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urricane Katrina and Rita made landfall on the

United States Gulf Coast on August 29th 2003

and September 24th 2005 respectively. Katrina
brought heavy winds and rain to Southeast Louisiona,
breaching several levees and flooding up to eighty per-
cent of New Orleans and large areas of Plaquemines and
Si Berpard Parishes, Much of the area that was flooded
in Hurricane Katrina was re-flooded by a storm surge
from Hurricane Rita, Hurricane Rita came on shore on
the Louisiana/Texas border bringing further damage
from Camneron to Lafourche parishes through flosding
from the storm surge and wind., These foods cavsed a
massive evacuation of population o other parts of Loui-
stana and other stabes.

Although experience shows that the theeat of mas-
swe epidemic after Hoods 15 very small in an industrial-
ized nation,! there were concerns aboul the spread of
infectious diseases among the population that was in
contact with floodwaters and among the evacuees in the
shelters. There was also concern about injuries and ex-
posures o toxic chemicals,

The goal of this article is to present the challenges
inherent to post-hurricane situations due to new types of
infections and displacement of large populations and ta
discuss the main results of this surveillamee,

MATERIALS AND POPULATIONS

The routine infechious disease surveillance telies mostly
on passive reportng of certain reportable mbectious dis-
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case through 2 web-based systern and includes some
active surveillance for antibiotic resistant micronrgan-
isms, influenza-like illness, and hioterrorism agents, The
systems used for the routine surveillance were all web-
based with data tables in New Orleans and backups in
Baton Houge. Mo data were lost, and the systems were
functional throwghont this period

The number of people in Louisiana displaced by
Katrina i3 estimated at 1.1 million®. The routine surveil-
lance was expected o caphire confirmed reportable dis-
eases from hospital and emergency rooms. However,
under these circums lances i becomes important to mani-
tor diseases thal usually would not be reportable. To
achieve this goal, a syndromic surveillance systemn had
bo be rapidly established. The targeted populabions were:

1- Evacuees in the shelters

2- Eesidents in the affected area

The symptems and syndromes included in the sur-
veillance system were diarchen and other gastro-intesti-
nal disturbance, cough, wpper respiratory tract infection
syndrome, influenza-like illness, comjunctivitis, head-
ache, rash, other skin infections, scabies-like mbachion,
and wound infection. In the emergency roomm surveil-
lance, a form detailing medical conditions and injury
was completed for vach patient. In the shelter surveil-
lamee, only aggresate data were collected. Denominators
wiere the number of patienl-visits at the coergency room
and the number of shelter residents that day.

Any shelter cluster was rapidly investigated n or-
der to institube the appropriate proviemfive measures,



RESULTS AND DISCUSSION

Reportable infectious diseases

Castro-enteritis, One of the main concerns expressed in
the media was the likelihood of large outbreaks of diar-
rhiea and gastro-enteritiz after exposune in the floodwa-
ters (wading or swimming}. Although the coliform con-
centrations in the New Orleans flood water were very
high faverage fecal coliform count 140000 MPMN /100mL
(4181 S-I_'ptl.?rl"‘lb{“r 3 i the Lakeviewr and Tulane ' Greassier ar-
eaz,’ these elevated fecal coliform counts are fairly typi-
cal of storm water run off. No large culbreaks of diarrbea
were reported in the 2 to 4 days following exposure to
floodwater. This was expected as, contrary to what hap-
pens in developing countries, largre Hoods o the USA
and other industrialized countries are usually not fol-
lowwed by large outbreaks of gastro-enteribis. The main
reason 15 the rapid accessibility to safe food and water
supplies,

Vibrio wound and gastro-infestinal infections. Numer-
ous species of Vibrios are natural inhabitants of the sea
waters. Most affected individuals have severe immune
impairment or severe chironic disease, particularly liver
disvase, [nfechion vocurs through ingestion of raw or
undercooked seafood (particularly ovsters) or contact of
wiomnids with seawater, With brackish waters reaching
into the city and coming in contact with severely sick
patients, Vibrio infections were expected.

