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Pathogenesis of Keratoconus: the role of inflammation

Abstract

Purpose: Keratoconus is an ectatic disease characterized by corneal stroma thinning and
protrusion, which results in visual impairment. Originally it was believed that keratoconus did
not have an inflammatory component given the absence of inflammatory clinical signs.
However, it has been shown that there is an underlying inflammatory mechanism in keratoconus
pathogenesis. Since these mechanisms are not entirely understood, there is an increasingly
amount of studies that focus on comprehending this subject. The aim of this article is to
systematically review articles published in the last 5 years about the role of inflammation in the
pathogenesis of keratoconus, discuss its results and contribution to profound the knowledge of
the disease’s mechanism.

Materials and Methods: We searched in Pubmed database, for articles published in the last
5 years related to the role of inflammation in keratoconus pathogenesis.

Results: We found 112 articles but repeated articles, review papers or articles that did not
mention aspects related to inflammation in keratoconus were excluded, resulting in a total of
26 papers.

Conclusion: Additional evidence of increased oxidative status and the role of inflammation
have been shown by various studies. These studies contributed to the advance knowledge of
keratoconus pathogenesis and may be essential for designing new studies that may culminate
on the formulation of new biomarkers to an earlier diagnosis and development of more effective
and safe therapeutics.

Further randomized prospective studies with larger samples are essential to obtain stronger
evidence and evaluate the relationship between these investigated molecules and keratoconus

development and severity.

Key Words: keratoconus, inflammatory mediators, cytokines, matrix metalloproteinases,

oxidative stress



Resumo

Introdugdo: O queratocone é uma doenga ectatica caracterizada por uma diminuicdo da
espessura e protusdo da cornea resultando numa diminuicdo da acuidade visual.
Contrariamente ao que anteriormente se defendia, tém-se demonstrado que existe um
componente inflamatdrio subjacente a sua patogénese. Uma vez que este mecanismo ndo é
inteiramente conhecido, tém surgido varios estudos focados nesta temdtica. O objetivo deste
artigo é realizar uma revisdo sistematica dos artigos publicados nos ultimos 5 anos que se
focaram na compreensdo do papel deste componente na patogénese do queratocone, bem
como discutir os seus resultados e contribuicdo para o aprofundamento do conhecimento do
mecanismo desta doenca.

Materiais e métodos: Foi feita uma pesquisa na base de dados Pubmed de artigos publicados
nos ultimos 5 anos relacionados com o papel da inflamagdo na patogénese do queratocone.

Resultados: Foram encontrados 112 artigos e excluiram-se artigos repetidos, de revisdo e
artigos que ndo mencionavam aspetos relacionado com a inflamag¢dao no queratocone, sendo
selecionados, no total, 26 estudos.

Conclusdo: Varios estudos evidenciaram o papel da inflamacdo e o aumento do stress
oxidativo no queratocone. Estes estudos contribuiram para o avanco do conhecimento da sua
patogénese, sendo essenciais para a elaborag¢do de novos estudos cujo objetivo podera culminar
na formulacdo de novos biomarcadores para um diagndstico precoce e desenvolvimento de
terapéuticas dirigidas mais eficazes e seguras.

Também, é essencial o desenvolvimento de estudos prospetivos randomizados com
amostras maiores para obter evidencia adicional da relagdo entre as moléculas mencionadas

nos varios estudos selecionados e o desenvolvimento e severidade do queratocone.

Palavras-chave: Queratocone, mediadores inflamatérios, citocinas, metaloproteinases da

matriz, stress oxidativo



Introduction

Keratoconus (KC) is an ectatic disease characterized by a conical distortion of the cornea
associated with thickness decrease of the cone resulting in visual impairment. It is the third
cause for corneal transplantation worldwide 2. Its a progressive disease that generally appears
in puberty and stabilizes in adulthood. The data prevalence is not consistent across the literature
but the most prominent value for the European mean is 54 per 100.000 being more common
among the South Asia population than in Caucasian population 2.

Although the etiology and pathogenesis of this disease is not completely understood, it is
known that it has a multifactorial origin and it results from the combination of genetic and
environmental factors 3. The “two-hit hypothesis”, in which there is a genetic predisposition of
the patient, and an environmental factor triggers this disease, is the most probable mechanism
4. It may arise as an isolated or with other systemic or ocular diseases such as: Down Syndrome,
Leber congenital amaurosis, Ehlers-Danlos syndrome, osteogenesis imperfecta, mitral valve
prolapse, among other®. Traumatic factors such as chronic eye rubbing or hard contact lents
wear may cause or worsen this disease in genetic predisposing individuals. Atopy is considered
another important risk factor 3. The genetic component of this disease has been widely studied
explaining why families with an affected biological relative have a higher prevalence of this
disease. In addition, it is documented that there is a familial inheritance and a high correlation
of keratoconus among monozygotic twins compared to dizygotic twins °.

Originally it was believed that keratoconus did not have an inflammatory component given
the absence of inflammatory clinical signs. However, over the years, a large number of studies
have showed that there is a subjacent inflammatory mechanism in KC pathogenesis 3. In fact,
there is notorious imbalance between pro-inflammatory and anti-inflammatory molecules in
tears fluids. Increased levels of inflammatory mediators, such as cytokines, chemokines, matrix
metalloproteinases (MMP) have been consistently found in tears samples of KC patients

Cytokines are molecules secreted by immune cells responsible for immune responses which
can have an anti-inflammatory or a pro-inflammatory role. One of these immune cells is T helper
1 cells which have an important role in cellular immunity stimulating macrophages activation
and producing cytokines such IL-2, IL-12, IL-15, TNF and INF producing a pro-inflammatory
response.

T helper 2 cells, release anti-inflammatory cytokines such as IL-4, IL-5, IL-9, IL-10, IL-13
integrating a humoral immune response in which antibodies are produced against intracellular

pathogens and are associated with the promotion of IgE and eosinophilic responses in atopy. T



helper 17 cells produce IL-17 and CCL20 important in chronic tissue inflammation (8). Hence, a
balance between Th1 and Th2 responses is crucial to maintain a stable and effective immune
system. In fact, there is a notorious microenvironmental change and a dysregulation of cytokines
signaling in keratoconus”’.

The main group of proinflammatory cytokines are IL-1 family which comprises IL-1 receptor
antagonist (IL-1Ra) and two proinflammatory cytokines (IL-la and IL-1R8). Produced by
monocytes, fibroblast, macrophages and expressed in B lymphocytes, they are recognized as a
key mediator of inflammation and fibrosis in multiple tissues including cornea. In fact, there is a
study that concluded that the overexpression of IL-1 receptors in keratocytes of keratoconic
eyes resulted in the activation of collagenases, metalloproteinases, keratinocyte growth factor
and IL-6 43,

To comprehend the focus of some studies presented in the discussion chapter it is also
noteworthy the role of lactoferrin in the inflammatory pathway. It is known that lactoferrin have
anti-inflammatory effects since it inhibits IL-1, 2, 6 and TNF-a molecules. Since, low levels of this
factor have been found in tears of KC patients it is widely accepted that lactoferrin influences
the pathogenesis of keratoconus . It is also known that lactoferrin acts via toll-like receptors
(TLR) which are widely expressed in ocular surface. TLR acts as innate immune receptors since,
at the time of pathogen recognition, they trigger an immune response leading to inflammation.
More recently, it was discovered that these molecules play a relevant role in adaptative immune
response, allergic and autoimmune diseases°.

Matrix metalloproteinases (MMP) family is a group of enzymes secreted by epithelial cells,
stromal cells and neutrophils, which play an important role in various diseases since they are,
among others, responsible for extracellular matrix proteins degradation, wound healing and
inflammation. MMP activity is modulated by proinflammatory factors (mainly IL-6 and TNF-a),
by cell adhesion molecules, and it is known that their levels result of a balance with tissue
inhibitor of MMP (TIMP). In keratoconus, MMPs are upregulated and cause collagen
degradation contributing to corneal thinning, which is a feature of this disease . MMP-9 is one
of the most studied enzymes and it has been implicated in corneal disorders and in degradation
of collagen fibers 4.

TNF-ais a proinflammatory cytokine which interacts with its receptors: tumor necrosis factor
receptor 1 and 2 (TNFR1 and TNFR2) activating the caspase pathway and, consequently, a
transcription factor, NF-kB, which, therefore, activates IL-1, IL-6, IL-8, TNF-a itself, wvascular
adhesion molecule 1 (VCAM-1) and intracellular adhesion molecule 1 (ICAM-1), stimulating

immune response and leukocytes to the site of inflammation. TNF-a also induces the release of



prostaglandin E2 (PGE2) which diminishes collagen synthesis and increase collagen degradation
4.

The overexpression of ICAM-1, VCAM-1, IL-6 and MMP-9 in keratoconic patients confirms
the existence of inflammation °. ICAM-1 has a known role in the inflammation as well as VCAM-
14,

Oxidative stress (0OS) is also one of the mechanisms described in the literature that integrate
keratoconus pathogenesis. This occurs in corneal cells, particularly in mitochondria.

In fact, one of the main functions of the cornea is to neutralize the free radicals and oxidants
species (reactive oxygen species - ROS and reactive nitrogen species - RNS) formed as a result of
cellular metabolism and exposure to ultraviolet light. In order to maintain an environmental
homeostasis in the cornea, it is important to maintain a balance between these molecules and
antioxidants 4.

This is an extremely important function since the accumulation of ROS/RNS and free radicals
result in cell damage and, consequently, in decreased cellular defense. For this reason, cornea
has various antioxidant enzymes such as: superoxide dismutase (SOD), glutathione peroxidase
(GPx), glutathione reductase, nicotinamide adenine dinucleotide phosphate and catalase.
However, in some diseases this enzymatic environment may be altered, particularly when there
is a decrease in antioxidant molecules levels, resulting in the accumulation of free radical and
oxidants molecules and, consequently, in DNA damage, lipid peroxidation and proteins
denaturation, accumulation of toxic byproducts inducing apoptosis of corneal cells 2.

