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Letters to the Editor

RE: “BENZENE AND LEUKEMIA: A REVIEW OF THE LITERATURE AND A Rysy
' ASSESSMENT"

In their recent paper, Austin et al. (1) conclude
that: "In the aggregate. the epidemiologic evidence
suggestsa link between benzene and leukemia™ (1. p.
428). Although we hold the opinion that Austin et al.
are unnecessarily tentative in this conclusion. we con-
cur with it. We are concerned. however. by several
aspects of their review. and particularly by their dis-
cussion of epidemiologicrisk assessment. Austin et al.
criticize our group for having used a risk assessment
model based on a nested case-control study. They
suggest that in our estimate of the likelihood of leu-
kemia in persons zxposed to benzene we should in-
stead have used dats based »n a stratification of
person-years fromour entire cohort; indeed, Austin et
al. utilize such an approach in their own risk assess.
ment.

We consider their criticism of our approach to have
saversl shoncomings. One problem is that the expo-
sure categories in a standardized morality ratio
(SMR) analysis are inherently arbitrary: variation in
the definitions of the boundaries of thess categories
can have a profound effect on the calculated risks.
This effectis especially likely 10 be evident when there
are few daaths,

By contrast, the case~control approach to risk as-
sessment provides an elegant means for modeling cu-
mulative exposure with the use of an internal compar-
iron group. This is 8 more appropnate referent group
than the United States population and B far less
disparate in t2rms of theu genersl health. Also. ina
study of an industrial population, such as our cohort,
which might have encountared tonic occupational ex-
posures Other than benzene, the case-control approach
provides an opporturuty to balance out those expo-
sures; both cases and controls should have had squal
likelihood for srposuse to other materials, such as
solvenu. as weil ss for pnor exposure 1 benzene in
areas OF the factories cutside the departments under
study. Finally, it has been demonstratad (2) that rsk
assessment using a properly chosen sample of controls
will result in esumates of risk that are nearly identical
to those which result from use of the full cohort, and
this approach is much more coat efficient than nsk
assessment ased on the full cohort.

Austin et al. (1) have attemptad to utilize our SMR
analysis. which divides the cohort into four categones
of cumulative benzene exposure. and to use the mid-
points of these categones to estimate leukemia nsk.
This methodology is not optimal. Because the person.
year Qstnbution in each category B highly skewed to
the lower exposure. a more appropriate procedurs
would have been to use the person-vears weightad
average siposure for each category. With such an
approach. Austin et al. would have obtained a risk
estimate closer to ours.

A finial point in the review by Austin et al. (1) with
which we take issue js their dismissal of the Posuibje
etiologic association betwsen benzene and hemar,
poietic malignancies other than acute mgp,.
myelogenous leukemia. Two studies cited by Austin__
Arpetal.(3) and Checkoway et al. (4)—found elevateq
relative risks for mortality from lymphocytic leyke.
mia. However. Austin ¢ al. dismiss those findings a4
‘not persuasive™ or as possibly due to exposurey 1,
'solvents™ other than benzene. Austin et ai. do pe,
consider the possible etiologic association
benzene and lymphoma. Three recent epidemioiogic
studies—our own analysis (5) and those by Wag g
and DeCouflé et al. (7)—have, however. found excess
mortality from multiple myeloma and other forms
lymphoma in persons exposed 10 benzene. Worg (g,
argues that mortality {rom leukemia and lymphoma
should not be considered separatsly in populations
2 roosad 10 benzene. Secauss of the diagnestic overiap
between the two categories of dissas¢, the well known
transition Or progression of many lymphomas into
leukemia and the poor concordance between histo-
pathologic and either immunologic or cytogenetic clas.
sification schemes. We suggest that a formal wssew.
ment of the possible etiologic association Detwesn
benzene and lymphoma is required.
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THE AUTHORS REPLY _

In a recent Lettsr to the Editor of the New England
Journal of Medicine (1) pertaining toa risk asseasment
by Rinsky et al. (2}, we identified a diserepancy be-
tween the standardized mortality ratios (SMRs) they
eatimated and the results of a nestsed case-control
study they did on the same cohort of pliofilm workers.
We also pointed out that theu use of the nested case.
control analysis was inefficient because benzene ex-
posures had besn estimated for all conon members
and therefore there was no reason for restneting their
nsk assesament to nine leukemis cases and 90 con-
trols. We also noted in tht letter and 1n our review
article (3) that Rinsky's cUk assessment result ~as
considerably nigher than all others, including ours.

We agree rnth Rinsky et al. (4) that a nested case-
control study should yield results nesrly identical to
those of a full cohort analysis of the same data set.
Indeed. this is the =482 we were surprised that their
SMR and case-control analyses \were so disparate.
Their lettar implies erronecwsly that we believe that
the st assessment should have been uad ON theu
SMRs. Although we did use the SMRs, w= did s
because SMRs were the only results svailable on the
enure cohort. Cox's proportional hazards model (5).
or other suitable mathodology, should have been used
D analyze the complete cohort. Rinsky & al. contend
that their case-control study s “elegant” tecaum 1) it
slowy for modelling of cumulative srpoeus while
controiling for potential confounders, 2) it permits
evaluation of effect modification, and 3) an internal
comparnson gD can b ed However, these objec-
tives COuld have ban achieved more efficiently by
wproprats wealyss of the complete cohort study. It
18 Not *slegant” to diseard information neediessly.

We m=pasiad that either an analysis of the full
cohort be reported or that an explanation be provided
as to why the anaiysis was restricted to a subset Of the
cohort (1). Neither was provided (6). [nstead, they
contend thut our SMR analvais would have yielded a
risk assessment result ¢clcser to what they obtained I
the casa~conirol study if we bad used different scores
for the exposure categones. This pownt ua largeiy irrel-
evant and certainly u not an adequate explanation ior
the disparity between the resuits of the cohort and
case-control analywes, Furthermore, the contantion 1s
not substantiated rnth data, although such data could
have been provided easily by Rinsky et al.

