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Abstract 			          

Objetivo: avaliar a prevalência de glaucoma entre os portadores de patologias tireoidianas, acompanhados na Clínica Escola de Saúde (CES) do núcleo de 
Medicina do Centro Universitário Christus (UNICHRISTUS), Fortaleza – Ceará – Brazil. Métodos: estudo transversal e descritivo de prontuários de pacientes 
diagnosticados com hipotireoidismo ou hipertiroidismo pelo Código Internacional de Doenças (CID-10) no sistema eletrônico da CES, entre 2013 e 2018. 
Pacientes triados foram convidados a realizar um exame oftalmológico na Fundação Leiria de Andrade (FLA). Resultados: dos 499 prontuários triados, 
22,8% (114) possuíam diagnóstico confirmado para tireoidopatias, sendo 85,9% (98) com hipotireoidismo, e 14,0% (16) com hipertireoidismo. Desses, 
72,0% (101) eram mulheres e 28,0% (13) homens. A faixa etária mais prevalente foi entre 41 a 60 anos de idade, correspondendo a 46,4% (53), sendo 
65,7% (75) de Fortaleza – Ceará – Brasil. As principais comorbidades associadas às tireoidopatias foram hipertensão arterial sistêmica, representando 
43,8% (50), seguida de dislipidemia, 26,3% (30) e diabetes mellitus tipo 2 em 13,1% dos pacientes (15). Do total, 25 pacientes foram encaminhados 
à FLA, 84,0% (21) relataram doenças oculares prévias, 4,0% (1) diagnosticado com escavação aumentada constitucional e 12,0% (3) com diagnóstico 
de glaucoma primário de ângulo aberto. Conclusão: apesar da hipótese de associação entre o glaucoma e as tireoidopatias, o tamanho amostral não 
possibilitou inferências sobre o risco aumentado de sua correlação, assim como em outros estudos preexistentes na literatura, sendo necessários mais 
estudos para elucidar com maior precisão essa associação relevante.
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Resumo							              

Objective: To evaluate the prevalence of ophthalmological pathologies, between thyroidopathies, for early diagnosis of glaucoma in patients seen at 
the Clínica Escola de Saúde (CES) of the Medicine Center of the Centro Universitário Christus (UNICHRISTUS), Fortaleza – Ceará – Brazil.  Methods: A 
cross-sectional study and descriptive analysis of medical records of patients diagnosed with hypothyroidism or hyperthyroidism by the International 
Classification of Diseases (ICD-10) on the CES electronic system, between 2013 and 2018. Screened patients were invited to perform an eye examination 
at Fundação Leiria de Andrade (FLA).  Results: Of the 499 medical records screened, 22.8% (114) had a confirmed diagnosis for thyroid disorders, 85.9% 
(98) with hypothyroidism, and 14.0% (16) with hyperthyroidism. Of these, 72.0% (101) were women and 28.0% (13) men. The most prevalent age group 
was between 41 and 60 years old, corresponding to 46.4% (53), being 65.7% (75) from Fortaleza - Ceará. The main comorbidities associated with thyroid 
diseases were systemic arterial hypertension, 43.8% (50), followed by dyslipidemia, 26.3% (30), and type 2 diabetes mellitus in 13.1% of patients (15).  
Of the total, 25 patients were referred to the FLA, 84.0% (21) reported previous eye diseases, 4.0% (1) diagnosticated with increased constitutional 
excavation, and 12.0% (3) with a diagnosis of primary open-angle glaucoma. Conclusion: Despite the hypothesis of an association between glaucoma and 
thyroidopathy, the sample size didn’t allow inferences about the increased risk of its correlation, as well as in other pre-existing studies in the literature, 
requiring further studies to elucidate this relevant association.
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INTRODUCTION

Hypothyroidism is a dysfunction of the thyroid gland resulting 
from the reduction in the action of its hormones in the various 
systems.  It affects approximately 10% of the world population, 
being more prevalent at increasing ages. The symptoms 
of this condition include fatigue, drowsiness, weight gain, 
feeling cold, weakness, hair loss, dry skin, depression, changes 
in memory and concentration, slow muscle contraction, 
myxedema, constipation, and irregular menstrual cycles.1-3 
Hyperthyroidism, in turn, results from the excess of thyroid 

