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ABSTRACT

Anemia is a frequent, although often underestimated, clinical condition accompanying thyroid diseases.
Despite the fact that anemia and thyroid dysfunction often occur simultaneously, the causative relationship
between the disorders remains ambiguous. Thyroid hormones stimulate the proliferation of erythrocyte
precursors both directly and via erythropoietin production enhancement, while iron-deficient anemia
negatively influences thyroid hormone status. Thus, different forms of anemia might develop in the course
of thyroid dysfunction. Normocytic anemia is the most common, while macrocytic or microcytic anemia
occurs less frequently. Anemia in hypothyroidism might result from bone marrow depression, decreased
erythropoietin production, comorbid diseases, or concomitant iron, vitamin B,,, or folate deficiency.
Altered iron metabolism and oxidative stress may contribute to anemia in hyperthyroidism. The risk of
anemia in autoimmune thyroid disease (AITD) may be related to pernicious anemia and atrophic gastritis,
celiac disease, autoimmune hemolytic syndrome, or rheumatic disorders. The coexistence of anemia and
thyroid disease constitutes an important clinical problem. Thus, the aim of this review was to provide
a comprehensive summary of data on the prevalence, potential mechanisms, and therapy of anemia
in the course of thyroid diseases from the clinical and pathogenetic perspectives. Thyroid dysfunction
and AITD should be considered in a differential diagnosis of treatment-resistant or refractory anemia,
as well as in the case of increased red blood cell distribution width. Of note, the presence of AITD itself,

independently from thyroid hormone status, might affect the hemoglobin level.

Introduction Anemia is a common, although fre-
quently underestimated, clinical condition accom-
panying thyroid diseases.! Despite the fact that
anemia and thyroid dysfunction often occur si-
multaneously, the causative relationship between
the disorders remains ambiguous. Different forms
of anemia might emerge in the course of thyroid
dysfunction. Normocytic anemia is the most com-
mon, while microcytic and macrocytic anemias
are less prevalent.??

There are abundant literature data on the asso-
ciation between thyroid status and anemia. How-
ever, the available studies often report conflict-
ing results, and there is limited number of large
cohort studies. Both anemia and thyroid disease,
due to their high prevalence and close interrela-
tion, are significant clinical problems often en-
countered by practitioners. Therefore, this re-
view aimed to provide a comprehensive summa-
ry of data on the prevalence, potential mecha-
nisms, and therapy of anemia in the course of
thyroid diseases from the clinical and pathoge-
netic perspectives.
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Epidemiology Both anemia and thyroid dysfunc-
tion are common disorders.*% The peak incidence
of anemia is around 10% in the female popula-
tion of child-bearing age, as well as in the elder-
ly population.”® A recent large cohort popula-
tion-based study demonstrated that in the pop-
ulation at an estimated mean age of 59.4 years,
the prevalence of thyroid function disturbances
was 5.0%, while anemia was present in 5.9% of
the studied patients. In a study by M’'Rabet-Ben-
salah et al,' anemia was most frequent in overt
hyperthyroidism (14.6%) and was less often ob-
served in overt hypothyroidism (7.7%).! Omar et
al® reported even higher incidence of anemia ac-
companying hyperthyroidism and hypothyroid-
ism: 40.9% and 57.1%, respectively. Hemoglo-
bin concentrations were reported to be signifi-
cantly lower both in women with increased and
in those with decreased thyroid-stimulating hor-
mone (TSH) levels, when compared with euthy-
roid women.'? In fact, in a study on patients with
Graves hyperthyroidism, one third of the pop-
ulation presented anemia, while restoration of



euthyroidism resulted in a significant improve-
ment of hematological status."

The incidence of subclinical thyroid dysfunction,
defined as a serum TSH concentration above the
upper limit of the reference range when serum
free thyroxine and triiodothyronine concentra-
tions are within their reference ranges, increases
with age and eventually reaches up to 20% of fe-
male patients over 60 years of age.'? Data on the
incidence of anemia in subclinical thyroid dys-
function are inconsistent. According to M'Rabet-
Bensalah et al,' the incidence of anemia in sub-
clinical hypothyroidism was comparable to that
in euthyroid population. However, numerous re-
ports have also linked anemia with subclinical
thyroid dysfunction."' In a study by Erdogan
et al,’”® the prevalence of anemia in patients with
overt and subclinical hypothyroidism was similar
and reached 43% and 39%, respectively. In a pro-
spective study by Christ-Crain et al,'® performed
on a group with subclinical thyroid dysfunction,
the restoration of euthyroidism resulted in an in-
crease in erythropoietin concentrations; at the
same time, hematocrit and hemoglobin levels
did not change significantly.

