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Figure 1.2. Simple schema for generation of coal tar and coal-tar products
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Table 2.1. Cohort and linkage studies of coal gasification workers

Reference, Cohort description Exposure Chgan Exposwre categones HMo. of cases/ SME. (95% CT) Adjustment for potential
location assessment site deaths confounders'Comments
Eennaway & Regster-based national Occupational Lung Gas works labourers 96 129[104-157] No datz available on
Eennaway mortality apalysis of all  titles Gas producers (male) 12 203[1.05-3.55] tobacco smokmg

(1947, deaths in England and

Umnuted Wales, 192138 Laryvox  Gas works labourers 43 050 [0.65-122]

Emgdom Gas producers {mals) 2 0.59 [0.07-2.12]

Kavaieral 503 workers ata Occupational Lung Gas generator plant [ 333[122-728] Precision in the estimation

(1967), Japan generator gas plantina  titles of expected numbers was

steel industry followed low.
from 1953 to 1965; the
plant was closed down

in 1953,
Doll et al. 3023 gas manufachoing  Oecupational Lung Heavyexp. tocoal gas (A) 99 1.79[1.46-218] Tobacco smoking habiis
(1972), workers aged 4065 titles at start Low or no exp. {C1) 11 0.75[037-134]  studied m 2 10% sample
Umuted years employed at, orm  of study Bladder Heavyexp. tocoalgas(A) 10 235[1.13433]  of the cohort mdicated no
KEingdom recpt of pension from, Low or no exp. {C1) 1 [0.77 (0.02—4.29)]  excess. No excess of

four gas boards Skin Heavyexp. tocoal gas (A) 3 6.0[1.24-17.5] atheros-clerotic heart

(“orizinal gas boards") Low or no exp. (C1) /] - disease supports that

followed for mortahity (not possible to smokmg habits were not

from 1953 to 1965; caleulate expected excessive among the gas

mimymm duwration of number) workers.

employment, 5 years

45687 men from four Lung Heavy exp. tocoal gas (4) 23 1.34 [0.85-2.01]

additional gas boards Infernuitent exp. (B) 40 1.72[123-235]

followed for mortahiy Low or no exp. {C2) 16 0.53 [030-086]

from 1957 (one zas Bladder Heavyexp tocoalgas(A) 2 153 [0.19-554]

board from 1959) to Infernmitent exp. (B) 2 1.07 [0.13-3.85]

1965 Low or no exp. (C2) 1 [0.40 (0.01-2.237]



Table 2.1 (Contd)

Hansenetal. 47 gas producton Lung OR Mo data on tobacco

(1936), warkers employed 7 354 (p <0.05) smaoking habits availabla;

Ezhjerg, =] year any time analytical method may not

Denmark between 1911 and have been appropnate. &
1970.; an age-matched shorter time to death from
reference cohort of hing cancer was noted
141 persons selected among the gas wokers
from population than among the refevent
registers cohort (p = 0.01)

W (1988), 3107 workers active m Lung [not stated] SRR (90% CT) The short report does not

China 1971 at any of six coal 366 (2.36-543) allow an assessment of
=as plants followed for the validity of the study.
mortality uniil 1982

Gustavsson & 295 male blue-collar Department  Lung Entire cobort 4 1.35 (0.36-3.46)

Eeuterprall workers from 2 gas Coke-oven dapartment 000.9 expected) -

(1990}, production plant m Noze and Entire cohort 2 29.57 (3.57-106.8%)

