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ABSTRACT

Objectives: Animal breeding is associated with exposure toidewariety of risk
factors including zoonotic agents, organic dustsdoeoxins, allergens and other
chemicals. This PhD project has been addressetaafaterizing, at different levels,
exposure to biological risks of farmers and anibrekders in the Region of Lombardy.
The project has been developed in three main studge follows: 1. characterization of
biological risks in animal breeders, with a paficdiocus on selected virus and bacteria; 2.
Definition of the anti-tetanus coverage among alitical workers of the Region in selected
population subgroups; 3. study of the immune sy$tection in these workers, through the

determination of the serum concentrations of spegytokines.

Methods: Two groups of farmers and animal breeders werkided in the studies.
Blood samples were collected from all the subjecis analysed for the presence of the
following antibodies against zoonotic agent&epatitis E Virus(HEV), Salmonella,
Brucella, Coxiella, Leptospira and Borrelign addition, selected serum parameters were
measured, including cytokines IL-6, IL-8, IL-10N¥and TNF, immunoglobulins and proteins,
and total and differential white blood cell countsaddition, level of Immunity to tetanus
was investigated. Lung function was measured ugisgirometer. Data was analysed
using SPSS (version 19) and STATA (version 11v&afes.

Results: Prevalences of antibodies agaihHEV, Leptospira spp., Coxiella sppnd
Borrelia spp., were 1.0, 54.7, 44.2 and 9.4%, respectivalymal breeder workers had
higher rates of IgG antibodies agait@dxiella (51.6%vs 28.1%, P-value: 0.09) and
Leptospira(59.4% vs. 43.7%, P-Value: 0.39) than farmers.éointhe subjects showed
antibodies againgalmonella spandBrucella sppltalian and other European workers
had higher immunity to tetanus (93%) in comparisath non-EU workers (77.8%,
P<0.01). There was a significant increase of DINIE-8 and IL-10 in animal breeders, and pig
breeders had the highest values. Linear regresaialysis revealed that there was a
statistically difference between EU and Non-EU versk for some spirometry

parameters.

Conclusion: Higher titers of antibodies to zoonotic agentamimal breeders indicates
that they are probably more exposed to biologigahés than other workers who are not

involved in animal breeding activities. There mbst more attention to the immunity

Vi



RAMIN TABIBI- PHD THESIS 2012

status of tetanus among agricultural workers angbarticular migrant workers and
occupational health physicians should investigdteua the history of immunization
during health surveillance activities. The findirgshe present study suggest a condition of
immune system activation in animal breeders, wighhiighest levels observed in pig breeders.
These changes may be attributable to exposurganiordusts, endotoxins, or to the different
biological agents present in the rural environmienthe curent study we did not point out
any significant alteration in the values of spirdmeests between animal breeders and
farmers. This data might suggest that, in the ¢ of exposure of these workers,
only slight sublclinical and adaptive changes anecgated, but not conditions of overt
disease. Further studies with larger sample sieenaeded to better understand the
mechanisms for transmission of zoonotic infectiamsl their potential reservoirs in

northern Italy.

Keywords: Zoonoses, Zoonotic agents, agricultural workersyreh breeders, Serum
cytokines, Heptatits E virus, Tetanus immunity, hardy, Italy.

Vil
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RIASSUNTO

Obiettivi: I'allevamento degli animali &€ associata all'espose ad una vasta gamma di
fattori di rischio tra cui agenti zoonotici, polverganiche, endotossine, allergeni e altre
sostanze chimiche. Il presente progetto di dotbodaticerca intende descrive, nei suoi
diversi aspetti, I'esposizione a rischio biologd=yli agricoltori e allevatori in regione
Lombardia. Il progetto & stato sviluppato in tradstprincipali, cosi come indicato di
seguito: 1. Descrizione del rischio biologico neglievatori, con un’attenzione
particolare a virus e batteri selezionati, 2. Defone della copertura antitetanica tra i
lavoratori agricoli lombardi in sottogruppi di pdpeione selezionati; 3. Studio della
funzione del sistema immunitario in questi lavoratattraverso la determinazione delle

concentrazioni sieriche di specifiche citochine.

Metodi: Sono stati coinvolti negli studi due gruppi di iagttori e allevatori. Per
ciascun soggetto é stato raccolto un campionendjuss e ciascun campione € stato poi
analizzato per verificare la presenza dei seguamtiicorpi contro i seguenti agenti
zoonotici: virus dell'epatite EHEV), Salmonella, Brucella, Coxiella, Borrelia e
Leptospira Inoltre, sono stati misurati alcuni parametririsieselezionati, comprese
citochine IL-6, IL-8, IL-10, IFN, TNF-, immunoglobuline e proteine, e conta totale e
differenziale dei globuli bianchi. E’ stato studiat livello di Immunita al tetano. La
Funzione polmonare € stata misurata con uno spiromiedati sono stati analizzati

utilizzando SPSS (versione 19) e Stata (versionedftware.

Risultati: Si e registrata una prevalenza di anticorpi BV, Leptospira spp, Coxiella
spp. e Borreliaspp., rispettivamente nelle percentuali del:1,8,7544,2 e 9,4%.
Rispetto agli agricoltori gli allevatori avevanass$a piu elevati di anticorpi IgG contro
Coxiella(51,6% vs 28,1%, P-value: 0,09 eptospira(59,4%, 43,7%, P-value: 0,39).
Nessuno dei soggetti ha mostrato anticorpi cor@8edmonellaspp e Brucella |
lavoratori, italiani ed europei avevano un piu atato di immunizzazione contro |l
tetano (93%) rispetto ai lavoratori non comunitéri7,8%, p <0.01). Vi € un
significativo aumento di TNFe, IL-8 e IL-10 negli allevatori, con i valori pidtatra

gli allevatori di suini. L'analisi di regressioriadare ha rivelato che c'era una differenza
statistica tra i lavoratori dellUE e i lavorataktracomunitari per alcuni parametri

spirometrici.

viii
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Conclusioni: alti titoli di anticorpi contro gli agenti zoonotinegli allevatori indicano
che sono probabilmente piu esposti ad agenti hidloigpetto agli altri lavoratori che
non sono coinvolti in attivita di allevamento diimali. Ci deve essere una maggiore
attenzione allo stato immunitario del tetano trvioratori agricoli, in particolare i
lavoratori migranti; i Medici del Lavoro dovrebbermmdagare sulla storia di
immunizzazione durante le attivita di sorvegliareamnitaria. | risultati dello studio
presentato suggeriscono una condizione di attina@zidel sistema immunitario negli
allevatori, con i piu alti livelli osservati traiglllevatori di suini. Queste lievi alterazioni
possono essere attribuibili all'esposizione a polveyaniche, endotossine, o ai diversi
agenti biologici presenti nellambiente rurale.ptiesente studio non ha evidenziato
differenze significative nei valori dei test spiretrici tra gli allevatori e gli agricoltori.
Questo dato potrebbe suggerire che, nelle condizioresposizione considerate, si
manifestino modificazioni di tipo adattivo ma noat@ogie conclamate. Ulteriori studi
che prendano in considerazione campione di dimehsmaggiori SOno necessari per
comprendere meglio i meccanismi per la trasmissthriefezioni zoonotiche e dei loro

potenziali bacini del Nord Italia.

Parole chiave Zoonosi, agenti zoonotici, lavoratori agricoli, allatori, citochine
sieriche, Hepatitis virus E, immunita tetano, Lomtba, Italia.
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Chapter | Introduction

1.0 General Introduction

1.1 Agriculture

The agricultural sector employs an estimated ll®biworkers worldwide, which is half
of the world's labour force. In terms of fatalitiesjuries and work-related ill-health, it is
one of the three most hazardous sectors of actiatydwide (along with construction and
mining). According to ILO estimates, at least 100,Gagricultural workers are killed by
occupational accidents each year. Farming is on¢heffew industries in which the
families (who often share the work and live on ginemises) are also at risk for fatal and
nonfatal injuries. It is also the largest sectar female employment in many countries,
especially in Africa and Asia (ILO website).

Much agricultural work is, by its nature, physigatiemanding. The risk of accidents is
increased by fatigue, exposure to extreme weatbeditons, poorly designed tools,
difficult terrain and poor general health, ass@datvith working and living in remote and
rural communities. Agricultural work is accompanibg co-occurrence of many risk
factors threatening farmers’ health, e.g. dustnelgs of the thermal environment, noise,
vibration, chemical and biological agents. Biol@jicagents can cause diseases of
infectious allergic or immunotoxic background whiconstitute the majority of farmers’
occupational diseases. Exposure to these factdreiagricultural working environment is
due to contact with animals, organic wastes, plaatsl more precisely with
microorganisms, plant and animal particles preseatrogenic agricultural dust, as well as
pathogens of contagious and invasive diseasesmnressoil, water and plants (Motocznik
2004, ILO website).

Biological hazards are different kind of organitstances that pose a threat to the health
of humans and other living species. In agricultilmere are various sources of biological
hazards and materials that the farmers and workans be exposed to. The specific
biological agents in agricultural work include b&@, fungi, mites and viruses transmitted
from the animals, parasites and ticks. Certain ispeaf fungi produce very toxic toxins,

which can be found in agricultural materials andthe air of animal houses. Animal
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breeding facilities are usually contaminated byaoig dusts, characterized by diverse
composition but usually containing biological ageahd some of their products, including
endotoxins, which, produced by certain bacteridngorabout a significant risk to
respiratory organs. Other typical components ofanig dusts are part of vegetables and
animals, pollens, mitogen substances, etc. Naturarganic materials such as plants and
soil may pose risks to workers. In grain dust, Whian cause respiratory disease, the main
component is the grain itself. Materials harvedi@danimal feed may contain moulds,
actinobacteria, and bacteria, especially when dtaret. Materials of animal origin such as
hair, dander, skin debris from cows, pigs, poudtngd dust particles from flour also give

rise to a risk of occupational disease.

Workers may be exposed to infected animals andfieeted by zoonotic diseases. Storage
mites are very allergenic for humans and the aljual environment is suitable for their
growth. In general, workers at risk include e.great handlers, grain handlers, root crop
workers, mushroom workers and veterinarians. Waddwit is estimated that around
320,000 workers die each year from communicableadiss caused by work-related
exposures to biological hazards (European Agencysdfety and Health at Work, 2012;
Driscoll et al 2005; OSHA 2007).

1.1.2 The Agriculture in Italy

There are 1,620,844 agricultural and zootechnemah$ active in Italy (-32.4 % compared
to 2000). The medium size of farms is around 7.&dres of utilized agricultural area
(UAA) (+44.2%). The total UAA is equal to 42.8% thfe national territory (12.9 million
of total hectares), with a reduction of 2.5% coneplato 2000. The Italian agricultural and
zootechnical structure, even though continues ttdsed on single or family enterprise
(96.1%) where the direct conduction of the entegpare the predominant form (95.4%).
On a total of 217,449 breeding farms, 124 thous#mdbovine breeding with a share of
57.1% of the zootechnical sector. This type of tireg is mostly seen in the Northern
part of the country, in particular in Lombardy, éheont, Veneto and Emilia Romagna.
On the whole these four regions possess a litle flean two third (64.6%) of the Italian
bovine assets. According to the 6th general cermusagriculture, the number of

agricultural farms decreases, but there is an aseren their average size. Around 99% of

2
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the agricultural farms are managed by families 83d7% by women. Confirming the
traditional structure of the Italian agriculturdhet results of the 6th census shows a
significant signs of change highlighting a sectar slow but clear social-economic
evolution. In ten years the labour force has dem@aby 50.9 %, with a significant
increase of the proportion of aged workers (whaseta) passes from 14.3% to 24.2% in
2000-2010). The quota of female labour is 37%.

The 2010 census for the first time had informatiom the foreigners working in
agriculture, their presence results to be incrgadim particular, the foreign workers are
233 thousand people and they are 24.8% of the l@our force in non family run farms
and 6.4% in total. 57.7% of the foreign labour &éorcomes from EU countries while
42.3% from non EU countries. 30.7% of the agriqaltdarms are managed by women.
The number of farms managed by foreigners is verglis(0.1%) with higher values in
the South (0.6%). There are 44455 organic farm% 68these are located in the South of

Italy (Agricoltura Italiana website).

The following figure (1-1) shows a comparison betwehe utilised agricultural areas by
size (ha) in ltaly in the years of 2005 and 2007.
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Figl-1. Distribution of the utilised agricultural area, Italy in 2005 and 2007 (Data from EUROSTAT)
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1.1.3 The Lombardy Region

The Lombardy Region is considered as one of thédsigeconomic growth rates in

Europe, expressed in Gross Domestic Product (GBPrapita (EU, 2010). At the same
time, this region is characterized by a mountingcpss of urbanization (EEA, 2006) which
is causing the fragmentation of forest areas (Ggnovet al., 2011). The total surface of

the Region of Lombardy is 2.386 million hectaresatfich more than the 70% are seed
fields. In Lombardy, the average UAA is about 14 per enterprise, about 41,000
companies have less than 5 ha of UAA, with a cayeeratio of 6.5% of the surface, while
enterprises with more than 20 ha of UAA are 12,848 cover about 75% of UAA itself.

The trend towards the enterprises' growth in tlze $$ demonstrated by the fact that
compared to 1990 enterprises with more than 50fHaA@ cover 50.5% of the surface

against the previous 40.3%. The Farm structureesurecorded 1,680,000 agricultural
holdings in Italy in 2007 (3% less than in 2005heTlabour force involved in agriculture

activity has fallen by 5%, while the utilized agriwral area (UAA) and the total of

livestock have increased by 0.3 % and 4%, respdgtidSTAT website). Farms and

agricultural areas in Lombardy Region are showhahle 1-1

Table 1-1. Farms and agricultural area in LombardyRegion (ha).(Source: ISTAT)

Province Farms(No.) Area (ha) Average surface
Varest 1663 20,613.65 12.40
Comc 2008 34,062.39 16.96
Sondrio 7450 186,605.87 25.05
Milan 4679 91,689.63 19.60
Bergam 10,349 140,695.97 13.60
Brescia 17,167 308,267.22 17.96
Pavia 11,222 220,155.24 19.62
Cremona 5117 142,955.10 27.94
Mantuz 11,819 190,393.51 16.11
Lecco 1241 14,902.22 12.01
Lodi 1786 63,073.97 35.32
Lombardy 74,501 1,413,415 18.97
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1.2.0 The Livestock

The livestock sector has experienced an amazingtiyrim the last decade fuelled mainly
by global expansion in demand for food of animagiar This has been attributed primarily
to population growth, urbanisation and income glowhd has since been coined the
'livestock revolution' (Delgadet al 1999). In 1995, for the first time, meat volume
produced in the developing countries exceededdahdeveloped countries and since then
the gap in milk output between developing and dgwedl countries has been narrowing
(FAO report, 2006)The livestock revolution has implications for owalth, livelihoods,
and environment. Livestock produce food, provideusé, enhance crop production,
produce cash incomes for rural and urban populatemmd generate value added goods
which can have multiplier effects and create a ni@edservices. Livestock also form a
major capital reserve of farming households. Beeafslivestock's donation to societies,
human and economic pressures can direct livestomfuption in detrimental ways to the
environment (Chilondat al.,2006; FAO, 1996).

In majority of developing countries, livestock keepis a multifunctional activity. In
addition to their direct role in generating fooddancome, livestock are a valuable asset,
serving as a store of wealth and a crucial safetydaring times of crisis. Animal source
foods are mainly rich sources of necessary nusjaartd relatively small amounts of these
foods, added to a vegetarian diet, can signifiganttrease nutrient adequacy (Murphy and
Allen, 2003). Globally, pig and poultry productioare the quickest growing and
industrializing livestock sub-sectors with annuabguction growth rates of 2.6 and 3.7
percent over the past decade. In industrializechites, the vast majority of chickens and
turkeys are now produced in houses in which betwigA00 and 50,000 birds are kept
throughout their lifespan. Increasingly, quail, ignd cattle are also raised under similar
conditions of high density. This trend towards isighalization of livestock production is
also occurring in developing countries, where isbte® production is rapidly replacing
traditional systems, principally in Asia, South Ama, and North Africa (Ranald and
Cameron, 2000).
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1.2.1 The Livestock in Italy

The livestock sector plays a crucial role in the iBlWyeneral and particularly in Italy, both

from a purely trade and production aspect. Thestiwek industry is accounted as the base
of the primary production of food of animal origioy the humans and is affected not only
by economic and trade problems, but also by ecodbgind health problems. Data on farms
show remarkable differences between Regions, lmotthé number of enterprises engaged

in this activity and for the number of animals bred

In 2008, in Italy there were 7,211,000 head ofleag,329,000 hogs, 11,089,000 sheep,
1,375,000 goats, 285,000 horses, and an estimatanillion chickens. That year, total
meat production from hogs, cattle, sheep, and geats 4,141,000 tons. Of the meat
produced, 36% was pork, 27% was beef, 27% wasngpi was mutton, and 9% was
from other sources. Meat production is lower thamdstic requirements, and about half
of all meat consumed must be imported. Althougly fpaoduced 11.3 million tons of cow
milk in 2008, dairy farming remains comparativelgdeveloped. Both dairy and beef

cattle are raised mainly in the North part of therdry.

The ISTAT survey on the structure and productiofiaoms shows that in North Italy pig
breeding represents the majority of breeding taedi (85% of the national total), with
three quarters of this national consistency spelied in only three regions: Lombardy
(48.2%), Emilia Romagna (15.6%) and Piedmont (1).0Pfae sheep and goats breeding
however, traditionally are bred in the Southerriaeg (respectively 72.4% and 75.4% of
the national total), and in particular in the regiaf Sardinia. It has to be mentioned that
81.3% of the poultry sector is in the North withripaularly 28.6% in the region of
Veneto, of 23.8% in Lombardy and the rest in Eriliamagna.
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1.2.2 The Livestock in the Region of Lombardy

The vocation regional livestock is well expressgdie number of farms with livestock

and large herds of bovines, with 1,618,000 aniraat¢sswine with 3700,000 heads and also
poultry livestock with more than 90,000,000 of asgnAmong the productions, the most
representative is the milk production with 39 roiflitons that is more than the 36% of the

national milk production.

With regard to pig sector Lombardy accounts foradtrb0% of national production; with
Emilia-Romagna (16%) and Piedmont (11%), theseg®ns account for more than % of
pigs reared in ltaly. A very strong concentratidrpig farms is located in the Provinces of
Mantova and Brescia With regard to poultry, Verstoounts for 29%, Lombardy 24% and
Emilia-Romagna 19% of the national total poultrymioer in Italy. In the 5 regions of
Northern Italy 76 million broilers and 29 millioraying hens are reared. 10% of farms
account for 77% of broilers; 3% of laying hen far@gceeding 25000 heads) accounts for

90% of the total number of poultry heads.

Cattle and pig production of Northern Italian Regipcompared to European Countries with
similar level of intensity, is characterised by efise of grazing (cattle sector) and by
predominance of fattening cycle up to a slaughteveight of 150-160 kg (pig sector). Pig
fattening was traditionally linked to cheese prddut allowing utilisation of whey. For
pigs, Lombardy reaches the maximum number of famnashectares, followed by Piedmont,
Emilia-Romagna and Friuli Venezia Giulia have tbedst percentages but livestock refers
to very specialised agricultural areas: ParmigiBeggiano cheese, Parma ham, San Daniele
ham. As one region addressed prevailing to thetbak, Lombardy sees its surface mainly
cultivated at cereals, maize and barley, whichtlaeemain source of feed for the livestock.

(Ministry for Environment Land and Sea, 2010).

Table 1-2compares the number of farms and cattle in LombReebion and other parts of

the Country.
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Table 1-2. Cattle farms in Italy and the Region of.ombardy (ISTAT, 2010).

Number of animals

Cattle farms
2010 2000 2010 2000
Lombardy 14.700 19.684 1.483.557 1.606.285
Italy 124.341 171.994 5.677.953 6.049.252
North-West 30.198 41.509 2.346.246 2.480.904
North-East 32.259 48.736 1.652.307 1.849.410
Center 18.007 24476 429.394 477572
South 26.892 39.543 662.616 684.140
Islands 16.985 17.730 587.390 557.226

1.3.0 Health Risks to Agricultural workers

In addition to safety hazards on a farm, suchaddrs, harvesters or balers, there are also
health hazards that can cause a work-related @is@ag main workplace health hazards
are chemical, physical, biological agents. Expodarsuch agents can have serious and
immediate consequences as well as chronic or lemg-tonsequences.

1.3.1 Chemical Agents

They are considered not only pesticides and otlgescaemicals used, but also fuels,
solvents, detergents, disinfectants and antibidfmsnd in medicated feed administered to
farmed animals). Good management, use, and dispafsalgrochemicals, especially
pesticides, is an important health and environmssue in developing countries, where
economies may be heavily based on agriculture.id$ee is a focus of this section on toxic
hazards. Pesticides in general (plant protectiaydymts, agrochemicals), are chemical
compounds specifically manufactured to be toxic tawget organisms, deliberately
introduced into the environment in large amountd ased by several million workers all
over the world.
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The main chemical classes of pesticides are thexolg:
¢ Organophosphorous compounds (OP, insecticides extiCldes)
» Carbamates (insecticides)
» Pyrethroids (insecticides)
» Dithiocarbamates (fungicides)
* Organochlorinated compounds (different uses)
* Quaternary ammonium compounds (herbicides)
* Phenoxy acids derivatives (herbicides)
» Coumarine derivatives (rondenticides)
* Conazoles (fungicides)
(ILO Encyclopaedia, Brawat al.,2009, European comission 2009)

Acute exposure to pesticides can lead to deatlerous illness (WHO website). Chronic
pesticide exposure is mainly a problem in the oatiopal setting, principally among poor
rural populations where men, women and childrerwallk and live in close proximity to

fields and orchards where chemicals are applied stockd (Goldman and Tran, 2002;
FAO/UNEP/WHO, 2004). Long-term exposure to pesssidcan increase the risk of
developmental and reproductive disorders, endocriisruption, immune-system

disruption, impaired nervous-system function, anelvelopment of certain cancers.
Children comparing to adults are at higher risknfrexposure (WHO website; Yafiez,
2002). Pesticides, when not properly used, mayugisnatural biological pest control
mechanisms. More vigorous pest attacks may resloihg with heavier chemical use, and
increased health exposures. Pesticides, like ipetd, can infiltrate water sources
contaminating drinking water and animal specieg, fish, upon which humans rely for
nutrition. This contamination can lead to a randesecondary public health impacts
(FAO/UNEP/WHO, 2004; UNEP 1999).

In developing countries, deaths by unintentionak@uing may be strongly linked with
inappropriate use and poor environmental manageroértbxic chemicals, including
pesticides. The agricultural worker is exposed dstigides during different stages of the

work-cycle, from the application of the pesticideegetable products and fruit to the pick

9
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fruit with a potential increase of the risk of espoe often linked to the absent or
inefficient formation and information of workerssfeecially seasonal workers) (Gioret,
al., 2012).

Pesticides have contributed to impressive increasesop yields and in the quantity and

variety of the diet. Also, they have helped to tirthe spread of specific diseases. But
pesticides have harmful effects; they may causerynjo human health and also to the
environment. The range of these adverse healtbtsffecludes acute and persistent injury
to the nervous system, lung damage, dysfunctioth@fimmune and endocrine systems,
injury to the reproductive organs, birth defectsd @ancer. Problems related to pesticide
hazards to man and the environment are not confioedhe developing countries.

Developed nations have already suffered these gmadyland still facing some problems in

certain locations (Mansour, 2004).
1.3.2 Physical Agents

Physical hazards to agricultural workers may ineledtreme heat, extreme cold, lightning
noise, vibration and ultraviolet radiation (UV). tteme heat situation can cause heat
stroke, heat cramps, heat exhaustion, heat rasho#mer problems. Extreme cold
conditions may cause, frostbite, hypothermia ankerotproblems. Too much noise
exposure may cause a temporary change in heariademnporary ringing in workers' ears
(tinnitus). Frequent exposures to loud noise caaltén permanent, incurable hearing loss
or tinnitus. Lightning kills about 80 people in théited States each year and injures
hundreds. Among construction workers, laborers,regys, machine operators, roofers,
and pipefitters have been struck by lightning mafsén on the job. UV radiation may
cause problems such as sunburn and skin cancer (bSite). The other risk factor of
this group is the musculoskeletal system such asnthnual handling of loads and the
repetitive movements. Musculoskeletal disorders Qg)Sare increasingly accepted as a
significant hazard of agricultural occupation. briaultural jobs with significant physical
labor, MSDs are typically the most frequently repdrinjury and result in disability, lost
work time, and increased production costs. MSDsgese production costs as a result of
worker absence, insurance and medical costs, dextework capacity, and loss of

10
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employees to turnover and competition from othes Iphysically demanding industries
(Kirkhorn et al, 2010).

Figure 1-2 illustrates the trend of incidence rates for oetigmal accidents for the two
sectors of industry- services and Agriculture dyri®51-2001 in Italy (Baldasserosi al,
2005).
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Fig. 1-2. Yearly trends of incidence rates for ocquational accidents, 1951-2001, by sector
(Source: Baldasserongt al., 2005.
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1.3.3 Biological Agents

Biological hazards can be important sources ohdalth in agriculture. In agriculture,

forestry and animal food production, workers areéntyeat risk from:

- Bacteria, fungi, mites, and viruses transmittedmf animals, parasites and ticks
(zoonoses)

- Respiratory problems due to microorganisms an@syin organic dusts of grain, milk
powder, flour, spices and specific allergic dissadee farmer’s lung and bird breeder’s
lung (OSHA website).

Agricultural workers may come into contact with skebiological agents through routine
exposures, such as from contact with animals, contted water, animal carcasses, or
working in or near livestock houses and stablirepar The fact that people working with
animals or their products may contract some irdesthas been known for centuries, before
the introduction of the concept of zoonoses. Ordgently, the prevention of these
occupational risks has been taken into accounegiglation in spite of the fact that some

zoonoses of livestock have significant socio-ecalampact.