Our review evajustad several casme-control studies
of leukemia among mibber workers. Two studies re-
ported a positive relation between benzane and lym-
phocytic lsukemia (7, 8). However, the relative risks
pertaining O other solvenu wm both studies were
nearly {dentical to those for benzene. We pointad out
that the nvestigators of one of these studier aiso

2rpreased the concern that the association between
benzene and lymphocytic leukemia may have been
confounded by other solvents (8). International
Agency for Resexrcn on Cancer also has recently
statad that "mbad exposure pattarne™ in thess case.
control studies has rendersd interpretation of the
studies difficult (9). Thus, Rinsky et al.'s apparent
acceptance of a causal relation between benzene and
lymphocytic leukemia is credulous; we s~ not sur-
orised that they judge our considaration of this issue
1 *cavalier.”

We did not svaluate the epidemiologic data pertain.
ing to benzene and malignant aeoplasms of lymphatic
and hematopoietic s, Other than {sukemia nor
d i d n include these malignancies in our risk assess-
ment. The three studies citad in Rinsky's letter include
M s from Loese other malignant neoplasms with
about 11.8 1xoectad (SMR = (36, 95 per cent aodk

intarval 77-220). Such a weak and imprecise
associstion Zceq NOt warrant being included in a Ask
assessment. Their Other arguments for including these
other malignancies aiso += not compelling. We point
out that Rinsky et al. did not include thewm other
malignancies N their oM risk assessment (2).

Infante (a coauthor OF Rinsry's on the original
report on the pliofilm cohort {10)) and DiStasio have
receatly discussed benzene and leukemia (11), and in
so doing, they used s risk assessment resuit neariy
identical to curs. Ty state that their estimate of the
effect Of benzens ON {#iXemia mortality is similar tO
that of mow others accepted by the Occupational
Safety and Health Administration. Rinsky et al.’s risk
e Tt 0, Yields a mesult four tizes = high, | is our
Selief, und poarsatly that of mowt others, that Rinsky
et al.'s risk assessment resuit is 100 high and cannot
be used.
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RE: 'MORTALITY OF LEAD SMELTER WORKERS"

The provoacative account by Selevan et al, (1) of the
epidemiologic relation existing tetwssn exposure oOf
grelter workers to lead and the manner of theu fatal
1ssue Well documents one of the most common sources
of plumbum. Those «ngreasad in the rields of forensic
medicine and pathoiogy have, on occasion, tecome
sware Of another. albeit uausual, encounter rnth this
slement,

Over 100 years ago, a case was described of s man
who had received a gunshot wound to the knee and
who succumbed 12 years later with symptomatology
¢lomsly mimicking chronic lasd 1ntorxcation (2). Since
then, there have been numerous reports Of similar
cases, all having 10 commeoen the long rspw retention
of lesd @istiles, mostly in and around the large joints
of the extremities (3). Racent clinical evaluation of
some nas rrvealed hematologic findings Of anemua,
reticulocytosis, and basophilic stippiing of red blood
cells, all consistent with lead posoning. Elevations Cf
blood lead levels up to 5 ug/dl are recorded. The nor-
mal level 15 ERthan 0.6 pg/dl

Clinical findings ~lating to chronic nephritis and
scute renal {ailure ar often present together with ead
encephalopathy, the precipitating cause Of death. The
latter 4 marked anatomically by cerebral sweiling,
uncal herniation, and brain stem hemorrhages (4, 5).
The hepatocytes and renal tubular ceils revealed char-
actenstc intranuclear inclusions. The respiratory sys-
tem 3 not primarily afectad in these instances 58
cause the silica of quarried EH 1s not expremly
ciated with the gunshot.

OF great reievance to the hazard Of retained lead 15
the epidemiology oOf clinical |  d toxicity. Lead bullets,
striking dense bone oOf an extremiiy, are frequently
{rngmented The piscss may entar into the joint space
wi+r they are exposed to synovial fluid that possesses
the sbility to dissolve lead. slowly, out consistently

(6). The solubilized lead ions are absorbed through the
thin walls of capiilaries which invade into the area of
injury during the phase of inflammatory repair. Some
Of these vessels o= st for long cerioda, Thus. overan
ertended time, small amounts of lead leave the em-
bedded missile and enter the circulation, w travel
widely within the 5ody and reach distant vulnerable
organs such U the kidney and brain. The resuitan:
¢clinical and pathologic alterations may, over a span of
years, become Ul devastating as those observed i the
organs Of lead smelter workers.
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Editor’s note: Dr. Selevan and his co-authors were given the

opportunity to respond to this letter, according to Journal
policy, but chose not to do so.

RE: “CONFOUNDING CONFOUNDING'

In a recent article, Grayson (1) argued that a defi-
mition of confounding based on ¢hang® in a carams.
ter's value upon ¢ovarate control (noncollapsibility)
was tundamental, We think that both Crayson’s de-
scription of the problem and his conclusion are seri-
ously in error. There are four major reasons for these
errors: First. Grayson failed to distinguish effect mea-
sures from parameters that do not measure effects.

Second, like several earlier authors (2), Grayson failed
to recognize that an odds ratio can be an unbiased
measure Of effect even if it is not coliapsibie (ise., even
if the ¢ mude odds ratio differs from the s¢ratum’epaciiic
odds ratios). Third, Grayson failed to recognize that,
in-causai inference, “confounding” can be viewed as a
more fundamentai concept than “confounder”.
Fourth, Grayson failed to note that ignoring fioncom-




