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Titulo: Erradicacao de Helicobacter pylori para prevengao de cancro gastrico

Resumo

O cancro gastrico € uma doenga com elevada incidéncia, associada morbilidade e
mortalidade elevadas em todo o mundo. Atualmente, existem apenas medidas
preventivas secundarias de cancro gastrico, baseadas essencialmente em endoscopia,
implementadas em poucas regiées do mundo com elevado risco de cancro. Sdo varios
os fatores que podem influenciar o desenvolvimento de cancro gastrico, mas
Helicobacter pylori, uma bactéria que coloniza a mucosa gastrica, € o fator mais
importante. Uma vez que este agente € uma causa de cancro gastrico e porque a
infecgdo ocorre em cerca de metade da populagdo mundial, foi sugerido que a
erradicagao de H. pylori pudesse representar um meio eficaz de prevengao primaria,
numa escala global. Nesta revisao sao discutidas a preveng¢ao de cancro gastrico e as
possiveis consequéncias da implementacdo de uma erradicagdo em massa da infegao
por H. pylori. Além dos beneficios potenciais da erradicacdo de H. pylori, efeitos
desfavoraveis, incluindo o surgimento de outras doengas e resisténcia aos antibiéticos,
decorrentes da erradicagao numa escala global, sdo também revistos. Multiplos fatores
devem ser considerados e estudos adicionais mais aprofundados sdo necessarios, de
forma a obter a melhor evidéncia possivel para avaliar o custo-efetividade desta medida,
antes de a implementar em larga escala com a finalidade de reduzir a

mortalidade/morbilidade associadas ao cancro gastrico.

Palavras-chave: Helicobacter pylori; Cancro gastrico; Prevengao; Erradicagdo em

massa.



Title: Helicobacter pylori eradication for gastric cancer prevention

Abstract

Gastric cancer is a highly incident disease with remarkable morbidity and mortality
worldwide. Currently, only secondary preventive measures to reduce the burden of
gastric cancer exist, based essentially on endoscopy in a few areas of the globe with
high disease risk. Several factors may affect the development of gastric cancer, but
Helicobacter pylori, a bacterium that colonizes the gastric mucosa, represents the most
important factor. Since this agent is a cause of gastric cancer, and because it infects half
of the world population, it has been suggested that eradication of H. pyloriin a population
perspective could represent an effective means of primary prevention worldwide.

Here, gastric cancer prevention and the possible consequences of the implementation
of mass eradication of H. pylori are discussed. In addition to potential benefits of H. pylori
eradication, harms, including the emergence of other diseases and of antimicrobial
resistance, arising from eradication on a global scale are also reviewed.

Multiple factors need to be considered, and further research efforts are necessary in
order to obtain the best possible evidence to evaluate the cost-effectiveness of this

practice before implementing such large strategy to reduce gastric cancer burden.

Keywords: Helicobacter pylori; Gastric cancer; Prevention; Mass eradication.



Helicobacter pylori infection

Helicobacter pylori (H. pylori) is a curved, flagellated, urease-positive and gram-negative
bacterium. (1) It’s one of the most common chronic microbial infections in the world — it
is estimated that over half of the population is infected. (2) In developing countries H.
pylori infection is even more common — in some of them, over 80% of the population is
infected. (2) In developed countries, the prevalence of the infection is much lower than
in developing countries, occurring in less than 30% of the individuals (2) Hygiene and
sanitation play a crucial role in the prevalence of this infection, and so, the improvement
of sanitation and of the standards of living in developing countries (and in general) is
associated with lower prevalence. (3) H. pylori infection is acquired during childhood. (1,
4) Without any treatment, the infection is typically lifelong, it doesn’t vanish. (1) The exact
mode of transmission of the infection is not well known, but it occurs via “person-to-
person” transmission, especially between members of the same family. (1, 4)

H. pylori colonizes the gastric mucosa. There are multiple factors that allow the bacteria
to colonize such harsh environment. Urease is an enzyme produced by H. pylori, which
by converting urea into CO2 and ammonia, will neutralize the acid produced by the
stomach (1, 5). Motility conferred by the flagella also allows movement of this bacterium
to more neutral pH areas of the gastric mucosa (1, 6). H. pylori can also bind strongly to
the epithelial cells of the mucosa by various adhesins. (1) Conditions are, then, created
for the survival of the pathogen. (1)

There are many different strains of H. pylori, as this species shows a remarkably high
level of genetic diversity. (7) This variability may also explain differences in the
pathogenicity of strains. For example, H. pylori strains that carry the CagA virulence
factor and those that express particular forms of the VacA toxin are considered as the
most aggressive. These strains are able to interact with the host cells, increasing the
inflammatory response, causing mucosal ulceration, altering the polarity of the gastric

epithelium, and modulating the immune response. (8-11)



