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Abstract
Context: Autoimmune thyroid disease is the most common endocrine comorbidity in autoimmune Addison disease (AAD), but detailed inves-
tigations of prevalence and clinical course are lacking.
Objective: This work aimed to provide comprehensive epidemiological and clinical data on autoimmune thyroid disorders in AAD.
Methods: A nationwide registry-based study including 442 patients with AAD and autoimmune thyroid disease were identified through the 
Norwegian National Registry of Autoimmune Diseases.
Results: Of 912 registered AAD patients, 442 (48%) were diagnosed with autoimmune thyroid disease. A total of 380 (42%) had autoimmune 
hypothyroidism. Of the 203 with available thyroid function tests at time of diagnosis, 20% had overt hypothyroidism, 73% had subclinical hypo-
thyroidism, and 7% had thyroid levels in the normal range. Negative thyroid peroxidase antibodies was found in 32%. Ninety-eight percent 
were treated with levothyroxine, 5% with combination therapy with liothyronine or thyroid extracts, and 1% were observed without treatment. 
Seventy-eight patients (9%) were diagnosed with Graves disease (GD), of whom 16 (21%) were diagnosed with autoimmune hypothyroidism 
either before onset or after remission of GD. At the end of follow-up, 33% had normal thyroid hormone levels without antithyroid-drugs or 
levothyroxine treatment. The remaining had either active disease (5%), had undergone ablative treatment (41%), or had developed autoimmune 
hypothyroidism (21%).
Conclusion: The true prevalence of hypothyroidism in AAD is lower than reported in the current literature. Careful consideration of the indica-
tion to start thyroxin therapy is warranted. Long-term remission rates in GD patients with AAD are comparable to recent reports on long-term 
follow-up of patients without AAD.
Key Words: autoimmune Addison disease, autoimmune hypothyroidism, Graves disease, autoimmune polyendocrine syndromes
Abbreviations: AAD, autoimmune Addison disease; APS-2, autoimmune polyendocrine syndrome type-2; ATD, antithyroid drug; FT4, free thyroxine; GD, Graves 
disease; ROAS, Norwegian Registry for Organ-specific Autoimmune Diseases; TPOAb, thyroid peroxidase antibody; TRAb, thyrotropin receptor antibody; TSH, 
thyrotropin.
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Autoimmune Addison disease (AAD) is associated with a 
high frequency of organ-specific endocrine and nonendocrine 
manifestations. More than half of patients have an auto-
immune polyendocrine syndrome (1). A  report from the 
Swedish Addison registry found that hypothyroidism was 
the most frequent concomitant disease, affecting 40% of 
patients (2). Similar numbers have been reported in 665 pa-
tients from the Norwegian registry, which reports that 41% 
had hypothyroidism and 5.7% hyperthyroidism (3). Italian 
data on 492 AAD patients reported that 68% had concomi-
tant autoimmune thyroid disorders. In that study thyroid 
autoimmunity included those with thyroid autoantibodies 
and an ultrasound pattern indicating thyroiditis, but with 
normal thyroid function tests. Forty-nine percent of the pa-
tients with hypothyroidism had debut before the onset of 
AAD (4). However, none of these studies gave details on diag-
nosis and treatment. It is well known that untreated or sub-
optimal treatment of AAD leads to an increase in thyrotropin 
(TSH) levels, which can potentially lead to overdiagnosis of 
hypothyroidism (5, 6). In a previous study from our research 
group, TSH was elevated in 52% of AAD patients without 
known hypothyroidism at diagnosis (7). Finally, there are 
few reports on the combination of AAD and Graves disease 
(GD). To amend these knowledge gaps, we comprehensively 
mapped epidemiological and clinical data on autoimmune 
thyroid disorders in a nationwide AAD registry.

