EXPERIMENTAL AND THERAPEUTIC MEDICINE 12: 1093-1096, 2016

Clinical efficacy of combined rituximab treatment in
a woman with severe Graves' ophthalmopathy
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Abstract. The present study reports the case of a female
Chinese patient with Graves' disease (GD) and severe Graves'
ophthalmopathy (GO) in its active phase, who was treated with
propylthiouracil and oral prednisolone for 2 months at a local
hospital. However, a lack of improvement in symptoms meant
that the patient was transferred to the First Affiliated Hospital
of Xi'an Jiaotong University (Xi'an, China), whereupon the
patient received high-dose intravenous methylprednisolone
pulse therapy, although with limited efficacy. Subsequently,
rituximab (RTX; anti-CD20 monoclonal antibody) combined
with orbital irradiation treatment was initiated. The patient
responded positively to the combined treatment; the clinical
symptoms and enlargement of the extraocular muscles were
ameliorated, and there were marked decreases in the clinical
activity and NOSPECS grading scores. Furthermore, the
serum levels of anti-thyrotropin receptor antibodies (TR Ab)
were markedly decreased at 2 months following RTX therapy.
The patient was maintained in a euthyroid state by treatment
with methimazole during and following RTX therapy. It was
concluded that RTX treatment may attenuate severe GO by
depleting lymphocytes, and may promote the recovery of GD
by reducing the serum levels of TRAb.

Introduction

Graves' disease (GD) affects 1-2% of the adult population (1).
The patient's quality of life decreases (2) due to the adverse
metabolic effects of elevated thyroid hormone and the thyro-
tropin-receptor antibodies; this can affect emotional lability
and sleep, and cosmetic effects such as goiter (3). Graves'
ophthalmopathy (GO), which is the most common extrathy-
roidal manifestation of GD, is an autoimmune disorder of the
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eyes characterized by inflammation of the orbital connective
tissue, inflammation and fibrosis of the extraocular muscles and
adipogenesis in the eyes (4). Between 20-25% of patients with
GD have clinically apparent TAO at the time of diagnosis (5).
Rituximab (RTX) is a human/murine chimeric anti-CD20
monoclonal antibody whose variable (antigen-binding) region
is derived from a mouse antibody (6). The binding of RTX to
CD20 blocks the activation and differentiation of B-cells, since
CD20 is expressed on the surface of pre-B cells and mature
B lymphocytes (6). Conversely, CD20 is absent on the surface
of stem cells, pro-B lymphocytes and plasma cells (7-9), such
that treatment with RTX promotes the specific elimination
of B-cells without affecting the regeneration of B-cells from
stem cells and the production of immunoglobulins by plasma
cells (6). The present study reports the case of a female Chinese
patient with severe GO, who eventually recovered following
RTX treatment.

Case report

A 58-year-old woman (non-smoker) was diagnosed with
GD and GO in July 2013 at the First Hospital of Yulin
(Yulin, China), where she received 50 mg propylthiouracil
(PTU) and 10 mg prednisolone (Beijing Shunxin Xiangyun
Pharmaceutical Co., Ltd., Beijing, China) three times daily
(t.i.d.). Prednisolone was administered in decreasing doses:
30 mg for the initial 2 weeks, 25 mg for 1 week, 20 mg for
7 weeks. PTU was reduced to 100 mg daily (25 mg in the
morning and afternoon, and 50 mg in the evening) following
a reevaluation of the patient's thyroid function in August 2013.
However, a the lack of improvement in the symptoms of GO
meant that the patient was transferred to the First Affiliated
Hospital of Xi'an Jiaotong University (Xi'an, China) in
September 2013 for further treatment.

Upon admission to the First Affiliated Hospital of Xi'an
Jiaotong University, the thyroid function of the patient was
normal and so PTU was replaced with 5 mg/day methimazole
(Merck KGaA, Darmstadt, Germany). An eye examination
revealed extremely severe GO, including restriction of the
muscles in all directions, loss of eyesight in the right eye,
reduced visual acuity in the 'counting fingers' test in the left
eye, reduced light perception, proptosis (right eye, 19 mm; left
eye, 20 mm), a clinical activity score (CAS) (10) of 7/7 and a
NOSPECS score (11) of 6¢. An orbital computed tomography
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Figure 1. Changes in the orbital computed tomography (CT) scans from admission to the end of follow-up. (A) CT scans prior to rituximab (RTX) treatment on
2nd September 2013. (B) CT scans 2 months following RTX treatment (20th February 2014). (C) CT scans 5 months following RTX treatment (13th May 2014).
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Figure 2. Treatment protocol from admission to the end of follow-up. IVMP,
high-dose intravenous methylprednisolone pulse therapy; RTX, rituximab;
o, oral glucose tolerance test; ®, anti-thyrotropin receptor antibodies assay
(positive reference range, >9.31); A, orbital computed tomography scan; 0,
temporary tarsorrhaphy; |, administration.

(CT) scan on 2nd September 2013 showed thickening of the
extraocular muscles, in particular of the inferior, superior
and medial recti, although with normal optic nerves (Fig. 1).
The subsequent courses of tests and treatments are shown in
Fig. 2. No contraindications to high-dose intravenous methyl-
prednisolone pulse (IVMP; Pfizer, Inc., New York, NY, USA)
therapy were observed in these examinations and so the patient
was administered 1 g intravenous (i.v.) methylprednisolone
every other day (3 times in total), which was repeated 20 days
later. The potential side-effects of IVMP were explained
to the patient and informed consent was obtained. On Ist
October 2013, the patient underwent a temporary tarsor-
rhaphy on the right eye for the treatment of keratohelcosis and
hypophasis, and the stitches were removed when the swelling
of the conjunctiva was improved. At 2 weeks following the
second IVMP regime, without remarkable effect, the patient
was readmitted to the First Affiliated Hospital of Xi'an
Jiaotong University, whereupon RTX therapy was proposed
and accepted by the patient. RTX therapy was administered on
1st and 14th November 2013. The therapeutic protocol was that
used for patients with rheumatoid arthritis. Briefly, it consisted
of twice i.v. infusion of 1 g RTX (Roche Holding AG, Basel,

Figure 3. Changes in the appearance of the patient's eyes from before
rituximab treatment to the end of follow-up. (A) Before treatment on 30th
October 2013. (B) 2 months following treatment on 20th February 2014.
(C) 5 months following treatment on May 13th, 2014.