All patients infected with H. pylori have chronic gastritis, characterized by infiltration of
mononuclear and neutrophilic cells in the gastric mucosa. Although most patients
infected with H. pylori will remain asymptomatic during their lifetime, in the background
of chronic gastritis, a proportion of patients may develop peptic ulcer disease, gastric
cancer, or even gastric mucosa-associated lymphoid tissue (MALT) lymphoma. The risk
of developing these diseases depend on bacterial virulence factors, environment (diet,
smoking, alcohol, proton-pump inhibitors (PPls), and non-steroid anti-inflammatory
drugs), and host susceptibility factors (immune response), as well as the severity and

extension of associated gastritis. (1, 12-16)

Treatment of H. pylori infection

As mentioned above, if not treated, H. pylori infection is not efficiently eliminated by the
human host, thus becoming a chronic, lifelong infection.

The therapy used for eradication of H. pylori infection is generally composed by 2
antibiotics, being, frequently, one of them clarithromycin, associated with a proton pump
inhibitor (PPI) — the triple therapy. In some regions, bismuth is, often, associated with the
previous therapy, forming the quadruple therapy. (17)

The triple clarithromycin-based therapy has been questioned, due to increasing antibiotic
resistances throughout the world — an important topic discussed below in greater detail.
It was recommended to be replaced by other therapies in certain geographical areas of
the world, where the resistance of clarithromycin is high. (18) Ideally, on an individual-
based therapy, the best strategy to promote eradication of H. pylori would be a
personalized therapy, based on antibiotic susceptibility testing. Nevertheless, this
method is quite expensive, time consuming (weeks) and not-doable. (18) In this line of
thought, a population-based therapy, that concerns the prevalence of resistance of
antibiotics by H. pylori worldwide, may be promising. (19) This prevalence varies widely
from country to country. (18) Essentially, the recommended eradication therapy is based
on clarithromycin resistance of a specific region. If this resistance is low (below 15%),
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clarithromycin therapy could be implemented. (18, 19) If not, quadruple bismuth therapy
(PPI + bismuth + metronidazole + tetracyclin) should be instituted, as the first-line
therapy. (18-20) Bismuth salts have an effective direct bactericidal effect on H. pylori, as
well as protective effects on healing ulcers. Bismuth therapy often achieves more than
90% eradication success. (20) Levofloxacin and rifabutin-based therapies should only
be used if other previous therapies failed to eradicate the infection. If the prevalence of
resistance of dual clarithromycin and metronidazole is lower than 10%, non-bismuth
therapy is an alternative. (18) Other potential strategies that could promote higher
successful rates of eradication are extension of duration of triple therapy to 14 days, (21)
higher dosage of PPI, (22) use of 4 drug regimen (instead of 3) (23) and use of probiotics
(24). Despite all these strategies that apparently could help solve the problem of
eradication of H. pylori and antibiotic resistance, a population-based therapy still could
create considerable problems, concerning costs and feasibility. (25) Additional issues,
such as compliance, adherence, and acceptability of the proposed strategies by the

population may also be of concern. (26)

Gastric cancer

Gastric cancer is the fifth most common cancer worldwide and the third leading cause of
cancer death. (27) The regions with highest incidence and mortality are Eastern Asia
(Korea, Mongolia, Japan, and China), Central and Eastern Europe (Belarus, Russian
Federation, and Ukraine), and Latin America and the Caribbean (Chile, Peru, and
Guatemala) (28)

The prognosis of gastric cancer is generally poor, especially if the cancer is detected at
advanced stages — the 5 year-survival rate is about 5-10%. (29) Even though the global
incidence of this disease has been decreasing in the last decades, and is expected to
continue decreasing, the prevalence of gastric cancer is predicted to increase in the next

decades, due to ageing and growth of the population. (30)



Gastric cancer is a heterogeneous disease, in what concerns genetics and histology.
Based on comprehensive genetic characterization of tumors, which included copy
number analysis, whole-exome and mRNA sequencing, and methylation profiling, four
different gastric cancer subtypes have been proposed. (31) Regarding the histological
aspects of gastric cancer, the classification schemes also point to heterogeneity. For
example, the World Health Organization (WHO) classification contemplates five main
histological types: papillary, tubular, mucinous, signet-ring cell, and other poorly
cohesive carcinoma/uncommon histologic variants. (32) The widely used Lauren’s
classification, on the other hand, contemplates two main gastric cancer types, the
intestinal and the diffuse types. (33) H. pylori infection is associated to increased risk of
both intestinal and diffuse gastric cancer types. The cascade of events that leads to
intestinal type gastric cancer is, however, best established. (34) H. pylori colonization
favors inflammation of the gastric mucosa, resulting in chronic gastritis. Continuous
gastric inflammation resulting from chronic H. pylori infection, can lead to atrophy of the
mucosa, intestinal metaplasia, dysplasia, and ultimately to gastric cancer. (1, 35)

