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ABSTRACT

Purpose: To study the influence of atopic conditions in the progression of corneal

ectasia in keratoconus patients.

Methods: Retrospective study of 56 eyes of 56 patients with Keratoconus, aged from 14
to 30 years old. Ectasia progression was evaluated between two scans separated by
12+3 months, using the tomographic variables Kmax, Km, K2, PachyMin, D-index, PCR
and Corneal Astigmatism. Data regarding atopy and eye rubbing habits were collected

from patients’ clinical records, accessed through the SClinico System.

Results: The prevalence of atopy in this sample was 60.7% and the prevalence of eye
rubbing habits was 76.8%. As for the prevalence of rhinitis, asthma and atopic dermatitis,
it is 53.6%, 12.5% and 16.1%, respectively. A statistically significant association was
found between atopy and eye rubbing (p=0.007), indicating that atopic patients have
more tendency to rub their eyes. No significant difference was found in the variation of
the tomographic indices Kmax, Km, K1, K2, PachyMin, D-index, PCR and Astig between
the two scans, when comparing the atopic and non-atopic groups of patients (p=0.821,
p=0.759, p=0.794, p=0.883, p=0.969, p=0.747, p=0.442 and p=0.720, respectively).
There were no significant associations between ectasia progression and atopy, eye
rubbing, rhinitis, asthma and atopic dermatitis (p=0.300, p=0.573, p=0.765, p=0.071 and

p=1.000, respectively).

Conclusion: Despite the lack of difference in ectasia progression found between KC
patients with and without atopy, an effective control of atopic conditions should be done

in order to reduce eye rubbing, a well-stablished risk factor for Keratoconus.






INTRODUCTION

Keratoconus (KC) is a primary ectatic disease characterized by corneal thinning
and cone-shaped protrusion, leading to irregular astigmatism, myopia and ultimately
severe vision loss"""®. Its prevalence is currently estimated at 265 per 100,000 in the
general population", with no significant difference between sexes, being considered
one of the most common ectatic disorders affecting the cornea!’® . It usually starts at
the second or third decades of life and progresses until the fourth decade, when the
progression normally slows down or might even arrest* ¢ 1% Although classically defined
as a noninflammatory disease, recent evidence suggests that inflammatory mediators
such as interleukin-1 (IL-1), interleukin-4 (IL-4), interleukin 6 (IL-6), interleukin-10 (IL-10),
Interferon-gamma (IFN gamma) and Tumor necrosis factor alpha (TNF alpha) may play
a role in the pathogenesis of KC, since their expression is altered in the tears of KC"*
.18 Also, the levels of superoxide dismutase, aldehyde dehydrogenase class 3 (ALDH3)
and catalase are reduced in KC, enzymes that remove reactive oxygen species which
have a known role in inflammatory reactions®. Despite the uncertainty underlying the
etiology and pathophysiology of the disease, there are some recognized/stablished
genetic and environmental risk factors, such as atopy, eye rubbing, exposure to sunlight,
family history of KC, ethnic differences and contact lens use(® 468 10.15.17-19)

The exact mechanism linking atopy and KC is still unsettled. Atopy is defined as
an increased predisposition to hypersensitivity reactions, comprehending asthma,
eczemalatopic dermatitis and allergy, the latter including conditions such as rhinitis,

*19 In patients with

vernal keratoconjunctivitis (VKC) and allergic conjunctivitis (AC)
allergic diseases, the exaggerated and vigorous eye rubbing due to increased ocular itch
is one of the causal associations proposed, since eye rubbing is a long known and well-

established risk factor® 8 1% 20 The microtrauma caused to the KC corneas epithelium

by rubbing leads to increased levels of inflammatory mediators and matrix



metalloproteinases (MMPs) degradative enzymes, resulting in excessive degradation of

(1.4.7.10.19) 'Higher levels of active forms of some MMPs were reported

extracellular matrix
in the tears of a majority of VKC patients and, in both VKC and AC, T cells infiltrate the
conjunctiva and are able to stimulate the expression of these enzymes, resulting in

(19 Moreover, the levels

MMPs activation and, therefore, excessive epithelium turnover
of tissue inhibitor of metalloproteinases-1 (TIMP-1) seem to be reduced in the corneas
of KC patients!”. Such data points toward a possible relationship between atopy and KC

1019 Results of many studies show a positive

that is independent from eye rubbing
association between atopy and KC, namely, an increased prevalence of atopic
conditions in KC patients when compared to normal controls and more severe disease
in KC patients with atopic conditions in comparison to KC patients without history of

4.10.12.14.21) " Other studies, some that used a control group from the general

atopy!
population rather than an age- and sex- matched group, didn’t find this positive
association® 131 Also, the parameters used to study atopy in this context vary widely
between studies, since some authors used the parameter “atopy” as a whole, while
others chose to analyze the individual atopic conditions (allergy, asthma and atopic
dermatitis, or even specific allergic diseases)“ .

Based on the apparent association mentioned above, it becomes pertinent to
further explore the implications of atopy in KC patients, including the possible
consequences in terms of disease progression. As far as literature is concerned, many
of the previous studies focused mainly on studying the prevalence of atopy in
keratoconus patients and its relation with disease severity. Nonetheless, only a few of
them presented results specifically regarding the association between atopic conditions
and ectasia progression. Such knowledge would be of extreme value for practitioners,
since it may indicate or not the necessity of a closer follow-up or a more aggressive
therapeutic approach for those patients. Despite the lack of a clear and consistent
definition, the term “ectasia progression” is defined in the Global Consensus on

Keratoconus and Ectatic Diseases (2015) by “a consistent change in at least 2 of the



following parameters (...): 1. Steepening of the anterior corneal surface; 2. Steepening
of the posterior corneal surface; 3. Thinning and/or an increase in the rate of corneal
thickness change from the periphery to the thinnest point”'"). Nowadays, modern corneal
tomography devices, such as Pentacam, allow to quantitatively evaluate changes in
these parameters and so evaluate the ectatic progression over a certain period of time®
22).