Moreover, levels of proteases such as lysosomal enzymes like cathepsins B, G, K, S were
found to be elevated in keratoconus cornea “.

It is important to refer that there is evidence of systemic relationship between OS and KC,
suggesting that systemic oxidative stress may be involved in the origin of this condition 3. In
addition, Karaca et al established neutrophil-lymphocyte ratio (NLR) as a predictor of KC
progression and of the increased systemic inflammatory response 4.

Therefore, in addition to imbalance of pro and anti-inflammatory molecules and oxidative
stress, the imbalance of enzymes and their inhibitors are also responsible for extracellular matrix
degradation, as demonstrated. In fact, stromal degradation and its thinning are the most
important sign of this disease. Most theories hypothesized that these aspects result from the
increasing of proteolytic enzymes action and the reduction of its inhibitors on one hand, and
from keratocytes apoptosis and collagenolytic activity leading to extracellular matrix loss and

collagen fibrils redistribution on the other. It is known that highly organized collagen fibrils and
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keratocytes are responsible to maintain the cornea’s biomechanical strength, but this is altered
in KC.
A complex interaction between all these pathophysiologic components is responsible for

keratoconus development.

Methods: To conduct this systematic review, we made our research in Pubmed database, for
articles published in the last 5 years related to the role of inflammation in keratoconus
pathogenesis. The MeSH terms used were: “keratoconus”, “corneal ectactic disease”,
“Keratoconus/diagnosis”, “keratoconus/genetics”, “keratoconus/pathology”,
“keratoconus/physiopathology”, “keratoconus/etiology and pathogenesis” combined with

“inflammatory mediators”, “cytokines”, “interleukins”, “matrix metalloproteinases”, “vitamin

D" and “oxidative stress”. There were no restrictions on the language or country of publication.

Results: We found 112 articles which were carefully reviewed in order to select those that
matched our study goal. Repeated articles, review papers or articles that did not mention
aspects related to inflammation in keratoconus were excluded. As a result, we selected a total
of 26 papers. The analyzed studies, generally, show some limitations since they are retrospective
studies with small samples. Moreover, only two studies had a follow-up period (see figure 1 and

table 1).

Discussion and Conclusion

Although there were many studies focused on systemic oxidative stress markers study, little
research has been made regarding these markers in tear fluids. The most recent selected article
was published in 2020 by Balmus IM. et al. and its main goal was to study oxidative stress markers
in tear fluids before and after one of the most used therapies for keratoconus, corneal cross-
linking (CXL).

The activity of SOD and GPx and the concentration of malondialdeheyde (MDA) was
measured in tear samples. In fact, MDA is a product of ROS-induced lipid peroxidation and one of
the most relevant markers for toxic stress.

The results of this study show a significant decrease of SOD activity in keratoconus patients
but an increase of GPx activity before the treatment, supporting the hypothesis that oxidative
stress is an important component in the keratoconus pathogenesis being particularly present in

tear fluids. The diminishing of SOD activity reflects the decrease of the antioxidant effect expected
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in the cornea. Otherwise the increase of GPx activity seems paradoxical. However, this decrease
is explained as a compensatory effect due to the local neuronal damage. The high levels of MDA
show that there is an increase of lipidic peroxidation as a consequence of SOD activity decrease
and of inflammatory process as Balmus, IM. et al explain. After CXL therapy SOD activity and MDA
levels exhibit a tendency to normalize after 3 months since treatment. However, GPx activity

increased after CXL procedure °.

Since, oxidative stress occurs in mitochondria, some defects on mitochondrial DNA (mtDNA)
may conduce to the increase of ROS contributing for KC pathogenesis. In fact, Hao XD. et al. in a
case control study concluded that decreased integrity, content and increased level of mtDNA is

associated with KC 1°,

DNA damaged by oxidative stress molecules is repaired by some enzymes, such as human
APEX nuclease 1 which is encoded by APEX1gene. The repair process is made by base excision
repair pathway. Wojcik KA. et al established an association between genetic polymorphism in
APEX1gene and KC development. G/T genotype of the c.-468T>G polymorphism was linked to a

decreased progression of KC, while T/T genotype was associated to an increased KC occurrence

17

Atilano SR. et al conducted a study whose main goal was to find the main elements involved
in the balance of oxidative stress by comparing the levels of gene expression for enzymes
implicated in production or elimination of ROS/RNS in normal human corneal cells (NL cells) with
those in human corneal cells with keratoconus (KC cells) in vitro.

On one hand, enzymes involved in the production of ROS/RNS were measured. Nicotinamide
adenine dinucleotide phosphate (NADPH) oxidase is the main enzyme responsible for superoxide
and nitric oxide synthase which produces nitric oxide (NO). In fact, NO induces MMP-2 and
downregulates TIMP-1 being implicated in the stromal thinning and loss of Bowman’s layer,
typical in keratoconus.

On the other hand, for the elimination pathway, Atilano SR. et al. assessed the expression
levels of antioxidant enzymes as well as the principal ROS/RNS scavenger gene (SCARA3) and a
transcription factor for antioxidant genes (FOXM1).

They concluded that the expression levels of NAPDH oxidase subunits are similar between
NL and KC fibroblasts. However, they found a significant decrease of SOD and of SCARA3 which

could justify the increase levels of ROS/RNS and a decrease in FOXM1 gene. For these reasons,
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they inferred that the oxidative stress imbalance results from alterations in the elimination

pathway and not from the overproduction of ROS/RNS 18,

Another important enzyme integrated in the oxidative stress mechanism is heme oxygenase
(HO) having an important role as an antioxidant molecule. HO exists in two isoforms: HO-1 and
HO-2. HO-2 is known to have a role as an antioxidant, anti-inflammatory, apoptotic and
cytoprotective molecule. This anti-inflammatory effect is due to an inducing of IL-10 and a
downregulation of pro-inflammatory cytokines. Caglayan M. et al/, by immunohistochemistry,
analyzed the levels of HO-2 in keratoconic and normal human corneal epithelium, observing that
the levels of HO-2 were significantly lower in keratoconic than in normal corneal epithelium. They
formulated two hypotheses to justify this result. On one hand it could be a result of a decrease
synthesis of HO-2 or a decrease in the enzyme level in keratoconus corneas. On the other hand
they hypothesized that the low levels of HO-2 may be the result of a disruption in enzyme
structures due to increased ROS. Nevertheless, more studies are needed to achieve a better

understanding of the role of HO-2 in keratoconus etiopathogenesis *°

Still regarding studies focused on the role of oxidative stress in keratoconus, Yari D. et al's
research evaluated the effects of single nucleotide polymorphisms (SNP) in catalase and GPx gene
on the risk of KC in an Iranian population sample. The conclusion of this study was that a SNP in
CAT gene (rs 7943316) decrease the risk of KC and the polymorphism of GPX-1 gene increase the
risk of KC 2°.

Another antioxidant system present in oxidative stress mechanism is the homeostasis of
thiol-disulfide, since this is a product of oxidation reaction of thiols. In fact, thiols are one of the
main targets of ROS making them essential to oxidative stress defense. In fact, thiol-disulfid
homeostasis is an indicator of localized and systemic oxidative stress. Various systemic and local
diseases are associated to a disruption in thiol-disulfid homeostasis. Considering that this product
has never been studied, Gulpamuk B. et a/ decided to measure the levels of thiol-disulfide in KC
patients and in healthy subjects. Although these levels were measured in the blood, they should
have been measured in the cornea which turns out to be a limitation of this study. The results
showed a statistically significant difference between the two groups. They found that native thiol
values, total thiol values, and native thiol-total thiol ratios were lower in KC patients’ serum.
Moreover, they found that disulfide levels, disulfide—native thiol ratios, and disulfide—total thiol

ratios were higher in KC patients when compared with control subjects. These results suggest that
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the decrease of systemic oxidation is correlated with KC development. Hence, they propose a

long-term antioxidant therapy to improve the disease outcome 2.

In order to understand the sequence of molecular events that lead to this corneal ectasia,
Shetty R. et al studied the role of autophagic lysosomal pathway under oxidative stress, in KC
corneal epithelium and the healthy human corneal epithelium. Shetty R. et al propose that a
malfunction in autophagic system may be involved in the pathogenesis and progression of KC. In
fact, due to oxidative damage, they found an altered expression of proteins suggestive of

autophagy effect 22

In this systematic review, we found two studies that established an association between
prolidase activity (PA) and oxidative stress. Prolidase is a cytosolic exopeptidase, catalyst of the
final step of collagen degradation having, therefore, an important role in collagen metabolism.
Moreover, this enzyme plays a significant role in collagen resynthesis from collagen destruction
products. Therefore, a decrease in prolidase activity results in a defect on collagen production.

Goncl, T. et al concluded that, although serum PA levels were significant lower in
keratoconus group than in the control group, the PA levels in tear film were also reduced in KC
group, but this difference was not statistically significant. As Gonci T et al, Kilig, R. et al also
found a decreased in serum PA levels in KC patients compared with control subjects. Since, PA
is closely related to oxidative stress, both studies aimed the study of oxidative stress markers in
this disease. Although Kilig, R. et a/ did not find a significant association between KC and serum
total antioxidant capacity and total oxidant status, Génci, T. et al found higher levels of serum

oxidative stress markers 23-24,

For the first time, a paper published by Akkaya S. et al, evaluated the association between
Vitamin D and the presence and severity of Keratoconus. It is widely known that Vitamin D
modulate the innate and adaptative immune response inhibiting Thl and Th17 cell
development. Moreover, this vitamin suppresses allergic pathways by the inhibition of dendritic
cells maturation and migration, reducing IL-12 and IL-13 and inducing IL-10. As mentioned, KC
results also from an misfunctioned immune response. Hence, Akkaya S. et al suggested an
association between serum vitamin D levels and this disease. Their results revealed a statistically
significant lower levels of serum vitamin D in KC patients when compared with control subjects

suggesting a relation between these two variables. Despite the levels of vitamin D in patients
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with severe KC being the lowest, distribution of vitamin D levels were not significantly different

among KC groups (mild, moderate and severe) .