H. pyloriis a major risk factor for the development of gastric cancer and the bacterium is
classified as a class 1 carcinogen by the WHO. (36) It is estimated that H. pylori
increases the risk of cancer by between 3- and 20-fold, depending on the sensitivity of
the assay used for detecting the infection (37, 38). The risk increases in infections with
H. pylori strains that are CagA-positive in comparison with CagA-negative strains (39,
40). Nevertheless, there are other factors involved in gastric cancer development,

including smoking, dietary habits, and individual genetic susceptibility. (13, 14)

Gastric cancer prevention worldwide

Gastric cancer prevention could be accomplished by primary prevention, aiming at
reducing disease incidence, by eliminating causal factors and improving lifestyle, or by
secondary prevention, aiming to detect and treat pre-neoplastic lesions or gastric cancer

at early stages. (41)



Currently, only secondary prevention programs based on screening with endoscopic
surveillance or radiography exist, especially in countries with the highest incidences of
gastric cancer. (42) For example, in South Korea, where the incidence of cancer (in
general) and mortality due to cancer is high, the National Cancer Screening Program
was created to reduce the burden of cancer and associated mortality, and gastric cancer
was one of the first cancers to be included. This program is currently free of charge (or
at minimal cost) for screening. Endoscopy was shown to be the most cost-effective
screening strategy (when compared to Upper Gastrointestinal Series) and should be
recommended, every 2 years, in Korea. (43) In Japan, photofluorography is the method
of choice for population-based and widespread opportunistic screening. (44) A study in
Japan have also shown that radiography and endoscopy may be effective in preventing
gastric cancer death. (45) More recently, guidelines in Japan have suggested that people
with chronic gastritis should receive H. pylori eradication for gastric cancer prevention.
That was covered by the Japanese national health insurance for the first time in 2013
and is expected to decrease dramatically the number of gastric cancer deaths in 10-20
years, especially if combined with endoscopic surveillance. (46) Yet, the main focus of
prevention of gastric cancer in Japan relies in secondary prevention measures, since
eradication is not still a part of organized screening programs. (42)

In Latin America, the only country that has a national program for secondary preventive
measures for gastric cancer is Chile, which is based on endoscopy in symptomatic
individuals. (47)

Another type of secondary prevention measure is based on the evaluation of pepsinogen
levels — the ratio of pepsinogen I/pepsinogen Il (PG I/PG Il) and levels of pepsinogen |.
Pepsinogen is the precursor of pepsin and is produced by the stomach to its lumen and
a small amount to the bloodstream. Low levels of pepsinogen | and low PG I/ PGII ratio
are indicative of the presence of atrophy gastritis, a lesion associated with increased risk

of gastric cancer. (48)



Diagnosis of both H. pylori infection and lesions is crucial to identify patients at high risk
of developing this disease, so that they can be treated accordingly. (49) Indeed, specific
trials that evaluated the effect of H. pylori treatment in metachronous gastric cancer
concluded that the eradication significantly reduced the incidence of these types of

cancer. (50, 51)

Primary prevention of gastric cancer?

Since H. pyloriinfection, smoking, and high salt and low fruit/vegetable intake have been
recognized as causes of gastric cancer, primary prevention measures that take into
consideration these factors could be useful in reducing gastric cancer incidence. H. pylori
is recognized as the major cause of gastric cancer, so eradication of the infection could
possibly prevent gastric cancer. In fact, H. pylori eradication was shown to be an effective
measure in preventing gastric cancer in various studies. (50-53) A meta-analysis of
randomized controlled trials showed that eradication of H. pylori reduced gastric cancer
incidence by 35%. (54) A large trial conducted in Linqu County, China, enrolled 184.176
residents. Those who tested positive for H. pylori were assigned into two groups, one
receiving quadruple therapy for H. pylori and the other receiving placebo. The prevalence
of H. pyloriin all participants was 57.6 % and the overall eradication rate in the treatment
group was 72.9%, during the trial period of 30 months, without severe side effects. This
community-based study showed that eradication of H. pylori is acceptable and feasible
in a large scale. (52)

Another community-based study performed in Matsu Island, Taiwan, a region with high
H. pylori prevalence and gastric cancer incidence, evaluated the benefits of mass H.
pylori eradication. The Taiwanese population, above 30 years of age and positive for H.
pylori, received clarithromycin-based triple therapy and, in case of eradication failure,
levofloxacin-based therapy. Although the results of this study showed that eradication
reduced gastric cancer incidence by 25% and gastric atrophy by 77%, reduction in the
incidence or severity of intestinal metaplasia or dysplasia was not significant.
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Interestingly, there was an increase in the incidence in esophagitis — after treatment, it
was 6%. Nevertheless, the study suggests that eradication prevents the occurrence of
atrophy, interfering with the earlier (but not advanced) carcinogenic phases that lead to
gastric cancer. This may support H. pylori mass eradication to prevent gastric cancer in
regions where prevalence of H. pylori and incidence of gastric cancer are high. (53)