Considering all the above, the scientific question that the present study intends
to answer is: “Is there an association between the presence of atopic conditions in
patients diagnosed with keratoconus and the progression of disease related corneal

ectasia?”.



MATERIALS AND METHODS

Retrospective study of 56 eyes of 56 patients diagnosed with Keratoconus (KC)
in the Department of Ophthalmology of Centro Hospitalar Universitario de Sdo Joéo,
Portugal. This study was approved by the local ethics committee and conducted in
accordance to the requirements of Helsinki Declaration.

Patients included, aged from 14 to 30 years old, were patients followed in the
Ophthalmology Corneal Department for 1 year minimum by a corneal specialist (JPC,
LT or RM) and with a clinical and tomographic diagnose of clinical or subclinical KC,
including at least 3 Scheimpflug tomography measurements (Pentacam HR, OCULUS
Optikgerate GmbH, Wetzlar, Germany). For the purpose of this study, the tomographic
data selected to study ectactic progression was from two scans separated by 12+3
months of one eye of each patient (right eye chosen by default; left eye when absence
of disease in the right eye). All measurements were performed by experienced
Orthoptists and only patients whose measurements were labeled with “OK” by
automated image quality check were included. All stages of KC were included, including
subclinical Keratoconus only with early tomographic alterations if the other eye showed
clear signs of clinical Keratoconus. For the assessment of atopic conditions, information
was collected from clinical records of the patients using the SClinico informatic system.

Patients were eliminated if they met the following exclusion criteria: corneal cross-
linking treatment before or during the interval between the 2 scans; intracorneal ring
treatment before or during the interval between the 2 scans; patients with genetic
syndromes, other ocular diseases besides Keratoconus or diseases with ocular injury;
absence of clinical data regarding positive or negative history of atopic conditions.
Excluding the latter, the adoption/selection of such exclusion criteria appears in the
attempt to minimize factors that may influence the natural progression of KC and, thus,

function as confounding factors in relation to atopy effects on ectactic progression.



For the evaluation of ectactic progression, tomographic variables analyzed were
maximum keratometry (Kmax), minimum pachymetry (PachyMin), mean keratometry
(Km), keratometry of flat meridian (K1), keratometry of steepest meridian (K2), corneal
astigmatism (Astig = K2 — K1), posterior radius of curvature from 3.0 mm centered on
the thinnest point (PCR) and Belin/Ambrésio D-Index (D). Except for K1, these variables
are commonly accepted as progression markers with described cut-offs, although not
validated. Values corresponding to progression in each parameter are presented in
Table 1. Progression of KC was defined when at least two of the studied variables
confirm progression.

Information collected from clinical records of selected patients focused on
whether atopy was present or absent and, in the atopic patients, if they suffer from
rhinitis, asthma, atopic dermatitis or different combinations of the three. Data regarding
eye rubbing habits and use of corticosteroids or immunosuppressive drugs during the

evaluation period was also collected.

Statistical Evaluation

For the description of the sample’s characteristics, data are presented as counts
and proportions for categorical variables, and as mean and standard deviation for
continuous variables. To calculate the prospective variation in keratometric indices,
values obtained from the first tomographic scan (readings at baseline) were subtracted
from the second measurement readings. Therefore, a positive delta value corresponds
in this case to an increase in the readings of the respective parameter.

Statistical analysis was conducted using SPSS statistical software package
version 24 (SPSS inc., Chicago IL., USA), including descriptive statistical measures,
inferential statistical measures, Chi-square tests to analyze differences in qualitative
variables between groups and Student’s T-Test to analyze differences in quantitative

variables between groups. Levene’s Test and Kolmogorov-Smirnov Test were used to



assess homogeneity of variances and normal distribution assumptions, respectively. To
analyze progression, a multiple logistic regression model was applied to the variables of
interest. Statistical significance level for p-value was set at 0,05 (i. e. p-values below 0,05

indicate statistically significant results).



RESULTS

A total of 56 eyes from 56 KC patients were included in this study, as they met
the inclusion criteria, with data of 47 right eyes (83.9%) and 9 left eyes (16.1%) subjected
to analysis. A sample characterization at baseline is presented in Table 2.

Descriptive analysis of the patients’ sample shows a mean age of 24.34 years
(s.d. 4.091), male sex predominance (73.2% men vs. 26.8% women) and a prevalence
of atopy of 60.7%. As for the prevalence of each atopic conditions: 20 patients (35.7%)
of all patients had only rhinitis; 1 patient (1.8%) had only asthma; 3 patients (5.4%) had
only atopic dermatitis; 4 patients (7.1%) had rhinitis and asthma; 4 patients (7.1%) had
rhinitis and atopic dermatitis; 2 patients (3.6%) had all of the three conditions (Table 3).
This accounts for a total prevalence of 53.6% for rhinitis, 12.5% for asthma and 16.1%
for atopic dermatitis.

A total of 13 patients (23.2%) reported no eye rubbing habits; 19 patients (33,9%)
said they rarely rub their eyes, 18 patients (32.1%) said they sometimes rub their eyes
and 6 patients (10.7%) said they often rub their eyes, making a total of 43 patients
(76.8%) with eye rubbing habits.

As for the prevalence of eye rubbing in atopic patients, 31 patients (91.0%) of the
34 patients with atopy reported eye rubbing habits. Overall prevalence of eye rubbing
habits was significantly higher in patients with atopy than in non-atopic patients
(p=0.007).