To validate the hypothesis that inflammation play a relevant role in KC pathogenesis, Shetty
R. et al conducted a study in which the levels of inflammatory factors in tear samples of Indian
KC patients were analyzed. Comparing the results of KC patients with the ones from healthy
subjects, similarly to previous studies (some referred in introduction chapter), there is a

significant increase of pro-inflammatory and a decrease in anti-inflammatory molecules 2°.

The imbalance between pro and anti-inflammatory molecules was, once more, examined in
tears samples by Sorkhabi R. et al study. After examination of KC tear samples, it was found a
significant increase of pro-inflammatory factors as IL-1R, IL-6 and IFN-gama. However, anti-
inflammatory molecule, IL-10, was statistically significant decreased in KC patients. As previous
results, these suggest that there are complex chronic inflammatory events underlying KC

development 7.

Previous studies demonstrated that polymorphisms in IL-1B gene were related to
keratoconus predisposition in Korean and in Japanese patients *. Similarly, Nabil, KM. et al.
concluded that IL-18 promotor polymorphisms were also associated with keratoconus in Egyptian
population and, therefore, relevant to keratoconus development 28. Moreover, Wang Y. et al.,
also established an association of IL-1 altered gene (IL-1a and IL-1 ) and KC risk in Chinese Han

population %,

In 2019, a single center retrospective study was performed by Katipoglu, Z. et al. aiming to
evaluate the monocyte/HDL cholesterol ratio (MHR) and the Neutrophil/Lymphocyte ratio (NLR)
as indicators of inflammation and oxidative stress in patients with keratoconus. On one hand, the
inflammatory role of monocytes is already known, as well as the contribution of HDL-c molecules
in the increase of vasodilatation and vascular endothelial nitric oxide, acting as an anti-
inflammatory and antioxidant molecule. On the other hand, NLR is already widely used as an
indicator of systemic inflammation. Considering that NRL and MHR are increased when systemic
inflammation is present, patients with other inflammatory diseases were excluded from the
study. These results support those previously reported by Karaca, EE. et al in 2014 4,

Levels of NRL and MHR in the blood of keratoconus patients were evaluated and found to be

statistically significantly increased in keratoconus patients 3°,
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An interesting pilot study was conducted by Mandathara, PS. et al. in 2018, to find an
association between Langerhans cells and keratoconus focusing on the density and morphology
of this cells in the cornea. Since Langerhans cells have a significant role presenting and processing
antigens, they are an important component of inflammatory responses. In healthy persons, these
mature cells are mostly present in peripheral cornea whereas immature cells are present in both
peripheral and central corneas. This study shows that in KC mature Langerhans cells are localized
in central cornea which contributes to the increase of local inflammation. In addition, an interplay
between the immune and nervous system has been hypothesized, and this study found an
association between increased Langerhans cells and reduced nerve fiber density in keratoconus.
Unfortunately, Mandathara, PS. et al. were not capable of demonstrate a significant association

between keratoconus disease severity and the frequency and density of Langerhans cells 3.

Levels of two inflammatory regulatory proteins, galectin-1 and galectin-3, were evaluated by
Andrade, FEC. et al, in KC patients before and after CXL treatment, to propose them as biomarkers
in keratoconus. These proteins regulate the inflammatory response antagonizing it. Galectin
levels were detected in KC conjunctival epithelial cells, suggesting that these cells may be a source
of galectins. Furthermore, when compared with control subjects, an increase in galectin levels
were demonstrated. However, no changes were detected in tears of KC patients and control
subjects. In vitro assays showed a marked increase in Gal-1 levels in keratocytes after CXL
treatment as well as decrease in IL-6, IL-8, MMP-2 and MMP-9 levels. In summary, KC is associated
with increased levels of Gal-1, Gal-3 and MMP. Moreover, CXL has an immunosuppressive and
anti-inflammatory role on keratinocytes by increasing Gal-1 and reducing proinflammatory

cytokines and MMP 32,

Although the use of contact lenses is one of the most used treatments for the correction of
astigmatism and refractive errors caused by keratoconus, it is known to reduce oxygen availability
that reaches the cornea. McKay, TB. et al. tested if fibroblasts from KC cornea were more
susceptible to hypoxia-induced oxidative stress than normal corneas. As a result of this
investigation, they realized that in hypoxia-induced environment, there was a reduction of
collagen fibers type | secretion and an increase of MMP-1 and 3 levels. They suggest that the

upregulation of MMP may have an important contribution to enzymatic degradation of KC stroma

33
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Shetty, R. et al. conducted a study in order to comprehend the role of inflammatory cytokines
from keratoconic epithelial cells and the response to cyclosporine A (CyA) treatment. Since MMP-
9 is modulated by IL-6 and TNF-a, Shetty, R. et al also evaluated these proinflammatory factors in
tear samples and corneal epithelium. They found increased levels of MMP-9 in KC tears and
increased expression levels of MMP-9, IL-6 and TNF-a in corneal epithelial cells and tears of KC
patients. It was found a relation between MMP-9 and IL-6 levels and KC severity, but not the same
with TNF-a. Inflammation and cytokine expression are upregulated in dry eye disease, and CyA is
an approved drug to treat this disease. In this study, Shetty, R. et al used this medicine to inhibit
the inflammatory response stimulated by a recombinant factor activator of inflammatory
pathway (hTNFa). It was demonstrated that long-term treatment with CyA suppressed cytokines
stimulated by hTNFa (IL-6 and TNFa). Hence, they considered that CyA could be a viable choice to
KC treatment. Considering this, researchers performed a pilot study of CyA treatment in 20
patients with KC. A follow-up of 6 months was done, and MMP-9 levels were found to be
significantly reduced. Although there are some study limitations, such as small sample size, short
follow-up and inadequate comparators, these results show some initial evidence for a new

treatment option with CyA.3*

Although many studies have focused on the influence of MMP-9 activity in KC, few examined
the importance of MMP-1 activity. It is widely accepted that, as MMP-9, MMP-1 destabilizes
corneal structure as it acts on the degradation of type | and Il collagen fibers. For this reason, Du
G. et al investigated the effect of TNF-a and IL-6 on MMP-1 expression and the role of IL-6 on TNF-
o mediated regulation of MMP-1 in fibroblasts. This study concluded that TNF-a and IL-6 have the
ability to upregulate MMP-1 expression in a synergistic and dose-dependent manner. Moreover,
the cultured fibroblasts showed an overexpression of IL-6 and TNF-a reflecting a chronic
inflammation environment. Additionally, IL-6 antibody (IL-6 Ab) was used as a treatment that led
to a decrease in TNF-a inhibition, inducing a more pronounced decrease in MMP-1 levels.
Furthermore, several IL-6 blocking agents have been developed and tested in clinical trials

successfully 33,

A larger number of studies have focused on the contribution of genetics to KC
etiopathogenesis. The genetic role of TNF-a SNP in KC development and its effect on the
expression of molecules of the inflammatory pathway was the subject of Arbab, M. et al study. A

strong correlation of polymorphisms in TNF-a gene and a predisposition to keratoconus disease
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was established. Therefore, this study proves, once again, the influence of inflammatory

mechanism in this disease 3¢.

Innate and adaptative immune response is also regulated by lactoferrin via toll-like receptors
(TLR). TLR-4 is expressed in corneal epithelial cells and fibroblast of corneal stroma. TLR-2 is
expressed in corneal epithelial cells. Sobrino T. et al. found a higher expression of TLR-2 and TLR-
4 in monocytes and neutrophils of KC patients, with a stronger correlation in relation to TLR-2.
Also, a strong correlation between these TLRs and serum levels of proinflammatory factors (IL-1pB,
IL-6, TNF-a, MMP-9, NF-kPB) was established. Hence, Sobrino T. et al. suggest that the
inflammatory response could be a consequence of TLR activation 3. In fact, previous studies
showed a significant decrease of IL-6 and TNF-a in fibroblasts after neutralizing TLR-2 antibodies
treatment. Hence, as it was previously suggested, TLR could become a therapeutic target for

keratoconus treatment °.

A study conducted by McKay TB. et a/ was designed to evaluate the impact of altered
systemic metabolism on the pro-inflammatory response in KC. They also aimed to establish an
association between cytokines and growth factors, with systematic inflammation and KC severity.
Hormone levels were also examined. In fact, the long-term goal of McKay TB. et al was to identify
KC biomarkers for early diagnosis and new therapeutic targets. These analyses were done in saliva
samples of KC patients and were compared to the saliva of healthy subjects. McKay TB. et al did
not find an obvious correlation between hormone concentration and KC severity, leading to the
believe that hormone levels may modulate other systemic factors that can affect the stromal
microenvironment, such as cellular metabolism and inflammatory factor, promoting KC
progression. However, researchers found a correlation between the elevated levels of
dehydroepiandrosterone sulfate (DHEA) with increased IL-16 and stem cell factor corresponding
to a more severe KC. An upregulation of metabolites, as myoinositol and 1-methyl-histidine, were
associated with pro-inflammatory processes. Hence, these metabolites could be considered as
biomarkers of KC. In summary, it is suggested that altered hormone levels modulate metabolism,

cytokine, and growth factor expression causing an increase in disease severity 32,

Hepatocyte growth factor (HGF) is a molecule related to inflammation which is associated
with an increased susceptibility for KC development. HGF binds to its receptor mesenchymal-
epithelial transition factor (c-Met/Met) and it has been associated to the promotion of endothelial

and epithelial corneal cells. However, the role of HGF/c-Met was never studied. You J. et al.
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analyzed the expression of HGF protein in severe KC corneas. They noticed that the localization
of HGF/c-Met levels were different: high levels of HGF and c-Met were found in basal epithelium
adjacent to KC corneas, whereas these levels were found in the stroma of healthy corneas.
However, it was not possible to conclude about the sequence of events, that is, if HGF/c-Met
changes are directly involved in KC pathogenesis or if it is just a secondary event. Therefore,

HGF/c-Met pathway is another mechanism that could be underlying KC development 3.