Nowadays some factors such as new production témyies, trade globalisation,
movements of people, changes in working conditi@me, generating new zoonotic and
occupational risks, some of which are considereeemrerging. The prevention of
occupational zoonoses must be implemented joinylybbth veterinary and medical
services through prevention and epidemiologicavesitiance of human and animal health,

risk evaluation, diagnosis of infections and satdtyork (Battelliet al, 2006).

In 1975, a joint WHO/FAO meeting of VPH (veteringyblic health) experts recognized
zoonoses as occupational risks and stressed tlkeforespecific knowledge for securing
their prevention and control. At the meeting, themmittee, upon ltalian proposal,
classified zoonoses from the socio-economic viempais follows: 1) zoonoses with
serious effects on animal production; 2) zoonoséh werious consequences both for
man and for economically important animals; 3) zs@s with serious consequences for
man, but much less serious in economically imporgamals. This type of classification
takes into account the socio-sanitary and sociox@mic significance of zoonoses. Many
12



RAMIN TABIBI- PHD THESIS 2012

zoonoses possibly associated with occupationaViteegi (brucellosis, bovine tuberculosis,
anthrax, dermatomycosis, leptospirosis) belongeditst two categories (Bellaet al, 1978).
Several occupational diseases possibly involving@eel working in animal husbandry
and related activities are described (Mantowral.,, 1978; Battellet al, 1984)

1.3.3.1 Zoonoses

Evidence suggests that 75 percent of emerging gatisoand 61 percent of all infectious
organisms are zoonotic (Taylat al., 2001). Important recent examples include the
emergence of novel influenza virus HIN1 in the BdiStates and Mexico in 2009, with
rapid progression into a universal pandemic, tiduction of monkeypox into the United
States from Africa in 2003 and the severe acutginasry syndrome (SARS) epidemic in
2002—-2003 ¥tiller and Heptonstall, 2010; Peterst al.,2008). Therefore, biological agents
of animal origin may lead to an occupational heaislk, involving subjects who are in
contact with animals or animal derivatives suclbi@eders, butchers, abattoir workers and
veterinarians. According to Cozzi and Ragno (208i8Jogical agents accompany nearly
60% of farm activities and farmers generally areaware of their presence.

The World Health Organisation (WHO) defines zoomoas infections and diseases that
are naturally transmitted between vertebrate agimatl humans. A zoonotic agent may be
a virus, bacterium, a fungus or other communicaldease agent. Apart from the newly
emerging zoonoses such as highly pathogenic andutenza (H5N1) and Severe Acute
Respiratory Syndrome (SARS) the vast majority astatcorded a high level of priority
by national and international healthcare systemscoAding to Stepheret al (2004),
zoonoses are fundamental determinants of commbadith so preventing, identifying and

control of these infections must be a central puibdialth focus.

Many factors lead to the emergence of zoonoticadisg; Environmental changes, human
and animal demography, pathogen changes and chandgsning practice are a few of

them. Social and cultural factors such as foodtkadnd religious beliefs also play a role.
(WHO website). According to Bruet al (2007) “when a pathogen emerges, given the

speed and volume of international traffic and tradeay spread around the world within a

13
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few hours and start a new pandemic” .Many zoordiseases impact significantly on both

human health and livestock productivity.

The livestock industry is particularly important tbe economy of every country and
includes not only commercial producers of milk oeaty but also purebred breeders and
small producers with a few animals. The succedwedtock operation is closely related to
the healthiness of the animals. Losses due to sisialivestock originate in many ways.
Some are obvious, such as death of animals, memticabsts, and removal of diseased
animals at the processing plants. Others mightebs bbvious, such as poor production,
poor growth, poor feed, conversion, and downgradifigjuality of productsBiological
risk management is the overall process of awareedsgation regarding the risk of
infectious diseases entering or spreading throughamimal facility. It also involves

evaluating and managing those risks (Hersbml.,2008).

The lack of information on biological risks in tia@rkplace, which makes risk assessment
difficult, has been treated as an emerging riskeesfly in the agriculture sector and office
workplace (Brun2007). The control of arthropods and arthropodibatiseases is also of
great importance due to their considerable infleean the productivity of the livestock
and the health status of domestic animals. Thegiawareness of arthropods as vectors of
zoonotic diseases has created a public demandfémtiee control agents which can also
be used safely for the treatment of companion asiraad to destroy pests in the direct

environment of human beings (Londershausen, 1996).

Vaarstet al (2008) investigated animal diseases in organgstieck in Europe and reached
the conclusion that the main disease issues se&mbd similar between the European
countries, for example metabolic problems, lameress mastitis in dairy cows. For beef
cattle, sheep and pigs, parasitism was mentionednaain issue, and feather pecking and
cannibalism were highlighted as a main challengepaultry. Many disease problems
seemed to be of a smaller scale in South Europe thaNorth- Western European
countries. Based on an interview study of veterams with experience in organic

livestock farming, it was suggested that the watm,climate might explain this.

14
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According to Gregoryet al (2008) US veterinarians who work with poultry, fiou

workers and US hunters are at increased risk ofeational or occupational avian
influenza virus infections and also subclinicalaavinfluenza virus infections may be more
common than expected (Myers, 2007). Hayden andsfero(2005) considered similar
findings among lItalian poultry workers and conclddeat the low prevalence of antibody
and temporal association with avian influenza epizs argued for human infection with

avian viruses as an explanation.

Existing data suggest that the risk of occupatiar@noses has been underestimated
(Rabozziet al, 2012; Battelli, 2008). It is therefore clearttimanimal breeding settings,
animals’, workers’ and consumers’ health are stiyotigked and interdependent. In fact,
biological risks are widely represented in agrigtét and animal breedings, due to
environmental characteristics and injury typologyl aamong infectious diseases that can

affect agricultural workers.
Main outbreaks of zoonoses in the past 25 years

In the last decades, some serious animal and hdiseases have emerged or re-emerged
worldwide.Table 1-3indicates the most important epidemics by emergownoses from
1976 till present.

15
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Table 1-3. New and Emerging Zoonotic Diseases froh®76 -2011

Year

Disease Name

Details

1976

1976

1981

1982

1993

1999

2003

2003

2003

2003

2009

Cryptosporidium

Ebola

HIV/ AIDS

E. Coli 0157:H7

Sin Nombre Virus

West Nile Virus

SARS

Monkey Pox

H5N1 Influenza

Mad Cow Disease

Novel HIN1
Influenza

Originally thought to be a disea$eeptiles and birds. Transmission occurs
direct via exposure to infected faeces.

Virus found in Central Africa that is trantied via direct contact with infected
bodily fluids. Source of the Ebola virus is curtgntnknown.

Since 1981 AIDS has killed more than @8lion people. Currently, 1.1 million
Americans are among the 33 million people livinghallV, the virus that

causes AIDS.

First recognized as a cause édb during an outbreak that was traced to
hamburgers contaminated with coli0157:H7 bacteria.

First recognized in 1993 after fivestigation of an outbreak of sudden fatal
respiratory illness in the southwestern United etat

WNYV arrives in New York. WNV is mofound in 47 States.

According to WHO, a total of 8,098 people ldaide became sick with SARS
during the 2003 outbreak. Of these, 774 died.

Monkeypox was reported among sevem@pbledan the United States.

Human cases first reported in 28ty percent of those people reported
infected with the virus have died.

The first case of mad cow diseade United States discovered.

In June 2009, the WHO declared the new strain afieswrigin HIN1 as a
pandemic.

(Ref Colorado report, 2011)
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A global view on emerging zoonoses from 1996—-2@0depicted irFigure 1-3.

Emerging Zoonoses, 1996 - 2004
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Fig 1-3. The reported global emerging zooses between the years of 1996-2004 (WHO 2007).
Italian Animal Breeding Enterprises and Biological Hazards (zoonoses)

The ltalian meat production has a long history &mdlition and its weight within the
national agriculture gross domestic product (GD¥Paround the 25%. About 70% of the
Italian pig production is located in the Po Vallayd the sole Lombardy region counts for

about one third of the entire national swine popaita(Cozzi and Ragno, 2003).

Pork is the cheapest and most frequently consuneat m the European Union (Devine,
2003) and the European pig herd is the seconddaingehe world after the Chinese herd .
Pork meat production and consumption is a sourceweéral food-borne diseases; also pig
breeders are subject to a wide variety of hazaragoymsures, which include physical,
chemical and biological agents. In this light, thenagement of biological risk to workers
engaged in the production and pork meat consunsersf major health and economic
significance. Of course, due to different exposoredalities, the main biological risk

factors to be considered for workers and consuigrerén some cases different.
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The nutritional quality of pig meal is strictly e#ed to the farm sanitary management,
mostly regard to the control of opportunistic bacss (Beloeil, 2004). Besides, these
infections are among the major causes of food bdiseases of swine origin in man.
Among the most important factors influencing thesemof illness in pig farm, there are
animal relocations and changes of production plsaning, growing and fattening), the
mixing of pigs from different farms, excessive ueé antibiotics and the lack of
environmental management. Pig-rearing facilitis® are one of the most intense sources
of environmental microbiological contamination aoff-odour emission. Although both
micro-organisms and off-odours of agricultural origare not per se a source of
occupational or community health concern, they iaegertheless contentious towards
neighbouring populations and a cause of value flosseal estate (Bonetet al, 2002).
Moreover, a high level of olfactory nuisance fromensive animal rearing may underpin
poor zoo-technical practices. To date very litystematic data exists on environmental
microbiological contamination and olfactory emissf high-impact economic activities

in the agricultural sector (Colomeét al., 2005).

Zoonoses associated with Animal breeding

As a food animal species, pigs are raised globhilly under a variety of production

systems. Distribution and occurrence of particataonosis in swine is directly linked with

this environment (Poljak, 2009). In Europe, twesdéyen biological hazards may be
transmitted from pork to consumers (Fos$el, 2008). Pigs can be infected with many
biological agents and these agents can cause éisgeamimals or be in asymptomatic
forms. These zoonotic agents can be transmittea fraimals to workers of the farms,

slaughterhouses, meat processing and waste trédatmen

Some common zoonoses which workers can be exposat InfluenzaBrucella suis,
Erysipelothrix rhusiopathiae, Leptospirosis spp., yddbacterium bovis, Yersinia
enterocolitica, Cryptosporidium parvum, Giardia estinalis, Balantidium coli,
Streptococus suis, Clostridium tetani , MethicillResistant Staphylococcus Aureus
(MRSA), Dermatophytosis, Microsporum nanum, Micoogm canis, Trichophyton,

mentagrophyteandT. VerrucosunandHepatitis Evirus.
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HEV

Hepatitis E virus (HEV) is an emerging enteric pathogen respme for most acute

hepatitis worldwide .Hepatitis E virus is a singlstranded, nonenveloped virus with an
RNA genome of 7.5 kb (Purcell and Emerson, 2008 iafection caused by hepatitis E
virus (HEV), is a common cause of acute hepatitiareas with poor sanitation. The virus
has four genotypes with one serotype: genotypesidl Za exclusively infect humans,
whereas genotypes 3 and 4 also infect other anirpalsicularly pigs. In endemic areas,

both large outbreaks of acute hepatitis as wedpasadic cases occur frequently.

These cases are usually due to genotype 1 or 2 &iteMare principally caused by fecal—
oral transmission, usually through contaminationddhking water; contaminated food,
materno-fetal (vertical spread) and parenterale®are less common modes of infection.
The acute hepatitis caused by this virus has thieelst attack rates in young adults and the
disease is particularly severe among pregnant workilV superinfection can occur
among persons with pre-existing chronic liver dsgealn non-endemic regions, locally
acquired disease was believed to be extremelyaradeit is documented that antibody to
hepatitis E virus (anti-HEV) is prevalent in west@ountries, where clinical hepatitis E is
rarely reported (Christensen al,, 2008). HEV has been the cause of waterbornaeakib

of hepatitis in Asia and Africa and is a major cawas$ sporadic hepatitis in these regions.
Acute infection primarily affects young adults aisdgenerally mild, except in women

during late pregnancy, among whom 20% mortality been reported.

However, in recent years, an increasing numberaskg, mostly due to genotype 3 or
4 HEV, have been recognized. These are more oliienlmen who have other coexisting
illnesses, and appear to be related to zoonotistngssion from pigs, wild boars and deer,
either food-borne or otherwise. in addition, choomfection with genotype 3 HEV has
been reported among immunosuppressed personsse thagions. A subunit vaccine has
been shown to be effective in preventing clinicadedse, but is not yet commercially
available (Aggarwal and Naik, 2009).
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Geographic Distribution of Hepatitis E
Outbreaks or Confirmed Infection in >25% of Sporadic Non-ABC Hepatitis

Figure 1-4. Ggeographic distribution of Hepatitisk

HEV in Endemic Regions
The issue regarding existence of an animal reserwoiendemic regions remained
uncertain. The zoonotic hypothesis for transmissbMEV is based mainly on 3 main
findings:

- High prevalence of anti-HEV antibodies in severafal species

- Isolation of HEV genomic sequences from pigs.

- Genomic sequence homology between human and aHiBMlisolates.

Most of the supporting genomic data were colleétech non-endemic regions. In contrast,
data from endemic regions are sometimes conflictirgr instance isolates from animals
and sporadic human cases have belonged to the gamo¢ype (genotype 4) in Vietnam
and China. In India animal isolates were all bekmh¢{p genotype 4 and human isolates to
genotype 1 HEV, which is responsible for the largajority of cases in all endemic
countries, has never been isolated from pigs. M@em experimental studies, genotype 1

virus is unable to infect pigs.
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Thus, zoonotic transmission may not be a major noddpread in these areas, in particular
for the widely prevalent genotype 1 HEV. It alspegrs that in the regions where hepatitis
E is endemic, the infection is acquired from eithrrenvironmental or a human reservoir
through poor general sanitation, contaminated drkvater supplies and lack of attention
to personal hygiene. Further data are needed be&aneotic transmission of HEV can be

implicated in these regions.

HEV in Non-Endemic Regions

Different studies have shown that in non-endemigores, where outbreaks have not been
reported, and the disease accounts for only a mynof reported cases of acute viral
hepatitis. Meanwhile, in recent years, solitaryesasr small series of cases related to
autochthonous transmission of hepatitis E in thegens have been recorded in the USA,
Europe (including UK, France, the Netherlands, AasSpain and Greece), and developed

countries of Asia—Pacific (Japan, Taiwan, Hong Kohgstralia).

The mode of transmission in most HEV cases couldbeoidentified, although zoonotic
spread has been anticipated. Zoonotic spread ofiihe was first suspected when genomic
sequences of HEV isolates from two autochthonosescan the USA were found to be
more closely related to swine HEV than to human H&dates (Meng 2010; Pavet al.,
2010). This was supported by experimental crossigparansmission of human isolates to
pigs, and of swine HEV to primates. The most diegtlence for zoonotic transmission
was provided by a cluster of Japanese cases ire twh® had consumed inadequately
cooked deer meat a few weeks prior to the commeetwf illness (Teiet al., 2004,
Takahashet al.,2004; Pelosi and Clarke 2008).

The genomic sequences of HEV isolated from thesescavere identical to those from the
leftover frozen meat, establishing foodborne trassimn beyond doubt. In another case in
Japan, wild boar meat was similarly implicated atfdition, genomic sequences from the
deer meat had a high (99.7%) sequence homologyh isolates from a wild boar and

another wild deer from the same forest, suggediagsmission between these animal
species and from deer to humans. Since then, dexmedences have supported existence
of zoonotic transmission in non-endemic regionsorme study, seven of 363 commercial
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packets of pig liver sold in Japanese grocery starere found to contain genotype 3 or 4
HEV(Aggarwal and Naik, 2009; Scobie and Dalton, 20Ihese isolates shared a high
degree of identity with HEV isolate from a previohsman case. In the USA also,
genotype 3 HEV RNA was isolated from 14 of 127 caercral pig liver packages (Feagins
et al.,2007). Furthermore, a large proportion of Japampagients with sporadic hepatitis E

admitted to have eaten uncooked or undercooketiveis (Yazakiet al.,2003).

A case—control study among patients with autochtherhepatitis E in the UK, however,
failed to show any association with consumptionpad meat or contact with pigs.
Contaminated shellfish were shown in some studies mode of transmission (Aggarwal
and Naik, 2009; Lewist al, 2010).

HEV Seroprevalence data
Hepatitis E serology

The immune response to hepatitis E infection idlamto hepatitis A infection. As shown

in Figure 1-5, IgM anti HEV appear and rise shagihput 40 days following exposure and
IgG appears immediately after IgM and peaks 2-3kwadater or when about symptoms
start to subside. The IgM titer decreases afteersgynonths while IgG generally remains
detectable for longer periods (1-4 years), depandipon the assays used. Anti-HEV
antibodies have been found in healthy subjectadiun all geographical areas, although the
prevalence varies widely. In general, prevalendesrare higher in developing countries
where hepatitis E is common than in countries windirecal cases due to hepatitis E are

uncommon.
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Hepatitis E Virus Infection - Typical Serologic Course

Symptoms
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Figure 1-5. Serologic events following Hepatitis Ehfection

In India and other endemic countries, despite commecurrence of clinical cases and
outbreaks of hepatitis E, the age-specific seraggezce rates of anti-HEV are much lower
than those for hepatitis A virus (HAV) and othetegitally transmitted infections, such as
Helicobacter pyloti In developed countries, anti-HEV antibody prevakemnates ranging
from 1% to above 20% have been reporieab{el-5 these appear to be higher than those
expected from the low rate of clinically evidenphétis E disease in these areas.

Some of these variations may be related to diffeenin the assays used. In a direct
comparison using a panel of coded sera, variousHEY antibody assays showed
sensitivity rates varying from 17% to 100%. A comgan between 2 types of assays that
have been used for the detection of anti HEV adi#®in seroprevalence studies is shown
in Table 1-4.
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Table 1-4. Comparison of the results obtained witlwo different HEV IgG Kits.

Subjects Author/ Year Country Assay 1 Assay 2

No % No %
Blood donors Zanettt al, 2011 ltaly 13/433 3 72/433 16.6
Blood donors Bendadlt al,2010 UK 18/500 3.6 81/500 16.2
Blood donors Mansugt al 2004 France 88/529 16.6 268/512 52.5
Healthy individuals Parket al,2012 Korea 21/147 14.3 34/147 23.1

(Refs: Zanettet al, unpublished data, 2011; Bendalal,2010; Mansut al,2011; Parlet al,2012.)

In developed countries, veterinarians and swinm faorkers who come in close contact
with pigs have higher anti-HEV seroprevalence rétes the general population. Studies
in the USA, Spain, and Sweden indicated 4.5, 5d hd times higher anti IgG titres
between exposure and non exposed groups respgc({Waihers, 2002; Galiana, 2008;
Olsen, 2006). Studies in Western Europe and UrBtdes indicated that presence of
antibody to HEV (anti-HEV) is more common than ected in areas where HEV infection
is not endemic. Some studies suggest that HEVtiofemaybe an asymptomatic zoonotic
infection in industrialized countries (Teo, 2006hriStensenet al., 2002, Menget al.,
1998).

The low rates of autochthonous cases of Hepatitis iBdustrialized countries and also
detection of HEV strains that are closely relatechtiman strains in wild boars and pigs
have led to assumption that some animal speciesauntgs reservoirs in non endemic
areas (Renoet al,. 2007). Galianaet al., (2008 ) carried out a study for the purpose of
investigating the prevalence of hepatitis E virt#EY) and the risk factors for the
acquisition of the virus in a population in contagth swine and unexposed to swine in
Spain .Their resluts indicated that people expdeesivine were observed to be 5.4 times
(P < 0.03) at risk of having anti-HEV IgG comparingdontrol group and HEV infection

should be treated as a occupational illness ineswiorkers.

24



RAMIN TABIBI- PHD THESIS 2012

In brief HEV has been suggested to be a zoondgciion where pigs may be an important
reservoir for the disease and also specific swireens of HEV have been identified which

can infect humans.

In Europe, the prevalence of HEV-antibodies in hareara ranges from 1% to 5%, and in
Italy HEV infection accounts for approximately 1086the cases of acute non-A, non-B,
non-C viral hepatitis. Most of Hepatitis E casesltaely are due to travels in endemic
regions, but in 1999 a HEV strain was isolated frarpatient who had not travelled in
endemic regions. This isolate was genetically diffié from those isolated in other
countries and resulted the first autochthonougattiahuman HEV strain (La Ros# al.,
2011).
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Table 1-5. The Prevalence of anti HEV antibodies aong selected populations and animal species in déwged countries.

Publication ] Anti HEV o
Author Country Sample size ) ) Study Lab Test Description
Year Antibodies (%)
High circulation of HEV in the immigrant population
_ y ) ) o
412 Immigrants . Anti HEV IgM was found in 34/81 sup;ects .(41.9@)
Scottoet al. 2013 Italy developi i 21.4 Cross sectional EIA The high prevalence of acute hepatitis mainly ibjects who
(developing countries) arrived in ltaly during the same period from thensa
countries (Eritrea, Ethiopia, and Somalia).
Workers 92 Cross Sectional No significant difference in anti-HEV prevalence swa
Vulcanoet al. 2007 ltaly General population 3511 3.3/29 observed between the two groups
Withers et al. 2002 USA Swine vyorkers (n=165)/ 10.9/2.4 Cross Sectional ELISA swine-exposed subjects had a 4.5-fold higher adgibo
non-swine workers (127) prevalence
) 26 /17 . .
Meng et al. 2002 USA 468 Swine Vet (389US)/400 BD Cross Sectional EIISA /AIgG  97% concordance with human
. . 18.8/4.1 . People exposed to swine were observed to be 5e$ tim
Galianaetal. 2008 Spain 198 (101 exp/ 97 unexp) Cross Sectional ELISA (P = 0.03) at risk of having anti-HEV IgG.
N . . . .
Drobeniue 2001 Moldova Swine Farmers/ Controls 264/255 51.1/24.7 Cross Sectional EIA The mcre:?\sed prevglence of HEV mfecpon among
etal. persons with occupational exposure to swine suggest
animal-to-human transmission of this infection
Olsenet al. 2006 Sweden EXP (Pig Farmers)/Controls 13/9.3 Cross sectional EIA No significant statistical difference

1221/1130

*Moldova is an exception, being located in Europeltt accounted as a developing country.
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Table 1-6. The Prevalence of anti HEV antibodies aong selected populations in developing countries.

HEV Prev Method o
) Lab Test Description
Author Year Country Sample size (%)
Wibawa et al. 2004 Indonesia Healthy individuals 20 Cross ELISA/RT Presumably indigenous HEYV strain(s) is circulating
(BD)1115 Sectional Bali, Indonesia and that HEV infection may occu vi
zoonosis even in developing countries.
Choi et al . Three new swine HEV isolates (gt 3) were identified
: 2003 Korea Blood Donors 96 17.7 Cross sectional ELISA o
2- to 3-month-old pigs in Korea.
Lin etal. 2000 Taiwan Healthy subjects 271 11 Comp. Cross ELISA Sensitivity 1gG/ IgM 86.7/53.3
sectional RT-PCR Specificity 1gG/ IgM 92.1/ 98.6
Swine workers 168 27.2 exposure and reinfection to HEV are higher in farsne
P | 2009 Thailand c . | ENSA than that in government officers. Poor environménta
ourpongporn et al. ailan ross sectiona
pongp Poultry workers 102 24.5 conditions in farms, occupation and low socioecoicom
Government fficers 138 16.7 status might be risk factors in HEV infection.
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L eptospirosis

Leptospirosis is a zoonotic infection that can eaas variety of different clinical

pictures in human, from asymptomatic infection #vese multiorgan disease with
hepatorenal failure (Weil's disease). It has a gldatistribution (except for the polar
regions), but is mainly prevalent in the tropicsheT taxonomy of leptospires
(spirochaetes with hooked ends) is complex and etiblving. Historically, two

phenotype-based speciégptospira interrogangcontaining pathogenic strains) and
L.Bireflexa(containing non-pathogenic strains) were furthdrdsvided on the basis of
serological tests into more than 250 serovars, vaittigenically related serovars

grouped into a smaller number of serogroups.

Each serovar has a defined host range, and theerushlserovars present in any given
geographical area tends to be restricted, partigula temperate zones rodents and
other small mammals are the main animal reserftiey become infected in infancy,
develop a chronic renal infection and excrete lgpites in their urine during their life.
Excreted organisms might remain viable in watesail for weeks. Larger mammals,
such as cattle, dogs, and pigs, develop a sympionméection that may be fatal, or
become chronically infected and shed leptospirés the environment. People who
have direct contact with animals, water or soil ategreatest risk of occupationally
acquired leptospirosiswhich was first described in miners in the eanyentieth
century, although jaundice in rice-paddy workers haen recognized since ancient
times in China. Infection is seasonal, with a higtidence in the rainy season in the
tropics, and in the summer or autumn in countrigh wemperate climates. Infection

rates may increase after heavy rainfall or flooding

Occupational risk groups include veterinariansrydand pig farmers, abattoir workers,
hunters and trappers, fish workers and fish farpredent control workers, sewage and
canal workers, sugar cane cutters, banana farmedsthe military. Leptospires invade
through mucous membranes, conjunctivae or micraigorar water-sodden skin. They

are disseminated via the bloodstream and are trerefidely distributed throughout
the body Miller and Heptonstall, 2010).

Sporadic leptospirosis is linked with human contaith contaminated environments in
various settings: on the job (veterinary, sewed slaughterhouse workers), in poorly

hygienic inner-city alleys and slums, during adueettravel and other non-work-
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related outdoor activities, and during military itiag exercises in endemic
regions.Reliable data on the incidence of leptosgsr and on rates of associated

morbidity and mortality remain scant (Vinetz, 2008)

The number of human cases worldwide is not welldoented. According to WHO, it
probably ranges from 0.1 to 1 per 100 000 per yetemperate climates to 10 or more
per 100 000 per year in the humid tropics. Duringbceaks and in high-risk groups,
100 or more per 100 000 may be infected. In Br&x##8 cases were recorded in 2000,
according to the National Foundation of Health (W@l ILS, 2003).