Materials and Methods
Patients and Design
We identified all patients with the combination of AAD and 
autoimmune thyroid disorder (Hashimoto thyroiditis and/or 
GD) enrolled in the Norwegian Registry for Organ-specific 
Autoimmune Diseases (ROAS). ROAS is a national medical 
research and quality registry for patients with primary ad-
renal insufficiency (Addison disease), primary ovarian insuf-
ficiency, polyendocrine syndromes, and hypoparathyroidism. 
National coverage for primary adrenal insufficiency is 65% 
based on the latest national coverage analysis in 2019. Patients 
with primary adrenal insufficiency and antibodies against 
21-hydroxylase or presence of associated autoimmune dis-
eases were classified as having AAD (8). Patients with pri-
mary adrenal insufficiency of other causes were excluded. 
Data from the registry and hospital records were compared 
with self-reported patient information regarding concomitant 
thyroid disease collected annually. The present study includes 
data compiled from the National Registry’s initiation in 1996 
until the end of June 2021. During this period, 912 patients 
with AAD were included, of whom 442 had probable auto-
immune thyroid disease. Patients who were found to have 
nonautoimmune hypothyroidism, for instance after cancer 
surgery or treatment of nodular disease, were excluded (Fig. 1).  
Thyroid hormone levels at onset were obtained from 203 of 
380 patients (53%) with hypothyroidism. Information on 
thyroid peroxidase autoantibodies (TPOAbs) was missing for 
3 of 380 patients with hypothyroidism. Thyrotropin receptor 
antibody (TRAb) levels were missing for 17 of 78 patients 
diagnosed with GD.

Definitions and Clinical Data
Data on sex, age, year of diagnosis, concomitant autoimmune 
diseases, autoantibody status, and treatment were obtained 

from the registry. Medical records of all patients, except for 
4 with unknown site for follow-up, were validated by an 
endocrinologist. Presence of autoimmune hypothyroidism, 
autoimmune hyperthyroidism (GD), type 1 diabetes, B12 de-
ficiency, primary gonadal insufficiency, vitiligo, celiac disease, 
and alopecia were registered. To verify the diagnosis of auto-
immune hypothyroidism we obtained test results on TSH, free 
thyroxine (FT4) at onset, and TPOAb during the course of the 
disease, when available. Subclinical hypothyroidism was de-
fined as TSH greater than 4.0 mU/L and FT4 within the refer-
ence range, and further divided into mild (TSH 4.1-10 mU/L) 
and severe (TSH > 10 mU/L) (9). Overt hypothyroidism was 
defined as TSH greater than and FT4 less than the reference 
range. We included patients with hyperthyroidism diagnosed 
with GD by their attending physician and obtained informa-
tion on TRAb levels, presence of orbitopathy, remission rates, 
and treatment given if remission was not achieved. Patients 
who were euthyroid without medication were defined as 
being in remission from GD. Patients with hypothyroidism 
after ablative treatment for GD were registered as having 
GD. Patients who were treated with levothyroxine for auto-
immune hypothyroidism before they were diagnosed with 
GD or developed autoimmune hypothyroidism after GD re-
mission were registered as having both diseases (coexisting 
diseases).

Autoantibodies
ROAS biobank serum samples are routinely analyzed 
for 21-hydroxylase autoantibodies using radiobinding 
ligand assay as described previously (10). TPOAb and 
TRAb were analyzed in clinical routine at local hospitals 
throughout the country. Different methods were used 
during the period 1996 to 2021. Therefore, the local ref-
erence range was used to score if autoantibodies were pre-
sent or absent.

Statistics
Statistical analyses were performed using IBM SPSS Statistics 
version 26.0 for Windows. We report our categorical data as 
absolute numbers and percentages and continuous data as 
medians and range (minimum to maximum).

Ethics
This study was approved by the local ethics committee (REK 
No. 234967). All participants gave informed consent when 
they were included in ROAS (REK no. 2013/1504).

