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ABSTRACT

Objective: To evaluate the profile and severity of age-related macular degeneration (AMD) in ophthalmology ambulatory of Federal
University of Parana in Curitiba, Parana, Brazil. Methods: This was a cross-sectional study with data collected among the 6155 outpatients
ophthalmic appointments (november 2011 to november 2013). In this 6155 patients, a total of 346 patients had retinal diseases and were
screened by two retinal specialists for signs of AMD. If present, they were submitted to a protocol including a new ophthalmic evaluation
comprising visual acuity, tonometry, biomicroscopy, dilated fundus examination and optical coherence tomography (OCT). Results: A
total of 6155 patients underwent ophthalmologic evaluation for several reasons. Three hundred and forty six patients had retinal diseases
(incidence of 5.6%) and 68 of these (incidence of 19.6% in retinal patients) had AMD. The mean age of all patients was 53 years and in
retinal patients was 60 years. In AMD patients mean age was 73 years. Ethnicity, body-mass index (BMI) and smoking habits were
evaluated in the 68 patients diagnosed with AMD (34 exudative and 34 non-exudative) but none of those parameters were statistically
significant comparing exudative and non-exudative forms. Conclusion:  Most of the patients were European descendants. A higher
proportion of advanced cases of AMD comparing with literature was found (50% of exudative form). Regarding ethnicity, iris color,
smoking habit and BMI, there was no difference comparing exudative and non-exudative forms. These results may be compared to
available AMD studies, since there is little information about AMD in Brazil.
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RESUMO

Objetivo: Avaliar o perfil epidemiológico e severidade da degeneração macular relacionada à idade (DMRI) no ambulatório de
oftalmologia da Universidade Federal do Paraná (UFPR) em Curitiba, Paraná, Brasil. Métodos: Estudo transversal com dados
coletados referentes as 6155 consultas oftalmológicas realizadas no período de novembro de 2011 a novembro de 2013. Destes, 346
pacientes possuíam doenças retinianas e foram avaliados por dois especialistas em retina à procura de sinais de DMRI. Os confirma-
dos foram submetidos a um protocolo compreendendo acuidade visual, tonometria, biomicroscopia, oftalmoscopia indireta sob
midríase e tomografia de coerência óptica (OCT).  Resultados: Um total de 6155 pacientes foram submetidos à consulta oftalmológica
na UFPR. Trezentos e quarenta e seis pacientes apresentaram doenças retinianas (incidência de 5.6%) e 68 destes (incidência de
19.6% dos pacientes com doenças de retina) apresentaram DMRI. A média de idade dos pacientes do ambulatório geral foi de 53
anos e em pacientes com doenças de retina foi de 60 anos. Pacientes com DMRI tinham em média 73 anos. Etnia, cor da íris, índice de
massa corpórea (IMC) e tabagismo foram avaliados nos 68 pacientes diagnosticados com DMRI (34 exsudativa e 34 não exsudativa),
mas nenhum dos parâmetros foram estatisticamente significantes. Conclusão: A maioria dos pacientes eram de origem europeia.
Comparando com a literatura, uma maior proporção de casos avançados  de DMRI (50% de forma exsudativa) foi encontrada. Em
relação à etnia, tabagismo e IMC, não houve diferença entre pacientes com forma exsudativa e não exsudativa. Estes resultados
podem ser comparados com estudos disponíveis, considerando a pouca informação referente a DMRI existente no Brasil.
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INTRODUCTION

A ge-related macular degeneration (AMD) is a
multifactorial disease, with an increasing prevalence
worldwide and significant morbidity. The first studies,

in the early 1980s, pointed to the significant burden that AMD
would represent in the years to come. The AMD is the leading cause
of legal blindness in the Western world in people over 50 years
old.(1) Only in United States (US), 9.2% of the population over 40
years have signs of AMD(2). In France, AMD is the leading cause of
blindness in population over 50 years, with a prevalence of 8.50%
and increasing with age reaching up to 27.9% in people over 75
years(3,4). It decreases the reading and driving abilities, as well as all
activities that need an accurate sight(5,6). It is expected a 50% increase
in number of individuals affected by AMD until 2020(7).

