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Thionamide Associated Agranulocytosis: Low
Incidence with Low Doses of Methimazole
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granulocytosis is an uncommon but

most serious adverse side effect of

thiouracil. It has been reported to affect

0.3% - 0.6% of patients treated with

thiourea-derivates. Both methimazole
(MMI) and propylthiuracil (PTU) can cause
agranulocytosis. Some data indicate that low
doses of MMI are associated with lower preva-
lence of agranulocytosis than either high-dose
MMI or conventional doses of PTU. The aim of
the present study was to determine the fre-
quency of thionamide-associatied agranulocyto-
sis and to clarify the role of clinical factors such
as gender and age of patient, duration of antithy-
roid therapy, dosage and type of thionamide
used, in the development of agranulocytosis.
Materials and Methods: The medical records of
all patients with hyperthyroid disease, treated
with either MMI or PTU in endocrine clinics,
were reviewed retrospectively with regard to
agranulocytosis, patient age and sex, duration of
antithyroid therapy, diagnosis, dosage, and type
of thionamide used. Between April 1985 and
September 2004, a total of 21,800 patients with
hyperthyroidism due to Graves' disease or toxic
multinodular goiter received long term treat-
ment (mean duration of treatment of 15.718.4
months) with either MMI or PTU at endocrine
clinics of Tabriz University of Medical Sciences.
Of these, 20,840 (95.6%) patients were treated
with MMI and the remainder 960 (4.4%) received
PTU.
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Results: Classic agranulocytosis, defined as se-
vere neutropenia, accompanied by serious symp-
toms and signs of infection developed in seven
cases, 5 in MMI group and 2 in PTU treated pa-
tients. Thus the overall prevalence of thioma-
mide-associated agranulocytosis in this study is
about 0.03 percent. There was no significant dif-
ference between mean ages of patients with and
without agranulocytosis (42.2+14.8 vs 45.4113.7
years). In the majority of cases, agranulocytosis
occurred during the first 2 months of treatment.
There was no case with agranulocytosis among
15,412 individuals treated with low doses of
MMI (< 20 mg/day).

Conclusion: In conclusion the majority of cases
of agranulocytosis occurred within the first few
weeks of initiation of antithyroid therapy. This
side effect may occur at any times, regardless of
patient age, gender or duration of treatment. It
seems that the likelihood of agranulocytosis is
diminished at low doses of MMI.
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Introduction

Since their development in 1941, thiona-
mides have been widely used for treatment of
hyperthyroid patients. Antithyroid therapy
may be associated with adverse effects.1-5
Agranulocytosis is a rare but life-threatening
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side effect of thionamides, that has been re-
ported to affect 0.3% to 0.5% of patients
treated with these agents.1-9 Factors or clini-
cal circumstances that might predispose to
antithyroid-associated agranulocytosis re-
main largely unknown.1-4,11 Agranulocyto-
sis occurs almost exclusively during the first
ten weeks of thionamide therapy and is
probably related to drug dosage.11-15 Al-
though this serious drug-related complication
can occur with any antithyroid dose, but the
risk is increased in patients given larger
doses, while the likelihood diminishes at
MMI doses less than 30 mg/day.10,11,15
The aim of the present study was to deter-
mine the possible role of factors such as pa-
tient age and gender, dosage, duration of
treatment, and type of antithyroid drug used,
in the occurrence of thionamide-related
agranulocytosis in a large number of patients
who received long term treatment with either
MMI or PTU.