Stockbolm,  Stockholm employed = simmses

Sweden 1 year between 1965

and 1972; followed for
mortality from 1966 to
1986 and for cancer

incidence from 1966 to

1933
Berger & 4908 male employees Department  Lung Gas fumace workers 78 288 (2.28-3.59%) Data on tobacco smoking
Manz (1992), from a gas- producmg Other labourers 102 056 (0.78-1.1T) available for about 80%
Hamburg, plant, employed =10 White-collar workers 12 045 (023-0.79) of the cohort; no
Gemany years between 1900 and Stomach (Gas fumace workers 31 177 (1.20-2.51) smoking- adjusted SME
1989 were followed for Other labourers 72 1.13 (0.88-1.42) for lung cancer was
mortality from 1953 to White-collar workers 10 057 (027-1.05) presented. Canses of
1989 Caolon 1Gas fumace workers 13 1.84 (0.98-3.15) death were obtained by
and Other labourers 48 1.70 (12522 5) different methods for the
rectum  White-collar workers 7 052 (0.37-1.90) cohort and the nahonal
reference group.
Table 2.1 (Contd)
Martm eral.  Case—control study Indusiry- Lung Coal gas productien Racks adjusted for
(2000), nested within 2 cobort  specific job— Unexposed 208 10 exposure to asbestos and
France of male workers exposure Q1 T 102 (0.21454) socloeconomic status.
employed =1 yearat 2  matrx with 2 T 1.59 (0.39-56.49) There may be residnal
company producing gas  index of Q3 T 0.55 (0.074.57) confounding from tobacco
and electricity. 310 ling  cunmlative Q4 5 3BT (L15-129) smoking
CANCEr Cases OCCUITINE — EXposure

between 1978 and 1989
were included, 1225
referents were selected
from the cohaort.
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‘Introduction

In 1986 the Industrial Injuries Advisory Council (ITAC) published its Command
paper ' Occupational Lung Cancer’ which included consideration of hematite (iron
ore) miners, coke oven/gas retort workers, foundry workers (heat treatment loaders,
furnace men, fettlers, foundry laborers, furnace repairers, iron and steel foundry
workers), rubber workers, manufacturers of man-made mineral fibers, workers exposed
to formaldehyde and fur skin workers. At that time there was insufficient evidence
to warrant prescription for any of these occupations, but IIAC agreed to keep the
matter under review. In September 2009 the Council revised the evidence relating
to these occupational categories and now finds that evidence relating to lung cancer
in coke oven workers is sufficiently strong to consider prescription for this
exposure. The other occupational categories have been (' Lung cancer in foundry
workers’, ’Silica and lung cancer in the absence of silicosis’ ), or will be,
considered in separate reports.

Clinical features

For some diseases attribution to occupation may be possible from specific
clinical features of the individual case. For example, the proof that an
individual’ s dermatitis is caused by his/her occupation may lie in its
improvement when s/he is on holiday, and regression when they return to work,
and in the demonstration that they are allergic to a specific substance with
which they come into contact only at work. It can be that the disease only occurs
as a result of an occupational hazard (e.g. coal workers pneumoconiosis).

‘Doubling of risk

Other diseases are not uniquely occupational, and when caused by occupation,
are indistinguishable from the same disease occurring in someone who has not
been exposed to a hazard at work. In these circumstances, attribution to
occupation on the balance of probabilities depends on epidemiological evidence
that work in the prescribed job, or with the prescribed occupational exposure,
increases the risk of developing the disease by a factor of two or more.

The requirement for, at least, a doubling of risk follows from the fact that

1f a hazardous exposure doubles risk, for every 50 cases that would normally occur
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in an unexposed population, an additional 50 would be expected if the population
were exposed to the hazard. Thus, out of every 100 cases that occurred in an exposed
population, 50 would do so only as a consequence of their exposure while the other
50 would have been expected to develop the disease, even in the absence of the
exposure. Therefore, for any individual case occurring in the exposed population,
there would be a 50% chance that the disease resulted from exposure to the hazard,
and a 50% chance that it would have occurred even without the exposure. Below the
threshold of a doubling of risk only a minority of cases in an exposed population
would be caused by the hazard and individual cases therefore could not be attributed
to exposure on the balance of probabilities; above it, they may be.

The epidemiological evidence required should ideally be drawn from several
independent studies, and be sufficiently robust that further research at a later
date would be unlikely to overturn it.

Lung cancer is not exclusively occupational and does not have unique clinical
features when 1t occurs in an occupational context. The case for prescription,
therefore, rests on reliable evidence of a doubling or more of risk in coke oven
workers after allowance for other non-occupational risk factors.

Lung cancer

Lung cancer i1s the second most common cancer in the United Kingdom with around
39, 000 people diagnosed per year. The predominant risk factor for lung cancer 1is
cigarette smoking (associated with 9 out of 10 cases). Other risk factors include
exposure to certain substances, such as asbestos or radon, or familial
predisposition. Over two-thirds of people diagnosed with lung cancer are over 65
years old.

