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We previously conducted a cohort mortality study of 594 in-
dividuals occupationally exposed to measured concentrations
of benzene. This report presents health examination findings
lor a subset of 282 men from the larger group. Although slight
decreases in mean total bilirubin and RBC values were detect-
ed statistically in comparing the exposed group to controls,
these changes were not regarded as clinically significant. NO
correlations were found between peripheral blood counts and
latency. duration or intensity of benzene exposure. Presently
we have no indication from our data of adverse effects of ben-
zene having occurred in our subset. Variation in latency
among individuals and the possibility of subtle changes effect-
ing an eventual pattern contribute to the need for continued
surveillance.

Er'fec(s of chronic benzene poisoning in man are related pre-
dominantly to the hematopoietic system of the body. however,
central nervous and gastrointestinal involvement may also oc-
cur.’** Thus, symptoms such as headache. dizziness. weakness,
fatigue, insomnia. anorexia. nausea or vomiting mav or mav not
appear in conjunction with blood changes. Variation in individual
susceptibility is considerable and manifestations of chronic
poisoning have not been predictable.' * Recorded blood ab-
normalities associated with benzene toxicity include leukopenia.
thromhocvtopenia. macrocytosis. aplastic. anemia and leukemia:
pathological effects on the kidnevs and liver have also been re-
ported.' * ¥

Viglians and Forni® have suggested that leuhemia associated with
benzene is frequentlv preceded bv a hyporegenerative anema or
pancytopenta of more or less longstanding. However. these
authors reported one case i which the leukemia occurred 13
years after the initial anemia with apparentlv normal bluod counts
in the interim period. Also pertinent to the question or latency
evidence ot chromosomal aberrations in circulating Ivmphocytes
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of persons several years after exposure to benzene and subse-
quent recovery.™ 4

Historicallv. the postulated relationships between clinical find-
ings and benzene exposure have been based on individuals ex-
posed to apparently very high Concentrations of benzene. The
lack of long-term environmental monitoring has heen evident. and
has contributed to the difficulty of extrapolating findings to lower
exposure intensities.

The purposes of this study were {1} to exammne rrcent labora-
torv and health history data on 282 emplovees with respect to
latency. duration. current intensity, and cumulative dose of ben-
zene, and ) to discuss these findings as thev relate to the mor-
tality experience of the same target population. The individuals
hid experienced potential exposure to benzene ranging from < 2
ppm time weighted average (TWA! to approximately 30 ppm
TWA for an right-hour day for periods of from less than one year
to 20 years or more.

Environmental Considerations

The chemical operations covered hv this investigation were
prouped into three production areas: Production Area I: Chioro-
benzol. date of operation 1920 to present: Production Area I
Alkvl benzene. date of operation 1935 to present: and. Production
Area {Ifi: Ethyl rcllulose. date oi operation 19.36 to present. These
process areas were selected because past exposures in at least
several job classifications within each area exceeded 2 ppm TWA.
Research and  development laboratories and other production
units with undefined exposure at this company location were not
included in the studv.

Benzene was utilized as a raw materal in the first two produc-
tion units whereas, in ethyl celtulose. it was emploved as a solvent.
TWA estimates of benzene exposure for each job in all production
areas were based on environmental measurements, process flow
sheets and job descriptions provided by industrial hygienasts and
plant operating personnel. Every job was evaluated on a year-by-
vear basis and assigned to one of the following four intensity cate-
gones: < 2 ppm TWA: 2-9 ppm TWA: 10-24 ppm TWA; and 25+
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ppm WA The daur catepones were cdetecrmned an advance from
hovowledye of the ranges of exposure that had existed i these
production units

A summary ot industrial hygiene monitoring data tor the period
1944 through 1974 s reported in a mortality study concerning
these production arcas.'? Table 1 presents the measurements of
benzene concentrations in a condensed format.

In Production Area | benzene was chlorinated to produce
mono- and di-chlorobenzenes. in a closed continuous system. it
was recognized as a potential hazard during initial chlorination.
Other operations in the plant included the separation of un-
reacted benzene for recvcling and iurther chlorination. Mono-, di-,
tri-. and tetra-chlorobenzenes were also found routinely in the
work environment. Benzene concentrations in this work area
were below 10 ppm TWA. The rule for categorizing lobs by ex-
posure was as follows: Low exposure (2-9 ppm TWA) —
Mechanics. chlorinator operators and still operators in the first
chlorination cycle. Very low exposure (<2 ppm TWAI — All
other lobs in the production area.

