
European Journal of Ophthalmology / Vol. 14 no. 4, 2004 / pp. 277-283

1120-6721/277-07$15.00/0© Wichtig Editore, 2004

Pentoxifylline (PTX) - An alternative treatment 
in Graves’ ophthalmopathy (inactive phase):
Assessment by a disease specific quality 
of life questionnaire and by exophthalmometry
in a prospective randomized trial
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PURPOSE. To investigate the effect of pentoxifylline (PTX) in subjects with inactive Graves’
ophthalmopathy (GO) through a specific quality of life (QOL) questionnaire and exophthal-
mometry readings.
METHODS. Eighteen females were randomly divided in two groups. Group A (n=9) was treat-
ed with PTX 1200 mg orally/day for 6 months. Group B (n=9) received placebo during the
initial 6 months and then PTX for another 6 months. Proptosis measurements were carried
out every 3 months and a questionnaire graded from 0 to 10 according to the severity of
the symptoms was performed at baseline and after placebo and PTX administration.
RESULTS. At baseline, Group A questionnaire score values were 5.5 (median; range 3.5 to
8.0), and 5.0 after 6 months (3.0 to 6.0; p=0.01). In Group B, baseline values were not sig-
nificantly different after 6 months of placebo: 6.0 (4.5 to 7.0) and 5.5 (4.5 to 7.0), respec-
tively. However, a significant change was observed 6 months after PTX: 4.0 (2.0 to 5.0;
p<0.001). Patients in Group A had a progressive improvement of proptosis during PTX: at
baseline, 23 mm (median; range 20 to 32); after 3 months, 23 mm (18 to 30; p=0.02); and
after 6 months, 23 mm (18 to 30; p=0.005). In Group B, proptosis remained stable during
placebo: at baseline, 23 mm (21 to 25); after 3 months, 23 mm (20 to 25); and after 6 months,
23.5 mm (20 to 25). A significant change was observed after 3 and 6 months of PTX: 22 mm
(19 to 24; p=0.0006) and 20.8 mm (17 to 25; p=0.0003), respectively.
CONCLUSIONS. Pentoxifylline seems to improve the QOL of patients in the inactive phase of
GO. The objective findings of the proptosis readings corroborate to suggest that PTX may
be an effective and promising drug in the inactive phase of GO. (Eur J Ophthalmol 2004;
14: 277-83)
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INTRODUCTION

Graves’ ophthalmopathy (GO) is an incapacitating
eye disease, causing pain, redness, and grittiness of
the eyes, disfiguring proptosis, eyelid disorders, and
diplopia in its active and inactive phases (1-3). Its pathol-
ogy is not well understood, and frequently it is hard
to define the activity of the pathologic process and
particularly the presence or absence of fibrosis upon
clinical ocular examination.

Several studies have recognized the psychological
burden of the progressive disfigurement resulting from
GO. Also, visual problems, in general, can have a ma-
jor impact on daily functioning and well-being (1, 4-
10). Patients with inactive GO frequently experience
substantial facial disfigurement, mainly as a conse-
quence of their chronic eye condition: puffy eyes (prop-
tosis and swelling of the periorbital area), eyelid re-
traction, and deviation of the position of the eyes (11,
12). This visible deformity often results in embarrassment
for patients (13-16).

The concept of quality of life (QOL) is relatively re-
cent. It was first introduced into medicine during the
mid-1960s (17, 18), and since then, subjective well-
being as well as the physical and mental ability to
function in everyday life became the focus of atten-
tion in several studies (1, 17, 19, 20).

In 1992, a joint committee of thyroid associations
stated that self-assessment of the eye condition by
the patient should be included in evaluations of treat-
ments for patients with GO (21). However, it was not
until 1997 that the first report, using a general ques-
tionnaire, was published on health-related QOL
(HRQL) in patients with GO (22). In 1998, Terwee et
al developed a reliable and valid disease-specific QOL
questionnaire for patients with GO (GO-QOL) that could
be used to describe the HRQL and its changes over
time as a consequence of disease and treatment (1).

Many studies have pointed out that cytokine an-
tagonists may be effective and valuable for GO treat-
ment (23-30). Pentoxifylline (PTX) is an analogue of
the methylxanthine theobromine, which inhibits the
proliferation and certain biosynthetic activities of fi-
broblasts in some fibrotic disorders (31-35). Indeed,
PTX seems to modify the immune process in the or-
bits presumably as a cytokine modulator (23, 36).

