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Background: An increased rate of recurrent miscarriage has been described in patients with autoimmune
thyroid disease. However, there is a lack of studies that assess the rate of recurrent pregnancy loss (RPL) in
patients with Hashimoto’s thyroiditis (HT) isolated or with concurrent non-endocrine autoimmune disorders
(NEAD). The objective of the study was to assess the rate of RPL in patients with HT isolated or accompanied
with non-endocrine autoimmune diseases.
Methods: This is a retrospective observational cohort study with a systematic review of the NEAD with
concurrent HT in an outpatient Endocrinology Unit at a University Hospital. Among the 3480 consecutively
examined women with HT, 87 patients met the criteria of RPL and represented the study group. Sixty-five of
them had isolated HT and 22 women had HT+NEAD.
Results: The rate of RPL in women with HT was 2.1% versus 5.64% observed in women with HT+NEAD (odds
ratio = 2.78 [95% confidence interval 1.70–4.57]; p < 0.0001). On subdivision, this difference was still evident in
euthyroid patients ( p < 0.0001), while it disappeared in hypothyroid women ( p = 0.21). The RPL did not
correlate with the autoantibody concentrations nor in women with isolated HT nor in those with HT+NEAD.
The presence of antiphospholipid syndrome (APS) explained RPL in 3 out of 22 (14%) patients with
HT+NEAD, the remaining being related to different autoimmune disorders. Interestingly, even subtracting the
patients with APS, RPL was more frequent in patients with poly-autoimmunity than in patients with isolated HT
( p = 0.0013).
Conclusions: The co-presence of NEAD is correlated with a higher risk of RPL in women with HT. The
association with APS may explain only a fraction of RPL rate in patients with poly-autoimmunity.
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Introduction

MAU3 c iscarriage is a spontaneous loss of the conceptus that
occurs before 20 weeks of gestation (1). About 30% of

all pregnancies result in miscarriage, and only one tenth of all
miscarriages are clinically apparent (2,3). Recurrent preg-
nancy loss (RPL) affects from 1% to 5% of couples and is
defined as three or more consecutive recurrent miscarriages
or, for many clinicians, as two or more consecutive miscar-
riages (4,5). The etiology of recurrent miscarriage is multi-
factorial and remains unknown in *50% of women, despite

detailed evaluation (6). In the remaining 50% of the cases, the
causes of RPL is explained by genetic, structural, infective,
endocrine, thrombophilic, and immune factors (6). Auto-
immune abnormalities play a relevant role in RPL and rep-
resent one of the several accepted causes of miscarriage (7).
Among them, an increasing amount of evidence links thyroid
autoimmunity with adverse pregnancy outcomes, including
miscarriage or preterm deliveries. Indeed, Hashimoto’s thy-
roiditis (HT), the most common autoimmune disorder
worldwide (8), affects about 4% of women during their
reproductive age (9,10) and has been involved in the
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pathogenesis of recurrent miscarriages (6). Noticeably, it
may occur isolated or concurrent with other endocrine and/or
non-endocrine autoimmune diseases, including the antipho-
spholipid syndrome (APS) (11),AU4 c which may represent the
clinical expression of a more extended derangement of the
immune system. The presence of anti-thyroid peroxidase
antibodies (anti-TPO-Abs) (about 10% of women at 14
weeks of gestation) has been suggested as a cause of infer-
tility and increased rate of miscarriage (3,6,12–14). A meta-
analysis has shown an odds ratio (OR) of 2.1 for RPL in
women carrying anti-TPO-Abs (15), which were initially
claimed as causative for single or repeated miscarriages (14).
Nowadays, an appropriate balance between immunological
factors of mother and fetus seems to be key in preventing an
immune rejection of the embryo (16). In fact, a disruption of
immunological self-tolerance and activation of a pro-
inflammatory response has been linked to RPL (17,18).
However, no studies have examined whether the presence of
more than one autoimmune disorder may increase or de-
crease the risk of miscarriages. Therefore, this study was
aimed at evaluating the rate of RPL in patients with HT,
isolated or concurrent with other non-endocrine autoimmune
disorders (NEAD).

