























Noticeably, out of the 25 coastal zip codes of Miami-Dade, only five had ciguatera cases (six
patients), which made up only 11.1% of patients, even though the 25 coastal zip codes account
for 26% of the county residents (Figure 2).

Symptoms
The median incubation period of ciguatera cases was the same in both 2008 and 2009 (six hours)

(Table 4).

Table 4. Incubation Period (Hours) of Ciguatera Cases in Miami-Dade County,
2008 and 2009

Year Median Range
2008 6 1-16
2009 6 1-11

Source: MERLIN database

In 2008-09, hot/cold reversal and joint/muscle pain were the most common neurological
symptoms, whereas diarrhea was the most common Gl symptom reported by patients (Figure 3).
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Fig. 3. Most common symptoms among ciguatera patients,
Miami-Dade, 2008-2009 (n=54)
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Source: MERLIN database

In one study, Friedman and colleagues prepared a meta-analysis about the reported frequency (in
percentages) of clinical symptoms of ciguatera found through investigations conducted in different
geographic regions (Caribbean-Atlantic, Pacific and Indian) (7). They found that neurological
symptoms predominate among patients of the Pacific region, whereas gastrointestinal symptoms
are more prevalent among patients of the Caribbean and Atlantic regions. The authors pointed
out that these regional differences might be attributable to the presence of different suites of
ciguatoxin or toxin precursors in different geographic regions.

The pattern of Gl symptoms among Miami-Dade patients is consistent with the pattern of the
Caribbean-Atlantic region (Table 5). In this study, the percentage of patients with GI symptoms in
Miami-Dade was even higher than the median reported by studies conducted in the Caribbean-
Atlantic. However, the prevalence of two of the most common neurological symptoms (hot/cold
reversal and myalgia/arthralgia) was closer to the pattern of the Pacific region (Table 5).

Table 5. Prevalence of Gl and Neurological Symptoms — Comparison of Miami-Dade with
the Caribbean-Atlantic and Pacific Regions

Miami- Caribbean and Atlantic Pacific
Symptom Dade
% Median (%) | Range (%) | Median (%) | Range (%)
Gastrointestinal
Diarrhea 82 77 67 - 83 57 50-73
Abdominal pain 65 62 30-75 49 43 -52
Vomiting 61 42 37-69 38 35-39
Neurological
Hot/cold reversal 82 61 23-92 87 34-94
Myalgia/arthralgia 82 75 34 - 86 81 56 — 86
Numbness 65 68 36 - 100 89 66 - 93

Source: The Caribbean-Atlantic and Pacific regions’ data were obtained from Friedman M, et al. Ciguatera fish
poisoning: treatment, prevention and management. Marine Drugs, 2008, 6, 456-479
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There were also some unusual occurrences in small subsets of patients. Three cases from two
different outbreaks did not suffer from Gl symptoms, but did report neurological complaints.

Usually, GI symptoms are the first to appear, while neurological complaints follow suit later.
However, three patients from two different outbreaks reported an inversion of this pattern.

Implicated Seafood
Barracuda was the vehicle for the toxin of this disease for 63% of the patients, followed by
grouper and shapper (Table 6). Most fish (74%) were either caught or purchased (Table 7).

All 34 cases that ate barracuda were Hispanics. Nineteen of them stated that the barracuda had
been caught in waters surrounding the Florida Keys or in The Bahamas. Six mentioned that they
had bought the barracuda from street vendors. Another nine claimed the barracuda was bought

from a stall located at a local flea market.

Seafood served at restaurants accounted for the disease among eight patients. The incriminated
species were grouper (six patients) as well as eel served in sushi rolls (two patients).

Table 6. Ciguatera Cases in Miami-Dade County by Species of Fish, 2008 — 2009

Fish Species Number of Patients (Outbreaks) % of Patients
Barracuda 34 (9) 63.0
Grouper 12 (4) 22.2
Snapper 5(2) 9.2
Eel (in sushi roll) 2 (1) 3.7
Shrimp 1(1) 1.9

Source: MERLIN database

Table 7. Ciguatera Cases in Miami-Dade County by Origin of Species of Fish Eaten,

2008 — 2009
Origin Number of Patients (Outbreaks) % of Patients
Caught 20 (7) 37
Purchased 20 (6) 37
Gift 14 (4) 26

Source: MERLIN database

Size of Fish Portions and Incubation Period
Figure 4 shows the inverse association between the quantity of fish eaten and the duration of the
incubation period.
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Fig 4 Association between Ounces of fish eaten and Length of
incubation period
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Note: The analysis is based on 45 patients, as 9 of the 54 ciguatera patients reported during 2008-2009 did not state
the portion size of fish they ate.

