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Abstract
Introduction: Splenomegaly and pancytopenia are rare complications of Graves' disease with few reports in the literature about this
association. The pathogenesis is unknown and immunological mechanisms seem to be involved. The possibility of hyperthyroidism should
always considered in patients with pancytopenia.

Objective: Describe a clinical case of association between Graves'
disease, splenomegaly and pancytopenia.

Method: This is a case report, obtained through data from medical
records of a reference hospital located in the city of Juazeiro do Norte,
Ceará, Brazil.
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Case Report: Patient, 46 years old, female, sought treatment at a
reference hospital with abdominal pain that started two days earlier,
prevalent in mesogastric region and left hypochondrium very intense and recurrent, associated with significant consumptive syndrome
(loss of 10 kg in 4 months), asthenia, dyspnea on minimum exertion,
irritability and fine tremor in extremities. She denied fever, palpitations, heat intolerance, skin or eye changes. A diffuse thyroid enlargement with the presence of thrill and murmur, digital clubbing,
fixed and bright look, light exophthalmos and splenomegaly about 6
cm below the left costal margin were observed after physical examination. Ultrasound examination (USG) of the abdomen and CT scan
showed moderate splenomegaly. Laboratory tests showed normocytic
and normochromic anemia, leukocytosis and mild thrombocytopenia.
Thyroid USG showed characteristic features of Graves' disease, a bone
marrow biopsy revealed maturation preserved in all strains and lack
of fibrosis and megakaryocytes present in normal number without
atypia. Treatment was set with propylthiouracil 300 mg a day and
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after the first revaluation after hospital discharge three weeks later
a regression of splenomegaly has been observed. Five months after
initiation of treatment, there was normalization of pancytopenia.

Conclusion: This case illustrates the rare association between hyperthyroidism and splenomegaly with pancytopenia.

Keywords
Graves’ Disease;
Splenomegaly; Pancytopenia.

Introduction

Case Report

Graves' disease (GD) is a syndrome characterized
by hyperthyroidism, diffuse goiter, eye disease, and
occasionally a pretibial myxedema. It is caused by
autoantibodies of the thyrotropin receptor (TRAb)
that activate the receptor, stimulating the synthesis
and secretion of thyroid hormones, as well as the
diffuse growth of the gland [1-3]. These modifications are well described in the literature, however
the existence of pancytopenia or splenomegaly is
treated as a rare complication of the disease [4].
Hematological abnormalities are commonly described in patients with hyperthyroidism, but what is
usually found is an isolated presentation of anemia,
leukopenia, thrombocytopenia and abnormalities in
coagulation factors [5]. The mechanisms involved in
these isolated strains are related to reduced circulation time for some and the autoimmune reactions
for others. Pancytopenia, which may be related to
cell sequestration caused by splenomegaly, was rarely reported and all cases were fully reversible with
properly performed antithyroid drug treatment [6].
Despite numerous effects related to Graves' disease and the association of clinical signs and symptoms already described in the literature, there are
gaps about the development of rare complications
such as splenomegaly and pancytopenia. Thus, this
case study aims to describe the rare occurrence of
splenomegaly and pancytopenia associated with
Graves' disease.

Female patient, 46 years old, previously healthy
sought treatment at a reference hospital in September 2014 with abdominal pain that started two days
before admission, prevalent in mesogastric region
and left hypochondrium very intense and recurrent
associated with significant consumptive syndrome
(loss of 10 kg in 4 months), irritability, asthenia and
fine tremor in extremities. She denied fever, palpitations, heat intolerance, skin or eye changes, previous comorbidities, medication use, alcoholism or
smoking. She reported having family members with
hyperthyroidism.
Diffuse thyroid enlargement with the presence
of thrill and murmur, digital clubbing, fine tremor
of the extremities, tachycardia, mild jaundice, fixed
and bright look, light exophthalmos and splenomegaly of about 6 cm below the left costal margin
were observed with physical examination.
In previous history, the patient denied comorbidities, denied use of medications, denied alcoholism
and smoking.
Laboratory data on admission (Table 1) showed
normocytic and normochromic anemia (Hb = 6.1 g/
dl), leukocytes: 2,062/mm³ and mild thrombocytopenia: 99,000/mm³. Hypoalbuminemia (3.76 g/dl)
and indirect hyperbilirubinemia (1.32mg/dl) were
also found in the biochemical evaluation. Reticulocytes were 0.8% (14,800/mm³), lactate dehydrogenase (LDL) was high (472 U/L) and indirect Coombs
test result was negative. There was elevated ferritin
(517.4 ng/ml), normal iron serum (51.8μg/dl) redu-
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Table 1. S ummary of lab results during first evaluation and six months after.
Lab test