Alarge cohort study' revealed that, even in eu-
thyroid patients, there is a significant positive re-
lationship between the concentrations of free thy-
roid hormone and hemoglobin, hematocrit, and
erythrocyte count, with a simultaneous negative
correlation between TSH levels and the serum
iron concentration and transferrin saturation."”

Etiopathogenesis Thyroid hormones play a cru-
cial role in hematopoiesis, particularly in eryth-
ropoiesis. They exert a direct stimulating effect
on the proliferation of erythrocyte precursors,
but also promote erythropoiesis by increasing
erythropoietin gene expression and erythropoi-
etin production in the kidneys.'8?! Experimental
studies demonstrated an enhanced erythroid col-
ony growth induced by free triiodothyronine.?? In
hypothyroid patients, the number and prolifera-
tive activity of erythroid cells in the marrow is re-
duced.?® Additionally, gelatinous transformation
of the marrow ground substance, characterized
by mucopolysaccharide accumulation, was ob-
served in a patient with profound hypothyroid-
ism.? Indeed, hypothyroid patients show a de-
creased plasma concentration of erythropoietin.?®
The observed changes are regarded as physiolog-
ical adaptations to the reduced oxygen require-
ment of the tissues, due to the diminished basal
metabolic rate in hypothyroidism.

The etiopathogenesis of anemia in hypothyroid-
ism is complex and may be related to depressed
bone marrow stimulation, decreased erythro-
poietin production, nutrient deficiency (includ-
ing iron, vitamin B,,, or folate), as well as comor-
bid diseases. In patients with autoimmune thy-
roid disease (AITD), the risk of anemia may be
increased by concomitant autoimmune disease
such as pernicious anemia and atrophic gastritis,
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celiac disease, autoimmune hemolytic syndrome,
or soft tissue rheumatic disorders.

The mechanism of developing anemia in hyper-
thyroidism is less clear. In patients with hyper-
thyroidism, bone marrow erythroid hyperplasia
and elevated erythropoietin levels were detect-
ed.” However, erythrocytosis in blood morpholo-
gy is rare, probably owing to concomitant iron, vi-
tamin B ,, or folate deficiency.?® Altered iron me-
tabolism, hemolysis, and oxidative stress leading
to enhanced osmotic fragility of erythrocytes and
lipid peroxidation, resulting in shortened eryth-
rocyte survival, were suggested as the potential
causes of anemia in thyrotoxicosis."""?® On the
other hand, anemia, particularly the iron-defi-
cient variant, may adversely affect thyroid hor-
mone status.?8 In fact, iron is vital for the activi-
ty of thyroid peroxidase, an iron-containing en-
zyme that is crucial in the first steps of thyroid
hormone synthesis. Experimental studies dem-
onstrated that iron deficiency decreases thyroid
peroxidase activity, and therefore may contribute
to the depression of thyroid function. The rela-
tive risk of hypothyroidism in children with iron-
-deficiency anemia was found to be 5.5 in overt
hypothyroidism and 1.9 in subclinical hypothy-
roidism, in comparison with nonanemic children.
A significant negative correlation between TSH
and hemoglobin levels was observed.?® Therefore,
there is a bilateral relationship between anemia
and thyroid and metabolic status.