It is important to note that various other studies have shown that patients who already
had atrophy or intestinal metaplasia, and who received eradication therapy, were at
increased risk of developing gastric cancer, suggesting that eradication of H. pylori is
more effective in preventing this disease in patients without these lesions. (55, 56) In
contrast with the above, are the results of a controlled trial in a high-risk area of Colombia.
Overall, 795 patients with preneoplastic lesions were assigned to two groups, one that
received anti-H. pylori treatment and the second that did not. After 6 years, patients who
did not receive treatment for H. pylori, were offered it. During intervention, gastric
biopsies were performed to detect changes in gastric lesions. At baseline 97% of the
patients were H. pylori-positive, and after 12 years only 53% of the patients were positive
for the infection. Patients who tested negative for H. pylori had 13.7% less progression
and 14.8% more regression of lesions when compared to H. pylori-positive patients at
12 years. Authors concluded that the longer the periods without H. pylori infection, the
higher the rate of regression pre-neoplastic lesions was seen, suggesting that these
lesions should be treated by eradicating the agent. (57) Still, some controversy exists,
as severe atrophy and intestinal metaplasia usually are not always associated with
significant lesion regression when H. pylori is successfully treated. (56) Yet, it is
somewhat accepted that atrophy is more prone to regression than intestinal metaplasia,
after eradication. (57)

Since H. pylori infection is mainly acquired up until 12 years of age, and sometimes the
treatment of the infection is not successful in preventing gastric cancer in patients who
already have preneoplastic lesions, the recommended time to search and treat for H.
pylori would be the time in between. Parameters that differ from region to another region,
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including prevalence of infection and age-related cancer incidence, should be
considered. (49)

According to the Kyoto global consensus report on H. pylori gastritis, all individuals
positive for H. pylori should receive treatment to eradicate the agent for prevention of
gastric cancer. (49, 58) In Europe, the guidelines from the Maastricht V/Florence
Consensus Report also emphasize the importance of strategies to reduce the burden of
gastric cancer. (19) Still, no countries have yet implemented a population-based
eradication program as a mean of primary prevention for gastric cancer. (42) The
development of a consensus on how and when to manage H. pylori infection is essential,
since patients remain asymptomatic until they develop severe complications.
Accordingly, this is a topic discussed in the Maastricht V/Florence consensus report and
in the Kyoto global consensus report. (19, 49)

Consensus also state that eradication is a cost-effective measure, particularly in regions
where the incidence of gastric cancer is high. (19, 58) One possible reason for this relies
on the relatively low-cost of screening and eradication of H. pylori — it was much lower
than the costs required to treat gastric cancer. Cost for screening H. pylori to prevent
gastric cancer was inferior to 50.000 dollars per life year gained (LYG), and this was
consistent, independently of race, prevalence, or sex. (55, 59-61) It is crucial to mention
that serology screening is considered by most, as the most cost-effective and acceptable
test to be used as a population-based screening program (61, 62) and should be used
for initial screening, especially in regions, where gastric cancer prevalence is high. (61)
However, it may require confirmation with histology or culture, which are the gold
standard tests for detection of H. pylori infection. (63)

However, the benefits of re-screening, re-treating, or treating only CagA H. pylori
infections do not seem viable. One of the main arguments for screening/treating just
once is assuming that the rate of relapse is low. Moreover, it is essential to consider that
therapy sometimes fails to eradicate the infection, and treatment failures are associated
to more costs. (42)
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Consequences of H. pylori mass eradication

Like discussed above, the main purpose of H. pylori mass eradication is prevention of
gastric cancer and reduction of worldwide mortality caused by this disease.

H. pylori eradication may also offer benefits other than just gastric cancer prevention. It
can be useful for peptic ulcer prevention, another disease with an important burden of
morbidity worldwide, reducing bleeding originated from those ulcers, NSAID
(Nonsteroidal Anti-inflammatory Drugs)-induced ulcers in patients taking these drugs
(19) — H. pylori and use of NSAID may act synergistically in the development of ulcers
(64) — or even unexplained dyspeptic symptoms. (19) It can also reduce relapses of
ulcers, even though the magnitude of this effect remains uncertain. (65) Furthermore,
since H. pylori is associated with gastric MALT lymphoma, the eradication therapy may
also prevent this type of neoplasia. In fact, H. pylori eradication promotes regression of
low-grade gastric MALT lymphoma and is, now, considered the first line therapy for these
lesions. (66)