Only 1 patient (1,8%) reported the use of corticosteroids or immunosuppressive
drugs during the ectactic progression assessment period between the two tomographic
scans.

At baseline, best corrected visual acuity was 0.80£0.21, with glasses or contact

lenses, and the mean spherical equivalent of the studied eyes was -2.14+2.09 dioptres.



Concerning keratoconus severity classification, the majority of eyes were graded
as stage 2 (n= 11; 19,6%) or stage 3 (n=14; 25,0%). Eyes in all stages of keratoconus
were included except stage 4.

Variation in single tomographic parameters (Kmax, Km, K1, K2, PachyMin, D,
PCR, Astig) in the group of atopic patients and in the group of non-atopic patients is
presented in Table 4. A statistically significant association between the variations of
keratometric readings and atopy was not found in any of the analyzed parameters.

Considering KC progression as a significant evolution in at least 2 tomographic
variables, 38 eyes (67.9%) showed progression, with 23 of these eyes (41.1%) having
progressed in 3 or more variables simultaneously. A total of 18 eyes were considered as
non-progressive, including fourteen eyes (25.0%) with progression in only one variable
and four eyes (7.1%) with no progression in any of the variables.

As for the progression in each one of the variables, 15 eyes (26.8%) progressed
in Kmax; 16 eyes (28.6%) progressed in Km; 17 eyes (30.4%) progressed in K2; 15 eyes
(26.8%) progressed in D-index; 25 eyes (44.6%) progressed in Astigmatism; 23 eyes
(41.1%) progressed in PCR; 14 eyes (25.0%) progressed in minimum pachymetry (Table
5).

Comparison between the progressive group and the non-progressive group, did
not show any statistically significant differences in the variables eye rubbing, atopy,
rhinitis, asthma and atopic dermatitis (p=0.300, p=0.573, p=0.765, p=0.071 and p=1.000,
respectively). A negative association was found between KC progression and asthma,
with a majority of asthma patients not showing disease progression, but this association

was not statistically different (p=0.071).



DISCUSSION

There is already some literature regarding the relation between atopy and
keratoconus, specially the prevalence of certain atopic conditions and their possible role
as risk factors for this primary ectactic disease. In this study, the main objective was to
investigate the influence of atopy in keratoconus progression and, thus, the eventual
necessity of a tighter follow-up in these patients, if faster or more severe ectasia evolution
is present.

As far as the prevalence of atopy in Keratoconus patients is concerned, values
vary widely among studies, although approximately concentrated in the 30% to 55%

(2.4.5.8,10.14.18) Therefore, the 60.7% percentage of atopic patients in our cohort is

range
slightly higher than expected. This discrepancy may stem from the different atopic
conditions included in the definitions of “atopy” or “allergic diseases” variables in each
study. Regarding prevalence of specific atopic conditions, there is also a wide variation
of reported values in literature, being our patients’ cohort percentages within the values
described in previous studies* 9.

Most authors report that around 50% of keratoconus patients have the habit of
rubbing their eyes® * 1829 3 value lower than the 76.8% percentage calculated in our
patients’ sample. A significantly higher prevalence of eye rubbing habits was found in
atopic patients comparing to non-atopic patients, a result that supports the hypothesis of
eye rubbing being the link between allergic diseases and keratoconus, given its well-
stablished role as risk factor for KC* 8 10.20)

Analysis of single tomographic parameter progression in the atopic patients’
group and the non-atopic patients’ group did not show statistically significant differences
between the two in any of the variables. Also, unlike the results of previous studies in
which a significant difference was found between progressive and non-progressive

13, 18)

keratoconus patients regarding eye rubbing and atopy! , a significant positive

association between progression of KC and eye rubbing, atopy, rhinitis, asthma and



atopic dermatitis could not be found in this study. The small sample size is one of the
possible explanations for this lack of statistical significance. Other possible explanations
are the absence of a clear definition for ectactic progression"” and an excessively short
progression evaluation period. It's also worth noticing that, in some clinical records,
patients’ data about their atopic conditions are self-reported instead of a diagnosis made
by an immunoallergologist. This can lead to an information bias due to misdiagnosed
allergic diseases reported by patients. In addition, some information might be missing,
with some of the non-atopic patients having undiagnosed atopic conditions.

In conclusion, our results do not demonstrate a difference in ectasia progression
between keratoconus patients with and without atopy. Nevertheless, a significant
association was found between the presence of atopy and eye rubbing habits. In light of
these findings, we can conclude that effective control of atopic conditions can be
beneficial for keratoconus patients by reducing the frequency of eye rubbing, a well-
known risk factor for keratoconus and ectasia impairment.

The lack of association between atopy and disease progression found in this
study could be a small glimpse of what will be the answer to the posed scientific question,
and it would be of great interest to further analyze this relation, namely, in studies with

larger patient cohorts.
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ABBREVIATIONS

Astig: Corneal astigmatism

D: Belinf/Ambroésio D-index



K1: Keratometry of flat meridian

K2: Keratometry of steepest meridian
KC: Keratoconus

Kmax: Maximum keratometry

Km: Mean keratometry

PachyMin: Minimum pachymetry;

PCR: Posterior radius of curvature from the 3.0 mm centered on the thinnest point
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TABLES

Table 1. Keratoconus progression parameters and respective cut-off values used to document progression.

Variable Cut-off value
Kmax(23) 1D increase
PachyMin(?4 2% decrease

Km® 0,75D increase
K2(25) 1D increase
Astig28) 1D increase

PCR® 0.085mm decrease

D@7 0.42 increase

Kmax, maximum keratometry; PachyMin, minimum pachymetry; Km, mean
keratometry; K2, keratometry of steepest meridian; Astig, corneal astigmatism;
PCR, posterior radius of curvature from the 3.0 mm centered on the thinnest point;
D, Belin/Ambrésio D-index.