           1

hormones in the bloodstream.  It has a prevalence of 0.3 to 
1.0% in the general population, and 2.0% in the elderly, and 
its clinical manifestations are diverse and include: tachycardia, 
hair loss, weight loss, insomnia, anxiety, exophthalmos, among 
others.4

Glaucoma is considered by the World Health Organization 
(WHO) to be the biggest cause of irreversible blindness. 
Conceptually, it is progressive optic neuropathy, with mostly 
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silent behavior, which evolves with the destruction of the 
retinal ganglion cells. Upon examination, mostly, the diagnosis 
can be suspected by perceiving an increased excavation of the 
optic nerve or elevation of intraocular pressure (IOP).  It is a 
more evident condition in people of advanced age, positive 
family history, and black ethnicity.  Symptoms only manifest in 
more advanced stages, leading many patients to seek medical 
attention in late stages, with severe visual impairment.5, 6

The association between thyroid disorders and glaucoma has 
already been highlighted by some researchers, but it is still 
considered imprecise, as some show a positive correlation, 
and others do not.1,7-9 Therefore, deepening around these 
pathologies would help the early diagnosis of glaucoma in 
patients with thyroid dysfunction, thus preventing the evolution 
to permanent vision loss.10-12

METHODS

It was a cross-sectional study, with retrospective and descriptive 
analysis of medical records contained in the computerized 
system of the Clínica Escola de Saúde (CES) belonging to 
the Medicine Center of the Centro Universitário Christus 
(UNICHRISTUS), in Fortaleza - Ceará - Brazil.  The participants 
were diagnosed with hypothyroidism or hyperthyroidism by 
the International Classification of Diseases (ICD-10) registered 
in CES 'electronic system. 
	
The medical records with the ICD-10 were included in the study 
based on evidence of clinical and / or laboratory confirmation 
of thyroid disease, from 2013 to 2018, and which had the 
following information: sex, age, telephone number for contact, 
origin, and place of birth, year diagnosis, follow-up time, 
etiology of hyperthyroidism or hypothyroidism, comorbidities 
and medications in use at the time of collection.

The screened patients were approached, by telephone, and 
invited to participate in the research, performing an eye 
examination at the Leiria de Andrade Foundation (FLA) for the 
diagnosis of glaucoma (including visual acuity, biomicroscopy, 
Goldman's applanation tonometry, gonioscopy, and 
fundoscopy).  Suspected cases were confirmed by carrying 
out complementary tests, such as color retinography (Digital 
retinal camera CX-1, Canon, Inc), computerized campimetry 
(Humphrey Field Analyzer SITA-FAST 24-2, Carl Zeiss Meditec, 
Inc), by simplified Hodapp-Parrish-Anderson criteria, and 
optical coherence tomography (Cirrus HD-OCT, software 
version 3.0, Carl Zeiss Meditec, Inc.) for evaluation of the nerve, 
peripapillary and macular region.30

The collected data were described using usual parameters of 
descriptive statistics, by means of frequency and average, using 
Microsoft Excel® 2010 software.

The research followed the principles outlined in the Declaration 
of Helsinki, which was previously approved by the Research Ethics 
Committee under the numbers CAAE: 88276418.1.0000.5049 
and 88875518.4.0000.5049.

RESULTS

Initially, 499 medical records were screened, however, only 
22.8% (n = 114) had a confirmed diagnosis for thyroid disorders, 
85.9% (n = 98) with hypothyroidism and 14.0% (n = 16) with 
hyperthyroidism. Of the selected individuals, 88.5% (n = 101) 
were female and 11.4% (n = 13) male.  Regarding the age group, 
26.3% (n = 30) were between 20 and 40 years old, 46.4% (n 
= 53) between 41 and 60 years old, 25.4% (n = 29) between 
71 and 80 years old and 1.7% (n = 2) were over 80 years old.  
Regarding the origin of the patients, 65.7% (n = 75) were from 
Fortaleza - Ceará, 19.2% (n = 22) from the interior of the State 
and 14.9% (n = 17) did not present the origin registered in the 
medical record.