There is no official epidemiologic statistic of AMD in Brazil
but some studies suggest numbers(8). In a recent global meta-
analysis including 149 studies, only 39 used international protocols
of screening and imaging and were considered reliable. In this
meta-analysis, only one was from Latin America(9). This study, held
in Londrina, Brazil, indicate a prevalence of 15.1% of AMD in that
population over 60 years. Another study held Veranópolis, Brazil,
showed an AMD prevalence of  30.5% in patients above 80 years,
but was not included in global data due to its methodology(9). It is
important to note that both Brazilian studies collected data from
specific groups (eastern descent or older than 80 years)(10,11). The
Brazilian Institute of Geography and Statistics estimated
approximately 285 thousand inhabitants over 55 years old in
Curitiba, Paraná, Brazil in 2013(12). Applying an estimated AMD
prevalence of 6 to 10% (Europe and US), it is expected around 17
to 28 thousand cases – all forms of AMD – in Curitiba, Brazil.

Age is the major risk factor for AMD. Studies indicate an
oxidative damage of retinal pigmented epithelium (RPE) and
choriocapillaris, including a decrease in plasmatic levels of
glutathione, C and E vitamins and catalase activity. An increase
in lipofuscin levels in RPE was observed too(13,14). However a
variety of factors are involved in its pathogenesis. The hereditary
polygenic component is among the main risk factors for
developing the disease(15,16), and a variety of other factors are
involved, including ethnicity, genetics(17,18), family history, exposure
to UVB rays, vitamins deficiency(19), high body mass index (BMI;
range 25 to 30 – overweight and > 30 – obese) and smoking.(20)

In this study we tried to assess the epidemiological profile
of AMD and the presence of known risk factors in AMD cases,
such as age, obesity, ethnicity and smoking habits.

METHODS

This is a cross-sectional study conducted according to the
Declaration of Helsinki. All patients were submitted to a written
informed consent and examined by two retina specialists in vision
center at the Federal University of Paraná. The study was
approved by ethics committee of Clinical Hospital, Federal
University of Parana, in Curitiba, Brazil.

Patients were recruited from november 2011 to november
2013, during the regularly scheduled ophthalmologic evaluation
at the “Vision Center” -  Department of Ophthalmology - Federal
University of Paraná in Curitiba; Brazil. Patients with any retinal
suspicious characteristics were evaluated by two retina specialists
and were included in the study only if met the following criteria:

• Age above 55 years;
• History of AMD presenting large confluent soft drusen
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(>125 μm) in both eyes or one eye with large drusen and
fellow eye with either geographic atrophy (> 360 μm) or
signs of choroidal neovascularization;

• No eye disease other than previous cataract uncompli-
cated extraction;

• No history of diabetes or uncontrolled systemic arterial
hypertension (self reported use of medication or physician
diagnosed);

• No signs of degenerative myopia (refractive error greater
than -4.00 diopters with signs of retinal degenerations such
as lacquer cracks, posterior staphyloma, tilted optic disc,
retinoschisis etc).

All patients underwent a complete ophthalmologic
examination  including a best corrected visual acuity test using
an ETDRS “model 2” chart™ (Good-Lite, Elgin, IL) without
mydriasis, biomicroscopy using a Topcon SL-1E™ slit lamp
(Topcon, Oakland, NJ), Goldmann tonometry and a fundus exam
after mydriasis with tropicamide, performed by a retina specialist
using a Heine EN30™ indirect ophthalmoscope (Heine,
Kientalstraße 7, Herrsching) and a Volk™ 20 diopters lens (Volk,
Mentor, OH). Patients who met the study criteria were submitted
to an optical coherence tomography (OCT) image from both
eyes with specific image protocol using a Zeiss Stratus OCT™
(software version 4.0.2, Macular Normative Data Feature MAC-
3244 – Carl Zeiss Meditec, Göschwitzer Straße, Jena).