Table 2. Summary of the characteristics of the patients’ sample and characterization of tomographic indices.

Mean (SD) Minimum Maximum
Women, n n=15 (26.8%)
Right eye, n n=47 (83.9%)
Cort, n n=1(1.8%)
Age, years 24.34 (4.09) 14 30
BCVA, decimal 0.80 (0.21) 0.10 1.00
ii‘::::’:' equivalent, -2.14 (2.09) -8.50 0.50
Kmax, diopters 55.29 (7.45) 42.40 78.00
AKmax, diopters 0.44 (1.48) -2.20 5.90
Km, diopters 47.47 (5.00) 39.90 66.40
AKm 0.32 (0.61) -1.00 2.20
K1, diopters 45.91 (4.62) 39.20 63.60
AK1 0.39 (1.10) -0.90 7.30
K2, diopters 49.06 (5.68) 41 69
AK2 0.37 (0.86) -1.70 2.90
PachyMin, um 462.20 (47.23) 338 550
APachyMin -0.6071 (11.25) -32 23
D 8.44 (4.67) 1.90 2422
AD 0.34 (0.99) -3.41 2.97
PCR, mm 5.05 (0.68) 3.39 6.52
APCR -0.66 (0.15) -0.57 0.52
Astig, diopters 3.14 (2.33) -0.80 10.60
AAstig -0.02 (1.15) -6.60 2.30

Results are expressed as mean + SD (standard deviation) for continuous variables and female gender,
right eyes and use of corticosteroids/immunosuppressive drugs are expressed as count and percentage.
BCVA, Best corrected visual acuity; Kmax, maximum keratometry; Km, mean keratometry; K71, keratometry
of flat meridian; K2, keratometry of steepest meridian; PachyMin, minimum pachymetry; D, Belin/Ambrosio
D-Index; PCR, posterior radius of curvature from 3.0 mm centered on the thinnest point; Astig, corneal
astigmatism. The A before some of the variables represents the variation of readings between the first and
the second measurement after 12+3 months in the respective variable.



Table 3. Number and percent of atopic conditions in the patients’ sample.

N (%)
Rhinitis 20 (35.7%)
Asthma 1(1.8%)
Atopic dermatitis 3 (5.4%)
Rhinitis + Asthma 4 (7.1%)
Rhinitis + Atopic dermatitis 4 (7.1%)
Atopy (total) 34 (60.7%)

N, number of patients; %, percentage.

Table 4. Variations of tomographic indices in the atopic and the non-atopic groups of patients.

No atopy (n=22) Atopy (n=34) P value
AKmax (mean, SD) 0.39 1.04 0.48 1.72 0.821
AKm (mean, SD) 0.35 0.52 0.30 0.66 0.759
AK1 (mean, SD) 0.34 0.58 0.42 1.35 0.794
AK2 (mean, SD) 0.39 0.53 0.36 1.03 0.883
é';?chyw" (mean, -0.68 8.68 -0.56 12.76 0.969
AD (mean, SD) 0.40 1.07 0.31 0.95 0.747
APCR (mean, SD) -0.09 0.16 -0.05 0.13 0.442
AAstig (mean, SD) 0.05 0.45 -0.06 1.44 0.720

Variations (represented by A) of tomographic indices in the group of patients with atopy (“Atopy”)
and in the group of patients without atopy (“No atopy”) - measurements of the first tomographic
scan subtracted from the measurements of the second tomographic scan. Kmax, maximum
keratometry; Km, mean keratometry; K1, keratometry of flat meridian; K2, keratometry of steepest
meridian; PachyMin, minimum pachymetry; D, Belin/Ambrésio D-Index; PCR, posterior radius of
curvature from 3.0 mm centered on the thinnest point; Astig, corneal astigmatism.



Table 5. Number and percent of keratoconus eyes with progression according to each tomographic
parameter.

Variable Progressors
Kmax 15 (26.8%)
Km 16 (28.6%)
K2 17 (30.4%)
D 15 (26.8%)
Astig 25 (44.6%)
PCR 23 (41.1%)
PachyMin 14 (25.0%)

Kmax, maximum keratometry; Km, mean keratometry; K2,
keratometry of steepest meridian; D, Belin/Ambroésio D-
Index; Astig, corneal astigmatism; PCR, posterior radius of
curvature from 3.0 mm centered on the thinnest point;
PachyMin, minimum pachymetry; %, percentage. Cut-off
values used to determine progression are presented in
table 1.
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least 1200 dpi. If created in an MS Office program, send the native (DOC, PPT, XLS) file.
e Photographs, radiographs and other halftone images must be saved at a resolution of at
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consecutively in the Description field when uploading the files.

Figure Legends
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appear on a separate manuscript page after the references. Use scale markers in the image for
electron micrographs, and indicate the type of stain used.

Color Figures

Authors may choose to pay to publish color figures in the print issue of the journal. There is a
per figure color charge. At the proof stage, authors will be given the option to choose to pay
for color in print. If an author does not want to pay for color, the publisher will convert the
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the article at no cost to the author.

Tables
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embedded in the manuscript text file. Please do not upload images of tables. All tabular matter
must be editable. An image of a table, such as a scan, is not acceptable for publication. Cite
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Digital Content," should include a sequential humber, and should provide a brief description of
the supplemental content. Provide a legend of supplemental digital content at the end of the
text. List each legend in the order in which the material is cited in the text. The legends must
be numbered to match the citations from the text. Include a title and a brief summary of the
content. Authors must get written and signed permission from patients if the patient would be
recognizable. Copyright and Permission forms for article content including supplemental digital
content must be completed at the time of submission. If an article with SDC is accepted, our
production staff will create a URL with the SDC file. The URL will be placed in the call-out within
the article. SDC files are not copyedited by LWW staff, they will be presented digitally as
submitted.

