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Abstract 
 
Background. Asians with Graves’ ophthalmopathy (GO) may have earlier compressive features due to narrower orbital 
apex and increased orbital volume.  
 
Objective. To determine the risk factors associated with activity and severity of GO among adults.  
 
Methodology. This was a cross-sectional analytical study of 163 adults with Graves’ disease (GD) from the outpatient clinics 
of the Philippine General Hospital. Demographics, clinical data, thyrotropin receptor antibody (TRAb) and urine iodine 
(UIE) levels were obtained. All participants were evaluated for activity and severity of GO by a single ophthalmologist.  
 
Results. The population was predominantly composed of females (81%) and nonsmokers (69%), with a mean age of 35 
+ 11 years and median GD duration of 2 years. Median TRAb was 8.9 U/L while UIE was 171 mcg/L. Eight percent 
exhibited active GO, with 85% having mild disease. Multivariate analysis showed male sex to be associated with severe 
disease (OR 3.71, p=0.041), while elevated TRAb was associated with both active (OR 1.03, p=0.002) and severe GO 
(OR 1.02, p=0.007). 
 
Conclusion. Lower rates of active and severe GO were seen compared to previous reports. In this population of 
predominantly nonsmokers, elevated TRAb emerged as a risk factor for active and severe GO.  
 
KeyÊwords:ÊGraves’Êophthalmopathy,ÊGraves’Êdisease,ÊthyrotropinÊreceptorÊantibodyÊÊ

 
INTRODUCTION 
 
Graves’ ophthalmopathy (GO) is the most common 
extrathyroidal manifestation of Graves’ disease (GD).1 It is 
the most frequent orbital disorder and is the most 
common cause of unilateral and bilateral proptosis in 
adults.2-4 Internationally, it is detectable in approximately 
10 to 60% of GD patients.5 The prevalence of GO in Asians 
with hyperthyroidism was noted to be between 35% to 
60%.6-7 Locally, prevalence of GO was 48%, occurring more 
frequently among patients aged between 30 and 49 years. 
The most common signs were eyelid retraction, proptosis, 
and lid lag.2 Unpublished reports show that GO comprised 
24% of ophthalmology consults and was the leading cause 
of initial consult at the Orbit Clinic of the University of the 
Philippines-Philippine General Hospital (UP-PGH) in 2013 
(unpublished data). 
 
The major clinical risk factor for developing thyroid eye 
disease is smoking.1,8 Smokers are estimated to represent 
64% of patients with GD and GO.9 The risk of GO is found 

to be related to active smoking and is proportional to the 
number of cigarettes smoked per day. Previous smokers 
were also found to have significantly lower risk than 
current smokers.10  
 
Other risk factors previously studied included genetic 
polymorphisms of the thyrotropin receptor. At present, 
genetic testing is not yet warranted as none of the 
polymorphisms impart a high enough risk of GO.10 
Thyrotropin receptor antibody (TRAb) may be useful in 
predicting course of GD and response to therapy but it is 
unknown if they are predictive of GO development.10  
 
Iodine-replete areas show an increased incidence of 
autoimmune thyroid disease but its association with the 
development and progression of GO in Western countries 
has not been shown.11 The Philippines is now considered 
an iodine-sufficient area based on a median urinary iodine 
level of 133 µg/L.12 Iodine status showed no relation to the 
occurrence or progression of GO in a Danish population,11 
however, there are still no Philippine data at the moment.  
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 

Ê

Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 

Ê

Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 
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Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 
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Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 

ONLINE FIRST | September 7, 2017 | https://doi.org/10.15605/jafes.032.02.09

155Risk Factors Associated with Activity and Severity of Graves’ Ophthalmopathy

www.asean-endocrinejournal.orgVol. 32 No. 2 November 2017

Annabelle Marie Lat, et al

ONLINE FIRST | September 7, 2017 | https://doi.org/10.15605/jafes.032.02.09



Ê

16. Tanda ML, Piantanida E, Liparulo L, Veronesi G, Lai A, Sassi L, et.al. 
Prevalence and natural history of Graves’ orbitopathy in a large series 
of patients with newly diagnosed Graves’ hyperthyroidism seen at a 
single center. J Clin Endocrinol Metab. 2013;98(4):1443-9. PMID: 
23408569. https://doi/org/10.1210/jc.2012-3873. 