Few studies have shown that eradication of H. pylori can promote alterations in gastric
microbiota, increasing bacterial diversity, which would probably be beneficial for the host.
(19, 67) Nevertheless, it has been suggested that mass eradication of H. pylori could be
associated with several adverse events. In addition to causing short-term side effects,
including nausea, vomiting, diarrhea, abdominal pain, or bloating, (19) there is a possible
relationship between reduced H. pylori infection with increased prevalence of specific
diseases, like esophageal-related diseases, asthmal/allergic reactions and obesity. (68)
An inverse relation between esophageal diseases (esophagitis, gastroesophageal reflux
disease - GERD, Barret’s esophagus, and esophageal adenocarcinoma) and H. pylori
infection has been pointed out. (68-71) All of these diseases are related to acid reflux.
Since H. pylori promotes the reduction of gastric acid (in corpus-predominant gastritis),
it may have a protective effect against GERD, and associated pathologies — Barret’s
esophagus and esophageal adenocarcinoma. Accordingly, the community-based mass
eradication study performed by Lee et al in Taiwan, detected an increase in the incidence
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of esophagitis by 6%, after H. pylori eradication. (53) However, in the case of antral-
predominant gastritis, it may have the opposite effect and increase acid secretion and,
therefore, the risk of GERD. (68) According to existing data, there is no strong relation
between GERD and H. pylori infection, nor the eradication therapy has a significant
impact on emergence or exacerbation of this disease. (72-74) Nevertheless, in patients
infected with H. pylori CagA-positive strains, Barret’s esophagus and esophageal
adenocarcinoma are less frequent. (72)

A possible link between asthma and H. pylori infection has been suggested, based on
the premises that H. pylori may promote immune tolerance of the host, by inducing T-
regulatory cells in the gastric mucosa, and promoting the reduction of allergic reactions
and asthma. (75, 76) Although these studies were performed using mouse models of
infection (75, 76), several authors have shown that in the human gastric mucosa, the
bacteria are able to induce a T-reg response. (77, 78) Furthermore, a meta-analysis
including 8 case-control studies (1247 cases and 2410 controls) and 16 cross-sectional
studies (50.290 participants, of which 4.185 were cases), supported that H. pylori
infection, especially with CagA-positive strains, is significantly inversely correlated with
asthma. (79)

It has also been suggested that increasing of incidence of obesity worldwide, could be
also due to alterations in the physiology of gastric mucosa, caused by the absence of H.
pylori. The main theory behind that was based on increased appetite and food intake in
patients without this infection. (68) H. pylori infection reduces the production of ghrelin,
a hormone produced in the gastric mucosa that increases appetite and fat storage (80,
81), by inducing atrophy. (82) That leads to the reduction of the number of cells in the
gastric mucosa and, consequently, lower production of gastric ghrelin. (82) Eradication
could lead to an increase of ghrelin, which would afterwards increase appetite and weight
gain. (81) Furthermore, H. pylori increases significantly leptin, a hormone with the
opposite effect of ghrelin, and its eradication implicates a reduction of gastric leptin
expression and an increase in the body mass index (80, 83) However this possible
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association is not well established, whereas results from different studies weren’t
consistent with each other. (80)

In addition to the above, other diseases that appear to have an inverse correlation with
H. pylori infection include inflammatory bowel disease, tuberculosis, and gastroenteritis.
(68) These possible benefits associated with H. pylori infection seem to be reasonable,
although there are still no convincing data to support those benefits. (68)

If eradication of H. pylori is not properly implemented, it can promote antibiotic
resistances, enhancing selection of resistant strains. (19) Antibiotic resistance has been
increasing quickly around the world (84), and is the most important factor leading to
failure of current eradication strategies. (85) Gladly, in general, the prevalence of
resistance to other commonly used antibiotics, including tetracyclin and amoxicillin, have
remained low. (85) Eradication of H. pylori could also promote antibiotic resistance in
other microorganisms. (19) For instance, the usage of macrolides (ex: clarithromycin)
have been associated with increased resistance of pharyngeal Streptococcus
pneumoniae, S. pyogenes and Staphylococcus aureus, while the usage of
fluoroquinolones are associated with increased resistance of uropathogenic Escherichia
coli and Clostridium difficile. (19) Therefore, other antibiotics or therapeutic strategies
(e.g. vaccines, probiotics) may be needed to prevent the problem of increasing antibiotic
resistances worldwide (85, 86) and to effectively target H. pylori should mass eradication

be considered.