In this study we prospectively analyzed the poten-
tial benefit of long-term PTX administration in the ob-

jective and subjective well being of patients during
the inactive chronic phase of GO, using a simplified
specific disease questionnaire adapted from the orig-
inal one developed by Terwee et al. Proptosis mea-
surements were performed to clinically support the
possible action of PTX in these patients.

PATIENTS AND METHODS

Subjects

We prospectively enrolled 20 consecutive female eu-
thyroid patients with inactive GO, average age 40.1
± 9.1 years (mean ± SD), who were selected for the
protocol within a period of 6 months. The diagnosis
of GO was based on typical features of the disease
combined with enlarged extraocular eye muscles and
retro-orbital tissues documented by previous ultra-
sounds and/or computed tomography scans. Dura-
tion of GO was 8 years (median, range: 3 to 17 years),
and all patients were euthyroid for 2.5 years (medi-
an, range: 1 to 7 years). To assess the inflammatory
activity of the ophthalmopathy we used the Clinical
Activity Score proposed by Mourits and coworkers
(37). Using a cut-off point of 4, all patients scored ≤3
and were classified as in the inactive chronic phase
of GO. Diplopia was present in 66.7% of patients (six
patients in Group A and six in Group B), low visual
acuity in 33.3% (two patients in Group A and four in
Group B), and a proptosis of at least 20 mm was pre-
sent in all subjects.

Two patients, who presented peptic ulcer and oth-
er gastrointestinal contraindications to the use of PTX,
were excluded from the protocol. Other exclusion cri-
teria were the presence of severe optic neuropathy
(no light perception) at baseline and the necessity of
use of anti-thyroid drugs.

Patients were randomly divided in two groups (Tab.
I). Group A (n=9) was treated with PTX 400 mg oral-
ly three times a day for 6 months. Group B (n=9) first
received placebo orally three times a day during the
initial 6 months and then PTX 400 mg orally three times
a day orally for another 6 months. An observer, un-
aware of the trial, was responsible for the sorting process
and for the distribution of the tablets, which were iden-
tical in all characteristics.

Fourteen patients had been previously treated with
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radioiodine therapy (all patients in Group A and five
in Group B) and two with subtotal thyroidectomy (both
in Group B). No rehabilitative surgery (orbital de-
compression, strabismus surgery, or eyelid correc-
tion) had been performed in any subject. Five out of
18 patients (three patients in Group A and two in Group
B) reported smoking for the last 5 years (Tab. I).

The only other treatment administered during this
period consisted of eye drops and levothyroxine re-
placement (6/9 patients in Group A and 7/9 patients
in Group B), adjusted to maintain serum thyroid-stim-
ulating hormone (TSH) concentration between 0.6 and
4.0 mU/L. None of them had associated diseases or
was taking any other medication. Patients in Group
A were seen every 3 months for a period of 6 months
and patients in Group B in the same intervals for a
period of 12 months. All subjects were instructed to
report any progression of eye disease during the study. 

The treatment plan for inactive GO was extensively
discussed with patients, who were informed about al-
ternative treatments including different options of re-
habilitative surgeries. During the study period, all pa-
tients were told about the most important side effects
of PTX and that they could abandon the treatment at
any time they judged appropriate. All patients gave their
informed consent to this study, and the protocol was
approved by the ethical committee of our institution.

No patient was lost to follow-up. 

Methods

Questionnaire. The 10-item questionnaire was al-
ways performed by the same clinical observer who
was unaware of treatment data. This information was
taken at baseline and after 6 months of treatment with
PTX in Group A, and at baseline, after placebo, and
after PTX administration in Group B. The question-
naire could be graded from 0 to 10 according to the
severity of the symptoms. On each item of evalua-
tion, the degree of perceived impairment was scored
on a three-point Likert scale (not impaired, a little im-
paired, severely impaired) (Tab. II).

The questionnaire evaluated the consequences of
double vision and decreased acuity on visual func-
tioning and the psychosocial consequences of a changed
appearance. The patients were asked to report if these
aspects of their health had become worse, were about
the same, or better than before treatment.

Proptosis measurements. Proptosis was measured
every 3 months with a Hertel’s exophthalmometer (Han-
daya Co. Ltd., Tokyo, Japan) by the same ophthal-
mologist who was blind to the treatment given to the
patient. The mean (± SD) Hertel reading in the Brazil-
ian population is 15.1 ± 1.1 mm (38), and readings ≥
18 were considered abnormal.