Patients and Methods

Patients and study design

This study has been carried out in a cohort of patients
sequentially examined (2010–2016) and referred to our
center for thyroid diseases in the outpatient Endocrinology
unit. We examined the records of 9661 women with thyroid
diseases and, among them, 3480 women had HT. In 3090
women, the HT occurred as isolated disease, whereas in 390
it occurred in association with other NEAD (i.e., vitiligo,
chronic atrophic gastritis, coeliac disease, APS, etc.) (19).
According to the policy of our center, during the initial in-
terview, all women declared how many pregnancies and/or
pregnancy losses they had during their reproductive life. For
each patient, we recorded the number of these events, their
age at the time of events, and, in case of miscarriage, the
weeks of gestation when it occurred as well as the thyroid
function, autoantibodies status, and sonographic pattern at
the time of the first miscarriage. The diagnosis of HT has
been confirmed in all patients in our outpatient section at the
time of first examination but had been already done at the
time of the first miscarriage. In the patients showing signs or
symptoms and/or suspicion of additional autoimmune dis-
orders, we started the appropriate screening for each disease.
Therefore, most of the diagnoses of NEAD were established
after RPL, but they were anyway confirmed by the appro-
priate specialist in our institution.

According to the ethical rules of ‘‘Sapienza’’ University of
Rome and to the guidelines in the Declaration of Helsinki,
this retrospective study required no intervention and has been
carried out on written informed consent and data collected
remained strictly confidential and anonymous.

Methods

Diagnosis of HT. The diagnosis of HT was based on and
confirmed by the presence of at least two of the following
three criteria: high concentration of TPO-Abs (at least two

times over the higher concentration considered as normal), a
characteristic ultrasonographic pattern, and/or hypothyroid-
ism (20,21). Hypothyroidism has been defined according to
ATA guidelines published in 2017 (thyrotropin [TSH] upper
reference limit of 4.0 mU/L) (21). Serum TSH, free thyroxine
(fT4), and serum anti-TPO-Abs levels were derived from
medical records.

Diagnosis of NEAD. The diagnosis of each single NEAD
concurrent with HT was based on the clinical, serological,
and histological examination obtained by biopsy when ap-
propriate (22,23) and/or according to the criteria approved by
specific Guidelines or even Consensus Conferences (22–28).
A patient with additional autoimmune disorder has been in-
cluded in the study only when the diagnosis of each chronic
autoimmune disease was confirmed by specialists (i.e., gas-
troenterologists, rheumatologists, dermatologists) who veri-
fied the diagnosis.

Statistical Analysis

Median (interquartile range [IQR]) has been used to de-
scribe continuous variables. Univariate analysis was per-
formed by using chi-square test or the Fisher’s Exact test for
dichotomous and categorical variables while continuous
variables have been analyzed by the non-parametric Mann–
Whitney U test. The Kruskal–Wallis non-parametric test has
been used to analyze the medians of more than two groups.
A multiple Poisson regression analysis was performed to
calculate ORs and 95% confidence intervals (CIs) for po-
tential confounders of the association between presence of
NEAD and abortion rate. For this purpose, fT4, TSH, TPO-
Abs, and age at the first abortion were tested in the model.
Incidence rate ratios and their CIs were calculated. All the
calculations have been made by using the statistical package
STATA 15.0 or the INSTAT GraphPad Prism 5.0 software
for Windows.

Results

Overall, 516 out of 3480 women experienced at least one
miscarriage and among them, 187 women were excluded
for the presence of known conditions that might have caused
the pregnancy loss such as fetal or parental chromosomal
abnormalities, uterine anatomic abnormalities (congenital
uterine anomalies, intrauterine adhesions, uterine fibroids, or
polyps), ectopic pregnancies, diagnosed infections, heritable
thrombophilia, and severe and chronic maternal diseases. We
have also excluded patients who completed their pregnancies
using low-molecular-weight heparin, aspirin, or corticoste-
roids. Within the remaining 329 patients with unexplained
miscarriages, 87 patients met the criteria of RPL (5) and they
represent the study group. More specifically, 65 of them had
isolated HT and 22 women had NEAD concomitant with HT,
diagnosed as described next (29). Their characteristics are
shown in b T1Table 1.