In hurricane free vears, Louisiana has on average
abiout thirty Vibrio cases per year: ¥ibrio vulnificus [~
253%3, Wibrio parahemolyticus {~25%), other Vibrae spe-
cies (-50% - normally including 1 Vibrie cholerae 01
oo per yeark. Wound infections account for about a third
of all Vibrio vulnificus cases,

From Augnst 29 b Octaber 15, sixteen cases of Vibrio
illnecses i Louisiana residents were roporied to the State
Health Department (13 out of the 16 were tested in State
Lab; the other 3 wers lested al hospital labsh Eleven were
identified as Vibrio vulnificus twith bwo fatalities), one
as Wibrio parahemolyticus, two as Yibrio chalerae Non
(1 Mon 0139, and two as toxigenic V. cholerae O1 sero-
pype Inaba bietype El Tor. Ten of the fourteen (71%) Vibrio
cases with konown omset date occurred the first week al-
ter Hurricane Katrina with eighty percent being wound-
associated Vo vulnificus infections. Fourteen out of the
sixteen (B8%) Vibrio illnesses had exposure to floodwa-
ter, ane had a probable Hoodwater exposure, and one
person became infected after stepping on o nail while
cleaning his/her yard. Ten cases had wound infections,
four had gastroenteritis {including a one-month-uld in-
fant exposed to Moodwatery, and for two cases the infor-
miation on type of nfeckon is missing.

The age of infected persons ranged from one month
to cighty-nine years with a mean of fifty-seven years
(mode 63 vears, median 62.5 years). Eleven of the cases
had a pre-existing condition; bwo had no pre-existing
conditions; and in three the presence or absence of pre-
existing conditions was unknown. Mot of the Vibeio
cases lived in Orleans Parish before the hurricanes; three
were residents of Terrebonne Parish, two lived in S0 Ber-
nard Parish, one in 5t. Tammany Parizh, and one in East
Baton Rouge Parish,

Toxigenic V. cholerae 01, serotype Inaba, biotype El
Tor was isolated from a wife and husband from
Terrebonne Parish, While the husband bad underlving
conditions and serious complications during his illness,
the wife had only mild diarrhea, Both recovered well.
Although the couple waded in floodwaters, it is more
likely because of the incubation period that they were
infected by eating boiled shrimp than being exposed
the flondwater.

Especially for Katrina, persons with pre-existing <on-
ditions fand therefore more susceptible for wound mfec-
ticms} had to wade, sometimes for hours, through flood-
walir - an exposure which 1s not |'i'k1:-e]:.-' t0 orcur under
normal conditions. Therefore, it is important to include
the patential of wound-associated Vibrio infections in a
hurricane disaster response plan in erder to increase
clinical awareness so that early and accurate diagnosis
as well as appropriate treatment can be ensured in these
patients. Mo Vibrio-related foodbormne outbreaks were
deshicted duﬁng the 2005 I_:-l,'l:il-!"]l.lrri(‘.‘lll{-"i SEASON.

Hepatitis A. The reported rate of acute hepatitis A in
Louisiana has been 2 /100,000 per year, Estimating that
only 5% are reported, the real incidence rate would be 40
J100000, which, For a population of 1.000,000, would
erqual #0 cases per yvear. For any bwo-week period there
would be at most 16 cases excrefing viral particles in
their stools (hepatitis A cases excrete viruses in their stool
for one or two weeks before and for one week after the
onset of illness). Knowing that a maximum of & people
were excreting Hepatitis A virus in the greater Bew O
leans area, it is no surprise that there was not enough
hepatitis A& virus in the fleod water to cause a massive
outbreak. Mo hepatitis outbreaks were observed during
the 2 months after Katring struck.

West Nile Viral infection. During hurricanes and foods,
mosquitoes are devastated and birds that did not seek
refupe elsewhere are killed. Immediately following the
hurricane, huge numbers of mosquitoes may breed in the
Hoodwaters; hoawewver, these are not efficient transmitters
of West Mile infection. Without a large pool of ¥irus in
the bird populatiom, West Mile virus transmission is in-
terrupbed and it would take weeks before transmission
resumes.  Surveillance showed veory fow cases of Wesl
Mile Viral infections following these two hurricanes.
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Figure 1. Shelter population during September and
Orctorber 2005

