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Abstract
Thyroid storm is a rare but life-threatening condition mainly triggered by infection and abrupt discontinuation of antithyroid drug therapy 
for Graves’ disease. Pancytopenia is a rare adverse reaction to antithyroid drugs. We present a 13-year-old girl with thyroid storm and 
pancytopenia with symptoms similar to those of methimazole-induced pancytopenia. Although in this context the use of methimazole 
is still under debate, due to multiple normal complete blood counts (CBC) monitored during fever, sepsis-induced pancytopenia with 
thyroid storm was considered, and methimazole treatment combined with methylprednisolone and meropenem was able to resolve 
both pancytopenia and thyroid storm. During the period of infection and antithyroid drug therapy, close monitoring of CBC may 
help differentiate the aetiology of pancytopenia. This is the first paediatric case report that outlines the use of methimazole in the 
management of thyroid storm with pancytopenia. 
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What is already known on this topic?
Thyroid storm is a rare but life-threatening acute complication of hyperthyroidism. Methimazole has been used as a first-line therapy 
for hyperthyroidism. Pancytopenia can be an extremely rare but serious side effect of antithyroid drugs, which should be immediately 
discontinued if the granulocyte count is less than 1000 cells/mm3. Therefore, management of thyroid storm in the setting of pancytopenia 
is challenging.

What this study adds?
We present a 13-year-old girl with thyroid storm and pancytopenia, with symptoms similar to those of methimazole-induced pancytopenia. 
Due to close monitoring of complete blood cell count during fever, sepsis-induced pancytopenia in the setting of thyroid storm was 
considered, and methimazole treatment combined with methylprednisolone and meropenem was able to induce resolution of both 
pancytopenia and thyroid storm. This is the first pediatric case report that outlines the use of methimazole in the management of thyroid 
storm in the setting of pancytopenia.
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Introduction

Thyroid storm is a rare, acute complication of 
hyperthyroidism, characterized by extreme manifestation 
of thyrotoxicosis, and it occurs in 1% to 2% of patients with 
hyperthyroidism. Methimazole has been used as a first-line 
therapy for Graves’ disease in children. Agranulocytosis 
is a rare adverse reaction of antithyroid drugs and can 
be life-threatening, occurring in 0.2-0.5% of patients, 
generally within 90 days after initiation of antithyroid 
drug therapy (1). Moreover, pancytopenia has also been 
reported in some patients on antithyroid drug therapy, but 
its incidence is much lower than that of agranulocytosis (2). 
Therefore, it is challenging to differentiate whether patients 
with pancytopenia and thyroid storm is due to sepsis or 
methimazole. Herein, we present a case report of a 13-year-
old girl with thyroid storm accompanied by sepsis-induced 
pancytopenia.

Case Report

A 13-year-old girl was diagnosed with Graves’ disease and 
started methimazole (7.5 mg twice daily) five weeks earlier 
(day -35). Thyroid function showed improvement after two 
weeks of methimazole therapy. Table 1 shows laboratory 
results at the different evaluation points.

The patient developed fever 17 days after methimazole 
therapy, and complete blood cell count (CBC) and C-reactive 
protein (CRP) were normal on the first day of fever, so 
methimazole treatment was continued. The patient still had 
a fever five days later, and a review of laboratory results 
revealed improved thyroid function, normal CBC and liver 
function, but CRP was elevated. Therefore, methimazole 
therapy was continued and oral antibiotics were prescribed. 
However, the patient had a recurrent and intermittent fever, 
and she discontinued the use of methimazole on her own 
on day 11 of fever. Two days after methimazole withdrawal, 
she developed recurrent high fever, accompanied by sore 
throat and hoarseness. She was hospitalized with sepsis and 
pancytopenia in the local hospital. Due to no improvement 
in her symptoms, she was transferred to our paediatric 
intensive care unit (PICU) for suspected thyroid storm.

