


Case report 

Methimazole Induced Agranulocytosis, Thyrotoxicosis Crisis: A Case Report

Abstract 
Methimazole is one of the most commonly used drugs in hyperthyroidism but rarely leads to potentially life-threatening agranulocytosis, which has significantly complicated the management. We report a case of a 49-year-old male with known history of hyperthyroidism, presenting with high-grade fever, profuse sweating, cough with expectoration, reeling sensation, shortness of breath, and generalized weakness subsequent to the administration of his routine medication. His laboratory investigations revealed profound agranulocytosis, with an absolute neutrophil count below 500 /µL in addition to marked thyrotoxicosis evoking suspicion for an evolving thyrotoxic crisis. Methimazole was immediately stopped, and treatment with broad-spectrum intravenous antibiotics, G-CSF, beta-blockers, corticosteroids, and supportive care was started. Clinical improvement was secured with the return of neutrophil counts and thyroid function stabilization. This case emphasizes the need for early recognition of methimazole-induced agranulocytosis, which may progress to thyrotoxic crisis. We conclude that timely withdrawal of the offending drug along with early multidisciplinary intervention constitutes an important measure in reducing morbidity and preventing lethal complications.
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Introduction
Hyperthyroidism is a widespread endocrine condition that results from overproduction and secretion of thyroid hormones [1]. The commonest causes are Graves' disease, toxic multinodular goiter, and toxic adenoma. However, because of their effectiveness, ease of use, and non-invasive mode of administration, the major drugs in the initial management of hyperthyroidism continue to be ATDs including methimazole and propylthiouracil. Among these, methimazole is widely preferred owing to its longer half-life, better safety profile, and once-daily dosing. However, methimazole therapy is not without risk despite such advantages. Rare but potentially life-threatening adverse effects, particularly agranulocytosis, may occur in approximately 0.1–0.5% of patients, generally within the first 90 days of treatment [2]. Agranulocytosis is characterized by an absolute neutrophil count of less than 500/µL and makes patients very vulnerable to life-threatening infections due to impaired defense mechanisms. Early symptoms are often nonspecific, such as fever, sore throat, and malaise, due to which the recognition of the condition may be significantly delayed. If left unattended, agranulocytosis can rapidly lead to sepsis or multiorgan dysfunction. In addition, abrupt cessation of antithyroid drugs in the setting of uncontrolled hyperthyroidism can trigger or exacerbate thyrotoxicosis, which may further lead to thyroid storm-an acute endocrine emergency associated with a high mortality rate [3].
Methimazole-induced agranulocytosis complicated by thyrotoxic crisis occurring simultaneously represents a diagnostic and therapeutic challenge. The timely identification of the adverse reaction, immediate discontinuation of the offending agent, rapid infection control, and urgent stabilization of thyroid function are important in preventing fatal outcomes. We describe the case of a 49-year-old male who developed severe agranulocytosis complicated by evolving thyrotoxic crisis shortly after commencing methimazole therapy [4].
Case Presentation
The patient is a 49-year-old male who has had hyperthyroidism for 10 years. He came to the hospital's emergency department with symptoms of high-grade fever, profuse sweating, cough with expectoration, burning micturition, reeling sensation, shortness of breath, and generalized weakness, that developed just after he taken Methimazole medicine as part of his treatment of hyperthyroidism. There was no history of recent infections, drug allergies, or exposure to other medications or toxins.. On physical examination, the patient was very ill and tachycardic. His vital signs was showed a temperature of 98.6°F, pulse rate of 86 beats per minute, blood pressure of 120/80 mmHg, and respiratory rate of 16 breaths per minute. His skin was warm and moist, and he had mild tremors and an anxious appearance. He had tachycardia on the cardiovascular portion of the examination, and he had bilateral crepitations on his respiratory examination. There was no lymphadenopathy or organomegaly. His examination did not show any lymph nodes or organs enlargement.
Laboratory tests demonstrated severe neutropenia with a total white blood cell count of 200cells/uL and an absolute neutrophil count of 2%, indicating an agranulocytosis diagnosis. Thyroid function tests demonstrated a significantly low TSH level and a high free triiodothyronine and free thyroxine level, which indicated a diagnosis of thyrotoxicosis. Elevated procalcitonin, a marker of inflammation was also detected; the value was 21.77ng/mL. Ultrasound showed the thyroid gland, both lobes, to be hyperplastic and hypervascular; ultrasound of the abdomen demonstrated splenomegaly. Chest x-ray showed bilateral mild perihilar infiltrates that may suggest early infection. Both liver and renal function tests were within normal limits. All remaining laboratory tests performed on the samples showed normal laboratory values so results are therefore excluded from the table (Table 1). As part of the causality investigation of the suspected ADRs, methimazole was assessed using the Naranjo probability score (Table 2).
Given the relationship with methimazole initiation and the report of lack of other possible causes, a diagnosis of methimazole-induced agranulocytosis with evolving thyrotoxic crisis was made. Methimazole was immediately stopped and the individual was treated with broad-spectrum intravenous (IV) antibiotics, as well as additional therapies (Granulocyte-colony stimulating factor (G-CSF), beta-blockers (beta), corticosteroids), and supportive care. Over the subsequent days, the individual demonstrated progressive improvement with normalization of neutrophil and stabilization of thyroid status. He was discharged in a stable condition and had received instructions for endocrinology follow-up and alternative treatments for hyperthyroidism.
[bookmark: tab1]Table 1: Day-wise Laboratory Investigations of the Patient
	Parameter
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7
	Reference Range

