suggested that RA is a disease which starts 
by activation of the immune reaction in intestines. This 
hypothesis was corroborated by the  research results 
of Lupoli et al.  [22], who stated that patients suffering 
from celiac and autoimmune thyroid disease are at risk 
of developing seronegative inflammatory arthritis. 

Furthermore, Lerner et al.  [23] stressed that there 
are numerous publications reporting patients with celiac 
disease who also have symptoms typical of RA, e.g. pain 
and stiffness in the  morning, back pain, multiple joint 
pain, subclinical synovitis, and sacroiliitis. 

There are also reports of the presence of loci which 
constitute a common ground for celiac disease and RA. 
Some of  them are presented in Table III  [23–25]. Prod-
ucts of  the  transcription of  those genes participate in 
regulation of T lymphocyte activity, regulation of B lym-
phocyte proliferation and regulation of  spermatocyte 
and adipocyte differentiation as well as Th1 lymphocyte 
differentiation. Besides common genetic factors, Lern-
er et al. [23] drew attention to medical history and Ep-
stein-Barr virus (EBV), hepatitis C virus (HCV) and Myco-
bacterium tuberculosis (TB).
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Autoimmune diseases comorbid with RA often re-
main undiagnosed, and in consequence they are left 
untreated. Dougados [24] and MacLean [25] emphasize 
that it is a  significant issue because diseases coexist-
ing with RA cause deterioration of human functioning, 
higher frequency of hospitalization and higher mortality. 
According to Dougados [26] and Jeong et al.  [27] these 
are important socio-economic elements of human life. 

A great deal of importance is given to the research, 
diagnostics and treatment of comorbid rheumatic disor-
ders by EULAR (European League Against Rheumatism, 
now European Alliance of Associations for Rheumatol-
ogy)  [28]. Active research, diagnostics and treatments 
of  autoimmune diseases coexisting with RA are also 
of great significance for the proper response to prima-
ry disease treatment. Emamifar et al. [12] reported that 
patients with AITD or other autoimmune disease do not 
respond as well to treatment of RA as patients who suf-
fer only from RA. 

This phenomenon may be related to a  common 
genetic background. The shared susceptibility gene in-
volved in the pathogenesis of RA and thyroid disorders 
is the  HLA gene complex and is associated with anti- 
citrullinated protein antibodies (ACPA) positivity and 
therefore more aggressive disease. The higher percent-
age of ACPA ≥ 100  EU/ml in RA patients with thyroid dis-
orders not only supports the  role of  genetic factors in 
the pathogenesis of thyroid disorders and RA, but also 
explains the poorer initial response to the RA treatment 
in these patients [12].

Sjögren’s syndrome and endocrine 
symptoms 

Besides RA, it is possible that autoimmune poly-
endocrine syndromes or other autoimmune diseases 
can coexist with SS. Disorders such as vitiligo, SS and 
RA are related to HLA-DR4 and HLA-DR3 and HLA-DR2, 
which explains why patients with APS2 may manifest 
symptoms of those diseases [29]. 

 Sjögren’s syndrome is relatively often classified 
as a part of autoimmune syndromes. The study of Ro-
jas-Villarraga et al.  [30] confirmed the  high frequency 
of coexistence of numerous autoimmune syndromes in 
1,083 patients of  4 autoimmune disease cohorts, and 
AITD comorbid with SS as the most frequent disorders 
in individual patients [30].

Sjögren’s syndrome is probably the  most frequent 
disease of connective tissue associated with AITD, espe-
cially with Hashimoto’s disease. A few authors reported 
that full-blown SS may be even 10 times more frequent 
in AITD patients than in the general population [31]. 

Biro et al.  [32] found that the  frequency of  SS in 
426 patients with HT or GD was 17% and 5%. During 

more than 10 years of examination, Lazarus et al.  [33] 
found that in a cohort of  114 patients with SS, c. 40% 
of patients had another autoimmune disease and AITD 
patients comprised the  largest group (16%). The  most 
common manifestation of AITD in SS was hypothyroid-
ism. In most cases it was diagnosed before SS. 

