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Ostreopsis ovata and human health:
what known?

• Data appear to be lacking regarding the effects on human health of 
Ostreopsis ovata.

• Some Ostreopsis strains produce a highly toxic compound known as 
palytoxin and analogues which can accumulate in fish and are implicated 
in clupeotoxism, associated with eating clupeoid fish. Environmental 
conditions and factors promoting palytoxin production are still largely 
unknown (Sansoni et al 2003, Tanuyama et al. 2003, Usami et al. 1995).

• Palytoxin is one of the most potent non-peptidic marine toxins. It has a
lethal dose to 50% of rats, mice, dogs and monkeys when given 
intravenously at ranges between 0.03 and 0.45µg/kg. It causes cytolysis 
as a result of the inhibition of Na+, K+-ATPase and has been recognised 
as the causative agent of fatal human seafood poisoning (Onuma Y et al. 
Toxin 1999, 4 Tosteson MT. Food Science and Technology Series 2000).



O. Ovata and human health:
the recent italian experiences

• During recent years, some reports registered Ostreopsis spp. blooms 
occurring in the Tyrrhenian and southern Adriatic Sea have been related 
to human health problems, such as breathing and skin irritation, in
tourists attending the beaches and inhaling marine aerosols. (Sansoni G et 
al. Biologia Ambientale 2003, Di Turi et al. Biol Mar Medit 2003, Gallitelli M  et al. JAMA 
2005, Ciminiello P et al.  Anal Chem 2006, Brescianini C et al. Eurosurveillance 2006 ).

• Some authors had previously described other Ostreopsis species algal 
blooms along the Tyrrhenian coast, suggesting similar symptoms in
exposed persons (Tognetto L et al. Botanica Marina 1995, Sansoni et al. 2000).

• The symptoms associated with O. ovata blooms in most of the
affected Italian Regions are quite similar to those observed in 
the United States (Florida and other areas of the Gulf of 
Mexico), but the events in the United States have been 
associated with blooms of another algae, Karenia brevis, which 
produces brevetoxins (Mini-monograph: brevetoxins. Environ Health 
Perspect 2005; 113 (5): 618-657).



• During 2003 (mid-August, 7 days) and 2004 (early September 5 days) 2 
microalgal blooms of O. Ovata occurred along the coasts of Bari, Italy.

• Twenty-eight cases (9 men, 18 women, and 1 child; mean age, 38.6 
years, 10-68 years) presenting symptoms such as copious watery 
rhinorrhea, dry or mildly productive cough, fever to 38°C and 
bronchoconstriction with mild dyspnea were identified in subjects 
exposed to marine aerosol during recreational or working activities on the 
beach.



“……Although there was no experimental challenge of healthy volunteers 
exposed to marine aerosol with or without Ostreopsis blooms or isolation 
of a putative palitoxin, complaints occurred concurrent with the algal 
blooms and disappeared when the Ostreopsis population decreased.

Most symptoms improved or disappeared very rapidly when the patients 
left the beach.

It is likely that the patients’ symptoms were related to the algal 
proliferation……”



Euro Surveill. 2006 Sep 7;11(9):E060907.3.

In mid July 2005, clinical-epidemiological and local environmental 
investigations were started following the first warnings of an unusual 
number of people needing care in several city Hospital Emergency Rooms 
(E.-R.s) in Genoa, after recreational or working activities on the beach.

Symptoms registered in more than 200 patients who attended E.R.s were 
rhinorrhoea, cough, fever, bronchoconstriction with mild breathing 
difficulties, wheezing, and, in a few cases, conjunctivitis. 



Clinical-epidemiological investigation on human 
cases: case-definition of “algal syndrome”

A clinical-epidemiological case-definition was achieved following collection of 
the most significant anamnestic and clinical data obtained from the patients, 
including:
- those who had been by the seaside (<300 ft from the shore-line) and who needed 
care in an E.-R.

presenting with the association of at least two of the following symptoms:
- cough
- dyspnea
- pharyngeal pain
- rhinorrhea
- fever >38°C
- headache
- lacrimation
- nausea/vomiting
- dermatitis



Materials and Methods
Clinical-epidemiological data 
were collected by MDs, during 
the outbreak, from patients 
with attendance to the E.R. 
Hospitals who matched the 
above described case-
definition, using both hospital 
clinical diaries and an “ad hoc”
questionairre .