Sanyal S. et al study focused on the impact of chronic pesticide exposure on the cornea in
mices establishing a relation with consequential keratectasia and neovascularization. This is an
issue of growing concern since agriculture is practiced on a large scale in many countries where
pesticides are being increasingly used. The conclusion of this study was that prolonged exposure
to pesticides may damage corneal layers leading to ocular disorders as keratectasia and corneal
neovascularization. Inflammatory markers (TNF-a, ICAM, VCAM) were detected in the cornea
suggesting an inflammatory environment post exposure to pesticides. When compared to
controls, an increased expression of angiogenesis markers as well as of hypoxia induced factor-1a
was found. This corroborate the existence of neovascularization which could be caused by an

hypoxic microenvironment in the cornea. 4°
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Table 1. Data of selected studies

Reference |Authors Country | Ano Title Aim Sample size Materials
27 Sorkhabi, R. et af ran 2015 Tt?ar film inflammatory mediators in patients Measure cytokines levels including Interleukin 6,10,1b ({42 KC patie_nts and 30 Tear fluid
with keratoconus and Interferon-y control subjects
Elevated expression of matrix metalloproteinase-9 and Study the role of inflammatory cytokines secreted by 129 KC patients and 20
atients an
34 Shetty, R. et al India 2015(inflammatory cytokines in keratoconus patients is inhibited |corneal epithelial cells in keratoconus and the trol P biect Tear fluid
. . . control subjects
by cyclosporine A response to treatment with cyclosporine A )
Associati £ Interleukin-1 ingl leotid Investigate the association between IL-1a and IL-1B 115 KC patients and 101
ssociation of Interleukin- ne single nucleotide ients an
29 Wang, Y. etal China 2015 ° ‘O K € g€ A e e, € _|polymorphisms and keratoconus in unrelated Chinese pa Ae s Blood
polymorphisms with Keratoconus in Chinese Han Population patients control subjects
Determine the relationship between the genotypes of
the c.444 T>G (rs1130409) and c.—468 T>G
Pol hi f the APEX | 1 in k 1760944, | hi in the APEX1 250 K i
17 Wojcik, KA. et af Poland 2015 olymorphism of t Ae nuclease 1 gene in keratoconus |(rs1760944) polymorp |sms |Ant e gene and 50 KC patlAents and 350 Blood
and Fuchs endothelial corneal dystrophy the occurrence of two oxidative stress-related eye control subjects
diseases: keratoconus and Fuchs endothelial corneal
dystrophy
Determine and compare the serum and tear film
Tear fil d lid ivit d oxidative st prolidase activity between patients with keratoconus 31 KC patients and 33
ear film and serum prolidase activity and oxidative stress atients an
23 Goncd, T. et al Turkey 2015|, X R p ¥ and healthy subjects. To evaluate the serum oxidative p K Blood and tear fluids
in patients with keratoconus . . A control subjects
stress level and the correlation with serum PA in
patients with keratoconus
Systemic prolidase activity and oxidative stress in Evaluate the serum prolidase activity, total 69 KC patients and 72
i i ivi xidativ i i
24 Kilig, R. et al Turkey 2015 4 P ¥ antioxidant capacity and total oxidant status in P K Blood
keratoconus A . control subjects
patients with keratoconus
Endocrine and metabolic pathways linked to keratoconus: Study th le of h dinfl tion i 64 KC patients and 14
u e role of hormones and inflammation in atients an
38 McKay, TB. et al USA 2016 |Implications for the role of hormones in the stromal v X p K Saliva
. . keratoconus patients. control subjects
microenvironment.
39 You, I. et al Australia | 2016 Expression of HGF and c-Met proteins in Assess the role of HGF protein and its receptor in 10 corneal buttons and 6 Cornea
Human Keratoconus Corneas keratoconus controls
. . . . |Investigate the effect of TNF-a and IL-6 on MMP-1
Induction of matrix metalloproteinase-1 by tumor necrosis ion. Study th le of IL-6 on TNF diated |3 ke a3
expression. Stu e role of IL-6 on -ae mediate corneas an
35 DuG. etal China 2016 |factor-a is mediated by interleukin-6 in cultured fibroblasts P . v L Cornea
regulation of MMP-1 in fibroblasts of normal cornea |normal corneas
of keratoconus
and keratoconus.
16 Hao, XD. et China 2016 Decreaseq integrityf content, and increased Transcript Establish a relétionship between kera.to$)nus and 198 KC corneas and 106 Cornea
level of mitochondrial DNA are associated with keratoconus|mtDNA integrity, content and transcription normal corneas
Altered tear inflammatory profile in Analvze the levels of infl tory factors in the t 11 KC patients and 6
nalyze the levels of inflammatory factors in the tear atients an
26 Shetty, R. et al India 2017 |Indian keratoconus patients - The 2015 Col Rangachari X V i X v P K Tear fluid
fluid of Indian KC patients. control subjects
Award paper
Mesure the levels of TLR2 and TLR4 in monocytes and
37 Sobrino, T. et al Spain 2017 Higher Expression of ToI‘I—Like Receptors 2 and 4 in Blood neutrophils from keratoconus patients. Analyze the 40 KC patie‘nts and 20 Blood
Cells of Keratoconus Patiens. correlation between TLR2/TLR4 expression and serum |control subjects
levels of proinflammatory markers.
Understand the role of a promoter region
TNF i i it d high . § polymorphism rs1800629 in the inflammatory 257 KC patients and 253
-a genetic predisposition and higher expression ients an
36 Arbab, M. et al Pakistan | 2017/, " age te cp teh sposition a " g ek € f ession o pathway component TNF-a and its effects on the health pa b'e tsa Blood and cornea
nflammatory pathway components in keratoconus ea subjects
: ¥ pathway p ' u expression of TNF-a and TNFR1 and TNFR2, RELA, and Y subj
IL-6 in keratoconus development




Reference|Authors Country | Ano Title Aim Sample size Materials
78 KC patients (which 18
L i . Study the role of the autophagic lysosomal pathway in | patl (whi
. Oxidative stress induces dysregulated autophagy in corneal s with normal corneal
22 Shetty, R. et al India 2017 . R N the oxidative damage of keratoconus corneal Cornea
epithelium of keratoconus patients o o . topography used as
epithelium and the human corneal epithelial cell line i
control subjects)
2 Gulpamuk, B. et af Turkey | 2017 NoYeI assa.y assessment of oxi.dativ.e stress biomarker‘s in In\./estig'ate‘systemic oxida.ti\‘/e stress by evaluaFing 28 KC patie.nts and 30 Blood
patients with keratoconus: Thiol—disulfide homeostasis thiol—disulfide homeostasis in keratoconus patients control subjects
- . Analyze the effects of hypoxia on extracellular matrix
Acute hypoxia influences collagen and matrix i bl 4 MMP ionin h
. . secretion, assembly, an expression in human
33 McKay, TB. et al USA 2017|metalloproteinase expression by human keratoconus cells ; v P Cornea
in vitro corneal fibroblasts from healthy controls and KC
patients in vitro
40 sanyal, s. et al India 2017 Chronic pesticide expo?,urt? and consequential keratectasia |ldentify the consequences of chronic pesticide 20 adult mice Cornea
& corneal neovascularisation exposure in the cornea
Find an association between Langerhans cells and
31 Mandathara, PS. et al  |Australia | 2018|A pilot study on corneal Langerhans cells in keratoconus. ! CI, : W g 21 KC patients Cornea
keratoconus disease
20 KC patients and 10
E . in-1 - . £ ) 1 2 . .
32 Andrade, FEC. et af Brasil 2018 Yaluatlon of galectin-1 and galectin-3 as prospective \{aluate the expression of qal ‘ and Gal-3 in patients |control subjects Tear fluid and cornea
biomarkers in keratoconus with KC and CXL treatment in vitro 6 KC corneal buttons and
6 control corneal buttons
Geneti | hi ¢ catal d elutathi Evaluate the effects of single nucleotide 140 KC patients and 150
enetic polymorphisms of catalase an athione atients an
20 Yari, D. et al Iran 2018 ,I poly X phi gl ' polymorphisms in CAT, GPX-1 on the risk of p ', Blood
peroxidase-1 in keratoconus control subjects
keratoconus
May Monocyte/HDL Cholesterol Ratio (MHR) and
N hil /L h Ratio (NLR) B Indi 1K i 1
30 Katipoglu, Z. et al Turkey |2019 eutrophil/ Ymp ocyte‘ atl.o( ) -e an rAldlcator Evaluate MHR and NLR in patients with KC 31KC patle‘nts and 3 Blood
of Inflammation and Oxidative Stress in Patients control subjects
with Keratoconus?
The association between Interleukin 1 Beta promoter Establish na association between IL-1B promoter 95 KC patients and 126
. . L o atients an
28 Nabil, KM. et al Egypt 2019 |polymorphisms and keratoconus incidence and severity in polymorphisms and the development and severity of health p trol Blood
- . ea controls
an Egyptian population keratoconus v
Analyze the levels of ion fi
Corneal oxidative damage in keratoconus cells due to i na Iyzed K € ev;z S? genze)}pr?smsn 0rfenzyr:es S KC 46
involved in production and elimination of reactive corneas an
18 Atilano, SR. et al USA 2019|decreased oxidant elimination from modified expression Jnit p L | and kerat : trol Cornea
oxygen/nitrogen species in normal and keratoconus  |control corneas
levels of SOD enzymes, PRDX6, SCARA3, CPSF3 and FOXM1 |**Y8 Een specles |
human corneal cells in vitro
Investigation of Heme oxygenase 2 enzyme protein Compare heme oxygenase 2 enzyme levels in the 69 KC patients and 52
- o . atients an
19 Caglayan, M. et al Turkey | 2019|expression in keratoconus and normal human corneal cornea epithelium obtained from keratoconus P K Cornea
L . . . . X control subjects
epithelium: An immunohistochemical study patients and normal subjects
To evaluate serum 25-hydroxyvitamin D levels in
tients with kerat d it iati ith 100 KC patient: d 100
25 Akkaya, S. et al Turkey | 2019(Serum Vitamin D levels in patients with keratoconus p.a fents wi X eratoconus ar'1 ! S_aSSOC|a fon WI pa Ién san Blood
disease severity. Compare vitamin D levels with those |healthy subjects
of age- and sex-matched healthy individual
A L . , |Study the evidence of systemic oxidative stress in
Oxidative stress markers dynamics in keratoconus patients Kerat tients b luating th dati 20 KC patients and 20
eratoconus patien evaluating three oxidative atients an
15 Balmus, IM. et al Romania | 2020|tears before and after corneal collagen crosslinking s P s by 6 thre patients Tear samples