Conclusion

H. pylori infection is the main risk factor for the development of gastric cancer, a disease
with high morbidity and mortality worldwide. Therefore, the hypothesis to eradicate H.
pylori with the aim of preventing gastric cancer has been suggested. In order to account
for a possible population-based eradication in the future, it is essential to be aware and
include all factors that can influence the cost-effectiveness of this measure. This includes
acceptability and adherence of the population to treatment, as well as the adverse events
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that can arise from the widespread use of antibiotics on the population, such as the
emergence of new microorganism resistances or new diseases. Other equally important
factors to consider are the economic status of the country/region in question, other public
health priorities, and the prevalence of infection and incidence of cancer in those regions.
Finally, in addition to gastric cancer prevention, other benefits like prevention of peptic
ulcers or dyspepsia need to be considered. Additional studies are needed to better
evaluate if population-based eradication of H. pylori should be implemented in certain
regions of the globe, by balancing all possible benefits and adverse effects, to help

reduce gastric cancer burden worldwide.
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levante interesse financeiro ou pessoal, devem contactar o
editor.

8. CONSENTIMENTO INFORMADO e APROVAGAO
ETICA

Todos os doentes (ou seus representantes legais) que
possam ser identificados nas descri¢gdes escritas, fotogra-
fias e videos deverdo assinar um formulario de consenti-
mento informado para descricdo de doentes, fotografia e
videos. Estes formularios devem ser submetidos com o
manuscrito.

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

Os autores devem informar se o trabalho foi aprovado
pela Comissao de Etica da instituigdo de acordo com a de-
claragao 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.

10. PROCESSO EDITORIAL

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

Todos os manuscritos submetidos sao inicialmente re-
vistos pelo editor da Acta Médica Portuguesa. Os manus-
critos sao avaliados de acordo com os seguintes critérios:
originalidade, actualidade, clareza de escrita, método de
estudo apropriado, dados validos, conclusdes adequadas
e apoiadas pelos dados, importancia, com significancia e



contribuicdo cientifica para o conhecimento da area, e ndo
tenham sido publicados, na integra ou em parte, nem sub-
metidos para publicagéo noutros locais.

A Acta 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 deverao fazer os seus
comentarios, incluindo a sugestdo de aceitacdo, aceitacdo
condicionada a pequenas ou grandes modificagdes ou re-
jeicdo. Na avaliagao, os artigos poderéo ser:

a) aceites sem alteracgbes;

b) aceites ap6s modifica¢cdes propostas pelos consulto-
res cientificos;

c) recusados.

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

* Apds a recepcéo do artigo, o Editor-Chefe, ou um dos
Editores Associados, enviarda o manuscrito a, no minimo,
dois revisores, caso esteja de acordo com as normas de
publicacdo 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 electréni-
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 ao manuscrito sujeito a reviséo, e a sua sugestao
de quanto a aceitagéo ou rejeigéo do trabalho. O Conselho
Editorial tomara, num prazo de 15 dias, uma primeira deci-
sd0 que podera incluir a aceitagdo do artigo sem modifica-
¢bes, 0 envio dos comentarios dos revisores para que 0s
Autores procedam de acordo com o indicado, ou a rejeicao
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 Edito-
rial. Quando s&o propostas alteragdes, o autor devera en-
viar, no prazo maximo de vinte dias, um e-mail ao editor
respondendo a todas as questdes colocadas e anexando
uma versao revista do artigo com as alteragdes inseridas
destacadas com cor diferente.

e O Editor-Chefe dispde de 15 dias para tomar a deci-
sao sobre a nova versao: rejeitar ou aceitar o artigo na nova
versdo, ou submeté-lo a um ou mais revisores externos
cujo parecer podera, ou ndo, coincidir com os resultantes
da primeira revisao.

e Caso 0 manuscrito seja reenviado para revisado exter-
na, os peritos dispdem de quatro semanas para o envio dos
seus comentarios e da sua sugestdo quanto a aceitagdo ou
recusa para publicagdo do mesmo.

¢ Atendendo as sugestdes dos revisores, o Editor-Chefe
podera aceitar o artigo nesta nova versao, rejeita-lo ou vol-
tar a solicitar modificagdes. Neste ultimo caso, os Autores
dispdem de um més para submeter uma versao revista, a
qual podera, caso o Editor-Chefe assim o determine, voltar

a passar por um processo de revisdo por peritos externos.

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 formatagao final,
mas sem a numeragéo definitiva. Os Autores dispdem de
cinco dias para a revisédo do texto e comunicagéo de quais-
quer erros tipograficos. Nesta fase, os Autores ndo podem
fazer qualquer modificagdo de fundo ao artigo, para além
das correcgbes de erros tipograficos e/ou ortograficos de
pequenos erros. Nao sdo permitidas, nomeadamente, alte-
racOes a dados de tabelas ou graficos, alteragdes de fundo
do texto, etc.

o Apoés a resposta dos Autores, ou na auséncia de res-
posta, apos o decurso dos cinco dias, o artigo considera-se
concluido.