Supplemental Digital Content Size & File Type Requirements

To ensure a quality experience for those viewing supplemental digital content, it is suggested
that authors submit supplemental digital files no larger than 10 MB each. Documents,
graphs, and tables may be presented in any format. Figures, graphics, and illustrations should
be submitted with the following extensions: .tif, .eps, .ppt, .jpg, .gif.

Supplemental Video and Audio Guidelines

MP4 Video Format

This document provides general guidelines for encoding videos to MP4. All video destined for
the journals platform MUST be encoded in MP4 Video (.mp4) format. This format allows for
embedded, streaming playback through the journal website and also works on iOS and Android
mobile devices.

H.264 Video Codec

Video should be encoded using the H.264/Advanced Video (AVC) codec with the extension as
(.mp4). H.264 is an excellent codec for desktop video and can be played in wide variety of
mobile browsers including the iPhone/iPod/iPad and Android. Its compression quality is better
than any other widely available codec on the market, meaning that at the same bitrate, a
H.264 video will generally look better than a video in another codec (and conversely, at the
same visual quality, a H.264 file will generally be smaller).

MP3 Audio Codec
Audio should be encoded using the MPEG Layer III (MP3) codec. Videos with people talking and
no music can be encoded in mono. Videos using music should be encoded in stereo.

File Size

Stand Alone

For standalone video that will be posted in the video gallery video size should be limited to (1)
GB in size. Given the encoding recommendation for 1280x720, this would allow for around 45
minutes of video. It is advised to break videos more than 45 minutes into multiple parts for the
best user experience.

SDC

For Supplemental Digital Content (SDC) video size should be limited to (100) MB in size.
For more information, please review LWW's requirements for submitting supplemental digital
content: http://links.lww.com/A142.

Style

Pattern manuscript style after the American Medical Association Manual of Style (10th edition).
Refer to drugs and therapeutic agents by their accepted generic or chemical names, and do not
abbreviate them. Use code numbers only when a generic name is not yet available. In that
case, supply the chemical name and, if appropriate, a figure giving the chemical structure of
the drug. Capitalize the trade names of drugs and place them in parentheses after the generic
names. To comply with trademark law, include the name and location (city and state in USA;
city and country outside USA) of the manufacturer of any drug, supply, or equipment
mentioned in the manuscript. Use the metric system to express units of measure and degrees
Celsius to express temperatures, and use SI units rather than conventional units.

For enquiries regarding submission of your manuscript
Please contact the Production Coordinator, Leslie Burke at: |[burke@corneasociety.org or (703)
591-2220.
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Open Access

LWW'’s hybrid open access option is offered to authors whose articles have been accepted for
publication. With this choice, articles are made freely available online immediately upon
publication. Authors may take advantage of the open access option at the point of acceptance
to ensure that this choice has no influence on the peer review and acceptance process. These
articles are subject to the journal’s standard peer-review process and will be accepted or
rejected based on their own merit.

Authors retain copyright
Authors retain their copyright for all articles they opt to publish open access. Authors grant
LWW a license to publish the article and identify itself as the original publisher.

Creative Commons license

Articles opting for open access will be freely available to read, download and share from the
time of publication. Articles are published under the terms of the Creative Commons License
Attribution-NonCommerical No Derivative 3.0 which allows readers to disseminate and reuse
the article, as well as share and reuse of the scientific material. It does not permit commercial
exploitation or the creation of derivative works without specific permission. To view a copy of
this license visit: http://creativecommons.org/licenses/by-nc-nd/3.0.

Compliance with NIH and Other research funding agency accessibility requirements
A number of research funding agencies now require or request authors to submit the post-print
(the article after peer review and acceptance but not the final published article) to a repository
that is accessible online by all without charge. As a service to our authors, LWW identifies to
the National Library of Medicine (NLM) articles that require deposit and transmits the post-print
of an article based on research funded in whole or in part by the National Institutes of Health,
Wellcome Trust, Howard Hughes Medical Institute, or other funding agencies to PubMed
Central. The revised Copyright Transfer Agreement provides the mechanism. LWW ensures
that authors can fully comply with the public access requirements of major funding bodies
worldwide. Additionally, all authors who choose the open access option will have their final
published article deposited into PubMed Central.

FAQ for open access
http://links.lww.com/LWW-ES/A48

After Acceptance

Electronic Page Proofs and Corrections

Corresponding authors will receive electronic page proofs to check the copyedited and typeset
article before publication. Portable document format (PDF) files of the typeset pages and
support documents (such as the reprint order form) will be sent to the corresponding author by
e-mail.

Complete instructions will be provided with the e-mail for downloading and printing the files
and for faxing or e-mailing the corrected page proofs to the publisher.

It is the author's responsibility to ensure that there are no errors in the proofs. Changes that
have been made to conform to journal style will stand if they do not alter the authors'
meaning. Only the most critical changes to the accuracy of the content will be made. Changes
that are stylistic or are a reworking of previously accepted material will be disallowed. The
publisher reserves the right to deny any changes that do not affect the accuracy of the
content. Authors may be charged for alterations to the proofs beyond those required to correct
errors or to answer queries. Proofs must be checked carefully and corrections faxed within 24
to 48 hours of receipt, as requested in the cover letter accompanying the page proofs.

