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Case Report 
Massive plasmacytosis with severe marrow suppression 
induced by methimazole in Graves’ disease patients: 
case report and literature review
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Abstract: Antithyroid drugs (ATDs) induced leukopenia is commonly seen, but life-threatening agranulocytosis is a 
rare occurrence. Interestingly, agranulocytosis accompanied with plasmacytosis in bone marrow (BM) is rarer. In this 
study, we admitted a patient with Graves’ disease who had been treated with 15 mg/d methimazole (MMI) for 42 
days. She presented with agranulocytosis and plasmacytosis in bone marrow (BM). The patient withdrew taking MMI 
and was treated with broad-spectrum antibiotics and G-CSF. After two weeks, the patient’s peripheral blood improve-
ment was achieved and BM nearly returned to normal level. The case provides evidence that the elder patients with 
a high dose of MMI treatment are prone to develop agranulocytosis, especially the duration of treatment is longer 
than three months. We summary the literatures, and propose our new viewpoint on the mechanism of plasmacyto-
sis in ATDs-induced agranulocytosis patients.
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Introduction

Graves’ disease is an autoimmune disorder 
that produces antibodies against the thyroid 
stimulation hormone receptor [1]. According to 
the management guidelines of the American 
Thyroid Association, there are three treatment 
methods including antithyroid medication, 131I 
therapy and thyroidectomy [2]. Although leuko-
penia is a common side effect induced by ATDs, 
the occurrence of life-threatening agranulocy-
tosis is rare (ranging between 0.1% and 1%) [3], 
and only three former cases reported methima-
zole-induced agranulocytosis accompanied 
with plasmacytosis in BM. We present a Graves’ 
disease patient, who suffered from pancytope-
nia and massive plasmacytosis after MMI treat-
ment, and point out our hypothesis that may 
the Interleukin-6 be associated with MMI-
induced BM toxicity, which result in massive 
plasmacytosis in BM.

Case report

We admitted a 32-year-old patient with Graves’ 
disease, who had been treated with 15 mg/d 

MMI for 42 days. She presented with sore 
throat and high-grade fever. Physical examina-
tion revealed: high fever (40°C), mild anemia, 
grade II tonsil enlargement with white secre-
tion, moderate thyroid enlargement. Throat 
smear showed moderate G- bacilli and little G+ 
cocci. and throat bacterial culture indicated 
staphylococcus aureus. The patient was treat-
ed with broad-spectrum antibiotics (cefopera-
zone sodium, sulbactam sodium and vancomy-
cin) and G-CSF. However, the patient’s condition 
from bad to worse, the peripheral blood count 
showed a progressive depression and the glob-
ulins increased. On day+10 globulins peaked 
56 g/L and CBC as follows: leukocytes 0.6 × 
109/L, neutrophils 0 × 109/L, platelets 20 × 
109/L, hemoglobin 97 g/dL. What’s more, the 
bone marrow (BM) on day+12 showed hypocel-
lular, 61% plasma cells which were mature 
(Figure 1A), immunoelectrophoresis of serum 
showed polyclonal increases (IgG and IgA).

The patient’s condition improved and the tem-
perature declined to normal on day+17. 
Peripheral blood improvement was achieved: 
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granulocytes > 1000 on day+19, platelets > 50 
000 on day+16. BM on day+26 showed 
increased nucleated cells, myeloid hyperplasia 
with nuclei left (Figure 1B). The patient was 
treated with 131I after 3 months. The follow-up 
tests including CBC and BM (morphology and 
cytogenetics) remained normal after twenty 
four months.

Discussion

It was reported that the dose, duration of treat-
ment and patient characteristics were involved 
in MMI-induced agranulocytosis. McGavack et 
al. reported that the patients with MMI treat-
ment at the dose of 30 to 60 mg/d, the agranu-
locytosis rate was only 1.0% [4], and the stud-
ies from Wiberg et al. showed that treatment 
with higher dose MMI (120 mg/d), the agranu-

locytosis rate rise to 8% [5]. Hirotoshi et al. ana-
lyzed 754 cases of ATDs-induced agranulocyto-
sis over 30 years in Japan found that the rare of 
agranulocytosis was correlation with the dura-
tion of treatment (71.6% patients within 60 
days and 84.6% within 90 days) [6]. Moreover, 
a retrospective analysis showed that in older 
than 40 s patients, the risk of MMI-induced 
agranulocytosis was 6.4-fold than the youn- 
gers [7]. Therefore, we can conclude that the 
elder patients with a high dose of MMI treat-
ment are prone to develop agranulocytosis, 
especially the duration of treatment reach 
three months.