Women with isolated HT showed a rate of clinically evi-
dent RPL of 2.1% (n = 65/3090); in contrast, in those women
carrying both HT and NEAD, the prevalence of RPL was
significantly higher (n = 22/390; 5.64%) (OR = 2.78 [CI 1.70–
4.57]; p < 0.0001) ( b F1Fig. 1). No statistically significant dif-
ferences were found when comparing the age at the time of
the first miscarriage in patients with isolated HT and in those
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bearing HT+NEAD (median age = 28 and 31 years, respec-
tively; p = 0.19).

As hypothyroidism itself may represent a cause of RPL
(30), we examined the thyroid function of these women at the
time of the first miscarriage. Overall, 57 out of 87 patients
(66%) were euthyroid with a median TSH of 1.50 mU/L
(IQR = 0.62–2.40). This group consisted of women treated
(n = 23) and untreated (n = 34) with T4. No difference in
the distribution of T4-treated patients was observed be-
tween women with isolated HT (16/41) and women with
HT+NEAD (7/16; p = 0.77). In euthyroid women, a higher
prevalence of RPL has been observed in patients with HT
and NEAD as compared with patients with isolated HT
(16/390 vs. 41/3090 OR = 3.181 [CI 1.77–5.72]; p < 0.0001)
(F2 c Fig. 2A). Conversely, in hypothyroid women (n = 30) with a
median TSH of 6.18 mU/L (IQR = 5.61–11.60), the rate of
RPL was similar in patients with HT isolated or concurrent
with NEAD (24/3090 vs. 6/390; p = 0.2140) (Fig. 2B). These
findings would not have been changed if the hypothyroid
women with RPL had been further subdivided into subclin-
ical (n = 21; p = 0.17) and overt hypothyroidism (n = 9;
p = 0.85).

To evaluate the correlation between the anti-TPO-Abs titer
and the number of miscarriages, our study population has
been stratified into four subgroups: (1) patients with isolated
HT and two RPL events (46/65); (2) patients with isolated HT
and three or more RPL events (19/65); (3) patients with

HT+NEAD and two RPL events (16/22); and (4) patients
with HT+NEAD and three or more RPL events (6/22). No
statistically significant differences have been observed
( p = 0.99) when the TPO-Abs median titer was compared in
these subgroups. Thus, the number of miscarriages was in-
dependent from the autoantibody titer both in women with
isolated HT as well as in women with HT and NEAD.

We have considered the values of fT4, TSH, TPO-Abs, and
age of the first abortion as possible confounders. No statis-
tically significant confounders were identified through mul-
tiple Poisson regression analysis.

The APS, which may be concurrent in patients with HT
(31), is, by itself, a cause of miscarriage, often due to the
thrombosis of the placental vessels. We hypothesized that the
presence of APS might justify the higher prevalence of
miscarriage in our patients with poly-autoimmunity. In our
sample, an APS has been diagnosed in 18 out of 390 women
with HT+NEAD, but RPL occurred in only three of them. As
depicted in b T2Table 2, the rate of RPL is similar in each NEAD,
ranging from 5.5% to 8.3%, with the expected exception of
APS (13.6%), because of its intrinsic pro-abortive action.
Despite that, in patients with HT+NEAD, APS was present in
a small fraction of women with RPL (3/22) while the re-
maining women with RPL were affected by different con-
current autoimmune disorders (Table 2). In fact, even
subtracting the three patients with APS, a significantly higher
rate of RPL was observed in patients with poly-autoimmunity
than in patients with isolated HT ( p = 0.0013).

Discussion

The findings of this study show an increased rate of re-
current miscarriage in patients with poly-autoimmune dis-
orders as compared with patients affected by isolated HT.