The recorded history of human leptospirosis inyltaégins in 1917 when Moreschi
reported the disease in 17.5% of hospitalized esddirom the Isonzo front . Until the
early sixties, leptospirosis was a relatively wigtesid occupational infection, especially
in rice-fields workers, with a morbidity rate froB900 to 12,000 cases per year. In the
following years, with the mechanization of ricetotdtion and the vaccine-prophylaxis
measures for the subjects at risk, there was édfisamt fall in the number of cases, the

epidemiological pattern changed, and now theretrer groups at risk.

Today, farmers and agricultural workers are thenm@icupational group at risk but
there are frequent reports of leptospirosis cotegrhduring recreational activities and
acci-dental events. Despite its low incidence asent, the likelihood of sudden
common-source outbreaks shows that the problemodppbsis must not be

underestimated. In Italy, during the period of Ji®84, a waterborne outbreak with 33
cases of leptospirosis, 3 of which fatal, occuired small town in Marche, a region in
central Italy where the illness is seldom identif(€iceroniet al.,2000).

Until the 1980s, the Veneto region (North-Eastyltahnd the Vicenza area, in
particular, were characterised by high endemism lémtospiral infection. In the

following figures human leptospirosis in the Vicararea (Italy) from 1990 to 2003 are
shown (results of the study conducted by Cendl.,2005).
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Figure 1-6. Number of cases of leptospirosis annug] 1990- 2003 in Italy (n = 38). (Ref Conti et gl.
2005)
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Figure 1-7. Comparison of monthly incidence from 189 to 2003 in Italy (n = 124). (Ref Conti et al.,
2005)
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Q Fever

Q fever is a zoonotic disease caused by Coxielladiil, a species of bacteria that has a
global distribution. Q fever is a widespread zoanatfection that can affect various
birds and mammals. Domestic herbivores (sheedeaatd goats) are the main source
of human infection; the main occupational groupgsk are vets, agricultural workers,
meat-processing workers and research laboratorkessr Ticks, can be infected and
therefore be responsible for maintaining the animsérvoir. Pet, cats, dogs and rodents

may also be infected.

Animal infection is usually asymptomatic and chmriut may cause abortion in cattle,
sheep and goats. High concentrations of the ongaai® found in placenta, amniotic
fluid and fetal membranes which may contain as masH8 organisms/g. Birthing
fluids may contaminate the surrounding environmemg, because the organism is
relatively resistant to heat and to drying, it Ganvive in litter, bedding and dust for
weeks. It can also be found in the milk, urine dadces of infected animals, but
inhalation of aerosolized organisms seems to bentte important method of spread to
humans. The infective dose is low: fewer than teganisms may be enough to produce
clinical disease. In an outbreak in Switzerlandrertban 400 people living along a road
on which sheep descended from their mountain pestoecame infected. In Briancon,
France airborne infection from exposure to a steapghterhouse, where aerosols of
contaminated dust were created by helicoptersdlpwver from a nearby heliport caused
an outbreak. More recently, widespread communitpreaks, associated with large-

scale goat farming, have been reported from thaekzinds.

In human, many infections are asymptomatic (54 grérin the Swiss outbreak). The
main features of clinically apparent infection areacute pneumonic syndrome (one of
the causes of the so-called ‘atypical pneumoniastjon-specific febrile iliness or acute
hepatitis. The incubation period following exposig@bout two weeks (mean, 15 days;
range, 2—-41 days). Headache and myalgia are promieatures in the pneumonic and
non-pneumonic forms of illness. In addition to héa the major manifestation of

chronic Q fever is endocarditis. Endocarditis isenfa delayed diagnosis and it is
common for patients to have the more chronic festwf endocarditis, such as finger

clubbing and splenomegaly, together with featufesnonune complex activation. It is
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vital to take a careful history about occupatiomal other exposure (Miller and
Heptonstall 2010; CDC website).

Lyme Disease

Lyme disease is the most common tick-borne infacto the northern hemisphere.
Transmission by an arthropod vector was postulatetin 1982 the causative organism
was isolated both from ticks and humans. The makcies responsible for Lyme
disease iBorrelia burgdorferisensu strictu, although in Europe the conditiory ima
caused by two closely related organisfs,garinii and B. afzelii The bacterium is
transmitted by hard ticks of the genusdes Forest rodents and small mammals, such
as deer, are the usual animal hosts. Man can betauf by the bite of an infected tick
(usually the nymph stage). Lyme disease occurs evieerthere is the pool of infected

mammals and the suitable hard ticks to maintaimstrassion.

The risk of Lyme disease would seem to be an impbrtoncern to outdoor workers in
endemic areas. To date, Lyme disease has been dontednin many occupational
groups, including forestry workers, farmers, vetarians, military recruits, orienteers,
and outdoor workers in general. The disease is lgne@ported from the United States
and Europe. In 2008, nearly 28,921 cases of Lyrmeadie were reported to the Centre
for Disease Control and Prevention. In the Unit&ates, more than 90 percent of cases
are reported from the northeastern states withgustv reports from the southwest. It
also occurs in the United Kingdom, but is mostlpaged from other European
countries, particularly Germany, Austria, Sloveamna Sweden, usually from rural areas
that have the basic mammal and tick populationg distribution of Lyme disease
outside Europe and North America is unclear: thisreontroversy about whether
infection occurs in Australia, and few data for i8&, Asia or Latin America. (Miller
and Heptonstall, 2010; CDC website).

Lyme disease has been documented in many occuphtipoups, including forestry

workers, farmers, veterinarians, military recruitsienteers, and outdoor workers in
general. According to WHO report (LB in EU 2006gtl was a decreasing trend of LB
incidence from south to north in Scandinavia aodnfinorth to south in Italy, Spain and
Greece. The highest incidences of LB in Europe Weund in the Baltic States and

Sweden in the north, and in Austria, the Czech RepuGermany, Slovenia and central
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Europe. Various evidences suggest that Lyme diseasised bfBorrelia burgdorferi
sensu lato, is endemic in different areas of lgaly the main vector of Lyme disease in
Italy is the hard tickxodes ricinusa species widespread in mountain regions popllate
by wild ungulates. People who live in these aread also forestry workers are

accounted as at risk of contracting Lyme disease.

Nuti et al (1993) carried out a seroepidemiologic survey fl®87-1991 for antibodies
to leptospira, and Borrelia in selected lItalian yapion groups. In the mountainous
areas of northeastern Italy, the prevalence obadti toL. bratislavg andL.saxkoening
serotypes, was observed in 10-12% of the farmedsfarestry workers. Only a few
sporadic clinical cases of leptospirosis have beeported from these regions.
Antibodies toBorrelia burgdorferi(by IFA) were observed in 19% of the rangers and
forestry workers, with lower values in farmers (D0%»nd hunters (8%). These data
propose the presence of a large humber of asymptmoméections withB.burgdorferi

and the leptospires in the densely wooded aretwedilpine Italian regions.

Other study by Ciceroni and Ciarrocchi (1998) iitdied that in contrast to high
prevalence of antibodies & burgdorferi sensu lato the groups at risk (up to 27.2%

for forest workers), the seroprevalence of thethgaglopulation in general was lower.
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Fig 1-8. Monthly distribution of the vector in a sudy of central Italy (Marche Region;
Pascucci and Camma, 2010)
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Fig 1-9. Study area and the cities that positive sas were reported (Pascucci and Camma, 2010)
Erisgpelas

Erysipeloid (‘pork finger, ‘whale finger, ‘fish-andler's disease’) is caused by the
Gram-positive bacteriunkrysipelothrix rhusiopathigethat is widely distributed in
nature and found in a wide range of vertebratesiavertebrates, including domestic
swine (causing swine erysipelas), poultry sheegllfsgh and fish. Most human
infections are occupationally acquired, by direahtact with infected fish, animals or
their products; minor trauma (e.g. puncture wouadd cuts) facilitates transmission.
Infection generally presents five days to two week®r exposure as an extremely
painful, well demarcated, slightly raised cellditin the finger or hand, centred on the
site of inoculation, that is characteristically liceous at the spreading edge with central
clearing. Fever is raré. rhusiopathiaels a rare cause of endocarditis (usually of a

native aortic valve); about 40 percent of caseshavecent history of an erysipeloid-

like skin lesion, or a concurrent ordi(ler and Heptonstall, 2010)

Brucelloss

Brucellae are facultative intracellular Gram-negaitoccobacilli that generate the clinical
condition known as ‘brucellosis’. There are at feaght named species, each closely
associated with specific animal hosts, Buicella abortusB. suisandB. melitensisause

most human diseasB. melitensisfirst isolated by Bruce in 1886, and later shawrbe
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the cause of Malta fever, caused by drinking upazied milk from infected goats, Is
found also in sheep and camels, and also in réiceed emerged as a problem in cattle in
southern EuropeB. suiswas first isolated from aborted pigs, and is dsmd in wild
boars and hogs, and cattle; one serovar is hoptetito reindeer and caribds. abortus
was shown by Bang to cause abortion in cattle,adswl occurs in buffalo, bison and elk.
The other species are either rar@y ¢anis, B. marjsor never(B. neotomaelinked with

human disease.

Nearly all human cases of brucellosis are acquinexttly or indirectly from animals, and
disease incidence in humans reflects the prevalehc#ection in local domestic animal
herds. Infection is found worldwide, but is esplcigrevalent in the Mediterranean
countries, the Middle East, South Asia, Africa @ads of Latin America. Humans acquire
infection by direct contact with infected animats, their birthing or abortion products
(when the organism gains entry through cut or aataskin, or conjunctivae or mucous
membranes) or by inhalation of aerosolized anineatkenal.

Infection can also follow ingestion of raw milk enpasteurized dairy products. Human-to-
human spread by sexual contact has been desdbilers, uncommon. Test and slaughter
policies combined with vaccination programmes h&eg to the near eradication of
B. abortusin cattle in the United States, United Kingdom aottier industrialized
countries, and this has been paralleled by a deglirthe incidence of cases in humans.
Programmes to contr@. melitensidiave been less effective. Most of countries in ot
Europe are animal brucellosis free, although irdast may occur in returning migrants
occupationally exposed abroad, in travelers whee leaten unpasteurized dairy products,
and in older or retired workers infected when ahidisease was still common. Brucellosis

is an occupational hazard for agricultural workatsttoir workers, veterinary workers and

meat packers, hunters and laboratory persoiiélef and Heptonstall 2010).

Streptococcus suisinfection

Streptococcus suis a swine pathogen with a universal distributimond wherever pigs
are farmed. It causes meningitis, septicaemiaritgstiand meningitis in pigs; disease is
more common when pigs are intensively farmed inogtimal conditions. Human
infection is linked with direct contact with sick carrier pigs, and with eating undercooked
pork products (mainly traditional foods, e.g. piglsod), so there is an occupational risk
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for pig farmers (including ‘backyard farmers’), wignterers, abattoir workers, butchers and
veterinarians. Wild boar hunters are also be kt IHsiman infection is usually caused ®y
suis serotype 2. Infection is uncommon and sporadihiénUnited States and the United
Kingdom, but the organism has recently been rezegnias an important zoonotic
pathogen in China and Southeast Asia. In 2005ug@d an outbreak of streptococcal toxic
shock syndrome (STSS) and meningitis that affe2@t people (with 38 deaths), mostly
men who had slaughtered or eaten sick pigs; rezn@mneys suggest th&. suisis a
common cause of acute bacterial meningitis in adualtVietham, Thailand, and Hong

Kong.

The infection has a short incubation period (frofeva hours to three days); cases present
with clinical features of meningitis (headache efgewneck stiffness, photophobia, nausea or
vomiting) or septicaemia, and additionally may haigms of STSS, including purpura or a
haemorrhagic rash. Endocarditis and septic aghmthy also occur. Diagnosis is made by
culture of cerebrospinal fluid (CSF) and blood aad?CR-based test is also available..
Mortality rates (particularly in STSS) may be higleafness is a common outcome of
meningitis. Prevention includes standard good Imgide.g. hand hygiene, using
appropriate PPE during slaughtering) and ensuhagdll pork products are well cooked

before eatingNliller and Heptonstall 2010).

Salmonellosis

There are approximately 2000 serotypes of Samonellagenus found in the
environment, domestic and wild animals, and humaswsrmally associated with
contaminated food, the disease is often transmikttexigh hand-to-mouth contact from
either ill or asymptomatic individuals or animadsiyfaces they have contaminated, their
bedding or water they have contaminated. A numbepecies kept as pets have been
linked with humanSalmonellainfections.The CDC estimates that there are 40,000
cases of salmonellosis in the United States eveay, \out there is major underreporting
because many of the milder cases are not identiigeported. They also estimate that
600 individuals die yearly (CDC website).

All clinically important salmonellae are now clds=il as a single speci€almonella
enterica- with serotypes (now grouped within one of six spéries),Salmonella
typhimuriunbecomesS. entericsubsp.Enteric ser Typhimurium, or is shortened to
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S.TyphimuriumDespite their microbiological similarities, thesee major clinical and
epidemiological distinctions between the so-callggphoidal’ and ‘non-typhoidal’
salmonellae. The former group, which includ8s Typhi and S.Paratyphi are

exclusively human infections that are spread fr@msgn to person.

Infection is acquired by the faeco—oral route, thae major manifestations (at least in
the early stages) of infection are due to bactel@eather than luminal infection within
the gastrointestinal tract. By contrast, the nghbidal salmonellae are mainly
zoonoses and having been acquired via the faedaeorta, their initial pathogenesis is
within the gut to produce ‘gastroenteritis’, altighuthey may go on to produce invasive
disease, with bacteraemia and subsequent locahftion.

Most infections are caused by ingestion of contaeit food or water, and are not
occupationally acquired. Many cases are associatdd overseas travel and several
serotypes of salmonella can also be acquired fretrapimals, including amphibians,
and reptiles and the small rodents used to feed.tfidhe main occupational groups at
risk are veterinary and agricultural workers, amdbolratory workers. Infection of
workers in a vaccine production plant has also bemorted. Food handlers may

transmit infection; food safety and hygiene regale cover employment and exclusion

practices Miller and Heptonstall 2010).

Tetanus

Tetanus which is a vaccine preventable diseadassslgnificant health concern in the
world. Clostridium tetani the tetanus bacillus, is a spore-forming, anaderajram-
positive bacterium. Clinical disease is caused pgwerful neurotoxin produced by the
vegetative state of the bacterium growing in comamed woundsC. tetanispores are
ever-present in the environment and can be intredlucto the body through nonintact
skin, usually via injuries from contaminated obgectesions that are considered
“tetanus prone” are wounds contaminated with dialjva or feces; burns; punctures;
crush injuries; or injuries with necrotic tissueowver, tetanus has also been linked
with apparently clean superficial wounds, insededyi surgical procedures dental

infections, chronic sores and infections, compoinactures and intravenous drug use.
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In 2006, an estimated 290,000 people worldwide dietdtanus, most of them in Asia,
Africa, and South America. Worldwide, the diseasermiore common in agricultural
settings and in areas where contact with soil amahexcreta is more likely and
immunization is inadequate. In developing counjfriefanus in neonates born to

unvaccinated mothers (neonatal tetanus) is the comsinon form of the disease.

Non vaccinated or inadequately vaccinated peogeatrisk when they are injured by a
contaminated object, require surgery or dental ¢arenhygienic conditions use or
injection drugs. Acute manifestations of tetanwesd@raracterized by muscle rigidity and
painful spasms, often starting in the muscles efjiw and neck. Severe tetanus can
lead to respiratory failure and death. The inculmatperiod is usually 3-21 days
(average 10 days), although it may range from ltdageveral months, depending on
the character, extent, and location of the woundstMases occur within 14 days. In
general, shorter incubation periods are associatéld more heavily contaminated

wounds, more severe disease, and a worse progd@i3s Website).

Farmers are at high risk for injury, the primargtta associated with tetanus. It was
reported that farmers acquire tetanus at a higiterthan other population despite the
fact that no difference in immunity to tetanus bagen reported between rural and urban
dwellers in large epidemiological studies (Hayretyal, 2003). This data seems to
suggest the higher risk present in rural areasantetis a rare disease in the developed
countries. In 2007, a total of 28 cases were regord the U.S. national surveillance
system. Most cases occur in unvaccinated or incet@yl vaccinated individuals.
Persons >60 years of age are at greater riskarfustbecause antibody levels decrease
over time. Injection drug users particularly thagecting heroin subcutaneously ("skin-

popping") are increasingly recognized as a highgi®up (Thwaites and Yen, 2012).

In Italy, tetanus vaccination became mandatoryniditary recruits in 1938. In 1963,
recommendations were extended to children duriegsdtond year of life and selected
occupational groups considered to be at risk grol@pg., agricultural workers and
animal breeders). In 1967, the recommended aghbilothood vaccination was lowered;
the current vaccine schedule calls for the thresesldo be administered at 3, 5, and 11-
12 months of age, followed by booster doses at afjgs6, 11-15 years, and every 10
years thereafter. Tetanus reporting has been mamdat Italy since 1995. It is
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considered a Class | condition, that requires wation within 12 hours of a suspected
case (Epi Centro, 2002).

According to ECDC In 2009, 128 cases of tetanuseweported by 25 EU and EEA /
EFTA countries. The overall confirmed case rateaiesvery low at 0.02 per 100 000
population and the highest rate was reported lhy (€210 per 100 000). The confirmed
case rate for tetanus remains very low in the Bi the number of reported cases
shows a slightly decreasing trend over the lastyfears (ECDC report 2011).

The incidence of reported tetanus in Italy decreédsem 0.5/100,000 in the 1970s to

0.2/100,000 in the 1990 s. During this period ofej the case-fatality ratio decreased
from 68% to 39%. Elderly women are the most afféctee proportion of women aged

over 64 years among cases has increased from 6@Pe ih970s to 76% in the 1990s
(Pedalino, 2002).

MRSA Infection

Methicillin-resistant Staphylococcus aureudRSA) is generally resistant to beta-
lactam antimicrobials, such as all penicillins, le@psporins and carbapenems. MRSA
colonisation in production animals detected in nitgears has in several cases resulted
in infections in humans, and infections with livast-associated strain of MRSA may
today be considered as a zoonosis. Pigs, in pktjchave been considered as an
important source of colonisation with livestock@sated MRSA in pig farmers,

veterinarians, and their families, through directnalirect contact with pigs.

In order to increase awareness and to assess there@me of MRSA in pig primary
production across the EU, an EU-wide baseline sumas performed in 2008 to obtain
comparable preliminary data on the occurrence awergity of MRSA in pig primary
production in all Member States through an orgahisampling scheme. MRSA has
since been detected in cattle, horses, chickegs, mbbits, cats, dogs, seals and birds.
An assessment of the public health implication dRSA in animals and food was

issued by the European Food Safety Authority in9200

The primary route of zoonotic transmission of MREBAconsidered to be the direct or
indirect occupational contact of livestock professils with colonised animals, while

the role of food as a source of human infectionossidered to be low. Monitoring in
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primary production, including at slaughter, is ¢aldecause of the main transmission
route, while additional monitoring in food may heifth the assessment of consumers’
exposure via this route. A constant monitoringattening pigs, broiler flocks and dairy
cattle, as well as in veal calves under 1 yeamgefand fattening turkey flocks, in those
countries where production exceeds 10 million tennglaughtered/ year, is
recommended every third year on a rotating basis. proposed that breeding poultry
flocks and breeding pigs, as well as meat and ralW pnoducts, are monitored on a
voluntary basis. Representative sampling shouldnbde within the framework of the
national Salmonellacontrol programmes for the poultry populations ¢ded, at the
slaughterhouse for calves and either on farm theaslaughterhouse for fattening pigs
(EFSA Journal, 2012).
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ECDC Report Regarding Zoonoses in the EU

According to the European Centre for Disease Ptevermand Control (ECDC) annual
epidemiological report (2011) Campylobacteriosmaes the most commonly reported
infectious gastrointestinal disease in EU and EEAJIK countries, while the rate of
confirmed cases of human Campylobacteriosis wddesthuring 2006—09. Meanwhile,
there has been a steady decrease in the EU codfease rates for Salmonellosis over
the last four years, although it continues to be ohthe most common gastrointestinal
infections in the EU/EEA. The reported case ratesvary high in children, in particular
in the 0—4 year-olds (124 per 100 000 population).

Campylobacteriosis (N=212064)

Salmonellosis

Yersiniosis (N=6,776)

j )
VIEC | N=400) | camovlobacter confirmed cases in taly
Toxoplasmosis' | (N=21) 2009 531 (0.88/100.000)
1 2008 265 (0.44)
Qfever | (N=1414)
. 2007 676 (1.44)
g Listeriosis | (N=1601) 2006 801 (1.36)
§ Tula i ‘ (N=807) > ’
~ ularaemia = B )
Echinococcosi N=750 - - -
ococcoss | (N=750) salmonellosis confirmed casesin Italy
Brucellosis | (N=355) 2010 2,730 (4.54/100,0000),
Trichinellosis | (N=223) 2009 4,156
- 2008 6,662
Tuberculosis caused by M. bovis™ | (N=133) 2007 6,731
Rabies | (N=2) G /

0 5 10 15 20 25 30 35 40 45 50 55 60

Notification rate per 100,000 population

Fig 1-10. Reported natification rates of zoonoseas confirmed human cases in the EU, 2010.
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1.4.0 Respiratory Diseasesin Agriculture

The agriculture workplace has long been known tdifdeed with respiratory disease.
Respiratory disease is among the most importaminahhealth conditions that affecting
farmers Those who are at possible risk include éasmand farm families, abattoir
workers agricultural workers, greenhouse and nyrserkers, veterinarians, and grain
elevator workers. Although the massive exposuragdiihg to severe acute disease have
decreased, it was known that there is a significactease in subacute and chronic
respiratory disease resulting from increased in@moexposure (Donharet al., 2000:
Kirkhorn SR).

Animal breeders or dairy workers may spend abodb@®ours or more than a week
indoors in larger operations that can result igEmexposures to higher levels of gases
and dusts. There are a number of common exposhatsntay result in respiratory
illnesses, often with overlapping clinical signsdasymptoms. These include organic
dusts, bacteria, molds and gases from fermentatiorsilage and manure. Other
respiratory hazards include inorganic dusts, pel&ts; and other agricultural chemicals.
There are also infectious respiratory conditiorst tre not unique to agriculture but
may be encountered in the work and living environta@ssociated with farm families.
(Kirkhorn, SR)

Asthma and Occupational Asthma

Asthma is a classic IgE antigen-antibody mediatekisization to an environmental
antigen and is defined as a chronic inflammatorynpnary disorder with reversible
obstruction of the lungs as a result of exposuneattable stimuli. The obstruction may
reverse either spontaneously or with treatment. dllrecal hallmarks are wheezing,

cough, and dyspnea (air hunger).

Occupational asthma is the most common form of jpagaonal lung disease.
Occupational asthma (also known as work-relatednagy) is asthma that is caused or
made worse by exposures in the workplace. Estinsatggest that 15 to 23 percent of
new asthma cases in adults are work related. Thst mommon cause is from
environmental allergens. Generally, farmers andcaljural workers have a lower

prevalence of asthma than the general populatibis ay be because of the healthy
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worker effect in which those who do not tolerate thusty work conditions leave that
occupation (Kirkhorn SR).

Chronic Obstructive Pulmonary Disease

Chronic obstructive pulmonary disease (COPD) remaimajor public health concern.
It is the fourth leading cause of chronic morbidityd mortality in the United States,
and is predicted to rank fifth in 2020 in burdendidease worldwide, according to a
study published by the World Bank/World Health Orgation (Rabeet al, 2007).
COPD is a common inflammatory iliness of the airsvagharacterized by airflow
obstruction usually is not fully reversible. It msainly caused by smoking, but other
factors including exposure to biological agents ¢day a significant role in its
development. Livestock farmers have an increassgd af chronic bronchitis, COPD,
and reduced forced expiratory volume (FEV1). CORDfarmers working inside
confinement buildings is related to organic duspasure and may become severe
(Szczyreket al.,2011). The mechanism of this “farming- induced RIY' (FI-COPD)

is not clear. Farmers are exposed to a wide rahgeganic and inorganic dusts and

gases (Linaker and Smedley, 2002).

Several exposure elements, including dust, ammoar endotoxin, have been
associated with respiratory symptoms in farmersnfiaonet al., 2000). Farmers do not
seem to complain about respiratory symptoms udiibaced stages of the disease. It
was indicated that allergens found in the workingi®nment could be transfered to
the living environment of the farmer. Poor ventdat as well as high temperatures
inside the animal buildings was shown to have aatieg impact on respiratory

symptoms and lung function parameters (Magl, 2012; Radomrt al, 2003).
Extrinsic Allergic Alveolitis

Allergic alveolitis, also known as extrinsic allergalveolitis and hypersensitivity
pneumonitis, is an inflammatory disease involving distal proportions of the airways.
The disease has an immunological component, bhbast been difficult to find the
immunological mechanism by which antigens creatangiomatous lymphocytic
inflammation in the alveoli and bordering regiofi$ie Institute of Medicine (2004)

concluded that clinically significant allergic ablgis occurred only in susceptible
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people exposed to sensitizing agents. The studige Bhown that there is sufficient
evidence of an association between the presens®old and bacteria in damp indoor

environments and allergic alveolitis.
Organic Dust & Immune system activation in Agricultural Workers

In addition to microorganisms, occupational expesaranimal breeding farms might
also result in contact to other biological risk ttas, in particular organic dusts. In
general, the air in livestock buildings containsge variety of microorganisms, gases
and considerable amount of dusts which can remaspended in the air for long
periods and can therefore be inhaled (Simpstoal., 1998; Rushtoret al 2006). Dusts
are characterized by a heterogeneous compositiontaioing endotoxin, lectins,
pollens, feeds and antibiotic residues. There rniengt epidemiological evidence that
organic dusts and bacteria can cause infectiousiergic diseases both in animals and
farm workers (Charavaryamath and Singh, 2006).