The most frequently treating agents to ATDs-
agranulocytosis are steroids and granulocyte 
colony-stimulating factor (G-CSF). Some stud-
ies reported that G-CSF was effective in treat-

Figure 1. Morphology of BM. A: Mature plasma cells were 61% (on day+12). B: Increased nucleated cells, myeloid 
hyperplasia with nuclei left (on day+26), (× 100).

Table 1. Agranulocytosis Accompanied with Plasmacytosis Cases Induced by ATDs 

Case (reference No.) 1 (12) 2 (3) 3 (13) 4 (our case)
Age/gender 53 F 16 F 40 M 32 F

ATDs/duration MMI 30 mg 4 w MMI 30 mg 4 w MMI 20 mg 50 d MMI 15 mg 42 d

BM Hypoplasia with plasmo-
cytosis 

Hypoplasia with massive 
plasmocytosis (98% of 
plasma cells)

Hypoplasia with plasmo-
cytosis (25% of plasma 
cells)

Hypoplasia with massive 
plasmocytosis (61% of 
plasma cells)

Immunoelectro- phoresis of serum polyclonal increases of 
IgG, IgA, l, k with normal 
IgM

polyclonal increases of 
IgG, IgA, l, k with normal 
IgM

polyclonal increases of 
hypergammaglobulins

polyclonal increases of 
IgG, IgA, l, k with normal 
IgM

Neutro (/µl) At admission < 100 < 50 < 20 < 20

G-CSF/GM-CSF + + + +

Steroid + + + -

Duration until neutron > 1000/µl 36 days 7 days 8 days 19 days

Duration until platelets > 50000/µl 19 days 24 days 8 days 16 days

Next Therapy 131I 131I Unknown 131I
ATD: antithyroid drug; w: week; MMI: methimazole; BM: bone marrow; G-CSF: granulocyte colony-stimulating factor; GM-CSF: granulocyte-macrophage colony-stimulating 
factor.
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ment with MMI-induced agranulocytosis [8-11], 
especially in mild and moderate patients. In our 
study, the patient who treated with MMI (15 
mg/d) for 42 days was presented with agranu-
locytosis, The measure of G-CSF treatment was 
taken in time, the patient’s condition improved 
on day+17. More interestingly, another BM tox-
icity emerged in the case was the massive plas-
macytosis (61%) in BM, which is seldom in our 
clinical work. We also find three other similar 
cases about MMI-induced agranulocytosis 
accompanied with plasmacytosis in BM (Table 
1) [3, 12, 13]. As shown in the table, all four 
patients presented with agranulocytosis, poly-
clonal increase of globulins and plasmacytosis 
in BM. Thus, there comes the question why the 
patients with Graves’ disease are prone to 
develop plasmacytosis when they are in MMI-
induced agranulocytosis.

Some evidences demonstrate that the interleu-
kin-6 (IL-6) play an important role in the asso-
ciation between plasmacytosis and hyperthy-
roidism. IL-6, a secreted 21-kDa glycoprotein, 
produced by CD40- and IL-10-stimulated B 
cells, can not only participate in the differentia-
tion of B cells into plasma cells [14], but also 
affect the generation of plasma cells which was 
testified in knockout mice [15]. As we all know, 
IL-6 has pleiotropic effects and its dysfunction 
can cause various autoimmune and chronic 
inflammatory diseases [16]. GD, as an typical 
autoimmune disease, has been found closely 
associated with IL-6. Activation of the IL-6 sys-
tem has been proved in GD [17] and the 
increased level of IL-6 has been concluded in 
hyperthyroidism patients [18]. Besides, IL-6 
has been detected in thyroid tissues, orbital fat 
and extraocular muscles [19]. Recently, IL-6 
has been reported to be a significantly elevated 
cytokine in patients with thyroid-associated 
ophthalmopathy (TAO) [20]. What’s more 
encouraging, an anti-IL-6 antibody was found to 
suppress plasmablastic cell proliferation in 
patients with reactive polyclonal plasmacytosis 
[21]. Therefore, we bring out our hypothesis 
that the increased level of IL-6 is the mecha-
nism of MMI-induced plasmacytosis in BM. 

Further investigations would be needed to 
demonstrate that IL-6 is the mechanism of 
MMI-induced plasmacytosis in Grave’s disease 
patients, which could contribute to the preven-
tion and treatment of the rare complication.
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