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Agranulocytosisisaninfrequent and serious side effect of antithyroid drugs characterized by a noticeable reduction
in granulocyte and neutrophil count, it usually occurs within the first 2-3 months of treatment. There is a variety
of mechanisms by which ATD can induce agranulocytosis, direct drug effects, and immunological mechanisms.
We present 33 years old female attended Atbara teaching hospital who has developed agranulocytosis 2 weeks
after starting ATD to treat relapsed Graves’ disease. What was unusual about this patient is that symptoms have
occurred in a period less than 15 days of starting treatment and with a dose of 45 mg/day. The physician must
educate the patient about the possibility of early onset of serious side effects of ATD and to seek medical advice

as soon as possible.
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Introduction

Basedow’s (Graves’) sickness is an autoimmune disease
characterized by hyperthyroidism due to circulating
autoantibodies. Thyroid immunoglobulin bind to active
thyrotropin receptors causing the thyroid gland to grow and
thyroid follicle to increase the synthesis of thyroid hormone
[1]. According to the American thyroid association radioactive
iodine, thyroidectomy and antithyroid drugs are the standard
management for Graves’ disease [2] Carbimazole is a prodrug
which is converted into Methimazole (the active form), it’s
used for the treatment of hyperthyroidism totaling a dose
of 30-60 mg/day, but the maximum dose should be 120 mg/
day [3] MZ and CZ are associated with an adverse side effect,
one of them Agranulocytosis which is rare but can be fatal
[4]. Agranulocytosis is characterized by a marked reduction in
granulocyte and neutrophil count, it usually occurs within the
first 2-3 months of treatment [5].

Clinical Case

33 years old female patient attended to Atbara teaching
hospital who is a known case of Graves’ disease underwent
subtotal thyroidectomy 14 years ago she has been on thyroxin
50 mg once daily she remained euthyroid all that time ftill

the last month when she developed palpitation, weight loss
despite increase appetite, sweating, menstrual irregularity, and
irritability. thyroid function test showed (TSH 0.02 plU/ml, free
T3 5.6 ng/ml, T4 2.1 ug/ml) patient was diagnosed as relapsed
graves’ disease and received Neomercazole 15 mg three times
a day and B blocker for symptoms control, then 15 days after
initiation of ATD patient has developed a severe sore throat and
high-grade fever, she sought medical advice at local ENT center.

On physical examination, there was tonsillitis and pharyngitis
and lab result revealed low TWBCs 1.3 x 10°/ul, based on drug
history of ATD use, physical examination, and lab result the
otolaryngologist referred the patient to our clinic stating his
concern about the seriousness of the patient condition. After
the patient’s arrival to our clinic, On evaluation patient reported
3 days of sore throat and high-grade fever, she reported no
travel history, sick contact or taking other medication. Physical
examination revealed high-grade fever “39 C”, bilateral
enlargement of submandibular lymph node and tachycardia,
thyroid gland examination not tender, no hotness, mildly
enlarged.

Blood test demonstrated low TWBC 1.3 x 10%/ul count and
absolute neutrophil count was 0 cell/ul and CRP was 106.
Urine general was normal. Based on history, examination and
lab result CZ induced Agranulocytosis was strongly suspected.
Accordingly, CZ was immediately stopped and broad-spectrum
antibiotics were prescribed. On the follow up 3 days later her
symptoms improved, CBC showed that TWBCs 3.8 x 103/ul ANC
returned to the normal “1.9” lab reference “1.4-6.5” Accordingly
she was discharged home and planned for radioactive iodine as
definitive treatment.
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Discussion

CZ and MZ have widely used medications for the treatment of

graves disease. They act by inhibiting thyroperoxidase enzyme
which is essential in thyroid hormone synthesis CZ and MZ
both have the same mechanism of action, they are considered
identical [4]. Propylthiouracil was used for a long time until the
US Food and Drug Administration (FDA) added a warning that
there is an increased risk of severe liver injury and acute liver
failure, and it may be fatal so it is only reserved for patients
who can’t tolerate other treatment options such as MZ or
surgery [6] there are several adverse effects associated with
MZ and CZ ranging from mild (pruritus and urticaria) to severe
(Agranulocytosis and Steven-Johnson syndrome) [4].

