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A Case of Pancytopenia with Hyperthyroidism
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  There has been an increase in the number of reports of atypical manifestations of Graves’ disease (GD), 
such as jaundice, anemia, thrombocytopenia and leukopenia. Pancytopenia also rarely occurs in GD. In this 
paper, a case of pancytopenia with GD that was successfully treated with an anti-thyroid drug is reported. 
In this case, a 69-year-old woman showed pancytopenia with a normal peripheral blood smear, bone marrow 
aspiration smear and bone marrow biopsy. Her thyroid function test and thyroid scintigraphy confirmed her 
hyperthyroid status. Her laboratory abnormality and clinical condition improved after she was treated with 
an anti-thyroid drug. This is a rare case of pancytopenia associated with GD.
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INTRODUCTION

Atypical manifestations of hyperthyroidism include hema- 

tological, cardiovascular, gastrointestinal, hepatic, and neuro- 
logical abnormalities.1 In hematological manifestation, single 
lineage abnormalities such as anemia (34%), leukopenia (5.8%) 

or thrombocytopenia (3.3%) were reported. However, pancy- 
topenia without myelodysplastic syndrome or megaloblastic 
anemia is a rare presentation of hyperthyroidism.2 All cases 

were completely reversible with the antithyroid hormonal 
treatment. The suspected pathogenic mechanisms of pancyto- 
penia included ineffective hematopoiesis, reduction in blood 

cell life span due to functional hyperactivity of reticuloendo- 
thelial system, autoimmune process, and toxicity of thyroid 
hormone.3,4 We reported a case of pancytopenia that was 

precipitated by hyperthyroidism and completely resolved 
under anti-thyroid drug.

CASE

A 69-year-old woman was hospitalized due to general 

weakness for 2 months. Associated symptoms included easy 
fatigability, dyspnea with intermittent palpitation, sweating, 
pallor, fine tremor, and 14 kg weight loss within two months. 

She had no evidence of focal or systemic infection. She did 
not take any medication on a regular basis and had no signi- 
ficant past medical history or family history. Her height was 

155 cm and weight was 41 kg. Her vital signs were as follows: 
temperature 36.8℃, blood pressure 124/78 mm Hg, pulse 
rate 105/min regular, and respiratory rate 24/min.

She had a depressed and lethargic appearance, but her skin 
was warm and moist. Her thyroid was enlarged without ten- 
derness. She did not have sign of ophthalmopathy such as 

lid retraction or lag and palpable neck mass except goitre. 
There are no abnormalities in her physical and neurological 
examinations.

Initial biochemical analysis revealed leukopenia (white 
blood cell count 3,120/μL, neutrophil count 1,675/μL, and 
lymphocyte count 882/μL), normocytic normochromic anemia 

(hemoglobin 8.4 g/dL, hematocrit 25%, mean cell volume 
80.4 fL, and mean cell hemoglobin concentration 33.5 g/dL), 
and thrombocytopenia (platelet count 17,000/μL) (Fig. 1A). 
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Fig. 1. Clinical course after treatment with prophylthiouracil (200 mg/day). Mo: months, TSH: thyroid
stimulating hormone, WBC: white blood cell, Hb: hemoglobin, PLT: platelets.

There were no abnormal cells in peripheral blood smear 
except mild amount of elliptocytes (poikilocytosis) and no 
evidence of hemolytic anemia (reticulocyte count 1.87% and 

reticulocyte index 1.03). Serum bilirubin, aminotransferase, 
prothrombin time, lactate dehydrogenase, ferritin, Vitamin 
B12, haptoglobin and test findings for autoimmune disease 