Similar results were obtained by Ramos-Casals et 
al. [34]: in a group of patients with SS 20% of the them 
had AITD and 16% had non-AITD. This confirms that 
more than 1/3 of  the  patients with SS also suffered 
from thyroid diseases, the most frequent manifestation 
of which was subclinical hypothyroidism. 

Hashimoto’s coexistence with SS is relatively well 
documented. Additionally, it is interesting that both disor-
ders share similar symptoms and even nonspecific anti- 
bodies (e.g. anti-nuclear antibodies, rheumatoid factor 
– RF). Symptoms such as keratoconjunctivitis and xero-
stomia are reported by as many as 30% of the patients 
with autoimmune thyroid disease. Positive anti-nuclear 
antibodies are present in as many as 20–55% of  pa-
tients with AITD; therefore, they have to be monitored 
due to a high risk of development of other autoimmune 
diseases, including SS [35].

Moreover, Warfvinge et al.  [36] described not only 
the  resemblance of  clinical symptoms but also func-
tional tests and pathological changes in the  biopsy 
of the lower lip and/or scintigraphy of the parotid glands 
in more than 50% of patients with AITD; 30% of them 
also had SS.

Due to such significant resemblance of  the  symp-
toms and significantly high incidence rate of AITD coex-
istence with SS, Amador-Patarroyo et al. [37] developed 
a hypothesis relating to the presence of common genet-
ic, immunological and biological factors. 

In the  histopathological examination these disor-
ders are characterized by the presence of similar tissue 
infiltrates consisting of mainly T CD4+ lymphocytes and 
activation of  B lymphocytes  [37]. Additionally, the  re-
searchers examined genetic features of SS and AITD by 
describing common HLA molecules expressed by thyroid 
and epithelial cells such as HLA-B8 and HLA-DR3 [37].

Furthermore, a strong pathogenetic relationship be-
tween AITD and SS is confirmed by the role of epithe-
lial cells in the  tissue inflammation and the  presence 
of specific chemokines, such as CXCL10, which are de-
scribed in AITD as inflammation markers causing tissue 
damage in SS. It was proved that epithelial cells make 
CXCL9 and CXCL10 and at the same time they contribute 
to the damage of salivary glands [38].

Additionally, a cytokine which plays a significant role 
in the pathogenesis of AITD and SS is B-cell activating 
factor. It seems to be especially important for autore-
active B-cells’ survival  [39] and the concentration of  it 
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in the serum was described as much higher in Graves’ 
disease. If correlated with anti-thyroglobulin antibod-
ies in the serum and with activity and severity of SS, it 
plays an important role in lymphoproliferative complica-
tions [40].

Data relating to the influence of AITD on SS are het-
erogeneous. Anaya et al.  [41] when comparing a group 
of  patients with Sjögren’s disease with a  group with 
Sjögren’s and Hashimoto’s disease did not observe 
significant discrepancies in age, sex, and duration 
of  the  disease. The  coexistence with Hashimoto’s dis-
ease did not have a major effect on SS with the excep-
tion of the presence of lymphadenopathy and urticaria. 
Zeher et al. [42] noted an average time gap between di-
agnosis of SS and Hashimoto’s disease which was 5.5 
years and suggested that AITD was more often identi-
fied in people who have already suffered from SS.

Other authors believe that the  patients with SS 
coexisting with Hashimoto’s disease can have less se-
vere symptoms than patients suffering only from SS. 
Caramashi et al. [43] observed that people with SS and 
Hashimoto’s disease were less likely to be diagnosed 
with cryoglobulinemia, purpura, peripheral neuropathy, 
and a  deficiency in complement C4 levels, which re-
duced the  risk of  lymphoma transformation. However, 
it is not clear if the diagnosis of SS comorbid with other 
disorders may increase the  risk of  lymphoproliferative 
complications in patients with AITD. 

From the  clinical point of  view, due to the  resem-
blance of  symptoms and significantly high frequen-
cy of  the  two disorders’ coexistence, it is essential 
to perform screening tests for AITD on SS patients, 
and vice versa, regardless of  the  presence or absence 
of  the  symptoms, as it can impact the  clinical picture 
and improve treatment results. 

