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Prestige Oil Spilll

November 19, 2002

77.000 Tons of “Bunker C oil”

* Hydrocarbons, resins, heavy metals, among others

60.000 Tons spilled out

» Clean-up activities:
* Local fishermen, volunteers, army personnel,
specialized companies
« Improvised activities; lack of information and
protective measures
* A high number of fishermen participating > 1 year
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The SEPAR-Prestige Study Project |

The SEPAR-Prestige Study Project Il

Epidemiological study on clinical, functional and biological
repercussions of exposure to oil spillage from the tanker
‘Prestige’ on respiratory health of fishermen from the
Galician coast.

» Health Research Fund (FIS-Spanish Ministry of Health)
» Spanish Respiratory Society (SEPAR)
» Spanish Research Respiratory Network (RESPIRA)
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Hypothesis . 4@

1. Inhalatory exposure to volatile hydrocarbons to the

Prestige oil spill produces airway inflammation and
bronchial hyperreactivity.

2. Fuel oil exposure produces chromosomal instability
and increases the risk of cancer.



Study design: cross-sectional
Meth OdS Study population: Galician coastal fishermen and shellfish farming
Study setting: 1 V% years after exposure

RR 1.5
Power 80%
a 0.05

~

Respiratory clinical
and functional study

Population
based survey
N= 9,050

!

Study sample
N=1000

l

Inflammation markers
Exhaled breath condensate

Screening questionnaire

P 500 exposed
T 500 non exposed

Genotoxicity

Chromosomal analysis
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Study sample: Selection criteria

6.088 Tm

Os purtos indicas as
posiciens reais das manchag-|
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Exposed people (E):
To live in a heavily contaminated area
And to be involved in clean-up: all

* 15t period

- at least 4 h per day

- at least 15 days

Non exposed people (NE):
To live in a low contaminated area

And not be involved in clean-up works for
reasons other than health

High participation in clean-up activities (67% E y 45% NE)

Problems to include non exposed individuals
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Population based survey: Field work

Site visit

. . 1 Vostede te ha valora-
;Qué recibe B

saude respiratoria

uestionnaire e

UNHA COPIA das

A satisfaccion de ter
colaborado nun estudio
médico que servird para
mellorar @ CALIDADE de
VIDA de homes e mulleres,

estudio de

saude dos

O LUGAR ONDE REALIZAREMOS s
O ESTUDIO SERA NA COFRADIA: marineiros
galegos

O vertido do Prestige...
LAlteroulle a sua sadde?

Information

¢(En qué consiste a
sua participacion?
A PARTICIPACION NO ESTUDIO £

VOLUNTARIA
Se vostede decide colaborar
solucionar 0s problemas que €0N Nos, pode elexir entre

puideran aparecer nun futuro participar en 1040 0 estudio,
ou's6 nalgunha parte

¢ quén participa neste estudio? Primeira parte:
Na primeira parte, se g
lle preguntara sobre a
14 000 marifieiros entre 5 ano: sua salde, traballo

& 44 cofradias
PRESTIGE E SAUDE

Segunda parte:

segunda parte, se lle fardn probas respirato-
rias moi sinxelas.

E importante que estudiemos: Medi a capacidade pulmonar e
Xente mos seus bronquios estan inflamados.
can e sin doenzas respiratorias. Tamén se lle tomaré unha anélise de sangue

Xente que:

non participou, pai

tante ou pouco, na recollida de chapa-
pote, para comparar as diferencias.
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Population based Survey
Response Rate

Study population
9.050

N

2.181 non response 6.869 questionnaires

* Non located

 Registry errors _ ,
« Refused (26%, 6%) 6.780 full information

<
<



Results population based survey
guestionnaire

Prolonged Respiratory Symptoms in Clean-up Workers
of the Prestige Oil Spill

Jan-Paul Zock'2, Gema Rodriguez-Trigo'3, Francisco Pozo-Rodriguez*®, Joan A. Barbera®®, Laura Bouso’,
Yolanda Torralba*®, Josep M. Anto'”®, Federico P. Gomez® Carme Fuster’, and Hector Verea®, for the