(rheumatoid factor, anti-smith antibody, anti-neutrophil cyto- 
plasmic antibodies, fluorescent antinuclear antibody and hete- 
rophil antibody) were all normal. The chemistry data also 

revealed no existence of viral hepatitis including B and C, 
human immunodeficiency virus, cytomegalovirus, and Eps- 
tein-Barr virus. Antip-latelet antibody was negative. Thyroid 

function tests showed abnormally high concentrations of free 
T4 (fT4: 51.64 pmol/L, reference value (RV): 10-25 pmol/L) 
and total T3 (TT3: 4.58 nmol/L, RV: 1.23-3.08) with a thy- 

roid stimulating hormone (TSH) concentration below the 
detection limit (Fig. 1B). Anti-thyroid autoantibodies were as 
follows: thyroid stimulating antibody 264.2 U/L (RV: 0-10), 

antibody for thyroglobulin 773.1 U/mL (RV: 0-60), and anti- 
body for thyroid peroxidase 3,000 U/mL (RV: 0-60). To exp- 
lain the pancytopenia, bone marrow aspiration and biopsy 

were performed. Bone marrow aspiration smears showed 
normocellular marrow. Megakaryocytes and their precur- 
sors were adequate in number. The myeloid series and ery- 

throid series were orderly matured (Fig. 2A). Bone marrow 
biopsy showed about 40% cellularity and no chromosomal 
aberrations indicating an aplastic anemia and myelodysplastic 

syndrome (Fig. 2B).
The chest X-ray was normal and electrocardiogram showed 

sinus tachycardia with left ventricular hypertrophy. On abdo- 

minal ultrasonography, there was no evidence of hepatosple- 
nomegaly. Thyroid ultrasonography showed mild diffuse 
enlargement of thyroid with heterogeneous echogenicity and 

showed lobulated contour in thyroid (Fig. 3A). Thyroid scin- 
tigraphy using Tc-99m pertechnetate revealed diffusely increased 
tracer uptake, which suggested diffuse thyroid disease (Fig. 3B).

On the basis of these results, the patient was diagnosed 
with pancytopenia associated with Graves’ disease (GD). She 
was treated with propylthiouracil 100 mg bid, propranolol 

40 mg bid and enteral dexamethasone 1 mg bid. Two days 
after treatment, the white blood cell count and platelet count 
started to increase gradually. Five days after treatment, she 
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Fig. 2. (A) Bone marrow aspiration smear shows normocellular
marrow and normal hematopoiesis (Wright-Giemsa stain, ×400). 
(B) Bone marrow biopsy shows normal cellularity (H&E stain, 
×200).

Fig. 3. (A) Thyroid ultrasound sonogram. Both lobes of the thy- 
roid gland are lobulated in contour and show heterogeneous echo-
genicity. These findings suggest a diffuse thyroid disease. (B) thy-
roid scan (Tc-99m). The thyroid gland is enlarged and the tracer
distribution is uneven. These finding suggests diffuse goiter.

was discharged with considerable improvement in her condi- 
tion. She continued to take 200 mg/day of propylthiouracil 
and was observed at out patient department of the hospital. 

After 2 weeks of treatment, fT4 and TT3 levels decreased 
gradually. The same dose of propylthiouracil was continued, 
but enteral dexamethasone was stopped. Her symptoms disa- 

ppeared after 2 months of treatment. Peripheral blood counts 
and thyroid function test were normal 3 and 5 months after 
treatment, respectively.

DISCUSSION

In our case, the patient presented pancytopenia and hyper- 
thyroidism. She had received no drugs and laboratory findings 
didn’t show evidence of viral infection. Bone marrow smear 

showed no signs of myelodysplastic syndrome. These results 
suggest that pancytopenia was caused by Graves’ disease (GD).

Pancytopenia is a medical condition that is a reduction in 

the number of red and white blood cells, as well as platelets 
(hemoglobin <13.5 g/dL in male or <12 g/dL in female, total 

white cell count <4.0×109/L, platelet count <150×109/L). 
It is not an uncommon clinical problem with an extensive 
differential diagnosis. Pancytopenia can be caused due to a 

decrease in hematopoietic cell production in the bone marrow 
(e.g. by infections, toxins, malignant cell infiltration or supp- 
ression) or can have normocellular or even hypercellular ma- 

rrow, without any abnormal cells (e.g. ineffective hemato- 
poiesis and dysplasia, maturation arrest of all cell lines and 
peripheral sequestration of blood cells). It can also be caused 

by immune-mediated destruction or drugs (antibiotics, blood 
pressure medications, and heart medications). Rarely, pancy- 
topenia may have other causes, such as mononucleosis, or 

other viral diseases. Increasingly, HIV infection is a cause for 
pancytopenia.

