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Abstract. Antithyroid drugs can be a rare cause of agranulocytosis (0.5% of treated patients).
Suspension of these drugs is mandatory in these patients and may result in worsening
hyperthyroidism. We report the case of a 27-year-old woman who is 3 months post-partum,
breastfeeding, and suffering with Graves’ disease hyperthyroidism treated first with
methimazole and then with propylthiouracil due to a methimazole allergy. She was admitted for
urosepsis and agranulocytosis. The patient was diagnosed with propylthiouracil related
agranulocytosis, diffuse toxic goiter and thyro-gastric syndrome. Antithyroid drug therapy was
stopped resulting in a worsening of thyrotoxicosis. Agranulocytosis was treated with 8 doses of
G-CSF with full recovery. To rapidly restore euthyroidism and to perform a thyroidectomy, the
patient received 6 therapeutic plasma exchange (TPE) procedures, to clear thyroid hormones
and anti-TSH receptor antibodies from blood, resulting in a pre-surgical euthyroid state without
antithyroid drug therapy. Two years after thyroidectomy, the patient is well under thyroid
hormone replacement therapy with a normal granulocyte count.
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Introduction. Graves’ disease is an autoimmune
thyroid syndrome characterized by the presence of
anti-thyroid antibodies, hyperthyroidism, goiter,
ophthalmopathy and rarely by dermopathy
(pretibial myxedema). Thyrostatic drugs that
inhibit thyroid hormone productions, such as
methimazole or propylthiouracil, are commonly
used to treat this disease.1-6 In the majority of

cases these agents are well tolerated and allergic
reactions are rare.1-6 Skin reactions (mainly
urticaria), gastro-intestinal disturbances, arthralgia
and hepatotoxicity are reported as possible side
effects while vasculitis and neutropenia or
agranulocytosis are very rare.1-6
Here we report a rare case of a patient with
hyperthyroidism and Graves’ disease, allergic to
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methimazole, treated with propylthiouracil, who
developed
a
propylthiouracil-related
agranulocytosis. The patient required granulocyte
colony-stimulating factor (G-CSF) administration
and received therapeutic plasma exchange (TPE)
procedures in order to remove thyroid hormones
and anti-TSH receptor antibodies from blood,
achieving a mandatory euthyroid state to perform
a subsequent
safe
and
curative
total
thyroidectomy.
Case Report. A 27-year-old breastfeeding woman
was admitted to our Department of Hematology
for the detection of agranulocytosis complicated
with uroseptic fever (blood and urine culture
positives for Escherichia Coli). Her medical
history revealed Graves’ disease hyperthyroidism
diagnosed in 2007. She was treated with
methimazole with repeated episodes of extensive
erythroderma causing drug discontinuation and
then with propylthiouracil 300 mg/day for 11
months.
On physical examination the patient was
tachycardic (105 bpm) and febrile (38.5 °C). A
diffuse enlargement of thyroid gland and a mild
ophthalmopathy were reported. Antibiotic
treatment with piperacillin tazobactam (4.5 g 3
times a day) was started and the following tests
were performed:
-Differential
Complete
Blood
Count:
hemoglobin 9.8 g/dl (normal range 12-16), MCV
90 fl, platelets 129,000/mmc (normal range
150,000 to 400,000), leukocytes 1000/mmc
(normal range 4000-11000) with only 2%
granulocytes (20/mmc).
-Laboratory tests: lactate dehydrogenase 826
IU/L, haptoglobin <10 mg/dL, total bilirubin 2.70
mg/dL, direct bilirubin 0.64 mg/dL, Coombs test
negative; CRP 37 mg/L, erythrocyte sedimentation
rate 40 mm/h, B12 Vitamin 171 ng/L (normal
values 211-911); renal, hepatic and coagulation
tests, folic acid, electrolytes and immunoglobulins
were in range. TSH value was less than 0.01
microUI/mL (normal values 0.35 to 5), fT3 6.2
pg/mL (2.3 to 4.2 normal values), fT4 24 pg/mL
(8.9 to 17.6). The following auto-antibodies were
positive: anti-Thyroglobulin (140 IU/ml- normal
values<60), anti-thyroid peroxidase (> 1000
IU/ml-normal value<60), anti-myeloperoxidase
(155 AU/ml, normal value <20), anti-TSH
receptor (3.84 IU/L; normal value <0.4), antiintrinsic factor 35 U/mL (normal value 0-5), anti-

