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SUMMARY

INTRODUCTION: Graves' disease (GD) is an autoimmune disorder characterized by hyperthyroidism. Antithyroid drugs (ATDs) are
available as therapy. Agranulocytosis is a rare but potentially fatal complication of this therapy. In this study, we report agranulocyto-
sis induced by propylthiouracil (PTU) in a patient with GD and the difficulties of clinical management.

CASE: RNBA, male, 30 years old, with GD, treated with propylthiouracil (PTU). He progressed with pharyngotonsillitis. Then, PTU
was suspended and antibiotic, filgrastim, propranolol, and prednisone were initiated. Due to the decompensation of hyperthyroidism,
lithium carbonate, dexamethasone, and Lugol's solution were introduced. Total thyroidectomy (TT) was performed with satisfactory
postoperative progression.

DISCUSSION: We describe here the case of a young male patient with GD. For the treatment of hyperthyroidism, thioamides are ef-
fective options. Agranulocytosis induced by ATDs is a rare complication defined as the occurrence of a granulocyte count <500/mm3
after the use of ATDs. PTU was suspended, and filgrastim and antibiotics were prescribed. Radioiodine (RAI) or surgery are therapeutic
alternatives. Due to problems with ATD use, a total thyroidectomy was proposed. The preoperative preparation was performed with
beta-blocker, glucocorticoid, lithium carbonate, and Lugol solution. Cholestyramine is also an option for controlling hyperthyroidism.
TT was performed without postoperative complications.

CONCLUSION: Thionamide-induced agranulocytosis is a rare complication. With a contraindication to ATDs, RAl and surgery are de-
finitive therapeutic options in GD. Beta-blockers, glucocorticoids, lithium carbonate, iodine, and cholestyramine may be an adjunctive
therapy for hyperthyroidism.
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PROPYL

OURACIL-INDUCED AGRANULOCYTOSIS AS A RARE

COMPLICATION OF ANTITHYROID DRUGS IN A PATIENT W

'H GRAVES' DISEASE

INTRODUCTION

Graves’ disease (GD) is an autoimmune disease
that predominantly affects women between the
2nd and 4th decades of life and is the most common
cause of hyperthyroidism.! It consists of increased
synthesis and secretion of thyroid hormones (THs),
manifesting as nervousness, weight loss, polyphagia,
tachycardia, heat intolerance, excessive sweating,
tremors, and muscle weakness.?

Antithyroid drugs (ATDs), radioiodine (RAI), and
surgery are available therapies for GD treatment.
ATDs may be associated with toxic reactions such as
rash, pruritus, hepatocellular injury and agranulocy-
tosis.> ATD-induced agranulocytosis is defined as the
presence of granulocytes <500/mm? following the
use of ATDs and constitutes an absolute contraindi-
cation to the use of these medications; in this situa-
tion, RAI or surgery are therapeutic alternatives.

We describe here the case of a young male patient
with GD which evolved as skin allergy and agranulo-
cytosis induced by ATD, and discuss the challenges
encountered in his clinical management.

CASE REPORT

RNBA, male, 30 years old, diagnosed with GD and
presenting with sarcopenia, large diffuse goiter, and
free T4 level >7.7 ng/dL. He started treatment with
methimazole (MMI) 10 mg/day and propranolol 80
mg/day and developed a skin allergy 1 month later
when the treatment was then switched to propylth-
iouracil (PTU) 200 mg/day. The patient used low and
irregular doses of PTU, but his allergy persisted even
with the use of antihistamines.

Due to problems with ATD use, total thyroidecto-
my was proposed. The patient was admitted to the
Hospital das Clinicas da Universidade Federal de
Goias (HC/UFG) with fever, tachycardia, and normal
hematological (Table 1) and hepatic evaluations. He
progressed with pharyngotonsillitis when PTU was
then suspended and an antibiotic was initiated. On
the 4th day, he developed neutropenia (495 cells/
mm?3). Granulocyte colony-stimulating factor (G-CSF)
300 pg was initiated for 2 days, which resolved the
neutropenia, and propranolol 320 mg/day and pred-
nisone 20 mg/day were prescribed.

