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SUMMARY

A 27-year-old male patient who presented to the emergency room with complaints of sweating, 

palpitations, heat intolerance, insomnia and weight loss for the last 3 months. His medical history 

was significant for hypertension. On examination, he was tachycardic, hypertensive, had tremors 

of the upper extremities and a smooth goitre with a thyroid bruit. Laboratory assessment revealed a 

suppressed thyroid-stimulating hormone, high free thyroxine and positive thyroid receptor 

antibodies. Complete blood count showed pancytopenia. As part of the work-up for pancytopenia, 

haptoglobin, ferritin, Coombs test, reticulocyte count hepatitis B and C antibodies were done, all 

of which were normal. Patient was started on methimazole, propranolol and hydrocortisone. His 

symptoms improved through the hospital course and he was subsequently discharged. 

Thyroidectomy was done once the patient’s hyperthyroidism was controlled. Levothyroxine was 

started for the control of postsurgical hypothyroidism. Six months after thyroidectomy, the patient 

was euthyroid and the pancytopenia resolved.

BACKGROUND

Graves’ disease is an autoimmune condition in which antibodies are produced against the 

thyro-tropin (TSH) receptors on the thyroid gland. Activation of these receptors by 

thyrotropin receptor antibodies (TRabs) leads to hyperthyroidism which is clinically 

characterised by increased appetite, weight loss, palpitations, tremors, hyperdefecation and 

insomnia.1

Graves’ disease could be associated with a variety of single cell lineage haematological 

abnormalities including anaemia, thrombocytopenia and leucopenia. However, pancytopenia 

is a very rare complication of Graves’ disease.2

CASE PRESENTATION

A 27-year-old male patient who presented to the emergency department with a 3-month 

history of sweating, palpitations, heat intolerance, insomnia and weight loss. Medical history 

was significant for hypertension. Vitals on admission revealed a tachycardia of 113/min, 
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blood pressure of 161/101 mm Hg and a temperature of 97.8°F. Examination revealed an 

anxious disposition, large smooth goitre with a thyroid bruit and fine tremors of the upper 

extremities. No exophthalmos or pretibial myxedema was noted.

INVESTIGATIONS

Laboratory assessment revealed a suppressed thyroid-stimulating hormone (TSH) and high 

free thyroxine. Complete blood count (CBC) done before the initiation of methimazole 

showed anaemia, leucopenia and thrombocytopenia (table 1). As part of the work-up for 

pancytopenia, haptoglobin, ferritin, Coombs test, reticulocyte count hepatitis B and C 

antibodies were done, all of which were normal (table 1). Thyroid peroxidase, TRab and 

thyroid-stimulating immunoglobulin were positive confirming Graves’ disease as the 

aetiology of hyperthyroidism (table 1). ECG showed sinus tachycardia. Echocardiogram 

showed an ejection fraction of 55% and normal left ventricular function.

TREATMENT

Patient was started on methimazole, propranolol and hydrocortisone for the treatment of his 

hyperthyroidism. His symptoms improved through the hospital course and he was 

subsequently discharged. On follow-up in the clinic, patient continued to experience 

improvement in his symptoms as well as the blood counts (figure 1). Thyroidectomy was 

done 2 months after the discharge. Pathology revealed diffuse thyroid hyperplasia 

compatible with Graves’ disease.

OUTCOME AND FOLLOW-UP

Levothyroxine was started for control of post-surgical hypothyroidism. Six months after 

thyroidectomy, the patient was euthyroid and CBC showed further improvement in the cell 

count in all cell lines with resolution of pancytopenia (figure 1).

DISCUSSION

Thyroid hormone can affect the haemopoietic system in a number of different ways. While 

haematological abnormalities are commonly seen in hyperthyroidism clinically significant 

abnormalities occur infrequently.2 We believe that the prevalence of various haematological 

disorders in hyperthyroidism is underestimated as haematological parameters are not 

routinely obtained before initiating therapy. Graves’ disease could be associated with a 

variety of single cell lineage haematological abnormalities including anaemia, 

thrombocytopenia and leucopenia. However, pancytopenia is a very rare complication of 

Graves’ disease.2

Hyperthyroidism causes an increase in the basal metabolic rate as well as oxygen 

consumption; this causes a relative hypoxia which stimulates the kidneys to secrete 

erythropoietin.3 Erythropoietin increases the production of red blood cells; however, since 

there is an increase in the plasma volume as well the haematocrit remains constant.
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Hyperthyroidism also causes an increase in 2,3-diphosphoglycerate which decreases the 

affinity of haemoglobin to oxygen.4

Anaemia is noted in 12%–34% of patients with hyper-thyroidism.5,6 Microcytic, normocytic 

and macrocytic anaemias are observed with hyperthyroidism. Microcytic anaemia could be 

secondary to accelerated erythropoiesis or iron deficiency.3 Normocytic anaemia is 

sometimes seen in patients with Graves’ disease with bone marrow erythroid hyperplasia 

indicating ineffective erythropoiesis.7 Macrocytic anaemia could be secondary to vitamin 