Results
Clinical and Epidemiological Characteristics
Altogether 442 patients had the combination AAD and 
autoimmune hypothyroidism or hyperthyroidism (GD), 
after excluding patients with nonautoimmune primary 
adrenal insufficiency, hypothyroidism, and hyperthy-
roidism (see Fig. 1). Sixteen patients were found to have 
both autoimmune hypothyroidism and hyperthyroidism, 
which leaves a total prevalence of thyroid disorders in the 
AAD cohort of 48%. Sex, age at presentation, autoanti-
body status, and frequency of concomitant autoimmune 
diseases were recorded (Table 1). Seven (2%) of these 
patients had autoimmune polyendocrine syndrome type-
1; the remaining had autoimmune polyendocrine type-2 
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(APS-2). The proportions of women were 71% and 77% in 
the groups with hypothyroidism and GD, respectively. The 
prevalence of hypothyroidism was 50% among women 
and 29% among men. Eleven percent of women and 5% of 
men were diagnosed with GD. GD patients had a median 
age 33.5  years at the onset of AAD, while patients with 
hypothyroidism had a median age of 36  years. Thyroid 
disease had a median onset of 38 years for hypothyroidism 
and 33 years for GD. The temporal relationship between 
the onset of AAD and thyroid disease is shown in Fig. 2, 
demonstrating great diversity in onset (range of 59 years 
for hypothyroidism and 55  years for hyperthyroidism). 
Simultaneous onset, defined as diagnosis within the same 
year, of AAD and thyroid disease was most common in 
hypothyroidism, occurring in 31% of patients. Median 
year of diagnosis for AAD was 2000 (1951-2021), which 
emphasizes that our study represents long-term follow 
up data.

Diagnosis of Autoimmune Hypothyroidism
Altogether 68% of patients diagnosed with autoimmune 
hypothyroidism had TPOAbs greater than the reference range 
(see Table 1). Only 20% had overt hypothyroidism at onset, 
while the remaining had subclinical hypothyroidism (73%) 
or thyroid levels in the normal range (7%) when they were 
diagnosed (Fig. 3). Most patients with overt hypothyroidism 
were diagnosed simultaneously with AAD. The group that 
had onset after AAD had the highest proportion of mild sub-
clinical disease, with TSH levels between 4.1 and 10 mU/L 
(Table 2). The group that had onset before AAD had the 
highest proportion of TPOAb-negative patients (Table 3). 
The relationship between TPOAb positivity and the degree 

Figure 1. Flowchart of the Autoimmune Addison Disease (AAD) 
cohort. Flowchart of the inclusion and exclusion criteria of patients 
from the Norwegian Registry of Organ-specific Autoimmune 
Diseases (ROAS).

Table 1. Clinical and epidemiological characteristics

Basic demographics Hypothyroidism Graves disease 

Prevalence of total AAD cohort, No. (%) 380/912 (42%) 78/912 (8.6%)

No. of female patients (%) 271 (71%) 60 (77%)

Age at onset of AAD, median (range) 36.0 (3-85) 33.5 (14-64)

Age at onset of autoimmune thyroid disease, median (range) 38.0 (2-87) 33.0 (9-89)

Y between AAD and thyroid disease, median (range) 0 (–52 to 59) 1.0 (–55 to 37)

Autoantibodies, No. (%)   

21-Hydroxylase antibodies 357/377 (95%)a 75/78 (96%)

Thyroid peroxidase antibodies 256/377 (68%)b 43/78 (55%)

TSH-receptor antibodies  50/61 (82%)c

Associated autoimmune diseases, No. (%)   

Type 1 diabetes mellitus 68/380 (18%) 12/78 (15%)

B12 deficiency 36/380 (9.5%) 12/78 (15%)

Gonadal insufficiency 26/380 (6.8%) 4/78 (5.1%)

Vitiligo 51/380 (13%) 13/78 (17%)

Celiac disease 18/380 (4.7%) 6/78 (7.7%)

Alopecia 21/380 (5.5%) 4/78 (5.1%)

Coexisting diseased 16/380 (4.2%) 16/78 (21%)

Total: ≥ 1 associated disease 187/380 (49%) 44/78 (56%)

Abbreviations: AAD, autoimmune Addison disease; TSH, thyrotropin.
aData missing for 3 patients.
bData missing for 3 patients.
cData missing for 17 patients.
dPatients that were diagnosed both with autoimmune hypothyroidism and hyperthyroidism.
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of thyroid dysfunction is shown in Table 4. For 177 patients 
(47%) it was not possible to obtain thyroid hormone levels 
at onset from hospital records. Many of these were diagnosed 
before 1995.