Switzerland) over ~255 min with a 2-week interval (6,12),
following pretreatment with intramuscular injection of 25 mg
Phenergan (Wellhope Pharmaceutical Co., Ltd., Shanghai,
China). In addition, the patient received a 10 mg i.v. infusion
of dexamethasone during the RTX treatment. The patient did
not report any side effects on the first nor second infusions.
One day after the initial infusion of RTX, the methimazole
was reduced to 5 and 2.5 mg/daily, on alternate days, following
reevaluation of the patient's thyroid function. Simultaneous to
the RTX therapy, a cumulative dose of 20 Gy orbital irradia-
tion was administered between 1st and 10th December 2013,
with radiation fractions comprising of 2 Gy daily (Fig. 2).
The results of an analysis of the serum levels of anti-thyro-
tropin (TSH) receptor antibodies (TRAb; competitive
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radioimmunoassay; Human TRAb RIA kit; Medipan GmbH,
Blankenfelde-Mahlow, Germany) are also presented in Fig. 2.
Secondary diabetes associated with glucocorticoid use was
diagnosed using an oral glucose tolerance test (OGTT) on 27th
September 2013, and 50 mg acarbose (Bayer HealthCare AG,
Leverkusen, Germany) treatment t.i.d. was initiated. The blood
glucose and OGTT results were returned to normal ~3 weeks
later and acarbose treatment was discontinued.

As compared with the orbital CT scan taken prior to treat-
ment (Fig. 1), the scans taken following treatment showed signs
of gradual improvements (Fig. 1). In addition, the CAS and
NOSPECS scores were decreased to 1/7 and 4b, respectively.
Prior to the first infusion of RTX, the clinical features of GO
were extremely severe (Fig. 3A; 30th October 2013); however,
at 2 and 5 months following RTX withdrawal, the clinical
features were markedly improved (Fig. 3B and C). The patient
was maintained in a euthyroid state following RTX therapy
by alternate treatment with 5 and 2.5 mg/daily methimazole,
which was reduced to 2.5 mg/daily in May 2014. Furthermore,
the subsequent blood glucose levels were normal. The patient
was satisfied with the treatment.

Discussion

The clinical symptoms of GO may include periorbital edema,
lid lag and retraction, chemosis, exophthalmos and altered
ocular motility (6). Severe GO may lead to exposure kera-
topathy, diplopia and compressive optic neuropathy, which
may cause visual loss (6). The pathophysiology of GO has
been shown to involve the humoral and cell-mediated immune
responses (13). Existing treatment options for GO include
glucocorticoids (oral or intravenous) (14), orbital radiation (15),
surgical decompression (16) or a combination of these. The
present study reports a novel option of immunosuppressive
therapy involving RTX for the treatment of patients with
severe GO.

RTX is an anti-CD20 monoclonal antibody and func-
tions by depleting B-cells, which are precursors of the
autoantibody-producing plasma cells (6). Treatment with RTX
leads to specific elimination of B-cells without affecting the
regeneration of B-cells from stem cells and the production of
immunoglobulins by plasma cells, since CD20 is absent from
stem cells, pro-B lymphocytes and plasma cells (7-9). It has
been suggested that RTX-induced transient B-cell depletion,
which typically lasts for 4-6 months, may effectively modify
the active inflammatory phase of GO and its subsequent clin-
ical course (17). However, the exact mechanism underlying the
effects of RTX on GO is unclear, although various hypotheses
have been proposed, including the participation of B-cells,
TRADb and cytokines (6).

Previous studies have reported the involvement of TR Abs
in the pathogenesis of GO (18-20). A previous clinical review
suggested that GO occurs as a result of immunological
cross-reactivity between the thyroid and orbital tissue antigens,
of which the TSH receptor is included (18). Furthermore, it
was observed that hyperstimulation of the TSH receptor in the
eyes leads to glycosaminoglycan secretion by pre-adipocytic
fibroblasts, which subsequently increases the volume of the
intraorbital tissues (19,20). Previous studies have demonstrated
that TRAD levels are decreased following B-cell depletion to
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a similar extent to that observed following treatment with
methimazole or prednisolone (17,21,22). The TR Ab level in the
present case was decreased following RTX treatment, which is
consistent with the above theory and provides further rationale
for the use of RTX therapy for the treatment of GO (17,21,22).
In addition, GD has been shown to be caused by B-cell-induced
production of TSH receptor-directed immunoglobulins (23),
and the mechanism underlying the treatment of GO with RTX
involves the depletion of B-cells (6). Therefore, there may be a
potential benefit for the use of RTX therapy in the treatment of
GD, which is consistent with previous studies (24,25).

The potential use of RTX in GO has previously been
reported in the literature (17,26-29). However, the difference
and importance of the present study is that the GO of this patient
was the most severe of the published cases. Furthermore, to the
best of our knowledge, the present study is the first report of
GO in a Chinese patient. Various conventional therapies were
implemented during the treatment of our patient; however, the
combined RTX treatment achieved satisfying efficacy and
allowed the surgical procedure of orbital decompression to be
avoided.
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