Comorbid conditions and factors contributing to ane-
mia in the course of thyroid diseases Iron deficien-
cy and microcytic anemia Iron deficiency is the
most common cause of anemia.”’ In the case of
iron deficiency, the positive effect of iodine sup-
plementation on thyroid function is abolished.?®
Iron-deficiency anemia in women might be aggra-
vated by hypermenorrhea or menorrhagia, which
are some of the clinical manifestations of thyroid
hormone deficiency.?® Furthermore, the patho-
genesis of uterine bleeding related to hypothy-
roidism is multifactorial. TSH may to some extent
exert similar effects to those of follicle-stimulat-
ing and luteinizing hormones, since they share
a common « subunit. It reduces the luteinizing
hormone secretion, thus leading to a decrease in
the progesterone level and estrogen breakthrough
bleeding, secondary to anovulation. In addition, a
lower concentration of sex hormone-binding glob-
ulin is observed in hypothyroidism. This results
in an increase in circulating free estrogen levels,
which exerts a proliferative effect on the endome-
trium. Myxedematous changes in the extracellu-
lar matrix surrounding the superficial blood ves-
sels, alterations in platelet and arterial wall pros-
taglandin production and metabolism, as well as
reduced secretion of von Willebrand factor may
lead to platelet dysfunction and disturbed prima-
ry hemostasis.?® Severe hypothyroidism may re-
sult in acute menorrhagia causing profound and
life-threatening anemia.’" Additionally, occult hy-
pothyroidism was reported as a potential cause of
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menometrorrhagia in women with implanted in-
trauterine device. Bleeding became instantly less
abundant following a successful 3-month thera-
py with L-thyroxine.*?

An important hematological parameter affect-
ed by thyroid hormone status and iron deficiency
is red blood cell distribution width (RDW), which
reflects the degree of erythrocyte anisocytosis.
RDW increases iron-deficiency anemia, but can
also be a sign of vitamin B,, or folate deficiency.
Recent studies have found that RDW is increased
in diseases characterized by inflammation, such as
hypertension, myocardial infarction, heart failure,
inflammatory bowel diseases, or rheumatoid ar-
thritis. Moreover, it was proved to be a predictor
of mortality in several conditions.*? In a study by
Dorgalaleh et al,?! both hyperthyroidism and hy-
pothyroidism were associated with significantly
lower mean corpuscular volume (MCV), mean cell
hemoglobin, mean corpuscular hemoglobin con-
centration, and hemoglobin and hematocrit lev-
els, but higher RDW, as compared with euthyroid
controls. In a study by Bremner et al,'” thyroxine
concentrations negatively correlated with RDW.
In addition, a similar association was observed by
Aktas et al,*3 who analyzed hematological param-
eters in patients with Hashimoto thyroiditis (HT)
in comparison with a healthy control group. They
observed that patients with HT presented high-
er RDW values as compared with controls. Thus,
the authors indicated that increased RDW in pa-
tients without iron deficiency suggests the need
to assess the thyroid status, especially in the fe-
male population. Montagnana et al** observed a
positive correlation between RDW and TSH lev-
els, while RDW was significantly higher in pa-
tients with hypothyroidism compared with eu-
thyroid controls. In another study, Lippi et al®
found a positive correlation between the thyroid
hormone concentration and the level of anisocy-
tosis in euthyroid elderly patients.

Microcytic anemia has been so far more asso-
ciated with hyperthyroidism than with other thy-
roid function states. MCV was significantly lower
in hyperthyroid patients, as compared with euthy-
roid controls.'%3 Omar et al® reported a very high
incidence (87.7%) of microcytosis among patients
with hyperthyroidism, regardless of the hemoglo-
bin status. Iron deficiency is also often associat-
ed with subclinical hypothyroidism, especially in
women.?’ In a study by Das et al,? performed in
Indian population with hypothyroidism, micro-
cytic anemia was the second most prevalent type
of anemia (following normocytic normochromic
anemia) with a prevalence of 43.3%.2 In a study
by Nekrasova et al,'® subclinical hypothyroidism
was associated with iron deficiency and microcy-
tosis. Anemia worsened during 1-year follow-up
in nontreated patients, while L-thyroxine ther-
apy promoted the normalization of hematologi-
cal parameters, which was particularly evident in
young and nonobese participants. A prospective
clinical trial by Ravanbod et al’’” demonstrated
that in the case of subclinical thyroid dysfunction
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accompanied by iron deficiency, the combination
of L-thyroxine and iron salt was superior to each
treatment alone. Thus, in order to achieve nor-
malization of the hemoglobin and thyroid hor-
mone status in the therapy of patients with sub-
clinical hypothyroidism and iron deficiency, the
method of choice is a simultaneous administra-
tion of L-thyroxine and iron preparation.’’ How-
ever, Shakir et al®® reported that patients with
anemia and hypothyroidism might not tolerate
L-thyroxine therapy very well, because they may
experience tachycardia, anxiety, and restlessness.
Therefore, it seems reasonable that iron-deficient
anemia should be corrected first, and L-thyrox-
ine therapy should be postponed for a few weeks
until hemoglobin level improves. Such a regimen
might result in better tolerance of the therapy.
Importantly, iron consumption might interfere
with L-thyroxine absorption; therefore, it is bet-
ter if these drugs are administered a few hours
apart.®® Sometimes, iron-deficient anemia might
be the first symptom leading to the diagnosis of
hypothyroidism, being the so called hematolog-
ical mask of hypothyroidism.*® Therefore, an un-
successful therapy with oral iron preparations and
recurrent sideropenia may require further evalu-
ation of the underlying cause, which may be thy-
roid dysfunction.”!