On arrival at the PICU, the patient was febrile (temperature 
38.5 °C), tachycardic (heart rate 140 beats/min), tachypneic 
(respiratory rate 30/min), had a blood pressure of 126/72 
mmHg and oxygen saturation of 98% on room air. Her 
weight was 30 kg. On physical examination, a neck mass 
or swelling was obvious, tender to palpation with multiple 
palpable lymph nodes, making it difficult to distinguish the 
thyroid from other structures, such as lymphatic tissue. On 

Table 1. Laboratory profile from the patient at the different evaluation points

Test Day -35 Day -21 Day 1 Day 5 Day 16 Day 17 
(on admission)

Day 19 Day 22 Day 45 
(on discharge) 

Day 75

CBC

WBC (4.1-11×109/L) 5.5 - 6.5 6.0 0.3 0.55 2.43 6.99 10.77 5.3

Neutrophils (1.8-8.3×109/L) 6.1 - 3.9 4.8 0.0 0.02 1.25 3.72 7 3.3

RBC (3.8-5.1×1012/L) 4.7 - 4.38 4.44 4.28 3.42 3.39 3.52 3.37 4.13

Hemoglobin (115-150 g/L) 125 - 118 120 106 84 86 88 90 126

Platelets (125-350×109/L) 318 - 276 349 91 34 144 378 384 329

Liver function

ALT (7-40 U/L) 26 - 17 31 11 44 35 13 10

AST (13-35 U/L) 19 - 22 23 8 16 13 16 16

Albumin (40-55 g/L) 51 - - 47.4 23.6 23 28 39 38 50

Total bilirubin (0-21 μmol/L) 11.7 - - 17.6 70 138.1 53.4 33.2 20.6 12.3

Direct bilirubin (0-8 μmol/L) 4.2 - - 6.4 31 124.1 43.4 21.8 12.7 5.1

Thyroid function

TSH (0.51-4.3 mIU/L) <0.01 <0.01 - <0.01 <0.01 <0.01 <0.01 - 6.68 2.49

Free T4 (12.6-21 ρmol/L) 64.1 41.9 - 33.2 52 55.1 24 - 8.99 14.4

Free T3 (3.93-7.7 ρmol/L) 42.0 18.7 - 11.4 5.7 8.19 3.96 - 4.92 6.31

TRAb (0-1.75 IU/mL) 17.24 - - 13.1 - - - - -

Infection index

CRP (0-10 mg/L) - - 8.49 67.9 >200 156.7 54 13.5 6.89 0.58

PCT (<0.046 ng/mL) - - - - 87.9 70.55 17.41 0.18 - -

Reference ranges are given in brackets.
CBC: complete blood count, WBC: white blood cells, RBC: red blood cells, ALT: alanine aminotransferase, AST: aspartate aminotransferase, TRAb: thyrotropin receptor 
antibodies, CRP: C-reactive protein, PCT: procalcitonin, TSH: thyroid-stimulating hormone
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examination of the oropharynx, retropharyngeal abscess 
and tonsillar abscess were significant. The respiratory 
examination indicated transmitted rhonchi from the upper 
airways. The abdomen and neurological examination were 
normal.