Replacement Therapy for Hypothyroidism
Most of the patients used levothyroxine in monotherapy. 
Fourteen patients (4%) used combination therapy with 
liothyronine and 4 patients (1%) used thyroid extracts. 

Figure 2. Onset of thyroid disorder. A, Bar chart illustrating the temporal relationship between onset of autoimmune Addison disease (AAD) and 
hypothyroidism in 361 of 380 patients. Year of diagnosis on the X axis. 0 is defined as simultaneous onset (diagnosis within same year) of AAD 
and hypothyroidism. For 19 patients, year of diagnosis was missing. B, Bar chart illustrating the temporal relationship between onset of AAD and 
hyperthyroidism in 76 of 78 patients. Year of diagnosis on the X axis. 0 is defined as simultaneous onset (diagnosis within same year) of AAD and 
hyperthyroidism. For 2 patients, year of diagnosis was missing.
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Observation without treatment was unusual (1.5%). For 3 pa-
tients (0.8%) there was no available information on treatment.

Treatment and Remission Rates for Graves Disease
Remission without antithyroid drugs (ATDs) or thyroxine 
treatment was achieved in 33% of the GD patients at the end 
of follow-up. The remaining had active disease, had under-
gone ablative treatment, or had developed autoimmune hypo-
thyroidism. Thirty-eight (49%) patients had experienced a 
single episode of GD, whereas 21 (27%) had an undulating 
course with 2 or more episodes. Nineteen patients (24%) 
had received ATD treatment on 2 or more occasions. For 
19 (24%) patients, the number of episodes was not stated 
in the medical record. Nineteen percent received radioiodine 
therapy, and 22% were treated with thyroidectomy. Sixteen 
percent experienced orbitopathy.

Associated Autoimmunity
Associated autoimmunity was diagnosed in 49% of patients 
with hypothyroidism. The most common comorbidity was 
type 1 diabetes (18%), followed by vitiligo (13%) and B12 de-
ficiency (9.5%). Primary gonadal insufficiency was diagnosed 
in 7% of all patients with hypothyroidism. Among women 
with AAD and hypothyroidism, 9% had gonadal insuffi-
ciency. GD patients had associated autoimmunity in 56% of 
the cases. Twenty-one percent (16/78) were treated for auto-
immune hypothyroidism, either before they were diagnosed 
with GD or after remission. B12 deficiency and type 1 diabetes 
were diagnosed in 15% each, 17% had vitiligo, and 7.7% 
had celiac disease (see Table 1).

Discussion
Scrutiny of one of the largest cohort of patients with AAD re-
ported to date confirms earlier observations that autoimmune 
thyroid disease is the most commonly diagnosed comorbidity, 
affecting about 50% of patients. However, surprisingly few 
had overt hypothyroidism and a sizable portion had no docu-
mented hypothyroidism. GD was also common and remission 
rates were lower than what has previously been reported in 
Norway (11).

The prevalence we found of hypothyroidism and hyper-
thyroidism is in alignment with a previous study from our 
registry and 2 large cohort studies from Sweden and Italy 
(2-4). However, the present study is unique because it in-
cludes more patients and reports thyroid hormone levels at 
the onset of hypothyroidism. Surprisingly, we found that only 
20% of patients had overt hypothyroidism at onset and that 
a considerable share was TPOAb negative or had mild sub-
clinical disease. These findings indicate that clinicians tend to 
overdiagnose hypothyroidism and have a low threshold for 
starting treatment. The fact that the patient already had an 
organ-specific autoimmune disease might have lowered the 
bar for diagnosis and treatment.