Pregnancy Both anemia and thyroid autoimmu-
nity are frequently found in pregnant women. In
fact, a decreased hemoglobin level observed dur-
ing pregnancy develops predominantly due to
hemodilution. In addition, a negative iron bal-
ance, caused by increased iron demand and pref-
erential iron flow to the fetus irrespective of the
mother’s hemoglobin status, may lead to iron-de-
ficiency anemia.*?

In iodine-sufficient countries, AITD is the lead-
ing cause of thyroid dysfunction. According to re-
cent research, autoimmunity features are present
in 5% to 20% of pregnant women. Although ane-
mia and thyroid dysfunction often coexist in preg-
nant women, the effect of the thyroid and meta-
bolic state has only occasionally been the subject
of research. In a study on pregnant women dur-
ing the first trimester, thyroid function and an-
tithyroid autoantibodies were significantly asso-
ciated with the iron status. In women with iron
deficiency, the incidence of AITD and subclinical
hypothyroidism was significantly higher than in
women without iron deficiency (20% vs 16% and
10% vs 6%, respectively). A significant negative
correlation between ferritin and TSH levels was
also observed, while free thyroxine levels posi-
tively correlated with ferritin levels. A logistic re-
gression model demonstrated that iron deficien-
cy was associated with AITD, even after correc-
tion for confounding factors, while the associa-
tion with subclinical hypothyroidism was present
only in a linear regression model.*}

Gur et al* studied the incidence of anemia in
pregnant women with AITD and subclinical hy-
pothyroidism, euthyroid women with AITD, and



healthy pregnant women. They reported a signifi-
cant positive correlation between hemoglobin and
free thyroid hormone levels, and a negative corre-
lation between hemoglobin and TSH levels. He-
moglobin levels were significantly lower in both
groups with AITD regardless of thyroid function,
compared with healthy controls. In addition, the
authors found a significant positive correlation
between hemoglobin and free thyroid hormone
levels, along with a significant negative correla-
tion between hemoglobin and TSH levels.** The
results suggested that women with AITD are at
higher risk of developing anemia during pregnan-
cy, independent of the thyroid status. Therefore,
women with previously known AITD should be
more thoroughly screened for the occurrence of
anemia during pregnancy, while profound ane-
mia suggests the need to check the thyroid sta-
tus of pregnant women if it was previously un-
known. As both conditions might have a nega-
tive impact on pregnancy outcome, the simulta-
neous correction of both iron and thyroid hor-
mone deficiency might positively influence the
mother and child well-being.

Vitamin B,, deficiency, atrophic gastritis, and perni-
cious anemia leading to macrocytic anemia The
most frequent cause of macrocytosis due to vi-
tamin B, deficiency is Addison-Biermer disease,
or the so called pernicious anemia.*® This autoim-
mune disease leads to the atrophy of gastric pari-
etal cells, resulting in the lack of intrinsic factor
and impaired hydrochloric acid secretion. This,
in turn, leads to vitamin B,, malabsorption and
anemia.’® In these patients, antigastric parietal
cell and anti-intrinsic factor antibodies may be
detected.”’ In a study by Gerenova et al,*® auto-
antibodies against parietal cells were positive in
one-third of patients with AITD.