Further initial laboratory assessment revealed a decrease 
in white blood cell count (0.55×109/L, normal range 
4.1-11×109/L) with only 0.02×109/L (normal range 
1.8-8.3×109/L) neutrophil count, as well as decreased 
haemoglobin concentration (84 g/L, normal range 115-
150 g/L) and platelet count (34×109/L, normal range 
125-350×109/L). A peripheral blood smear confirmed 
pancytopenia with lymphocytosis (lymphocytes 80%). 
Thyroid function evaluation showed severe thyrotoxicosis 
(thyroid-stimulating hormone <0.01 mIU/L, normal range 
0.51-4.3 mIU/L; fT3 8.19 ρmol/L, normal range 3.93-
7.7 ρmol/L; and fT4 55.1 ρmol/L, normal range 12.6-21 
ρmol/L). Liver function evaluation showed normal alanine 
aminotransferase and aspartate aminotransferase but 
hypoalbuminemia (23 g/L, normal range 40-55 g/L) and 
markedly increased total bilirubin (138.1 μmol/L, normal 
range 0-21 μmol/L), in which direct bilirubin corresponded 
to 124.1 μmol/L (normal range 0-8 μmol/L). The infection 
index indicated significant increases in CRP (156.7 mg/L, 
normal range 0-10 mg/L) and procalcitonin (70.55 ng/
mL, normal range <0.046 ng/mL). Renal function tests, 
coagulation function, and electrolytes were normal. A 
pharyngeal throat swab was positive for Aeromonas caviae. 
Blood culture, serum cytomegalovirus DNA, Epstein-
Barr virus DNA, mycoplasma pneumoniae antibody, and 
antibody profiles for autoimmune diseases were negative. 
An electrocardiogram revealed sinus tachycardia. Normal 
echocardiographic values were recorded with an ejection 
fraction of 64%. Chest X-ray was normal. Magnetic 
resonance imaging of the neck revealed suppurative cervical 
lymphadenitis with abscess formation (measuring 34 ×23 
×38 mm), accompanied by inflammatory infiltrates in 
the bilateral parapharyngeal, retropharyngeal and cervical 
fascial space. 

Following transfer to the PICU, the patient was treated 
with intravenous meropenem (0.6 g every 8 hours), oral 
metoprolol (10 mg every 8 hours), oral acetaminophen 
(0.3 g when body temperature higher than 38.5 degrees 
Celsius), and supportive care in the form of fluid and 
electrolyte replacement. In addition, an evaluation 
by a multidisciplinary team involving endocrinology, 
haematology, infectious diseases, and surgery was 
requested. The initial diagnosis was thyroid storm. 
Pancytopenia due to sepsis was first considered and 
discussed from a multidisciplinary standpoint. As a result 

methimazole treatment was restarted (7.5 mg twice daily). 
To rule out haematological system diseases, bone marrow 
aspiration was performed and a high-dose corticosteroid 
was used (methylprednisolone 50 mg intravenous every 8 
hours). During the first three days of methimazole therapy 
in the PICU, CBC was monitored daily. The clinical status of 
the patient improved rapidly, she became afebrile as early 
as 24 hours after initial therapy, and her CBC count elevated 
after 48 hours. Neck abscess was operated on for incision 
and drainage, and approximately 50 mL of purulent blood 
material were drained from the right side and 10 mL from 
the left. Bone marrow tests revealed decreased granulocytes 
with maturation disorder and clearly showed histiocytes and 
phagocytes with occasional haemophagocytic cells. Further 
immunophenotyping was performed with normal results. 
Both granulocyte and platelet counts were normal after five 
days of therapy (Figure 1). Figure 1 depicts variation of CBC 
before and after thyroid storm. Methylprednisolone therapy 
was tapered over the course of one week. Bone marrow 
aspiration was reviewed two weeks later and showed obvious 
hypercellular marrow and granulocytes, of which 64% had 
toxic granulations. The patient remained afebrile throughout 
her hospital stay, and she was discharged after four weeks of 
hospitalization and prescribed 7.5 mg methimazole per day. 
Thyroid function, CBC, and liver function tests were checked 
10 days after discharge, and methimazole was weaned to 
6.6 mg daily. These indicators were then rechecked every 
2 weeks thereafter, and methimazole was weaned to 5 mg 
daily about 1 month after discharge, CBC and liver function 
tests were all within the normal range.