Table 1. Thyroid Parameters in Woman

with Recurrent Pregnancy Loss Subdivided

in Hashimoto’s Thyroiditis Isolated

and Concurrent with Non-endocrine Autoimmune

Disorders at the Time of the First Miscarriage

Isolated HT HT+NEAD p

TSH (mU/L) 2.65 (1.05–5.62) 1.87 (1.28–5.03) 0.94
fT4 (ng/dL) 1.20 (1.02–1.40) 1.00 (0.88–1.09) 0.24
TPO-Abs 350 (147–996) 520 (133–1000) 0.92

Data are expressed as median values (interquartile range).
HT, Hashimoto’s thyroiditis; fT4, free thyroxine; NEAD, non-

endocrine autoimmune disorders; TPO-Abs, thyroid peroxidase
antibodies; TSH, thyrotropin.

FIG. 1. Prevalence of RPL in patients with isolated HT
and HT accompanied with NEAD. HT, Hashimoto’s thy-
roiditis; NEAD, non-endocrine autoimmune disorders; RPL,
recurrent pregnancy loss.

FIG. 2. Prevalence of RPL in euthyroid (A) and hypo-
thyroid (B) patients with isolated HT and HT with concur-
rent NEAD.
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The contribution of additional autoimmune disorders to
RPL in women with HT has been scarcely assessed and, up to
now, by detecting the co-presence of non-organ specific au-
toantibodies, since about 20% of women with thyroid auto-
immunity had one or more of these antibodies (32). However,
whether RPL in women with HT is directly linked to the
presence of these non-organ specific autoantibodies or to the
presence of a definite autoimmune disease is still unclear
(32). In the study presented here, the RPL occurrence has
been analyzed in HT patients in whom a definite diagnosis of
NEAD has been established (i.e., not only with auto-
antibodies positivity). The association of HT and NEAD has
been initially described by Neufeld and Blizzard and more
recently reappraised by Boelaert et al. (33). Among these, the
most common are atrophic gastritis/pernicious anemia (34),
rheumatoid arthritis (35), vitiligo (36), celiac disease (37),
andAU5 c LES/APS (31,38).

In the study presented here, we observed that hypothy-
roidism represents a paramount factor in determining RPL, as
already known (30,39). In fact, on subdivision of the whole
sample based on thyroid function, the different rate of RPL
between HT patients and those with HT+NEAD is still evident
in euthyroid women but disappears in hypothyroid patients.
This is in keeping with the described effect of hypothyroidism
(30) on pregnancy outcomes that, in this setting, may prevail
over the immunological issues. On the contrary, immuno-
logical derangement may prevail in euthyroid women, deter-
mining a rate of RPL in women with HT and NEAD that is
higher than in women with isolated HT (39).

Although a role of thyroid autoantibodies in determining
RPL had been repeatedly claimed (6,14,31,40), we did not
observe significant correlations between the levels of anti-
TPO-Abs and the number of miscarriage events. Similarly,
there were no differences in the level of these autoantibodies
observed in women with isolated HT or with concurrent

NEAD in relation with the presence of RPL. These findings
mirror the seminal observations of Stagnaro-Green et al. (41),
who found no direct relationship between autoantibody levels
and pregnancy outcomes for either anti-thyroglobulin or anti-
TPO-Abs. In this view, anti-TPO-Abs positivity (14) may
only be an indicator of a complex disruption of self-tolerance,
leading to pro-inflammatory responses and resulting in RPL
(17,18,39,40).