Lung cancers can be classified into two types: small cell lung cancers and
non-small cell lung cancers based on the appearance of the tumor cells under a
microscope. The latter is the most common form, accounting for 80% of all lung

cancers.

Symptoms of lung cancer include cough, shortness of breath, coughing up blood
stained sputum, chest pain and loss of appetite or weight. Lung cancer can be
diagnosed by chest radiograph, computer tomography (CT) or magnetic resonance
imaging (MRI) scans, or bronchoscope with lung biopsy. Treatment may include
chemotherapy, radiotherapy or surgery. The prognosis for lung cancer is highly

dependent on the progression and type of the tumor.
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Coke oven work

Coke is produced in coke making plants, by blending and heating coal at high
temperatures in the absence of oxygen. These plants transform coal into a dense,
crush resistant fuel, known as coke, for use in blast furnaces and other industries
and allow the collection of usable chemical and gas by-products, such as ammonia,
benzene, toluene, tar, oil and methane. A coke making plant consists of the coal
handling area, the coke oven batteries (where coke is produced), the coke handling
area and the by-products plant.

Coke batteries are organized into large numbers of ovens, typically 25 to 66
ovens on each battery grouped in one, two (most often) or three operating units,
comprising of 42-88 chambers which are made up of heating chambers, coking chambers
and regenerative chambers (for storing and re-using heat). The ovens are arranged
side-by-side and charged and discharged in a cyclical manner in a continual process.
Coal is charged through holes in the top of the oven, and then coke is discharged
through doors located at the sides of the oven and sent to the coke handling plant,
while by-products are routed through pipes to the by-product plant.

In the UK, coke is used mostly in blast furnaces at integrated iron and steel
works. Currently there are 6 coke making plants in the UK, 5 of which are situated
at integrated steel works. Coke may also be used in the synthesis of calcium carbide.

Health Risks|
Coke oven emissions are complex mixtures of chemicals and gases which may

include known or suspected carcinogens and toxins, such as polycyclic aromatic
hydrocarbons (PAHs), formaldehyde, phenol, cadmium, arsenic and mercury. Coke oven
emissions have been linked to various cancers, including lung cancer, the focus
of the present report.

Konsideration of the evidence)

A number of studies investigating the link between exposure to coke oven
emissions and lung cancer have been carried out since the early 1960s. The majority
of these have been cohort studies in which the rate of death due to lung cancer
in coke plant workers is compared to that either in the general population, or in
another worker population. Cohort studies typically overcome the practical problem
of long latency (the many years an investigator has to wait between exposure and
cancer onset) by studying populations in retrospect using records of employment,
linked with databases of cancer registry or more usually death certification. Such
studies usually focus on specific workforces and contain information about

employment duration, sometimes supplemented by supporting exposure measurements.
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However, they rarely contain information on important confounders such as the
smoking habits of the workforce, an important factor in studying causes of lung

cancer.

Much of the evidence in this field derives from a single long-term mortality
study carried out by a research group at Pittsburgh University in the USA and
published in a series of papers between 1969 and 1983. The results of this study
provide the most compelling evidence for an association between employment as a

coke worker and lung cancer.

The original cohort consisted of 58, 828 steelworkers employed in 1953 at seven
plants in Allegheny County, Pennsylvania. The seven plants included two coke plants
employing 2,543 workers (subsequently termed the ‘Allegheny cohort” ). Steel
workers who had never worked in the coke plants were used as a comparison group
for calculating expected deaths and mortality ratios. Findings over the first
follow-up period, from 1953-1961, indicated an excess risk of lung cancer in coke
plant workers overall (Relative Risk (RR) 1. 70, p<0. 05) (Rockette and Redmond, 1985).
However, separate analysis for coke oven workers showed that in this group the risk
was more than doubled (RR 2.48, p<0.01), while that for non-oven workers was 0. 47.

Subsequent follow-up of this cohort to 1966, and later to 1970 confirmed a
significantly increased risk which was confined specifically to coke oven workers
(Redmond et al., 1976). In 1966, for cancer of the lungs, bronchus and trachea,
the RR for coke oven workers (n=1, 316) was 3. 31 (p<0.01) and for non-oven workers
(n=1,227) it was 1.01. The difference in risk associated with the two groups was
accentuated when workers only employed for more than five years were considered
(oven workers RR 3.67, p<0.01, non-oven workers RR 0.51).