* Na fase de revisdo de provas tipograficas, alteragdes
de fundo aos artigos ndo serdo aceites e poderao implicar
a sua rejeicao posterior por decisdo do Editor-Chefe.

Chama-se a atengdo que a transcricdo de imagens,
quadros ou graficos de outras publicagdes devera ter a pré-
via autorizagdo 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-
cagéo 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 publicacéo 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 o manuscrito € adequado para uma via
rapida (fast-track) ou para submisséao regular;

b) Verifique se o manuscrito cumpre as normas aos au-
tores da Acta Médica Portuguesa e que contém as informa-
¢bes necessarias em todos os manuscritos da Acta Médica
Portuguesa.

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

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

e) Se o manuscrito for aceite para publicagdo, o objecti-
Vo sera publica-lo, online, no prazo maximo de 3 semanas
apos a aceitagao.

12. REGRAS DE OURO ACTA MEDICA PORTUGUESA

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

NORMAS PUBLICAGAO
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b) A gestdo de reclamagbes passa obrigatoriamente
pelo editor-chefe e ndo pelo bastonario.

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

d) A submissdo 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 decisdes.

g) O editor-chefe tem total independéncia editorial.

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

i) As decisbes editoriais sdo baseadas no mérito de tra-
balho submetido e adequagéo a revista.

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

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

I) Todos os elementos envolvidos no processo de peer
review devem actuar de acordo com os mais elevados pa-
drdes 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
n&o conseguirdo rever objectivamente.

13.NORMAS GERAIS
ESTILO

Todos os manuscritos devem ser preparados de acordo
com o “AMA Manual of Style”, 10th ed. e/ou “Uniform Re-
quirements for Manuscripts Submitted to Biomedical Jour-
nals”.

Escreva num estilo claro, directo e activo. Geralmente,
escreva usando a primeira pessoa, voz activa, por exemplo,
“Analisamos dados”, e ndo “Os dados foram analisados”.
Os agradecimentos sdo as excepgdes 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 deveréo 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¢gdes em uma nova
pagina, numeradas consecutivamente, comegando 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 terao de ser respondidos.

Apods submissdo do manuscrito o autor recebera a con-
firmacao de recepgédo e um nimero para o manuscrito.

Na primeira paginal/ pagina de titulo:

a) Titulo em portugués e inglés, conciso e descritivo

b) Na linha da autoria, liste 0 Nome de todos os Autores
(primeiro e Ultimo nome) com os titulos académicos e/ou
profissionais e respectiva afiliagdo (departamento, institui-
¢ao, cidade, pais)

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

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

e) Titulo breve para cabegalho

Na segunda pagina

a) Titulo (sem autores)

b) Resumo em portugués e inglés. Nenhuma informa-
¢ao que nao 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), http://www.nim.nih.
gov/mesh/MBrowser.html, devem seguir-se ao resumo.

Na terceira pagina e seguintes:

Editoriais:

Os Editoriais serdo apenas submetidos por convite do
Editor. Serdo comentarios sobre topicos actuais. Nao de-
vem exceder as 1.200 palavras nem conter tabelas/figuras
e terdo um maximo de 5 referéncias bibliograficas. Nao 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 saude, histéria da medici-
na, ligagao a sociedade, epidemiologia, etc.

Um Autor que deseje propor um artigo desta categoria
devera remeter previamente ao Editor-Chefe o respectivo
resumo, indicagao 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.



H Artigos Originais:

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

Os Artigos Originais nao deverao exceder as 4.000 pa-
lavras, excluindo referéncias e ilustragdes. Deve ser acom-
panhado de ilustragdes, com um maximo de 6 figuras/tabe-
las e 60 referéncias bibliograficas.

O resumo dos artigos originais ndo deve exceder as
250 palavras e serdo estruturados (com cabegalhos: Intro-
dugéo, Materiais e Métodos, Resultados, Discussdo e Con-
cluséo).

A Acta Médica Portuguesa, como membro do ICMJE,
exige como condigao para publicagio, o registo de todos os
ensaios num registo publico de ensaios aceite pelo ICMJE
(ou seja, propriedade de uma instituigdo 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 reviséo sistematica ou meta-analise de estudos
randomizados siga as PRISMA guidelines.

Numa meta-analise 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 diagndstico, 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 Revisao:

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, sera possivel a submis-
s&o, 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 publicagéo.

Comprimento maximo: 3500 palavras de texto (ndo in-
cluindo resumo, legendas e referéncias). Nao 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 ndo deve exceder as
250 palavras e seréo estruturados (com cabecalhos: Intro-
dugdo, Materiais e Métodos, Resultados, Discusséo e Con-
cluséo.