Materials and Methods

The medical records of all patients with
hyperthyroid disease who were treated with
either MMI or PTU were reviewed retrospec-
tively with respect to antithyroid-related
agranulocytosis. Between April 1985 and
September 2004, a total of 21,800 patients
with hyperthyroidism due to Graves’ disease
or toxic multinodular goiter, received long
term treatment with either MMI or PTU at
endocrine clinics of Tabriz university of
Medical Sciences. Data regarding patient age
and sex, diagnosis, dosage and type of
thionamide used, and duration of antithyroid
treatment were recorded. WBC count is not
routinely done in our clinics before or during
antithyroid therapy, but all patients starting
treatment are warned to stop and seek an ur-
gent blood count if they develop a sore throat
or other symptoms and signs of an infectious
process. Thus, classic agranulocytosis was
defined as severe neutropenia (granulocyte
count of 0.25 x 109/L or less), accompanied
by symptoms and signs of infection. To ex-
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amine the possible safety of low doses of the
MMI with respect to agranulocytosis, pa-
tients in MMI group were divided into those
who were treated with high-dose MMI (= 20
mg/day) and those who received low-dose
treatment (< 20 mg/day). There were 15412
patients (74%) in the low-dose and 5428 in-
dividuals (26%) in the high-dose groups.
Values were expressed as mean + SD and the
unpaired students t test was used to compare
differences between mean values.

Results

During a 20-year period from 1985 to
2004, a total of 21800 patients with hyperthy-
roidism due to either Graves disease or toxic
multinodular goiter were treated long term
with antithyroid agents in endocrine clinics
of Tabriz University of Medical Sciences. Of
these, 20840 patients (95.6%) received MMI
and the remaining 960 individuals (4.4%)
were treated with PTU. There were 17879
females (82%) and 3921 males (18%) among
this population of patients with a mean age of
45.4+13.7 years. Most patients (no=15412)
were started on low-dose MMI (less than 20
mg/day), while high-dose MMI (20 mg/day
or more) was prescribed in 5428 patients.
The duration of antithyroid therapy ranged
from 4 months to 9 years with a mean of
15.7+£8.4 months.

Classic agranulocytosis, defined as severe
neutropenia (granulocyte count < 0.25 x
10°/L), accompanied by symptoms and signs
of infection including fever, chills, mouth ul-
cers, sore throat and sepsis developed in 7
cases, 5 in MMI treated patients and 2 in the
PTU group. A mother and her daughter were
among patients who developed agranulocyto-
sis with MMI. Thus, the overall prevalence
of thionamide-induced agranulocytosis in this
report was approximately 0.03%. The preva-
lence of agranulocytosis was 0.02% in 20840
patients who received MMI, and 0.2% in 960
thyrotoxic patients treated with PTU (Fig. 1).
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Fig.1. Thionamide-associated agranulocytosis: effect of dosage and type of thionamide used (MMI or
PTU) * No. of patients

Table 1. Clinical and laboratory features of patients with agranulocytosis

Case Sex/age Cause of hy- ATD Dosage duration granulocyte outcome
perthyroidism (mg/day) (days) (count x 10%L)
1 F/44 Graves Disease =~ PTU 300 17 96 Recovery
2 F/27 Graves Disease ~ MMI 45 12 148 Recovery
3 F/51 Graves Disease ~ MMI 30 21 195 Recovery
4 F/65 TMNG MMI 40 21 230 Recovery
5 F/21 Graves Disease ~ MMI 20 270 170 Recovery
6 F/48 Graves Disease ~ PTU 300 60 130 Recovery
7 M/40 Graves Disease ~ MMI 40 30 110 Died of sepsis

ATD: antithyroid drug, MMI: methimazole, PTU: propylthiuracil, TMNG:toxic multinodular goiter
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Clinical and laboratory findings of 7 pa-
tients with agranulocytosis have been shown
in Table 1. The mean age of patients with
thionamide-associated agranulocytosis was
42.2+14.8 years. In the majority of cases,
agranulocytosis occurred during the first few
weeks of treatment. Mean duration of treat-
ment with thionamide before development of
agranulocytosis in six of seven cases was
26.8+17.2 days. In one patient, agranulocyto-
sis occurred approximately 9 months after
starting therapy with MMI. All 5 cases with
agranulocytosis, among patients who re-
ceived MMI, occurred in the high-dose group
(mean dose of MMI of 35 mg/day). There
was no case with agranulocytosis among
15412 individuals treated with low doses of
MMI (Fig. 1). Patients with agranulocytosis
presented with symptoms and signs of infec-
tion including septic fever, shaking chills,
mouth ulcers, sore throat and sepsis. They
were admitted to hospital and treated with in-
travenous fluids, broad spectrum antibiotics,
and high doses of corticosteroids. Six pa-
tients recovered gradually within 2-3 weeks
of admission. A 40 year-old Kurdish man
who remained neutropenic, died of sepsis and
septic shock, 8 days after hospitalization.