Both thyrotoxicosis and the underlying autoimmunity of 

GD can be associated with various hematological disorders. 
Mild single lineage cytopenia is more frequent than pancy- 
topenia in hyperthyroidism. Anemia has been found in 33% 

of GD patients and anemia can occurs in up to 34% with 
hyperthyroidism.5,6 Thyroid hormones increase the metabolic 
rate and oxygen consumption that leading to tissue hypoxia. 

It stimulates the erythropoietin secretion, which may cause 
polycythemia in thyrotoxic patients.7 However, folic acid and 
vitamin B12 deficiencies, iron metabolism disorders, a short- 

ened erythrocyte lifespan in hypertrophic reticuloendotelial 
system, and ineffective erythropoiesis are common causes of 
anemia in thyrotoxic patients.1,5 The pathogenesis of GD 

anemia remains unclear. Non-specifically binding of thyroid 
stimulating hormone receptor antibodies to the surface of 
the red blood cells may be basis for GD anemia. Generally, 

GD anemia resembled that associated with chronic disease. 
In this case, peripheral blood count and smear showed nor- 
mocytic normochromic anemia without vitamin and iron 

deficiency and had no evidence of hemolytic anemia. Bone 
marrow cellularity and maturity was normal in bone marrow 
aspiration and biopsy, and there was no evidence of aplastic 

anemia and myelodysplastic syndrome. Therefore, we did not 
perform direct and indirect Coomb’ test, fibrinogen, and anti- 
thrombin-III.

Leukopenia is reported in 15-30% of untreated thyroto- 
xicosis, but is usually associated with pancytopenia.8 Relative 
lymphocytosis with a normal or slightly low white blood cell 

count are the characteristic blood findings of GD, called 
Kocher’s blood picture.9 It is suggested that a cross antigenicity 
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between human TSH receptors and polynuclear neutrophils, 
a decreased circulating time of granulocytes, and a reduced 
marrow granulocyte reserve are the causes of neutropenia 

in thyrotoxicosis.7,10 In this case, lymphocyte values were not 
compatible with Kocher’s blood picture. And excessively 
corrected leukopenia was caused by short-term use of steroids 

in the early.
Thrombocytopenia is rarely observed in GD and is up to 

4.3% of cases.9 Thrombocytopenia may be caused by reduced 

lifespan through functional hypersplenism with or without 
splenomegaly.7,11 It may be immunologically mediated. GD 
is occasionally associated with idiopathic thrombocytopenia 

purpura.12 Severe autoimmune thrombocytopenia has been 
identified in 2-5% of thyrotoxicosis, and antiplatelet antibodies 
have been detected in 50% of the patients with GD and 

Hashimoto’s thyroiditis.13 In this case, we could exclude idio- 
pathic thrombocytopenic purpura as negative results of anti- 
platelet antibody and other laboratory test for autoimmune 

antibody, such as antinuclear antibody, platelet associated 
antibody, were all normal.

There are few reports about pancytopenia in hyperthyroi- 

dism. These cases had responded completely to treatment 
of anti-thyroid drug. The pathogenesis is poorly understood 
and various mechanisms have been postulated. The suspected 

pathogenic mechanisms include the following: 1) ineffective 
hematopoiesis caused by an excess of thyroid hormones, 2) 
reduction in blood cell life span caused by hypersplenism, 

3) autoimmune process that induces antineurophil or anti- 
platelet antibodies, and 4) toxicity of thyroid hormone to 
bone marrow stem cells.4,14,15

In this case, the patients did not take any medication, had 
no medical history of connective tissue disease and malignant 
disease. After treatment with propylthiouracil, fT4 and TT3 

concentrations decreased gradually and pancytopenia improved 
after 2 weeks. Other causes of pancytopenia were ruled out 
and the pancytopenia was resolved after correcting the hyper- 

thyroidism, which meant that the pancytopenia was induced 
by GD. As the hyperthyroidism may cause pancytopenia, thy- 
roid evaluation should be considered in unexplained pancy- 

topenia.
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