Centani et al*® reported atrophic gastritis in
35% of patients with AITD, with the occurrence
of pernicious anemia in 16% of the patients. A
similar prevalence of atrophic gastritis in patients
with AITD (40%) was revealed by Lahner et al.*
Perros et al®' reported that 6.3% of patients with
type 1 diabetes and AITD were diagnosed with
pernicious anemia. The risk was particularly in-
creased in women, reaching 8.5%.%! It is known
that a large proportion of patients with perni-
cious anemia have increased antithyroid antibody
titers; therefore, these patients are at risk of de-
veloping AITD. In a report by Chan et al,%? 44%
of patients with pernicious anemia showed evi-
dence of antithyroid autoimmunity, which was
more often diagnosed in women.

Of note, pernicious anemia in the course of
HT may occur at any age. Anemia might be one
of the clinical manifestations of congenital hypo-
thyroidism in children and should imply further
assessment of thyroid function.®® Acquired hypo-
thyroidism in the course of AITD was described
in a 22-month-old child, whose symptoms also
included macrocytic anemia and pallor, while
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L-thyroxine therapy allowed for the normaliza-
tion of all clinical and biochemical parameters.%*

Pernicious anemia frequently coexists with HT,
but it might also belong to a spectrum of auto-
immune disorders in the course of autoimmune
polyglandular syndrome, or other diseases of par-
tially autoimmune origin, such as myasthenia
gravis.5® Graves disease was also reported among
the diseases observed in Schmidt syndrome (the
most common form of autoimmune polyglandu-
lar syndrome, encompassing autoimmune adre-
nal insufficiency and AITD), together with per-
nicious anemia.’®

Patients with AITD are at higher risk of de-
veloping vitamin B,,-deficiency anemia. How-
ever, Lippi et al®’ reported a significant correla-
tion between TSH and folate concentrations, but
not vitamin B,, concentrations. Symptoms of vi-
tamin B,, deficiency may be poorly expressed
and attributed to the underlying thyroid disease,
or age. If such neuropsychiatric symptoms as
weakness, motor disturbances, lethargy, memo-
ry loss, numbness, and tingling continue despite
adequate L-thyroxine replacement, then the vi-
tamin B, concentration should be measured.5®
Jabbar et al®® noted that numbness, paresthe-
sia, and dysphagia were reported most often by
hypothyroid patients with vitamin B,, deficien-
cy, compared with those without the deficiency.
Wang et al’? noted that among patients with anti-
thyroid antibodies attending an oral mucosal dis-
ease clinic, the most commonly reported symp-
toms were burning sensation of the tongue, dry
mouth, lingual varicosity, and numbness of the
tongue. The prevalence of vitamin B, deficien-
cy in hypothyroidism and AITD varies between
studies and may depend on the ethnicity, eating
habits, and nutritional status of the studied pop-
ulation (TABLE 1).%9

Wang et al’’ found that 16.3% of patients with
positive antithyroid antibody titers presented
with anemia, 14.2% were iron-deficient, and 1.1%
had folate deficiency. These rates were significant-
ly higher than in healthy controls. Importantly,
85.8% of patients with AITD were clinically and
biochemically euthyroid. Therefore, AITD might
contribute to anemia by its mere presence and
not only via the mechanism of developing hypo-
thyroidism.®® Conversely, in a study by Caplan
et al,}" serum folate and vitamin B,, levels in hy-
pothyroid and euthyroid patients did not differ
significantly. However, patients with pernicious
anemia were excluded from the study.

When macrocytic anemia has a refractory
course, and the therapy with vitamin B,, or folic
acid does not bring expected hemoglobin level
normalization, underlying hypothyroidism should
be considered.®? Such a combination suggests the
possibility of autoimmune polyglandular syn-
drome. Therefore, personal or family history of
hypothyroidism or pernicious anemia might be an
important clue in the course of identifying occult
pernicious anemia in the elderly.5 Ness-Abramoff
et al®* recommended screening for vitamin B,,
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our knowledge, so far 4 cases have been described
in the literature.’”? Both Evans syndrome and
AITD may share common immunological back-
ground. Insufficient suppressor T-cell activity
and anti-TSH receptor autoantibodies, such as
oligoclonal immunoglobulin G2 antibodies, are
listed as potential pathogenetic factors.”® Fur-
thermore, Yasuda et al”* suggested that autoim-
mune hemolytic anemia might be an effect of the
stimulation of the activated reticuloendothelial
phagocytic system by thyroid hormones. Recent-
ly, a case of Evans syndrome in the course of sec-
ondary hyperthyroidism caused by pituitary TSH-
-secreting adenoma has been described. Therefore,
it was suggested that hyperthyroidism promot-
ed autoimmunity itself, regardless of etiology.”