The female-to-male ratio and age at onset in our study is 
comparable to previous reports (2-4). Specifically, 71% and 
77% in the groups with hypothyroidism and hyperthyroidism 
were women, respectively. The onset of AAD was usually in 
young adulthood, but with an age range of 3 to 85 years. The 
GD cohort had a younger age of onset of AAD compared 
to those with hypothyroidism, raising the question whether 
GD patients represent a more severe phenotype of APS-2 or 
whether hyperthyroidism hastens or unmasks the diagnosis of 
AAD more than is the case for hypothyroidism.

Betterle and colleagues (4) found that a considerable pro-
portion of AAD patients with concomitant hypothyroidism 
and hyperthyroidism were diagnosed before the onset of 
AAD, but their study used a broader definition of auto-
immune thyroid disease by including individuals with normal 
thyroid function and TPOAbs or signs of thyroiditis by ultra-
sound. In our study, the onset of hypothyroidism was evenly 
distributed before, concurrently with, and after the diagnosis 
of AAD. Intriguingly, the majority of patients with overt 
hypothyroidism were diagnosed simultaneously with AAD. 
For patients with hyperthyroidism, we found a greater diver-
sity in time of presentation. Simultaneous presentation was 
less common and 42% had onset before AAD. The latter dif-
ference may be because the symptoms of hyperthyroidism 
are more specific and diagnostic delay less common than for 
hypothyroidism. A large proportion of patients in our study 
presented with thyroid disease after the onset of AAD, with 
a range of up to 55 years. The latter supports that annual, 
lifelong screening for thyroid disease should be maintained.

TPOAb predicts progression to overt hypothyroidism in 
patients with subclinical disease (12). Dalin and colleagues 
(2) found presence of TPOAbs in 57% of all AAD patients. 
We found an unexpectedly large proportion of patients with 
hypothyroidism without TPOAbs (32%), indicating mis-
diagnosis. According to the existing literature, high serum 
TPOAb concentrations are present in 90% of patients with 
Hashimoto thyroiditis (13). TPOAb levels decline over time in 
most patients, but rarely become negative (14). Furthermore, 
half of the patients with hypothyroidism diagnosed after the 
onset of AAD had only mildly elevated TSH, and 25% of 

Figure 3. Diagnosis of autoimmune hypothyroidism. The number and 
percentages of patients with thyroid hormone levels in the normal range, 
subclinical hypothyroidism, and overt hypothyroidism at diagnosis in 203 
of 380 autoimmune Addison disease patients.
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these lacked TPOAbs. AAD patients have higher TSH levels 
when glucocorticoids are withheld or intake is delayed (5).
Taken together, these observations indicate that autoimmune 
hypothyroidism is overdiagnosed among AAD patients, and 
that even a mild elevation of TSH triggers levothyroxine 
treatment.

Very few patients were observed without treatment, 
indicating that even if the treatment is started on an uncertain 
indication, it is rarely reevaluated and stopped. Levothyroxine 
is one of the most commonly prescribed drugs in the world 
and often leads to lifelong replacement therapy. A recent sys-
tematic review and meta-analysis found that up to one-third 
of patients remained euthyroid after thyroid hormone dis-
continuation, with a higher proportion of patients with an 
initial diagnosis of subclinical hypothyroidism compared to 
overt hypothyroidism (15). Our data indicate that more pa-
tients can be observed without treatment, especially if TPOAb 
is negative. However, the number of individuals observed 
without treatment may be underestimated because of the pos-
sibility that those with untreated subclinical disease were not 
registered as such.

