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Abstract

Introduction: The Portuguese man-of-war (Physalia physalis) is a cosmopolitan species, with a widespread distribution and responsible
for a great number of injuries caused by cnidarians worldwide, including Brazil. Geoprocessing technology, however, has never been
used to assess the spatial distribution of these animals on beaches. The aim of this study was to carry out a health risk assessment of
Portuguese man-of-war (P. physalis) envenomations on the Sdo Marcos and Calhau beaches in Sdo Luis city, in the state of Maranhao,
Brazil. Methods: This is a descriptive and quantitative study concerning primary data on the occurrence of the Portuguese man-of-war
(P. physalis) and human envenomations in the studied places, conducted over a two-year period in Sdo Luis, Maranhdo, northeastern
Brazil. Results: Envenomations mainly occurred on beaches presenting high density of P. physalis during the dry period. Vinegar has
been incorporated as a first aid, according to recommendations set by the Brazilian Ministry of Health. Conclusions: In order to improve
prevention and control actions of human envenomation, risk areas for this type of envenomation should be clearly indicated as alert
areas. Inclusion of the geographical location of the envenomation in the Notification/Investigation SINAN Form was suggested for
allowing the continuity of studies involving this public health issue.
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INTRODUCTION high number of envenomations, which may lead to severe injuries

24
The Portuguese man-of-war (Physalia physalis) is a conspicuous among humans and even death™.

colonial cnidarian with a bluish-pink coloration. It presents a gas
vesicle called a pneumatophore with a triangular shape and folds
in the upper portion'. Its multiple tentacles are capable of firing
thousands of intracellular organelles (cnida) filled with venom
and used for predation or defense. This species is responsible for a
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The pneumatophore enables these organisms to move either
by drifting with currents or sailing on wind using the crest of its
floater as a sail. The geographical distribution is cosmopolitan and
widespread, throughout the Indian Ocean and the South Atlantic>®.

P, physalis causes several socioeconomic problems in countries
such as New Zealand, Australia, Portugal, Mexico, France, Spain,
Chile’, and Brazil, due to human envenomations and consequent
impacts on the local tourist economy®°.

The Portuguese man-of-war is recognized as a cause of
envenomation in bathers, mainly in northern and northeastern
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Brazil*"!"". Colonies have been registered along the entire
Brazilian coast'*!%, and envenomation outbreak records have been
described in the states of Rio Grande do Sul, Parana, Sao Paulo,
Rio de Janeiro, Pernambuco and Maranhdo”%!!,

The clinical manifestations of cnidarian injuries are typical, with
the appearance of linear plaques comprising edema and erythema
and intense pain immediately after contact with the animals on
beaches. Systemic phenomena are rare, although dyspnea, malaise,
nausea, vomiting, headache, chills, drowsiness, arterial hypotension,
and cardiac arrhythmias have been reported>>!1*!"1° In one case,
an anomalous reaction manifested by purpuric papules was also
observed after the initial phase of envenoming'.

In Brazil, envenomations caused by venomous animals are
included in the Compulsory Notification List (Lista de Notifica¢do
Compulsoria - LNC) as set by Ordinance 204 from February 17%,
2016 by the Brazilian Health Ministry, and must be notified and
recorded in the Injury Notification Information System (Sistema
de Informacgdo de Agravos de Notificagdo - SINAN)?. However,
Portuguese man-of-war envenomation cases registered in the
SINAN indicate important sub-notifications compared to regional
and local surveys. Due to a gap in the epidemiology of accidents
caused by aquatic animals in Brazil, the limited information
available in the literature is the result of cross-sectional studies,
active case searches or research in medical files, presenting several
restrictions inherent to the collection of secondary data?!. This,
therefore, makes it difficult to accurately determine the extent of
the problem in the country and plan preventive actions.

Portuguese man-of-war envenomations are common on the
beaches of Sao Luis, in the state of Maranhao, Brazil, particularly
during the second half of the year, when these organisms are
frequently found. However, few actions have been carried out to
alert the population about preventive measures and prompt care
in case of accidental contact with these animals'*?. Since injured
people search for the lifeguard department as the first location for
first-aid measures, the Marine Fire Brigade (Batalhdo de Bombeiros
Marinhos - BBMar) health team and fire brigade need to be notified
of local envenomations. These data, however, are not present in the
SINAN database.

In this regard, geoprocessing technology has never been used to
assess the distribution of these animals and human envenomations
in Sao Luis, and may prove a valuable tool in this context. Thus,
the aim of this study was to assess the emerging health risk due
to Portuguese man-of-war (P. physalis) envenomation on the So
Marcos and Calhau beaches in S@o Luis, Maranhao, Brazil during
the years 2015 and 2016.