B12 deficiency or folic acid deficiency.8 Pernicious anaemia which is due to the deficiency 

of intrinsic factor secretion by the parietal cells in the stomach is seen in about 1%–3% of 

patients with Graves’ disease.9 Aplastic anaemia can also be secondary to high dose 

methimazole.10 Our patient had a normal reticulocyte count, iron studies, vitamin B12, 

folate, haptoglobin and a negative Coombs test. We believe that the anaemia in our patient 

could have been secondary to ineffective erythropoiesis.

Leucopenia and neutropenia are seen in about 15%–30% of untreated patients who are 

hyperthyroid.11 Various mechanisms have been implicated which include a decreased 

granulocyte reserve, decreased leucocyte circulation time and immunological destruction in 

cases where the antineutrophil cytoplasmic antibody is present.12,13 Agranulocytosis is a 

well-known side effect of thionamides (methimazole and propylthiouracil).14 It is important 

to distinguish these two entities as the latter precludes the use of thionamides which are the 

mainstay of treatment in hyperthyroidism. We therefore recommend a complete blood count 

in all patients with hyperthyroidism before starting thionamides.

Thrombocytopenia was first noticed in association with hyperthyroidism about 50 years ago. 

It was believed to be due to increased destruction of platelets secondary to splenic 

sequestration or antiplatelet antibodies. Antiplatelet antibodies are seen in about 50% of 

patients with Graves’ disease.15

We searched PubMed using the following keywords: hyperthyroidism or Graves’ disease 

and pancytopenia. We restricted our search to publications in ‘English’ and involving 

‘Human subjects’. Abstract of meetings and unpublished results were not included in our 

study. The last search was done on 25 November 2017.

The initial search resulted in 27 articles, of which 13 articles were excluded based on the 

title and abstract. Inclusion criteria was that the pancytopenia be noted prior to the initiation 

of antithyroid medications. Fourteen articles met the inclusion criteria and were included in 

table 2.

Pancytopenia is a rare but reported complication of hyperthyroidism. It is due to either 

decreased production of haemopoietic cells or increased destruction by immunological 

mechanisms or hypersplenism. As shown in the literature, Graves’ disease is the most cause 

of hyperthyroidism associated with pancytopenia. Achieving euthyroidism regardless of the 

modality resolves the pancytopenia in most of the cases. It should also be noted that in a 

majority of the cases the pancytopenia was noted before the diagnosis of hyperthyroidism 

was made emphasising the importance of performing thyroid function tests in evaluation of 

pancytopenia.
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Learning points

• Hyperthyroidism can be associated with haematological abnormalities 

(leucopenia, anaemia, thrombocytopenia and pancytopenia) and therefore a 

complete blood count (CBC) evaluation should be obtained at diagnosis 

before giving antithyroid medications.

• Thionamides can be safely given in hyperthyroidism-induced pancytopenia; 

however, close monitoring with CBC is warranted.

• Most of the haematological abnormalities normalise with the treatment of 

hyperthyroidism.

• In evaluation of unexplained pancytopenia, thyroid evaluation needs to be 

considered.
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Figure 1. 
Trends in free T4, white cell count (WCC), platelets and haemoglobin before and after total 

thyroidectomy.
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Table 1

Laboratory assessment on admission

Sl no. Test Result

1. TSH (0.27–4.2 mclU/mL) 0.01

2. FT4 (0.9–1.7 ng/dL) >7.7

3. TRab (0–1.75 IU/L) 33

4. TSI (<1.3TSI Index) 3

5. TPO (<5.6 IU/mL) 123.38

6. Haemoglobin (13–17 g/dL) 9.5

7. White cell count (4–10 ×109/L) 2.7

8. Platelets (150–400 ×109/L) 124

9. Ferritin (30–400 ng/mL) 116

10. Coombs test Negative

11. Haptoglobin (30–200 mg/dL) 113

12. Reticulocyte count (0.5%−2.3%) 2

13. Hepatitis B surface antigen Negative

14. Antihepatitis C virus RNA Undetected

15. Antiplatelet antibodies Undetected

16. HIV antibody Undetected

FT4, free thyroxine; TPO, thyroid peroxidase antibody; TRab, antithyrotropin receptor antibodies; TSH, thyroid-stimulating hormone; TSI, 
thyroid-stimulating immunoglobulin.
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