Statistical analysis. Friedman’s analysis of variance
was performed to compare changes in the proptosis
measurements and the Wilcoxon test to compare changes
in the questionnaire punctuation in Groups A and B.
The Mann-Whitney test was performed to verify uni-
formity at baseline in both groups. The results were

TABLE I - CLINICAL AND BIOCHEMICAL FEATURES OF
THE PATIENTS

Characteristics Group A Group B

Subjects 9 9
Mean age (yr), mean ± SD 41.5 ± 8.0 40.0 ± 10.5
Smokers, n 3 2
Duration of GO (yr), mean ± SD 7.4 ± 3.5 10.2 ± 5.3
TSH at randomization, mean ± SD* 2.2 ± 1.6 1.9 ± 0.9
FT4 at randomization, mean ± SD* 14.0 ± 5.7 11.0 ± 6.5
Previous 131I dose 9 5
Previous thyroidectomy — 2

Thyroid-stimulating hormone (TSH) receptor antibody was
negative in all subjects (negative values: < 10 U/L). No
differences were significant.
*Normal values: FT4: 6.0 to 15.0 pmol/L; TSH: 0.5 to 4.0 mU/L
GO = Graves’ ophthalmopathy

TABLE II - DISEASE-SPECIFIC QUALITY OF LIFE QUES-
TIONNAIRE

Questionnaire

1. Limited in walking indoors
2. Limited in walking outside
3. Limited in reading
4. Limited in watching TV
5. Feeling of social isolation
6. Using camouflage
7. Change in appearance
8. Unpleasant reactions (by others)
9. Influence on self confidence

10. Influence on friendship

Not impaired: 0 points
A little impaired: 0.5 points
Seriously impaired: 1 point
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expressed as median and ranging values; p<0.05 was
considered statistically significant. The proptosis re-
sults, in the Figures, are expressed as mean ± SE on-
ly for illustration.

RESULTS

Questionnaire

Before treatment, there was no difference in the score
values between the two groups. 

At baseline, median Group A score value was 5.5
(range: 3.5 to 8.0, 95% CI: 4.7 to 6.5) and after 6 months,
5.0 (range: 3.0 to 6.0) (95% CI: 3.7 to 5.3; p=0.02)
(Fig. 1).

In Group B, baseline score values were not signifi-
cantly different after 6 months of treatment with place-
bo: median 6.0, range: 4.5 to 7.0 (95% CI: 4.9 to 6.4)
and 5.5, range: 4.5 to 7.0 (95% CI: 4.8 to 6.3; p=0.50),
respectively. However, in this group, a significant change
was observed 6 months after PTX administration: 4.0,
range 2.0 to 5.0 (95% CI: 3.2 to 4.6; p<0.001) (Fig. 1).

Proptosis measurements

Before treatment, all patients had their baseline val-
ues of proptosis ≥ 20 and there was no difference in
proptosis between the groups (p=0.55).

At baseline, Group A proptosis measurements were
23 mm, range: 20 to 32 (95% CI: 22.4 to 25.6); after
3 months: 23 mm, range: 18 to 30 (95% CI: 21.7 to
24.9; p=0.02); and after 6 months of PTX: 23 mm, range
18 to 30 (95% CI: 21.7 to 24.4; p=0.005) (Fig. 2).

In Group B, baseline values were not significantly
different after 3 and 6 months of placebo: 23 mm,
range: 21 to 25 (95% CI: 22.3 to 23.7); 23 mm, range:
20 to 25 (95% CI: 22.3 to 23.8; p=0.84) and 23.5 mm,
range: 20 to 25 (95% CI: 22.5 to 23.9; p=0.38), re-
spectively (Fig. 2). However, in this group, a signifi-
cant change in proptosis was observed after 3
months: 22 mm, range: 19 to 24 (95% CI: 21.1 to 22.5;
p=0.0006) and after 6 months of PTX: 20.8 mm, range:
17 to 25 (95% CI: 20.0 to 22.2; p=0.0003) (Fig. 3).

Ten orbits in Group A (55.6%) had a decrease in
proptosis of 2 mm or more at the end of the treatment
with PTX. In Group B, during placebo, significant de-
crease was not observed; however, during PTX ad-

Fig. 1 - Median (–) and range values of health-related quality of life
(HRQL) questionnaire in Group A patients during pentoxifylline (PTX)
treatment (■ ) and in Group B patients during placebo and PTX
administration (■■ ). *p=0.01; **p<0.001 (Wilcoxon test). T1: 6 months
after PTX treatment (Group A) and 6 months after placebo adminis-
tration (Group B); T2: 6 months after PTX treatment (Group B).

Fig. 2 - Mean ± SE values of proptosis in Group A patients during
pentoxifylline (PTX) treatment (■ ) and in Group B patients during
placebo administration (■■ ). *p=0.02, **p=0.005 (Friedman’s analysis
of variance). 