Males ate larger mean portions of fish (13.4 ounces) compared to females (7.7 ounces). Mean
portion sizes were also more than twice as large among Hispanics (11.5 ounces) than among
non-Hispanics (5.6 ounces). On average, children ate 4.8 ounces, whereas adults aged 65+
consumed a mean of 3.7 ounces, in sharp contrast with the mean intake of younger adults (12.6
ounces among the 18 to 49 age group and 7.8 ounces among those aged 50 to 64).

Noticeably, no cases of ciguatera were reported among blacks in 2008 and 2009. Previous
research about incidence of ciguatera from 1999 through 2008 in the state of Florida found that
only 1% of patients were black (1).

What Factors May Explain the Increase of Ciguatera Cases in 2009?

Economic Recession

It was initially hypothesized that there had probably been an increase in fishing activity as well as
consumption/commercialization of fish by residents in Miami-Dade, prompted by the toughening

Florida Department of Health, Bureau of Epidemiology Epi Update



of the economic recession and the tightness in the labor market. However, data from the Florida
Fish and Wildlife Conservation Commission (FWC) do not seem to support this hypothesis.

Figure 5

Saltwater Product Licenses
Miami-Dade, 2005-2009
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The count of new Saltwater Product Licenses® (for fishermen, shown in Figure 5), Wholesale
Saltwater Products Dealer Licenses, and Retail Saltwater Products Dealer Licenses (not shown)
issued to residents in Miami-Dade County from 2005 through 2009 were obtained from the FWC.
There were declines in the number of licenses issued in all of these three categories in 2009
when compared to a year earlier. Nonetheless, one factor that is not accounted for in these data
is the possible increase in unlicensed fishing and commercialization activity, in order to avoid
regulatory fees and quotas. In fact, two of the outbreaks in 2009 involving a total of four patients
were caused by purchasing barracudas from street vendors. In the third and largest outbreak
involving nine patients in May 2009, a barracuda sold at a local flea market was implicated as the
source. An inspection conducted by the Florida Department of Agriculture and Consumer
Services found that the seller was receiving fish from an unlicensed wholesaler.

Changes in the Natural Environment

Global environmental changes may create conditions that are more suitable for G. toxicus to
bloom. Climate change is one of the causes behind the increasing mortality of coral reefs (8).
After corals die, macro-algae rapidly invade the space left free by the dead corals. G. toxicus is
frequently found attached to macro-algae that proliferate on dead coral substrates (6). A study in
the Cook Islands found that coral morbidity, resulting from either cyclonic events, coral-bleaching
episodes, marine pollution, or anthropomorphic activities, may be a critical factor in the genesis of
naturally-occurring blooms of this dinoflagellate, in that it provides new surfaces further colonized
by opportunistic macro-algae that are ideal hosts for G. toxicus cells (6).

1 . . . .

A Saltwater Product License (SPL) is needed in order to sell, barter or exchange for merchandise any saltwater products;
harvest over the recreational bag limit; harvest over 100 pounds or 2 saltwater fish per person per day (whichever is greater)
for species that do not have an established bag limit; or use certain gear or equipment as specified by law.

The SPL is needed to commercially harvest and sell saltwater products, and you may sell only to a licensed Florida
wholesale dealer. The license may be issued to an individual applicant or a valid vessel registration number. For more info
http://myfwc.com/License/Saltwater_Licenses_Commercial.htm
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Research conducted in the coastal waters of Tanzania found that algal tufts covering dead corals
seem to provide good substrate for the development of G. toxicus in the area (9).

The Mote Marine Laboratory in Florida has stated that coral bleaching events have been
occurring for many years in the Florida Keys, with indications that the frequency and severity has
steadily increased since the 1980’s (10). Five of the ciguatera outbreaks that occurred in Miami-
Dade in 2008 and 2009 were caused by fish captured in waters surrounding the Florida Keys,
with a total of 15 patients.

Limitations

o Samples of implicated fish could be obtained in only five of the seventeen outbreaks.
Three were barracudas and two were groupers that tested positive using Cytotoxicity
Assay and Liquid Chromatography-Mass Spectrometry techniques.

e The amounts of fish eaten are based on patients’ statements. Hence, portions eaten
might have been over/under-estimated depending on the severity of symptoms.

e The relationship between the severity of symptoms and the ratio of the quantity eaten to
body weight was not studied. Moreover, persons who ate fish and did not develop
symptoms were not interviewed. These aspects should be addressed in future research.

e The Centers for Diseases Control and Prevention has estimated that only 2% to 10% of
ciguatera cases are actually diagnosed and reported, even in endemic areas like Miami-
Dade. Hence, these results probably underestimate the magnitude of ciguatera incidence
in this county.