procedure

stress markers in the tears of keratoconus patients
before and after CXL procedure

control subjects
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Resource Centre Guidance on Good Research Report (de-
senho de estudos).

A politica editorial da Revista incorpora no processo de
revisdo e publicacdo as Recomendacgfes de Politica Edi-
torial (Editorial Policy Statements) emitidas pelo Conselho
de Editores Cientificos (Council of Science Editors), dispo-
niveis em http://www.councilscienceeditors.org/i4a/pages/
index.cfm?pageid=3331, que cobre responsabilidades e
direitos dos editores das revistas com arbitragem cientifica.
Os artigos propostos ndo podem ter sido objecto de qual-
quer outro tipo de publicacdo. As opinides expressas sao
da inteira responsabilidade dos autores. Os artigos publica-
dos ficaréo propriedade conjunta da Acta Médica Portugue-
sa e dos autores.

A Acta Médica Portuguesa reserva-se o direito de co-
mercializacdo do artigo enquanto parte integrante da revis-
ta (na elaboracéo de separatas, por exemplo). O autor de-
verd acompanhar a carta de submissdo com a declaracéo
de cedéncia de direitos de autor para fins comerciais.

Relativamente a utilizacdo por terceiros a Acta Médica
Portuguesa rege-se pelos termos da licenca Creative Com-
mons ‘Atribuicdo — Uso Nao-Comercial — Proibi¢cdo de Rea-
lizagdo de Obras Derivadas (by-nc-nd)’.

Apo6s publicagdo na Acta Médica Portuguesa, os auto-
res ficam autorizados a disponibilizar os seus artigos em
repositérios das suas instituicbes de origem, desde que
mencionem sempre onde foram publicados.

5. CRITERIO DE AUTORIA
A revista segue os critérios de autoria do “International
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Commitee of Medical Journal Editors” (ICMJE).

Todos designados como autores devem ter participado
significativamente no trabalho para tomarresponsabilidade
publica sobre o conteudo e o crédito da autoria.

Autores sao todos que:

1. Tém uma contribuigdo intelectual substancial, directa, no
desenho e elaboragdo do artigo

2. Participam na andlise e interpreta¢do dos dados

3. Participam na escrita do manuscrito, revendo os rascu- nhos;
ou na revisdo critica do contelddo; ou na aprovagdo da versdo
final

4. Concordam que sdo responsaveis pela exactiddo e inte-
gridade de todo o trabalho

As condicdes 1, 2, 3 e 4 tém de ser reunidas.

Autoria requer uma contribuicdo substancial para o ma-
nuscrito, sendo pois necessario especificar em carta de
apresentacéo o contributo de cada autor para o trabalho.

Ser listado como autor, quando ndo cumpre 0s critérios
de elegibilidade, é considerado fraude.

Todos os que contribuiram para o artigo, mas que nao
encaixam nos critérios de autoria, devem ser listados nos
agradecimentos.

Todos os autores, (isto é, o autor correspondente e cada um
dos autores) terdo de preencher e assinar o “Formula- rio de
Autoria” com a responsabilidade da autoria, critérios e
contribui¢des; conflitos de interesse e financiamento e
transferéncia de direitos autorais / copyright (modelo dispo- nivel
em http://www.actamedicaportuguesa.com/info/AMP_
template-Declaracao-Responsabilidade-Autoral.doc).

O autor Correspondente deve ser o intermediério em
nome de todos os co-autores em todos 0s contactos com a
Acta Médica Portuguesa, durante todo o processo de sub-
missao e de revisdo. O autor correspondente é responsavel
por garantir que todos os potenciais conflitos de interesse
mencionados sao correctos. O autor correspondente deve
atestar, ainda, em nome de todos os co-autores, a origi-
nalidade do trabalho e obter a permissdo escrita de cada
pessoa mencionada na secgao “Agradecimentos”.

6. COPYRIGHT / DIREITOS AUTORAIS

Quando o artigo é aceite para publicagdo é mandatério
o carregamento na plataforma electronica de documento
digitalizado, assinado por todos os Autores, com a partilha
dos direitos de autor entre autores e a Acta Médica Portu-
guesa.

O(s) Autor(es) deve(m) assinar uma cépia de partilha
dos direitos de autor entre autores e a Acta Médica Portu-
guesa quando submetem o manuscrito, conforme minuta
publicada em anexo:

Nota: Este documento assinado sé deverd ser enviado
gquando o manuscrito for aceite para publicacéo.

Editor da Acta Médica Portuguesa
O(s) Autor(es) certifica(m) que o manuscrito intitulado:

(ref.
AMP ) € original, que todas as afirmacgtes apre-
sentadas como factos sdo baseados na investigacao do(s)

Autor(es), que 0 manuscrito, quer em parte quer no todo,
nédo infringe nenhum copyright e ndo viola nenhum direi- to
da privacidade, que néo foi publicado em parte ou no todo
e que ndo foi submetido para publicagdo, no todo ou em
parte, noutra revista, e que os Autores tém o direito ao
copyright.

Todos os Autores declaram ainda que participaram no
trabalho, se responsabilizam por ele e que ndo existe, da
parte de qualquer dos Autores conflito de interesses nas
afirmacgdes proferidas no trabalho.

Os Autores, ao submeterem o trabalho para publicacéo,
partilham com a Acta Médica Portuguesa todos os direitos
a interesses do copyright do artigo.

Todos os Autores devemassinar

Data:
Nome (maiusculas):
Assinatura:

7. CONFLITOS DE INTERESSE
O rigor e a exactiddo dos contetidos, assim como as
opinides expressas sdo da exclusiva responsabilidade dos
Autores. Os Autores devem declarar potenciais conflitos de
interesse. Os autores sdo obrigados a divulgar todas as
relagBes financeiras e pessoais que possam enviesar o
trabalho.
Para prevenir ambiguidade, os autores tém que explici-
tamente mencionar se existe ou ndo conflitos de interesse.
Essa informacgédo ndo influenciara a decisao editorial mas
antes da submiss@o do manuscrito, os autores tém que
assegurar todas as autorizagdes necessarias para a
publicacdo do material submetido.
Se os autores tém duvidas sobre o que constitui um re-
levante interesse financeiro ou pessoal, devem contactar o
editor.

8. CONSENTIMENTO INFORMADO eAPROVACAO
ETICA

Todos os doentes (ou seus representantes legais) que
possam ser identificados nas descri¢fes escritas, fotogra-
fias e videos deverdo assinar um formulario de consenti-
mento informado para descricdo de doentes, fotografia e
videos. Estes formuléarios devem ser submetidos com o
manuscrito (modelo disponivel em http://www.actamedica-
portuguesa.com/info/consentimento_informado_do_doen-
te.doc).

A Acta Médica Portuguesa considera aceitavel a omis-
sdo de dados ou a apresentacéo de dados menos especifi-
cos para identificacdo dos doentes. Contudo, ndo aceitare-
mos a alteracédo de quaisquer dados.

Os autores devem informar se o trabalho foi aprovado
pela Comisséo de Etica da instituicdo de acordo com a de-
claragdo de Helsinquia.

9. LINGUA

Os artigos devem ser redigidos em portugués ou em
inglés. Os titulos e os resumos tém de ser sempre em por-
tugués e em inglés.
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10. PROCESSO EDITORIAL

O autor correspondente recebera notificagcao da recep-
¢do do manuscrito e decisdes editoriais por email.

Todos os manuscritos submetidos séo inicialmente re-
vistos pelo editor da Acta Médica Portuguesa. Os manus-
critos sdo avaliados de acordo com o0s seguintes critérios:
originalidade, actualidade, clareza de escrita, método de
estudo apropriado, dados validos, conclusdes adequadas e
apoiadas pelos dados, importancia, com significancia e
contribuicao cientifica para o conhecimento da area, e ndo
tenham sido publicados, na integra ou em parte, nem sub-
metidos para publica¢do noutros locais.