Among related autoimmune diseases, celiac disease 
and SS occur together with type 1 diabetes, autoimmune 
thyroid disease and primary cholangitis [44]. A large anal-
ysis of prevalence of celiac disease in equal groups of pa-
tients with SLE, SS, and systemic sclerosis showed a higher 
proportion of celiac disease compared to a control group 
of patients only with SS (6.8%) [45].

Celiac disease diagnosis usually occurs prior to SS. 
The age reported at the  time of diagnosis among celi-
ac patients who already had the syndrome was consid-
erably higher than in people whose celiac disease was 
diagnosed for the  first time. Interestingly, it was also 
found that prevalence of AITD in patients with Sjögren’s 
and celiac diseases was higher than in patients who 
only had SS. 

On the other hand, Fasano et al. [46] recorded a low 
frequency of occurrence equal to 2% in a cohort of 98 
patients with SS. A  significantly higher rate (5.8%) in 

a group of 52 patients with SS was reported by Caio et 
al.  [47], but the  study was related mainly to serology 
without a histopathological confirmation. 

A number of studies have focused on the spectrum 
of  antibodies; the  results showed a  high frequency of  
antinuclear antibodies in patients with celiac disease 
ranging from 8.9% according to da Rosa Utiyama et 
al.  [48] to 14.6% according to Erbasan et al.  [49]. In 
the  research analyzing the  frequency of  occurrence 
of  antigliadin antibodies in equal groups of  patients 
with diagnosed SS, RA and SLE, Teppo et al.  [50] ob-
served the  highest levels of  antigliadin antibodies as 
well as gluten and anti-reticulin antibodies in patients 
with SS. 

The relationship between autoantibodies occurring 
in celiac disease and SS can be based on a  common 
genetic background of these two pathologies, which is 
linked to DR3-DQ2 heterodimer encoded by the alleles 
DQA1*0501 and DQB1*0201 [51].

The correlation between SS and celiac disease 
seems to confirm a positive impact of gluten-free diet 
on autoimmune inflammatory process in salivary glands 
in patients with SS comorbid with celiac disease  [52]. 
Interestingly, in another research work, Liden et al. [53] 
observed proctitis in patients with SS after a  gluten 
challenge test. 

It seems to be certain that celiac disease occurs 
more often in patients with SS than in the general popu-
lation. There is insufficient evidence from a quantitative 
assessment of  that relationship. Probably the  coexis-
tence of  these two disorders is easily missed in clini-
cal practice. It is necessary to test SS patients for celiac 
disease, especially if they are deficient in iron, or if they 
have hypertransaminasemia or elevated levels of pan-
creatic enzymes. 

Sjögren’s syndrome is relatively often associated 
with other autoimmune diseases of autoimmune poly-
glandular syndromes, which was confirmed by numer-
ous studies  [33, 38]. Lazarus and Isenberg  [33] noted 
that besides frequent coexistence of AITD, the following 
disorders were found: AIH in almost 3% of the patients, 
primary biliary cholangitis in c. 2% of the people and Ad-
dison-Biermer’s disease in almost 2% of  the  patients. 
Due to the resemblance of symptoms in patients with 
SS and in patients who are deficient in vitamin B12, i.e. 
chronic fatigue, mucosal changes or neuropathy, it is 
necessary to remember about the possible coexistence 
of those disorders and perform diagnostic tests. 

Interestingly, Urbanski et al. [54] examining vitamin 
B12 deficiency found low levels of  the  vitamin in 43% 
of patients with SS and 11% in the control group. More-
over, the research work of Andrés et al. [ 55] showed vita-
min B12 deficiency in 8.8% of patients with SS; however, 
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there was no control group in that study, which does not 
allow one to draw a conclusion about the  relationship 
between these two disorders. Besides case descriptions 
there are no publications on coexistence of SS and Addi-
son-Biermer’s disease. 

The APS-2 is defined as the coexistence of Addison’s 
disease with autoimmune disease and type 1 diabetes. 
Addison’s disease is a rare disease in comparison to AITD 
or myotonic dystrophy; however, as in the case of other 
autoimmune diseases, it often constitutes a part of other 
autoimmune polyendocrine syndromes. It is not known 
how frequently Addison’s disease coexists with connec-
tive tissue diseases, including SS. In the publications only 
descriptions of comorbid cases can be found [ 56].