All information was collected 
concerning:

-demographics
-date of onset of symptoms
-co-morbidity conditions (i.e., 
asthma or rhinitis)
-activities performed
-exact amount of time spent on 
the beach.



Epidemic curve of patients affected by the
“algal-syndrome” during 2005 season
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Ostreopsis Ovata and human health: epidemiological 
and clinical features of respiratory syndrome 

outbreaks from a two-year syndromic surveillance, 
2005-06, in North-West Italy

Durando P., Ansaldi F., Oreste P., Moscatelli P., Marensi L., Grillo C., Gasparini R., Icardi G.

(Euro Surveill. 2007, in press)



Sex and age distribution
of the study population

Between July 17th and July 26th, 2005, 209 patients (73 males, 34.9%), mean 
age 35.9±20.1 years (range 1-89), matched the case definition.
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Clinical picture by symptom reported in 228 patients 
treated in hospital emergency departments in Genoa and 

La Spezia, during the summers of 2005 and 2006





The most frequent associations of symptoms reported 
in 228 patients treated in hospital emergency 

departments in Genoa and La Spezia, during the 
summers of 2005 and 2006 (I)



The most frequent associations of symptoms reported 
in 228 patients treated in hospital emergency 

departments in Genoa and La Spezia, during the 
summers of 2005 and 2006 (II)



Laboratory and instrumental exams

Normal
Abnormal 

Whyte blood cell count: value-class distribution (%)

Neutrophilia: distribution(%) of cases by normal values

Laboratory analysis results were obtained during the acute phase in 82 (39.2%) patients:

The blood count showed leucocytosis (mean white cell count 13,900/mm3±3,400; range 
10,100-23,900) and neutrophilia (mean 82.2%±4.7; range 75.2-91.5) in 46.3% and 40.2% of 
the cases, respectively.

No other significant impairment of other biohumoral parameters was recorded (normal values 
of transaminases, gamma-glutamyl transpeptidase, creatinine and sedimentation rate).

All electrocardiographic examinations and chest-X-rays gave negative results.



Anamnestic and Clinical picture: 
some highlights

The most frequent symptoms were fever, sore throat, cough and 
dyspnea, variously associated

Mean onset of symptoms was 4h 33m (median 7h, range 30m-23h) after 
the beginning of exposure.

None of the risk variables (bathing, distance from the sea, length of stay 
on the beach, etc.) or personal and medical histories appeared to be 
associated with hospitalization.



Clinical outcomes of the study population

Cases by Triage code (%)

Cases by hospitalization (%)

Hospitalized
Discharge

Overall, 43 (20.6%) out of the 

209 patients requiring access to 

E.R. needed hospitalization 

(hospital stay range 24- 72 

hours).



The most frequent associations of symptoms among 
patients requiring hospitalisation in Genoa,

during the summer 2005



Just in the same days of the outbreak in humans, a concomitant superficial proliferation of 
macroalgal mucilage was described in the  tract of the coast where the most cases have 
occurred.

Local environmental protection staff immediately analysed air and water
samples to exclude the presence of chemical pollution, and suspected a
particular kind of unicellular alga, Ostreopsis spp, as a causative agent.

Sea water samples from around five beaches were taken for analysis every day 
in the first week after the outbreak, then twice a week and finally once a week. 
In the first days after the alert many samples were found to have high densities 
of Ostreopsis ovata, up to several thousands cells/l of sea water and hundreds of
thousands of cells/g on macroalgae samples.

The analysis of water, plankton and macrophytae samples showed the presence 
of ‘putative palytoxin’ because the test could also have detected an isomer of
palytoxin (Ciminiello P et al. Anal Chem 2006)

After this bloom, O. ovata density dropped to much lower levels in a few days, 
and no further human health effects were recorded.