AActa Médica Portuguesa segue um rigoroso processo
cego (single-blind) de reviséo por pares (peer-review, exter-
nos a revista). Os manuscritos recebidos serdo enviados a
peritos das diversas areas, os quais deverdo fazer os seus
comentarios, incluindo a sugestdo de aceitacdo, aceitagdo
condicionada a pequenas ou grandes modificacdes ou re-
jeicdo. Na avaliacdo, os artigos poderéo ser:

a) aceites sem alteragdes;

b) aceites apds modificagdes propostas pelos consulto- res
cientificos;

C) recusados.

Estipula-se para esse processo o seguinte plano tem-
poral:

e Apds a recepgao do artigo, o Editor-Chefe, ou umdos
Editores Associados, enviard o manuscrito a, no minimo,
dois revisores, caso esteja de acordo com as normas de
publicagcdo e se enquadre na politica editorial. Podera ser
recusado nesta fase, sem envio a revisores.

e Quando receberem a comunicagdo de aceitagdo, os
Autores devem remeter de imediato, por correio electroni-
co, o formulario de partilha de direitos que se encontra no
site da Acta Médica Portuguesa, devidamente preenchido e
assinado por todos os Autores.

e No prazo maximo de quatro semanas, o revisor de-
vera responder ao editor indicando os seus comentarios
relativos a0 manuscrito sujeito a revisao, e a sua sugestado
de quanto a aceitagdo ou rejei¢céo do trabalho. O Conselho
Editorial tomara, num prazo de 15 dias, uma primeira deci-
séo que podera incluir a aceitacdo do artigo sem modifica-
¢Oes, o envio dos comentarios dos revisores para que 0s
Autores procedam de acordo com o indicado, ou a rejei¢éo
do artigo.

Os Autores dispdem de 20 dias para submeter a nova
versdo revista do manuscrito, contemplando as modifica-
¢Oes recomendadas pelos peritos e pelo Conselho Editorial.
Quando séo propostas alteracdes, o autor devera no prazo
maximo de vinte dias, carregar na plataforma electrénica da
Acta Médica Portuguesa uma versao revista do artigo, com
as alteracOes inseridas destacadas com cor diferente, bem
como um novo Documento Suplementar respondendo a
todas as questdes colocadas.

e O Editor-Chefe dispGe de 15 dias para tomar a deci-
sdo sobre a nova versao: rejeitar ou aceitar o artigo na nova
versao, ou submeté-lo a um ou mais revisores externos cujo
parecer poderd, ou ndo, coincidir com os resultantes

da primeira revisao.

e Caso 0 manuscrito seja reenviado para revisdo exter- na, os
peritos dispdem de quatro semanas para o envio dos seus
comentdarios e dasua sugestéo quanto a aceitagéo Ou recusa para
publicagdo do mesmo.

e Atendendo as sugestdes dos revisores, o Editor-Chefe
poderad aceitar o artigo nesta nova versao, rejeita-lo ou vol- tar a
solicitar modificagGes. Neste Ultimo caso, os Autores dispGem de
um més para submeter uma versdo revista, a qual podera, caso
o Editor-Chefe assim o determine, voltar a passar por um
processo de revisdo por peritosexternos.

e No caso da aceitagdo, em qualquer das fases ante-
riores, a mesma sera comunicada ao Autor principal. Num
prazo inferior a um més, o Conselho Editorial enviara o ar-
tigo para revisdo dos Autores ja com a formatacao final,
mas sem a numeracao definitiva. Os Autores dispéem de
cinco dias para a revisdo do texto e comunicacdo de quais-
quer erros tipograficos. Nesta fase, os Autores ndo podem
fazer qualquer modificagdo de fundo ao artigo, para além
das correcgbes de erros tipogréaficos e/ou ortogréficos de
pequenos erros. Nao sdo permitidas, nomeadamente, alte-
racdes a dados de tabelas ou graficos, alteragdes de fundo
do texto, etc.

e Apds a resposta dos Autores, ou na auséncia de res-
posta, apds o decurso dos cinco dias, o0 artigo considera-se
concluido.

o Na fase de revisdo de provas tipograficas, alteragdes
de fundo aos artigos ndo serdo aceites e poderdo implicar
a sua rejeicdo posterior por decisédo do Editor-Chefe.

Chama-se a atenc@o que a transcricdo de imagens,
guadros ou graficos de outras publicagGes devera ter a pré-
via autorizacdo dos respectivos autores para dar cumpri-
mentos as normas que regem os direitos de autor.

11. PUBLICAGAO FAST-TRACK

A Acta Médica Portuguesa dispde do sistema de publi-
cacgdo Fast-Track para manuscritos urgentes e importantes
desde que cumpram os requisitos da Acta Médica Portu-
guesa para o Fast-Track.

a) Os autores para requererem a publicagdo fast-track
devem submeter o seu manuscrito em http://www.actame-
dicaportuguesa.com/ “submeter artigo” indicando clara- mente
porque consideram que o manuscrito é adequado para a
publicagdo rapida. O Conselho Editorial tomara a decisdo sobre
se 0 manuscrito é adequado para uma via rapida (fast-track) ou
para submissdo regular;

b) Verifique se 0 manuscrito cumpre as normas aosau- tores
da Acta Médica Portuguesa e que contém as informa- ¢Oes
necessarias em todos os manuscritos da Acta Médica Portuguesa.

c) O Gabinete Editorial ird comunicar, dentro de 48 ho- ras,
se 0 manuscrito é apropriado para avaliagdo fast-track. Se o
Editor-Chefe decidir ndo aceitar a avaliagdo fast-track, o
manuscrito pode ser considerado para o processo de re- visdo
normal. Os autores também terdo a oportunidade de retirar a sua
submissdo.

d) Para manuscritos que sdo aceites para avaliagdo
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fast-track, a decisdo Editorial sera feita no prazo de 5 dias
Uteis.

€) Se o manuscrito for aceite para publicagdo, o objecti- vo
serd publica-lo, online, no prazo maximo de 3 semanas apos a
aceitagdo.

12. REGRAS DE OURO ACTA MEDICA PORTUGUESA

a) O editor é responsével por garantir a qualidade da revista
e que o que publica é ético, actual e relevante para os leitores.

b) A gestdo de reclamagdes passa obrigatoriamente pelo
editor-chefe e ndo pelo bastondrio.

c) O peer review deve envolver a avaliagdo de revisores
externos.

d) Asubmissdo do manuscrito e todos os detalhes asso- ciados
sdo mantidos confidenciais pelo corpo editorial e por todas as
pessoas envolvidas no processo de peer-review.

e) A identidade dos revisores é confidencial.

f) Os revisores aconselham e fazem recomendagdes; o editor
toma decisoes.

g) O editor-chefe tem total independéncia editorial.

h) A Ordem dos Médicos ndo interfere directamente na
avaliacdo, seleccdo e edicdo de artigos especificos, nem
directamente nem por influéncia indirecta nas decisdes edi-
toriais.

i) As decisdes editoriais sdo baseadas no mérito detra- balho
submetido e adequagado a revista.

j) As decisbes do editor-chefe ndo sdo influenciadas pela
origem do manuscrito nem determinadas por agentes exteriores.

k) As razBes para rejeigdo imediata sem peer review ex- terno
sdo: falta de originalidade; interesse limitado para os leitores da
Acta Médica Portuguesa; conter graves falhas cientificas ou
metodoldgicas; o tdpico ndo é coberto com a profundidade
necessaria; é preliminar de mais e/ou espe- culativo; informacgéo
desactualizada.

I) Todos os elementos envolvidos no processo de peer review
devem actuar de acordo com os mais elevados pa- drGes éticos.

m) Todas as partes envolvidas no processo de peer re- view
devem declarar qualquer potencial conflito de interes- ses e
solicitar escusa de rever manuscritos que sintam que ndo
conseguirdo rever objectivamente.

13.NORMAS GERAIS
ESTILO
Todos os manuscritos devem ser preparadosde acordo
com o “AMA Manual of Style”, 10th ed. e/ou “Uniform Requi-
rements for Manuscripts Submitted to Biomedical Journals”.
Escreva num estilo claro, directo e activo. Geralmente,
escreva usando a primeira pessoa, voz activa, por exemplo,
“Analisamos dados”, e ndao “Os dados foram analisados”.
Os agradecimentos sdo as excepgles a essa directriz, e
deve ser escrito na terceira pessoa, voz activa; “Os auto-
res gostariam de agradecer”. Palavras em latim ou noutra
lingua que nao seja a do texto deverdo ser colocadas em
italico.

Os componentes do manuscrito sdo: Pagina de Titulo,
Resumo, Texto, Referéncias, e se apropriado, legendas de
figuras. Inicie cada uma dessas sec¢bes em uma nova
pagina, numeradas consecutivamente, comecando com a
pagina de titulo.

Os formatos de arquivo dos manuscritos autorizados in-
cluem o Word e o WordPerfect. Nao submeta o manuscrito
em formato PDF.

SUBMISSAO

Os manuscritos devem ser submetidos online, via “Sub-
missdo Online” da Acta Médica Portuguesa http://www.
actamedicaportuguesa.com/revista/index.php/amp/about/
submissions#onlineSubmissions.

Todos os campos solicitados no sistema de submissao
online terdo de ser respondidos.

Apo6s submissdo do manuscrito o autor recebera a con-
firmagado de recepgdo e um ndmero para 0 manuscrito.