17. Chan LL, Tan HE, Fook-Chong S, Teo TH, Lim LH, Seah LL. Graves’ 
ophthalmopathy: The bony orbit in optic neuropathy, its apical 
angular capacity, and impact on prediction of risk. AJNR Am J 
Neuroradiol. 2009;30(3):597-602. PMID: 19147718. https://doi.org/ 
10.3174/ajnr.A1413. 

18. Wiersinga WM. Graves’ orbitopathy: Management of difficult cases. 
Indian J Endocr Metab. 2012;16(Suppl 2):S150-2. PMCID: 
PMC3603013. 

19. Bartalena L, Baldeschi L, Boboridis K, Eckstein A, Kahaly GJ, 
Marcocci C, et al. The 2016 European Thyroid Association/European 
Group on Graves’ Orbitopathy guidelines for the management of 
Graves’ orbitopathy. Eur Thyroid J. 2016;5(1):9-26. PMID: 27099835. 
PMCID: PMC4836120. https://doi.org/10.1159/000443828. 

20. Zang S, Ponto KA, Kahaly GJ. Clinical review: Intravenous 
glucocorticoids for Graves’ orbitopathy: Efficacy and morbidity. J 
Clin Endocrinol Metab. 2011; 96(2):320-32. PMID: 21239515. 
https://doi.org/10.1210/jc.2010-1962. 

21. Palmero MO, Lucarelli MJ. Evolving techniques in orbital 
decompression of thyroid orbitopathy. Philipp J Ophthalmol. 
2007;32(1):28-31. 

22. Ponto KA, Pitz S, Pfeiffer N, Hommel G, Webber MM, Kahaly GJ. 
Quality of life and occupational disability in endocrine orbitopathy. 
Dtsch Arztebl Int. 2009; 106(17):283-9. PMID: 19547630. PMCID: 
PMC2689575. https://doi.org/10.3238/arztebl.2009.0283. 

23. Virola, R. “How rich is rich?” Family income and expenditures 
survey and consumer Price indexes of the National Statistics Office. 
2010. http://www.nscb.gov.ph/headlines/StatsSpeak/2010/061510_ 
rav_joe.asp. Accessed November 7, 2015. 

24. Rundle FF, Wilson CW. Development and course of exophthalmos 
and ophthalmoplegia in Graves’ disease with special reference to the 
effect of thyroidectomy. Clin Sci. 1945;5(3-4):177-94. PMID: 21011937. 

25. Savku E, Gündüz K. Diagnosis, follow-up and treatment results in 
thyroid ophthalmopathy. Turk J Ophthalmol. 2015;45(4):156-63. 
PMCID: PMC5082274. https://doi.org/ 10.4274/tjo.93609. 

26. Khong JJ, Finch S, De Silva C, Rylander S, Craig JE, Selva D, et al. Risk 
factors for Graves’ orbitopathy; The Australian thyroid-associated 
orbitopathy research (ATOR) study. J Clin Endocrinol Metab. 
2016;101(7):2711-20. PMID: 27055083. https://doi.org/10.1210/jc.2015-
4294. 

27. Mukasa K, Noh JY, Kouzaki A, et al. TSH receptor antibody titers 
measured with a third-generation assay did not reflect the activity of 
Graves’ ophthalmopathy in untreated Japanese Graves’ disease 

patients. Endocr J. 2016; 63(2):151-7. https://doi.org/10.1507/endocrj. 
EJ15-0137. 

28. Lim NC, Sundar G, Amrith S, Lee KO. Thyroid eye disease: A 
Southeast Asian experience. Br J Ophthalmol. 2015;99(4):512-8. PMID: 
25361748. https://doi.org/10.1136/bjophthalmol-2014-305649. 

29. Pfeilschifter J, Ziegler R. Smoking and endocrine ophthalmopathy: 
Impact of smoking severity and current vs. lifetime cigarette 
consumption. Clin Endocrinol (Oxf). 1996; 45: 477–81. PMID: 8959089. 

30. Gerding MN, van der Meer JWC, Broenink M, Bakker O, Wiersinga 
WM, Prummel MF. Association of thyrotrophin receptor antibodies 
with the clinical features of Graves’ ophthalmopathy. Clin Endocrinol 
(Oxf). 2000; 52(3):267-71. PMID: 10718823. 