International guidelines state that if TSH is in the range 
of 4.1 to 10 mU/L and the patient has symptoms suggestive 
of hypothyroidism, clinicians can consider treatment with 
levothyroxine. However, the relation between symptoms and 
TSH levels remains unclear. The question of starting treat-
ment is especially challenging in AAD patients, who often ex-
perience fatigue and reduced quality of life due to adrenal 
insufficiency (16), and are themselves eager to start treatment. 
Thus, the threshold to start treatment is probably lower than 

what would be the situation in a non-AAD patient. We sug-
gest that clinicians should optimize the treatment of adrenal 
insufficiency and observe slightly elevated TSH levels over 
time before they consider levothyroxine treatment. Similarly, 
clinicians should consider cortisol deficiency in non-AAD 
patients with mild subclinical hypothyroidism and high 
symptom burden. This is clinically important since initiation 
of levothyroxine in untreated AAD patients could lead to an 
adrenal crisis (17). Taken together, there seems to be a con-
siderable risk of overprescription of levothyroxine in AAD 
patients.

Nine percent of our AAD patients were diagnosed with 
GD. TRAb is a sensitive biomarker for GD, but in our study a 
statistically significant percentage (18%) was TRAb negative 
at onset. For 17 patients TRAb at onset was not obtainable 
because of diagnosis several decades ago. A meta-analysis of 
21 studies showed that the overall pooled sensitivity of the 
TRAb concentration in GD measured with second- and third-
generation assays was 97% (18). Part of the reason for the 
high proportion of TRAb-negative patients may be misdiag-
nosis. Of the 11 TRAb-negative patients, 4 had spontaneous 
remission or only short-term use of ATD, and 2 developed 
hypothyroidism, which indicates that they might have had 
thyroiditis with leakage of thyroid hormones. Clinicians 
probably have a lower threshold for diagnosing autoimmune 
hyperthyroidism in patients with AAD. Thus, the prevalence 
of GD in our cohort may be overestimated.

The predominant first-line therapy for GD is ATDs. The 
overall remission rates after a course of ATD has geograph-
ical differences and varies between 30% and 60%. A previous 

Table 3. Thyroid peroxidase antibody status vs temporal relationship between onset of autoimmune Addison disease and hypothyroidism, number (%)

Onset of hypothyroidism TPOAb-positive No. (%) TPOAb-negative No. (%) Total No. 

Onset before AAD 81 (64.3%) 45 (35.7%) 126

Simultaneous onset 80 (72.7%) 30 (27.3%) 110

Onset after AAD 86 (69.4%) 38 (30.6%) 124

Abbreviations: AAD, autoimmune Addison disease; TPOAb, thyroid peroxidase antibody.

Table 4. Degree of thyroid dysfunction vs thyroid peroxidase antibody status in 203 of 380 patients with available thyroid function tests

TSH at onset TPOAb-positive, No. (%) TPOAb-negative, No. (%) Total No. (%) 

TSH in normal range 11 (78.6%) 3 (21.4%) 14 (7%)

Subclinical hypothyroidism with TSH 4.1-10 mU/L 74 (75.5%) 24 (24.5%) 98 (48%)

Subclinical hypothyroidism with TSH > 10 mU/L 42 (84.0%) 8 (16.0%) 50 (25%)

Overt hypothyroidism 33 (80.5%) 8 (19.5%) 41 (20%)

Abbreviations: TPOAb, thyroid peroxidase antibody; TSH, thyrotropin.

Table 2. Degree of thyroid dysfunction vs temporal relationship between onset of autoimmune Addison disease and hypothyroidism, number (%)

Onset of  
hypothyroidism 

TSH in normal range Subclinical hypothyroidism with 
TSH 4.1-10 mU/L  

Subclinical hypothyroidism with 
TSH > 10 mU/L  

Overt 
hypothyroidism 

Onset before AAD 2 (14.3%) 27 (27.6%) 12 (24.0%) 14 (34.1%)

Simultaneous onset 4 (28.6%) 21 (21.4%) 25 (50.0%) 21 (51.2%)