Na primeira pagina/ pagina de titulo:

a) Titulo em portugués e inglés, conciso e descritivo

b) Na linha da autoria, liste o Nome de todos os Autores
(primeiro e Udltimo nome) com os titulos académicos e/ou
profissionais e respectiva afiliagdo (departamento, institui- ¢do,
cidade, pais)

) Subsidio(s) ou bolsa(s) que contribuiram para a rea-
lizagdo do trabalho

d) Morada e e-mail do Autor responsavel pela corres-
pondéncia relativa ao manuscrito

e) Titulo breve para cabegalho

Na segunda péagina

a) Titulo (sem autores)

b) Resumo em portugués e inglés. Nenhuma informa- ¢do
que ndo conste no manuscrito pode ser mencionada no resumo.
Os resumos ndo podem remeter para o texto, ndo podendo
conter citagdes nem referencias a figuras.

c) Palavras-chave (Keywords). Um maximo de 5 Keywords
em inglés utilizando a terminologia que consta no Medical
Subject Headings (MeSH),
gov/mesh/MBrowser.html, devem seguir-se ao resumo.

http://www.nlm.nih.

Na terceira pagina e seguintes:

Editoriais:

Os Editoriais serdo apenas submetidos por convite do
Editor. Serdo comentarios sobre tdpicos actuais. Nao de-
vem exceder as 1.200 palavras nem conter tabelas/figuras
e terdo um maximo de 5 referéncias bibliogréaficas. N&o pre-
cisam de resumo.

Perspectiva:

Artigos elaborados apenas por convite do Conselho
Editorial. Podem cobrir grande diversidade de temas com
interesse nos cuidados de saude: problemas actuais ou
emergentes, gestao e politica de salde, histéria da medici-
na, ligacado a sociedade, epidemiologia, etc.

Um Autor que deseje propor um artigo desta categoria
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devera remeter previamente ao Editor-Chefe o respectivo
resumo, indicagdo dos autores e titulo do artigo para ava-
liagdo.

Deve conter no maximo 1200 palavras (excluindo as re-
feréncias e as legendas) e até 10 referéncias bibliograficas.
S6 pode conter uma tabela ou uma figura. Nao precisa de
resumo.

B Artigos Originais:

O texto deve ser apresentado com as seguintes sec-
¢Oes: Introdugdo (incluindo Objectivos), Material e Méto-
dos, Resultados, Discussao, Conclusdo, Agradecimentos
(se aplicavel), Referéncias, Tabelas e Figuras.

Os Artigos Originais ndo dever&o exceder as 4.000 pa-
lavras, excluindo referéncias e ilustragdes. Deve ser acom-
panhado de ilustragfes, com um méaximo de 6 figuras/tabe-
las e 60 referéncias bibliogréaficas.

O resumo dos artigos originais ndo deve exceder as 250
palavras e serdo estruturados (com cabecgalhos: Intro-
ducéo, Materiais e Métodos, Resultados, Discusséo e Con-
clusao).

A Acta Médica Portuguesa, como membro do ICMJE,
exige como condig&o para publicacao, o registo de todos os
ensaios num registo publico de ensaios aceite pelo ICMJE
(ou seja, propriedade de uma instituicdo sem fins lucrativos
e publicamente acessivel, por ex. clinicaltrials.gov). Todos
0s manuscritos reportando ensaios clinicos tém de seguir o
CONSORT Statement http://www.consort-statement.org/.

Numa revisdo sistematica ou meta-andlise siga as
PRISMA guidelines.

Numa meta-andlise de estudos observacionais, siga as
MOOSE guidelines e apresente como um ficheiro comple-
mentar o protocolo do estudo, se houver um.

Num estudo de preciséo de diagnostico, siga as STARD
guidelines.

Num estudo observacional, siga as STROBE guideli- nes.

Num Guideline clinico incentivamos os autores a seguir
a GRADE guidance para classificar a evidéncia.

M Artigos de Reviséo:

Destinam-se a abordar de forma aprofundada, o estado
actual do conhecimento referente a temas de importancia.
Estes artigos seréo elaborados a convite da equipa edito-
rial, contudo, a titulo excepcional, ser4 possivel a submis-
séo, por autores ndo convidados (com ampla experiéncia
no tema) de projectos de artigo de revisdo que, julgados
relevantes e aprovados pelo editor, poderdo ser desenvol-
vidos e submetidos as normas de publicacao.

Comprimento maximo: 3500 palavras de texto (ndo in-
cluindo resumo, legendas e referéncias). Ndo pode ter mais
do que um total de 4 tabelas e / ou figuras, e ndo mais de
50-75 referéncias.

O resumo dos artigos de revisdo nao deve exceder as
250 palavras e serao estruturados (com cabecalhos: Intro-
ducéo, Materiais e Métodos, Resultados, Discussao, Con-
cluséo.

Caso Clinico:

O relato de um caso clinico com justificada razao de pu-
blicacao (raridade, aspectos inusitados, evolugdes atipicas,
inovacgOes terapéuticas e de diagndstico, entre outras). As
secgdes serdo: Introducéo, Caso Clinico, Discusséo, Refe-
réncias.

A linha de autoria deste tipo de artigos ndo devera ex-
ceder quatro autores. Outros contributos poderéo ser reco-
nhecidos no final do texto, sob o paragrafo “Agradecimen-
tos”.

O texto ndo deve exceder as 1.000 palavras e 15 refe-
réncias bibliograficas. Deve ser acompanhado de figuras
ilustrativas. O nimero de tabelas/figuras ndo deve ser su-
perior a 5.

Inclua um resumo ndo estruturado que ndo exceda 150
palavras, que sumarie o objectivo, pontos principais e con-
clusdes do artigo.

Imagens em Medicina (Imagem Médica):

A Imagem em Medicina é um contributo importante da
aprendizagem e da pratica médica. Poderdo ser aceites
imagens clinicas, de imagiologia, histopatologia, cirurgia,
etc. Podem ser enviadas até duas imagens por caso.

Deve incluir um titulo com um méaximo de oito palavras
e um texto com um maximo de 150 palavras onde se dé
informacao clinica relevante, incluindo um breve resumo do
historial do doente, dados laboratoriais, terapéutica e con-
dicdo actual. Nao pode ter mais do que trés autores e cinco
referéncias bibliograficas. Nao precisa de resumo.

S6 sdo aceites fotografias originais, de alta qualidade,
gue ndo tenham sido submetidas a prévia publicacéo. Para
informacao sobre o envio de imagens digitais, consulte as
«Normas técnicas para a submisséo de figuras, tabelas ou
fotografias».

M Guidelines / Normas de orientagdo:

As sociedades médicas, os colégios das especialida-
des, as entidades oficiais e / ou grupos de médicos que
desejem publicar na Acta Médica Portuguesa recomenda-
¢Oes de prética clinica, deverdo contactar previamente o
Conselho Editorial e submeter o texto completo e a verséao
para ser publicada. O Editor-Chefe podera colocar como
exigéncia a publicac@o exclusiva das recomendagfes na
Acta Médica Portuguesa.

Poderéa ser acordada a publicagdo de uma versdo resu-
mida na edi¢@o impressa cumulativamente a publicagdo da
verséo completa no site da Acta Médica Portuguesa.

M Cartas ao Editor:

Devem constituir um comentario a um artigo da Acta
Med Port ou uma peguena nota sobre um tema ou caso
clinico. Ndo devem exceder as 400 palavras, nem conter
mais de uma ilustragcdo e ter um maximo de 5 referéncias
bibliograficas. N&do precisam de resumo.

Deve seguir a seguinte estrutura geral: Identificar o arti-
go (torna-se a referéncia 1); Dizer porque esta a escrever;
fornecer evidéncia (a partir da literatura ou a partir de uma
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experiéncia pessoal) fornecer uma simula; citar referén-
cias.

A(s) resposta(s) do(s) Autor(es) devem observar as
mesmas caracteristicas.
Uma Carta ao editor discutindo um artigo recente da Acta
Med Port ter4 maior probabilidade de aceitacéo se for sub-
metida quatro semanas apos a publicac¢éo do artigo.

Abreviaturas: Ndo use abreviaturas ou acronimos no
titulo nem no resumo, e limite o seu uso no texto. O usode
acrénimos deve ser evitado, assim como 0 USO excessivo e
desnecessario de abreviaturas. Se for imprescindivel re-
correr a abreviaturas ndo consagradas, devem ser defini-
das na primeira utiliza¢éo, por extenso, logo seguido pela
abreviatura entre parenteses. N&o coloque pontos finais
nas abreviaturas.

Unidades de Medida: As medidas de comprimento, al-
tura, peso e volume devem ser expressas em unidades do
sistema métrico (metro, quilograma ou litro) ou seus multi-
plos decimais.

As temperaturas devem ser dadas em graus Celsius
(°C) e a pressao arterial em milimetros de mercudrio (mm
Hg).

Para mais informacgdo consulte a tabela de converséo
“Units of Measure” no website da AMA Manual Style.

Nomes de Medicamentos, Dispositivos ou outros Produtos:
Use o nome ndo comercial de medicamentos, dispositivos ou de
outros produtos, a menos que o nome comercial seja essencial
para a discussao.

IMAGENS

Numere todas as imagens (figuras, gréaficos, tabelas,
fotografias, ilustragfes) pela ordem de citagéo no texto.

Inclua um titulo/legenda para cada imagem (uma frase
breve, de preferéncia com ndo mais do que 10 a 15 pala-
vras).

A publicacéo de imagens a cores é gratuita.

No manuscrito, sdo aceitaveis os seguintes formatos:
BMP, EPS, JPG, PDF e TIF, com 300 dpis de resolugéo,
pelo menos 1200 pixeis de largura e altura proporcional.

As Tabelas/Figuras devem ser numeradas na ordem em
gue sdo citadas no texto e assinaladas em numeragao
arabe e com identificacéo, figura/tabela. Tabelas e figuras
devem ter numeracao arabe e legenda. Cada Figura e Ta-
bela incluidas no trabalho tém de ser referidas no texto, da
forma que passamos a exemplificar:

Estes sdo alguns exemplos de como uma resposta
imunitaria anormal pode estar na origem dos sintomas da
doenca de Behget (Fig. 4).