High exposure to organic dusts, especially whertatomated with large amounts of
endotoxin, may result in a flu-like disease, wigmptoms such as fever, chills, dry
cough, malaise, mild dyspnea, headache and muaate the so called “organic dust
toxic syndrome (ODTS)” (Malmbergt al., 1993; Wanget al., 1997). The condition,
which usually resolves within 72 hours, should betconfused with the toxic effects of
gases produced by fermentation. Pig farming exposekers to a mixture of organic
dusts and high levels of endotoxins, ammonia, aedypes of disinfectants in regular
use that can contain respiratory sensitizers (Garliand Newman Taylor, 2010).

Also in subjects without any sign of overt diseasekalation of organic dusts might
results in slight changes, indicative of immuneteiys activation such as increase in
blood cell count, IL6 and TNFobserved particularly in winter, when ventilatien

reduced (Sandstrorat al., 1992; Bgnlgkkeet al., 2009). It is unclear whether these
changes represent an early adverse effect, abdedive into overt diseases, or only
adaptive and transient changes consequent to exptsummune system activators.
Studies addressing at the interactions between memsystem and rural indoor
environment, in particular animal breeding farmse &w and sparse, and no firm

conclusions have been drawn from them (Larstal.,1992; Palmbergt al, 2002).
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Evidence suggests that among farmers, pig farmeratahigher risk of an asthma-like
syndrome compared to farmers keeping other kindanmfals, while among plant
farmers, greenhouse workers were at higher riskrtieyyg symptoms of asthma. The
prevalence of symptoms of allergies were signifiljalower among animal farmers as
compared to the population of the European CommuRéspiratory Health Survey
(ECRHS website). Farmers with animal production aagnificantly lower prevalence
of allergic diseases than the general populatiorcointrast, the prevalence of chronic
phlegm was higher in animal farmers. ODTS was alsmajor predictor of chronic
bronchitis. It was indicated that allergens foundhe working environment could be
transferred to the living environment of the farmBoor ventilation as well as high
temperatures inside the animal buildings was shtovimhave a negative impact on
respiratory symptoms and lung function parameteesults of an extensive European
literature review reveal that, animal farmers arehigh risk of chronic bronchitis.
Intervention studies on the efficacy of differeypes of ventilation are needed.
Furthermore, prospective studies on the associ&givween ODTS and COPD should

be done.

Serum Cytokines

Cytokines are humoral signaling molecules that chttdo immune system cell
membrane receptors at relatively low concentrafigeserally acting over distances of
a few cell diameters. Grossly elevated blood levalsstates such as sepsis and
cutaneous burns reflect the activation of the ayknetwork associated with a
concomitant deregulated immune response, but i@rgtwithin physiologic ranges
could also have significance. Notably, cytokinensigng operates in a pleiotropic (each
cytokine acts on multiple molecular targets) andlurelant (several cytokines
respectively elicit the same cellular responsd)itas Thus, the blood levels of multiple
cytokines collectively may reflect subtle statesromune dysfunction and/or immune-
related disease. Collagt al. (1986) discussed that Monocyte derived cytoksesh as
tumor necrosis factoree (TNF- o) and interleukin-8 (IL-8) usually denominated as
“proinflammatory” play an important role in locahflammation. Swine farmers have
increased numbers of inflammatory cells, predontigameutrophilic granulocytes, in
the airways as assessed by bronchoalveolar lavage).( It has previously been

demonstrated in healthy subjects, that interle@k{ih--6) and tumour necrosis factar-
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(TNF-0) increase in peripheral blood a few hours aftensvdust exposure. In another
study it was indicated that IL-8, which acts as heemoattractant and activator of
neutrophils at the site of inflammation, was matkadcreased, and, therefore, was
most likely involved in the recruitment of the neghils at the different sites.
Meanwhile the lack of large increases in serum levef TNF-o after swine

environment exposure might be explained by theedgfice in sensitivity of the

cytokine measurement kits that are used in thewdifft studied (Cormier 2005).
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1.5 The Internationl Centre for Rural Health (ICRH)

The data for this PhD research project have bedregad thorough health surveillance

activities by ICRH, for this reason a brief infortiaa is explained in below.

ICRH is a WHO collaborating centre for occupationaalth that provides occupational
health services to more than 1000 agricultural wekn about 400 enterprises located

in the Lombardy Region. The main areas of actisitreelude:

- Conducting an experimental activity of occupadiohealth care provision to rural
workers which is based on the key word “BringingcQeational health care as close as

possible to the places where rural people livevaork”.

- Chemical and biological risk assessment at wadgpland in general all the activities

regarding to the workers’ Health and safety issiegork.

- Conducting several field studies in different iagitural enterprises, regarding

chemical and biological risk assessments.

- Proposal submission and active participationhie tesearch projects at national and
international levels (e.g., a TEMPUS project adskeesat rural health in Central Asia, in
which the Centre acts as coordinator. The projest heen granted by EU and the
activities started in January 2013).

- Active participation in the preparation of critefor diagnosis of the diseases listed in
the new ILO list of occupational diseases, and bihkhis activity with the WHO one
addressed at creating the forthcoming ICD 11 (Tiwerhational Classification of

Diseases 11th Revision).

- Interaction with the WHO-CC ICPS (Italy). Creatiof a database for the collection of
data coming from the activities of occupationalltieaare of rural workers carried out

by the Centre.

- Participation in national and International eerdlated to Occupational Health fields

and rural health.
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1.6 Aims and Objectives of the PhD Project

This project had been carried out in the frame wofide research project that is being
conducted in the region of Lombardy, addressectetimational exposure to biological
risk factors among farmers and animal breedersteftwe, the overall aim of this study
has been collecting information regarding; 1. Tleosure of workers to a selected
group of biological agents (bacteria, viruses arghoic dusts); 2. The identification of
early immunological signs of effect; 3. The asses#nof the immunity against tetanus
of the agricultural workers of the region, considgrdifferent population subgroups.
The project has been completed with the study ef réspiratory function of these

workers, carried out with a spirometer test.
Specific Objectives:
In this frame, the specific objectives of thisjpud are:

To determine the seroprevalence of antibodiesnagaiEV and other indicators of

contact with biological agentS&lmonella, Brucella, Coxiella, Leptospira, Boregli

- To investigate the immunologic status (levels ofmume system

activation) to organic dust and other biologicattg.

- To assess the level of immunity against tetanushgnagricultural
workers of the region

The general approach in the research was exposgdajebreeders) vs controls (non-
breeders agricultural workers)
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Chapter Summary

In this chapter agriculture, livestock, differempés of risks for agricultural workers and
in particular biological risks and important zooessn the study were discussed. On the
other part respiratory disease in the agricultueeenexplained briefly. In the following
chapter (chapter IlI) two studies will be explaingd details; zoonoses study and

immunity to tetanus.
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CHAPTER Il  Zoonoses and Tetanus Immunity Study
2.0 Zoonoses Study

2.1 Aim of the Study

Since in ltaly epidemiologic studies regarding guational zoonotic risks are scarce,
we conducted this explorative study in some rurahs of the Lombardy Region, which
is well known for agricultural productivity, withhé aim of defining, through the
determination of specific IgG antibodies, the segat evidence of contact with selected
zoonotic agent$ Salmonella, Brucella, Coxiella, Leptospira, Bdiag among groups
of agricultural workers engaged in different workiactivities at the workplace.

Overall, this study was aimed to evaluate the Ilgickl risks for the animal breeders,
with a particular attention for HEV infection, catsred as an emerging biological risk,

and tetanus immunity.

2.1.1 Materials and Methods

Literaturereview

A systematic bibliographic search was conductedessed at the following items:

1. publications pertaining to HEV infection or ahtEV antibody prevalence in
humans, or HEV on pig or swine or anti- HEV antlipgrevalence in animals or the
environment. The primary objective was to review agport on the current knowledge
and evidence that exist on risk factors for hejgalitand the most likely routes of HEV
transmission. For this purpose, an electronic $eafcthe United States National
Library of Medicine and the National Institutestééalth Medical Database (Pubmed)
from its inception was conducted in January 20EHar& words used were: (‘HEV’ or
‘hepatitis E’) and (‘zoonosis’ or ‘zoonotic’ or ‘efemiology’ or ‘food’ or
‘environment’ or ‘animal’ or ‘pig’ or ‘meat’ or ‘fam’ or ‘farmer’). Finally among more
than 1000 articles, 300 articles were related to/HfEhuman, animals, epidemiology

of disease and laboratory gene sequencing methods.

2. Salmonella, Brucella, Coxiella, Leptospira, Balia Studies had to be relevant to the
following topics:Coxiella, Q fever, tick-borne zoonoses, Lyme diseasptospira and

animal breeding and tetanus.
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Our selection criteria for the bibliographic seakghs that articles and studies were
included if they met the following criteria: peaviewed study or article; and reviews
or books on relevant topics, such as tick-bornenases or documents published by
national and sovranational bodies, ministries, &part for the key words related to the
specific biological risks mentioned, research hesnbaddressed also at, biological risk,

serologic studies in animal breeders, seroprevalezmdemiology and farming.

Results of the literature review

Results for the literature review on the zoonosésted to the study are shownTiable
2-1.

Table 2-1. Results of literature review by categoés of papers for zoonses.

Category Full Text  Abstracts Total
HEVin Animals 70 52 122
HEV in Human 62 30 92
HEV Epidemiology 10 12 22
HEV Gene Sequencing Tests 34 50 88
Pig and Zoonoses 18 32 50
Biogas in Enterprises 10 13 23
Slaughter house 2 2 4

Leptospirain Animals 10 20 30
Leptospirain Human 20 30 50
LeptospiraEpidemiology 12 15 27
Leptospirain Italy 8 12 20
Coxiellain Animals 10 20 30
Coxiellain Human 19 30 49
CoxiellaEpidemiology 15 40 55
Coxiellain Italy 4 15 19
Borrelia in Animals 15 40 55
Borrelia in Human 20 60 80
Borrelia Epidemiology 19 40 59
Tick Borne Diseases 11 10 22
Borrelia in Italy 5 40 49
Total 374 563 946
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Study Settings

The research project consisted of two cross-seitgindies, conducted in 41 small size
agricultural enterprises provided with occupatiomadlth surveillance at the workplace
in the region of Lombardy by our Centre. The reg®ralmost the heart of Northern

Italy, bordered by Switzerland to the north, Piedinto the west, Emilia Romagna to

the south, Veneto and Trentino Alto Adige to thstea
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Figure 2-1 Map of Lombardy Region, North of Italy
Study participants

Our study participants were recruited from amon@Ql@orkers who are being covered
by occupational health care provided by ICRH( 2.2. These subjects are employed

in about 400 enterprises in the region as showxgn2.3.

The two studies were conducted from January 201latmary 2011 on two separate
groups made of 199 randomly selected workers frdmfatms in the region, as
described below. The first group under study (ns1§8up A), was made of 47 cow
breeders, 31 pig breeders, 11 fish breeders anf@riders that were not involved in
animal breeding activities. The second group (ng®6up B), included 28 pig breeders,
36 cattle breeders, and 32 workers who were noagadin animal breeding (control
group). Eligibility for participation in the studwas based on the following being
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healthy individuals, not older than 75, not havavgne or cattle at home, have no liver
disease and hepatitis history.

B Cow Milk

B Cow Meat

B Cereals producer

= Swine breeder

= Poultry

B Fish breeder

" Flower/garden

B Agroturism

B Agro forestery
Horticultural

" Horse breeding/ exhibition

B Dog breeding

‘Wine producer

Fig. 2.2. The agricultural enterprises by their adtities, covered by ICRH (n=400)

B Cow Milker

B Cow Meat

B Aericulture producer

B Swine breeder

= Other Breeders

B Gurdener
Agriturism

© Hunter

Fig. 2.3. Productive activities of the workers prewided with health surveillance at the workplace
(n=1000)
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Consent form

All workers were informed about the objectives #mel methods of the study, approved
by the ethical committee of the San Paolo Hosgitamitato Etico, Ospedale “San
Paolo”), and signed an informed consent for pgréton @ppendix 1).

Clinical Data and Personal Information Collection

Personal data such as socio-demographic and dlimé@amation, personal habits,
smoking and alcohol intake as well as the resultgrevious physical and laboratory
examinations were recorded in the personal dataatmn form that is routinely used
by our centre to collect data coming from individieealth surveillance activities.
Tobacco and alcohol consumption were assessedsiruetured interview. Tobacco
consumption was analysed with two variables, nancalyent daily smoking and the
number of cigarettes smoked per day. Average alcwitake, estimation of unit of

alcohol consumption per day, type of beverage aoesk

Blood sample collection
Before physical examination, a 10 ml blood sampds wbtained through venipuncture.

Samples were processed within 4 hours of collediod isolated serum was frozen at
—20°C until used.

Laboratory analysis
Group A (n=103)

In this group the presence of IgM and IgG antibsdigainst HEV was investigated
through commercially available kits. Since recenblshed papers suggest different
levels of sensitivity of commercially available «ifor anti-HEV IgG detection, we
tested workers’ sera with two different kits (AsshkyHEV Ab, Dia.Pro Diagnostic
BioProbes, Italy —Assay 2: HEV IgG Elisa, Beijingawai Biological Pharmacy

Enterprise, China) according to the manufacturiesguctions.
Group B (n=96)

In the subjects of the second group, the concémtiatof antibodies again§toxiella

burnetii and Leptospira sppwere measured with a Complement Fixation Test JCFT
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(Diesse, ltaly); the concentrations of antibodigmiast Borrelia burgdorferi were
measured with Chemiluminescence method (Diasaahy)land the concentrations of
antibodies againsBrucella sppand Salmonella sppwere measured with a Direct

Agglutination method (Diesse, Italy).

Statistical analysis

In the first group of 103 workers the prevalenceaofi-HEV antibodies in the sera of
workers was investigated. In the second group ofv@8kers, the magnitude of the
association between possible risk factors and seitiyity was expressed as odds ratios
(ORs) with 95% confidence intervals (Cls), calcethtwith univariate and multiple
logistic regression models to compare breeders raord breeders (reference group)
adjusted forage, sex, country of origin (EU vs. non-EU), smgkifyes, no), and
education (primary, secondary, high-school, higlexel). Statistical analyses were
carried out with the SPSS version 18 software (SIRES$ Chicago, IL, USA) A value

of p < 0.05 was considered to be significant.
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2.1.2 Results

In the first group of 103 workers (102 male anaethéle), who were aged from 27 to 71
years (median 48) the majority of workers (74 oufl@3, 71.8%) were Italian and 29
(28.2%) were from other nationalities (South Eutopgia, Africa and South America).

Socio demographic information related to the fipgtup is shown in table 1.

Table 2-2. Demographic and personal information ofthe first study groups (breeders/non
breeders) n=103.

Age (years) S Cigarettes/day Alcohol Alcohol
) Nationality Smokers - )
Median ) Median Consumption units/da:
Job (Min-Max) ~ (EUMonEU) (%) (Min-Max) (%) y
Breeders (n=89) 48 (27-71) 74-15 2471 20 (5-40) 39.32 2 (1-6)
Non breeders (n=14) 45 (30-75) 13-1 28.57 25 (20-30) 21.42 2(1-3)
P value 0.76 0.09 0.35 0.07 0.9 0.85

Assay 1 revealed that among 103 samples from dgnial workers and animal
breeders, none of the subjects showed the pres#ngdl anti-hepatitis E, and only
one breeder showed the presence of IgG anti-HEV).(Bifice the subject was an
Indian cattle breeder, we assumed that very likedycontact with hepatitis E virus took
place before migration to Italy. On the other hamthen the second commercially
available kit was used, results were completelfedéht from those obtained with the
first kit and the prevalence of antibody titreseal from 1 to 22.3%.

Table 2-3 compares the results of two commercial anti HEXG lgssays on study
subjects.

Table 2-3 Comparison of two type of assays usedftime study (n=103)

Assay | Assay 2
JOB " % " %
Breeder 1/90 1 23/90 25.6
Non Breeder 0/13 - 0/13 -
Total 1/103 1 23/103 22.3

The second study was conducted on a group of 9Ben®91 males, 5 females), aged
between 19 to 70 (Median 42 years). Socio-demoggajpifiormation related to the
second group is shown irable 2-4.
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Table 2-4. Demographic and personal information othe second study group n=96.

Age Cigarettes/day Alcohol

Workers/Variables (year S) Nationality —Smokers Median consumption AIFOhm
Median (EU-non EU) (%) (Min-Max) (%) units/day
(Min-Max) >
Breeders (n=64) 44 (19-70) 42-22 21.9 17.5 (2-30) 40.6 2 (1-12)
Non breeders (n=32) 34 (22-62) 28-4 34.4 10 (5-25) 65.6 1.5 (1-5)
P value 0.00 0.02 0.22 0.63 0.02 0.21

The results for the prevalence odds ratios and &&8tidence intervals of seropositivity
to antibodies against selected zoonotic agentsgiicwdtural workers are shown in
Table 2-5, Results of logistic regression analysis, adjustaddge, sex, country of
origin, smoking , and education revealed that bee@&rkers show a tendency to have
higher prevalence of positivity for antibodieslteptospiraand Coxiella than farmers,
more evident in the multiple logistic regressioralgses (ORs around 3). We found
little difference forBorrelia in the crude analysis, and we did not perform dtipie
regression analysis because the small number dfyess

Table 2-5. Prevalence Odds ratios (OR) and 95% confidencevite (Cl) of positivity to antibodies

against selected zoonotic agents by job title.uRef univariate and multiple logistic regression
models.

. . OR OR

Zoonotic agent  No. Positive % Crude 95% ClI Adjusted* 95% CI
Leptospira
Farmers 14 43.7 1.00 (Reference) 1.00 (Reference)
Breeders 38 59.4 1.46 0.62,3.46 3.03 1.01,9.15
Swine-breeders 15 531 1.23 0.44,3.43 2.40 0.71,8.1
Cattle-breeders 22 61.1 1.68 0.63,4.43 4.02 1.1014
Coxiella
Farmers 10 28.1 1.00 (Reference) 1.00 (Reference)
Breeders 32 51.6 2.10 0.86,5.16 2.97 0.92,9.58
Swine-breeders 14 50 2.10 0.73,6.04 291 0.81,10.45
Cattle-breeders 18 50 2.10 0.77,5.69 3.05 0.8211.3
Borrelia
Farmers 4 125 1.00 (Reference) 1.00 (Reference)
Breeders 5 7.8 0.59 0.15,2.38 NE
Swine-breeders 4 143 117 0.26,5.17 NE
Cattle-breeders 1 28 0.20 0.02,1.89 NE

*Adjusted for age, sex, country of origin (EU va@mEU), smoking (yes, no), and education (primary,
secondary, high-school, higher level). NE, notrested.
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Serum protein electrophoresis results between breaeahd farmers and between cattle
and swine breeders are showrTable 2-6 Our results indicate slightly higher values
of serum proteins and globulins in animal breedepsnpared to control group.
Furthermore, there was a statistically significdiffierence between occupation (animal
breeders vs. farmers) on albumin and alpha-1 glob&lightly higher values of total
serum proteins were observed in breeders thanrimefg. All the results were in the
range of normality for all the subjects involved time study and altogether these
findings do not shown any biologically relevantfeience between groups for the

tested variables.

Table 2-6. Serum protein indices by job title. Redts of multiple linear regression models (n=96).

Serum proteins No. Mean Adjusted 95% ClI
difference*

Albumin

Farmer 30 4.56 (Reference) -

Breeder 60 4.64 0.16 0.01, 0.32
Swine 26 4.80 0.28 0.11, 0.45
Cattle 34 4.52 0.04 -0.12,0.21

ol

Farmer 30 0.14 (Reference) -

Breeder 60 0.15 0.01 -0.00, 0.02
Swine 26 0.14 0.00 -0.01, 0.02
Cattle 34 0.16 0.02 0.00, 0.04

02

Farmer 30 0.69 (Reference) -

Breeder 60 0.71 0.02 -0.02, 0.06
Swine 26 0.70 0.02 -0.03, 0.07
Cattle 34 0.75 0.03 -0.02, 0.07

p

Farmer 30 0.88 (Reference) -

Breeder 60 0.93 0.03 -0.03, 0.08
Swine 26 0.93 0.03 -0.03, 0.09
Cattle 34 0.93 0.02 -0.04, 0.09

v

Farmer 30 1.08 (Reference) -

Breeder 60 1.12 0.00 -0.13,0.13
Swine 26 1.12 0.02 -0.12,0.17
Cattle 34 1.10 -0.02 -0.17,0.13

Total serum protein

Farmer 30 7.36 (Reference) -

Breeder 60 7.45 0.16 -0.24, 0.56
Swine 26 7.69 0.36 -0.88, 0.82
Cattle 34 7.25 -0.47 -0.50, 0.41

*Adjusted for age, country of origin (EU vs non-Ed)noking (yes, no; and cigarettes/day),

and BMI.
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2.1.3 Discussion

The aim of the first study was investigating seespience of antibodies against
hepatitis E virus (HEV) in different animal breesl@nd non exposed group (farmers ) .
Serological studies regarding HEV prevalence ity leae scarce and little is known
about occupational exposure in farmers and anima¢ding enterprises. Studies in
Western Europe and United States indicate thatepoesof antibody to HEV (anti-
HEV) is more common than expected in areas wher¢ Eection is not endemic and
the cases of Hepatitis E are rarely reported. H&l¥ted viruses have been found in
pigs, wild boar and deer as well as in rodents @mdkens. Direct transmission has
been reported from animals to humans through copgamof undercooked deer meat
or uncooked liver from a wild boar. Evidences swgggthat those who consume
contaminated pork products or are involved in thgs pbreeding activities are
potentially at risk of HEV infection (Meng, 2010).

Some studies suggest that HEV infection may bessmptomatic zoonotic infection in
industrialized countries (Teo 2006; Drobengetcal; Pavioet al, 2010). Galianat al
(2008 ) carried out a study to investigate the gleawce of HEV and the risk factors for
the acquisition of the virus in a population in tamt with swine and unexposed to
swine in Spain. Their results indicated that swineeders suffered a 5.4 times higher
risk of having anti-HEV I1gG compared to control gpo(P <0.03). In this light, HEV
infection should be seriously considered as a ptessiccupational disease in these
workers. As for Italy, the prevalence of anti-HEVthe general population is estimated
around |-5 % healthy Italian population (La Radaal, 2011; Romancet al, 2010;
Aggarwalet al, 2011; Coppolat al, 1998).

In our study the prevalence of anti HEV in agriawdd workers using assay 1, was 1%,
which is similar to the seroprevalences reportediterature, that also suggest no
significant difference for anti-HEV seroprevalernmetween swine farmers and general
population (2.9% and 3.3% respectively) in the watiregion (Vulcanoet al, 2007).
Enzyme immunoassays based on recombinant protelHE\ have been used for most
seroprevalence studies. A wide range of sensitaity specificity has been reported for
these assays. It is important to underline thas#esitivity and specificity of the assays
used to test for IgG and IgM anti-HEV have not beell established in areas where
hepatitis E is not endemic (Chen Chatral, 2000).
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The present study compared the sensitivity of tasmmercially available kits HEV 1gG
EIA and the results suggest that kit 2 is moreiigaghan kit 1 (22.3% and 1%,able
2-3). There are several commercial serological assmythe detection of anti-HEV IgG
(Pandaet al, 2007) for instance; the Genelabs EIA has beenrtbst commonly used
worldwide. Several studies implied that Wantai ggsasay 2) has higher seropositivity
than the Genelabs assay, which may suggest therhsgimsitivity of the Wantai assay
(Parket al, 2012). Bendallet al(2010) compared the performance of Genelabs and
Wantai HEV 1gG EIA kit using World Health Organizat standard sera; the Wantai
assay was more sensitive than the Genelabs assdycamtinued to test infected
individuals as positive for longer periods poseuttion. The authors also tested 500
blood samples obtained from blood donors in thetadhKingdom using both assays;
the Wantai assay resulted in a substantially higisémate of seroprevalence (16.2%)
than that of Genelabs (3.6%). It is noteworthy &ntion that Mansuagt al., (2011) by
using a validated sensitive assay (Wantai) founpatiges E virus IgG in 52.5% of

voluntary blood donors in southwestern France.

With regards to the above studies and considehaddct that assessing the specificity
of the tests is difficult in situations other thacute hepatitis E (lack of gold standard for
checking the specificity of the current anti-HEV IBRA kits), further studies are
required to clarify the epidemiology and risk fastdor HEV infection in animal

breeding and agricultural workers.

In conclusion, the differences in seroprevalendesrdetween different populations
must be interpreted with caution (Mushahwar, 20@8might be due to the fact that
demographic variables, such as age, are relatdtetprevalence, and also because the

assays vary in their sensitivity (Purcell and Eraer22008; Parlet al.,2012).

In the second pilot study we investigated other drtgmt zoonotic risks among
agricultural workers, including Leptospirosikeptospirosisis one of the zoonotic
infections which is widely seen especially in tai regions, and the primary
transmission is by direct contact of water, contaated by the secretions of animals.
Leptospirosis is endemic in many countries, perhaghe whole world. It often has a
seasonal distribution, increasing with increasadfali or higher temperature (WHO
website). Leptospirosis is of increasing importarae an occupational disease as

intensive farming practices become more widely éetbpDuring 1999, those working
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in agricultural industries in Australia accounted 85.3% of notifications while those
working in livestock industries accounted for 22.@fonotifications (Smytheet al,
2000).