Concluding Remarks

Educational campaigns should target Hispanic communities. The message should emphasize the
risks associated with consuming bottom, reef-dwelling fish, most notably barracuda, captured in
waters near the Florida Keys or The Bahamas and/or purchased from street vendors and facilities
conducting unregulated sales of seafood products.
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Florida Year-to-Date Mosquito-Borne Disease Summary
Through August 14, 2010

Elizabeth Radke, M.P.H., Danielle Stanek, D.V.M., Carina Blackmore, D.V.M., Ph.D.

During the period from January 1 through August 14, 2010, the following
arboviral activity was recorded in Florida:

Eastern Equine Encephalitis Virus (EEEV) Activity
Positive samples were obtained from four humans, 79 horses, 120 sentinel chickens, 30 live wild
birds, and three mosquito pools in 34 counties.

West Nile Virus (WNV) Activity
Positive samples were obtained from one human, six horses, 69 sentinel chickens, and one live
wild bird (flavivirus positive) in six counties.

St. Louis Encephalitis Virus (SLEV) Activity
No activity reported in 2010.

Highlands J Virus (HJV) Activity
Positive samples were obtained from 14 sentinel chickens in seven counties.

California Encephalitis Group Viruses (CEV) Activity
No activity reported in 2010.
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Dengue Virus (DENV)

One case of dengue was reported as acquired in Broward County and 28 locally-acquired cases
of dengue were reported from Key West in Monroe County. Of these, 21 are Key West residents,
six are residents of other Florida counties, and one resides out of state. Sixty-seven imported
cases with onset in 2010 in Florida residents were reported from 19 counties. Places of origin
include Brazil, Columbia (7), Costa Rica (3), Dominican Republic (11), Ecuador, El Salvador,
Guatemala (2), Haiti (3), Honduras (3), Jamaica (2), Nicaragua (2), Philippines, Puerto Rico (20),
Venezuela (4), and Malaysia/Dubai/Bangladesh and Panama/Venezuela (slash indicates that
cases traveled to more than one country).

Malaria

Sixty-eight imported cases of malaria with onset in 2010 were reported in Florida residents from
17 counties. Places of origin included Angola, Dominican Republic, Ghana (3), Guyana, Haiti
(44), Honduras (3), India, Ivory Coast, Nigeria (6), Philippines, South Africa, Togo, Uganda, West
Africa, Zambia/South Africa and unknown. Sixty (88%) were diagnosed with Plasmodium
falciparum, five (7%) with Plasmodium vivax, and three were unidentified.

Dead Bird Reports

The Florida Fish and Wildlife Conservation Commission (FWC) collects reports of dead birds,
which can be an indication of arbovirus circulation in an area. Since January 1, 2010, 220 reports
representing a total of 686 dead birds (36 crows, 10 jays, 40 raptors, 600 others) have been
received from 44 of Florida’s 67 counties. Please note that the FWC collects reports of birds that
have died from a variety of causes, not only arboviruses. Dead birds should be reported to
www.myfwe.com/bird/.

See the following web site for more information
http://www.doh.state.fl.us/Environment/medicine/arboviral/index.html.

Elizabeth Radke is the Arthropod-borne Disease Surveillance Coordinator with the Bureau of
Environmental Public Health Medicine. Ms. Radke can be contacted at 850.245.4444, ext 2437 or by
email at Elizabeth Radke@doh.state.fl.us. Dr. Danielle Stanek is a medical epidemiologist with the
Bureau of Environmental Public Health Medicine. Dr. Stanek can be contacted at 850.245.4117 or by
email at Danielle Stanek@doh.state.fl.us. Dr. Carina Blackmore is the State Public Health
Veterinarian and the Chief of the Bureau of Environmental Public Health Medicine. Dr. Blackmore
can be contacted at 850.245.4732 or by email at Carina Blackmore@doh.state.fl.us. The Bureau of
Environmental Public Health Medicine is part of the Division of Environmental Health, Florida
Department of Health.
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Reportable Diseases in Florida

Up-to-date information about the occurrence of reportable diseases in Florida, based on the Merlin surveillance
information system, is available at the following site: http://www.floridacharts.com/merlin/freqrpt.asp. Counts can be
displayed by disease, diagnosis status, county, age group, gender, or time period.