The symptoms of hypothyroidism or hyperthyroidism described 
in the medical records are shown in Table 1. Among the 
comorbidities associated with thyroid diseases, 43.8% (n = 50) 
had systemic arterial hypertension (SAH), 13.1% (n = 15) type 
2 diabetes mellitus (T2D), 26.3% (n = 30) dyslipidemia and 
19.2% (n = 22) had other, less prevalent comorbidities, namely: 
osteoporosis (n = 5), anxiety disorder (n = 5), depression (n = 3), 
hyperparathyroidism (n = 3), polycystic ovary syndrome (n = 3), 
labyrinthitis (n = 2), breast cancer (n = 2), migraine (n = 2), obesity 
(n = 2), bipolar disorder  (n = 1), idiopathic thrombocytopenic 
purpura (n = 1), metabolic syndrome (n = 1), osteoarthritis (n 
= 1), ocular toxoplasmosis (n = 1), asthma (n = 1), fibromyalgia 
(n = 1), hepatic steatosis (n = 1), biliary lithiasis (n = 1) chronic 
kidney disease (n = 1), gastric cancer (n = 1), heart failure (n = 1) 
and gastroesophageal reflux disease (n = 1).

Table 1. Clinical manifestations, according to each system, in 
thyroid patients (n = 114). Some patients presented more than 
one affected system.

Affected Systems Absolut number (n) Percentage (%)

Cardiovascular system 35 30.7

Integumentary system 39 34.2

Digestive system 34 29.8

Musculoskeletal system 35 30.7

Hematological system 15 13.1

Neuropsychiatric system 59 51.7

Metabolic system 40 35.0

Reproductive system 16 14.0

Respiratory system 6 5.2

About the drugs used, 63.1% (n = 72) used levothyroxine, 7.0% 
(n = 8) tapazole, 0.9% (n = 1) propylthiouracil, 4.3% (n = 5) 
propranol, 9.6% (n = 11) atenolol, 19.2% (n = 22) simvastatin, 
21.0% (n = 24) losartan, 11.4% (n = 13) metformin and 0.9% (n 
= 1) insulin.

Of the 114 medical records selected, the vast majority had an 
invalid telephone number or did not answer the call, some 
refused with the justification of living in distant and difficult 
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to access places, mainly in the interior of the state, or due to 
difficulties in accessing transportation to the hospital service 
location.  Thus, resulting in only 25 patients (50 eyes) submitted 
to ophthalmological evaluation at the FLA.  Of these patients, 
72.0% (n = 18) were female and 28.0% (n = 7) were male.  
Regarding the age of these patients, 12.0% (n = 3) were 20 to 40 
years old, 56.0% (n = 14) were 41 to 60 years old, 28.0% (n = 7) 
were 61 to 80 years old and 4.0 % (n = 1) over 80 years old.  The 
systemic comorbidities present among these 25 patients were: 
T2D (n = 6), SAH (n = 12), and five were also accompanied by 
thyroid nodules.  Regarding the ophthalmological history, 96.0% 
(n = 24) reported previous eye diseases (Table 2), 24.0% (n = 6) 
had already undergone ophthalmologic surgery (four patients 
underwent cataract excision and two removals of pterygium) 
and 16.0% (n = 4) had a positive family history for glaucoma.

Table 2. History of previous eye diseases in thyroid patients (n = 
25). Some patients presented more than one ocular antecedent.

Ocular antecedents Absolute number (n) Percentage (%)

Astigmatism 14 36.8

Hyperopia 10 26.3

Myopia 4 10.5

Cataract 3 7.8

Glaucoma 1 2.6

Denied 6 15.7
 
The ophthalmological evaluation found five patients (a total of 
10 eyes, that is, 20.0% of the sample) with suspected glaucoma 
and diagnostic confirmation with complementary functional and 
structural exams detected three eyes with primary open angle 
glaucoma (POAG) in moderate stage and one eye with POAG 
in its initial stage, with six eyes with constitutional augmented 
excavation (CAE) without signs of glaucoma.  The detailed result 
of the changes found in the eye examination is shown in Table 3. 