In the 1970 report, coke oven workers were further sub-divided into three
exposure groups reflecting increasing duration of exposure. The results indicated
increasing risk with employment duration (5 or more years, RR 3. 02; 10 or more years,
RR 3.42; 15 or more years RR 4.14). In all cases p<0. 01.

In the 1970 follow-up further analysis on the basis of employment type indicated
higher risks in topside oven workers than side oven workers. For those employed
full-time as topside oven workers RRs for the three employment duration groups were
9.19, 11.79 and 15.72 respectively (in each case p<0.01). For those employed
part-time as topside oven workers the respective figures were 2.29, 3.07 and 4. 72
(in each case p<0. 01). For side oven workers the figures were 1. 79, (p<0.005); 1.99,
(p<0.05) and 2.00, (not statistically significant) (Rockette and Redmond, 1985).
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In addition to this analysis of the Allegheny cohort a further follow-up to
1966 was carried out which included the Allegheny cohort plus ten additional plants,
(the ‘non-Allegheny cohort’” ), situated in various locations around the US and
Canada. This additional cohort included all coke oven workers (n=4, 661), who were
compared with other workers matched on age, employment date and race. All
participants had been originally employed between 1951 and 1955 and follow-up was
from 1951. A particular focus of this analysis was the investigation of suggestions
of a higher risk among non-white workers. Results indicated similar risks in white
and non-white workers when exposure levels were taken into account. Overall the
RR for workers employed in all plants was 2.85, (p<0.01). Subsequent follow-up of
the two cohorts to 1975 indicated RRs of 2. 63, p<0.01 (Allegheny cohort) and 2. 49,
p<0.01 (non-Allegheny cohort) (Redmond ez al., 1983).

A final follow-up was carried out in 1982 (Costantino et al., 1991. This included
the non-Allegheny cohort plus a subset of the original Allegheny cohort which
included all coke oven workers from the two coke plants in the original cohort
(n=2, 025), and a matched sample of non coke oven workers (n=4,032). (Minor
discrepancies in worker numbers compared with earlier cohorts were due to some
reclassification of job titles following more detailed assessment of work
histories. ) Overall the RR for cancer of the lungs, bronchus and trachea in coke
oven workers was 1.95 (95% confidence interval (95% CI) 1.59-2.33).

Further analysis indicated increasing risk by duration of employment
(Costantino et al., 1991). After ten years of employment a statistically significant
risk was observed (RR 1.82, 95% CI 1.26-2.99), which was more than doubled after
15 years of employment (15-19 years RR 2. 91, 95% CI 2. 27-4.52; >20 years, RR 2. 71,
95% CI 1.76-2.85). For the subset of topside oven workers risks were higher. A
statistically significant risk was observed after 1-5 years of employment (RR 1. 67,
95% CI 1.41-2.51) and following five years of employment this risk was more than
doubled (5-9 years RR 2.58, 95% CI 1.75-4.23), rising to 4.34 (95% CI 2.89-6.97)
after 20 or more years of employment.

Although data on smoking were unavailable in this study, the authors argued
that there were no particular reasons to suppose that coke oven workers differed
markedly from the non coke oven workers in terms of smoking habits. In addition,
the magnitude of some of the increased risks reported in this study would be unlikely

to be accounted for by smoking alone.

In addition to the Pittsburgh study, two mortality studies have been carried
out in the UK, those of Davies, (1977) and Hurley et a/. (1983, 1991).
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Davies (1977) studied mortality in 610 coke oven workers employed in May 1954
at two steelworks in South Wales. Follow-up was from 1954 to 1965. Using the general
population for comparison, no excess of lung cancer was observed in the coke oven
workers (8 observed cases, 9.76 expected). However, this was a relatively small
study and the fol low-up period was short given the long latency (interval to disease
onset) associated with lung cancer.