Reprints

Authors will receive a reprint order form with the electronic page proofs that includes reprint
costs. Reprint requests should be faxed with the corrected proofs, if possible. Reprints are
normally shipped 6 to 8 weeks after publication of the issue in which the item appears. Contact
the Reprint Department, Lippincott Williams & Wilkins, 351 W. Camden Street, Baltimore, MD
21201; Fax: (410) 528-4434; E-mail: reprints@wolterskluwer.com with any questions.
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Parecer da Comissao de Etica do

Centro Hospitalar Universitario de Sdo Jodo / Faculdade de Medicina da Universidade do Porto

Titulo do Projecto: O papel da doenga atdpica na progressao de queratocone

Nome da Investigadora Principal: Maria Leal Antdo, estudante do MIM da FMUP

Onde decorre o Estudo: No Servico de Oftaimologia do CHUSJ. Dispde de autorizagao
do Prof. Doutor Fernando Falcao Reis.

Objectivos do Estudo:

Avaliar o papel da doenca atopica na velocidade e grau de progresséo de
queratocone, num intervalo de tempo médio de 1 ano, numa vis&o retrospetiva.
Estudo realizado no ambito do Mestrado Integrado em Medicina da FMUP, sob
orientacdo do Dr. Jodo Carlos Pinheiro Costa.

Concepgao e Pertinéncia do estudo:

Estudo retrospetivo.

Ao analisar a influéncia de doenca atépica na progressdo desta patologia, poderao
desenhar-se algumas conclusdes no que diz respeito a necessidade ou nao de um
seguimento mais apertado ou tratamento mais agressivo em doentes com
antecedentes de doenca atopica.

Pretende-se, assim, recolher dados no SClinico relativos a avaliagdo de doentes com
queratocone seguidos na consulta de Sec¢ado de Cérnea do Servigo de Oftaimologia
do CHUSJ, obtidos por Pentacam, durante um periodo de seguimento de cerca de 2
anos (2016 a 2018); recolher dados no SClinico relativos a antecedentes de patologia
atopica (rinoconjuntivite alérgica; asma alérgica; dermatite atépica) nos doentes

avaliados por Pentacam e selecionados anteriormente.

Beneficio/risco: Nao aplicavel

Confidencialidade dos dados:

Os dados serdo codificados, de modo a nao permitir a identificagéo dos participantes.
Apresentou um pedido de reutilizacdo de registos clinicos para Investigagéo e
Desenvolvimento ao RAL



Respeito pela liberdade e autonomia do sujeito de ensaio: Nao aplicavel

Curriculum da investigadora: Adequado a investigacéo.

Data previsivel da conclusdo do estudo: Margo de 2020

Conclusdo: Proponho um parecer favoravel a realizacdo deste projecto de
investigacao.

Porto, 23 de janeiro de 2020

O Relator da CE,

;1 .\/\/\“‘ \’\




Comissao de Etica Centro Hospitalar Sdo Jodo /
/ Faculdade de Medicina da Universidade do Porto | n.°

[BAPORTO

FMUP FACULDADE DE MEDICINA

—— Dvimaisorome  Questiondrio para submissao de Investigagao
SAO JOAO

Exmo. Sr. Presidente da Comisséo de Etica do Centro Hospitalar de Sdo JoGo/
Faculdade de Medicina da Universidade do Porto,

Pretendendo realizar a investiga¢éo infracitada, solicito a V. Exa., na qualidade de Investigador, a sua apreciac@o e a

elaboracdo do respetivo parecer. Para o efeito, anexo toda a documentacao requerida.

e -
IDENTIFICACAODOESTUDO
Titulo da investigacéo: O Papel da Doencga Atopica na Progressao de Queratocone
Nome do investigador: Maria Leal Antao
Endereco eletrénico: marialealantao@gmail.com Contacto telefénico: ° 0002045
Caracterizacdo da investigacao:
Estudo retrospetivo [] Estudoobservacional [] Estudo prospetivo
il Inquérito ] Outro.Qual?
Tipo de investigagao:
[] Comintervencao Sem intervencao
Formagao do investigador em boas praticas clinicas (GCP): [_] Sim Nao
Promotor (se aplicdvel):
Nome do orientador de dissertagao/tese (se aplicdvel): Jodo Carlos Pinheiro Costa
Endereco eletrénico: joaopinh@hotmail.com
Local/locais onde se realiza a investigagao: Servigo de Oftalmologia do Centro Hospitalar Universitario do Sdo Jodo
Data prevista para inicio: 5 / 09 / 2019 Data prevista para o término: 23 / 03 / 2020
PROTOCOLO DO ESTUDO
Sintese dos objetivos: o .
O objetivo da investigagéo € avaliar o papel da doenga atopica na velocidade e grau de progressdo de queratocone, num
intervalo de tempo médio de um ano, numa visdo retrospetiva.
Fundamentagéo ética (ganhos em conhecimento/inovagao; ponderagao beneficios/riscos):
A importancia deste estudo reside nas implicages que os seus resultados poderao ter a nivel de seguimento e tratamento de
doentes com queratocone. Ao analisar a influéncia de doencga atopica na progressao desta patologia, poderdo desenhar-se
algumas conclusdes no que respeita & necessidade ou ndo de um seguimento mais apertado ou tratamento mais agressivo
em doentes com antecedentes de doencga atopica.
Dado tratar-se de um estudo retrospetivo, ndo de prevé que a realizagao do mesmo acarrete qualquer risco para os doentes.
. J
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(CONFIDENCIALIDADE

De que forma é garantida a anonimizacao dos dados recolhidos de toda a informagao?