Onset after AAD 8 (57.1%) 50 (51.0%) 13 (26.0%) 6 (14.6%)

Total 14 98 50 41

Abbreviations: AAD, autoimmune Addison disease; TSH, thyrotropin.
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Norwegian study found that 52% of patients were in remis-
sion 2  years after withdrawal of ATD (11). In our study, 
normal thyroid status in the longer term was achieved by only 
one-third of patients. If we exclude patients with uncertain 
diagnosis, the rate would have been even lower. Certain risk 
factors have been associated with GD relapse, such as young 
age (< 40 years), smoking, large goiter size, and high TRAb or 
FT4 and free 3,5,3′-triiodothyronine at onset (19). Our AAD 
patients had onset of GD in young adulthood, with a median 
age of 33 years, which can represent a risk factor for poor 
response to ATD. In addition, CTLA-4, PTPN22 C/T poly-
morphism, and human leukocyte antigen subtypes DQB1*02, 
DQA1*05, and DRB1*03 have been found to be independent 
predictors for GD recurrence (20, 21), factors that are also 
associated with AAD (22-25). However, most reported clin-
ical outcomes after treatment of GD have been obtained 
with short-term follow-up. Our study represents long-term 
follow-up data, with onset of GD in the time period 1945 to 
2021. Our findings are similar to those of a Swedish study 
that reported that normal thyroid hormone status without 
thyroxine supplementation was achieved in 36% with 6 to 
10 years of follow-up (26).

Patients with AAD and thyroid disease have a high inci-
dence of associated autoimmunity. Of particular importance 
is the risk of developing type 1 diabetes, which appears to be 
particularly high at 15% to 18%. This emphasizes the im-
portance of patient information about symptoms of hyper-
glycemia and annual screening with glucose and glycated 
hemoglobin A1c. Furthermore, we confirm recent observa-
tions that the risk of having premature gonadal insufficiency 
among women with AAD is high, found in 9% of women 
with hypothyroidism and AAD (27). In comparison, Betterle 
and colleagues (4) report a prevalence of 14% in their APS-2 
patients, but included also those with so-called subclinical 
ovarian autoimmunity.

Sixteen patients in our cohort were diagnosed both with 
autoimmune hypothyroidism and hyperthyroidism during 
their disease course, which indicates that Hashimoto and GD 
may coexist in the same patient. The latter has previously been 
described by others (28). High frequency of levothyroxine re-
placement after GD remission was also recently found in a 
large GD cohort with long-term follow-up data (26). The oc-
currence of blocking TRAb is another possibility that could 
not be excluded in our study.

The reason why some AAD patients develop associated 
autoimmunity, whereas others do not, remains incompletely 
understood. In a recently published genome-wide association 
study there were no differences in genetic associations be-
tween those with isolated AAD and those with APS-2. There 
were also substantial overlaps of associated genetic loci with 
the most common comorbidities such as autoimmune thyroid 
disease and type 1 diabetes (25).

There are some limitations to our study. Despite the fact 
that we here report on one of the largest cohorts to date and 
provide a comprehensive overview of the combination of 
AAD and autoimmune thyroid disease, the study was limited 
by a considerable amount of missing data of both thyroid 
hormone values and autoantibodies, despite scrutiny of pa-
tient records. The use of different assays for measuring thy-
roid autoantibodies is another important shortcoming, since 
sensitivity and specificity probably vary among tests.

In summary, even if autoimmune thyroid disease is the 
most common autoimmune comorbidity in AAD, overt 

hypothyroidism was seen in only about 20% and GD in about 
9% of cases. It is likely that a substantial portion of patients 
are treated with levothyroxine without having autoimmune 
thyroid disease. Careful consideration of the indication to 
start thyroxin therapy is warranted, especially in patients 
with mild subclinical disease or negative TPOAbs. Finally, we 
recommend careful monitoring of AAD patients with thyroid 
disease, in order to detect co-occurring autoimmunity.
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