SEPAR-Prestige Study Group*

Am | Respir Crit Care Med Vol 176. pp 610-616, 2007
Originally Published in Press as DOL 10.1164/rccm. 200701-0160C on June 7, 2007
Internet address: www.atsjournals.org




TABLE 1. CHARACTERISTICS OF 5TUDY POPULATION BY S5EX

Men Women

4594 (100) Z 186 (100)
41.7 (17 to 80) 48.9 (17 to 78)

Participants, n (00)
Age, yr: mean (range)

Curment smokers, n (%) 2,230 (48.5) 330 {(15.1)
Ex-smokers, n (o) L TOd (Z3.0) 73 (7.9)
Coastal fishermmen, n (%0) 3,435 (74.8) 158 (7.2)
Shellfish farmers, n (%) 677 (14.7) 1,811 (82.8)
Other,® n (%) 482 (10.5) 217 (9.9)
Less affected area 69 (16.7) 406 (18.8)
(16 cooperatives), n (%)
Moderately affected area 2,701 (58.8) 1.496 (68.4)
(1.2 cooperatives), n (%)
Most affected area 1.124 (24.5) 284 (13.00)
(10 cooperatives), n (%)
Participation in clean-up 3,103 (67.5) 1,178 (53.9)
activities, n (%)
From Movember 16, 2002, to 2,591 (83.5) 2895 (76.0)
December 31, 2002, n (2%4)
From January 1, 2003 to 1,204 (38.8) 515 (43.7)
February 28, 2003," n (%)
From March 1, 2003 680 (21.9) 312 (26.5)

onward,” n (24)

Total number of days 38.2(1 to 576) 303 (1 to 349
involved, mean (range)
Mumber of hours per day

Involved, mean (range)

6.2 (0.5 to 24) 51T (1 to 19)




TABLE 2. AS50CIATIONS BETWEEN PARTICIPATION IN CLEAN-UP ACTIVITIES OF THE PRESTIGE OIL
SPILL AND RESPIRATORY OUTCOME BY SEX

Men (n = 4,594)

Women (n = 2,186)

Prevalence (%) OR (95% CI)* Prevalence (%) OR (95% CI)*
Wheeze with breathlessness 9.6 1.47 (1.17-1.85) 11.0 1.571 (1.14-2.01)
Wheeze apart from colds 10.5 1.61 (1.29-2.02) 9.1 1.30 (0.96-1.76)
Nocturnal attacks of shortness of breath 10.3 1.35 (1.09-1.68) 14.7 1.33 (1.05-1.70)
Chronic cough 16.1 1.99 (1.64-2.42) 17.1 1.71 (1.34-2.16)
Chronic phlegm 17.6 2.02 (1.67-2.43) 13.0 1.57 (1.21-2.05)
Any lower respiratory tract symptom’ 334 1.84 (1.59-2.13) 33.7 1.55 (1.29-1.87)
Nasal symptoms* 30.0 1.87 (1.62-2.16) 30,1 el (1.33-1.94)
Inhalation medication usage 9.7 1.15 (0.93-1.43) 11.6 1.08 (0.83-1.40)
Oral medication usage 11.7 1.99 (1.60-2.48) 16.7 1.49 (1.18-1.88)
Asthma! 4.7 0.75 (0.56-1.00) 6.1 0.79 (0.55-1.12)
Chronic bronchitis? 4.6 1.08 (0.80-1.45) 3.8 1.19 (0.76-1.86)
Nasal allergy or rhinitis’ 7.9 0.93 (0.74-1.18) 11.4 0.95 (0.73-1.24)




Association between participation in clean-up and LRTS by
Fishermen’s cooperatives
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Dose response: Days — LRTS
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no participant 1-3 days 4-9 days 10-34 days  >=35 days




Dose response: Hours — LRTS
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no participant <=4 hours 4-6 hours 6-8 hours >=8 hours




Dose-response: N c-up activities — LRTS

non 1 task 2 tasks 3 tasks 4 tasks >=5 tasks
participant




Dose-response: Mask use — LRTS

non participant Frequently or Always Never or sometimes

Mask use during clean-up activities




Conclusions

Fishermen who had participated in the clean-up work of
the Prestige oil spill had an increased prevalence of

respiratory symptoms more than one year after the

disaster.

This association was consistent for several subgroups.