Oinvestigador necessita ter acesso a dados do processo clinico? Sim [ ] Nao
Estd previsto oregisto de imagem ou som dos participantes? []Sim Nao
Se sim, estd prevista a destruicao deste registo apds o sua utilizagao? [Jsim [] Nao
CONSENTI MENTO

O estudoimplica recrutamento de:

Doentes: [_] Sim Nao Voluntarios saudaveis: [_] Sim Nao

Menores de 18 anos: sim [ Nao

Outras pessoas sem capacidade do exercicio de autonomia: U] sim Nao

Ainvestigacdo prevé a obtencao de Consentimento Informado: [ Sim Nao

Se nao, referir qual o fundamento para a isengao:

Todos os doentes incluidos no estudo sdo j& seguidos habitualmente no Servigo de Oftaimologia do Centro Hospitalar Sdo
Jodo realizando os exames incluidos no estudo de forma rotineira e em ambiente normal de consulta, sem qualquer prejuizo
para o doente ou encargo financeiro.

Existe informacao escrita aos participantes: | | Sim Nao

PROPRIEDADE DOS DADOS
A investigacao e os seus resultados sdo propriedade intelectual de:

] Investigador (] Promotor  [] Ambos (] Servico onde é realizado
Nao aplicavel Outro:

BENEFICIOS, RISCOS E CONTRAPARTIDAS PARA OS PARTICIPANTES

Beneficios previsiveis:
Nenhuns

Riscos/incémodos previsiveis:
Nenhuns

Sao dadas contrapartidas aos participantes:
-pela participacao [ sim [J Nao Nao aplicavel
- pelas deslocagées [ sim [J Nao Nao aplicavel
- pelas faltas ao emprego []sim [J Nao Nao aplicavel
-por outras perdasedanos [ | Sim [ ] Nao Nao aplicavel

CUSTOS /PLANO FINANCEIRO

Os custos da investigagao sao suportados por:

O Investigador [] Promotor  [] Servicoonde é realizado
Nao aplicavel Outro:
\Existe protocolo financeiro? [ | Sim Nao
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(LISTA DEDOCUMENTOS ANEX0S
Pedido de autorizagdo ao Presidente do Conselho de Administraggo do Centro Hospitalar de Sao Jodo (se aplicdvel)

[] Pedidode autorizagdo a Diretora da Faculdade de Medicina da Universidade do Porto (se aplicdvel)
Protocolo do estudo
Declaragdo do Diretor de Servigo onde decorre o estudo
(sendo um estudo na érea de enfermagem deve anexar tombém a concordéncia da chefia de enfermagem)
Profissional de ligagdo
Informac&o dos orientadores
[ Informacao ao participante
(] Modelo de consentimento

] Instrumentos a utilizar (inquéritos, questiondrios,escalas, p.ex.):

Curriculum Vitae abreviado (mdx. 3 pdginas)
(] Protocolo financeiro

Outros:

Pedido de reutilizagdo de Registos Clinicos para Investigagdo e Desenvolvimento

COMPROMISSO DE HONRA E DECLARACAO DE INTERESSES

Declaro por minha honra que as informagées prestadas neste questiondrio séo verdadeiras. Mais declaro que, du-
rante o estudo, serdo respeitadas as recomendagées constantes da Declaracdo de Helsinquia (1960 e respetivas
emendas), e da Organiza¢Go Mundial da Satide, Convengéao de Oviedo e das “Boas Praticas Clinicas” (GCP/ICH) no
que se refere & experimentagdo que envolve seres humanos. Aceito, também, a recomendacdo da CES de que o re-
crutamento para este estudo se fard junto de doentes que nao tenham participado em outro estudo, nos dltimos trés

meses. Comprometo-me a entregar a CES o relatdrio final da investigagdo, assim que concluido.

Porto, 06 de_ Dezembro de 2019 ) '
Nome legivel Maria Leal Antao l”/(mk/:ﬂ/q'm;?fi’
/’ f bssinatura
- f J
( : i : I3 60, 20¢)
Parecer da Comissao de Etica do Centro Hospitalar de So Jodo/ FMUP Emitido na reunido plendria da CEde J_Ci | <ol
A Comissio de Etica para a Saide
APROVA por una ie o parecer do
Relator, pelo que nada tem a opor a
realizagio deste projecto de investigagio.
- J
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1 RESPONSAVEL PELO ACESSO A INFORMACGAO f

Numero do Pedido

g-é! é', Pedido de Reutilizacao de Registos Clinicos ool AR M|

S8 para Investigacao e Desenvolvimento (I&D) (Apreencher peloGalinete de Apolo ao RA}
b Y

SAO JOAO

PN -
F
& 222/8)

1 2.2 ,00 /ZLZ/O

(1. Identificagao do(s) Investigador(es) ~recrcriment Oorigaorc

1.1.Investigador Principal
. Maria Leal Antao

Nom §
Contactotelefénico | 21 [ °21°21°14181%41°1 | | | | .
Endereco eletrénico marialealantao @ gmail.com

1.2. Investigador(es) Associado(s)

Numero Total: 1 . .
Nome JO80 Clar*os Pinheiro Costa

L9018 MY 14191917) |

Contacto telefénico | )
joaopinh @ hotmail.com

Endereco eletrénico

Nome

Contactotelefénico || | | | [ | [ | | | [ | |
Endereco eletrénico @

Nome

Contactotelefénico || | | 1 | | [ 1 [ | | | |
Enderego eletronico @

1.3. Afiliacdo Institucional do Investigador Principal

1.3.1. Grupo Profissional

] Médico(a) [] Enfermeiro(a) [:] Docente
D Outro. Qual?

1.3.2. Documento de identificacdo pessoal ou profissional

Estudante

Cartaode Cidadao [[] Bilhete de Identidade [] célula Profissional
D Cartaode Docente D Cartao de Estudante D Outro. Qual?
1 4 1.2 4
Numerode Documento | | | 9] OIJ 1 6 | I T
g

2.1. Enquadramento da investigagao
Trabalho académico de investigacdo e desenvolvimento:
L—_] Nao conferidor de grau
Conferidor de grau: D Licenciatura Mestrado D Doutoramento

\D Projeto de investigagao e desenvolvimento

-
2.Enquadramento e Identificac¢do do Trabalho de Investigacdo e Desenvolvimento ~rconciimento Corigardrio
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-
2.2.Entidade(s) que tutela(m) a investigagao

Centro Hos&italar de Sao Jodo

Servico: Oftalmologia

Universidade do Porto

Faculdade / Instituto: Faculdade de Medicina da Universidade do Porto

[] OutraInstituicao. Qual?