31. Noh JY, Hamada N, Inoue Y, Abe Y, Ito K, Ito K. Thyroid-stimulating 
antibody is related to Graves’ ophthalmopathy, but thyrotropin-
binding inhibitor immunoglobulin is related to hyperthyroidism in 
patients with Graves’ disease. Thyroid. 2000;10(9):809-13. PMID: 
11041459. https://doi.org/10.1089/thy.2000.10.809. 

32. Woo YJ, Jang SY, Lim THT, Yoon JS. Clinical association of thyroid 
stimulating hormone receptor antibody levels with disease severity in 
the chronic inactive stage of Graves’ orbitopathy. Korean J 
Ophthalmol. 2015; 29(4):213-9. PMCID: PMC4520863. https://doi.org/ 
10.3341/kjo.2015.29.4.213. 

33. Massart C, Sapin R, Gibassier J, Agin A, d’Herbomez M. Intermethod 
variability in TSH-receptor antibody measurement: Implication for 
the diagnosis of Graves disease and for the follow-up of Graves 
ophthalmopathy. Clin Chem. 2009; 55(1):183-6. PMID: 19028818. 
https://doi.org/10.1373/clinchem.2008.115162. 

34. Kamath C, Adlan MA, Premawardhana LD. The role of thyrotrophin 
receptor antibody assays in Graves’ disease. J Thyroid Res. 
2012;2012:525936. PMID: 22577596. PMCID: PMC3345237. 
https://doi.org/10.1155/2012/525936.  

35. Eckstein AK, Plicht M, Lax H, Neuhäuser M, Mann K, Lederbogen S, 
et al. Thyrotropin receptor autoantibodies are independent risk 
factors for Graves’ ophthalmopathy and help to predict severity and 
outcome of disease. J Clin Endocrinol Metab. 2006;91(9):3464-
70.PMID: 16835285. https://doi.org/10.1210/jc.2005-2813. 

36. Iyer S, Bahn R. Immunopathogenesis of Graves’ ophthalmopathy: 
The role of the TSH receptor. Best Pract Res Clin Endocrinol Metab. 
2012;26(3):281-9. PMCID: PMC3361679. NIHMSID: NIHM334372. 
https://doi.org/10.1016/j.beem.2011.10.003. 

37. Smith TJ, Janssen JA. Building the case for insulin-like growth factor 
receptor-I involvement in thyroid-associated ophthalmopathy. Front 
Endocrinol (Lausanne). 2016;7:167. PMCID: PMC5206614. 
https://doi.org/ 10.3389/fendo.2016.00167. 

38. Smith TJ. TSH-receptor-expressing fibrocytes and thyroid-associated 
ophthalmopathy. Nat Rev Endocrinol. 2015;11(3):171-81. PMID: 
25560705. PMCID: PMC4687015. https://doi10.1038/nrendo.2014.226. 

 
 
 
 
 
 
 

 
 
 

Authors are required to accomplish, sign and submit scanned copies of the JAFES Author Form consisting of: (1) Authorship Certification, that all the requirements 
for authorship have been met by each author, and that the final version of the manuscript has been read and approved by all authors; (2) the Author Declaration, that 
the article represents original material that is not being considered for publication or has not been published or accepted for publication elsewhere; (3) the Statement 
of Copyright Transfer [accepted manuscripts become the permanent property of the JAFES and are licensed with an Attribution-Share Alike-Non-Commercial 
Creative Commons License. Articles may be shared and adapted for non-commercial purposes as long as they are properly cited]; and the ICMJE form for Disclosure 
of Potential Conflicts of Interest. For original articles, authors are required to submit a scanned copy of the Ethics Review Approval of their research as well as 
registration in trial registries as appropriate. For manuscripts reporting data from studies involving animals, authors are required to submit a scanned copy of the 
Institutional Animal Care and Use Committee approval. For Case Reports or Series, and Images in Endocrinology, consent forms, are required for the publication 
of information about patients; otherwise, authors declared that all means have been exhausted for securing such consent. Articles and any other material published in 
the JAFES represent the work of the author(s) and should not be construed to reflect the opinions of the Editors or the Publisher.

Ê

clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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