The risk increased with the duration of clean-up work.
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Questionnaire Survey
38 Fishermen’s Cooperatives

N=6,780

Highly Exposed to Clean-Up Work
N=1,119

Agreed to Participate
N=598 (53%)

l

Study Sample
Exposed
N=501

Lifetime Nonsmokers
N=243

Inflammatory Markers in
Exhaled Breath
Condensate
N=77

Determination of
Chromosomal
Abnormalities

in Lymphocytes

N=91
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Non exposed to Clean-Up Work

N=577

Agreed to Participate

N=205 (35%)

l

Study Sample
Non exposed
N=177

Lifetime Nonsmokers
N=92

Inflammatory Markers in
Exhaled Breath
Condensate
N=79

Determination of
Chromosomal
Abnormalities

L \;’ \.; e ;
in Lymphocytes Wi
N=46 e



Field work (July 2004-February 2005)

Diary trip to the fishermen cooperatives

!

Questionnaires and clinical testing

!

In situ samples’ treatment and upkeeping
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Study sample results

Characteristics

Female sex — %

Age —mean +SD (yr)

Smoking Status — %

Never smoked
Former smoker

Current smoker

Participation in clean-up work

Days of clean-up work — median (range)
Hours per day clean-up work — median (range)
Types of clean-up activities — median (range)

Use of face mask often or always — %

Exposed Nonexposed
(N=501) (N=177)

28.1% 45.2%

447+ 11.4 47.3+10.6

87 (15-429)
6 (4-18)
5 (1-10)

33%




All Participants (N=678) Lifetime Nonsmokers (n=335)

Exposed Nonexposed
(N=501) (N=177)

Exposed Nonexposed

1 0,
Variable — % (N=243) (N=92)

RR (95% Cl) RR (95% Cl)

Lower Respiratory Tract

Asthma-Like Symptoms 20% 18% 1.2 (0.8-1.7) 18% 16% 1.3 (0.8-2.3)
Bronchitis-Like Symptoms 13% 10% 1.4 (0.8-2.3) 8% 5% 1.8 (0.7-4.8)
Nasal Symptoms 26% 24% 1.1 (0.8-1.5) 25% 25% 1.1 (0.7-1.7)

Inhalation Medication Usage 8% 5% 1.7 (0.8-3.3) 7% 8% 1.0 (0.4-2.5)

Oral Medication Usage 6% 6% 0.9 (0.5-1.8) 5% 4% 1.2 (0.4-3.8)

FEV, to FVC Ratio <0.70 9% 13% 0.7 (0.4-1.1) 3% 6% 0.7 (0.2-2.1)

FEV, <80% of Predicted Value 9% 7% 1.1 (0.6-1.9) 5% 4% 1.1 (0.4-3.5)

Bronchial Hyperresponsiveness 18% 15% 1.3 (0.8-1.9) 15% 9% 2.5 (1.2-5.4)

EBC 8-isoprostane >10 pg/mL
(N=77+79) N.A. N.A. N.A. 48% 20% 2.4 (1.5-4.0)




8 Isoprostano and exposure

8-isoprostane in EBC

Ratio GM: 2,50 (1,69-3,70)




Nonexposed (n=79)

15 to 120 days of clean-up work (n=48)

>120 days of clean-up work (n=29)

4 to 5 hours per day clean-up work (n=42)

6 to 8 hours per day clean-up work (n=35)

1 to 4 types of clean-up activity (n=39)

5to 9types of clean-up activity (n=38)

P<0.001

P<0.001

Concentration of 8-isoprostane in EBC (pg/mL)




Above Limit of Detection

Cytokine Lower Limit of

Detection . q N q

mL Xpose onexpose o

(pg/mL) (N=49) (N=50) RR (95% CI)
Interleukin—2 11.2 14% 8% 1.6 (0.5-5.1)
Interleukin—4 1.4 16% 16% 0.9 (0.4-2.0)
Interferon—y 1.8 27% 16% 1.4 (0.6-3.0)
Monocyte Chemotactic Protein—I 1.3 31% 20% 1.4 (0.7-2.6)
Fibroblastic Growth Factor 3.4 22% 6% 3.4 (1.0-12)
Vascular Endothelial GF 4.5 59% 14% 4.2 (2.0-8.6)
At least one out of 10 cytokines T1% 32% 2.1 (1.3-7.4)
At least two out of 10 cytokines 43% 18% 2.1 (1.1-4.0)