Historically. less industrial hygiene monitoring for benzene took
place beyond the first chlorination cycle because of the unlikeli-
hood that exposures would exceed accepted guidelines. In 1973
exposure intensities of up to 4.6ppm TWA were reported outside
the initial chlorination area (Table 1. It should be noted that these
estimates were based on measurements taken in new production
facilities.

Production Area Il began as a semiplant operation for ethylben-
zene production. This operation was espanded in 1937 when
demand for styrene increased. The benzene was alkylated with
ethylene to produce ethvlbenzene and diethvihenzene. In a
second process benzene was alkvlated with propylene to produce
isopropvl benzene. Aiter 1943 these processes were located in
diiferent building. Dehydrogenation. which took place in a
separate process area. led to the end products stvrene. divinviben-
zene. and alpha-methvl stvrene. As in the first production area. the
processes were closed rontinuouc svstcms. Patential for highest
exposures occurred in the benzene unloading areas and during

campling of process ines, The following materials considered to
be of toxcological wnportance were known to be regularly
present in Produc ion Area ll: benzene. ethylbenzene. divinviben-
zene. toluene. xvlene, isopropyl hcnzecne. styrene. diisopropyl
benzene and alpha-methy| styrene. The exposure categorization
rule with respect to benzene is summarized for jobs in Production
Area Il in abbreviated form: High exposure 25+ ppm TWA) —
Operating and maintenance jobs in the ethylbenzene process
prior to 1943_Moderate exposure (10-24 ppm TWA) — Operating
jobs. ethylbenzene. 1943 to 1960: maintenance mechanics, ethyl-
benzene unit, 1943 to 1971: operating and maintenance jobs.
propvl benzene unit. 1943 to 1968.Low exposure (2-Sppm TWAT
= Operating and maintenance jobs. dehydrogenation unit, 1973
to present: miscellanenus jobs in propyl and ethylbenzene over
varying time periods since 1943. Very low exposure (<2 ppm
TWAI — Clerical and supervisory jobs in all areas, and several
operating jobs in dehydrogenation.

Production Area ill consisted ot a process that produced ethyl
cellulose resins and a second process where. up until 1968, sheets
of ethyl cellulose were iabricated. The resin process began by
treating cellulose rolls with caustic and reacting the treated
material with ethvl chloride in the presence of benzene. The
product was washed repeatedly and then dried before packaging.
High benzene exposures occurred during sampling and also during
lading and uninading oi hatch reactors. In the past, exposure in
excess of 25 ppm TWA did occur tor several jobs within the
production unit: over the last ten years. exposure intensities have
not exceeded 10 ppm TWA,

The highest exposures to benzene occurred in the sheeting
operation. where adjustments nn the casting equipment required
entry into an enclosed area. Surveys in 1953 and again in 1963 in-
dicated TWA exposures to benzene above 25 ppm for men in
several job classitications. The benzene exposure categorization
rule for the ethvl cellulose units is as follows: High exposure (23 +
ppm TWA) — Operating. maintenance jobs in production and
sheeting until 1965. Moderate exposure (10-24 ppm TWA) —Lab
technicians and selected operating jobs until 1966. Low exposure

Table 1. = Summary of Industrial Hygiene Measurements of Benzene Concentrations in Production Areas.
Number of Ares and Breathing Range of Samoies Estimated TWA
Job Categories Years of Survey Zona Sampies per Job {(opm Benzens} {ppm Benzene)
Chiorobenzene
lob not specitied 1944 48 43 259
lobs i wmtuai chlornation 1965 25 239 <!l
and distillation 1913 1824 . 182 416
Other jobs  ares 1964 17 021 <1 ol
1913 339 142 <1 tod
Alwyl benzene
Alkylation opesators 1953 525 2 »100 910 1!
(scrass production units) 1965 236 0 56 | to7
197172 D138 0283 <l ioild
Wechanics 1965 35 0250 11010
(across production umts) 1971 12 3092 0283 11018
Qther jobs 1n production umits 1365 o9 055 1tb
1911 12 13199 078 <l )
Ethyl Cellulose
Jobs m manulacturing 1952 1239 0 »100 17 10 35
1965 428 2515 510 17
1973 2538 1321 Jio#d
Jobs n fabricating 1953 ] 10937 5
1969 continyous 0 »100 11 10 32
momtanng with
nfracrd amalyses