Monthly Notifiable Disease Data

Table 1. Provisional Cases* of Selected Notifiable Diseases, Florida, July 1-31, 2010

Month Cumulative (YTD)
Disease Cateiori 2010 2009 Mean'  Median' 2010 2009
Diphtheria 0 0 0
Measles 0 0 0 5
Mumps 1 1 1.2 1 13 10
Pertussis 30 46 32.2 28 165 294
Poliomyelitis 0 0 0 0 0 0
Rubella 0 0 0 0 0 0
Smallpox 0 0 0 0 0 0
Tetanus 0 0 0 0 4 0
Varicella 40 41 N/A N/A 687 894
B.CNS Diseases & Bacteremias
Creutzfeldt-Jakob Disease 1 0 1.6 2 7 11
H. influenzae (invasive disease) 13 16 13.2 3 117 160
in those <5 4 4 5.2 4 18 20
Listeriosis 3 3 3.0 4 33 9
Meningitis (bacterial, cryptococcal, mycotic) 10 24 1.6 9 32 27
Meningococcal Disease 3 6 6.0 6 46 40
Staphylococcus aureus (VISA, VRSA) 0 1 0.2 1 1 4
Streptococcal Disease, Group A, (invasive disease) 34 23 23.6 22 38 53
Streptococcus pneumoniae (invasive disease)
Drug resistant 39.8 527
Druﬁ susceitlble 24 35.2 451
Campylobacteriosis 105.0 101 611
Cholera O 0 0 0 O 0
Cryptosporidiosis 31 36 38.6 36 211 175
Cyclospora 35 9 14.8 10 52 26
Escherichia coli, Shiga toxin-producing (STEC)** 30 8 1.6 3 115 89
Giardiasis 187 215 123.8 98 1,113 1,134
Hemolytic Uremic Syndrome 0 0 0.6 1 6 2
Salmonellosis 742 697 534.0 511 2,634 2,606
Shigellosis 98.8 488 251
Tiihmd Fever 1.0 11
Hepatitis A 17.6 122
Hepatitis B, Acute 28 26 34.4 35 186 190
Hepatitis C, Acute 9 6 4.2 4 62 38
Hepatitis +HBsAg in pregnant women 39 46 43.0 46 269 343
Hepatitis D, E, G 0 0 0.2 1 1 3

* Confirmed and probable cases based on date of report as reported in Merlin
Incidence data for 2010 is provisional, data for 2009 was finalized on April 1, 2010
T Mean of the same month in the previous five years
1 Median for the same month in the previous five years
** Includes E. coli O157:H7; Shiga toxin-positive, serogroup non-O157; and Shiga toxin-positive, not serogrouped
11 Includes neuroinvasive and non-neuroinvasive
N/A indicates that no historical data is available to caculate mean and median
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Table 1. (cont.) Provisional Cases* of Selected Notifiable Diseases, Florida, July 1-31, 2010

Month Cumulative (YTD)
Disease Cateiori 2010 2009 Mean”  Median' 2010 2009
Dengue 38 0 2.8 4 76 17
Eastern Equine EncephalititsTJr 3 0 0.2 1 3 0
Ehrlichiosis/Anaplasmosis 3 3 3.0 3 9 9
Leptospirosis 0 0 0.2 1 0 0
Lyme Disease 19 9 6.4 6 56 34
Malaria 11 17 8.8 7 65 57
Plague 0 0 0 0 0 0
Psittacosis 0 0 0 0 0 0
Q Fever (acute and chronic) 0 0 0.4 1 1 1
Rabies, Animal 16 18 16.4 18 79 100
Rabies (possible exposure) 197 232 152.6 147 1,211 1,002
Rocky Mountain Spotted Fever 2 1 1.6 2 19 3
St. Louis EncephalitisTJr 0 0 0 0 0 0
Toxoplasmosis 1 1 0.4 1 5 2
Trichinellosis 0 0 0 0 0 0
Tularemia 0 0 0 0 0 0
Typhus Fever (epidemic and endemic) 1 0 0 0 2 0
Venezuelan Equine EnchephalitisJrT 0 0 0 0 0 0
West Nile Virus'" 0 0 0.2 1 0 0
Western Equine EncephalitisJrT 0 0 0 0 0 0
Yellow Fever 0 0 0 0 0 0
G.Others
Anthrax 0 0 0 0 0 0
Botulism-Foodborne 0 0 0 0 0 1
Botulism-Infant 0 0 0 0 0 0
Brucellosis 4 1 0.2 1 12 4
Glanders 0 0 0 0 0 0
Hansen's Disease (Leprosy) 3 0 0 0 6 2
Hantavirus Infection 0 0 0 0 0 0
Legionella 23 17 12.6 12 103 88
Melioidosis 0 0 0 0 0 0
Vibriosis 25 11 12.2 11 63 44

* Confirmed and probable cases based on date of report as reported in Merlin
Incidence data for 2010 is provisional, data for 2009 was finalized on April 1, 2010

T Mean of the same month in the previous five years

1 Median for the same month in the previous five years

11 Includes neuroinvasive and non-neuroinvasive

N/A indicates that no historical data is available to caculate mean and median

Note: The 2010 and 2009 case counts are provisional and are subject to change until the database closes. Cases may be deleted, added, or have their case
classification changed based on new information and therefore the monthly tables should not be added to obtain a year to date number.

