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PrestigePrestige Oil Oil SpillSpill
• 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

















The SEPARThe SEPAR--Prestige Study Project IPrestige Study Project I

The SEPARThe SEPAR--Prestige Study Project IIPrestige Study Project II

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

• Health Research Fund (FIS-Spanish Ministry of Health) 

• Spanish Respiratory Society (SEPAR)

• Spanish Research Respiratory Network (RESPIRA)



SEPARSEPAR--Prestige Study GroupPrestige Study Group

• Chairmanship : JA Barberà, F Pozo, H Verea.

• Principal Investigators: 
• JP Zock, JM Antó, L Bouso (IMIM, Barcelona)

• G Rodríguez-Trigo (CHU  A Coruña)

• FP Gómez, Y Torralba, F Burgos (Hospital Clínic-IDIBAPS, Barcelona)

• C Fuster, G Monyarch (UAB)

• Investigators: 
• L Vázquez, L Rodríguez-Valcárcel, A Souto, M Blanco (CHU  A Coruña)

• A Serrano, O Bulbena, J Tò (Hospital Clínic-IDIBAPS, Barcelona) 

• MD Coll, A Rigola, J Egozcue (UAB) 

• E Toubes (Hospital de Ourense)

• I Isidro (Instituto Nacional de Silicosis, Oviedo)

• A Palacios (Hospital Clínico, Santiago de Compostela)

• M Suárez (Hospital Xeral, Vigo)



HypothesisHypothesis

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
Study population: Galician coastal fishermen and shellfish farming
Study setting: 1 ½ years after exposure

Methods 

Screening questionnairePopulation 
based survey

N= 9,050

RR 1.5
Power 80%
α 0.05

Study sample
N=1000

500 exposed

500 non exposed

Genotoxicity
Chromosomal analysisInflammation markers

Exhaled breath condensate

Respiratory clinical 
and functional study
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Study sample: Selection criteriaStudy sample: Selection criteria

Exposed people (E):
To live in a heavily contaminated area
And to be involved in clean-up:  all

• 1st period
• at least 4 h per day
• at least 15 days

16

22
55.736 Tm

6.058 Tm

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



Field work: Chronology
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Population based survey: Field work 

Site visit Site visit 

Questionnaire

Information



Mail

Phone



Population based SurveyPopulation based Survey
Response RateResponse Rate

Study population
9.050

6.869 questionnaires2.181 non response

• Non located
• Registry errors
• Refused (26%, 6%) 6.780 full information

76%

75%



ResultsResults populationpopulation basedbased surveysurvey
questionnairequestionnaire







Association between participation in clean-up and LRTS by 
Fishermen’s cooperatives
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Dose response: Hours Dose response: Hours –– LRTS LRTS 

2499 1275 832 964 1093

0

1

2

3

no participant <=4 hours 4-6 hours 6-8 hours >=8 hours

O
dd

sR
at

io



DoseDose--response: N cresponse: N c--up activities up activities –– LRTSLRTS
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DoseDose--response: Mask use  response: Mask use  –– LRTSLRTS
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Conclusions 

1. 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.

2. This association was consistent for several subgroups.

3. The risk increased with the duration of clean-up work.



Study sample
(800)



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

Non exposed to Clean-Up Work 
N=577

Questionnaire Survey
38 Fishermen’s Cooperatives

N=6,780

Agreed to Participate
N=598 (53%)

Agreed to Participate
N=205 (35%)

Lifetime Nonsmokers
N=243

Lifetime Nonsmokers
N=92

Study Sample
Exposed 
N=501

Study Sample
Non exposed 

N=177

Inflammatory Markers in
Exhaled Breath 

Condensate
N=77 

Inflammatory Markers in
Exhaled Breath 

Condensate
N=79 

Determination of 
Chromosomal 
Abnormalities

in Lymphocytes 
N=91 

Determination of 
Chromosomal 
Abnormalities

in Lymphocytes 
N=46 



Field work (July 2004-February 2005)

Diary trip to the fishermen cooperatives

Questionnaires and clinical testing

In situ samples’ treatment and upkeeping





Study sample results

Characteristics Exposed
(N=501)

Nonexposed
(N=177)