Table 3. Ocular changes on eye examination of thyroid diseases 
patients (n = 50). Some individuals presented more than one 
ocular alteration.

Alterations Absolut number (n) Percentage (%)

LVA (<0.5) 3 6.0

Astigmatism 14 28.0

Hyperopia 10 20.0

Myopia 4 8.0

Dermatochalasis 4 8.0

Pterygium 8 16.0

Cataract 3 6.0

POAG 4 8.0

CAE 6 12.0
Legend: *LVA (low visual acuity), according to the decimal scale of the Snellen 
table; CAE (constitutional augmented excavation); POAG (primary open-angle 
glaucoma)

DISCUSSION

The present result demonstrated the highest prevalence of 
thyroid disease in females and the age group 41 to 60 years, 
corroborating with the literature,13, 14 however, some studies 
have presented divergent results in relation to age, with greater 
involvement in individuals of the third age (over 65) when 
it comes to hypothyroidism.15, 16 Also, the notorious use of 
levothyroxine was observed by 63.1%, more than half of the 
patients, which was expected in a group of patients with thyroid 
disorders, as stated in an Italian paper, in 2019, which showed, 
in addition, a low adherence rate between 20.0 to 30.0% of 
patients, when compared to other drugs prescribed, such 
as proton pump inhibitors, and a portion of 30.0 to 40.0% of 
patients who even using hormone replacement, continued with 
symptoms of hypothyroidism, requiring combined replacement 
therapy, which is interesting data for future studies.22 Associated 
with this, this study also showed the care that should be taken 
with patients with other comorbidities, drawing more attention 
to SAH, T2D, how should this drug association be made, a fact 
that was reinforced in the results of the current study, informing 
which drugs the patients were using, mainly for arterial 
pressure control, like atenolol by 19.2% of the patients, and 
lipid profile, simvastatin by 21.0% of the sample, was relevant 
when compared to the other drugs used.  
	
Bearing in mind that the thyroid is the largest gland in the 
human body, the world literature emphasizes that problems in 
its functioning can generate cardiovascular, metabolic, bone, 
and mental health changes,1-3, 14, 17-18 corroborating with the 
present study that found several associated comorbidities, such 
as 43.8% of SAH, 13.1% of T2D, 26.3% of dyslipidemia and 19.2% 
of other diseases (osteoporosis, anxiety disorder, depression, 
hyperparathyroidism, polycystic ovary syndrome, labyrinthitis, 
cancer of breast, migraine, obesity, bipolar disorder, idiopathic 
thrombocytopenic purpura, metabolic syndrome, osteoarthritis, 
ocular toxoplasmosis, asthma, fibromyalgia, hepatic steatosis, 
biliary lithiasis, chronic kidney disease, gastric cancer, heart 
failure, and gastroesophageal reflux disease).

Glaucoma is optic neuropathy, which has as its main risk 
factor the increase in IOP, due, for example, to increased 
production and deposition of mucopolysaccharides in the 
trabecular meshwork, which reduces the output of aqueous 
and increases IOP, which is one of the hypotheses that associate 
hypothyroidism with glaucoma.3,19-20 The association can also 
come from the inflammatory process involved in orbitopathy 
that causes the exophthalmos present in hyperthyroidism, 
which can cause an increase in IOP and cause more severe 
consequences, such as loss of vision due to glaucoma. 10 This 
reinforces the importance of the current study for surveillance 
of these pathologies and their consequences for the population. 

The present study had some limitations like only 22.8% of 
the medical records had complete data with the diagnostic 
confirmation of thyroid disease; of these, only 25 patients 
participated in the eye examination, as the others had an invalid 
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phone number or did not answer the phone call or refused 
to participate.  Therefore, the sample size studied (50 eyes) 
was not sufficient to conclude the existence of a significant 
association between thyroid disorders and glaucoma.  However, 
the epidemiological and clinical evaluation of this sample (114 
patients) deserves to be highlighted because it comes from 
a region where there is no previous published data evolving 
glaucoma and thyroid diseases, diseases that are very prevalent 
in clinical practice.  Brazilian studies, for the most part, use the 
Longitudinal Study of Adult Health (ELSA Brazil) for their data 
collections, due to the scarcity of other works related to this 
subject, such as Olmos et al., in 2015, making associations 
between social and racial factors with thyroid disorders, and the 
study by Jancovysky, Bittencourt, and Goullar, in 2019, which 
was to look for the prevalence of anti-peroxidase antibody 
in the Brazilian population, seeing that its relationship with 
the disease has not yet been established.23-24 The knowledge 
gap regarding the association of these morbidities persists, 
and future studies are necessary to obtain more significant 
conclusions.