Additional fluorescein angiogram was performed in some
patients in whom there was any diagnostic doubt (vascular
diseases, macular dystrophies, etc.) using a Topcon TRC50x™
(Topcon, Oakland, NJ), with intravenous 20% sodium fluorescein
(Oft vision, Tatuapé, São Paulo).

Finally, the AMD patients were classified as non-exudative
(“dry”) if macular drusen with at least 62μm were found. If signs
of choroidal neovascularization (active bleeding or history of
previous intravitreal therapy, etc.) were found, they were included
as exudative (“wet” form).

Imaging Protocol
In order to ensure that AMD patients had the specified criteria

and no other macular disease, an OCT image was performed for
each patient, using a protocol according to “University of Wisconsin
– School of Medicine and Public Health – Fundus Photograph
Reading Center – Non-study Specific Stratus Optical Coherence
Tomography (OCT 3)”. Two scan types were performed: the Fast
Macular Thickness Map scan and the Cross Hair scan. All subjects
had one Fast Macular Thickness Map (centered on macula, the
retinal boundaries indicated by white lines on the underlying scans
(the internal limiting membrane and the retinal pigment epithelium)
did not contain obvious major errors at the center of the macula)
and a 6mm Cross Hair scan centered on foveal region. A minimal
signal strength of 5 was necessary.

Statistical analysis
Estimated cases of AMD in Curitiba (city in south region

of Brazil) using demographic features of Brazilian census in 2014.
In order to set de confidence interval found, an online calculator
was used(21). For data analysis, Prism 6.0c™ (GraphPad Software,
La Jolla, CA, USA 2013) was used, t-test, Fisher exact test, One-
way ANOVA (Analysis of Variance) Tukey’s post hoc or Qui-
square test used to single and demographics comparisons (age,
ethnicity, gender, smoking habit and BMI). Values under 5%
were considered significant.

A total of 6155 patients underwent ophthalmologic
examination from november 2011 to november 2013 in vision
center at Federal University of Parana. Three hundred and forty
six of them had suspected retinal diseases and were evaluated
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by two retina specialists. Any suspected case of AMD was
submitted to the protocol already described.

RESULTS

 In these 2 years, a total of 68 patients with AMD and no other
conditions that could somehow interfere in diagnosis and staging –
such as diabetes – were included. The mean age of outpatients
group was 53 years (SD±22; range 0 -102 years). In the retina group
was 60 years (SD±15; range 0-88 years) and AMD group was 73
years (SD±8.2; range 55-88 years). If these groups are compared,
there was a significant difference in mean age among them.
Comparing outpatients, retina patients and AMD with each other,
a significant difference was found (p<0.001, ANOVA). Furthermore,
there was a larger number of female patients in all groups. In
outpatients, 3941 (64%) were female, while in retina was 181 (52%)
and AMD was 35 (51%) Table 1 and Figures 1A and 1B.

Figures 1A: Age average and standard deviation; and 1B. Gender 
proportions in groups

The AMD group included 68 subjects (63 European 
descendants and 5 Afro-descendants, 33 men and 35 women), 
being 34 with exudative form and 34 with non-exudative. There 
was no significant difference for age, gender or BMI among the 
groups. Regarding the age, comparing both groups, a mean of 73 
years (SD±7.7; range 55-88 years) was found in non-exudative 
AMD and a mean of 73 years (SD±8.8; range 55-88 years) in 
exudative. A slightly predominance of females in non-exudative 
AMD (53%) and an equal number in exudative (50%). A larger 
number of European descendants in both non-exudative (91%) 
and exudative (94%) was observed, without difference in groups 
however. Regarding the iris color, a higher number of patients 
with a light iris (either blue or green) was found in the exudative 
group comparing to the non-exudative (p = 0.0506). A well known 
risk factor for AMD, smoking habit, was not different in AMD 
groups. Nevertheless, a higher percentage of smokers in exudative 
against non-exudative group (44% vs. 29%) was found. Finally, 
the overweight patients outscored the normal weight patients in 
both groups; 53% in non-exudative and 56% in exudative; but no 
difference comparing groups was observed, as shown on table 2.
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DISCUSSION