First admission
(pancytopenia)

Six months after

TLC
(3,600-11,000/μl)

2,062/μl

4,800/μl

Polymorphs

62

58

Lymphocytes

28

35

Monocytes

10

3

Eosinophils

0

6

Hemoglobin
(11,5-16,4 g/dl)

6.1g/dl

10.6g/dl

MVC
(80-98 fl)

95.7fl

91.8fl

MCH
(25-32 pg)

32.1

28.6

MCHC
(28-36 g/dl)

33.5

31.1

9.9 x 104μl

16.1 x 104μl

Reticulocytes
(2-20%)

0,8%

10%

TSH
(0.5-5 μU/ml)

0.008μU/ml

5.27

2.61ng/ml

1.8ng/ml

DLC

Platelets (
15-45 x 104 μl)

Free T4

TLC: Total leucocyte count, DLC: Differential leucocyte count,
MCV: Mean corpuscular volume, MCH: Mean corpuscular
hemoglobin, MCHC: Mean corpuscular hemoglobina concentration,
TSH: thyroid stimulating hormone.

ced haptoglobin (7 mg/dl), high folic acid (19.8ng/
ml) and regular vitamin B12 dosage besides 152
alkaline phosphatase and gamma glutamiltranspeptidase level of 55. The abdominal ultrasonography
revealed homogeneous splenic parenchyma, increased volume and spleen index of 144. The USG revealed a normal liver.
Hormonal evaluation showed hyperthyroidism
with TSH: 0.008μU/ml, Free T4: 2.61ng/dl, Total T3
616.4ng/dl, anti-thyroperoxidase: 600, anti-thyroglobulin <20.
Ultrasound examination (USG) of the abdomen
and CT scan showed moderate splenomegaly.
Thyroid USG showed thyroid parenchymal disease
© Under License of Creative Commons Attribution 3.0 License
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with increased volume of the gland (70cm³) and its
vascularization, a characteristic feature of Graves'
disease.
The bone marrow biopsy was performed, resulting in the estimated cellularity of 60%, compared
with granulocyte/eosinophil of 4:1, preserved maturation in all lineages and no fibrosis. Megakaryocytes present in normal number without atypia.
The case occurred in an endemic area for visceral
leishmaniasis, for this reason the patient was also investigated for this condition, but presented negative
serology for K39 and bone marrow biopsy which
showed no protozoan.
The patient received treatment with propylthiouracil 300 mg/day, plus Propranolol 80mg/day to
control tremors. The abdominal symptoms, tremors,
jaundice and asthenia gradually regressed with the
treatment. The patient was discharged and continued as an outpatient. Iodotherapy therapy was
indicated in the month following the discharge
because of the distance from her residence to the
reference center and the fear of accompanying loss.
The healing of pancytopenia was observed after
5 months and regression almost complete of the
splenomegaly started from the third week of use of
antithyroid drugs. The euthyroid state was assured
after 6 months of treatment. Abdominal ultrasonography was performed to monitor the splenomegaly and after eight months the patient showed
significant regression.

Discussion
During hospitalization, our patient was diagnosed
with Graves' disease, splenomegaly and pancytopenia which are considered rare manifestations of
this disease. She did not use drugs before hospitalization and laboratory tests showed no signs of
myelodysplastic syndrome, visceral leishmaniasis or
any other conditions that could explain the spleen
and blood disorders. These results, coupled with
the unexpected response to treatment carried out
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Table 2. R
 eported pancytopenia induced by hyperthyroidism and recovered by treatment.
Year

Author

Sex Age

Causes

Treatment
I-131
Methimazole
I-131

1981 Talasky
1983 Iguchi
1995 Duquene

F
F
F

48
51
72

1995
1995
1998
2000
2001

F
F
F
F
M

66
83
63
45
49

Graves’
Graves’
Toxic
adenoma
Graves’
Graves’
Graves’
Graves’
Graves’

2002 Shaw
M
2005 Kebapcilar F

46
53

Graves’
Graves’

2006 Lima

M

71

Graves’

2006 Lima
2006 Lima

F
M

35
39

Graves’
Graves’

2006 Lima
2007 Akoun

F
F

18
65

2008
2008
2009
2012

F
F
F
M

43
48
56
27

Graves
Toxic
multinonular
goiter
Graves’
Graves’
Graves’
Graves’

Duquene
Duquene
Bertola
Masuoka
Soeki

Hegazi
Ohtsuka
Low
Raina

I-131
I-131
I-131
Methimazole
Methimazole,
then
thyroidectomy
Carbimazole
Propylthiouracil,
then I-131
Methimazole,
then I-131
Methimazole
Propylthiouracil,
then I-131
Methimazole
Carbimazole