In our study there was a relatively high prevalentdgG to Leptospira sppamong
workers (54.1%). This percentage is higher thaonted in previous studies, suggesting
a range between 5.6 and 40 % (Cetral, 2003; Crevatiret al, 1986). Moreover, our
study did not point out any significant differenicetween breeders and non-breeders
and among different groups of breeders. Leptosigiissstill a public and occupational
health problem in Italy: in a three year period9491996), 222 reports of human cases
of Leptospirosis from 16 regions of Italy were rieee by the Italian Ministry of Health
and results implied that 18.2% of these cases, tyedirect contact with other animals
and specially swine (Ciceronet al, 2000). In Italy, leptospirosis is a disease ragab
both in animals and humans. In fact, a study comdua northern and central Italy
from 1995-2001 demonstrated that 6.81% of animads5a6% of humans sera scored
positive to the presence of antibodies éptospira(Cerriet al, 2003).

Until the 1960s, leptospirosis was a moderately mmom occupational infection,
especially in rice field workers, due to prevalentavild rats and farmers and animal
breeders can be infected by direct or indirect acnvith the urine of infected animals
(Sambasiveet al,, 2003). Moncet al. (2009) carried out a survey in south of Italy to
investigate the seroprevalence of zoonoses in ttmwrts of farm workers and blood
donors (Monncet al, 2009). None of the subjects had antibodies ag8irucella and
Leptospira Serologic studies on animals have shown differeatilts forLeptospira,
from 18% in wild boars in Germany, to 20-53% in eats in France (Janseat al,
2007; Aviat et al, 2009). According to WHO report, incidences ranfyjem
approximately 0.1-1 per 100 000 per year in tenipestaimates to 10-100 per 100 000
in the humid tropics. During outbreaks and in hegposure risk groups, disease
incidence may reach over 100 per 100000 (Massa004). Overall, our study
suggests that the contact witleptospirais very common in agricultural workers, and
that the risk is not related with breeding actestibut only with the condition of
“agricultural worker”, being this condition alonéla to bring about an increased
possibility of contact with surface water, posgibbntaminated by rodents’ urine.In
conclusion,our data suggest theptospirais still a risk for agricultural workers and

should be considered in preventive activities agalth surveillance programmes.
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In the current study, one of the zoonotic agent$ \wigher prevalence in the animal
breeders comparing to farmers waaxiella burnetti According to literature, persons at
risk for Q fever include abattoir workers, veteriaas, farmers, and other individuals
who have contact with infected animals, particylartwborn animals, or products of
conception like placenta. In EU region, there was cutbreak of Q feverin the
Netherlands in 2007, and by August 2009 more tl#)0 Zases had been reported, with
11 fatalities (Walkeet al, 2012). Despite the widespread prevalence otiide with
Coxiella burnetij there have been few large population-based ssrifeyt investigated
the epidemiology of this infection (McCaughelyal,, 2008).

Thomaset al (1995) conducted a survey in the United Kingdom ingestigate
seroprevalence dfoxiellabornettiin 2 cohorts of farmers and control groups (police
and emergency service personnel). Results reveladedl05 out of 385 farm workers
were found seropositive 0.burnettiand no association between seoprevalence and age
was found. They concluded that risk of having adibs toCoxiella burnetii increases
with exposure to a farm environment. Thereford, tiahe farmers were more likely to
have acquired antibodies than part time farmerd, mevalence was higher in regular
hired workers (Thomast al, 1995). It is intmportant to remember that anfatfee
vaccine against Q fver is available in Italy andhe whole european Union: the results
of our study might suggest the need of considespegcific workers’ subgroups for
vaccination. ltaly has a mandatory notification tegs for all rickettsial infections

including Q fever.

Manfredi Selvaggi et al (1996) reported an outbref8 cases during summer and
autumn 1993 in the Veneto region. The case cordgtotly showed a significant
association with exposure to flocks of sheep. Imnt@&y, two outbreaks of Q fever
were investigated; in 1992 one occurred in a Bedsearch facility where sheep were
kept and the other in 1993, in a rural area in Eiest both outbreaks infected sheep
were suspected to be the source of the outbreaksgtrveillance, 1997). Santogbal
(2004) reported an outbreak of Q fever in Comotmof Italy in 2003. One hundred
and thirty three cases of acute Q fever with ciheymptoms (high fever, dry cough,
arythromyalgia, fatigue and chest abnormalitieghwonfirming serologic results, were
reported to department of prevention of the loaaltih unit. Here infected sheep were

also suspected to be the source of the outbreaks.
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Our study results showed that 42 workers out of{487%), mainly breeders workers
had antiCoxiella IgG in their serums, so more contact with animals hesulted in
increasing antibodies in their peripheral bloode®@ our study limitations was that we
did not have the chance to investigate about teegbence of zoonoses in sheep and

goat breeders in the region.

Lyme diseease (L.D.) is now the most common velgtone illness in the United States
and Europe. Since surveillance was begun by ther€erior Disease Control and
Prevention (CDC) in 1982, the number of cases @& Wmited States has increased
dramatically. Around 25,000 new cases are repcetath summer and in Europe, the
highest reported frequencies of the disease atigeimiddle of the continent and from
Scandinavia (Steere, 2008; CDC website). There haga some seroprevalence studies
on humans in the Europe. The highest incidencelsBoin Europe are found in the
Baltic States and Sweden in the north, and in Aasthe Czech Republic, Germany,

Slovenia and central Europe (Pascucalgt2010).

Chiemlewska-Badora (1998) investigated anti Baarblirgdorferi anitbodies in groups
of foresty workers, farmers and blood donors in Lthélin region of Poland . The
results showed highest rate of seropositivity bgémhto foresty workers and farmers
(38.6% and 28.1% respectively) than blood donors a®ntrol group (6% ). Lyme
disease is also the most widespread tickborne shsea Italy. Risk areas for Lyme
disease are limited primarily to northern ltalyrajahe Ligurian coast, and the Adriatic
coast (WHO 2007). Our study results pointed out #4% of the workers in the study
had antiBorrelia IgG in their serums which is higher than resulttsaoted by Di Renzi
et al., (2010) in forestry workers (3.4%) and below théuea of Chiemlewska-Badora
(2008) study reslts in Lublin, eastern Poland (3%63n exposed groups) (Di Rert
al, 2010; CisakEet al, 2008). The other point is, our laboratory resuhpled less
anti-Borrelia in cattle- breeders workers compariagpig breeders and non breeders
(2.8%, 14.3% and 12.5%).

Several studies and clinical observations showdeaim protein concentrations may be
altered as a result of different disease statgshigpatic diseases) and interpretation of
serum protein electrophoretic patterns can be bieipf confirming the diagnosis of

some diseases (Seibettal, 1947, Foleet al, 1937). Our results showed a very small

but statistically significant difference betweennaal breeders and non breeders serum
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concentration of alboumin and alpha-1 globulin. Timght be due to increased exposure
to biological agents in animal breeders, especiallgwine breeders (e.g. acute/chronic

infections etc).

In general, the results of our study, also throwggéatistic elaborations including
univariate and multivariate regression analysidicate that animal breeders had higher
percentage of antibodies @oxiella and Leptospiracomparing to other farmers who

were not engaged in animal breeding activities.
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2.2 Immunity to Tetanus study

2.2.0 Introduction and Aim

Despite the fact that tetanusvaccination is conguul$or agricultural workers in Italy

and occupational health physicians should checkkevstr immunisation status during
their periodic workers’ health surveillance, thdonmation about serum levels of
tetanus antitoxins in farmers and specially immgraorkers is still scant. For this
reason, we decided to integrate our study withraestigation on the levels and the

prevalence of tetanus immunity in the study groups.

2.2.1 Materials and Methods

This cross-sectional study was conducted in tineesgroup of small size agricultural

enterprises covered with occupational health sliaveie at the workplace in the region
of Lombardy described in the previous study.

In the first phase of the study, one hundred aftgd dine farmers and animal breeders
were involved. All the participants were asked weetthey remebered to be vaccinated

against tetanus and also about the vaccination time

After the first phase, all the workers were infodnabout the aim of the study and
signed an informed consent for participation. Peasdata such as socio-demographic,
clinical information and the results of previousygpical and laboratory examination

were recorded in the personal data collection ftirat is routinely used by our centre to
collect data coming from individual health survaite activities. Concentrations of
antibody to tetanus toxin (antiTT) in sera were suead by an enzyme-linked

immunosorbent assay. Anti TT levels ®f0.11 IU/mL were considered protective
(Table 2.7).

Table 2-7. Levels of immunity (ref values) for tetaus protection

[U/mi Tetanus protection

<0.01 No protection

0.01-0.1 Dubious

>0.1-0.5 Short term immunological protection
>0.5-1 Immune protection (3 years)

1-5 Long term protection (~ 5 years)
5-10 Long term immunity (~ 8 years)

(Mapleet al, 1995; Plotkin 2001; Wecket al, 2006; FDA website)
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Before physical examination, a 5 ml blood sample wiatained through venipuncture.
Samples were processed within 4 hours of collectioth isolated serum was frozen at
—20°C until used.

SPSS 18 for Windowswas used for statistical analysis of the data. Metandard
deviation and percentages were used in evaluafialescriptive statistics. The levels
and the prevalence of tetanus immunity was stuthiedarious workers subgroups, in
particular considering age and country of origimeTchi-square test was used for
qualitative data. Linear regression was used foretation analysis. A value @gf< 0.05
was considered to be significant. The study wasay@al by the ethical committee of
San Paolo hospital of Milan (Comitato Etico, Osped&an Paolo”).

2.2.2 Results

One of the main questions in the study was whetieeworkers remembered they have
been vaccinated against tetanus or not. In ouregurearly half of the workers declared
that they had vaccination (48.6%) while 38.6 % gaggative answer and the rest had
no data on that. In general, European workers ha ipositive response than non-EU
workers (53.2% and 27.9% respectively), as it@aated inFigure 2.4.
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Figure 2.4. Answer to the question”do you remembeto be vaccinated against tetanus?” in EU and
Non-EU workers.
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Figure 2.5shows the results in 3 groups of workers by thatromality. It is shown that
Italian workers had higher probability of positimaswer compared to the workers from

East European countries or non-EU workers (55.33% and 27.9%, respectively).
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Figure 2.5. Answer to the question”do you remembeto be vaccinated against tetanus?” in IT/ EU
and non-EU workers.

Among 151 workers (151 male and 6 female), who waged from 21 to 72 years
(mean 44) the majority of workers (99 out of 156%4) were Italian and the rest (34%)
were from other nationalities (South Europe, Agiffica and South America). Socio

demographic information related to the workershisven in table 2-7.

Table 2-8. Demographic characteristics for the stuglgroups by their job (h=151).

Workers/ Age (years) Nationality Age groups

Variables Med. (Min-Max) EU NEU <19 20-29 30-39 40-49 +50
Breeders (n=93) 45.6 (21-72) 60 33 3 6 18 28 33
Non breeder (n=58) 41.3 (24-72) 39 19 - 13 18 15 11
P value 0.63 0.73 0.006

Keys EU, European; NEU, Non European; Med, median;, Mimimum; Max, maximum

Figure 2-6 represents immunity to tetanus in agricultural keos (n=151). As the
figure illustrates, Italian workers show better iommity to tetanus compared to non-
European workers: In fact, tetanus immunity longmteprotection (> 1 IU/ml) for
European and non-European workers were 60% and¥dtespectively and this

difference was statistically significant (P <0.@bj square test). There were no worker
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with no protection (<0.01) and 7.8% of EU and 25Ph@n-EU workers had protection
at dubious level. Immunization of workers agairetbhus was investigated through
detection of anti-tetanus IgG.
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Figure 2-6. Comparing immunity to Tetanus in agricdtural workers by their nationality (n=151).

Figure 2-7 illustrates the percentage of the workers thatwslb a condition of
immunization to tetanus. It was shown that Itakaorkers, compared to non-European
workers, had better immunity to Tetanus. The figals® suggests that in both groups

there was a decrease in immunity with increasinggef (over fifty years of age).
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Figure 2-7. Distribution of agricultural workers protected against tetanus by age groups and
nationality.
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Results of the multivariate linear regression stobveenong independent variables
(gender, type of job, nationality and BMI) natiatpland age were significant
predictors (P<0.01) regarding to dependent varigdolé TT titer).

2.2.3 Discussion

Despite widespread immunisation of population ilyit tetanus still occurs in this
country. In Italy, tetanus vaccination became mgorgeor military recruits in 1938. In
1963, recommendations were extended to includdremlduring the second year of life
and selected occupational groups considered td bkwated risk (e.g., those working
in agriculture and animal husbandry). Tetanus mapprhas been mandatory in Italy
since 1995. It is considered a class | conditibat tequires notification within 12 hours
of a suspected case. Among the 292 cases reportbd tstituto Superiore di Sanita in
1998-2000, 181 (62%) had information available aocination status (56% of men and
65% women). The decline in tetanus cases has baetigled by a decline in case-
fatality, from 64% in the 1970s to 40% in the 199HBpicentro, 2000). In our study,
among 151 workers , 126 workers had immunity tartes anti TT>0.11 IU/ml)and
Italian/EU workers had better immunity than non &brkers (93% vs. 77.8%) and this

difference was statistically significant (p<0.0hi&quare test).

A study of the immunization status in industriaizeountries shows that elderly
citizens and agricultural workers usually have Very protection against tetanus that
might be due to poor level of delivery of healthrecan rural areas (Pascucci
and Rapisarda 2001). Nowadays, mandatory vaccmgtiogramme at younger ages,
has shifted tetanus to older adults who are inaatetyuvaccinated. Since 1930, most
tetanus cases in the United Kingdom have occumedlder people, mainly women,
who had never been vaccinated (Galbragthal., 1981; Eurosurveillance, 2002).
Evidence suggests that between two and seven setases per year occur in England

and Wales (Eurosurveillance, 2002).

In the present study, age was found as a signtficamable affecting the immune status
of the participants. In our study, it was foundttiva subjects aged more than fifty,
78.4% of Italian-EEU workers and 58.1% of non-EUrkess had protective levels
against tetanus. The protective levels of immumre more prominent at younger
ages, as it was shown in our workers; youngers(at exception for non-EU workers)
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generally had better immunity than older workers #&tanus vaccination is not
mandatory for late adulthood and elderly peoplenaty not be surprising to find low
levels of immunity which is declining with increagi age. Frequency of injuries,
possible lack of vaccination history, and decreafegeneral as well as specific
immunity in elderly people make them vulnerableugrdor tetanus infection (Janout et
al., 2005). In some developing countries, it wagoreed that many elderly people
especially in rural parts of the country are unvzaied or have lower level of immunity
against tetanus (Razzaggtial.,2011; Ozturket al.,2003).

Different studies have shown that rate of protecagainst tetanus varied according to
the study population. According to del Coreb al., (2009). In Spain, tetanus has been a
statutorily notifiable disease since 1982 and amihunization against tetanus seems
inadequate. They recommended increasing healthgirmmeducation programmes as

a strategy to reach the correct tetanus vaccinatioverage. Seroepidemiological

surveys conducted in western countries have shbanha considerable percentage of
the adult population does not display protectiveele of circulating tetanus antibody

(del Corroet al, 2009).

According to evidence there was a marked decreas®ortality from tetanus from the
early 1900s to the late 1940s in US. In the |até0%9 tetanus toxoid was introduced
into routine childhood immunization and tetanusdmee nationally notifiable. At that
time, 500-600 cases (approximately 0.4 cases p&0Q0 population) were reported
per year. However, during 2001 through 2008, d tfta33 tetanus cases was reported

an average of 29 cases per year (CDC website).

In our study females were a small fraction of tekested workers (6/151, 4%). Overall

our results implied that among workers, 11.7 % afas and 16.7% of females did not
have enough protection against tetanus and for termg immunity the ratio was 55.9%

and 50% for males and females respectively. It stasvn through different studies that
male farmers are facing more injuries at their woldces and it was reported that male
workers had better immune status comparing to fewalrkers (Oncu, 2011), however

in some studies indicating report seroprevalencéeausg higher in males (Padelino

2002, del Corro 2011) in our study there were mmificant difference between the

sexes. Our results also suggest that compliande waitcination program is decreased
after the fifth decade of life.
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With regards to th&ig 2.4 results, it was shown that nearly half of the veosk(46%)
did not have the booster dose recently for tetadaspot have a document or do not
remember to be vaccinated. We believe that our iesudvould support the
recommendations of booster immunisations for afjitical workers, especially migrant
workers and elderly individuals who might not hgreviously completed the immune
vaccination against tetanus. It is important toarhde that, even if the worker does not
remember to be vaccinated, he/she is very likeljmimized as evident in some cases
showing very low immunization levels but infact Wad no worker with zero immunity

to tetanus.

Finally, preventing tetanus should be a high piydior all primary care physicians and
health personnel. Active immunisation with tetartogoid is extremely safe and
effective, having in mind that the personal histooylection of past immunisation can
be not the best predictor of current immune stafusgricultural workers, in particular
for immigrants and elderly. It is important thatypltians and occupational health staff
know that the gold standard in the decision makirecess is represented by antibody
titer determination but also that when this carb®tione, the performance of a booster
doses the most appropriate solution, able to ersuBazlequate coverage of most of the
workers addressed.

Chapter Summary

In this chapter two type of studies on the agrigalt workers has been explained; in the
first study, zoonoses, 199 (103 + 96) workers waasdicipated. In the second study,
immunity to tetanus, 151 workers were tested ferldvel of immunity to this vaccine
preventable disease. In the following chapter (trapll) we will explain about

workers’ immune system response to the biologigahts and organic dusts.
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CHAPTER Il Immune System Activation and Spirometry

3.0 Aim

This research was conducted with the aim of stuglgglected immune parameters in a
group of animal breeders (exposed) and in agricllworkers not engaged in animal
breeding (controls) to evaluate the presence diplesdifferences between the groups,
suggesting of the possible presence of job relpsttérns of activation/ deactivation of

immune system.

3.1.1 Materials and Methods
Study Subjects

A total of ninety six subjects were selected (gré\up 91 males and 5 females), 64
animal breeders (exposed group) and 32 rural werkegaged only in agricultural
activities but not in animal breeding (control gouThe exposed group included 36
cattle and 28 pig breeders. Subjects were seletedrding to the guidelines of the
Italian Health authorities and to the DeclaratidnHelsinki principles. Criteria for

exclusion were intake of medications known to dftbe immune system, i.e. steroids
and non-steroidal anti-inflammatory drugs, recerdcoimations, or presence of
malignancies, inflammations, infections as well camditions of immunodeficiency.

None of the workers showed any of these conditwamsn we conducted the study.

Clinical Data and Personal Information Collection

Personal data such as socio-demographic and dliméamation, personal habits,
smoking and alcohol intake as well as the resultgrevious physical and laboratory
examination were obtained from the personal dali@atmn forms routinely used by
our Centre to collect health surveillance individdata sheet.

Blood Sample Collection

Before physical examination, 10 ml blood samplesrewebtained through
venepuncture. Within 4 hours after collection, lnlosamples were processed and
isolated serum was frozen at —20°C until analySiamples were collected in the

morning, before the beginning of the work shift.
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Blood analysis.The following parameters were measured: complete differential
blood cells count, serum proteins, includmgj, a2, B andy-globulins and total serum
proteins, and cytokines (IL-6, IL-8, IL-10, TNdr- IFN-y). Cytokine production was
assessed by ELISA using commercially available Kltemunotools, Friesoythe,
Germany) following the manufacturer’'s instructiofi&sults are expressed in pg/ml.

The limit of detection was 1 pg/ml for all cytokiassessed.

Blood cell count was measured with an automatedab@ogy analyzer: the Sysmex
XT-2000G (Dasit, Milan, Italy). Calibration of the instrumiewas confirmed each day
using two levels of controls (Sysmex e-Check Xe Hemogy Controls for Sysmex x-
series Analyzers, Sysmex ltaly), according to thenuofiacturer's recommendations.
Repeated analysis of a sample obtained from ahyedéinor was used daily to confirm
instrument precision. The between-run imprecisiGvV%) was < 6.97% for all the

parameters.

Serum proteins were measured by semi-automatedsegalectrophoresis with the

Hydrasys LC automate (Sebia, Florence, Italy) hmgtaining compartment, staining (4
minutes with amido black), destaining (three timfs, 3 minutes, 2 minutes and 1

minutes, respectively), and drying (75°C for 8 nt@s) were done automatically and
finally the gels were scanned with the Hyrys demsgter (Sebia, Florence, Italy). Each
day, two assays with two aliquots of a serum poalenanalysed. The serum pool was
prepared from patient specimens filtered througin8(pore size) filters. The pool was

aliquoted and stored at —20° C until assay. Thevé@t-run imprecisions (CV%) were

1.50%, 5.61%, 2.95%, 2.46% and 2.8% for the albumnlrglobulin, a2-globulin, B-

globulin andy-globulin fractions, respectively.

3.1.2 RESULTS

Ninety one males and 5 females of age between 19edfs (Median: 42 years) were
enrolled in the study. They included 64 breede8sp(g breeders and 36 cattle breeders)
and 32 non-breeders. All workers were in good heatinditions, without any sign of
health impairment. Data regarding demographic aerdgnal information are shown in
Tables 3—1and3-2 Table 1 compares data between breeders and non breedezra/or
in the selected enterprises whilable 3—-2represents data only for breeders (swine and

cattle). There was a significant difference forofial intake (p=0.02, Mann-Whitney

73



RAMIN TABIBI- PHD THESIS 2012

test) between the study groups (breeders/ non éreednhile no significant difference
was detected for weight and smoking habits of thei¢pants (seélable 3-1 for

details).

Table 3-1. Demographic and personal information ofhe study groups (breeders/non breeders)

Age (years) Weight(kg) . . Cigarettes/day Alcohol
Workers/Variables Median Median (Eztj:gslgyu) Snz;l;ers Median consumption Lﬁ:ﬁgﬂg
(Min-Max) (Min-Max) ° (Min-Max) (%) Y
Breeders (n=64) 44 (19-70) 75 (60-105) 42-22 21.9 17.5 (2-30) 0.64 2 (1-12)
Non breeders 34 (22-62) 76 (52-100) 28-4 344 10 (5-25) 65.6 1.5 (1-5)
(n=32)
P value 0.00 0.63 0.02 0.22 0.63 0.02 0.21
Table 3-2. Demographic and personal information othe breeders (swine/cattle breeders)
Age (years) Weight(kg) Nationality Smok Cigarettes/day Alcohol
Workers/Variables Median Median (Eu-non m; ers Median consumption Algt()I/wé)l
(Min-Max) (Min-Max) EU) (%) (Min-Max) (%) unitsiday
Swine breeders (n=28) 39 (19-70)  74.5 (60-105) 22-6 25 17.5 (2-25) 429 4(2-12)
Cattle breeders (n=36) 46 (27-66) 75 (60-91) 20-16 19.4 15 (5-30) 389 15(15)
P value 0.12 0.94 0.06 0.56 1 0.75 0.1

Table 3-3 shows the distribution of total white blood cebbunts and differential
between breeders and non breeders, whil€aible 3-4 the distribution among cattle
and swine breeders is shown. All the parametere wethe range of reference values
for all the workers, and no significant differenoetween groups was found, with the

exception of an increase in the percentage of ephils in cattle breeders.
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Table 3-3. White blood cell count of agricultural workers (breeders/non breeders) (n=96)

All Breeders (n=64)

Non -breeders (n=32)

Variable ] ) ] ] P value
Median Min-Max Median Min-Max
WBC (1073/pl) 6.65 3.54-11.19 7.0 4.28-11.21 0.94
Neutrophils (%) 56.4 40.1-74.9 58.3 36.5-68.9 0.74
Lymphocyte (%) 33.2 16.4-48.6 30.10 20.5-54.4 0.73
Monocyte (%) 7.9 4.2-13.6 8.00 5-9.8 0.92
Eosinophil (%) 2.3 0-9 1.7 0-11 0.097
Basophil (%) 0.3 0-1.3 0.3 0.1-1.3 0.20
Table 3-4. White blood cell count of pigreeders and cattle breeders (n=96).
Pig Breeders(n = 28) Cattle Breeders (n=36)
Variable ) ) ) ) P value
Median Min-Max Median Min-Max
WBC (1073/pl) 6.53 4.65-11.99 6.8 3.54-10.76 0.82
Neutrophils (%) 59.15 42.4-74.9 54.8 40.1-72.5 0.26
Lymphocyte (%) 32.35 16.6-44 34.3 16.4-48.6 0.49
Monocyte (%) 7.95 4.2-13.6 7.9 5.1-12.3 0.64
Eosinophil (%) 2.15 0-8 2.80 0-9 0.019
Basophil (%) 0.25 1-1.20 0.3 0.0-1.3 0.67

In the same subjects, serum cytokines were assbgssaimmercially available ELISA
kit. In Table 3-5andTable 3-6the serum levels of IL-6, IL-8, IL-10, TNFtand IFN/

in breeders and non-breeders, and among pig atte beteders are reported. As shown

in Table 3-5 in comparison to control subjects, increased aretbvels of TNFe, IL8

and IL-10 were observed in animal breeders andifference of these parameters were

statistically significant between these two grouphilst median serum levels of IL-6

and IFNy did not significantly change.
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Table 3-5. Immune serum parameters between breedead non breeders (control group) (n=96).

Animal breeders (n = 64) Non breeders (n=32)
Variable P value
Median (pg/ml) Min-Max Median (pg/ml) Min-Max

IFN -y 10.8 7.8-41.8 10.5 8.6-16.7 0.287
TNF-a 190.1 113.8-18076.9 147.7 39.1-9858.2 0.001
IL-10 44.4 26.3-9481.1 34.6 27-6515.1 0.006
IL-8 41.3 27.9-168.4 31.7 14.6-55.3 0.000
IL-6 5 3.6-142.8 4.55 3.4-7.5 0.104

Among the two breeder subgroups, a statisticathpiscant difference in the median
serum concentrations of TNdr-and IL-10 is observed, with the highest levelsniibin

the swine breeder3 éble 3-6andFigure 3-1).