Estaassocia-seaoutrasduaslesbescutaneas(Tabelal).

Figura: Quando referida no texto é abreviada para Fig.,
enquanto a palavra Tabela ndo é abreviada. Nas legendas
ambas as palavras sdo escritas por extenso.

Figuras e tabelas serdo numeradas com numeragao
arabe independentemente e na sequéncia em que séo re-
feridas no texto.

Exemplo: Fig. 1, Fig. 2, Tabela 1

Legendas: Apos as referéncias bibliogréficas, ainda no
ficheiro de texto do manuscrito, devera ser enviada le-
genda detalhada (sem abreviaturas) para cada imagem. A
imagem tem que ser referenciada no texto e indicada a sua
localizagao aproximada com o comentério “Inserir Figura n°®
1... aqui”.

Tabelas: E obrigatrio o envio das tabelas a preto e
branco no final do ficheiro. As tabelas devem ser elabora-
das e submetidas em documento word, em formato de ta-
bela simples (simple grid), sem utilizagdo de tabuladores,
nem modificacOes tipograficas. Todas as tabelas devem ser
mencionadas no texto do artigo e numeradas pela ordem
gue surgem no texto. Indique a sua localizagcdo aproximada
no corpo do texto com o comentario “Inserir Tabela n°® 1...
aqui”. Neste caso os autores autorizam uma reorganizagao
das tabelas caso seja necessario.

Quaisquer tabelas submetidas que sejam mais longas/
largas do que duas paginas A4 serdo publicadas como
Apéndice ao artigo.

As tabelas devem ser acompanhadas da respectiva le-
genda/titulo, elaborada de forma sucinta e clara.

Legendas devem ser auto-explicativas (sem necessida-
de de recorrer ao texto) — € uma declaragdo descritiva.

Legenda/Titulo das Tabelas: Colocada por cima do cor-
po da tabela e justificada a esquerda. Tabelas séo lidas de
cima para baixo. Na parte inferior serdo colocadas todas as
notas informativas — notas de rodapé (abreviaturas, signi-
ficado estatistico, etc.) As notas de rodapé para contetido
que ndo caiba no titulo ou nas células de dados devem
conter estes simbolos *, 1, £, §, I, T, **, 11, %, 8§, IlIl, 11,

Figuras: Os ficheiros «figura» podem ser tantos quan-
tas imagens tiver o artigo. Cada um destes elementos de-
vera ser submetido em ficheiro separado, obrigatoriamente
em versdo electrénica, pronto para publicagdo. As figuras
(fotografias, desenhos e graficos) ndo sdo aceites em fi-
cheiros word.

Em formato TIF, JPG, BMP, EPS e PDF com 300 dpis
de resolucéo, pelo menos 1200 pixeis de largura e altura
proporcional.

As legendas tém que ser colocadas no ficheiro de texto
do manuscrito.

Caso a figura esteja sujeita a direitos de autor, é res-
ponsabilidade dos autores do artigo adquirir esses direitos
antes do envio do ficheiro a Acta Médica Portuguesa.

Legenda das Figuras: Colocada por baixo da figura,
gréafico e justificada a esquerda. Graficos e outras figuras
séo habitualmente lidos de baixo para cima.

SO sdo aceites imagens de doentes quando necessa-
rias para a compreensao do artigo. Se for usada uma figura
em que o doente seja identificavel deve ser obtida e reme-
tida a Acta Médica Portuguesa a devida autorizacéo. Se a
fotografia permitir de forma 6bvia a identificacdo do doente,
esta podera ndo ser aceite. Em caso de duvida, a deciséo
final sera do Editor-Chefe.
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e Fotografias: Em formato TIF, JPG, BMP e PDF com 300 dpis de

resolugdo, pelo menos 1200 pixeis de largura e altura
proporcional.

e Desenhos e graficos: Os desenhos e graficos devem ser
enviados em formato vectorial (Al, EPS) ou em ficheiro bitmap
com uma resolugdo minima de 600 dpi. A fonte a utilizar em

desenhos e graficos serd obrigatoriamente Arial. As imagens
devem ser apresentadas em ficheiros se- parados submetidos

como documentossuplementares, em condigdes de reprodugao,
de acordo com a ordem em que sdo discutidas no texto. As
imagens devem ser fornecidas

independentemente do texto.

AGRADECIMENTOS (facultativo)

Devem vir ap6s o texto, tendo como objectivo agrade-
cer a todos os que contribuiram para o estudo mas nao tém
peso de autoria. Nesta secgédo é possivel agradecer a todas
as fontes de apoio, quer financeiro, quer tecnolégico ou de
consultoria, assim como contribui¢cdes individuais. Cada
pessoa citada nesta sec¢do de agradecimentos deve enviar
uma carta autorizando a incluséo do seunome.

REFERENCIAS

Os autores sao responsaveis pela exactidéo e rigor das
suas referéncias e pela sua correcta citagdo no texto.

As referéncias bibliogréficas devem ser citadas nume-
ricamente (algarismos arabes formatados sobrescritos) por
ordem de entrada no texto e ser identificadas no texto com
algarismos arabes. Exemplo: “Dimethylfumarate has also
been a systemic therapeutic option in moderate to severe
psoriasis since 1994 and in multiple sclerosis.'*”

Se forem citados mais de duas referéncias em sequén-
cia, apenas a primeira e a Ultima devem ser indicadas, sen-
do separadas por trago.>®

Em caso de citacdo alternada, todas as referéncias de-
vem ser digitadas, separadas por virgula.'?1518

As referéncias séo alinhadas a esquerda.

N&o deverao ser incluidos na lista de referéncias quais-
quer artigos ainda em preparacdo ou observagbes nao
publicadas, comunicagdes pessoais, etc. Tais inclusfes s6
sdo permitidas no corpo do manuscrito (ex: P. Andrade, co-
municacao pessoal).

As abreviaturas usadas na nomeagdo das revistas
devem ser as utilizadas pelo National Library of Medicine
(NLM) Title Journals Abbreviations http://www.nchi.nim.nih.
gov/nimcatalog/journals
Notas: N&o indicar més da publicagéo.

Nas referéncias com 6 ou menos Autores devem ser
nomeados todos. Nas referéncias com 7 ou mais autores
devem ser nomeados os 6 primeiros seguidos de “et al”.

Seguem-se alguns exemplos de como devem constar
0s varios tipos de referéncias.

Artigo:
Apelido Iniciais do(s) Autor(es). Titulo do artigo. Titulo
das revistas [abreviado]. Ano de publica¢éo;Volume: pagi-

nas.

1. Com menos de 6 autores
Miguel C, Mediavilla MJ. Abordagem actual da gota. Acta
Med Port. 2011;24:791-8.

2. Com mais de 6 autores
Norte A, Santos C, Gamboa F, Ferreira AJ, Marques A, Lei-
te C, et al. Pneumonia Necrotizante: uma complicacgao rara.
Acta Med Port. 2012;25:51-5.

Monografia:

Autor/Editor AA. Titulo: completo. Edigdo (se nao for a
primeira). Vol.(se for trabalho em varios volumes). Local de
publicagdo: Editor comercial; ano.

1. Com Autores:

Moore, K. Essential Clinical Anatomy. 4th ed. Philadelphia:
Wolters Kluwer Lippincott Williams & Wilkins; 2011.

2. Com editor:

Gilstrap LC 3rd, Cunningham FG, VanDorsten JP, editors.
Operative obstetrics. 2nd ed. New York: McGraw-Hill; 2002.

Capitulo de monografia:
Meltzer PS, Kallioniemi A, Trent JM. Chromosome altera-
tions in human solid tumors. In: Vogelstein B, Kinzler KW,
editors. The genetic basis of human cancer. New York: Mc-
Graw-Hill; 2002. p. 93-113.

Relatério Cientifico/Técnico:

Lugg DJ. Physiological adaptation and health of an ex-
pedition in Antarctica: with comment on behavioural adap-
tation. Canberra: A.G.P.S.; 1977. Australian Government
Department of Science, Antarctic Division. ANARE scientific
reports. Series B(4), Medical science No. 0126

Documento electrdnico:

1.CD-ROM
Anderson SC, Poulsen KB. Anderson’s electronic atlas of
hematology [CD-ROM)]. Philadelphia: Lippincott Williams &
Wilkins; 2002.

2. Monografia da Internet
Van Belle G, Fisher LD, Heagerty PJ, Lumley TS. Biosta-
tistics: a methodology for the health sciences [e-book]. 2nd
ed. Somerset: Wiley InterScience; 2003 [consultado 2005
Jun 30]. Disponivel em: Wiley InterScience electronic col-
lection

3. Homepage/Website
Cancer-Pain.org [homepage na Internet]. New York: Asso-
ciation of Cancer Online Resources, Inc.; c2000-01; [consul-
tado 2002 Jul 9].Disponivel em: http://www.cancer-pain.org/.

PROVAS TIPOGRAFICAS

Serao da responsabilidade do Conselho Editorial, se os
Autores nao indicarem o contrario. Neste caso elas deve-
réo ser feitas no prazo determinado pelo Conselho Edito-
rial, em fungdo das necessidades editoriais da Revista. Os
autores receberdo as provas para publicacdo em formato
PDF para correccdo e deverdo devolvé-las num prazo de
48 horas.
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ERRATA E RETRAC(;OES
AActa Médica Portuguesa publica alteragfes, emendas ou retrac¢des a um artigo anteriormente
publicado. Altera- ¢des posteriores a publicagdo assumirdo a forma de errata.

NOTA FINAL
Para um mais completo esclarecimento sobre este as- sunto aconselha-se a leitura do Uniform Requirements
for Manuscripts Submitted to Biomedical Journals do Interna- tional Commitee of Medical Journal Editors),
disponivel em http://www.ICMJE.org.
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