“indcates TWAs were nnt estimated
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{2-9 ppm TWAI — jobs downstream from sections using benzene
directiv throughout the time period. and high exposure area jobs
after 1965._Very low exposure ( < 2 ppm TWA} = |obs in produc-
tion area removed trom sections of the process utilizing benzene
{1935+). Ethvi chloride. ethyl ether. and ethvl alcohol were also
present in the work environment on a routine basis in Production
Area Il

In all areas. TW As reflect average exposures for employees on a
given job. rather than those particular to an individual whose work
practices mayv differ from the norm. By combining the environ-
mental assessment with complete work historv information for
each emplovee. it was possible to determine latencv and duration
of exposure and to estimate cumulative dose and intensity of ben-
zene exposure. -

Methods

Since 1967.a health examination program has been offered to
all employees at the Midland. Michigan location ot Dow Chemical.
U.S.A. The time required for the program to cvcle through the en-
tire manufacturing complex 1s approximately two years. Data used
in the present studv were derived from existing records oi health
examinations conducted during the period February 1967 to
March 1974 _Although there were modifications in the question-
naire and in the specific laboratory test5 periormed over the
seven-year period. the basic structure of the program has re-
mained unchanged. For each benzene exposed emplovee the
most recent exam was utilized in the analvsis so that possible
latent or chronic effects ot henzene could hc screencd.

In addition to relevant health historv questions. the following
quanttative health measures were studied: Bliood chemistries ™
total bilirubin. creatinine. total protein. protein albumin. protein
globulin. blood urea nitrogen :BUNY, LDH. and SCOT. Hematnlouy
= hematocnt. hemoglobin. WBC. RBC. MCV. MCH. and MCHC.

A control population for comparative purposes was selected
using a matched pairs design. Over 19.000 health inventory exams
were given emplovees during the perind ot studv. A control for
each exposed emplovee was chosen accnrding to the following
critenia: (1) The control participated in the health inventory pro-
gram during the same month as the exposed individual. 12y The
pairs belonged to the same five-vear age interval. (31 Cigarette
smoking historv o1 the control agreed with that of the exposed in-
dividual {current smokers: <1 pack dav: 1+ packs.’days; former
smokers; and never smoked). {4 Among potential control em-
ployees. the individual whose hire date was nearest the hire date
of the exposed emplovee was selected.

Individuals in the control population mav have experienced ex-
posure to a variety oi chemicals exclusive of benzene. These ex-
posures would he expected to ditfer trom person to person and
would also he expected to parailel background exposures of the
study population during the years these persons were emploved
outside oi benzene areas. In addition to overall matched pair com-
parisons. the health measures. expressed a~ pair differences. were
examined in relation to estimated dose current exposure index
highest T\W A exposure snd duration of benzene exposure using a
multiple regression approach. The current and highest T\WW 4 ex-
posure intensities were expressed in coded form: 0 for not ex-
posed: 1 for <2 ppm: 2 far 2-9 ppm: 3 tor 10-24 ppm: and 4 far
25+ ppm benzene. Estimated current exposure intensities at the
time oi examination did not exceed 10 ppm TWA for any ot the
individuals in the studv. Hematological data were also compared
with laboratary findings reported bv a nonchemical company.

The cohort for the mortality study included all persons who ap-

peared on annual emplovment lists (1938-1970) of the henzene
work areas. The present study covered only those perrons irom
thr mortalitv cohort whao were still working for the companv as oi
1967 and whn participated in the healthexammation program ai-
ter their first benzene exposure and prior to March. 1974. Table 2
summarizes the employment status of the original cohort as of
Januarv 1967 .and as ot lanuary 1974, and identifies the number oi
emplovees participating at least once in the health screenmng pro-
gram during this period. Health exammations were given to 482
persons (37% of the oriwinal cohortt. This coverage mav be tvpical
of situations where manufacturing units date back many vears and
indicates a potential shortcoming ot cross-sectional sampling'in
occupational settings.

Results

The age distnbution of men participating in the study is
weighted heavily toward older age groups. as would be expected
from the methnd used to define the population. At the time of
examination. the average age of benzene exposed and matched
control individuals was 48.4 and 48.3 years respectivelv. Of the
exponsed emplovees. 209 (74%) were 45 vears of age or older.

Table 3 describes the benzene exposure expenence of the co-
hort by duration. estimated career dosage. and latency tvears be-
tween first exposure and examination datet. The miormation is
summarized by production area, highest TWA exposure tor 1+

months, and current versus past exposure. Cureently exposed in-

dividuals had waorked in henzene areas longer. on the average,
than past exposed emplovees and thus medun career dose was
larger for this group. The low median career dose among Produc-
tion Area il emplovees was also due to short exposure durations.