The incidence and prevalence of AMD is increasing in
different populations, including Brazil. Until now, its exact
pathophysiology remains unknown but environment and genetics
factors, as in most of diseases, must both be present. Factors such
as increased life expectancy, sun exposure, smoking, obesity,
inflammation among others contribute to AMD development(6,7,22).
Currently, AMD is the leading cause of vision loss in industrialized
countries(2,9). The Brazil’s south region population has, mostly, an
European ancestry (not forgetting the high miscegenation in
Brazilian population). It is well known that ethnicity has a major
role in AMD development. The solar exposure, presumably due
to ultraviolet rays, may interfere in AMD development. A similar
prevalence of European inhabitants could be inferred for the
Brazil’s south region and (around 8 to 27%) and similar to central
America in north region(4,9,23–27).

A mean age of 73 years for AMD patients was found. This
is in agreement the expected age, since  an increment in cases
usually occurs after 65 years(9).

According to the literature, a proportion of about 10% of
exudative AMD would be expected(28). Even so, 50% of patients
had exudative form. We assume some reasons: a public tertiary
hospital, where only the most severe cases were being sent. A
delay or some difficulty in scheduling an ophthalmologic
appointment. Also the high cost of treatment for exudative AMD
could force patients to seek for public service.

The results of this study may be compared to available
studies of AMD. A higher incidence of exudative and late AMD
compared to the literature may be explained by the strict protocol
collection at a reference center. In Brazil, insufficient data about
AMD and the little knowledge of population and health

Table 2
 Demographic data from AMD patients and controls

AMD non- AMD          P-value
exudative exudative
(n = 34) (n = 34)

Age (±SD) years     73 ±7.70     73 ±8.80          p = 0.88*
Gender
Male      16 (47%)    17 (50%)          p = 1.00**
Female        17 (50%)  18 (53%)
Ethnicity
European      31 (91%) 32 (94%)        p = 1.00**
descendants
Afro

  descendants 5 (9%)      2 (6%)
Iris color***
Dark      23 (68%)    14 (41%)        p = 0.05**

   Light      20 (59%) 11 (32%)
Smoking****
Yes  10 (29%)    15 (44%)         p = 0.31**
No      24 (71%)  19 (56%)

  BMI
Normal      16 (47%)    15 (44%)
Pre-obesity             p = 1.00**
and obesity      18 (53%)    19 (56%)

AMD: age macular degeneration; BMI: body mass index; (*) t-test;
(**) Fisher’s exact test; (***)Light (blue or green); Dark (all the
others) (***) One or more pack-year

Table 1
 Demographic data from outpatients, retina and AMD

Variables  Outpatients    Retina       AMD       P value
(n = 346)     (n = 6155)  (n = 68)

Age (±SD) years    53 ±22        60 ±15       73 ±8.2    p < 0.001*

Gender
  Male 2216 (36%)   165 (48%)  33 (49%) p = 0.12**

      Female            3941 (64%)   181 (52%)  35 (51%)

(*)One-way ANOVA with Tukey ad hoc; (**)Chi-square test
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professionals about it, makes it a great challenge to know the
real incidence. We believe that reliable data could guide public
policies of early diagnosis and treatment, resulting a lower
morbidity with better financial and social cost outcomes(29–33).

Age-related macular degeneration is serious sight-threatening
disease. Nevertheless, there is little information about the real impact
of it in Brazil, even in major ophthalmology services. We hope that
these data can help to facilitate the access of AMD early disease
cases as well, preserving the patients sight and quality of life.

CONCLUSION

Most of the patients were European descendants. A higher
proportion of advanced cases of AMD comparing with literature
were found (50% of exudative form). Regarding ethnicity,
smoking habit and BMI, there was no difference comparing
exudative and non-exudative forms. These results may be
compared to available AMD studies, since there is little
information about AMD in Brazil.

REFERENCES

1. Klein R, Rowland ML, Harris MI. Racial/ethnic differences in
age-related maculopathy: Third National Health and Nutrition
Examination Survey. Ophthalmology. 1995;102(3):371–81.