METHODS

This was a descriptive and quantitative study concerning
primary data on the occurrence of the Portuguese man-of-war
(P. physalis) and cases of human envenomation. About 7.0 km
were monitored, considering the extension of the Sdo Marcos
(2°29°17.70” S, 44°17°04.53” W) and Calhau (2°28°58.65” S,
44°15°15.61” W) urban beaches, in Sao Luis, Maranhao, Brazil,
during 2015 and 2016 (Figure 1).
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FIGURE 1: Map of the study area indicating the Sdo Marcos and Calhau beaches, Séo Luis, Maranhéo, Brazil.
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The data were obtained by means of an intensive search
procedure parallel to the tide line for counting P. physalis stranded
in the sand and marking their geographical coordinates using
a portable global positioning system device. Sampling was
conducted every fortnight, at weekends and at the flood tide, as
these animals are more frequently found in this type of tide. The
data were geoprocessed using the QGIS version 16.1 software and
the kernel density estimator was used to identify and analyze case
concentrations and to statistically validate the risk of envenomation
events through geolocality proximity calculations.

Information concerning envenomations caused by Portuguese
man-of-war was obtained through the application of a specific
questionnaire. These data were collected in lifeguard department
posts on the two evaluated beaches, from August 2015 to December
2016, on weekends and holidays, when the number of beachgoers
was higher. Data on envenomation (place of occurrence, month,
year, and first-aid measures) were obtained.

Ethical considerations

The study protocol was approved by the Ethics Committee of
the Federal University of Maranhao (no. 1.625.949), and met the
ethical principles for conducting research involving human beings,
according to the Brazilian National Health Council (Conselho
Nacional de Saude - CNS) resolution no. 466/2012.

RESULTS

From January 2015 to December 2016, a total of 1,929
Portuguese man-of-war specimens were found on the two evaluated
beaches, 663 in 2015 and 1,273 in 2016. Portuguese man-of-war
were most frequent in August (90), September (89), and October
(140) 2015, and in August (212), September (324), and November
(272) 2016 (Figure 2).

Atotal of 66 human envenomations were identified from August
2015 to December 2016: 27 in Calhau and 39 in Sdo Marcos. The
months with the highest number of occurrences were January (11
cases), September (9 cases), and November (19 cases) (Figure 2).

Calhau beach presented a high density of Portuguese man-
of-war specimens (1,002 organisms) located near the Calhau
lifeguard station (between 2°28'53.980"S, 44°15'6.005"W and
2°28'55,200"S, 44°14'57.152"W), while Sdo Marcos presented
a density of 927 organisms, mostly concentrated on the stretch
between 2°28'55,200"S, 44°14'57,152"W and 2° 28 '55,200"S, 44°14
'57.152 "W (Figure 3).

The highest occurrence of Portuguese man-of-war specimens
coincided with the highest occurrence of human envenomations
on Calhau beach, as both are close to the lifeguard station. On the
other hand, the area presenting the highest occurrence of Portuguese
man-of-war colonies at Sdo Marcos did not coincide with the area
with the highest envenomation frequency, which was near the fire
brigade. A total of 47 envenomations occurred in people living in
Sao Luis and 19 in non-residents (Figure 4).

The main response measures adopted after Portuguese man-
of-war envenomations at the lifeguard stations were as follows:
topical vinegar (acetic acid) application at the site (50 cases);
freshwater, silver sulphadiazine, and lidocaine (4 cases); vinegar
and silver sulphadiazine (2 cases); freshwater and vinegar (2 cases);
vinegar, silver sulphadiazine, and lidocaine application (1 case);
freshwater, vinegar and sea water (1 case) and vinegar and sea water
(1 case). Moreover, 5 cases did not receive first-aid measures. The
bathers themselves carried out all the freshwater applications
reported herein.
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FIGURE 2: Temporal distribution of Portuguese man-of-war (Physalia physalis) specimens and human envenomation cases on
Calhau and Sao Marcos beaches, Sao Luis, Maranh&o, in 2015 and 2016.
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FIGURE 3: Distribution map of Portuguese man-of-war (Physalia physalis) specimens on Calhau and Sdo Marcos beaches, S&o Luis,
Maranhao, in 2015 and 2016.
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FIGURE 4: Map indicating the distribution of human Portuguese man-of-war (Physalia physalis) envenomation cases on Calhau and Séo
Marcos beaches, Séo Luis, Maranhao, from August 2015 to December 2016.
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DISCUSSION

The high number of P. physalis organisms found during the two
years of this assessment indicate a risk of human envenomations
on the beaches in the study region. The largest Portuguese man-of-
war agglomerations generally occur during the dry season (August
to December), as reported previously by Haddad et al.'' in Brazil,
Loten ef al.? in Australia, Labadie ef al.’ in France, Ferrer et al.**
in Spain, and Araya et al.* in Chile.

Some studies point out that the environmental conditions that
surround the Portuguese man-of-war agglomerations are not yet
well known', and the most common explanations for coastal
agglomerations comprise associations between drought periods and
transport phenomena (e.g. winds, ocean currents)®*26.