Zellisen et al.  [57] analyzed 91 patients with Addi-
son’s disease and found the presence of other autoim-
mune diseases in almost 50% of the patients; the most 
frequent was AITD – 26.5%, followed by vitiligo – 9.7%, 
pernicious anemia – 4.8%, SS – 2.4% and several others.

Another study focused on the frequency of  the oc-
currence of  21-hydroxylase antibodies, which are 
a  marker of  autoimmune adrenal insufficiency, in 
a  cohort of  63 patients with SS. The  results revealed 
the prevalence of autoimmune adrenal disease in near-
ly 20% of  the  people and its connection with markers 
of B lymphocyte activation [58]. Although the presence 
of  antibodies was not associated with adrenal insuffi-
ciency, there was a worse response of adrenals in this 
group. Taking into consideration the  fact that c. 50% 
of patients with 21-hydroxylase autoantibodies develop 
full-blown disease from 3 months to 11 years  [59] it is 
necessary to monitor the  patients. Patients with high 
levels of 21-hydroxylase autoantibodies are at an elevat-
ed risk of  developing clinically evident adrenal insuffi-
ciency [ 60]. 

Patients with SS and a positive test for 21-hydroxy-
lase autoantibodies complained about eye dryness less 
often than patients without 21-hydroxylase autoanti-
bodies [61]. Owing to the better methods of identifica-
tion of the new antibodies in SS, new opportunities are 
created, including new disease phenotypes’ identifica-
tion and new aspects of its pathophysiology. 

Systemic lupus erythematosus and 
autoimmune endocrine syndromes

Systemic lupus erythematosus, like SS and RA, can 
coexist with other endocrine and non-endocrine auto-
immune diseases, which constitute a part of APS. 

The presence of HLA-DR3 and HLA-DR4 haplotypes 
is common for SLE and APS-2. In spite of the fact that 
the haplotypes are not directly involved in the pathogen-
esis of the disease, they participate in antibody produc-
tion, and thereby autoimmune phenomena [62]. 

In the study of McDonagh and Isenberg  [63] up to 
30% of  patients with SLE diagnosis had at least one 
comorbid autoimmune disorder, of  which the  most 
frequent was SS – 13%, followed by RA – 6%, immune 
thrombocytopenia – 5%, antiphospholipid syndrome – 
4%, Hashimoto’s disease – 4%, Graves’ disease – 2% 
and others. In most cases comorbid autoimmune dis-
ease occurs after SLE diagnosis (62%), which indicates 
a  relatively young age of  the  patients developing SLE. 
Additionally, the  SLE patients who also suffered from 
AITD were much younger in comparison to the patients 
who showed only SLE symptoms (32 vs. 41.5 years).

Among autoimmune endocrinopathies, SLE coexists 
with autoimmune thyroid disease (AITD) most frequent-
ly, which is, in fact, the most common autoimmune dis-
ease. A  retrospective study of  218 patients with AITD 
showed the presence of another autoimmune disease – 
13.7% of cases; the most common were SS and SLE [64]. 

Posselt et al.  [65] observed that the  frequency 
of  Hashimoto’s disease in a  group of  patients with 
SLE was twice as high as in the  control group (12.6% 
vs. 5.6%). The  clinical picture showed that SLE and 
Hashimoto’s disease patients had a  butterfly-shapes 
rash on the face less often; however, they had anti-Sm 
antibodies more often. It was not proved that there is 
a relationship between Hashimoto’s disease, SLE activi-
ty and organ damage in the course of SLE. Similar prev-
alence of Hashimoto’s disease of the SLE patients and 
a lack of a significant impact on the course of SLE were 
studied by Franco et al. [66]. A high incidence rate of co-
morbid thyroid disorders in SLE patients without any re-
lationship with the clinical activity of SLE was described 
in other publications [67, 68]. 

It is often discussed whether SLE is an independent 
risk factor for these disorders, or it is incidental, because 
the group of patients at the highest risk of SLE consists 
of  young and middle aged women; it is also true for  
autoimmune thyroid disease. Additionally, it is indicat-
ed that a common genetic background includes human 
leukocyte antigen (HLA-DR2, DR3 and DR8) [69]. A gene 
predisposing people to SLE (5q14.3–q.15) was also iden-
tified in AITD patients [70].