2. Klein R, Chou C. Prevalence of age-related macular degenera-
tion in the US population. Arch Ophthalmol. 2011;129(1):75–80.

3. Le Tien. Screening campaign assesses AMD prevalence in France
[Internet]. 2008. p. 2008.[cited 2016 Jun 19]. Available from: http:/
/www.healio.com/ophthalmology/retina-vitreous/news/online/
{ac4874ba-8e12-4e7b-a861-4c45177c08ff}/screening-campaign-
assesses-amd-prevalence-in-france

4. Soubrane G, Haddad WM, Coscas G. [Age-related macular de-
generation]. Presse Med. 2002;31(27):1282-7. French.

5. Picoto M, Galveia J, Patrício S, Rodrigues A, Vaz F. Health and
vision related quality of life among patients with choroidal
neovascular age related macular degeneration. Rev Bras
Oftalmol. 2015;74(4):216–21.

6. Bok D. Evidence for an inflammatory process in age-related
macular degeneration gains new support. Proc Natl Acad Sci U S
A. 2005;102(20):7053–4.

7. Donoso LA, Kim D, Frost A, Callahan A, Hageman G. The Role
of inflammation in the pathogenesis of age-related macular de-
generation. Surv Ophthalmol. 2014;51(2):137–52.

8. Silva MR, Nobre MI, Carvalho KM  Montilha RC. Visual impair-
ment, rehabilitation and International Classification of Functioning,
Disability and Health. Rev Bras Oftalmol. 2014;73(5):291–301.

9. Wong WL, Su X, Li X, Cheung CM, Klein R, Cheng CY, et al.
Global prevalence of age-related macular degeneration and dis-
ease burden projection for 2020 and 2040: A systematic review
and meta-analysis. Lancet Glob Heal. 2014;2(2).

10. Oguido AP. Prevalência da maculopatia relacionada à idade, em
japonese e descendentes, na cidade de Londrina-PR [dissertação].
Londrina (PR):  Universidade de Londrina; 2004.

11. Romani FA. Prevalência de transtornos oculares na população
de idosos residentes na cidade de Veranópolis, RS, Brasil. Arq
Bras Oftalmol. 2005;68(5):649–55.

12. Instituto Brasileiro de Geografia e Estatística [Internet].
Evolução populacional e pirâmide etária 2014. [citado 2016 Jul
21]. Disponível em: http://www.cidades.ibge.gov.br/painel/
populacao.php?lang=&codmun=410690&search=parana|curitiba|infograficos:-
evolucao-populacional-e-piramide-etaria

13. Zarbin M. Current concepts in the pathogenesis of age-related
macular degeneration. Arch Ophthalmol. 2004;122(4):598–614.

14. De Almeida Torres RJ, Précoma DB, Maia M, Kaiber F, Prim C,
Luchini A, et al. Conceitos atuais e perspectivas na prevenção da
degeneração macular relacionada à idade. Rev Bras Oftalmol.
2008;67(3):142–55.

15. Silvestri G. Age-related macular degeneration: genetics and im-
plications for detection and treatment. Mol Med Today.
1997;3(2):84–90.

16. Zhao L, Grob S, Avery R, Kimura A, Pieramici D, Lee J, et al.
Common variant in VEGFA and response to anti-VEGF therapy
for neovascular age-related macular degeneration. Curr Mol Med.
2013;13(6):929–34.

17. Dedania VS, Grob S, Zhang K, Bakri SJ. Pharmacogenomics of
response to anti-VEGF therapy in exudative age-related macu-
lar degeneration. Retina. 2015;35(3):381-91.

18. Dos Reis Veloso CE, De Almeida LN, De Marco LA, Vianna RN,
Nehemy MB. Importance of genetic polymorphisms in the re-
sponse to age-related macular degeneration treatment. Rev Bras
Oftalmol. 2012;71(3):194–8.

19. Itty S, Day S, Lyles KW, Stinnett SS, Vajzovic LM, Mruthyunjaya
P. Vitamin D deficiency in neovascular versus nonneovascular
age-related macular degeneration. Retina. 2014;34(9):1779-86.