The patient was discharged with the prescribed
medications while awaiting surgery. He returned
after 7 days with decompensated hyperthyroidism,
when he was prescribed lithium carbonate (LC) 300

mg 6/6h and dexamethasone 8 mg/day. He was ad-
mitted for the surgical procedure and received pre-
operative preparation with potassium iodide 10% and
metalloid iodine 5%, 7 drops 8/8h for 3 days, which
decreased his hormone levels (Table 2).

He underwent total thyroidectomy with satisfac-
tory postoperative progression and was discharged
without complications and in regular use of levothy-
roxine. He currently presents compensated postsur-
gical hypothyroidism.

DISCUSSION

GD is the main cause of hyperthyroidism, affect-
ing 1.0-1.6% of the population.’ It may present as goi-
ter, ophthalmopathy, and pretibial myxedema. We
described here the case of a young male patient with
GD, diffuse goiter, and sarcopenia. Evidence suggests
that male gender and goiter are associated with GD
severity. Goiter is also associated with a diagnosis in
younger individuals.® Therapeutic options include
ATDs, RAI, and surgery. In the described case, the
drug was initially chosen until the definitive surgical
treatment.

ATDs (PTU and MMI) inhibit thyroid peroxidase.
PTU additionally inhibits the conversion of T4 into
T3 in peripheral tissues.® The use of ATDs is associat-
ed with reduced titers of antithyroid antibodies and
anti-TSH receptor antibodies.? Younger patients with
recent disease onset who require faster biochemical
control are candidates for ATD use.’

The use of ATDs can be associated with toxic re-
actions in 3 to 12% of the patients,*® including rash

TABLE 1- LABORATORY TESTS ON THE FIRST AND
FOURTH DAY OF HOSPITALIZATION

Hemogram st day of hospitalization 4th day of hospitalization
Hemoglobin 139 g/dL 135g/dL

(12-16 g/dL)

Hematocrit (36-45%) | 40.8% 39%

Leukocytes 4300 cells/mm?3 1,500 cells/mm?
(4,000-10,000 cells/

mm?)

Neutrophils (40-75%) | 58% (3,480 neutrophils) | 33% (495 neutrophils)
Lymphocytes 21% (1,260 lymphocytes) | 37% (555 lymphocytes)
(20-40%)

Monocytes (2-10%) 15% (900 monocytes)

24% (360 monocytes)

Eosinophils (1-5%) 0% (zero) 0% (zero)

Basophils (0-2%) 0% (zero) 1% (15 basophils)

Platelets
(150,000-450,000)

219,000 65,000

REV ASSOC MED BRAS 2019; 65(6):755-760

756



RABELO, P.N.ET AL

TABLE 2 - EVOLUTION OF LABORATORY TESTS FOR
THYROID FUNCTION

Date Free T4 TSH Diagnosis
19/Sep./2015 | >7.7 ng/dL" | <0.005 plU/
mL§
04/Jan./2016 | 2.31ng/dL" | 0.005 plU/ Propylthiouracil
1.25x ULM | mL§ Propranolol
18/Apr./2016 | 7.5 ng/dL* <0.005ulU/ | Prednisone
4.4x ULM mL§ Propranolol
02/May/2016 | 1.97 ng/dL™ | 0.00 plU/ Lithium carbonate
1.33x ULM | mL# Dexamethasone
Propranolol
Lugol’s solution
05/0ct./2016 | 1.39 ng/dL™ | 2.870 plU/ Levothyroxine
mL§

" Reference value free T4: 0.93-1.7 ng/dL, ** Reference value free T4: 0.7-1.48 ng/dL,
§ Reference value TSH: 0.27-5.0 plU/mL, # Reference value TSH: 0.35-5.0 pylU/mL,
ULM: upper limit of the method

and pruritus as the most common ones. Upon de-
velopment of rash, the drug may be continued with
the association of an antihistamine or exchange for
another thiocarbamide.® The reaction often resolves
spontaneously.® Our patient presented skin aller-
gy after 30 days of MMI use, and MMI was then
switched to PTU and dexchlorpheniramine until the
day scheduled for surgery. The use of PTU was lim-
ited to a dose lower than the necessary to control
hyperthyroidism since the patient presented allergy
with an increased dose.