Shelter surveillance

Surveillance was carried oul in the shelters from f\'L'F't\.“m'
ber 7 to October 25, In the carly days of the surveillance
thare were over 50,000 peaple living in shelters. Surveil-
lance included mainly Bed Cross shelters and large vol-
untary organization shelters. Small shelters were prob-
ably not included. The shelter population varied con-
stantly, almost day to dav. The denominator used for the
pales was the number of evacuees that lived in the shel-
ters repurting that day. Figure 1 presents the total shelbar
I_'..;|P|_||"|1iq_s|'| (whether they reported or noth, Al abs P1."<1]'Q
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the distribution by shelter was 7 shelters with a popula
tiom =1,000, 16 shelters with o population of 500 Lo 599,
and 381 shelters with less than 500 residents. On any
day about 36% of shelters (range from 22% o 65F%) par-
ticipated in the surveillance program.

The incidence of main syndromes /symptoms per
100,000 per day in shelters is presented in Table 1. The
mast common syndrome was influenza-like illness (L1
rarl,!;iru;__ from 16 100000 per -.‘J.‘.:i." toe 144 /100,000 per
day with an average of 431 /100,000, Rash, diarrhea,
and fever werse the pext st common,

The average incidence of diarrhea was 163 /L0000
per day which is the eguivalent of 59500 100,000 per
vear or 595% PET year The VT number of diarrheic

Table 1. Incidence of Spmipoms .-'5',.-ndmrrres- par 100,00
per day im shelters
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episodes in ke USA s quoted in several references at 1.5
o 2 fperson Syear.!” Therefore an incidence of 059 S per-
son /year is lower than expected, Reported rates of fever
and diarrhes showed a general trend toward decreasing
rates with large variations from day b day (Figure 2).

Cluster/Cutbreak investigations in shelters. The num-
bur and type of investigation is presented in Table 2.
Eighty-ome investigations were carmied out, the maost come-
mon being gastro-enteritis /diarrheal ilness with 33 in-
vestigations. Only one of these investigations resulted in
identifying an etiologic agent, which was a norovirus,
The number of people involved in these outbreaks ranged
frot 3 to 50 with the one-third invelving less than 5
pecple. Outbreak duration was less than 3 days.

Although influenza-like illness and upper respira-
tory facl infections were ameng the most common syn-
dromes reported, they saldom triggered an investigation.
Such syndromes were expected, and few extra preven-
tive measures would be indicated, while for diarrbeal
illnesses, defining the persons affected and implement-
ing contact isolation was deemed necessary.

Rashes and skin conditions (infection) were the third
most common type of investigation, Out of seven rash
oulbreaks, two were large ontbreaks in military popula-
tions with 37 and 40 cases. Biopsies collected on o few
tash cases showed vegetable mites as the etiologic agent.

There were bwo conjunctivitis outbreaks, one of which
invelved over 200 persons. There were four incidents
involving Bloed and body fluid exposures (reedlesticks).
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Figure 2. Trends of reported number of diarthea and fever
cases in the sheller surillance.

Emergency Room Surveillance

The total number of emergency room visite increased o
one thousand per day (Figure 33, The main reasens for
the visits are presented in Table 3.

In the aftermath of a major disaster, surveillance
syslems need o be expanded to address the new
disease conditions known o develop or perceived as
being a4 problem. Large ovtbreaks of infectious dis-
vascs are known net to ocour after major fAoods and
hurricanes in industrialized nations. This was con-
firmed in the wake of hurricanes Katring and Rita

IEF;P:_ 2. Number of clusters investigations in shielters by week and type of investigations.
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| Tlness
| Gastro-intestinal Diarthea =
_Hausen — 1,262
Abd pain 1,528
Fevir aps |
Upper Respiratory Tract 1,750
Chest Chetpain LI
. Chartness bre'ath_ 1,320
Cough 2,351
| Lower respiratory tract 216
= | Wheeze — 183
Mo ralogic lness | Headache 812
Angor |
Altered mentation 374
Sejvu!'_l;f T3
Emotional distress 75
Musculoskeletal 1,223
Weakness 671
Razh 2742
Hypertension 2
Total 1llmess 17927
Injury
Falls Lars
| Other injuries 6,196
Total Injuries 6,874

Large concentrations of people in shelters are a ma-
jor concern. A surveillance system able to identify dis-
ease clusters at their onset allowed early intervention
and implementation of prevenhive measures so that no
large putbreaks occurred in crowded populations,
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