The patients evaluated by an ophthalmologist, already in clinical 
history, it was possible to identify risk factors for glaucoma, 
such as age over 40 years (88.0% of the sample examined), 
which is expected, considering a series of studies showing a 
prevalence of 2.0-3.0% in the population over 40 years, with a 
dramatic increase in prevalence with age, mainly in Latinos and 
Spaniards.  According to Baltimore Eye Study, the prevalence of 
glaucoma increases by 5.0% every decade, starting at age40.16, 25 

It was also possible to verify the presence of family history 
for this pathology (but in only 16.0% of the interviewees).  In 
this regard, it is worth mentioning that some studies strongly 
refer to the prevalence of glaucoma considering this variable.  
According to the Rotterdam Eye Study, the chance of a person 
developing glaucoma, having a brother with the same pathology, 
is 9.2 times higher than the general population.  However, most 
cases are not strictly related to genetic conditions, and the 
multifactorial causality of glaucomatous damage can once again 
be inferred.16, 25

In the 1920s, scholars speculated that hypothyroidism was 
an important risk factor for the development of glaucoma.  
They suggested that the low metabolic condition, caused by 
hypothyroidism, would lead to a decrease in enzyme activities 
that would affect the dynamics of aqueous humor.  There are 
theses that maintain that one of the possible mechanisms 
that support this susceptibility and progression of glaucoma in 
hypothyroid patients is the deposition of mucopolysaccharides 

and hyaluronic acid in the trabecular meshwork, which, in turn, 
would obstruct the outflow of aqueous humor, increasing IOP.  
Another potential event would be an increase in resistance to 
outflow in these patients.  This was demonstrated by Sten et al.  
in analysis through subconjunctival injection of hyaluronidase 
in normal people and with glaucoma, where it was seen that 
resistance to outflow was significantly greater in glaucoma 
patients.3,26-27

 
One meta-analysis carried out with 11 studies, with a sample 
of 381,695 people, demonstrated a statistically significant 
association, in which individuals with hypothyroidism were 
1.64 times more likely to develop POAG than the population 
without the pathology.  However, it is worth mentioning that 
such results are conflicting in the current literature in some 
analyzes of cross-sectional studies, which do not show such an 
association, which can be explained, perhaps, by the selection 
bias to which this study model is submitted.3, 26

Despite the divergences, some articles have demonstrated 
a correlation between the development of glaucoma in 
patients with hyperthyroidism.  The main hypothesis for 
this finding considers the deposition of anti-thyroglobulin 
immune complexes in the extraocular muscles, which induce 
an inflammatory response, resulting in edema and fibrosis.  
Exophthalmos, resulting from this process, can increase IOP, 
causing damage to episcleral venous drainage, with the possible 
consequent progression of glaucomatous damage.28-29

The present study found a higher prevalence of POAG (8.0% 
of the sample analyzed, against zero other types of glaucoma) 
among thyroid patients.  However, there is still a need to 
continue investigating the possible mechanisms that exist 
in this possible relationship and its development, in order 
to determine whether thyroid disorders instigate and / or 
aggravate glaucomatous damage. Experimental studies are also 
suggested to better understand this correlation, which is still 
not as well elucidated in the literature. 

Although the hypothesis of an association between glaucoma 
and thyroid disorders has been raised, the sample size of 
the study did not allow inferences about the increased risk 
of correlation between these pathologies.  However, it was 
emphasized the clinical and epidemiological data of these 
patients, which are relevant because it is a study that has been 
little addressed in the region. Thus, further studies are needed 
involving larger samples and with more clinical and laboratory 
data, since there was a shortage of them in the medical records 
accessed, restricting the scope of the research.
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