More severe reactions (vasculitis, hepatocellu-
lar injury, cholestatic jaundice, agranulocytosis) are
rare and comprise definitive contraindications for
ATD use.® Close to the surgery date, the patient was
admitted at HC/UFG with fever and tachycardia, and
a normal hematological and hepatic evaluation. He
evolved with pharyngotonsillitis on the second day,
when PTU was then suspended. On the fourth day,
he presented agranulocytosis (neutrophils 495/mm?3)
and thrombocytopenia.

Agranulocytosis induced by ATDs is defined as
the occurrence of a granulocyte count <500/mm? af-
ter use of ATDs.” Fever, prostration, and odynopha-
gia are common complaints, although hematopoietic
damage may occur, even in asymptomatic patients.5?
Our patient presented with febrile pharyngotonsilli-
tis, one of the main clinical manifestations of ATD-in-
duced agranulocytosis.

The incidence of ATD-induced agranulocytosis is
0.3-0.6%.*® Pancytopenia is 10 times less common.®
MMI was responsible for a minor side effect, while
PTU caused a major severe adverse event in our pa-

tient. Some studies have shown that agranulocytosis
is more likely to occur with PTU.®

With the use of ATD’s, agranulocytosis occurs
mainly within the first months, with high doses, in-
termittent use, and in elderly individuals; however, it
may occur regardless of treatment duration or age.?
Our patient used low doses of antithyroid therapy ir-
regularly for 5 months.

Agranulocytosis has a high mortality rate (2-
10%).® Factors indicating poor prognosis (age >65
years, pancytopenia, hepatic insufficiency, and renal
failure)® were not present in the described case.

ATDs can lead to neutrophil destruction by an
immune mechanism and idiosyncrasy.™ The pres-
ence of autoantibodies directed against granulocytes
due to the interaction neutrophil-drug and antibod-
ies against ATD can cause granulocyte destruction.®
However, the pathogenesis of ATD-induced neutro-
penia is not fully understood.™ Development of he-
matopoietic damage may not be predetermined,®?
although some studies have associated agranulocy-
tosis with HLA-B*27:05 in Europe and HLA- B*38:02
and HLA-DRB1*08:03 in Asia.”

Management of agranulocytosis includes suspen-
sion of ATDs and antibiotics.? G-CSF accelerates neu-
trophil recovery and is used when neutrophils are
<500/mm?3.® Despite G-CSF use, mortality remains
high.® In the described case, PTU was discontinued
and amoxicillin-clavulanate and G-CSF were initi-
ated. Corticosteroids may have anti-inflammatory
effects on hematopoietic cells recovery, but no con-
sensus exists on their use in agranulocytosis.™ Re-
covery from agranulocytosis is defined as a granulo-
cyte count >500/mm?®. The mean time to hematologic
recovery varies from 5 to 7 days. In our patient,
agranulocytosis resolved within 2 days.

With a contraindication for the use of ATDs, RAI
or surgery are therapeutic alternatives. RAI is used
in patients with a high surgical risk, operated or ir-
radiated neck, or with failure or contraindications
to ATDs. Contraindications include pregnancy, lacta-
tion, suspected or coexisting thyroid cancer, active
exophthalmos, and large goiter.> RAI was not chosen
in the described case because large goiters often do
not decrease in size after RAI, in addition to a risk of
hyperthyroidism decompensation immediately after
the procedure in the absence of the possibility of use
of ATDs for control.