20. Hogg RE, McKay GJ, Hughes AE, Muldrew KA, Chakravarthy
U. Genotype-phenotype Associations in neovascular age-related
acular degeneration. Retina. 2012;32(9):1950:8.

21. Creative Research Systems [Internet]. 2015. [cited 2016 Jul 21].
Available from: http://www.surveysystem.com/sscalc.htm

22. Chaker L, Buitendijk GH, Dehghan A, Medici M, Hofman A,
Vingerling JR, et al. Thyroid function and age-related macular
degeneration: a prospective population-based cohort study - the
Rotterdam Study. BMC Med.  2015;13(1):94.

23. Joachim ND, Mitchell P, Kifley A, Wang JJ. Incidence, Progres-
sion, and associated risk factors of medium drusen in age-related
macular degeneration: findings from the 15-year follow-up of an
australian cohort. JAMA Ophthalmol. 2015;133(6):698-705.

24. Zajac-Pytrus HM, Pilecka A, Turno-Krecicka A, Adamiec-Mroczek
J, Misiuk-Hojlo M. The dry form of age-related macular degen-
eration (amd): the current concepts of pathogenesis and pros-
pects for treatment. Adv Clin Exp Med. 2015;24(6):1099-104.

25. Meng Q, Huang L, Sun Y, Bai Y, Wang B, Yu W, et al. Effect of high-
density lipoprotein metabolic pathway gene variations and risk fac-
tors on neovascular age-related macular degeneration and polypoi-
dal choroidal vasculopathy in China. PLoS One. 2015;10(12):1-13.

26. Wu J, Cho E, Willett WC, Sastry SM, Schaumberg DA. Intakes of
lutein, zeaxanthin, and other carotenoids and age-related macu-
lar degeneration during 2 decades of prospective follow-up.
JAMA Ophthalmol. 2015 ;133(12):1415–24.

27. Schick T, Ersoy L, Lechanteur YT, Saksens NT, Hoyng CB, den
Hollander AI, et al. History of sunlight exposure is a risk factor for
age-related macular degeneration. Retina. 2016;36(4):787–90.

28. Ho AC, Regillo CD, editors. Age-related macular degeneration
diagnosis and treatment.  New York, NY: Springer New; 2011.

29. Kume A, Ohshiro T, Sakurada Y, Kikushima W, Yoneyama S,
Kashiwagi K. Treatment patterns and health care costs for age-
related macular degeneration in  Japan: an analysis of national
insurance claims data. Ophthalmology. 2016;123(6):1263–8.

30. Li E, Greenberg PB, Voruganti I, Krzystolik MG. Cost and selec-
tion of ophthalmic anti-vascular endothelial growth factor agents.
R I Med J (2013). United States; 2016;99(5):15–7.

31. Zhao M, Feng W, Zhang L, Ke X, Zhang W, Xuan J. Cost-effec-
tiveness analysis of conbercept versus ranibizumab for the treat-
ment of age-related macular degeneration in China. Value Heal
J Int Soc Pharmacoeconomics  Outcomes Res. United States;
2015 Nov;18(7):A421.

32. Kourlaba G, Tzanetakos C, Datseris J, Rouvas A, Arzoumanidou D,
Maniadakis N. Cost-effectiveness analysis of intravitreal aflibercept
in the treatment of neovascular age-related macular degenera-
tion In Greece. Value Heal  J Int Soc Pharmacoeconomics  Out-
comes Res. United States; 2015;18(7):A421.

33. Schmier JK, Hulme-Lowe CK. Cost-effectiveness models in age-
related macular degeneration: issues and challenges.
Pharmacoeconomics. 2016;34(3):259–72.

Epidemiological profile of age-related macular degeneration patients in Federal University of Parana, Brazil

Corresponding Author
Fernando Morandini Pradella
Av. Silva Jardim, nº 2014
CEP 80250-200 – Curitiba (PR), Brasil
E-mail: fmpradella@gmail.com

Rev RBO _Set_Out_2016 _Português_Revisada 02.pmd 20/9/2016, 02:56355