APS is a known cause of recurrent miscarriage (6,31,40)
through three main pathological mechanisms: the imbalance
of the immune system with self-aggressive immune drift of
the fetus, the direct disruption of trophoblasts, and/or pla-
cental thrombosis (40). Our data suggest that this syndrome
may only partially explain the abortive events recognized in
poly-autoimmune patients (6,31). Most of the miscarriages
were linked to apparently unrelated autoimmune disorders
such as atrophic gastritis, connective tissue diseases, and ce-
liac disease. It is noteworthy that the frequency of RPL in each
NEAD closely reflects the distribution of these diseases in our
390 poly-autoimmune patients. This distribution is similar to
the one described by Fallahi et al. (42). Therefore, the in-
creased risk of recurrent miscarriages in poly-autoimmunity is
likely due to a complex dysregulation of the cellular immunity
that deserves further investigations (9,43,17,18,32). The link
between autoimmune thyroiditis and RPL has been suggested
by means of different mechanisms but is, as yet, poorly un-
derstood (3,43). In the pathogenesis of HT, an early polari-
zation of proinflammatory Th17 lymphocytes seems to shift
toward a Th1 polarization with proapoptotic activity (44).
This activation requires an impaired response by both B and T
regulatory cells (45,46). As in autoimmune thyroid disease, a
prevalent Th1 polarization has been described in women with
RPL (17,18). In women with HT, a significant increase in the
endometrial T cell was also observed while the relative con-
centrations of both IL-4 and IL-10 in that tissue were de-
creased (43). The presence of a further autoimmune disorder
may change the immunological features of isolated HT
(29,45). For example, in a previous study, an increased
number of Breg cells, characterized by a reduced suppressive
function, was associated with the simultaneous occurrence of
NEAD with HT, independently from the concurrent disease
(46). However, this mechanism is far from being clarified and
requires further characterization of the described events.

We acknowledge that our study has some limitations. First,
the retrospective nature of this study does not exclude the
presence of some diagnostic bias. However, we have excluded
autoantibody positivity as a unique diagnostic criterion and
included only patients with histologic or consensus-based
diagnoses of an autoimmune disorder, confirmed by an expert
specialist. So far, we have restricted any possible misclassi-
fication of each autoimmune disorder included in the NEAD.
The use of these restrictive criteria reduced the number of a
study group encompassing patients with a rare association of
autoimmune disorders with RPL even more.

In conclusion, we have observed that in women with HT,
the concurrent presence of further NEAD is characterized by
a higher risk of RPL. The presence of an anti-phospholipid
syndrome may explain some, but not all, events of repeated
pregnancy loss in these patients. Finally, the occurrence of an
unexplained miscarriage in women with autoimmune thy-
roiditis should drive the search for additional autoimmune
disorders.

Table 2. Non-endocrine Autoimmune Disorders

Concurrent with Hashimoto’s Thyroiditis

in Study Group Patients with Recurrent

Pregnancy Loss

NEAD
with
RPL

Total
NEAD

%an = 22 n = 390

Hashimoto’s thyroiditis
Chronic autoimmune gastritis 10 124 8.1
Antiphospholipid syndrome 3 22 13.6
Coeliac disease 3 55 5.5
Sjögren’s syndrome 2 26 7.7
Rheumatoid arthritis 2 27 7.4
Undifferentiated connective tissue

disease
1 12 8.3

Myasthenia gravis 1 1 n/ab

aPercentages of NEAD with RPL as compared with the total
NEAD population. The list of remaining autoimmune disorders
concurrent with HT is wise, but it is mostly represented by non-
segmental vitiligo and multiple sclerosis. Patients bearing these
associated disorders had no RPL.

bNo other patients had myasthenia gravis in the whole sample and
therefore that percentage is not applicable.

RPL, recurrent pregnancy loss.
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practice guideline for Sjögren’s syndrome 2017. Mod
Rheumatol 28:383–408.

25. Mosca M, Tani C, Vagnani S, Carli L, Bombardieri S 2014
The diagnosis and classification of undifferentiated con-
nective tissues diseases. J Autoimmun 48:50–52.

26. Sussman J, Farrugia ME, Maddison P, Hill M, Leite MI,
Hilton-Jones D 2018 The Association of British Neurolo-
gists’ myasthenia gravis guidelines. Ann N Y Acad Sci
1412:166–169.

27. Bai JC, Fried M, Corazza GR, Schuppan D, Farthing M,
Catassi C, Greco L, Cohen H, Ciacci C, Eliakim R, Fasano
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