Surgical treatment has the ultimate advantage of
offering definitive control of hyperthyroidism and is
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indicated in patients with large goiters (80 g),” as in
the case described. Other indications include failure
or contraindications to ATDs and presence of suspect
thyroid nodules.’ Contraindications include comor-
bidities with prohibitive surgical risk, final stage can-
cer, or lack of access to experienced surgeons.

The proposed surgery was total thyroidectomy,
aiming to avoid GD recurrence due to the severity and
challenges of pharmacological and RAI treatment in
the present case. The most common complications
are hypoparathyroidism, recurrent or superior la-
ryngeal nerve injury, and postoperative bleeding. No
complications occurred in our patient. Levothyrox-
ine was started at a dose of 1,6 pg/kg.®

Until the surgery date, beta-blocker was optimized,
and glucocorticoid was introduced. Beta-blockers are
an adjunct therapy in the symptomatic control of hy-
perthyroidism, attenuating the peripheral action of
THs." Glucocorticoids inhibit the peripheral conver-
sion of T4 into T3, but their side effects limit their
chronic use.® Potassium perchlorate has antithyroid
action, preventing the concentration of iodine by the
thyroid.? Currently, it is no longer used due to toxici-
ties, such as bone marrow depression.

Despite the use of propranolol and prednisone,
the patient was unable to achieve adequate biochem-
ical control of the hyperthyroidism and was pre-
scribed lithium carbonate (LC) 1.200 mg/day and had
prednisone switched for dexamethasone 8 mg/day.

LC may decrease TH levels.”" Rates of hypothy-
roidism vary from O to 47% during treatment with
lithium?® and, for this reason, lithium has been used
as a second line of treatment drug for hyperthyroid-
ism.2° It concentrates on follicular thyroid cells, in-
hibits synthesis and release of hormones, decreases
iodine uptake, and interferes with tyrosine iodina-
tion, thyroglobulin structure, and iodotyrosine cou-
pling and inhibits peripheral deiodinases.?!

The failure of LC treatment may be related to high
levels of THs, the presence of TRAB, and thyroiditis.?
Although these factors were present in our case, the
patient had a good response to LC, beta-blocker, and
glucocorticoid. This observation is corroborated by
data in the literature showing improvement in TH
levels in patients with GD after treatment for 36
weeks with LC 500 to 750 mg/day, associated or not
with glucocorticoid and/or beta-blockers.?°

LC is safe to treat patients with preoperative hy-
perthyroidism when ATDs are contraindicated.®
There are few cases in the literature describing the

use of lithium to treat thyrotoxicosis without planning

for definitive treatment.?'

Lithium salts may modulate
granulocytopoiesis and are a beneficial option for pa-
tients with neutropenia induced by thicamides.?

Another option for management of hyperthyroid-
ism is cholestyramine, an adjuvant resin in lipid-low-
ering therapy.? It interferes with the endogenous ab-
sorption of THs, increasing their fecal excretion and
decreasing their serum levels.2%*

Cholestyramine associated with ATDs provides a
faster decline in THs, normalizing their levels within 1
week of use.?® Most studies suggest that the required
dose of cholestyramine is 12 g/day divided into 2 to 4
doses for 4 weeks.2%2¢ However, the use of cholestyr-
amine at a low dose (4 g/day) may also be effective in
GD treatment.?* Cholestyramine was not used in the
present case due to unavailability. The use of this med-
ication may be beneficial in thyrotoxic storm since
3,000 pg of T4 can bind to 50 mg of cholestyramine.?®

Lugol’s solution was used in the preoperative
management of our patient. lodine is the oldest thy-
rostatic agent and reduces their secretion of THs by
inhibition of cyclic AMP and organification.? Iodine
at supraphysiological doses temporarily inhibits TH
synthesis (Wolff-Chaikoff effect) for 10-14 days, with
possible hyperthyroidism worsening after this peri-
od (Jod-Basedow effect).” Prior to the introduction of
ATDs, iodine was commonly used to treat hyperthy-
roidism. Current guidelines suggest the use of iodine
associated with thioamide in the immediate preop-
erative preparation of patients with GD. This prepa-
ration is performed with administration of MMI or
PTU until euthyroidism is obtained, then iodine is
administered for 7-10 days before surgery.?