Hurley et al. (1983) studied a total of 6, 767 coke plant workers employed at
the British Steel Corporation (BSC) and National Smokeless Fuels (NSF). Follow-up
periods were again relatively short, for 12 years and 13 years respectively.
Information on smoking habits obtained from some workers suggested that smoking
habits were similar to those in the general population. The combined Standardised
Mortality Ratio (SMR) for lung cancer in the 27 plants of the two companies was
1. 1711 when compared to regional rates and 1.05 when compared to rates for
semi-skilled men in the general population. There was no convincing evidence in

either cohort that risks related to years of employment in oven work.

However, a subsequent follow-up of these workers (Hurley et a/. 1991), which
extended the follow-up period to 20 years and introduced a more detailed
occupational classification system, found evidence of a more than doubled risk in
certain circumstances. For coke plant workers overall, compared to regional rates,
the increased risk was moderate (SMR for NSF workers was 1.25 and for BSC workers
1.27). Similarly, compared to rates for semi-skilled workers, SMRs were
unremarkable (1.04 and 1. 10 respectively). However, risks were higher among oven
workers, with some variation by employer and statistical model of analysis. For
NSF workers, RRs tended to increase with duration of work on general oven jobs (which
included foremen and general maintenance work, but not the specialized jobs on ovens
tops or sides), and in one statistical (Cox) model a more than doubling of risk
(RR 2.29, 95% CI 1.21-4.33) was estimated per ten years of work on general ovens
jobs. A possible relation between lung cancer mortality and length of employment
in top oven work at NSF was also found, although this did not reach statistical
significance. However, for BSC workers the relationship was more clear-cut, with
risks more than doubled among those in top oven work for more than five years (RR
2.10, 95% CI 1.22-3.61), relative to men with no recorded experience of this type
of worke. An analysis which allowed for smoking habits estimated a RR of 2.40 (95%
CI 0.76-7.55) per 10 years of top oven work. These results show some consistency
with those of the Pittsburgh study in identifying an increased risk in oven workers
and in top oven workers in particular, although the magnitude of the increased risk

was smaller in the British data.
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Three other studies have investigated lung cancer rates in retired workers.
Bertrand et al., (1987) studied 534 French workers who had retired from two coke
plants after January 1st 1963 and followed them to 1982. Mortality from lung cancer
was compared with national rates. Overall the SMR for coke plant workers was 2.51
(p<0.01), although it was much higher in plant A (SMR 3.05) than in plant B (SMR
1.75). No increase was observed in those employed in coke oven work compared to
non oven work or with duration of coke oven work (<5 years SMR 2.35; >5 years SMR
2.78). Although smoking was not taken into account in this study the authors
conducted a separate analysis of 77 lung cancer cases whose smoking habits were
known and matched to these controls in terms of smoking. They observed that 47%
of cases were occupationally exposed to dust, gas and fumes compared to 35% of the
controls, suggesting a role for occupational exposure over and above that of smoking,
although they noted that the difference was not statistically significant.

43. Bye et al. (1998) carried out an incidence and mortality study at a coke plant
in Norway involving 888 former workers employed for at least one year. Rates were
compared with national population rates. Follow-up was from 1962-1993. The
Standardized Incidence Ratio (SIR) for lung cancer was 0.82 (95% CI 0.33-1.70).
However, a significant increase in lung cancer incidence was observed for those
with the highest cumulative exposure to PAHs (>150 mg/ms-years). In this group the
SIR was 3. 60, although there were no cases in other exposure categories (p value
for trend 0.08).

Sakabe et al. (1975) studied 2,178 retired coke oven workers from 11 firms,
which included iron and steel works and city gas companies. The authors noted a
significant excess of lung cancer deaths in workers employed in the iron and steel
works (Standardized Mortality Ratio (SMR) 2.37), although not in workers from the
gas companies.

Two further studies indicate a moderately increased risk of lung cancer in coke
workers. Swaen et al. (1991) studied mortality rates in 5, 659 workers employed for
at least six months at three coke plants in the Netherlands. They were compared
with 5, 740 nitrogen fixation plant workers and follow-up was from 1945-1969. For
all coke oven workers the SMR was 1.29 (95% CI 99.0-165.5). In top oven workers
the authors report a significantly increased risk of mortality from respiratory
disease, although this was not exclusively lung cancer (SMR 1. 75, 95% CI 1. 07-2.70).
Side oven workers showed a significantly increased risk of lung cancer (SMR 1. 41,
95% CI 1.03-1.90).