Symptoms such as severe fatigue developing
in a patient with HT despite adequate L-thyrox-
ine replacement therapy might indicate hemolyt-
ic anemia. Idiopathic thrombocytopenic purpu-
ra might occur simultaneously, but also following
the first episode of autoimmune hemolytic ane-
mia. In a patient described by Kang et al,”® the
time period was 2 years and the patient was fi-
nally diagnosed with Evans syndrome. Antithy-
roid autoantibodies are frequently observed in pa-
tients with Evans syndrome, which might suggest
a common pathogenesis of these entities. Oh et
al’® reported a patient who had been suffering
from HT for 13 years when autoimmune hemo-
lytic anemia and primary immune thrombocyto-
penia developed. Hemolytic anemia might occur
in the course of HT also in an isolated form, not
accompanied by thrombocytopenia.”’ It is worth
noting that autoimmune hemolytic anemia might
be also a part of a spectrum of autoimmune dis-
orders, including HT or autoimmune thrombocy-
topenia, in the course of Hodgkin lymphoma.’®
Although autoimmune hemolytic anemia in the
course of AITD was only described in case reports,
a possibility of Evans syndrome should be con-
sidered when a simultaneous presence of ane-
mia and thrombocytopenia is detected in a pa-
tient with AITD.

Soft tissue rheumatic disorders Anemia in a pa-
tient with AITD might be related to the simulta-
neous occurrence of another autoimmune dis-
ease such as a soft tissue rheumatic disorder. A
large cross-sectional study by Boelaert et al’®
showed that the most common autoimmune dis-
ease accompanying AITD was rheumatoid arthri-
tis, which affected 3.15% of patients with Graves
disease and 4.24% of patients with HT. Relative
risks of almost all other studied autoimmune dis-
eases in Graves disease or HT were significantly
increased (>10 for pernicious anemia, system-
ic lupus erythematosus [SLE], Addison disease,
celiac disease, and vitiligo). Many of these con-
ditions might contribute to the development of
anemia, which might be the first symptom of a
rheumatic disease.”® Anemia, mostly the normo-
cytic type and of complex origin, may accompany
many rheumatic disorders, including rheumatoid
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arthritis, SLE, or juvenile arthritis. In a study by

Aikawa et al,® antithyroid autoantibodies were

detected in 24% of patients with juvenile SLE.
There were a few reports on patients with severe

anemia due to pure red cell aplasia in the course

of SLE, in whom accompanying diseases includ-
ed hypothyroidism.®' The prevalence of elevated

antithyroglobulin antibody levels was found to

be very high also in children population with ju-
venile chronic arthritis or SLE, and reached 63%
and 58%, respectively.®? This highlights the im-
portance of screening for other autoimmune dis-
eases if patients with AITD present with new or
nonspecific symptoms such as anemia, increased

body temperature, and small joint pain, which

cannot be entirely attributed to the thyroid dis-
ease but may suggest a concomitant rheuma-
toid disorder.®

Chronic kidney disease  Thyroid dysfunction, even
subclinical, might importantly contribute to the
development of anemia in patients with chronic
kidney disease.?® The analysis of patients on di-
alysis revealed that thyroid dysfunction occurs
significantly more often in patients in whom the
hemoglobin concentration is lower than 12.5 mg/
dl. The most common type of thyroid abnormal-
ity is low T, syndrome defined as an abnormal-
ly low T, concentration, usually accompanied by
normal TSH and free thyroxine concentrations,
but not associated with primary thyroid disease.
It is thought to be a mechanism of adaptation to
a severe illness, namely, chronic kidney failure.