Table 3-6. Immune serum parameters between swinadeders and cattle breeders (control group)
(n=96).

Swine breeders (n =28) Cattle breeders (n=36)
Variable P value
Median (pg/ml) Min-Max Median Min-Max
(pg/mi)

IFN -y 11 7.6-41.8 10.35 8.3-19.9 0.057
TNF-a 215.6 113.8-18076.9 171.55 122.1-17578.3 0.045
IL-10 78 27-9481.1 38.6 26.3-8587.5 0.011
IL-8 52.1 28.5-154.2 38.5 27.9-168.4 0.150
IL-6 5.2 4.1-142.8 4.8 3.6-80.4 0.179

In Figure 3-1 the minimum values, the lower quartile (Q1), thedmn, the upper
guartile (Q3) and the maximum values of the meakaytokines between breeders and
non breeders are shown through box plots. Outiiatsextreme values are represented

with circles (°) and asterisks (*), respectively.
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Fig.3-1. Serum cytokines in animal breeders and nobreeder workers.

No significant correlation was found between serpraoteins and serum cytokines.
Overall, data presented shows that the serum I@fetlse proinflammatory cytokines
TNF-a and IL-8, and the anti inflammatory cytokine IL-dM@re significant increased in

animal breeders.
3.1.3 DISCUSSION

The main finding of this pilot study was a statiatly significant increase in the serum
concentrations of TNf; IL-8 and IL-10 in animal breeders compared withori-
breeders” together with a slight increaseaif+-globulin, 3-globulin and total serum
proteins, while no changes were observed in seaweld of IL-6 and IFN¢ or white
blood cell counts. Altogether, our findings suggistt breeders showed a condition of
immune system activation, and that this conditisnparticularly evident in swine

workers. These findings are consistent with litematdata, showing that organic dusts
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exposure in swine breeders represents a respiragaiyh hazard (Larssat al, 1992;
Palmberget al, 2002; Von Essen and Romberger, 2003; Kirkhormth @arry, 2000).
Several studies report an increase of the numberflaimmatory cells, predominantly
neutrophilic granulocytes in the deep lung, asssexkby bronchoalveolar lavage, and a
release of TNFe, IL-6 and IL-1B in the airways in swine farmers (Waagal., 1997;
Vogelzang, 1999). Also an increase of serum leokls-6 and TNFe was observed in
healthy subjects as a consequence of a few hoyrssere to swine breeding farm
dusts. In some studies, the increase of serumlentens was observed within few
hours after exposure (beginning versus end of)sfiddnhamet al, 1984; Asmaeet al
2001). Interestingly, such changes were more prominentiitier, when the windows
of the breeding farms are closed, strongly suggggtie role of indoor environmental
contaminants, in particular organic dusts and emdot(Bgnlgkkeet al, 2009; Asmaet
al., 2001; O'Shaughnessy al, 2002).

The increase of cytokines such as Téllend IL-8 and airway inflammation has been
reported in some studies (O'Shaughnegtsal.,2002; Pederseet al, 1996). In addition,
exposure to swine dusts has been shown to caugg@ysisuch as fever, headache and
malaise accompanied by intense airway inflammadiod influx of inflammatory cells
into the upper and lower airways (Waeigal, 1997; Cormieet al, 1997, Wanget al.,
1998). Our data indicate that the observed changes, irabisence of sign of health
impairment, might be indicative of a risk of evatut into airway inflammation.
Increased serum cytokines might be interpretedresune changes indicative of lung
inflammation that may potentially evolve into oveisease, such as ODTS (Rushton,
2006).

Several studies proved that serum protein cond@riseamay be altered as a result of
different disease states and interpretation ofrsgototein electrophoretic patterns can
be helpful in confirming the diagnosis of some dsas (Israél-Assayag and Cormier

2002) Our results showed a statistically significarffedtence between animal breeders

and non breeders serum concentratiombf3-globulin and total serum protein. This

might be due to increased exposure to biologicahtmyin animal breeders (e.g. acute/
chronic infections etc.). In this study increases@mum proteins seems consistent with
increased serum cytokines. A difference among pi) @attle breeders was observed.
Bigger changes were found in the swine breeders. Ay be due to the phase of pig
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weighing, which is typically associated with a higlegree of agitation and aero-
solization of and exposure to air-borne dusts. Heurnhore, air sampled from pig
confinement buildings contains grain dusts, ammduiagi and bacteria, mostly Gram-

positive but also Gram-negative bacteria, typicethated with ODTS.

The role of airborne endotoxins in modulating thesenmune changes is under
discussion. Another study showed that pig farmetk less than 5 years of work had a
higher prevalence of organic dust toxic syndronantthose who had been working as
farmers for a longer time, suggesting the possjbdf an adaptation mechanism (Von
Esseret al.,2003).

Endotoxin might play a role also in this adaptatisimce it is known that repeated
exposure to these substances may results in anuatien of the inflammatory

response, referred to as “endotoxin tolerance” &illawm, 1995; Israél-Assayag and
Cormier, 2002).This may be associated with the increased levél-d40 we observed

in animal breeders. Moreover, it should be takewlue account that animal feedings
contain high amounts of proteins from soybean inctvtspecific mitogens such as
lectins can be present, and also the immune régct pollens should be taken into

consideration.
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3.2 Spirometry Test
3.2.0 Introduction and aim of the study

Since working in animal housings can be associatgd exposure to organic dust,
bacteria, moulds, endotoxin, and ammonia in comagans that can induce cellular and
immunological responses and result in respiratasgakes, respiratory symptoms are
commonly reported among farmers and animal breggdarscularly in swine farmers.
For this reason, we decided to evaluate all theospstric tests that were conducted
during routine health surveillance for the two stuploups to check whether immune
changes are associated with signs of respiratopaimment. Spirometric measures of

lung function were compared between breeders antefa as control subjects.

3.2.1 Methods

In both groups of the study subjects (Groups A Bnd=199) pulmonary function data
were collected according to the standard protodth & portable Spirometer, (Pony
Fx®, COSMED® equipment, USA). All subjects wererest for 15 minutes and were
not allowed to smoke for 1 hour prior to the meament. The procedure was carefully
explained to the agricultural workers to avoid kakound mouthpiece and to make a
maximum inspiration with perfect expiration and hlatt hesitation and leaning
forward. The registered parameters were FVC, FIPEE, PIF, FEF 25-75%, MEF 75%,
MEF 50% and MEF 25%1To avoid cross infection with microorganisms betwee
subjects, disposable bacterial filters (Micro Gaviiasys Healthcare) were useft
least three satisfactory forced maximal expiratimese performed by each subject and
the best value was accepted for analyses. Thetsemwdre also expressed as a
percentage of predicted values and FEV1/FVC x 18¢ ealculated.
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Fig 3-2. Pony Fx Desktop Spirometer and Flow-Voluméoop showing successful FVC maneuver
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Data Analysis

We used Statistical Package for Social SciencesSS@@rsion 18) and STATA
package (version 12). Since the distribution ofugal were normal, mean values and
standard deviations (SDs) for all the lung functimeasures for the 199 participants
were calculated. Association between measured flumgfion parameters and exposure
among the 199 participants were estimated in camndeadjusted additive differences in
linear regression models. Results of linear regoaswere presented as odds Ratios
(OR) with 95% confidence intervals (Cl). Odds Ratiwere adjusted for the potential
confounders (age, nationality, job and smoking).

3.2.2 Results

Majority of workers had normal spirometry resul88.2%) as illustrated iffable 3-7

below.

Table 3-7. Spirometry results for the sample of wdeers (2010-2012)

PFR Results Percentage
Normal 83.2
Obstructive 2.4
Restrictive 5.7

Not interpretable 7.7
Small airways obstruction 1.0
Total 100.0

Tables 3-8 to 3-10explain about lung function indices resulted fropir@metry tests
for both groups of workers. Mean, crude and adgustalues for univarite and
multivariate linear regression models were caledaind presented in the following

tables.
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Table 3-8. Lung function indices (as percent of tharetical) by job title. Results of univariate and rultiple

linear regression models (Group A, n=103).

No. Mean Crude 95% ClI Adjusted 95% CI
difference difference*
FVC
Farmer 12 98.5 (Reference) (Reference)
Breeder 63 99.3 1.4 -9.8,12.7 4.0 -8.4,16.4
Swine 23 96.7 -1.1 -13.9,11.7 0.0 -14,14
Cattle 30 99.4 15 -10.7,13.8 4.6 -9.2,18.3
Fish 10 104.9 7.0 -8.4,22.4 11.8 -6.3,29.8
FEV1
Farmer 12 93.8 - (Reference) - (Reference)
Breeder 61 94.7 1.94 -7.9,11.7 4.7 -5.8,15.3
Swine 21 97.1 3.3 -8,14.7 5.1 -6.9,17.1
Cattle 30 96.3 25 -8.2,13.2 7.2 -4.4,18.8
Fish 10 91 -2.8 -16.2,10.6 -2.5 -17.8,12.7
PEF
Farmer 12 85.2 - (Reference) - (Reference)
Breeder 63 79.8 -5.5 19.3,8.4 -5.4 -20.1,9.4
Swine 23 69.3 -14.5 -29.2,0.3 -12.7 -27.9,2.5
Cattle 30 89 3.4 -10.7,17.6 6.3 -8.6,21.2
Fish 10 81.1 -11.6 -29.4,6.2 -17.9 -37.5,1.6
FEV1/FVC %
Farmer 12 97.5 - (Reference) - (Reference)
Breeder 61 99.7 1.2 -8.0,10.4 4.4 -6.1,15.01
Swine 21 97.8 -0.7 11.49.9 0.8 -11.3,12.9
Cattle 30 100.9 2.3 -7.7,12.4 7.12 -14.5, 18.8
Fish 10 100.4 1.9 -10.7,14.5 5.35 -9.9,20.6
FEF25-75%
Farmer 12 83.7 - (Reference) - (Reference)
Breeder 62 82.2 -0.5 -17.5,16.5 3.3 -14.7,21.2
Swine 22 89.1 5.4 -13.9,24.9 4.9 -15.7,26.5
Cattle 30 81.1 -2.6 -21,15.9 3.7 -16.4,23.8
Fish 10 76.4 -7.3 -30.5,15.8 -1.5 -27.9,24.8
MEF 75%
Farmer 12 84.9 - (Reference) - (Reference)
Breeder 53 77.5 -7.4 -21.5,6.8 -5.5 -20.4,9.4
Swine 21 71.8 -13 -28.6,2.5 -11.4 -27,4.9
Cattle 25 85 0.13 -15,15.2 2.4 -13.4,18.4
Fish 7 67.6 -17.20 -37.7,3.3 -12.8 -33.7,8.2
MEF 50%
Farmer 12 99.4 - (Reference) - (Reference)
Breeder 53 87.5 24 -19.4,145 -1.3 -19.3,16.7
Swine 21 89.4 -0.4 -19.9,19.1 -0.8 -21.5,19.9
Cattle 25 86.1 -3.8 -22.7,15.1 -2.2 -22.4,17.9
Fish 7 86.3 -3.5 -29.1,22.5 -0.9 -26.5,26.4
MEF 25%
Farmer 12 89.6 - (Reference) - (Reference)
Breeder 53 88.7 7.5 -15.2,30.2 12.7 -10.1,35.6
Swine 21 98.5 16.8 -8.8,42.5 17.8 -8.3,43.9
Cattle 25 84.1 2.4 -22.4,27.3 9.3 -16.1,34.7
Fish 7 79.1 -2.7 -36.2,31.1 10.3 -23.1,43.7

* Adjusted for age, country of origin (EU vs non-EU),smoking (yes, no; and cigarettes/day).
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Table 3-9. Lung function indices (as percent of tharetical) by job title. Results of univariate and rultiple

linear regression models (Group B, n=96).

No. Mean Crude 95% ClI Adjusted 95% CiI
difference difference*

FVC

Farmer 26 98.3 (Reference) (Reference)

Breeder 54 97.1 -1.2 -7.7,5.3 1.6 -5.1,8.4

Swine 24 98.8 0.5 -7.2,8.2 2.2 -5.8,10.1

Cattle 30 95.7 -2.6 -9.9,4.7 1.2 -6.3, 8.8
FEV1

Farmer 27 98.2 - (Reference) - (Reference)

Breeder 55 93.9 -4.3 -11.5,2.9 -0.6 8.8,7.6

Swine 24 95.6 -2.6 -11.3, 6.0 0.4 -9.1, 10.0

Cattle 31 92.7 -5.6 -5.6,4.1 -1.3 -10.4,7.7
PEF

Farmer 26 91.0 - (Reference) - (Reference)

Breeder 53 81.9 -9.1 -20.4, 2.25 -6.8 -19.7, 6.1

Swine 24 82.3 -8.7 -22.1,4.8 -7.9 -23.1,7.18

Cattle 29 81.6 -9.4 -22.3,3.4 -5.9 -20.3, 8.5
FEV1/FVC %

Farmer 27 104.2 - (Reference) - (Reference)

Breeder 55 100.6 -3.6 -9.0, 2.1 0.27 -5.9,6.5

Swine 24 100.1 -4.1 -11.0, 2.7 -1.3 -8.6,5.9

Cattle 31 101.0 -3.2 -9.6, 3.2 15 -5.3,8.4
FEF25-75%

Farmer 26 97.2 - (Reference) - (Reference)

Breeder 48 85.0 -12.2 -26.8,2.4 -6.1 -21.9,8.3

Swine 20 86.4 -10.7 -28.7,7.2 -6.1 23.9,11.6

Cattle 28 83.9 -13.2 -29.7, 3.2 -7.3 24.2,9.4
MEF 75%

Farmer 25 97.2 - (Reference) - (Reference)

Breeder 47 85 -12.2 -26.8, 2.4 -6.8 -21.9, 8.3

Swine 20 82.3 10.8 -28.7,7.2 -6.1 -23.9,11.6

Cattle 27 83.9 -13.2 -29.7, 3.2 -7.4 -24.2,9.5
MEF 50%

Farmer 25 99.2 - (Reference) - (Reference)

Breeder 47 88.1 -11.1 -25.7, 3.6 -6.6 -22.4,9.2

Swine 20 88.6 -10.6 -28.5,7.2 -6.3 -24.7,12.1

Cattle 27 87.8 -11.4 -27.9,5.8 -6.9 -24.5,10.8
MEF 25%

Farmer 25 107.9 - (Reference) - (Reference)

Breeder 47 85.9 -16.3 -42.5, -1.45 -16.3 -37.8,5.2

Swine 20 87.6 -20.4 -45.4, 4.7 -15.2 -40.3,9.8

Cattle 27 84.7 -23.2 -46.4, -0.3 -17.1 -41.2,6.9

* Adjusted for age, country of origin (EU vs non-EU),smoking (yes, no; and cigarettes/day) and BMI
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Table 3-10. Lung function indices (as percent of #oretical) by job title. Results of univariate andmultiple
random-intercept linear regression models (Groups Aand B, n = 199).

Test/ worker No. Mean Crude 95% ClI Adjusted 95% ClI
difference difference*
FvC
Farmer 39 98.1 (Reference) (Reference)
Breeder 119 98 11 -4.8,6.9 3.1 -2.8,9.0
Swine 48 98.7 0.6 -6.4,5.6 1.2 -5.6,8.0
Cattle 61 96.3 0.2 -6.3, 6.7 3.1 -3.5,9.7
Fish 10 104.9 7.7 -3.2,18.7 13.1 0.8,25.5
FEV1
Farmer 40 97.3 - (Reference) - (Reference)
Breeder 118 94.5 0.5 -5.2,6.1 3.0 -2.8,8.8
Swine 46 97.3 2.3 -4.8,9.2 3.3 -3.7,10.5
Cattle 62 92.9 0.0 -6.3,6.3 3.6 -2.8,10.0
Fish 10 90.9 -3.5 -14.2,7.2 -2.9 -15.4,9.6
PEF
Farmer 39 89.3 - (Reference) - (Reference)
Breeder 118 79 -8.1 -16.2,-0.0 -5.8 -14.3,2.8
Swine 48 77.8 -11.1 -21,-1.1 -9.5 -19.4,0.5
Cattle 60 83.9 -5.2 -14.1,3.6 -1.0 -10.4,8.4
Fish 10 73.6 -15.3 -30.9,0.2 -19.4 -37.5,-1.4
FEV1/FVC %
Farmer 40 102.9 - (Reference) - (Reference)
Breeder 118 100.1 -3.2 -8.0,1.6 -1.2 -6.6,4.0
Swine 46 99.2 -4.0 -9.9,1.9 -3.1 -9.4,3.3
Cattle 62 100.7 -2.8 -8.1,2.5 -0.1 -6.1,5.9
Fish 10 100.4 -2.6 -11.8,6.6 0.3 -11.1,11.6
FEF25-75%
Farmer 39 94.5 - (Reference) - (Reference)
Breeder 112 83 -10.1 -19.8,-0.5 -3.5 -13.5,6.5
Swine 43 89.3 -2.5 -15.3,10.3 0.6 -12.4,12.5
Cattle 59 79.6 -12.8 -23.3,-2.4 5.4 -16.5,5.8
Fish 10 76.3 -16.3 -35.6,3.0 -7.6 -29.7,14.6
MEF 75%
Farmer 38 92.4 - (Reference) - (Reference)
Breeder 102 80 -11.4 -20.3,-2.6 -6.6 -15.6,2.4
Swine 42 78.2 -13.1 -24.2,-2.0 -9.3 -19.9,1.4
Cattle 53 83 -8.9 -18.6,0.7 -2.9 -12.9,7.0
Fish 7 67.6 -23.9 -43.1,-4.8 -17.3 -36.3,1.6
MEF 50%
Farmer 38 97.6 - (Reference) - (Reference)
Breeder 102 86.8 -8.1 -18.2,1.9 -3.5 -13.9,6.8
Swine 42 90.4 -4.4 -17.4,8.5 -1.5 -14,11.1
Cattle 53 83.8 -10.1 -21.3,1.1 -5.2 -16.9,6.5
Fish 7 86.3 9.1 -31.4,13.2 -3.4 -25.5,18.8
MEF 25%
Farmer 38 101.1 - (Reference) - (Reference)
Breeder 102 86.3 -15.6 -30,-1.3 -4.9 -19.2,9.4
Swine 42 93.9 -6.3 -23.8,11.2 0.9 -15.8,17.7
Cattle 53 81.2 -20.9 -20.9,8.1 -9.9 -25.9,6.1
Fish 7 79.1 -22.1 -22.1,15.6 -4.2 -34.1,25.6

* Adjusted for age, country of origin (EU vs non-EU),smoking (yes, no; and cigarettes/day)and BMI.
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3.2.3 Discussion

Different studies have shown that longer exposarewtine confinement environment
can cause more decline in FVC and FEV1 and alsela@ate mean age related annual
decline in FEV1 (Omland, 2002; Djurécet al, 2004; Zedjeet al., 1993). Our results
implied that although animal breeders had showativgly lower mean values of
spirometry measurements than farmers but this rdiffee was not statistically
significant. The other point was that there wastatistically significant difference
between European and Non-European workers for FM&/1, PEF, FEF 25-75%,
MEF 75% and MEF 25% through linear multivariate resgion analysis which is
consistent with the literature. Studies in otheurddes suggest that those of African,
Japanese, Indian, and other non-European ethsitiiee lower lung function for their
body size than Europeans (Hancox and Baxter, 2B8begrinoet al, 2005). In these
countries, predicted values for non-whites are swnes adjusted by subtracting an
“ethnic factor” of 12% from the predicted values Europeans. While most of the LFT
studies performed in non-European populations heh@vn greatly decreased lung

volumes compared to Europeans.

Finally, the present study did not point out argnsficant difference in the values of the
basic pulmonary function tests in the animal bregds. controls. This might suggest
that, despite some evidence of immune activatiowonkers and in particular animal

breeders, there is not a clear evidence of regpyraffect suggesting that the levels of
activation observed can be considered adaptivenahéarly signs of disease. Further

investigation on this issue is recommended.
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Chapter Summary

In this chapter the third pilot study has been ax@d. In the last step a spirometry
test has been carried out to compare the resuttseba two types of workers
(exposed/ control). In the following chapter fimainclusions and recommendations

of the studies are presented.
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CHAPTER IV Overall Conclusions

This PhD project has been carried out in the fraina wide research project that is
being conducted in the region of Lombardy, addisse occupational exposure to
biological risk factors among farmers and animakers. Therefore, the overall results
of these studies consit of a broad information méigg i) the exposure of workers to a
selected group of biological agents (bacteria, sasu and organic dusts); ii) the
identification of early immunological signs of effeand iii) the assessment of the
immunity against tetanus of the agricultural woskef the region, considering different
population subgroups. The overall results of thediss have brought the following

integrated conclusions:

High percentage of antCoxiella and Leptospira antibodies found in agricultural
workers might suggest that these agents might despread in north Italy. There was
no antiBrucella andSalmonellagG detected which might reflect the fact thatthrea

is clear from these two important zoonotic disea€es results suggest that zoonoses,
especiallyCoxiellaandLeptospirain north Italy may have a work related charactet a
all agricultural workers (breeders and farmers3spective of contact to animals, are
accounted as at risk groups because of the ubigupoesence of these risk factors in
the rural environment (for examplégptospira in surface water contaminated by
rodents’ urine) while some tick-borne diseadagr(e borreliosis which can also affect
farmers are probably underestimated, perhaps dubetdow access of agricultural
workers to occupational health care and a stillrpsarveillance of these diseases.
Finally, the present data draw attention to the dnae confirm and extend
seroprevalence studies in a broader high risk @djoul in order to better define the risk

and, if necessary, take appropriate measures vemreoonotic diseases.

With regards to anti HEV IgG method, we compared type of commercial assays
which resulted in different outcomes in a cohortwafrkers, and one out of the two
showed an unanticipated high prevalence on antisodi the study groups, confirming
that hepatitis E can be considered an emergingtttioe pig breeders. However, it is
also shown by literature that different assaystf& detection of anti-HEV IgG can
result in significantly different results. Thereforfuture studies on the development of

standard diagnostic tests and their validationnaeganted.
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Farmers in our region had relatively good immuretust to tetanus and in general
Italian and other workers from Eastern Europeannties had better immunity in
comparison to migrant workers from developing cdest Occupational health
physicians and other health personnel should hkeas that investigation on history of
immunization especially, in migrant workers, cait iia providing reliable information
but that very often anamnesis collection alone estenate the real risk, since most of
the workers have some, even very small, coveragehis light, preventing tetanus
should be a high priority for all primary care pitygns and occupational health
personnel, having in mind that in the majority bé tcases a booster dose of tetanus
toxoid is extremely safe and effective in providihg coverage needed in all the cases

where, for several reasons, the detection of adiltiber cannot be performed.

Different studies have shown that occupational eyp® to organic dusts induces
inflammatory responses and apparent condition omume system activation

measurable in serum levels, which might evolve BTS. In this pilot study, we found

that animal breeders show signs of immune systdiviaéion, and that pig breeders are
a subgroup particularly at risk. Deeper investmai especially in pig breeding
facilities, involving higher numbers of workers, lleating key environmental

parameters, such as quantity and quality of thennmaloor airborne contaminants are
necessary. The prognostic significance of the ofeserchanges may be clarified
through the collection of retrospective epidemiaday data as well as during the
continuous health surveillance of animal breedesfy a particular attention to any

immune system and respiratory system changes.

It is noteworthy to underline that spirometry résudhiled to point out any significant
difference among animal breeders and controls daggiung functions, and this data
might suggest that for the levels of immune acibratobserved in the study, no
significant respiratory changes are anticipated. t@, other hand, spirometry study
confirmed that there were statistically significalifferences between workers by their

nationality, as expected by literature.

88



RAMIN TABIBI- PHD THESIS 2012

Recommendations and Dissemination of the Study Rdssi

As in any other study on biological risks and aditogeding, a close collaboration
between medical doctors and veterinarians is slyongeded, in the frame of the so
called “one health approach”. Since animal breedees presumably the population
subgroup mostly exposed to biological agents, thagt be firstly addressed by studies,
having in mind that also consumers have to be takignaccount. It is also clear that
food quality and safety can’'t be assured if workersd animals’ health as well as
welfare are not equally implemented. In this frarmdwworkers employed in each
phase of the productive process, from breedindatoghtering, have to be considered.
As a matter of fact, they can as well act as aativpassive subject in the transmission
of diseases: workers can be infective, due to aagious status, or infected by

pathogenic agents able to cause from mild to seliseases.

The findings resulting from this research might dagconomical and sanitary
implications for new management and food trackimgcedures, which includes

reductions of farming cost, decrease of zoonoseake risks and customer safety

The results of the study might be beneficial fag ttnprovement of knowledge on the
biological (bacteria and viruses) and chemical §arg dusts) risks present in specific
stages of the animal breeding and food productibainc (breeding, slaughtering,
processing) and their mechanisms of action, andhimigelp occupational health

physicians in setting up their health surveillamm®grammes. This will allow to

highlight the different phases of the productiorcleyin which specific risks are

generated, and to identify the objectives of appatg@ preventive interventions. The
intense activities of dissemination of the resuten be spread among farmers,
consumers and other stakeholders (e.g. veterirgargand physicians, etc.) for the
purpose of awareness of the possible risk factoesenmt in the sector together with
appropriate tools for their prevention and contholaddition results of the current study
were presented to the scientific communities durimgtional and international

congresses and also to the various social acttmested in regional events, and finally
submitted to international journals for publicason
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Appendix | Study data sheet & consent form

PROGETTO:

‘“PRESENZA E DISTRIBUZIONE DI INDICATORI DI CONTATTO CON IL
VIRUS DELL'EPATITE E E DI ALTRI AGENTI BIOLOGICI NE ~ GLI
ALLEVATORI DELLA REGIONE LOMBARDIA”
SCHEDA INFORMATIVA

Presso I'Azienda Ospedaliera San Paolo, Polo Usitegio, € in corso un progetto di
ricerca in stretta collaborazione con I'Universiégli Studi di Milano che ha lo scopo
di studiare la sieroprevalenza di anticorpi inddcatli contatto con il virus dell’epatite
E ed altri agenti biologici patogeni nei lavoratdegli allevamenti della Lombardia.

| partecipanti allo studio saranno reclutati suebaslontaria negli allevamenti lombardi,
a partire da coloro che sono gia coinvolti nel paogma di sorveglianza sanitaria
realizzato dall’Azienda Ospedaliera San Paolo, Rulversitario.