Caso Clinico:

O relato de um caso clinico com justificada razao de
publicacdo (raridade, aspectos inusitados, evolugdes atipi-
cas, inovagdes terapéuticas e de diagndstico, entre outras).
As secgdes serao: Introdugao, Caso Clinico, Discussao, Bi-
bliografia.

O texto ndo deve exceder as 1.000 palavras e 15 refe-

réncias bibliograficas. Deve ser acompanhado de figuras
ilustrativas. O numero de tabelas/figuras ndo deve ser su-
perior a 5.

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

Imagens em Medicina (Imagem Médica):

A Imagem em Medicina € 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 maximo 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-
digdo actual. Nao pode ter mais do que trés autores e cinco
referéncias bibliograficas. Nao precisa de resumo.

SO séo aceites fotografias originais, de alta qualida-
de, que ndo tenham sido submetidas a prévia publicacao.
Devem ser enviados dois ficheiros: um com a qualidade
exigida para a publicagdo de imagens e outra que serve
apenas para referéncia em que o topo da fotografia deve
vir indicado com uma seta. Para informag&o sobre o envio
de imagens digitais, consulte as «Normas técnicas para a
submissé&o de figuras, tabelas ou fotografias».

M Guidelines | Normas de orientagao:

As sociedades médicas, os colégios das especialida-
des, as entidades oficiais € / ou grupos de médicos que
desejem publicar na Acta Médica Portuguesa recomenda-
¢bes de pratica clinica, deverao contactar previamente o
Conselho Editorial e submeter o texto completo e a versao
para ser publicada. O Editor-Chefe podera colocar como
exigéncia a publicagéo exclusiva das recomendacdes na
Acta Médica Portuguesa.

Podera ser acordada a publicagdo de uma versao resu-
mida na edi¢gdo impressa cumulativamente a publicagcéo da
versdo completa no site da Acta Médica Portuguesa.

M Cartas ao Editor:

Devem constituir um comentario a um artigo da Acta
Med Port ou uma pequena nota sobre um tema ou caso
clinico. Nado devem exceder as 400 palavras, nem conter
mais de uma ilustragdo e ter um maximo de 5 referéncias
bibliograficas. Nao 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
experiéncia pessoal) fornecer uma sumula; 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 tera maior probabilidade de aceitagao se for sub-
metida quatro semanas apés a publicacdo do artigo.

NORMAS PUBLICAGAO
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Abreviaturas: Nao use abreviaturas ou acrénimos no
titulo nem no resumo, e limite o seu uso no texto. O uso de
acrénimos deve ser evitado, assim como 0 uUso excessivo
e desnecessario de abreviaturas. Se for imprescindivel re-
correr a abreviaturas ndo consagradas, devem ser defini-
das na primeira utilizagéo, por extenso, logo seguido pela
abreviatura entre parenteses. Nao 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 mercurio (mm
Hg).

Para mais informagdo 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, graficos, tabelas,
fotografias, ilustragdes) pela ordem de citagdo 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 publicagéo de imagens a cores € 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 que sao citadas no texto e assinaladas em numeracéo
arabe e com identificagéo, figura/tabela. Tabelas e figuras
devem ter numeragao 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 Behcget (Fig. 4).

Esta associa-se a outras duas lesdes cutaneas (Tabela 1).

Figura: Quando referida no texto & 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: Apods as referéncias bibliograficas, 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 comentario “Inserir Figura n°
1... aqui”.

Tabelas: E obrigatério 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 modifica¢des tipograficas. Todas as tabelas devem ser
mencionadas no texto do artigo e numeradas pela ordem
que surgem no texto. Indique a sua localiza¢do 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.

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

Legendas devem ser auto-explicativas (sem necessida-
de de recorrer ao texto) — € uma declaragéo 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 conteido
que nao caiba no titulo ou nas células de dados devem

conter estes simbolos *, 1, 1, §, ||, T, **, 11, %, §S. llIl, T,

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 electronica, pronto para publicagéo. As figuras
(fotografias, desenhos e graficos) ndo séo aceites em fi-
cheiros word.

Em formato TIF, JPG, BMP, EPS e PDF com 300 dpis
de resolugéo, 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,
gréfico e justificada a esquerda. Graficos e outras figuras
sdo habitualmente lidos de baixo para cima.

S6 séo aceites imagens de doentes quando necessa-
rias para a compreenséo 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 autorizagéo. Se a
fotografia permitir de forma 6bvia a identificagdo do doente,
esta podera nao ser aceite. Em caso de duvida, a decisao
final sera do Editor-Chefe.

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

¢ 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 sera obrigatoriamente Arial.

As imagens devem ser apresentadas em ficheiros se-
parados submetidos como documentos suplementares, em
condigbes de reprodugao, de acordo com a ordem em que



séo discutidas no texto. As imagens devem ser fornecidas
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