There are a variety of mechanisms by which ATD can induce
Agranulocytosis: it may be due to the direct toxic effect of the
drug when ATD penetrates the bone marrow; through there,
oxide metabolites affect oxygen and glucose utilization of the
leukocytes leading to their destruction [7]. However other
studies contradict the hypothesis of the direct effect of the
drug on leukocytes they suppose that carbimazole-induced
agranulocytosis is found to be occurring through a drug
mediated reaction rather than the direct toxic effect of the
drug [8].

Wall et al. study reported that in vitro peripheral lymphocyte
transformation and circulating Antibodies against neutrophils
have been detected in a patient with ATD induced
agranulocytosis [9].

The immune-mediated destruction of mature neutrophils was
the first mechanism to be identified as a cause of ATD induced
Agranulocytosis [10]. Sprikkelman et al. described different
four immunological mechanisms that can be responsible [10].
Firstly, the destruction of granulocyte due to antibodies formed
against ATD and bound to the granulocyte membrane leading
to an acceleration of granulocyte destruction. Secondly, the
target of the antibodies may be the drug -metabolites complex
that has been absorbed into the neutrophil granulocyte in the
presence of the plasma component. Thirdly, Autoantibodies
may be triggered by the drug, and finally, the production of
antibodies may be induced by the interaction between the
drug and the granulocyte antigen.

Also, other immunological reactions may occur like induced
hypersensitivity reaction mediated by IgE, drug-induced IgG
and IgM responses, and associated immune injury by anti-
neutrophil cytoplasm antibodies ANCA which may contribute
to Agranulocytosis [11-13].

The relationship between the dose of ATD and the incidence of
Agranulocytosis is debatable and age-related. a study made by
Yasuda et al on pediatric patients with Graves’ disease found
that the incidence of a variety of adverse events occurs more
often in patients who are on a high dose of methimazole (0.7
or more mg/kg/day) than those on a low dose(<0.7 mg/kg/
day) with frequencies of adverse events being 50% and 20%
respectively. However, neutropenia was found to manifest
independently of dose [14]. As we can see from our case
agranulocytosis has occurred with a low dose of ATD 15 mg
per day. On the other hand, Cooper et al study concluded that
methimazole doses greater than 30mg/day and or age >40, are
associated with a higher risk of development of agranulocytosis

[15]. Leukopenia in patients with hyperthyroidism may be
caused by thyrotoxicosis itself or may be related to ATD [16].
ANC rarely fall below 2000 x 10°)/l, this is neither associated
with an increase in the risk of infection nor necessitate drug
discontinuation [17-18].

The majority of ATD induced Agranulocytosis usually occur
within 2 months of treatment [15-19]. the clinical presentation
is usually infection in the oropharyngeal region, fever and sore
throat are the most common presenting symptoms [20-21]
our case presented with typical manifestations of ATD induced
agranulocytosis; sore throat and fever.

In our case, it occurred within the first 2 weeks of treatment.
Usually, it takes two weeks after stopping the offending drug
for leukocyte count to return to normal [22]. However, The
restoration of TWBCs from 1.3 x 103 /ul to 3.8 x 10° /ul and
Absolute neutrophil count was rapid and dramatic in our case it
took only 3 days after discontinuation of the ATD, even without
administration of Granulocyte colony-stimulating factor,
however, there case report in Taiwan Ming-Tsung et al. [23] the
recovery time of TWBCs took only 3 days.

Conclusion

Agranulocytosis is a rare serious side effect of ATD, that
can occur at any dose and as early as 15 days, in our case,
it is clear that the patient wasn’t vigilant about the onset of
serious side effect of her prescribed drugs; we have noticed
that she went to the ENT clinic considering her symptoms
as symptoms of ordinary throat infection. That could lead to
delay of appropriate treatment and raise the risk of the onset
of serious complications like sepsis, peritonsillar abscess, or
retropharyngeal and consequent upper airway obstruction.
Fortunately, she is referred to her original physician early and
appropriate management was done. Finally, what we have
learned from this case is that when the physician prescribes
ATD for a patient he/she should warn the patient in written or
verbal meanings that he or she should seek physician advice
and obtain blood analysis as soon as he or she feels sore throat
or common cold symptoms.
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