In Italy, Franco et a/. (1993) studied 538 workers at a coke production plant
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employed between 1st January 1960 and 31st December 1985. Follow-up was from

1960-1990. The SMR for lung cancer was 1. 90 (95% CI 1. 14-2. 96) compared with national
rates and 1.70 (95% CI 1.02-2.65) compared with regional rates.

In addition to these mortality and morbidity studies two case-control studies
have been carried out in Canada (Finkelstein, 1994) and in China (Xu et al. 1996).
The occupational history in case-control studies is obtained retrospectively
(usually by asking the subject) and may be subject to reporting bias. For example,
those suffering from disease may be more likely to recall certain occupations or
exposures than those not suffering from disease. However, the opportunity exists
to ask about smoking habits and other possible relevant exposures and thus allow
for these factors in the analysis.

Finkelstein (1994) carried out a population-based case-control study in two
cities in Ontario, Canada where two steel plants were situated. Males who died from
lung cancer (n=967) between 1979 and 1988 were compared to 2, 827 age and sex matched
subjects who died from other causes. In this case researchers obtained each
subject’ s last occupation from death certificates and, where these were recorded
as steelworkers, sought more information on occupational history from previous
employers. No increased risk was identified for steelworkers overall when compared
either with general population rates or with rates for blue collar workers. The
authors note that because of small numbers the statistical power to investigate
lung cancer risk by specific work area, such as coke plants, was low. At two plants
there was no increased risk among coke workers. However, in one plant, they reported
an RR of 1. 78 (95% CI 0. 3-9. 3) for coke oven workers with more than 5 years employment.
At this plant five of the seven men who had ever worked at the coke ovens died from
lung cancer.

Xu et al. (1996) studied 610 cases (552 men, 58 women) and 959 controls in a
nested case-control study derived from a proportional mortality study of workers
at a large iron and steel complex. Following adjustment for smoking and other
pulmonary disease the Odds Ratio (OR) for ever having worked in coke oven work was
3.6 (95% CI 1.7-7.5). There was no increased risk with years of employment, (<15
years employment OR 3.9, 95%CI1.3-12. 4; >15 years employment OR 3. 4, 95%CI 1. 4-8.5).

Conclusions

The studies considered here are consistent in indicating a statistically
significant increased risk of lung cancer associated with work involving coke ovens.

The majority found a more than doubling of risk either in certain groups of workers
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or in association with certain durations of exposure.

The various results deriving from the Pittsburgh investigation provide the most
compelling evidence of an association between coke oven working and lung cancer.
In this study, a more than two-fold increase in risk appeared to be confined to
those employed in oven working and increased with years of employment. Moreover,
particularly high risks were identified in those employed in top oven, as opposed
to side oven, work. The more conservative estimates of the Pittsburgh study,
reported at final follow-up, continue to point to an increased risk which is more
than doubled after five years employment for top oven workers, and fifteen years

for other oven workers.

Other studies provide support for the view that increased risks are largely
confined to oven workers and that these risks are further increased in those with
experience of top oven work. Hurley et a/. in their later follow-up found that,
in one group of workers, more than ten years employment in general oven work and
more than five years in top oven work was associated with more than a doubling of
risk. Bye et a/. did not distinguish occupational groups but identified a more than
three-fold risk in those with the highest exposure to PAHs (which would include
oven workers and particularly top oven workers). In a nested case-control study
Xu et al. reported an OR of 3.6 for ever having been employed in coke oven work
and the population-based case-control study of Finkelstein, although based on small
numbers of coke oven workers, provides some supporting evidence for an increased
risk. Set against this, Bertrand ez a/. found no difference between oven and non-oven
workers, although reporting a more than two-fold risk for coke workers overall.
Sakabe et al., who reported a two-fold risk and Franco et a/., who reported a risk
slightly less than doubled, did not distinguish between oven and non-oven workers.

Smoking is a potent risk factor for lung cancer and an important potential
confounder in occupational studies. Few studies had access to data on smoking
history and most relied on an assumption that exposed subjects were unlikely to
differ markedly from controls in terms of smoking habits. It was noted in a number
of studies, however, that increased risks in coke oven workers were much above those
which could be attributed to smoking alone. Moreover, in the case-control study
described in paragraph 49, which included adjustment for smoking, a more than
three-fold risk was identified.