The means and standard deviations of 17 selected lab measures
are shown in Table 4 for the total exposed and matched control
groups. Statisticallv sgmificant differences were observed for total
bilirubin and red blood cell counts. In ecach instance, the mean of
the benzene group was lower than the controls. Particular at-
tention was paid to the hematological tests. The distibution of red
and white blood cell counts and hematnert values of the exposed
and control groups are seen in Fig 1. The graphs are plotted ac-
cording to percentage of participants whose values fall within the
various intervals. wath resulting probability densites. The distribu-
tinns of exposed and control emplovees are sundar except for the
RBC conunts. where the exposed group shows a slight shift toward
lower values.

Clinical recards were reviewed tor those individuals i the ex-
posed population with unusualiv high or low readings. One person
had a WBC-count of over 19.000 on his health inventory dated
6/28/73; a repeat count on 8/16/73 was 10.700. The employee’s
record revealed a history of chronic sinusitis and WBC's con-

Table 2. — Employment Status and Participation in Health
Exam Program Between 1967 and March 1974
by Production Area. Benzens Cohort.

Employment Status and Number of Empioyees

Participation M Heaith Prog: Praducti P

Ezam Program Total Area § Area it Area 11
Tatal cohort kE1) 120 153 321
Left comoanv pror 1o 1967 9 37 62 140
Worang 2 of 1/1/67 358 83 91 181
Worlung as of 1/1/7¢ 254 54 56 134
Pxtic:oated at least ance

n health esam program

2:673/18 292 58 6 139




Table 3. = Selected Measures Of Exposure by Production Area and tevet of Mighest TWA Exposure Intensities. Health Exam Participants:
Ezposure Dosage Years Since
No. of Duration of Exgasure {(gram*) Fint W—_—
Emoioyees <1 yr. 1.9 yrs. 10:19 yrs. 20+ yrs. Mean Range Mean <138
Total group 282 50 128 4' 52 1298 16994 202 1-40
Currently eroosed 118 2 36 22 58 1336 16798 193 431
Past expased 164 48 R 20 Il | 443 1 R994 208 236
Production Area | 58 5 2s 14 23 403 11338 a7
Production Aesa It 75 8 33 10 25 892 14636 211
Production Area Il 138 31 10 18 13 04 | 6994 189 | 4140
Hignest TWA benzene exposed
tor | + months
25+ ppm 7 10 2 13 2 1605 $699¢ 255 840
1024 ppm 35 S 16 4 10 963 43145 226 437
410 opm \ 176 35 ! 35 \ 25 31 286 11338 169 4131

* 1000 ppm months exposure equivalent to 670 grams assuming 21 woruing days per month and that a workman breathes 10 cuthe meters of ae per 8 how day

sistently ranging from 9,000to 10.300 preceding the emplovee's
first exposure to benzene. and extending well beyond his last ben-
zene exposure.

A second emplovee had a hematocrit reading of 29% and a
hemoglobin of 10.2 grams in 1970.with referral to his familv phys:-
cian. (Hisrecord also showed anemsa secondary to gastrointestinal
bleeding when hired in March 1967). Subsequently. he was
diagnosed with idiopathic thrombocvtopenia purpura. His joh of
three months’ duration in the benzene area (11,/67-2/68! was
classified as low. and was judged not to be related to the clinical
condition.

Multiple regression analvses performed for each lab measure by
regressing the lab response on the four environmental variables
separately for each production area. and for the production areas
combined. are summarized in terms of statistically sigmificant asso-
ciations in Table 5. In this analvsis, the lab response was the ob-
served reading of the exposed individual less his matched control.
None of the hematolagical measures were significantly correlated
with anv environmental variable. The two lab measures tor which
associations were observed in the total cohnrt were not
correlated with environmental variables in more thin one of the
individual production areas. In Production Area lI, cumulative dnse
was highly correlated with duration of exposure tr = .73} and
current TWA intensity r = .49). Thus. duration of exposure and
current TLVA intensity were individually associated with total
bilirubin. for example. although neither added significantly to the
regression equation atter cumulative dose had been taken into ac-
count.

Health history items were utilized tn indicate individuals who
may have had pertinent conditions in the past. The review of
specific medical records was undertaken for persons respondiny
positively to a history of #1) anemia or blood problems: (21 cancer
or malignant growth: (3 fits, convulsions. seizures; or (4} Joss of
memory. NO results of interest in regard to benzene toxicity were
found among the latter three health historv questions.