Portuguese man-of-war agglomerations have been reported in
Sao Luis during periods of drought and strong winds (trade winds)
present in the second half of the year, as reported by Ferreira-Bastos
et al.’® and Nunes and Mendong¢a?, which may explain most of the
P, physalis agglomerations reported herein. In addition, Maranhao is
located in the P. physalis distribution area range of the tropical zone'?’.

Furthermore, the high marine primary production in Maranhao
promotes high marine trophic web productivity?®?, attracting
several species to this region, may also be a cause for Portuguese
man-of-war agglomerations, as P. physalis are predatory organisms
and require surplus food resources to increase their frequency in
certain locations™®.

The higher density sites of Portuguese man-of-war organisms
coincided with the sites where the greatest number of human
envenomations occurred, while the months comprising the highest
P. physalis sampling coincided with the dry season, when more
envenomations were noted. On the other hand, the greatest number
of envenomations was also observed in January, the rainy season,
which might be connected with the school holidays, and the
increased number of people on the beaches, as reported previously
by Ferreira-Bastos et al.".

The highest frequency of injured people was noted at Sdo
Marcos beach, even with a lower Portuguese man-of-war density
compared to the Calhau beach. Envenomation records indicate that
most cases occurred near the lifeguard department, probably due
to search for treatment at the nearest location to the envenomation
site. This is important so that treatment measures can be carried
out successfully. In the present study, the first-aid measures applied
by the lifeguard department correspond to the Brazilian Ministry
of Health recommendations. However, it was not always this way.
In 2013, Ferreira-Bastos et al.'’ reported that the first-aid measures
applied by the lifeguard department did not correspond to the
Brazilian Ministry of Health recommendations.

After envenomation prevention actions developed by the
“Physalia Project” popularly known in the region as the “Portuguese
man-of-war Project”, a change in first-aid measures was applied at
Sao Luis beaches. The main use of vinegar was incorporated into first-
aid, as evidenced herein, in agreement with the Brazilian Ministry of
Health recommendations. The use of silver sulfadiazine, lidocaine,
and the application of freshwater, on the other hand, have no scientific
basis and are contraindicated in cnidarian envenomation cases*.

It is interesting to note that most injured people were Sao
Luis residents displaying little information about P. physalis or
envenomation mechanisms'®?'. Analyses of bathing conditions
carried out by the Environmental State Department of Maranhao
directly affect envenomation Portuguese man-of-war cases in
urban Sdo Luis beaches, as adequate signs on proper or improper
bathing conditions lead to changes in the number of bathers
in the area'.

In addition, urban beaches in Sdo Luis also suffer from intense
anthropogenic impacts, with several domestic sewage discharge
points along the study area, 36 in Sdo Marcos and 15 in Calhau®'-*2,
making these beaches less attractive to tourists, explaining most
of the envenomations that occur among Sao Luis residents. This
problem reflects not only health consequences but also tourism
disturbances induced by the numerous beach closings, with
huge economic impacts. Therefore, it does not only affect local
authorities, but also local traders and beach goers.

According to Ferreira-Bastos et al.'®, injuries afflicted by
Portuguese man-of-war specimens along the coast of Sao Luis
have been reported as a real problem for bathers, although
the authorities do not consider this a significant issue, despite
compulsory notification being required and the fact that every year
envenomation cases are reported during specific months.

Despite this, the number of recorded envenomations in this
study was low, perhaps due to media disclosure coverage on these
events being common in Sdo Luis'®?!, probably instructing the
population on the fact that prompt care is required. Other factors
leading to a low number of reports may include the fact that local
beach bar employees and owners have also been instructed on how
to act in these situations, diluting lifeguard actions. Moreover, a
lack of lifeguard awareness about the importance of notifications
may lead to important sub-notification of human Portuguese man-
of-war envenomations.

By the end 0f 2016, the beaches of Calhau and Sdo Marcos were
marked with signs indicating adequate bathing areas, which may
increase the number of Portuguese man-of-war envenomations.
Thus, it is clear that understanding the spatial distribution of
Portuguese man-of-war is paramount for the implementation of
prevention measures and, in order to improve control actions,
risk areas for this type of accident, namely the sections between
2°28'53.980"S, 44°15'6.005"W and 2°28'55.200"S, 44°14'57.152"W,
on Calhau beach and 2°28'55.200"S, 44°14'57.152"W and
2°28'55.200"S, 44°14'57.152"W, on Sdao Marcos beach, should
be clearly indicated as alert areas, and the inclusion of the
geographical location of each envenomation should be reported in
the envenomation notification form, allowing for the continuity of
studies involving this public health issue.

The study of Portuguese man-of-war envenomations has always
been neglected by the agencies responsible for the knowledge,
control and prevention of diseases involving these animals. Thus,
we suggest this piece of evidence to the Surveillance Service
with lifeguard teams for the purposes of updating and clinical
training, as well as awareness about the importance of epidemiological
data.
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