Carbimazole
Methimazole
Methimazole
Carbimazole

only with antithyroid drugs suggest that pancytopenia and splenomegaly were caused by hyperthyroidism.
Untreated hyperthyroidism may be associated
with anemia (34%) [7], leukopenia (5.8%) and
thrombocytopenia (3.3%) [6]. According to Soeki,
the prevalence of anemia in these patients has increased in recent years. Classically, the most common anemia is the one that is common to chronic
diseases, but anemia caused by iron deficiency,
pernicious anemia and hemolytic anemia have
also been well described [4,7]. Our patient had
no findings suggestive of nutritional or hemolytic
anemia.
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Even rare, the association of pancytopenia with
hyperthyroidism has been previously described in
the literature (Table 2). A total of 14 reports, 19
cases were reported from 1981 to 2012 [8-10]. All
patients had GD, except for two cases caused by toxic nodular disease [9-11]. As in the described case,
all showed regression after the establishment of the
euthyroid state.
The pathogenesis of pancytopenia in hyperthyroidism still presents few studies, but it has been
speculated that may occur because of a reduced hematopoietic cell production [9, 11, 12] or reduction
of lifetime of the blood cells caused by hypersplenism induced by hyperthyroidism [4].
Immunological mechanisms seem to be involved
also in reducing the lifetime of hematopoietic cells,
antineutrophil cytoplasmic and antiplatelet antibodies can be found. Too much thyroid hormone
also exerts an inhibitory effect of hematopoiesis
and hyperthyroidism investigation in patients with
pancytopenia without apparent cause is therefore
importante [9, 12, 13].
Beyond pancytopenia, another finding that deserves more emphasis here was the presence of noticeable splenomegaly on physical examination. The
association between this clinical sign and Graves'
disease is rarely reported, although it is a common
finding in other autoimmune diseases, particularly
in cases of rheumatoid arthritis [14, 15].
Splenomegaly is a diagnostic challenge since
almost all associated diseases are extrinsic to the
spleen. The various diseases associated with splenomegaly depend on geographic location for their
diagnosis and even the time of its occurrence [16].
In a study performed by O'Reilly in the period between 1913 and 1962, 2505 patients with splenomegaly were studied.
Among the inflammatory causes, the hyperthyroidism in 60% of cases, was the main cause.
The study showed that 60% of patients with this
association were suffering from Graves' disease
(GD), which contrasts with other studies conducThis article is available at: www.intarchmed.com and www.medbrary.com
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ted between 1983 and 1993 which showed that
GD was found in only 1 case of 170 patients with
splenomegaly. Nowadays we see little about the
relationship between hyperthyroidism and hypersplenism and the persistence of splenomegaly in patients with hyperthyroidism is linked to inadequate
treatment of GD [16].
The direct relationship of hyperthyroidism, excluding other autoimmune diseases, with splenomegaly, was found in only two studies in the last twenty years. Kimura et al (1989) described the case of
subacute thyroiditis with increases in serum levels of
acute phase proteins and erythrocyte sedimentation
rate. It also showed signs of liver dysfunction [alanine aminotransferase (ALT), alkaline phosphatase,
gamma-glutamyl transpeptidase (GGT) and leucine
aminopeptidase (LAP) increased slightly], mild anemia, glucose intolerance, increased pancreatic enzymes, splenomegaly and an increase in peripheral
cells [17].
Akasheh (1994) describes a case involving splenomegaly, lymphadenopathy and hypochromic
microcytic anemia. Thyroid hormones stimulate
erythropoietin production through increased overall
metabolism, resulting in an increase in oxygen consumption. This series of hematological changes, in
this case described, Graves' disease mimicked traits
of thalassemia, confusing diagnosis [5].
Besides the description of splenomegaly in adults
with hyperthyroidism, two cases in which women
with hyperthyroidism gave birth to children with
manifestations of thyrotoxicosis and splenomegaly
with regression at three months of age were also
described [18, 19].

Conclusion
In both the above cases, treatment for hyperthyroidism were also successful in the treatment of the
complications described and the case mentioned is
an example.
In conclusion, pancytopenia and splenomegaly
are possible complications of hyperthyroidism. The
© Under License of Creative Commons Attribution 3.0 License
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underlying mechanisms are unclear but there is regression after treatment with antithyroid drug. Further studies are needed to clarify the real nature of
this association and the assessment of thyroid status
should be included in the evaluation of unexplained
pancytopenia and splenomegaly.