Female sex ⎯ % 28.1% 45.2%

Age ⎯ mean ±SD (yr) 44.7 ± 11.4 47.3 ± 10.6

Smoking Status ⎯ %

Never smoked 48.5% 52.0%

Former smoker 21.0% 16.4%

Current smoker 30.5% 31.6%

Participation in clean-up work

Days of clean-up work ⎯ median (range) 87 (15−429) 0

Hours per day clean-up work ⎯ median (range) 6 (4−18) 0

Types of clean-up activities ⎯ median (range) 5 (1−10) 0

Use of face mask often or always ⎯ % 33% 0



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

Variable ⎯ % Exposed
(N=501)

Nonexposed
(N=177) RR (95% CI) Exposed

(N=243)
Nonexposed

(N=92) RR (95% CI) 

Lower Respiratory Tract 
Symptoms 27% 21% 1.3 (1.0−1.8) 22% 17% 1.5 (0.9−2.5)

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)

FEV1 to FVC Ratio <0.70 9% 13% 0.7 (0.4−1.1) 3% 6% 0.7 (0.2−2.1)

FEV1 <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 8 isoprostanoisoprostano and exposureand exposure
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88--isoprostano: dose isoprostano: dose -- responseresponse

0 5 10 15

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

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

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

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

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

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

Nonexposed (n=79)

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

P=0.003P<0.001

P=0.05

P<0.001

P=0.03

P<0.001



Cytokines in Exhaled Breath Condensate

Cytokine Above Limit of Detection 
(%)Lower Limit of 

Detection 
(pg/mL) Exposed

(N=49)
Nonexposed

(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–γ 1.8 27% 16% 1.4 (0.6−3.0)
Monocyte Chemotactic Protein–1 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 71% 32% 2.1 (1.3−7.4)

At least two out of 10 cytokines 43% 18% 2.1 (1.1−4.0)



Chromosomal Imbalances

Gaps Breaks



Balanced chromosomal rearrangements

rings

reorganization
acentrics



Multiple alterations 



Chromosomal Abnormalities

Chromosomal Abnormalities Exposed
(N=91)

Non 
exposed
(N=46)

P
(Fisher-Exact) RR (IC 95%)* 

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

Balanced chromosomal 
rearrangements 21 (23%) 2 (4%) 0.007 5.6 (1.4−23)

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.



3. 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. 

4. 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 

risk of finding balanced chromosomal rearrangements 

and / or multiple alterations. 

6. A follow-up research is required in order to determine 

beyond doubt the presence of chromosomal instability. 



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

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

(n=466)
NON-EXPOSED

(n=157)

Age: mean ±SD (range) 48.0 ±11.3 (23−69) 51.2 ±10.7 (23−69)
Male 335 (72%) 83 (53%)
Female 131 (28%) 74 (47%)
Never smokers 233 (50%) 86 (55%)
Ex smokers 109 (23%) 28 (18%)
Current smokers 124 (27%) 43 (27%)

Asthma 16 (7%) 16 (10%)
Nasal allergy or rhinitis 70 (15%) 16 (10%)
Reported allergies 95 (20%) 34 (22%)
Atopy (SPT+ Phase 2) [n=463+156] 107 (23%) 28 (18%)

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



Symptoms and exposure

EXPOSED
(n=466)

NON-EXPOSED
(n=157) RR (95% CI)*

Wheeze with breathlessness 75 (16%) 18 (11%) 1.6 (1.0−2.6)

Wheeze apart from colds 73 (16%) 13 (8%) 2.0 (1.2−3.6)

Nocturnal attacks of SOB 59 (13%) 14 (9%) 1.7 (1.0−2.9)

Chronic cough 52 (11%) 9 (6%) 2.2 (1.1−4.3)

Chronic phlegm 53 (11%) 11 (7%) 1.8 (1.0−3.4)

Any lower respiratory tract symptom 165 (35%) 44 (28%) 1.4 (1.1−1.9)

Nasal symptoms 165 (35%) 46 (29%) 1.2 (0.9−1.6)

Inhalation medication usage 95 (20%) 22 (14%) 1.5 (1.0−2.3)

Oral medication usage 81 (17%) 20 (13%) 1.5 (1.0−2.4)

* Relative Risk, adjusted for sex, age and smoking



FurtherFurther studiesstudies

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. 