Hd alguma parceria entre instituigdes?

Nao  [_] Sim.Qual(is)?

2.3.0rientadox: »— 968104527
Contactotelefénico | | | | || [7{"] | i
Enderego eletrénico Joaopinh @ hotmail.com

4. Titul isgri
%) 5§p3f’?§1 ogcénga Atdpica na Progressao de Queratocone

Deverd posteriormente indicar o titulo definitivo para emissdo do Certificado de ReutilizagGo pelo RAI -
DAta REuse Certificate for Research - DARE através dos contactos disponiveis no fim deste formuldrio.

2.5. Acessorequerido
[] Ficheiro

Descri¢ao do patrimdnio informacional a que pretende ter acesso, identificando a informagdo a obter, i.e. nome, morada, diagnéstico, idade, cddi-
gos dos distritos, entre outros.

L—_l Consulta de processos clinicos em ambiente papel:
[:] Bloco D Consulta Externa D Hospital de Dia (] Internamento D MCDT D Urgéncia

Deverd anexar ficheiro(s) contende a identificacdo do pretendido, i.e. numeros de processos,
episddios, numeros de utente, entre outros.

Consulta de registos clinicos eletrénicos

Especificar os Sistemas de Informagao:
SClinico. Pentacam.

209219, 193,123

Data previsivel de fim de utilizagao das credenciais de acesso |

D Qutro Acesso. Qual?

2.3.Pareceres e Autorizagoes

[] Autorizagao da Hierarquia

(] Protocolo Cientifico Aprovado !

Parecer da Comissao de Etica para a Satide (CES)’
D Parecer do Centro de Epidemiologia Hospitalar

Deverd anexar ficheirofs) contendo copia dos documentos referentes as opgées selecionadas.
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4 . A

3. Observagdes meencrimento Faculranvo
A J
~

—
4. Aceitagdo dos Termos e Condicdes da Reutilizagao

Cumulativamente com as obrigagoes decorrentes da lei jé citada (n.° 2 e 3do artigo 21 e on.° 1 e 2 do artigo 12, ambos da Lei n.°
26/2016, de 22 de agosto) ao submeter o presente pedido concordo e fico ainda vinculado aos seguintes termos e condicdes:
»  Comprometo-me a manter confidencial toda a informacgao a qual vou ter acesso;

= Nao vou elaborar registos, susceptiveis de identificar ou tornar identificavel a identidade das pessoas a quem os mesmos
dizem respeito;

= Naovouelaborar, nem ficar na posse, de copias de bases de dados utilizadas na recolha de informagéo;

»  Comprometo-me a obter junto da Comisséo Nacional de Protegao de Dados (CNPD) as necessarias autorizagdes, para eventuais
bases de dados que venha a conceber e utilizar no ambito da presente investigacao;

*  Comprometo-meadevolver ao Centro Hospitalar de Sao Jodo, na pessoa doseu Diretor Clinico, as bases de dados e o resultado
dainvestigacao;

*  Comprometo-me a ocultar os elementos de identificagio da(s) pessoa(s) a quem os registos digam respeito, em futuras e
eventuais publicagées de resultados;

»  Comprometo-me a consultar os processos clinicos nas instalagdes que me forem indicadas para o efeito;

»  Comprometo-me a obter os necessarios pareceres, quer da Comissdo de Etica do Hospital, quer do Centro de Epidemiologia
Hospitalar, sempre que necessério;

*  Comprometo-meacitar as fontes sempre que publicitar o trabalho de investigagio independentemente de requerer a Certi-
dao de Reutilizagao (DAta REuse Certificate for Research - DARE);

*  Tomeiconhecimento, que a violagao de qualquer dos compromissos aqui assumidos, resultara no apuramento de responsabili-
dades disciplinares, civis e penais e ainda, a impossibilidade futura de aceder a informagao de satide para fins de investigacao.

\

N
(5. Decisdo do investigador sobre requerer a DAta REuse Certificate for Research ~ DARE oo imeri Onricarone

Pretendo desde ja requerer a Certidao de Reutilizagao (DARE) cujo sentido, valor e significado
consultei em http://portal-chsj.min-saude.pt/pages/710.

D Néo pretendo requerer a Certidao de Reutilizagao (DARE) cujo sentido, valor e significado

consultei em http;//portal-chsj.min-saude.pt/pages/710.
N

v
(6. Asginatura )

Nota 1: Se o presente pedido for submetido eletronicamente ou faz assinatura digital qualificada: ou posteriormente vem ao Centro Hospitalar de Séo Joéo exibir o seu documento de identi-
ficagéo pessoal; ou no dmbito do seu espago de liberdade e como manifestagdo expressa do seu consentimento envia cdpia do referido documento, neste caso, concluido o processo ser-lhe-d
devolvida ou eliminada a cépia do documento de identificagdo pessoal. conforme as indicagdes que dé

Nota 2: Se o presente pedido for entregue presencialmente, assina e exibe o documento de identificagdo a quem recebe o pedido.

paea 12101710113 198, Hoien Lot A i

Investigador Principal
\_ ' J

Em caso de divida no preenchimento contacte através dos enderecos eletrénicos
rai.reutilizacao.id@chsj.min-saude.pt ou ruiguimaraes@chsj.min-saude.pt
ou pelos niimeros de telemével 262 204 194 ou 918 880 299