Lo studio trasversale ha lo scopo di definire lavpienza di specifici indicatori di
avvenuto contatto con patogeni di origine animali@ @articolare, virus dell’'epatite E e
verificare possibili variazioni del rischio in rapqo alla tipologia di allevamento ed alla
mansione svolta.

Questo studio portera evidenti benefici per i lator degli allevamenti, verso i quali
potrebbero essere avviati specifici programmi divpnzione, indirizzati a ridurre il
rischio di contatto con agenti biologici e quindiche gli effetti piu gravi, quali ad
esempio i casi di epatite E fulminante che colpiscsoprattutto le donne in gravidanza.
Altri benefici effetti dello studio potranno integare gli animali degli allevamenti e,
soprattutto, i consumatori di cibi di origine animaOvviamente, i partecipanti avranno
anche il beneficio di un approfondito controllo gebprio stato di salute.

Per svolgere la ricerca descritta € necessariall@borazione di lavoratori disponibili a
sottoporsi a:
1. Intervista sullo stato di salute e sul lavoro svalalla fine delle scuole;
2. Visita medica generale;
3. Un unico prelievo di sangue venoso per la ricereglidanticorpi previsti dal
protocollo.

Il tutto sara effettuato da un Medico abilitataahiredera non oltre mezzora di tempo.

Non sono previsti rischi, né effetti collateralidisagi essendo il prelievo venoso una
procedura poco invasiva

Prima di accettare potra consultarsi con i suoiigiiari o con il suo medico di base, se
lo ritiene necessario.

La informiamo che i suoi dati personali, ai serdild. L. n’196/2003, verranno raccolti

ed archiviati in modo adeguato e saranno usatusiseimente allo scopo della ricerca
in forma anonima.
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La sua partecipazione allo studio e assolutaméeeal e volontaria. Potra decidere di
non partecipare o di ritirare il consenso in q@sEsmomento e per qualsiasi ragione,
senza che cio comporti alcuna riduzione nell’atiemz dei Suoi confronti.

Con il Suo consenso, il Medico di famiglia verrdonmato della Sua partecipazione
allo Studio e potra richiedere al Medico speriment& informazioni dettagliate al
riguardo.

Le chiediamo infine di poter impiegare i dati s¢igci che emergono dal presente
studio, ferma restando I'assoluta riservatezzaSaeii dati personali, in accordo con la
normativa vigente (Legge n. 196/2003).

Il Protocollo di questo esperimento é stato redettoonformita alle indicazioni della
Dichiarazione di Helsinki e delle orme di BuonatfmClinica ed e stato approvato dal
Comitato Etico di questo Ospedale.

Per qualunque informazione ulteriore e comunicazdurante lo studio sara a sua
disposizione e potra contattare il Dott. Colosioauglio al numero telefonico
0281843465.

Firma del Medico Ricercatore
Dott. Claudio Colosio
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CONSENSO ALLA PARTECIPAZIONE ALLO STUDIO

NOME E COGNOME
INSEDIAMENTO
PRODUTTIVO
INDIRIZZO
NUMERO DI
TELEFONO

1. Confermo di aver capito le informazioni fornite laulsperimentazione
propostami e di avere avuto l'opportunita di faemende durante il
colloquio informativo svoltosi in data odierna.

2. Capisco che la mia partecipazione € volontaria e sbno libero/a di
ritirarmi in qualsiasi momento, senza dare alcymiagazione, senza che la
mia assistenza medica e senza che i miei dirgtilleyengano interessati.

3. Capisco che la mia cartella clinica possa essett@a ldai ricercatori
responsabili dello studio “PRESENZA E DISTRIBUZIONEDI
INDICATORI DI CONTATTO CON IL VIRUS DELL'EPATITE EE DI
ALTRI AGENTI BIOLOGICI NEGLI ALLEVATORI DELLA REGIONE
LOMBARDIA”.

4. Do l'autorizzazione perché questi ricercatori, gtiddal Dott. Claudio
Colosio, abbiano accesso alla mia cartella clinica.

5. Acconsento a partecipare al suddetto studio.

Cognome/Nome Lavoratore Data Firma de
partecipante

Cognome/Nome Medico Data Firma dello
sperimentatore
cheihBbrmato il paziente

Firma del testimone (obbligatoria solo quando #ipate non € in grado di leggere |l
modulo di consenso informato)

Firma del Rappresentante legale (obbligatoria selaasi previsti dalla legge)
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Appendix Il PhD Timetable

Timetable for PhD completion |

ACTIVITY! TIME Jan—-March 2010 Sep 2010 July 2011 July-Sept2011 Oct.2011-Dec 2012

Literature search,
Preparation of tools,
Proposal Development and
Presentation

————————

Field Work

Laboratory analysis

Dataentry and analysis

Preparation and
submission of papers

Compilation and
submission of Thesis
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Appendix Ill Table of Main zoontic diseases

Main Zoonotic Diseases; Source Health Protection Agncy (Source: HPA)

Disease

Organism

Main reservoirs

mode of transmissn to humans

Anthrax
Animal influenza

Avian influenza
Bovine tuberculosis
Brucellosis

Cat scratch fever
Cysticercosis
Cryptosporidiosis
Erysipeloid

Fish tank granuloma

Food poisoning

Giardiasis

Glanders
Haemorrhagic colitis
Hantavirus syndromes
Hepatitis E

Hydatid disease
Leptospirosis
Listeriosis

Lyme disease
Orf
Pasteurellosis
Plague
Psittacosis

Q fever

Rabies

Rift Valley fever
Ringworm

Tickborne encephalitis

Toxoplasmosis
Trichinellosis

Viral haemorrhagic
fevers

West Nile fever
Zoonotic diphtheria

Bacillus anthracis

influenza viruses
Influenza virus, avian
strains

Mycobacterium bovis
Brucella species

Bartonella henselae
Taeniaspecies
Cryptosporidium species
Erysipelothrix rhusiopathiae
Mycobacterium marinum

Campylobacter species
Salmonella species
Giardia lamblia
Burkholderia mallei

Escherichia coli 0157
Hantaviruses

Hepatitis E virus

Echinococcus granulosus
Leptospira species
Listeria monocytogenes
Borrelia burgdorferi

Orf virus

Pasteurella multocida
Yersinia pestis
Chlamydophila psittaci

Coxiella burnetii
Rabies viruses

Rift Valley fever virus
Dermatophyte fungi

Tickborne encephalitis virus rodents, small mammals, livestock

Toxoplasma gondii
Trichinella spiralis

livestock, wild animals, environment

livestock, humans

poultry, ducks

cattle

cattle, goats, sheep, pigs
cats

cattle, pigs

cattle, sheep, pets

pigs, fish, environment

fish

poultry, farm animals
poultry, cattle, sheep, pigs
humans, wildlife

horse, donkey, mule

ruminants

rodents

not yet known
dogs, sheep
rodents, ruminants

cattle, sheep, soil

ticks, rodents, sheep, deer, small mammals

sheep

dogs, cats, many mammals

rats and their fleas

birds, poultry, ducks

cattle, sheep, goats, cats
dogs, foxes, bats, cats

cattle, goats, sheep

cats, dogs, cattle, many animal species

cats, ruminants

pigs, wild boar

direct confagestion

may be reverse zoonosis

direct contact
milk
dairy products, milk
bite, scratch
meat
water, direct contact
direct contact

direct contact, water

raw meat, milk
foodborne
waterborne, person to person

direct contact
direct contact (and
foodborne)

aerosol

not yet known
ingestion of eggs excreted by
dog

infected urine, water
dairy produce, meat products
tiek bit
direct contact
bite/scratch, direct conta
flea bite

aerosol, direct contact
aerosol, direct contact, milk,
fomites

animal bite
direct contact, mosquito bite

directacont
tickbite, unpasteurised milk
products
ingestion of faecal oocysts,
meat

pork products

Ebola, Crimean-Congo HF, variously: rodents, ticks, livestock, primates,direct contact, inoculation,

Lassa and Marburg viruses
West nile virus

Corynebacterium ulcerans cattle, farm animals, dogs

bats

wild birds, mosquitoes

ticks
mosquito bite

direct contact, milk
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Appendix IV Curriculum Vitae

TABIBI, RAMIN

GenderMale Civil Status:Married
Country & Place of Birthtran Date of Birth:196=
First nationality:lran, Islamic Republic of

E-mail for correspondencéabibir@yahoo.cornr

Communicable Disease Environmental Health Researcl 6-10
Epidemiology 6-10 years Epidemiology 6-10 years years

Mother Tongue 1 Persiar Mother Tongue 2+
U.N. Proficiency Examinatioles

If yes, please indicate the language(s) & yeadsdjfccate was obtainelELTS 2004,
Band Score 6.5

Working LanguagesSpeaking Reading Writing
English Advanced Advanced Intermediate
Italian Intermediate Basic Basic
Arabic Basic Intermediate Basic

Educational details

Year Name of Education Institution Degree / Title of degree/diploma and
Diploma description of studies

2004 University of York M. Sc Health sciences (Health

2006 York, Yorkshire servicses Research)

United Kingdom of Great Britain
and Northern Ireland

1995 Tehran University of Medical M.PH Medical Parasitology-M.Sc
1998 sciences Tehranlran
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1991 Ahwaz Jondishapour university of B.Eng Public Health
1994 Medical Sciences Iran

1984 Ahwaz Jondishapour university of B. Sc. Public Health
1987 Medical Scienceslran
(Islamic Republic of)

Other educational details
Occupational Health

Are you currently employed by an international aigation as explained abov¥®es

Organization: Duty Station: From: Grade:

International Centre for Rural PhD student, 2010

Health, Milan, Ital Epidemiologist, researcher

Organization: Duty Station: From: - To:

University of Kent Occupational Health 2007 - 2009
department

Additional information, if anyl have been mostly out of Iran snce 2004, living 6 years ii
the England and 3 years in Italy and also travellig to other countries, Canada, Africa,
Asia European countries and working experience of \WO research projects all forced

me to apply for a suitable job in WHO website.

Do you have professional experience outside of houmne country (e.g., short-term
assignments, management responsibility, extensismess travel)Yes

Please specify the country and field of wdrlan, Ministry of Heath, CDC group, Sudan,
WHO _ Shistosomiasis executive eradication methodtaly, International Centre for
Rural Health , Milan

Exact Title of Position held:  Director of Malaria and Schistosomiasis control in
Khouzestan province, Iran

Brief description of duties and responsibilities:

Teaching at University of Kent
Managing Malaria- and Shistosomiasis control progranes in all the districtts in
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Khouzestan province.

Cooperation in national and international researchproject (e.g.WHO research
projects)

Preparing necessary medication for prevention andréatment

Preparing necessary workshops for training personrie

Data processing and analysis

Attending in international and national workshops and congresses

Attending in WHO national and International coursesand workshops

Relevant experience, living abroad, additional skills

* Iran’s representative in the World Health Organisation East Mediterranean
Countries (EMRO) Inter-country Meeting of National Programme Managers for
the Prevention and Control of Schistosomiasis andd8-transmitted Helminthiases,
Sana’a, Yemen May 2003.

* Fellowship in Schistosomiasis Eradication and Cdrol — WHO - Khartoum,
Sudan, September 2001.

* Diploma Course of Malaria and Planning its Contrd — WHO Regional Training
Centre in Bandar Abbas, Iran September and Novembe2000.

LECTURES
» Teaching experience in KIMHS, University of KentSeptember 2007.

« Established various courses in prevention and camol of communicable diseases
for health personnel in Khuzestan province from 198-2004.

» Organised training seminars and workshops for théealth staffs from 1994 -
2004.

HONOURS

* Commendation from AJUMS Vice Chancellor of HealthAffairs for the research
on the prevalence of iron deficiency anaemia in 696month children of Ahwaz
district in Iran, 2005.

» Commendation from the Minister of Health for participation in Poliomyelitis
Eradication Programme 2003.

AWARDS

» Scholarship Award from department of Occupational Medicine, , “Clinica del
Lavoro” of Universita degli Studi di Milano for a 3 years PhD course ir
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Occupational Medicine and Industrial Hygiene from JAN 2010 to DEC 2012.

» Scholarship Award from the Iranian ministry of Health and Medical Education
for an MSc in Health Services Research, University of York United Kingdom.
2004-2006 (Funded by UN).

* WHO fellowship in Schistosomiasis Eradication andControl - Khartoum, Sudan,
September 2001.

* WHO fellowship in Malaria and Planning its Control — WHO Regional Training
Centre in Bandar Abbas, Iran September and Novembe2000.

Publications, fellowships, etc.:

Tabibi R, Consonni D, Brambilla G, Melzi d'Eril G, Sokooti M, Romano L,
Somaruga C, Vellere F, Varischi G, Colosi.(2012Rischio di zoonosi per i lavoratori
agricoli Lombardi. G Ital Med Lav Ergon. 34:3(2 Suppl):164-165.

* Tabibi R, Corsini E, Brambilla G, Bonizzi L, Melzi d'Eril G, Rabozzi G, Sokooti
M, Romano L, Somaruga C, Vellere F, Zanetti A, Colsio C. (2012).Immune
changes in animal breeders: a pilot study conducted in northern Italy. Ann Agric
Environ Med. 2012;19(2):221-5.

» Colosio C, Somaruga C, Vellere F, Neri L, Rabozzis, Romané L, Tabibi R,
Brambilla G, Baccalini R, d'Eril GV, Zanetti A, Col ombi A. (2010).Biological risk
prevention in agriculture and animal breeding: immunization strategies. G Ital Med
Lav Ergon;32(4 Suppl):302-5.

* Giulia Rabozzi, Luigi Bonizzi, Eleonora Crespi, Giiara Somaruga, Maryam
Sokooti,Ramin Tabibi, Francesca Vellere, Gabri Brambilla, Claudio Coloso.
(2012).Emerging Zoonoses. the " One Health Approach”.Saf Health Work ;3(1):77-
83.

* R. Tabibi, E. Corsini, C. Somaruga, M. Sokooti, G Rabozzi, F. Vellere, C
Colosio,G. Brambilla. Occupational exposure to biohazards and endotoxins among
agricultural workersin the region of Lombardy, Northern Italy. Toxicology Letters ;
205 August 28, 2011. p. S151.
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* G. Rabozzi, C. Colosio, E. Crespi, C. Somaruga, MSokooti, R. Tabibi, F.
Vellere, G. Brambilla (2011).La dieta come elemento cardine della promozione della
salute nei luoghi di lavoro nella ricerca scientifica e nella pratica. Primi risultati del
progetto EU FAHRE. Giornale italiano di medicina del lavoro ed ergoomia;33:3,
Suppl, 360-363.

» Keikhaei B, Zandian K, Ghasemi A, Tabibi R.. (20@) Iron-deficiency anaemia
among children in southwest Iran. Food Nutr Bull;28(4):406-11.

 Tabibi R., Farahnak A. (2002),Ecology and Parasitic I nfection of Caught Fish in
Hoofel Lagoon and Its Relation to Public Health. Presented in the 10t

International Congress of Parasitology, VancouverCanada.

A Farahnak, 11 Mobedi, R Tabibi.(2002). Fish Anisakidae Helminthes in
KHuzestan Province, South West of Iran. Iranian Journal of Public Health 31 (3-4).
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Appendix V  Health Surveillance Questaionnaire

U. O. C. di Medicina del Lavoro
-Centro Internazionale per la Salute Rurale-

CARTELLA SANITARIA E DI RISCHIO

Datore di lavoro

Tipo di assunzione — Contratto a tempo: O Indeterminato O Determinato d
Stagionale

Sede/i di

1= A0 ] (o TR
LAVOratOrE ot e e, sessod0 M O F
Natoil ...ooovvviiiiiin . Luogo di nascita

Codice fiscale HEEEEEEEEEEEEEEe

La presente cartella sanitaria e di rischio euétper:

O prima istituzione O esaurimento del documento precedente
3 Al MOTIVE oo e e e
Il Medico Competente .........coovivivi i,
La presente cartella sanitaria e di rischio € ttostida n® .................. pagine.
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VISITA MEDICA PREVENTIVA

DATI OCCUPAZIONALI :idati (*) sono forniti dal Datore di lavoro.(Indicare il n° degli allegati)

(*)Fattori di rischio professionale (descrivere e idicare livelli di esposizione) o profilo di
esposizione per mansione.

* Rumore ONO OSI Lex,8h=dB(A) ............ Lex,w =dB(A) ...... ppeakdB(C)

Indicare fonti di
(3] 001 P4 (o] o [ PP

Valori attenuati da DPI ONO 3 Sli d
QUADI e

= Rischio chimica O NO a Sl

Preparato o sostanza | Monitoraggio ambientale | Monitoraggio | Rilevante/Irrilevante
biologico
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= Rischio biologico O NOQ SI

AN

Fonte: O animali @llevamenti bovini, suini, ovi-caprini) O ambiente O manipolazione

= Movimentazione manuale dei carichi: O NO

3 SI  indice NIOSH(se applicabile)..........ccccooeiiiiiiinninn,

= Movimenti ripetitivi arti superiori :

ONO 3SI indice di rischitOCCRA (se applicabile)

= Posture;: ONO O3Sl

= Vibrazioni: O NO

O Sl WBV (corpo intero)  A(8) (..cvvvennnnnnn. mfs

.......... i

L AE= ] 0] 1= PSPPI
O Sl HAV (mano braccio) A(8) (....vveeeeennee. s

O uv IR OLase
= Videoterminali: ONO 4dsl ...

7Y=L PP
= |avoro notturno: ONO adsili
= Lavoro a turni: ONO 4dasi

» Mansioni tabellate a rischio alcol / sostanze psiattive: O NO O Sl

= Altri
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ANAMNESI LAVORATIVA:

Esposizioni precedenttd NO [ SI  Anno di inizio lavoro ........... Periodi ohattivita
(anni) ...........
Periodo: Azienda: Mansioni svolte Fattori di rigxh

Contemporanea esposizione presso altri datorivdréeo attivita professionale autonoma
NO 0OSI
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Intolleranze all'uso di DPI nelle attivita precetied NO O Sl
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ANAMNESI PERSONALE:

Infortuni e traumi: O NO O SI: Lavorativi O SI: Extralavorativi
Data: Tipo e sede della lesione: Giorni di assenza: dnuale di
invalidita:

Malattie professionali: O NO 3 SI

Data di Natura e causa: Data di Percentuale di
denuncie riconoscimentc invalidita:

Invalidita extraprofessionali riconosciute: O NO O Sl

Data di | Invalidita Natura e causa: Percentuale di
denunci | Civile, invalidita:
a. assicuraz.

private,

INPS, altre....:
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ANAMNESI FAMILIARE:

Patologie di rilievo in ascendenti e/o collaterali: O NO O SI

ANAMNESI FISIOLOGICA:

Alimentazione: O Mista

vegetariana

Carnea

antiallergica

aauaag

Altro(celiaca,etc

Alvo: O regolar O stipsi [ alterno 3 diarroict ( altro

Diuresi: 3 regolare [ nicturia O altro

Ritmo
sonno/veglia: 3 regolar O insonnia O ipersonni O altro

Assunzionedd NO O SI: 3 Vino: unita alcoliche/ die: dal: al:
bevande 0 Birra: unita alcoliche/ die dal: al:
alcoliche: [ Superalcolic unita alcoliche/ die dal: al:

0 Altro: unita alcoliche/ die dal: al:

Caffe: O NO O SI: Numero di tazze die

The: O NO O SI: Numero di tazze die
Fumatore: O NO O SI: O Sigaretta: numero die: Dal ha smesso il
0 Sigaro: numero die: Dal ha smesso il:
O EX 0 pipa: numero die: Dal ha smesso il:
Uso di O NC 3 SI: O cannabinoidi: Opregressa  Oin atto
Sostanze 3 eroina: O pregressa O in atto
stupefacenti 3 cocaina: Opregressa  0in atto
J sintetiche: 0 pregressa Oin atto

Assunzione I NO I SI Psicotropi: O benzodiazepine O antidepressivi O antimaniacali O antistami

abituale di 0 altro
farmaci: O Nefrotossici

O Ototossici:
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O Epatotossic

3 Altri:

Attivita sportive O NC O S O non agonistit tipo:

praticate: O agonistico:  tipo:

3 saltuario: tipo:

Patente di guida:( NO O SI: A

aB

3 altre

Servizio Militare O SI O NO: O Riformato:
o civile:

O Esentato:

Scolarit@ ..o Donatore di sangue O Sl 0
Hobbies:
Donne: Menarca: alreta di:
Cicli mestruali O regolari O irregolari
Menopausa: all'eta di: O fisiologica O chirurgica 0O farmacologica
Gravidanze: ONO aSl: n. 0 a termine 0O con taglio cesareo O altro
Aborti spontaneij:@NO oSt
Vaccinazioni:
Tipo di Prima dose | Seconda dosg Terza dose | Richiamo| Titolo
vaccinazione: (data): (data): (data): (data): anticorpi
(data):
Antitetanica

ANAMNESI PATOLOGICA REMOTA

Allergie cutanee O NO d Si

N Ierg|e resp B e
T Al g
L
Artropatle ............... L
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Broncopneumopatiedd NO ad Si

oo |opat| o L g
Dermopat S L g
TR L g
D|s||p|dem|e ........... i
Emopat| o L s

Ep atopa por L L
T
Ipertensmneartenosﬁ B
Ipoacu3|a ........ e i
Nefropatle .............. R
Neuropat|e ............. R T
T
PS|copat|a .............. P g
T|reopat|e ............... i
Blocchi rachidei acuti nell'ultimo anno O NO a Si
Lombosciatalgie 0 Dx {7 Sx 0 NO sl
Cervicobrachialgie 0 Dx (7 Sx 0 NO a s
Fratture pregresse O NO a Sl
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Eventuali schede per rischi specifici, in allegato:

O Valutazione del rachide O Questionario patologie neoplastiche nasali
 Valutazione arti superiori O Valutazione rischio cardiovascolare
O Lavoro a videoterminale O Questionario sostanze dermolesive
O Lavoro in quota e sospeso O Schede per il “mobile worker”
a
a

O Lavoro notturno Valutazione rischio dipendenze
[ Questionario patologie respiratore

ANAMNESI PATOLOGICA PROSSIMA E STATO ATTUALE

Il Sottoscritto dichiara che quanto riferito al Memle, quindi riportato nell’anamnesi, corrisporadie
vero.
Il Sottoscritto si impegna, inoltre, ad informaitofuturo, su ogni variazione del proprio statediute.
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ESAME OBIETTIVO GENERALE

Condizioni generali: Buone 0 SI O NO

Peso Kg. ........ Altezza cm. ........ BMI (Kg/?n) ....... Trofismo muscolare

Collo e tiroide: Nellanorma O SI

0 NO

Cute ed annessi: Cute trofica ed elastica; annessi sec@edso ed eta [ Sl

0 NO

App. cardiovascolare: F.C............. P.A. ..l

Obiettivita cardiologica normale [ Sl

0 N O o e e e

Alterazioni dei polsi periferici, edemi, varici vese [ NO
a sl

Apparato respiratorio: Torace simmetrico, normoespansibile, normofonkesigica, FVT e MV nella
norma

a si
d NO
Addome: Piano, trattabile, indolente alla palpazione sfigiale e profonda Sl
Organi ipocondriaci nei limiti di norma ad Si
d NO
Rachide: Nellanorma O SI O NO
Dolorabilita alla digitopressione, alla flessifnsione e rotazione nei tratti valutati
a si
a0 NO

0 NO
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Arti inferiori: Nellanormad SI O NO

O NO

Accertamenti integrativi specialistici e/o di labtario (tipo di accertamento e n° di riferimento
dei referti allegati):

Valutazioni conclusive dei dati clinico-anamnesédiei risultati degli accertamenti integrativi, in
relazione ai rischi occupazionali:

Giudizio di idoneita alla mansione:

Luogo e data:

Il Medico
Competente
(Timbro e firma)
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VISITA MEDICA PERIODICA N°.............. in data

LaVOratOre et e . SESSOO M O F

Motivazione: O idoneita alla mansione

DATI OCCUPAZIONALL: idati (*) sono forniti dal Datore di lavoro, in ®adi variazione rispetto
all'ultima visita medica. (Indicare il n° degli atjati)

Variazione destinazione lavorativa/mansione: MO SI

Indicare le eventuali variazione a quanto segnalatm precedenza:

ANAMNESI INTERCORRENTE:

E’ o e stato esposto a pesticidi?

Quali

£ 7o [0 1 S
Su quali colture ha

=1 0] 0] 1= 1 (o 1P

Con che frequenza StagioNale?...........oeeeiueeeeicici e
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Qual era/é I'estensione dell'area trattata?