Discussion

Thyroid storm is a rare but life-threatening endocrine 
emergency with a mortality rate of up to 22% (3), which 
is mainly triggered by precipitating factors such as 
discontinuation of antithyroid drug therapy for Graves’ 
disease and infection (4). In the presented case, uncontrolled 
thyrotoxicosis appears to have been precipitated by 
infection characterized by intermittent fever and elevated 
CRP, subsequently followed by abrupt withdrawal of 
methimazole therapy. Therefore, the onset of thyroid storm 
was not a surprise. Similarly, in the case of thyroid storm 
with extreme metabolic disorder, the infection cannot be 
controlled and progresses to sepsis. Early diagnosis of 
thyroid storm is challenging due to the lack of a global 
“gold standard” diagnostic test and because the associated 
multisystem involvement can mimic many other conditions. 
The diagnosis is largely based on clinical assessment. In the 
last 20 years, the most commonly used diagnostic criterion 
has been the Burch-Wartofsky Point Scale (BWPS), in which 
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a score of 45 or more is highly suggestive of thyroid storm. 
New peer-reviewed diagnostic criteria for thyroid storm 
were proposed by the Japan Thyroid Association (JTA) 
in 2012 (5), in which the grade of TS1 indicates definite 
thyroid storm. Although it is not specific to paediatrics, the 
BWPS or the JTA criteria for thyroid storm can be used (6). 
The presented patient met the criterion for definite thyroid 
storm under both diagnostic schemes. The BWPS score 
was 90 (temperature ≥39.5 °C, agitation, jaundice, heart 
rate ≥140 bpm, positive precipitant history), and the grade 
of TS1 was determined by the JTA criteria (thyrotoxicosis, 
central nervous system manifestation of agitation, fever, 
tachycardia, total bilirubin level ≥3.0 mg/dL).

Pancytopenia is a rare but severe complication of Graves’ 
disease (7) and is an extremely rare adverse reaction 
to antithyroid drug therapy (2). Based on the results of 
previous studies, pancytopenia in patients with Graves’ 
disease has been reported to be caused either by Graves’ 
disease itself or by methimazole therapy (7,8,9,10), but the 
therapeutic principles are totally different. If patients with 
Graves’ disease have pancytopenia before methimazole 
treatment, then pancytopenia is considered to be due to 
Graves’ disease itself, and antithyroid drugs can be used 

to treat both pancytopenia and Graves’ hyperthyroidism 
with close monitoring of CBC counts (7,11). In contrast, if 
patients with Graves’ disease present with pancytopenia 
during methimazole treatment, then pancytopenia is 
highly suspected to be due to the antithyroid drugs, and 
methimazole treatment must be discontinued immediately 
because sepsis induced by methimazole therapy with 
pancytopenia is often fatal. Alternatively, treatments such 
as total thyroidectomy or radioactive iodine therapy should 
be considered as first-line therapy (12). 

Similar to the symptoms in a previously reported case (8), 
the presented patient was diagnosed with methimazole-
induced agranulocytosis and had neck abscess. Therefore, 
methimazole-induced pancytopenia is a possible diagnosis 
in our case as well, and the diagnosis of sepsis-induced 
pancytopenia in our patient can be challenged. Moreover, 
according to the American Thyroid Association guidelines, 
antithyroid drugs should be immediately discontinued 
if the granulocyte count is less than 1000 cells/mm3 (13). 
Therefore, the question of whether to start therapy with 
methimazole was debatable. Pancytopenia is a relatively 
common phenomenon encountered in clinical practice, and 
numerous aetiologies may determine pancytopenia (14). 

Figure 1. Chronological variation of CBC count during the period of fever. White blood cells (A), neutrophils (B), haemoglobin (C), 
and platelets (D)

CBC: complete blood count, WBC: white blood cells
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Identifying the true pathogenesis is crucial for implementing 
an appropriate therapy. By reviewing the entire case, we 
found that the CBC level in our patient was checked multiple 
times before pancytopenia occurred, with two normal CBC 
results during the period of fever before the thyroid storm. If 
methimazole-induced pancytopenia was the diagnosis, the 
neutrophil count must have been decreased whenever fever 
occurs. Consequently, combined with a healthy past medical 
history and normal bone marrow results, the diagnosis of 
sepsis-induced pancytopenia with thyroid storm can be 
confirmed.

Conclusion

Our case serves to remind physicians that close monitoring 
of CBC counts may help avoid mistaking sepsis-induced 
pancytopenia for the side effects of antithyroid drugs. This 
is the first paediatric case report that outlines the use of 
methimazole in the management of thyroid storm with 
pancytopenia. 
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