References
1. Maia AL, Scheffel RS, Meyer ELS, Mazeto GMFS, De Carvalho
GA, Graf H, et al. The Brazilian consensus for the diagnosis and
treatment of hyperthyroidism: recommendations by the Thyroid
Department of the Brazilian Society of Endocrinology and
Metabolism. Arq Bras Endocrinol Metab 2013; 57(3): 205-232.
2. Jacobson DL, Gange SJ, Rose NR, Graham NM. Epidemiology
and estimated population burder of selected autoimmune
diseases in the United States. Clin Immunol Immunopathol.
1997; 84:223-243.
3. Weetman AP. Graves’ disease. N Engl J Med. 2000; 343: 12361248.
4. Soeki T, Takamura Y, Kondo N, Shinohara H, Tanaka H, Bando
K, et al. A case of thyrotoxicosis with pancytopenia. Endocr J.
2001; 48: 385-9.
5. Akasheh MS. Graves' disease mimicking beta-thalassemia trait.
Postgrad Med J. 1994 Apr; 70(822): 300-301.
6. Akoum R, Michel S, Wafic T, Emile B, Marwan M, Khaled H,
et al. Myelodysplastic syndrome and pancytopenia responding
to treatment of hyperthyroidism: peripheral blood and bone
marrow analysis before and after antihormonal treatment. J Can
Res Ther. 2007; 3(1):43-46.
7. Ahmed MOHS. Atypical clinical manifestations of Graves’
Disease: an analysis in dept. Hindawi Publishing Corporation.
Journal of Thyroid Research 2012.
8. Ohtsuka R, Abe Y, Shiratsuchi M, et al. Grave’s disease
with splenomegaly and pancytopenia, mimicking B-cell
lymphoproliferative disease. Rinsho Ketsueki. 2008; 49: 104108.
9. Low BH, Kok VCK. Hyperthyroidism with Pancytopenia: A Case
Report and Literature Review. Formos J Endocrinol Metab.
2009; 1(1): 23-8.
10. Raina S, Kaul R, Mruthyunjaya M. Pancytopenia with cellular
bone marrow related to Graves’ hyperthyroidism. Indians J
Endocrinol Metab. 2012; 16(3): 478-479.
11. Naji P, Kumar G, Dewani S, Diedrich WA, Gupta A. Grave’s
Disease causing pancytopenia and autoimmune hemolytic
anemia at diferente time intervals: a case report and a review of
the literature. Hindawi Publishing Corporation. Case Reports in
Medicine. 2013.

5

International Archives of Medicine
Section: Endocrinology
ISSN: 1755-7682

2017
Vol. 10 No. 176
doi: 10.3823/2446

12. Heng LH, Tan F. Pancytopenia in a patient with Grave’s Disease.
Med J Malaysia. 2013; 68 (4): 372-3.
13. Duquenne M, Lakomsky D, Humbert JC, Hadjadj S, Weryha G,
Leclere J. Resolutive pancytopenia with effective treatment of
hyperthyroidism. Presse Medicale. 1995; 24(17): 807-810.
14. Muroi K 1, Sakuma Y, Izumi T, Sato K, Tanaka Um, Ozawa
K. A long course of leukocytopenia and splenomegaly with
extramedullary hematopoiesis in the absence of clinically
manifested rheumatoid arthritis. J Clin Exp Hematop. 2010;
50(2):163-6.
15. Shah A, Diehl LF, St Clair EW. T cell large granular lymphocyte
leukemia associated with rheumatoid arthritis and neutropenia.
Clin Immunol. 2009; 132: 145-152.
16. O’Reilly RA. Splenomegaly in 2505 patients at a large university
medical center from 1913 to 1995. WJM 1998; 169(2): 78-87.
17. Kimura M, Amino N, Takada K, Mikai K. Subacute thyroiditis
associated with systemic multi-organ disorders. Endocrinol Jpn.
1989 Dec;36(6):85964.
18. Zaidi ZH. Congenital thyrotoxicosis with hepatosplenomegaly
and thrombocytopenia, associated with anidria and deslocated
lenses. Proceedings of the Royal Society of Medicine. Section of
Pediatrics. 1965.
19. Skelton MO, Gans B. Congenital thyrotoxicosis hepatosplenomegaly and jaundice in two infants exophthalmic mothers.
Archives of disease in childhood. 1955: 460-4.

Publish in International Archives of Medicine
International Archives of Medicine is an open access journal
publishing articles encompassing all aspects of medical science and clinical practice. IAM is considered a megajournal with
independent sections on all areas of medicine. IAM is a really
international journal with authors and board members from all
around the world. The journal is widely indexed and classified
Q2 in category Medicine.

6

This article is available at: www.intarchmed.com and www.medbrary.com