Please refer any questions regarding the data presented in these tables to Kate Goodin at Kate _Goodin@doh.state.fl.us
or 850.245.4444 Ext. 2440.
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Upcoming Events

Bureau of Epidemiology Monthly Grand Rounds

Date: Last Tuesday of each month

Time: 10 a.m.-11 a.m., E.T.

Location: Building 2585, Room 310A

Dial-In Number: 877.646.8762 (password: Grand Rounds)

September 28: “Cervical Cancer” presented by Youjie Huang, M.D., M.P.H., Dr.P.H.

October 26: “Drug-Resistant Tuberculosis” presented by Max Salfinger, M.D.

This Month on EpiCom

Christie Luce

EpiCom is located within the Florida Department of Health’s Emergency
Notification System (FDENS). The Bureau of Epidemiology encourages
“4& = Epi Update readers to register on the EpiCom system by emailing the
X Q Florida Department of Health Emergency Notification System Helpdesk at
Sl B FDENS-help@doh.state.fl.us. Users are invited to contribute appropriate
p'm’!' public health observations related to any suspicious or unusual
occurrences or circumstances through the system. EpiCom is the primary

method of communication between the Bureau of Epidemiology and other state medical and
public health agencies during emergency situations. The following are titles from selected recent
postings:

Fatal human case of Eastern Equine Encephalitis (EEE), Hillsborough County
Meningococcal disease, Duval County

Four unrelated cases of pertussis, Duval County

Imported dengue fever in a resident, Hillsborough County

Malaria in a flight attendant, Hillsborough County

Brucellosis, Broward County

Brucellosis, Sarasota County

CDC dengue health alert for travelers

Gastrointestinal (Gl) outbreak in an assisted living facility (ALF), Bradford County
Fourth rabies alert, Duval County

Pertussis with travel to camp, Sarasota County

Dengue in a Key West traveler, Pinellas County

Positive imported typhoid fever, Clay County

Probable case of dengue in a Miami-Dade resident with travel to Key West, Miami-Dade
County

Two imported cases of malaria, Palm Beach County

West Nile Virus (WNV) in an asymptomatic blood donor, Osceola County
Two imported probable cases of Dengue, Osceola County

EEE death of an infant, Hillsborough County

Malaria case with travel to Ghana, Pinellas County

Probable Dengue case with recent travel to Key West, Sarasota County
Imported probable case of dengue, Osceola County
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CDC Health Advisory regarding H3N2 influenza A activity in the U.S.

Viral meningitis and rabies PEP, Osceola County

Coatimundi bite, Lake County

Vomiting in children after exposure/ingestion of blind snakes, Hillsborough and Pinellas
counties

Shigellosis outbreak associated with a day care facility, Hendry County

Possible outbreak of imported H3N2 influenza A in a medical missionary group, St. Johns
County

Probable Dengue fever case, Escambia County

Malaria in a resident, Escambia County

Rabies alert, Clay County

Rabid fox, Clay County

Typhoid fever in a young international traveler, Escambia County

Probable case of malaria in a resident, Escambia County

Rabid raccoon, Palm Beach County

Locally-acquired dengue-3, Broward County

Christie Luce is the Surveillance Systems Administrator for the Bureau of Epidemiology. Ms. Luce
can be contacted at 850-245-4418 or by email at Christie Luce@doh.state.fl.us.

Epi Update is the peer-reviewed journal of the Florida Department of Health, Bureau of
Epidemiology and is published monthly on the Internet. Current and past issues of Epi Update
are available online at http://www.doh.state.fl.us/disease_ctrl/epi/Epi_Updates/index.html. The
current issue of Epi Update is available online at
http://www.doh.state.fl.us/disease_ctrl/epi/Epi_Updates/2010/August2010EpiUpdate.pdf.

For submission guidelines or questions regarding Epi Update, please contact Leesa Gibson at
850-245-4409 or by email at Leesa_Gibson@doh.state.fl.us .
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