Fig. 3 - Mean ± SE values of proptosis in Group B patients during
placebo administration (■) and during pentoxifylline (PTX) treatment
(■■ ). *p=0.0006, **p=0.0003 (Friedman’s analysis of variance). 
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ministration, 11 orbits (61%) had their values decreased
above 2 mm.

Thyroid status

During PTX or placebo administration all patients
remained euthyroid. Levothyroxine adjustments were
performed whenever necessary to maintain TSH lev-
els in the normal range.

Side effects

Minor gastrointestinal side effects, such as nausea
and abdominal pain, were mentioned only by 3 pa-
tients (16.7%) in the beginning of PTX administration,
but they rapidly improved after symptomatic therapy. 

No side effects were reported during placebo ad-
ministration.

DISCUSSION

The inactive phase of GO frequently imposes a se-
vere psychological, social, and economic burden on
the patient. Most authors agree that medical treat-
ments for GO are only likely to be effective during the
active phase of the disease, and that surgery repre-
sents the only treatment available in inactive stages
of GO. However, rehabilitative and extraocular mus-
cle final results frequently are poor and a consider-
able number of patients remain unhappy with their ul-
timate appearance. Also, the goal of medical care for
most patients today is to obtain a more effective life
and to preserve functioning and well being (17).

Scoring standardized responses to standardized ques-
tions is an efficient way to measure health status and
individual HRQL (17), although these data concern-
ing a patient’s experience of disease and treatment
are not routinely collected. In our study, both groups
showed, at baseline, seriously impaired scores in HRQL.
This finding is in agreement with a study in which Gerd-
ing et al have demonstrated that patients with GO had
a markedly decreased HRQL compared with a gen-
eral population and with patients with other chronic
diseases (22). In addition, the high scores (impaired
function) observed in our study did not correlate with
the activity of the ophthalmopathy, since all patients
were in the chronic and inactive stage of GO, sug-

gesting that the negative impact of this disfiguring
disease is not necessarily related to its clinical in-
flammatory activity.

In this trial, we observed through the questionnaire
evaluation that PTX administration resulted in a sig-
nificant improvement in esthetic appearance, visual
acuity, visual functioning, and psychosocial conse-
quences of a changed appearance in both groups stud-
ied. However, we were not able to highlight any one
of the 10 items of the questionnaire as all of them im-
proved similarly. 

Spontaneous improvement in HRQL seems to be
unlikely since, during placebo therapy, patients in Group
B remained stable in their vision functioning, without
any significant clinical or psychological improvement.

Terwee et al have demonstrated in a cross-sectional
follow-up study that GO should be considered a chron-
ic disease (39). Through analyses of the GO-HRQL
questionnaire they have observed that more than half
of the patients in the inactive phase of GO had diplop-
ia, 28% had a low visual acuity, and 60% had a prop-
tosis of at least 20 mm. Their HRQL scores were bet-
ter than those of newly diagnosed GO patients (ac-
tive phase), but worse than those of “healthy” per-
sons. These findings support the idea that continu-
ous aftercare is needed for these patients after their
initial approach in the active phase of GO (39).

We also observed that a 6-month period of PTX ad-
ministration resulted in significant improvement in prop-
tosis measurements (Figs. 2 and 3). This amelioration
was noticed in both groups during a short period of
3-month PTX treatment. This finding is important to
encourage the use of PTX in inactive GO since spon-
taneous improvement of proptosis was not observed
during placebo administration. Also, through this clin-
ical ophthalmologic assessment, we were able to show
that PTX administration in inactive GO resulted in an
objective beneficial effect. Therefore, the interesting
findings observed in the HRQL questionnaire are sup-
ported and linked to a specific ocular finding, sug-
gesting more clearly that PTX may play a role in the
treatment of GO during the chronic inactive stage. 

PTX is a drug that acts by downregulating cytokines
production and inhibiting fibroblast proliferation and
the consequent fibrosis in the pathogenesis of GO.
These immune and pathogenic events are the major
points to justify the observed results. Recent studies
have supported the idea that PTX may play a role as
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of GO. PTX seems to be an alternative treatment for
these patients with consequences of the fibrosis and
the immune process in the final stage of GO.

Our results show that PTX may be effective, improving
considerably the HRQL in patients in the inactive phase
of GO. The modified GO-QOL questionnaire is a use-
ful tool to measure specific aspects of QOL in pa-

tients with GO; also, it is simpler to apply and easier
to interpret than the original one proposed by Terwee
et al. This cytokine antagonist and inhibitor of fibro-
sis deserves further evaluation in the treatment of in-
active GO.
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