Local environmental investigations



Space distribution of the cases along the coast 
and wheather conditions during the outbreak
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An high water temperature and barometric pressure and a no windy
meteorological condition, with a flat sea, in the days just before the first 
registered cases, matched with the peculiar typology of the coast with 
numerous small inlets, represent factors which have certainly favoured the 
algal bloom.



Public Health control measures adopted
following the 2005 outbreak

During 2005 outbreak, on the basis of the results of both the clinical-
epidemiological and environmental investigations the Mayor of the city of
Genoa, following the recommendations of the local Public Health Unit,
suddenly ordered forbiddance of bathing along the tract of the coast 
interested by the outbreak.

This safety precaution  was adopted on 18th July, after the recognition of the 
outbreak, and went on for only 3 days due to the simultaneous resolution of 
the emergency for human health.

The local Public Health Unit and the Regional Liguria Agency for the
Environmental Protection faced the media, giving real-time informations to 
the population on both the developing situation and the Public Health 
preventive measures to adopt.

An algal syndromic network, including the Regional Epidemiological 
Observatory, the main city Hospital E.-R.s and the local Public Health Units 
was set up and continued surveillance, throughout the summers of 2005 and 
2006.
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Management of the Public Health issues
associated with O. Ovata blooms in Liguria, Italy
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Ostreopsis Ovata and human health: epidemiological and clinical features of respiratory syndrome 
outbreaks from a two-year syndromic surveillance, 2005-06, in North-West Italy

Durando P., Ansaldi F., Oreste P., Moscatelli P., Marensi L., Grillo C., Gasparini R., Icardi G.

(Euro Surveill. 2007, in press)

During the next summer (July 29th-
August 3rd and August 21st-23rd, 
2006), 19 cases were suddenly 
identified by the surveillance 
network, following the above 
described case-definition, in the 
cities of Genoa and La Spezia.

On the basis of the experience of 
the previous year, the Genoese 
local Public Health Authorities 
ordered bathing to be forbidden 
(from 29th July to 4th August).

The anamnestic and clinical 
pictures of these patients were 
almost superimposable to that 
observed in the previous year but 
no patient required hospitalization.



Lesson learned from the recent 
experience and open issues (I)

• Worrying episodes occurred in Italy in the last years, describing humans 
affected mainly by respiratory symptoms after the exposure to concomitant 
Ostreopsis Ovata blooms, as in our experience, undoubtedly has opened the 
discussion on the urgent need to monitor and prevent such events. 

• The importance of it is not simply related to an overriding Public Health issue 
but also to both social and economic aspects, strictly related to these 
phenomenons.

• We support the hypotesis that Ostreopsis Ovata could have been the 
causative agent of these epidemics, mainly in consideration of the clear 
existing causative temporal criterion and by the exclusion of other plausible 
factors or conditions that have been investigated.

• Despite this, new studies focusing both the pathogenesis and the
epidemiology of the disease but also the geographical distribution of the alga 
and its related favouring conditions to spread   are necessary, also to identify 
new possible future preventive strategies.



Lesson learned from the recent 
experience and open issues (II)

The setting up of a syndromic surveillance network, including the 
Regional Epidemiological Observatory, the main city Hospital E.-R.s 
and the local Public Health Units could represent an efficacious tool 
for both the rapid detection of the sentinel-cases and health 
regulations by the Local Public Health Authorities, i.e. forbid bathing 
in the area, to limit the burden on human health.

The description of the clinical syndrome reported by patients 
exposed to Ostreopsis Ovata bloom could contribute not only to a 
better understanding of the effects of the exposure but also to the 
setting up of a more stringent case-definition for syndromic 
surveillance purposes.



Italian National Health Plan (2006-08)



Italian Guidelines for the assessment and 
management of the risk associated to 

Ostreopsis Ovata blooms

In order to deal with the problems due to 
blooms of marine algae, and especially  O. 
ovata, the Italian Ministry of Health has set up
an expert task force to chart the extent of the
phenomenon and provide national guidelines.



Thank you for your

kind attention !!!
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