Chromosomal Imbalances
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Multiple alterations




Non
exposed
(N=46)

Exposed
(N=91)

P

Chromosomal Abnormalities (Fisher-Exact)

RR (IC 95%)*

Chromosomal imbalances 49 (54%) 20 (43%) 0.28 1.3 (0.8-1.9)

Balanced chromosomal

21 (23%) 2 (4%) 0.007 5.6 (1.4-23)
rearrangements

Multiple Alterations 12 (13%) 1(2%) 0.06 6.9 (0.9-52)

* Exposed vs. Non exposed Relative Risk (Confidence Interval 95%), adjusted for sex



Study sample: Conclusions

1. A high prevalence of respiratory symptoms remains in

exposed fishermen 2 years after oil spill.

2. There Is an association between exposure and BHR,

specially for never smokers.



There is a dose related trend between 8-ISO levels
and participation in clean-up activities, associated with
symptoms. This probably indicates an oxidative stress

mechanism.

The exposed fishermen have an inflammatory and

remodeling pattern of markers in exhaled breath.



5. The exposure is associated with a 5-fold increase in the

6.

risk of finding balanced chromosomal rearrangements

and / or multiple alterations.

A follow-up research is required in order to determine

beyond doubt the presence of chromosomal instability.



The SEPAR-Prestige Study Project
Follow up of study sample (678)

Persistent respiratory and genotoxic effects associated with
clean-up activities of the Prestige oil spill: A follow-up study
in fishermen from Galicia

» Health Research Fund (FIS-Spanish Ministry of Health)
* Galician Health Services (SERGAS)

» Spanish Research Respiratory Network (CIBER)

» Spanish Respiratory Society (SEPAR)



Questionnaire (May 08 - July 08)

* 623 individuals (678)

* Response Rate 92%



Results

EXPOSED NON-EXPOSED
(n=466) (n=157)
Age: mean +£SD (range) 48.0 £11.3 (23-69) 51.2 £10.7 (23-69)
Male 335 (72%) 83 (53%)
(28 74 (47%
Never smokers (50% 86 (55%
Ex smokers 109 (23% 28 (18%
Current smokers 124 (27% 43 (27%

Female

)
)
)
)

)
)
)
)

Asthma 16 (7%) 16 (10%)
Nasal allergy or rhinitis 70 (15%) 16 (10%)
Reported allergies 95 (20%) 34 (22%)

28 ( )

Atopy (SPT+ Phase 2) [n=463+156] 107 (23%) 18%

Anxiety (Q37) 139 (30%) 23 (15%)
‘Health-belief (Q38) 121 (26%) 14 (9%)




Symptoms and exposure

EXPOSED NON-EXPOSED

(n=466) (n=157) RR (95% Cl)*

Wheeze with breathlessness 75 (16%) 18 (11%) 1.0-2.6

Wheeze apart from colds 73 (16%) 13 (8%) 1.2-3.6

Nocturnal attacks of SOB 59 (13%) 14 (9%)
Chronic cough 52 (11%) 9 (6%)

)
)
1.0-2.9)
1.1-4.3)
)
)
)
)

Any lower respiratory tract symptom 165 (35%) 28% 1.1-1.9

0.9-1.6
Inhalation medication usage 95 (20%) 1.0-2.3

13%

1.6 (
2.0 (
1.7 (
2.2 (
Chronic phlegm 93 (11%) 11 (7%) 1.8 (1.0-3.4
1.4 (
1.2 (
1.5 (
1.5 (

44 ( )
Nasal symptoms 165 (35%) 46 (29%)
22 (14%)
Oral medication usage 81 (17%) 20 ( ) 1.0-2.4)

* Relative Risk, adjusted for sex, age and smoking




Further studies

297 never smoker (started November 08):
* Serum, plasma and cells
 Methacholine challenge test
» Exhaled breath condensate

» Peripheral blood lymphocytes



Preliminary Conclusions

The fishermen who participated in clean-up activities of the
Prestige oil spill show persistent respiratory symptoms more

than 5 years after exposure.