. Modalita di applicazioa e
AT EZZAtUNE: ... ettt it e e e e e e

Utilizzava
D 2 e

Ha lavorato presso allevVamenti?...... ... . cececeeeiiiiiiieie e s e e e e e e eeseeeeeeeveeveennneeeennne
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Infortuni e traumi: O NO

3 SI: Lavorativi

O SI: Extralavorativi

Data: | Tipo e sede della lesione: Giorni di assenza; drevale di
invalidita:
Malattie professionali: O NO O SI
Data di Natura e causa: Data di Percentuale di
denuncia: riconoscimento: invalidita:

Invalidita extraprofessionali riconosciute:

aONO 0OSlI

Data di

INPS, altre....:

Invalidita Civile, Natura e causa:
denuncia: | assicuraz. private,

Percentuale di
invalidita:
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Contemporanea esposizione presso altri datorivdréeo attivita professionale autonoma:

O NO O SI (indicare gli agenti)

Intolleranze all'uso di DPI nelle attivita precetied NO O Sl

Eventuali schede per rischi specifici, in allegato:

O Valutazione del rachide O Questionario patologie
neoplastiche nasali

O Valutazione arti superiori O Valutazione rischio cardiovascolare

O Lavoro a videoterminale O Questionario sostanze dermolesive

O Lavoro in quota e sospeso O Schede per il “mobile worker”

O Lavoro notturno O Valutazione rischio dipendenze

O Questionario patologie respiratore d

Osservazioni:

Il Sottoscritto dichiara che quanto riferitoMédico e, quindi riportato nell’anamnesi, corrisgderal
vero.

Il Sottoscritto si impegna, inoltre, ad inforrain futuro, su ogni variazione del proprio stdisalute.

EDVENTUALI VARIAZIONI AL PROGRAMMA DI SORVEGLIA NZA
SANITARIA E MOTIVO:
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ESAME OBIETTIVO GENERALE

Condizioni generali: Buone 0 SI O NO

Peso Kg. ........ Altezza cm. ........ BMI (Kg/?n) ....... Trofismo muscolare

Collo e tiroide: Nellanorma O SI

0 NO

Cute ed annessi: Cute trofica ed elastica; annessi sec@edso ed eta [ Sl

0 NO

App. cardiovascolare: F.C............. P.A. ..l

Obiettivita cardiologica normale [ Sl

0 N O o e e e

Alterazioni dei polsi periferici, edemi, varici vese [ NO
a sl

Apparato respiratorio: Torace simmetrico, normoespansibile, normofonkesigica, FVT e MV nella
norma

a si
d NO
Addome: Piano, trattabile, indolente alla palpazione sfigiale e profonda Sl
Organi ipocondriaci nei limiti di norma ad Si
d NO
Rachide: Nellanorma O SI O NO
Dolorabilita alla digitopressione, alla flessifnsione e rotazione nei tratti valutati
a si
a0 NO

0 NO
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Arti inferiori: Nellanormad SI O NO

O NO

Occhi / vista: Nella norma, globi oculari in asse, pupille isoche, normoreagenti (3 Sl
a0 NO

Accertamenti integrativi specialistici e/o di lahtorio (tipo di accertamento e n° di
riferimento dei referti allegati):

Valutazioni conclusive dei dati clinico-anamnesédei risultati degli accertamenti integrativi, in
relazione ai rischi occupazionali:

Giudizio di idoneita alla mansione:

Luogo e data:

Il Medico
Competente
(Timbro e firma)
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APPENDIX VI PUBLICATIONS

Anmalsof Agricultural and Envronmantal Madidng 2012, Vol 19, No 2, 221- 25
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ORIGINAL ARTICLE

Immune changes in animal breeders: a pilot
study conducted in northern Italy

Ramin Tabibl, Emanuela Corsini2, Gabri Erambilla’, Luigl BonizzR, Glanledovico Melzi d’'EriP,
Giulia Rabozzi', Maryam 5Sokooti', Luisa Romands, Chiara Somaruga’, Francesca Vellere!,
Alessandro Zanetti®, Claudio Colosic!

' Department of Occupational and Environmental Health, University of Milan, International Centre for Rural Heafth,
University Hospital San Paolo, Milan,

? Laboratory of Taxicology, Department of Fharmacological Sciences, University of Milan, italy

* Department of Animal Rrthology, Hygiene and Veterinary Public Health, University of Milan, lialy

* Department of Medicing, Surgery and Dentistry, University of Milan, laly

i Department of Public Health - Microbiology - Virology, University of Milan, italy
Tabibi R, Corsini E, Brambilla G, Bonizzi L, Metzi dEril G, Raboezi G, Sokooti M, Romand L, Somarga C, Vellere F, Zarett 8, Colosio C Immune
changes in aniral bresders o pilot study conducted in northem Mk, Ann Agric Erviren Mad. 2002; 1902): 221-225.

1 Abstract

Ob)ective: Farming is associated with exposure to a wide variety of risk factors including organic dusts, endaotoxins,
allergens and other chemicals. The ability of some of these agents to interact with the immune system is demonstrated in
the presented study which was undertaken to evaluate the relationship between pig and cow breeding, and the immune
system early changes. Farticular attention is paid to selected serum cytokines.

Methods:Sixty four animal breeders (36 cattle and 22 pig breeders) were selected as the exposed group, and 32 rural workers
not engaged in animal breeding were utilised as the controls. Personal data were collected through a questionnaire, and
selected serum parameters measured, induding cytokines IL-&, IL-8, IL-10, IfNy and THFa, immunoglobulins and prateins,
and total and differential white blood cell counts.

Results: The study stresses the significant increzse of TNF-a, IL-8, and IL-10'in animal breeders, with the highest valuesin
pig bresders, and a slight but statistically significart increase in alburnin and total serum proteins.

Conclusions: The findings of the presented study suggesta condition of immune system activation in animal breeders, with
the highest levels obsenved in pig breeders. These chang es may be attributable to exposure to organic dusts, endotaxins, or
to the different biological agents present in the rural environment. The prognostic significance of these findings, howewver,
remains unclear, but the observed changes might be indicative ofa risk of deve loping respiratory toxicand allergicdiseases,

which need to be further investigated.
1 Key words

pig breeders, farmers, inflammatory cytokines, interleukins, biological risks, organic dust, endotoxins

INTRODUCTION

Animal breeders are occupationally exposed to numerous
agents that are potentially capable of interacting with the
immune systern. Some of these agents incdude bacteria such as
Brucella spp. Ensipelothriz rhusiopatiiae, Leptospirosis spp.
Mycobacterium spp., Streplococcus spp., as well as viruses,
such as Hepatitis E and Infuenza [1, 2, 3, 4, 5,6, 7,8, 9). The
contactwith these biological agents exposes workersto arisk
that is still poorly defined.

In addition to microorganisms, occupational exposure
on animal breeding farms might also resultin contact with
other biological risk factors, in particular organic dusts. In
general, the air in livestock buildings contains a lange variety
of microorganisms, gases, and a considerable amount of dusts
which can remain suspended in the air for long periods, and
can therefore be inhaled [10, 11]. Dusts are characterized by
their heterogeneous composition, containing endotoxin,

Addrass for corraspandenca: Ramin Tablbd, Dapartmant of Cocupational and
Environmantal Health, Unkashy of Miarg inbernational Cenkra for Fural Health,
Urivarstty Hos phal Zan Paclo, Wi 5.Wigllo 42, 20142 Milan, kaly.

E-malk ramintablbl@unimli

Raoatvad: 35 August 2011 ;accaphad: § March 3012

lectins, pollens, feeds, and antibiotic residues. There is
strong epidemiclogical evidence that organic dusts and
bacteria can cause infectious and allergic diseases, both in
animals and farm workers [12]. High exposure to organic
dusts, espedally when contarninated with large amounts of
endotoxin, may result in a flu-like disease, with symptoms
such as fever, chills, dry cough, malaise, mild dyspnea,
headache and muscle pain, the so-called ‘organic dust toocic
syndrome’ (ODTE) [13, 14]. In subjects withownt amy sign of
overt diseases, inhalstion of organic dusts might also results
in slight changes, indicative of an immune system activation
suchas increase in blood cell count, ILE and THMFa observed
particularly in winter when ventilation is reduced [16, 17]. It
is unclear whether these changes represent an early adverse
effect, able to evolve into overt diseases, or only adaptive
and transient changes consequent with expos ure to immune
systemn activators.

Studies addressing the interactions between the immune
systemn and rural indeoor enwironment, in particular
animal breeding farms, are few and far between, and no
firm conclusions have been drawn from them [18, 19). The
presented pilot study was carried out with the aim of studying
selected immune parameters in a groap of animal breeders
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Emerging Zoonoses:

the "One Health Approach"

Gmlia RABOZZT, Lmgi BONIZZT:, Eleonora CRESPT!, Chiara SOMARUGA!,
Maryam SOEQOTT, Ramin TABIBI', Francesca VELLERE",

Gabn BEAMEBITT At and Cladio COLOSIO

‘Diepartment of Docupationd and Enrrmental Heath, University of Mian, 5. Packe Hospital Uinit, Infermaional Certre for Rural Healih
*Deparrent of Animal Pathaingy, Hypiene and Veterinary Pubic Heaith, Unversity of Milan, Mian lialy

Zponoses represent a public health risk recently poimted out by the spreading of presiously unknown human infectious diseases
exmengeng from animal resenvoirs such s severe acube respiratory syndrome and avian infuenza caused by HSNTwinus. These

outbreaks hawe shown that animal breeding activiies can pose a significant public health risk. Until now, the risk of znonoses has
probably been underestimated, parfculardy in ocoupational setfings. The ememgence or re-emengence of bacterial (Mycobacienum
bowis and Brucefia spp) or viral (hepaifis £ vins) infieciions shows that zoonoses should be considered as emenging rsks in agn-
cuftural and anmal breeding and shouid be addrecsed by speciic preventive intenvenfions. Closa cooperation and interaction be-
tween welerinarians, occupational health physicians and public health operators is necessary, for 3 worldwide strateqy to expand

interdiscipiinary collaboratons and communications in all aspects of health care for umans, animals and the emannment. This s

what the One Health Approach was intended tobe.

According to the Warld Health Organization (WHO, hrmpo
www. who mttopics/zoonoses/'sn’), 3 zoonoses can be de-
fined as "any disease or mfection camsad by all types of agents
(bacteria, parasites, fonpd, virnses and unconventional agents)
transmissible from vertehrate animals to umans and vice-
versa”. During recent decades, the public health nck represented
by zoonoses was suggested by the onset of outhreaks and
epidemirs of previonsly unkoown human infectious diseazes
that emerged from apimal recervoirs sach as Ebola viros, West
Mile winus, Mipah virs, Hanta vims, Crentzfeddt-Takob diseass,

Recsiverl: Sepleeber 20, 201 1, Revised: November 5, 2011
Apcapisd: December 8, 2011, Availabis online: March &, 2012
Cormsapondancs b Claodo COLOSIO

Deparimert of Occupaiionl and Environmsantal Heal of

the: Uiniversity of Milan, 5. Paok Hospita Uit and Intemational
Cenire for Rural Healfy, Via San Vigiio 43, 20142 Mian, 1aly
Tl +3H2-3184M65, Faor -359-02-493386T1

E-mail: daudo.colosiounimi it

More recently, severe acute respimtory syndrome (SARS),
highly pathegenic avian infinenza (HPAI) vimses [1] bave
showm that biological agenis and animal breeding activities can
pose a significant public health risk, becanse several animal in-
fectious diseases are pot only endemic bat also epidemic-prone.
such as leptospirosis, brocellosis and mbies [1]. Therefore, these
apents can poentially cause epidemics at any dme. In this light,
we can affirm that the rizk of zoonoses, particolarly in eccupa-
tional sertings, has been probably underestimated in past years.
This has been highligheed by epidemics that onginated from
the animal breeding sactor, and. in some cases, from specific
The example of HPAT clearly shows that any emeTging
disease may mpidly, for several reasons, becoms endemic,
causing a public health concern. Therefore, emerging and re-
emerging diseases represent priccities for prevention and the
creation of an early waming system that is specifically targeted
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RISCHIO DI ZOONOSI PER | LAVORATORI AGRICOLI LOMBARDI
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Corrispondenza: Ramin Tabibi, Dipartimento di Scienze della Sa-
lute dell"Universita degli Studi di Milano, v. San Viglio 43 Milano, Italia
¢ Centro Internazionale per la Salute Rurale dell’Azienda Ospedaliera
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3902 4953867 1. Email: ramin.tabibi@unimi.it

RIASSUNTO. Questo lavoro descrive uno studio trasversale con-
dotto, in Lombardia, nel periodo 2010-2011, su 96 lavoratori del settore
agricolo. Di questi, 28 erano allevatori suinicoli, 36 di bovini e 32 agri-
coltori, non in contatto con animali. Sono state raccolte, attraverso que-
stionari, informazioni cliniche e socio-demografiche e sono stati prele-
vati, ad ognuno, 10 ml di sangue venoso, per la determinazione di anti-
corpi anti zoonosi. I risultati mostrano una pit alta percentuale di anti-
corpi anti Coxiella e Leptospira negli allevatori (51.6% e 59.4% rispetti-
vamente) rispetto agli agricoltori (28.1% e 43.7%), suggerendo, quindi
un possibile rischio di zoonosi negli allevamenti, che appare attualmente
sottovalutato.

ZOONOTIC RISK FOR AGRICULTURAL WORKERS IN
LOMBARDY REGION

ABSTRACT. This cross-sectional study was conducted in 2010-
2011, in Lombardy region to investigate the r
and animal breeders. Ninety-six workers were randomly selected inclu-
ding 28 pig-breeder. 36 cattle-breeder and 32 farmers not in contact with
animals. Socio-demographic and clinical information were collected th-
rough questionnaires and 10 ml of venous blood were taken for determi-
nation of antibodies against zoonoses. The results showed a higher per-
centage of Coxiella and Leptospira antibodies in breeders (51.6% and
59.4% respectively) compared to farmers (28.1% and 43.7%). sugge-
sting of possible risk of zoonoses in livestock and the fact that zoonoses
are probably underestimated.

Key words: Zoonoses, Agricultural workers, Region of Lombardy
(ltaly)

sk of zoonoses in farmers

INTRODUZIONE

Nell'agricoltura e nell’allevamento i lavoratori sono frequentemente
esposti ad agenti biologici potenzialmente nocivi, e il rischio di zoonosi
(patologie trasmesse dagli animali all’'uomo) si dimostra sempre pill im-

G Ital Med Lav Erg 2012: 34:3, Suppl 2
http://gimle.fsm.it

portante: in particolare, circa il 75% delle patologie infettive emergenti,
che hanno colpito la specie umana negli ultimi 10 anni, avevano come
agenti eziologici i patogeni provenienti da animali o da derivati animali
(1. 2). In alcuni ¢

si I'epidemia ¢ stata causata dal contatto diretto con
nfetti (come nel caso del virus West Nile) o dal con-
tagio di animali domestici o di allevamento da parte di animali selvatici
infetti. che a loro volta hanno infetatto 1'uomo (come nel caso della tra-
smissione dei virus influenzali aviari a suini ed umani). Le zoonosi
hanno potenzialmente un impatto significativo sulla salute dei lavoratori
€ possono raggiungere anche la popolazione generale attraverso il con-
sumo di ali i di origine inati

Il Centro Internazionale per la Salute Rurale dell'Azienda Ospeda-
liera San Paolo di Milano, Centro di Collaborazione dell’Organizzazione
Mondiale della Sanita per la Medicina del Lavoro ha recentemente con-
dotto uno studio pilota per verificare se negli allevatori della Regione
Lombardia vi sia un rischio significativo di trasmissione di alcune speci-
fiche zoonoosi dagli animali da reddito (bovini, suini) all'uomo e verifi-
care la necessita di eventuali approfondimenti. Tale studio & stato con-
dotto indagando la sieroprevalenza di anticorpi verso alcuni specifici pa-
togeni (Brucella, Salmonella. Coxiella e Borrellia), negli allevatori e uti-
izzando quale popolazione di controllo agricoltori non coinvolti in atti-
vita di allevamento. I patogeni sono stati selezionati in base alla rilevanza
potenziale del rischio occupazionale e all’esistenza di diverse tipologie
di contatto (diretto e mediato da vettori).

ale co

MATERIALI E METODI

Questo studio pilota. di tipo trasversale, & stato condotto, nel periodo
2010-2011, su lavoratori di aziende agricole lombarde di piccole dimen-
sioni, cui il nostro Centro gia da anni fornisce la sorveglianza sanitaria di
legge sui luoghi di lavoro.

Per questo specifico studio sono stati selezionati 96 lavoratori, di cui
36 allevatori di bovini 28 allevatori di suini e, quale gruppo di controllo,
32 agricoltori non coinvolti in attivita di allevamento.

Tutti i lavoratori partecipanti al progetto sono stati adeguatamente
informati circa gli obiettivi e le modalita di svolgimento dello studio,
precedentemente approvato dal comitato etico dell’ Azienda Ospedaliera
San Paolo e condotto nell'ambito delle attivita routinarie di sorveglianza
sanitaria sui luoghi di lavoro.

Le informazioni cliniche e socio-demografiche necessarie per l'indi-
viduazione delle caratteristiche generali della casistica allo studio e per
I"evidenziazione di possibili fattori di confondimento sono state ottenute
dalle cartelle cliniche dei soggetti. conservate come previsto dalla legge
presso il nostro Centro. Nella raccolta dei dati ¢ stato garantito il rispetto
dell*anonimato dei partecipanti e la protezione di eventuali dati sensibili.

La ricerca degli anticorpi anti Coxiella burnetii, anti Leptospira spp,
anti Brucella spp, anti Borrelia burgdorferi e anti Salmonella Spp. sono
state effettuate con metodi immuno-enzimatici (v. Tabella I) su campioni
di siero ottenuti da un prelievo di sangue venoso (10 mL) effettuato al
momento della visita periodica annuale a questi lavoratori. [ campioni di
sangue sono stati processati entro 4 ore dalla raccolta ed il siero ottenuto
¢ stato congelato ad una temperatura di -20 °C, fino al momento delle
analisi. Le analisi sono state condotte con I'uso di normali kit commer-
ciali di laboratorio, mediante tecniche immunoenzimatiche ELISA. Sono
stati utilizzati il test chi quadrato e la regressione logistica per valutare a
prevalenza di sieropositivita ai singoli agenti patogeni nei diversi gruppi.
Lanalisi statistica ¢ stata realizzata con il software SPSS versione 18
(SPSS Inc.. Chicago, IL, USA).

RISULTATI

Lo studio ha coinvolto 96 lavoratori agricoli (91 maschi, 5 femmine)
con un’eta compresa tra i 19 ed i 70 anni (mediana 42 anni). La maggio-
ranza dei lavoratori era italiana o proveniente dall’Unione Europea
(70/96. 73%) ed i restanti erano originari di paesi extraeuropei.

La Tabella I riassume i risultati delle analisi condotte sui campioni
di sangue venoso ottenuti dai lavoratori agricoli. Nessuno dei soggetti si
& dimostrato sieropositivo nei confronti di Brucella e Salmonella e in ge-
nerale non & emersa una differenza significativa nella prevalenza di sie-
ropositivita agli agenti patogeni tra allevatori e agricoltori non-allevatori.

Al contrario, la prevalenza di sieropositivita verso Coviella era quasi
il doppio negli allevatori rispetto ai soggetti di controllo (p = 0.09),
mentre per quelle verso Leptospira e Borrelia non si evidenziavano dif-
ferenze di rilievo.

140



RAMIN TABIBI- PHD THESIS 2012

Toxicology Letters ="
Volume 205, Supplement, 28 August 2011, Pages 5151
Abstracts of the 47th Congress of the European Scocieties of Toxicology (EUROTOX) —

P12589

Occupational exposure to biohazards and endotoxins among
agricultural workers in the region of Lombardy, Northern ltaly
R. Tabibi'' &, E. Corsini%, C. Somaruga', M. Sokooti', G. Rabozzi', F. Vellere!, C. Colosio!, G.
Brambilla'

' Department of Occupational and Envirenmental Health, University of Milan, Milan, Italy
B Pharmacologliche Science, Universitd degli studi di Milano, Milan, taly

Purpose: Farming is associated with a wide vaniety of hazardous exposures including
physical, chenucals and biological agents. Animal farmers are exposed to dust, which
chenucal ageafs. Organuc dust exposure is known to cause allergic and non-allergic
have been performed as biomarkers and strong predictors of diseases in many
epidenmuclogic studies. This study was undertaken to evaluate the relationship between
occupational health hazards and serum pro-inflammatory cytokines among
agnicultural workers in north of Italy.

Methods: A pilot study was conducted in 2010 and 100 subjects working 1o
agricultural enterprises in the region of Lombardy were enrolled into the study. Serum
cytokines including interlenkin -6 IT-8 IL-10, IFN gamma and tumor necrosis
factor alpha were measured Chytokines were assessed by commercially available
enzryme-linked-immmnosorbent assay (ELISA).

Results of the study: Compared to control subjects, mncreased TNF-alpha, [L-8 and
IL-10 levels were found m animal breeders, with a statistically significant relationship
between type of job (breeder'mon breeder workers) and mcreased serum pro-
inflammatory cytokines. Results snggest that animal breeders might be at higher risk
of biological hazards than other farmers with less contact to animals Blood cytokine
assay may also be useful to identify individual responsiveness to endotoxins at work
place. The relationshup between exposure to organuc dust, ouaroorgamsms, endotoxins
and other chemaicals m the work place and disease needs further research.
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Introduriomns

Mel corso dell "ultimo decennio, |indostrializrarions,
T'urbanizzazione, lo sviluppo economico @ la globalizza-
rione dei mercati hanno poriato a mapikdi cambizment
malle abitudini alimentan e negli stili di vita nei paesi co-
siddetti svituppati, nei quali gli standard di vita sono mi-
glioati @ la disponibilita e la varieta di cibo sono aumen-
tate. Cuesti elementi, sommati alla rdotia ativith fisica,
all" sumentato consumo di tshacos, ad abituding alimentar
et come dieté altemente energetiche ad alio confenuto
di grassi @ povere di carboidrati non raffinati kanno por-
tato ad un significativo incremento di malattie crondche
quali obesith, aterosclerosi @ diabete mellito. Importante
ricordare il significativo “burden of disease™ di tali pato-
logie, tra le quali il solo disbete cansa attuslmente 4 mi-
lioni di decessifanno nel mondo (9% del totale). L'obesit
nei paesi sviluppati porta ad un elevatissimo costo in ter-
mini di fduzione defla produttivith, assenteismo, ridu-
zione della qualita defla vitz e significafivo incremento di
morbilith (Wandell PE, 2008).

Megli nltimi anni la ricerca scientifica ha peraltro iden-
tificato una mueva condizione patologica, definita *'sin-
drome metabolica™ che sacondo i criver defmiti nel 2001
dal “Mational Cholesterol Edvcation Progmm’s Aduli
Treatment Panel 111 report (ATP )" e secondo "Ame-
rican Hearth Associations & camiierizeats dallassocia-
zione di tve o pill tra ke seguenti condirzioni: obesitd cen-
trale (circonferenza vita maggiore di 102 cm per gli uo-
mini @ &8 cm per ke donne), ipertrigliceridemia (maggione
di 150 mg/idl o uiilizro di farmaci allo scopo di ridurls),
basso valkore di colesterolo HDL plasmatico (minore di 40
mg/dl per gli nomini e 40 mg/dl per le donne o uso di far-
maci al fine di aumentame il valore), iperiensione (o oti-
lizzo di farmaci antiiperiensivi) @ glicemia a digiono mag-
giore di 100 mg/dl {0 uso di farmaci ipoglicemizzanti). 1
soppetti che soddisfano tali criterd presenisnc un pid alto
rischio di eventi cardiovascolarn e di diabete insalino indi-
pendents (di tipo 2). Nel 2008, tra i 57 milioni totali di de-
cessl avvenuti nel mondo, 63% (36 milioni) & stato can-
salo principalmente da malattie cardiovascoluri, diabets
cancro @ malattie respiratorie croniche (Alwan A et al,
2010). Incltre, I'80% dei decessi per guesto tipo di ma-
lattie & registrato nei paesi 3 medio-basso reddito.
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Imtroduions

Le malntfie prevenibili con vaccino sono anoorm one
pricwita per le strutegie di sahute pubblica non solo nel paesi
in via di sviluppo. 5i considerino § casi di difterite notificati
ned 2007 in alcuni Paesi dell' Europs 2 27: | caso in Svexia,
6 in Lettonla, 4 in Germanin {WHO 2000}, L' Orpanizza-
zione Mondiale della Sanith fiporta noltre dati relativi ol-
I'incidenza di un'alm patologia controdlabile con un vac-
cino sicuro, il tetanc, Nel 2005 sono stat potificati 15516
casi nel mondo e tra 2000 2 il 2003 sono siati 200 | mort
per quesia patologia. In Hakin nel 2006 ci sono stafi 64 casl,
con un'incidenya del ietano circa 10 volie supedore alln
media degli sltri paesi europei (1), L'andamento della dif-
fusione delle malsitie infettive prevenibili con vaccino he
inoltre recentements assunto noove caratteristiche, in rels-
ziome al fenomeno migratono (2.

lLe paiolegie preveniilll con veccing in ogricolivra

L'agricoliura e I' allevamento sono comparti ad impor-
tamte rischio biologico, sia per il frequente contaito con
materiale potenzrialmente contaminato. sia per I alio indice
infortunistico che rende, per esempio, il rischio tetano par-
ticolarmente siznificativo.

Di seguiio si intendono presenlare le patologie infet-
tive prevenibili con vaccino pil rilevanti per il compario
agro-rootecnico e discutere I opplicabilith e il valore pre-
ventivo del programmi di immuonizrazione, Verrd amaliz-
zato in dettaglio il caso del tetano e vermano quindi di-
scusse brevemente le seguent patologie potenzialments
rilevanti pel comparte. salmoreliosi, leptospirosi od epa-
tite E

Tetamo

11 tetano & una patologia infettiva acula sostenuta da
unA esofossing prodotta nell’ orpanismo umano duante ln
proliferazione del clostridinm (etani, batlerio sporigeno
anzerobio, gram positivo, ampiamente distriboito el ter-
rend, incal le spore possono rimanere vitali per anmi, nelln
polvere g nelle feci deglh erbivori. 1 tedemo pud insorcere