neutrophil cytoplasm antibodies (ANCA-1:620,
perinuclear pattern). Rheumatoid factor, anti-ds
DNA, anti-ENA and anti-transglutaminase
antibodies were negative.
-Bone Marrow Aspirate and Biopsy were
performed and showed a normocellular
hematopoietic parenchyma with marked selective
reduction of granulopoiesis, without blastic cells
or lymphoid infiltrates. A mild and probably
secondary hematopoietic dysplasia with excess of
erythroid precursors was reported. Bone marrow
karyotype test was normal.
-Electrocardiogram and cardiac examination
documented sinus tachycardia without any signs of
heart failure.
- Abdominal Ultrasound documented a slight
increase in spleen size. No abdominal organ had
parenchymal abnormalities and there were no deep
enlarged lymph nodes.
According to the above investigations the
patient was diagnosed with "Agranulocytosis
related
to
propylthiouracil
therapy
and
complicated by uroseptic fever, thyro-gastric
syndrome (intrinsic factor antibodies positivity,
vitamin B12 deficiency, anemia, hemolysis and
mild thrombocytopenia) in patient with diffuse
toxic goiter and thyrotoxicosis".
The treatment plan was shared with
endocrinologists, cardiologists and surgeons.
Propylthiouracil was stopped while beta blocker
therapy (propranolol, 120 mg/day) was
maintained. For the treatment of agranulocytosis,
the patient received 8 doses of G-CSF,
subcutaneously, at a dose of 300 µg/daily. Therapy
with piperacillin-tazobactam and steroids was
given for 16 days (fever >38°C for 11 days).
Thyro-gastric syndrome required supplementation
with vitamin B12, 5000 IU/day IV for 8 days.
The patient was then evaluated for surgical
treatment and a total thyroidectomy was
scheduled. To perform this procedure, normal
peripheral blood counts and a euthyroid state were
required to avoid thyroid storm during surgery. To
reach this goal without antithyroid drugs, 6
therapeutic plasma exchange (TPE) procedures
were performed over 12 days to remove the
circulating thyroid hormones and the TSH receptor
antibodies. In detail, TPE was carried out to
exchange 1–1.5 plasma volumes every two days
using Spectra Optia apheresis machine
(Manufacturer TERUMO BCT). Albumin 5% and
normal saline solution were used as the
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replacement products; heparin and acid citrate
dextrose (ACD-A) 350-400 ml were used as
anticoagulants at a 12:1 anticoagulant ratio.
Patient underwent TPE using a 16 G peripheral
access needle in an antecubital fossa vein; a 20 G
venous cannula was placed in the opposite arm for
the return line. In order to avoid severe
hypocalcemia and acid ACD toxicity during the
procedure the patient received an intravenous
infusion of 10% calcium gluconate, providing up
to 850 mg of calcium. Vital signs were monitored
at the beginning, and end of each procedure and
patient was monitored for adverse events. Pre and
post procedural hematological and renal
parameters were evaluated.
Figure 1 shows the decrease of thyroid
hormones and anti TSH receptor antibodies during
TPE procedures. Figure 2 shows granulocytic
recovery (PMN recovery) during and after G-CSF
therapy.
After the administration of 8 daily doses of GCSF and 6 TPE procedures the patient reached a
euthyroid state and a total thyroidectomy was
performed.
No
peri
or
post-operative
complications were reported. Pre surgery
differential blood cell count was as follows:
hemoglobin 10.2 g/dl, platelets 218,000/mmc,
leukocytes 3,900/mmc with granulocytes 57%
(2223/mmc).

Thyroid histological examination showed a
hyperfunctioning,
hyperplastic
adenomatous
parenchyma, consistent with Graves’ disease.
Two year after thyroidectomy the patient is
well, undergoing thyroid hormone replacement
therapy and maintaining a normal granulocyte
count.
Discussion. Hematologic complications during
thyroid disease therapy are rare and often require a
multidisciplinary approach. This case report shows
the complexity of these situations, in which
multiple and rare hematological and nonhematological complications are often present
together. In this particular case we found:
-Propylthiouracil-related agranulocytosis in a
patient allergic to methimazole and therefore
without any available drug therapy for her
hyperthyroidism.
-A thyro-gastric syndrome with evidence of
antibodies against intrinsic factor and proven B12
vitamin deficiency resulting in a secondary
hematopoietic dysplasia with anemia and mild
thrombocytopenia, successfully treated with B12
vitamin supplementation.
-Hyperthyroidism with signs and symptoms of
thyrotoxicosis with the need to remove, without
any antithyroid drug available, circulating thyroid
hormones and anti-TSH antibodies in order to

Figure 1.
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Figure 2.

perform a safe thyroidectomy (to obtain a
definitive surgical hyperthyroidism resolution).
Agranulocytosis (defined as an absolute
granulocyte count less than 100 cells/mmc) is a
rare complication during antithyroid drug therapy
with a frequency of less than 0.5% both in
methimazole and propylthiouracil treated cases.1-3
In
particular,
propylthiouracil-induced
agranulocytosis occurs more frequently in the first
3 months of treatment.1-3 This condition represents
an absolute indication for propylthiouracil
discontinuation and may be complicated by severe
life-threatening infections. Rather than being a
direct toxic drug effect, agranulocytosis seems to
be related to an immunological mechanism with
production of drug-induced anti-granulocytes
antibodies.1-7 The presence of these antibodies
(ANCA) has also been documented in our case
report.
Only rare cases of thyrotoxicosis successfully
treated with TPE, without any related
complications, has been described in the
literature.8-12 There were also some data regarding
the beneficial effects of intensive TPE followed by
immunosupressive therapy in severe progressive
Graves’ ophthalmopathy with most marked effects
on soft tissue involvement, proptosis, intraocular
pressure and visual acuity.13 Recently, TPE has

been successfully used also in a case of extreme
iatrogenic thyrotoxicosis due to excessive thyroid
replacement hormones ingestion showing a rapid
decline of total and free T3 and symptoms
resolution.14
In autoimmune based thyroid diseases the
positive effect of TPE and its ability to restore a
euthyroid state is probably not only linked to
direct thyroid hormones removal, but it might also
be explained by the clearance of anti-TSH and
anti-thyroid antibodies (which maintained the
hyperthyroidism), as we showed in Figure 1.8-13
Our case confirms the efficacy and the optimal
tolerability of TPE procedure and its benefit in the
cases where a pharmacological approach is
contraindicated or not available. However, the
effect of TPE is gradual and only transient, lasting
less than 3-4 days. For this reason close and
repeated plasma exchange sessions (in our case 6
over 12 days) were necessary to obtain a result
and, therefore, this therapeutic option cannot be
considered as the only curative treatment in these
situations.8-14 Nevertheless, TPE can be a
lifesaving procedure to obtain a transitional
euthyroid state before complete thyroidectomy
with minimal risk of thyroid storm or surgical
bleeding
induced
by
thyroid
tissue
hypervascularization.
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