The most common changes in the  thyroid of  pa-
tients with SLE are clinical overt and subclinical hypo-
thyroidism [71, 72], estimated at slightly more than 5%, 
5 times more frequent than in the general population; 
on the other hand, hyperthyroidism (1.7%) was not sig-
nificantly different [71]. Similar results were obtained by 
Miller et al. [73], who reported that the frequency of thy-
roid diseases in a  group of  SLE patients was 7.5%, in-
cluding 6.6% of patients with hypothyroidism and 0.9% 
of patients with hyperthyroidism.
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Besides high prevalence of  thyroid diseases in pa-
tients with SLE compared to the general population, it 
is more frequent to detect antithyroid antibodies, both 
antithyroglobulin antibodies (anti-TG) and antithyro- 
peroxidase antibodies (anti-TPO), without overt thyroid 
disease  [72–73]. According to the  study by Pyne and 
Isenberg  [75], the  incidence rate of  thyroid antibodies 
ranged from 14% in the population with isolated SLE to 
68% in patients with comorbid thyroid disease. The rea-
son for that is not understood. 

It is known that a  single positive antithyroid anti-
body test has limited predictive value in patients with 
SLE because the  antibody levels can fluctuate and 
even disappear completely, which was proved by some 
researchers  [74]. According to Madagaro et al.  [76] 
the fluctuations are caused by the change in the SLE ac-
tivity; therefore antithyroid antibodies can be detected 
only in patients with an  active form of  SLE. There are 
also researchers who reported that the  levels of TgAb, 
but not TPOAb, correlated with dsDNA levels in patients 
with lupus [77]. It is also known that SLE patients have 
numerous antibodies which are not present all the time, 
which still remains a subject of research. 

Due to the frequent coexistence of SLE and thyroid 
diseases, in a case of unspecific symptoms in patients 
with SLE, especially when the activity of the disease is 
low, it is wise to consider the possibility of comorbid thy-
roid disease. 

Patients with SLE, like patients with SS, are not at 
high risk of diabetes. Abugharbyeh et al.  [78] analyzed 
the relationship between SLE, SS, systemic sclerosis and 
diabetes. The  results show the  inverted relations be-
tween the diseases, which suggest that they may have 
a different immunological pathogenesis. It is necessary 
to remember that there is a  high risk of  development 
of kidney and retinal diseases as well as peripheral neu-
ropathy in patients with SLE and diabetes; therefore, de-
tailed differential diagnostics are essential.

As far as Addison’s disease coexisting with SLE is 
concerned, there are only a  few descriptions of  such 
cases, which suggests that this combination is rare [79]. 

During the autoimmune inflammatory response, cy-
tokines secreted from immune cells affect the endocrine 
system, which releases hormones which in turn modu-
late an immune response [80]. This confirms the interac-
tion between immune, nervous and hormonal systems 
in modulation of the susceptibility as well as immunity 
to inflammatory diseases. 

The main target of  the  activation of  cytokines is 
the  hypothalamic–pituitary–adrenal axis (HPA)  [81]. It 
was proved that inflammatory cytokines such as IL-1a, 
IL-1b, IL-6 and TNF-α are strong activators of  the  HPA 

axis with release of a corticotrophin-releasing hormone 
(CRH) [82]. 

An inadequate response of  the  HPA axis to stress 
and chronic exposure to the stressor can be a triggering 
factor in autoimmunity [83]. It was observed that SS pa-
tients had lower levels of ACTH and cortisol compared to 
a healthy population, a  low level of dehydroepiandros-
terone (DHEA) and dehydroepiandrosterone sulfate 
(DHEAS) [84], as well as a weaker response of pituitary 
and adrenals to corticotrophin-releasing hormone stim-
ulation (CRH) [85]. Similar abnormalities of the HPA axis 
were found in SLE [86], which seemed to promote chron-
ic inflammation, and in patients with RA, who besides 
having very low levels of cortisol in a state of inflamma-
tion also had low levels of adrenal androgens [87].