	TSH (µIU/L)
	0.01
	—
	—
	—
	—
	—
	 0.01
	0.5–5

	FT3 (pg/mL)
	
	—
	—
	—
	—
	—
	18.6
	2.3–4.1

	FT4 (ng/dL)
	22.6
	
	
	
	—
	—
	45.3
	12–28

	Lymphocytes (%)
	93
	94
	85
	80
	89
	80
	—
	20–50%

	Total WBC (cells/cu mm)
	200
	300
	350
	480
	1370
	2650
	3850
	4000–11000

	Neutrophils (%)
	2
	4
	8
	13
	6
	20
	—
	40-70%

	Haemoglobin (g/dL)
	11.3
	11.0
	10.6
	11.1
	11.3
	—
	—
	12–16g/dl

	CRP (mg/dL)
	4.1
	4.0
	3.0
	2.2
	
	1.0
	—
	<0.3

	ESR (mm/hr)
	54
	65
	60
	—
	—
	—
	—
	0-20mm/hr



[bookmark: tab2]Table 2: Naranjo Causality Assessment [5]
	No.
	Question
	Yes
	No
	Do Not Know
	Score

	1
	Are there previous conclusive reports on this reaction?
	+1
	0
	0
	+1

	2
	Did the adverse event appear after the suspected drug was administered?
	2
	-1
	0
	+2

	3
	Did the adverse reaction improve when the drug was discontinued?
	1
	0
	0
	+1

	4
	Did the adverse reaction reappear when the drug was re-administered?
	2
	-1
	0
	0

	5
	Are there alternative causes that could have caused the reaction?
	-1
	2
	0
	+2

	6
	Did the reaction reappear when a placebo was given?
	-1
	1
	0
	0

	7
	Was the drug detected in blood or other fluids at toxic levels?
	1
	0
	0
	0

	8
	Was the reaction more severe with increased dose or less severe with decreased dose?
	1
	0
	0
	0

	9
	Did the patient have a similar reaction to the same or similar drugs previously?
	1
	0
	0
	0

	10
	Was the adverse event confirmed by any objective evidence? (Lab reports)
	1
	0
	0
	+1


Total Naranjo Score = 7
Causality Category: Probable ADR
(Score Interpretation: ≥9 = Definite, 5–8 = Probable, 1–4 = Possible, 0 = Doubtful)
Discussion
Methimazole has a long half-life and is usually given once daily, making it a commonly used first-line antithyroid medication [6]. However, one of the serious but rare adverse effects of this medication is agranulocytosis, which occurs with an incidence of 0.1–0.5% [7,8]. In the case described here, the patient developed severe agranulocytosis, as evidenced by an absolute neutrophil count below 500/µL, thus confirming the presence of a life-threatening drug-induced hematological reaction. The exact mechanism of methimazole-induced agranulocytosis remains unknown; it is, however, considered to be associated with the immune-mediated neutrophil destruction and direct bone marrow toxicity [9]. Advanced age and higher drug doses are the risk factors. Patients usually present with nonspecific symptoms, such as fever, sore throat, and weakness, which may delay diagnosis. Presentation in our patient was with fever, respiratory symptoms, and markedly raised procalcitonin levels indicating severe infection secondarily to neutropenia. The important feature in this case is the simultaneous presence of agranulocytosis and an evolving thyrotoxic crisis. Abrupt discontinuation of antithyroid drugs in uncontrolled hyperthyroidism may exacerbate thyrotoxicosis and result in the development of thyroid storm. 
Management consists of immediate cessation of methimazole, early institution of broad-spectrum antibiotics, and G-CSF administration. G-CSF has been shown to fasten neutrophil recovery and thus shorten the duration of hospitalization. Beta-blockers and corticosteroids were given to control the symptoms of thyrotoxicosis and also to inhibit peripheral conversion of T4 to T3. With timely intervention, there was remarkable clinical and hematological improvement in this patient. Re-challenge with methimazole or any other thionamides is not indicated because recurrence can occur. This case underlines the importance of early education of the patient, early recognition of febrile illness while on antithyroid drugs, and timely multidisciplinary management to avoid a potentially fatal outcome [10].
Conclusion 
Agranulocytosis caused by methimazole is one of the rare and potentially deadly issues requiring a high degree of clinical awareness in order to recognize such patients early in the course of illness. This case demonstrates the vital need for early recognition of febrile illness in antithyroid-treated patients and immediate discontinuation of the offending medication. Patients with agranulocytosis who subsequently develop a thyrotoxic crisis have an increased risk of complications, which will require that all aspects of their care be coordinated. It is essential to initiate broad-spectrum antibiotic therapy at diagnosis. Granulocyte colony-stimulating factor and appropriate treatment of thyrotoxicosis will optimise overall patient outcome. Patient education regarding ongoing monitoring and care is also critical in decreasing the possibility of future occurrences and/or severe complications.
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