In patients with advanced renal function im-
pairment, the production of erythropoietin is
limited. Hence, in patients presenting more se-
vere anemia, low T, syndrome occurs more of-
ten.?® Both subclinical and clinical hypothyroid-
ism constitute a risk factor for the development
of chronic kidney disease within 5 years in pa-
tients above 65 years of age. Both these condi-
tions may have an additive deteriorating effect
on hemoglobin levels and increase the risk of
anemia.’ Su et al®’ found that the response to
therapy with erythropoiesis-stimulating agents
is not satisfactory in patients with subclinical hy-
pothyroidism who are on dialysis due to chronic
kidney disease. The dose of erythropoietin that
needs to be used to treat anemia in such patients
is significantly higher compared with that in eu-
thyroid patients with renal function impairment,
and the response to therapy improves following
L-thyroxine administration.®® Therefore, assess-
ment of thyroid function seems mandatory in pa-
tients with chronic kidney disease and concom-
itant anemia resistant to therapy with erythro-
poiesis-stimulating agents.

Aplastic anemia Acquired aplastic anemia is a
rare and life-threatening condition, character-
ized by hypocellular bone marrow and pancy-
topenia. Although in about half of the cases the
cause is unknown, autoimmune response and ex-
posure to certain drugs, chemicals, or radiation
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are mentioned among the etiological factors.?®
Of note is that aplastic anemia may accompa-
ny other autoimmune disorders and may devel-
op in the course of AITD. In fact, bone marrow
aplasia is one of the very rare causes of anemia
in the course of HT, and it was described mostly
in case reports. Blaser et al*® reported a case of
a 62-year-old female patient presenting with HT
complicated by eosinophilic fasciitis and aplastic
anemia. A case of isolated red cell bone marrow
aplasia in a patient previously diagnosed with HT
was also reported.”’

In patients with hyperthyroidism, aplastic ane-
mia may occur in a iatrogenic form, as a side effect
of antithyroid drug therapy. However, it occurs far
less frequently than agranulocytosis, and affects
approximately 0.1% to 0.5% of patients undergo-
ing therapy for hyperthyroidism.% Nevertheless,
the exact incidence of thiamazole-induced aplas-
tic anemia remains unknown. Recently, a case of
a child suffering from symptoms of severe aplas-
tic anemia in the course of AITD has been report-
ed.% Aplastic anemia is caused by T-lymphocyte
hyperactivation which induces apoptosis of he-
matopoietic cells by the excessive secretion of Thl
lymphokines, such as interleukin 2 and interfer-
on Y. Autoimmune disturbances in the course of
Graves disease are the result of failure of T-sup-
pressor cells to limit the expression of T-helper
cells, sensitized to the TSH antigen, which inter-
act with B cells. These cells differentiate into plas-
ma cells which secrete anti-TSH receptor anti-
body. Therefore, both aplastic anemia and Graves
disease seem to be caused by altered T-cell func-
tion.%® Thus, AITD itself, as well as applied ther-
apy with antithyroid drugs, may increase the risk
of aplastic anemia. Although aplastic anemiais a
rare finding in patients with thyroid dysfunction,
it should be considered in a differential diagnosis
of severe hematological disturbances, especially
in a patient with autoimmune hyperthyroidism
treated with thiamazole.

Conclusions Anemia in patients with thyroid
diseases is a frequent, but often unrecognized,
concomitant condition. Thyroid dysfunction and
AITD should be considered in a differential di-
agnosis of anemia, especially of unknown ori-
gin. In patients with increased RDW, but with-
out iron deficiency, thyroid function should be
evaluated together with vitamin B, and folate
assessment. Thyroid dysfunction should also be
considered if a treatment-resistant, or refracto-
ry, anemia occurs. Furthermore, attention must
be paid to the hematological status of patients
with thyroid disorders. The differential diagno-
sis of the etiology of anemia should include thy-
roid dysfunction, apart from the most common
causes including iron, vitamin B, ,, or folate defi-
ciency, chronic kidney disease, and inflammato-
ry disease. Additionally, vitamin B, deficiency in
the course of pernicious anemia may accompany
thyroid dysfunction. Thus, in the case of vitamin
B,, deficiency, TSH levels should also be measured.
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The presence of AITD, independently from thy-
roid hormone status, might affect the hemoglo-
bin level. Some authors recommend screening for
vitamin B,, deficiency on initial diagnosis of AITD,
and periodically thereafter. However, there is not
enough evidence to recommend regular screen-
ing for patients with hypothyroidism of nonau-
toimmune origin.
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