Discussion

The overall incidence of thionamide-
induced agranulocytosis in this study was
about 0.03 percent. Clinico-laboratory char-
acteristics of our seven patients with thiona-
mide-related agranulocytosis have been
shown in Table 1. The female to male ratio of
6 to 1 was similar, with the expected prepon-
derance of female patients. There was no sig-
nificant difference in the mean ages of pa-
tients with and those without agranulocytosis
(42.2+14.8 years versus 45.4+13.7 years).
Three of our seven patients were 40 years old
or less. The mean duration of treatment with
antithyroid drug before diagnosis of agranu-
locytosis in six cases was 26.8+17.2 days. In
one patient agranulocytosis occurred 9
months after initiation of MMI therapy. Thus,
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thionamide-induced agranulocytosis occurred
irrespective of patient age and sex and dura-
tion of antithyroid treatment.

Agranulocytosis is a rare but life threaten-
ing side effect of thionamides.'” In the larg-
est series, its incidence has been reported to
range between 0.3% to 0.6%."” Although the
exact responsible mechanism is unknown, it
is thought to have an autoimmune basis.'"
1823 The presence of antigranulocytic antibod-
ies has been shown in patients with thiona-
mide-related agranulocytosis, and it has been
suggested that antineutrophil cytoplasmic an-
tibodies play an important role in its patho-
genesis."” > These antibodies may cause
agranulocytosis by direct cytotoxicity or
through mechanisms that inhibit growth of
progenitor cells.'****

A strong positive association between HLA
class II genes and MMI-induced agranulocy-
tosis has been reported in Japanese patients
with Graves’ disease.”® The susceptibility to
thionamide-related agranulo-cytosis may
have a genetic basis and be HLA-linked,
suggesting that cellular autoimmunity may be
involved in its development.”**” Since its eti-
ology is not known, at present, it is impossi-
ble to predict which patient may be at risk for
development of thionamide-related agranulo-
cytosis.' Because of rapid onset of agranu-
locytosis and its low frequency, despite its
simplicity, the routine practice of monitoring
of white blood cell (WBC) count has not
been considered cost-effective and still re-
mains controversial.'"”>** In one study granu-
locytopenia  (granulocyte count of <
0.5x10°/L) was detected by routine WBC
count monitoring before agranulocytosis oc-
curred, suggesting the onset may be more
gradual than previously thought. In patients
with graunlocytopenia, prompt discontinua-
tion of thionamide led to an increase in
granulocyte count.”” However, due to the low
incidence of agranulocytosis the cost effec-
tiveness of routine monitoring should be
questioned.
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Cooper et al. investigated the role of patient
age, dosage and type of thionamide used, in
development of agranulocytosis''. Their re-
sults showed that low doses of MMI (< 30
mg/day) were associated with a lower inci-
dence of agranulocytosis than were higher
doses of MMI or conventional doses of PTU,
and increased patient age was associated with
an excess risk of agranulocytosis.''” Three
European prospective studies, comparing
high and low doses of antithyroid drugs,
showed more frequent side effects including
agranulocytosis with higher doses.” Al-
though agranulocytosis has been reported to
be more common with higher doses of MMI,
researchers have not found a similar relation
to PTU therapy.’' On the other hand in 1989
Tamai et al. published their experience with
thionamide-related agranulocytosis® and con-
cluded that agranulocytosis after MMI may
occur irrespective of dose, age of patient, du-
ration of treatment, whether or not a previous
course of antithyroid therapy has been given
(second exposure). Werner and his co-

workers studied 389 patients with Graves’

hyperthyroidism receiving either high PTU
or MMI daily doses, to evaluate whether ad-
verse effects including agranulocytosis were
related to the type of thionamide or its daily
dose regimen. Their results showed that ad-
verse effects of thionamides were similar in
both high-and low-dose regimens.*

In conclusion, the overall incidence of
thionamide-induced agranulocytosis in this
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