The therapeutic response to iodine begins within
2 to 7 days of use and induces involution of the gland,
decreasing its vascularization.® Iodine should be ad-
ministered only when the patient is under the effect
of ATD to avoid exacerbation of the thyrotoxicosis.?

Severe reactions to ATDs require another form of
preoperative preparation, but no alternative is entire-
ly satisfactory as the use of thioamides associated
with iodine. One option is to use iodide and propran-
olol before surgery.?® This preoperative preparation
should only be used when ATDs are not an option
and surgery is preferred to RAI treatment.?

In view of the above, it should be emphasized
that the clinical follow-up of patients using thioam-
ides is important. These patients should be advised
on signs and symptoms related to agranulocytosis,
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as well as suspension of medication and medical
care if they present with fever or odynophagia. With
absolute contraindication to ATDs, thioamide-free
regimens are required to control hyperthyroidism
until definitive treatment. In the present case, the
combined use of LC, propranolol, dexamethasone,
and Lugol’s solution presented good results for clin-
ical and laboratory control until total thyroidecto-
my was performed, with a favorable outcome for
the case.

CONCLUSION

Thionamide-induced agranulocytosis is a rare
complication, and its consequences can be mini-
mized with an early diagnosis. Alerting the patient of
the symptoms of this complication is fundamental.
With a contraindication to ATDs, RAI and surgery are
definitive therapeutic options in GD. Beta-blockers,
glucocorticoids, LC, iodine, and cholestyramine may
be an adjunctive therapy for hyperthyroidism in this
context.

INTRODUGAO: A doenca de Graves (DG) é uma doenga autoimune caracterizada por hipertireoidismo. As drogas antitireoidianas (DAT)
sdo opgdes terapéuticas disponiveis. A agranulocitose é uma complicagdo rara, potencialmente fatal desta terapia. Neste estudo, relat-
amos um caso de agranulocitose induzida por propiltiouracil (PTU) em paciente com DG e as dificuldades do manejo clinico.

RELATO DE CASO: RNBA, sexo masculino, 30 anos, com DG, tratado com PTU. Evoluiu com faringoamigdalite, sendo o PTU suspenso
e antibidticos, filgrastim, propranolol e prednisona, iniciados. Devido a descompensagdo do hipertireoidismo, iniciou carbonato de litio
(CL), dexametasona e a solugdo de Lugol. A tireoidectomia total (TT) foi realizada com boa evolugdo pés-operatéria.

DISCUSSAO: Descrevemos caso de paciente jovem, sexo masculino, com DG. Para o tratamento do hipertireoidismo, as tionamidas
sdo opgbes efetivas. A agranulocitose induzida por DATs é uma complicagdo rara, definida como a ocorréncia de contagem de gran-
ulécitos <500/mm3 apés uso de dats. PTU foi suspenso e foram prescritos filgrastim e antibiético. O radioiodo (RAI) ou a cirurgia sGo
alternativas terapéuticas. Devido a problemas com o uso de DAT, a TT foi proposta. A preparagdo pré-operatdria foi realizada com
betabloqueador, glicocorticoide, CL e solugdo de Lugol. A colestiramina também é uma opgdo para controlar o hipertireoidismo. A TT
foi realizada sem complicacées pds-operatérias.

CONCLUSAO: A agranulocitose induzida por drogas antitireoidianas é uma complicagdo rara. Com a contraindicagdo ds DATs, RAl e
cirurgia sdo opg¢des terapéuticas definitivas para DG. Os betabloqueadores, glicocorticoides, CL, iodo e a colestiramina podem ser uma

terapia adjuvante para o hipertireoidismo.

PALAVRAS-CHAVE: Doenca de Graves. Propiltiouracila. Agranulocitose. Hipertireoidismo.
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