When the Council originally considered this subject the evidence base was
limited to the early results of one US based study (the Pittsburgh study) and two
UK based studies, which excluded the later follow-up of the Hurley et al/. study

18



reported in 1991. Neither of the UK studies suggested that risks were as much as
doubled.

The Council considered that in these circumstances prescription could not be
justified. However, the availability of a further follow-up of the study by Hurley
et al. and the publication of several other studies has altered this picture
considerably.

Current evidence appears to be consistent in indicating a more than doubling
of risk of lung cancer in coke oven workers. Further, the balance of evidence
supports the view that for top oven workers, the risk is more than doubled after
five years and for other oven workers after 15 years of employment. The Council

recommends prescription under each of these circumstances.

The possibility exists that some workers may have moved between top oven and
other oven duties over the course of their career. In doing so they may fail to
meet the threshold of five years of employment in top oven work. However, by virtue
of the more highly exposed portion of their employment, they may nonetheless bear
added risk relative to workers who have worked solely in general oven duties. In
light of the epidemiological evidence indicating that risks of lung cancer in top
oven workers tend to double after an interval of about five rather than 15 years,
the Council considers that it would be equitable to count each year of top oven
work as contributing three years towards the 15-year target in the assessment of
claimants with such combined exposures.

During the course of i1ts enquiries, the Council received evidence from
representatives of the industry indicating substantial improvements in working
conditions since the early 1970s, and a considerable reduction in workers’ exposures
to PAHs. Likewise, a research report from Norway has indicated a reduction of some
60% in exposures in 1977 - 1987 as compared with 1976 (Romanstad et a/., 1998). Better
exposure controls are likely to have lessened risks of lung cancer. Consideration
was given, therefore, to whether a cut-off date for employment could be defined
after which prescription might no longer apply. However, in the absence of published
evidence to confirm that reduced exposures have translated into reduced health risks,
or any exact understanding of exposure-response relationships, the Council has
decided that there is no certain basis for defining such a cut-off date. Should
further evidence on this emerge in future, the Council will revisit the question.

The Council has also received evidence to suggest that exposure levels to
potential carcinogens have been higher historically in the US than in British

industry. Nevertheless, the Council considers the evidence in British industry
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sufficiently compelling to accept the case for prescription.

Recommendations|
The Council recommends that lung cancer associated with (i) at least five years

of work at the top of coke ovens in aggregate, or (ii) at least 15 years of coke

oven work in aggregate should be included in the list of prescribed diseases.

Should the first of these thresholds not be met, then the total duration of
employment in top oven work should count towards the second threshold, and be
aggregated such that one year of top oven work is regarded as equivalent to three
years of general oven work. Thus, for example, a worker employed in top oven work
for four years in aggregate, and so failing to meet the first criterion for
prescription, could satisfy the second if it were to be established that they had
also been employed for at least three years in total in other oven duties.

The Council further recommends that to be reckonable against these qualifying
time limits, workers should be wholly or mainly employed in the relevant job category

or categories.

The term * top oven work’ includes a number of job titles and evidence has been
sought on the extent to which the work activities of top oven and non-top oven workers
overlap, and can be distinguished under the practical circumstances of the IIDB
scheme. As a result of these enquiries the Council recommends that the following
job titles should be included as counting specifically to top oven work: lidsman,
car man (chargerman), valveman or tarman, top oven maintenance worker. This is not
an exhaustive list but includes job titles which were employed in the British study
carried out by Hurley et a/. and are judged to be readily understood within the
current industry.

The recommendations for prescription are described in the table below.

Where these conditions of prescription are satisfied, a claimant’ s lung cancer
should be presumed to arise from their occupation, regardless of their smoking
history.

%s%‘@gk : Lung cancer in coke oven workers. Report by the Industrial Injuries
Advisory Council in accordance with Section 171 of the Social Security
Administration Act 1992 considering prescription for lung cancer in coke oven
workers. Department for Work and Pensions, 2011(available for download at

www. of ficial-documents. gov. uk)

20


http://www.official-documents.gov.uk/