Low levels of DHEA in serum are common in SLE and 
they correlate with the disease activity [88]. There were 
attempts to supplement DHEA in patients with SLE and 
in some trials the activity of  the disease was reduced, 
including a  reduction of  glucocorticosteroids used so 
far  [89]. Discrepancies in a stress response of  the HPA 
axis may diversify patients who seem to have the same 
disease, but with varied responses to the treatment [90]. 
The  HPA axis is significant in controlling the  severi-
ty of  SLE; however, disease development may change 
the HPA axis response. 

In SLE and SS, besides hypofunction of the HPA axis, 
it seems that the hypothalamic–pituitary–gonadal axis 
(HPG) plays an important role too [91].

In the case of SLE, estrogens seems to be engaged 
in the  pathogenesis of  SLE  [92]. Estrogens modulate 
the  immune response  [93], causing self-tolerance fail-
ure; they change the balance of Th1/Th2 in favor of Th2, 
induce T and B lymphocytes’ survival and autoantibody 
development with a secondary inflammatory response 
and organ damage [94].

Ovarian reserve is diminished even when symp-
toms of  lupus are mild, which suggests a direct effect 
of the disease on ovarian function [95]. Manifestations 
of  these abnormalities are irregular menstruations or 
a  lack of  them, and premature ovarian failure, which 
are relatively common in women with SLE, and many 
of them are connected with the disease activity [96]. Ad-
ditionally, SLE induces hypothalamic–pituitary–ovarian 
axis dysfunction and increases the level of prolactin in 
the serum [97]. Prolactin also has an immunomodulato-
ry function by being not only a hormone but also a cyto-
kine, raised levels of which can lead to development or 
exacerbation of autoimmune diseases such as SLE [98].

In a  study comparing levels of  anti-Müllerian hor-
mone (AMH) as a marker of the ovarian reserve of wom-
en with SLE and control group individuals, it was found 
that the patients with SLE had significantly lower levels 
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of  AMH than the  control group women and it did not 
correlate with the  activity of  SLE  [99]. These results 
show that SLE has a negative effect on the ovarian re-
serve and ovarian function. 

What is known about the choice 
of treatment of rheumatoid arthritis (or 
another rheumatic diseases) in patients 
with APS?

Should the  treatment of  RA patients be different 
from the treatment of patients with RA and other auto-
immune diseases? How to choose the best treatment? 
The effect of RA treatment on thyroid autoimmunity or 
other rheumatic diseases is little known. However, ben-
efits of  biological treatment, that is, TNF inhibitors to 
regulate and even depress thyroid autoimmunity, have 
been discussed recently, which delineates the possible 
role of TNF-α in a shared pathology between RA and thy-
roid autoimmunity [12]. 

A study on 138 consecutive adalimumab-treated 
patients with RA who were naive for TNF-blocking 
agents resulted in decreasing thyroid autoantibodies, 
that is, TPOAb and also TSH [99]. The authors conclud-
ed that TNF inhibitors could improve thyroid function 
in hypothyroid patients with RA. Furthermore, TNF in-
hibitors may regulate expression of proinflammatory 
cytokines and apoptosis in thyroids, leading to a  re-
duced level of  inflammation, earlier resolution, and 
decreased fibrosis. 

Further investigations are still needed to enlighten 
the  effect of  TNF inhibitors on thyroid autoimmunity 
and other autoimmune endocrinopathies.

Conclusions

Taking into consideration the  fact that the  occur-
rence of  autoimmune diseases coexisting with rheu-
matic disorders not only increases the risk of their devel-
opment, but also affects treatment effects, the  course 
of the disease and the quality of  life and human func-
tioning, an  extremely important part of  patient man-
agement is actively examining the patient for comorbid 
autoimmune diseases and proper treatment of them. 

It will make it possible to ensure the  comfort 
of the patients’ lives and optimize rheumatic treatment, 
and owing to the positive effects, it will result in greater 
satisfaction of  the patients and their cooperation with 
a treating physician. It is extremely important, especial-
ly taking into account the  fact that rheumatic diseas-
es are associated with chronic pain and thus suffering 
of the affected ones. Therefore, improvement of patient 
physical wellness, fitness and functioning proportionally 

will be reflected in general physical and mental wellbe-
ing of the patients. 

The authors declare no conflict of interest.
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