Six persons in the beazene group reported a history of anena
or blood problems. Company medical records on tour ot these
showed no evidence of anemia = three emplovees were taking
medications for cardiovascular problems at the tume oi exam. and
the fourth had a hemophiliac condition known to the companv
since 1957. The fifth emplovee had a historv of blood counts
which hive fluctuated between normal and slight decreases since
1951. Hemoglobin values have ranged from 12.9g to 155 .
bematocrit from 38.5% to 46%. and WBC from 3.600 to 5.150. This

‘person began working at our company in 1941 _His potential ben-

rent? exposure included 34 months in the high category {+25
ppmi, 300 months in moderate {10-24 ppmi. and GO months in
low (2-9 ppmt. He retired in February 1974 at the age of 62 years;
one month prior to this time. his hemoglobin value was 135 g,
hematocrit 40.1%. and WBC 4500. A 1976 report irom his per-
sonal phvsician indicated this individual to hc in good health.

The sixth person was referred to his famuly physician in 1971
with an increased white cell count. He was subsequently diag-
nosed with hvpertension and mild diabetes: the increased white
counts were presumed to be the results of a splenectomy per-
formed on the employee aiter an automaobile accident in 1969.
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Table 4. — Comparisen of Benzene Exposed Population with Matched Controls for 17 Selected Laboratery Tests. 1967-1974
Test Procedures Mo of Pairs Benzene Croup Control Group Benzene Group Less Controis
M + SO M+ SD) M+ SD)
Blaog cremsties
Total bmrutun mgdH 255 43 o+ 76 8 o~ 24 - 01 * 38 P 4 05)
Creatinne  mgd 213 0+ 18 119 19 ot * 24
Total preten ¢m% 2248 112 % 35 716 % 9 -0t 51
Pegten  aibumin gmb 224 131+ 51 136 = 52 -03 % 55
Pecten globuiin gmd 224 219 = 5h a0 * 19 -0 * 62
BUY Mm% 241 17y £ 4 170+ 43 1+ 58
LOH unmits 187 1621 * 347 1633 * 101 18 + 408
SGOT units 189 263 * 99 66 L 123 2+ 150
Hematoicgy
Hematnent O 4 290 %2 + 30 151 « 28 -2+ 40
Hemogiadn gm HY is2 « 10 153 = 10 -1+ 1
WBC oo mm 232 1249 + 1910 7030 + 1780 210  + 2190
RBC i millions 236 495 + 1) 501 + 35 -06 + 48 If < 051
MCY 235 3l0 + 387 Ws + 17 6 + 52
HW 236 309 + 1§ 336 * 16 2+ 20
MCHC 236 139 0+ 10 339 + 1o 0+ 12
Discussion persons (9.7%! bv Aksov and for onlv one person (4% in the

Greenburg et al in 1939 and Aksov et al in 1971 published
results of cross-sectional survevs of henzene exposed workmen
somew hat comparable to the present studv. These investigations
involved more extensive moedical evaluations. but appear to have
less supporting environmental observations. Aksov's investigation
was in cases of aplastic anemia and  acute
mveloblastic leukemia detected among shoemakers in istanbul.
Greenburg studied benzene exposure in the rotogravure printing
industry

A mapor ditterence. botween the Greenburg studv and  the
curreat investigation lies in the exposure patterns expernenced by
warkers in the two atuations. Exposures in the pressrooms had

response to

heen occurnng tor a maamum of five vears at concentrations
presumably: much hicher than those experienced in the proesent
studv ot chemical plant emplovees. Greenburye recogmized and
stressed the imitation of not knowing an individual's spedific ox-
posure expertence due to vanable work practices and the use of
benzeae to remove ink from hands and arms, In turn, the current
studv included manv individuals exposed to benzene tor more
than 20 vears at concentrations below 10 ppm TWA in recent
vears. Unfortunatelv. TWAS were not calculated for pressroom
warkers, thereby hmiting comparisons of exposure intensity. In the
Aksav study the concentration of benzene in the workplace
reportedly ranged from 30 to 210 ppm. with emplovees’ exposure
durations varying from three months to 17 vears.

Contrasts in medical findings between these previous studues
and the present study indicate a further likebihood of considerable
difierences in exposure intensities. Significant results were ob-
served by Greenburg in regard to hemoglobin. hematocrit. and
WBC — none of which were found in our study. Findings for
serum hilirubin were statistically significant in opposite directions
between the two studies. Onlv with RBC did the results relatinve to
controls deviate in the same direction. These deviations were
much larger in the rotogravure pinting ndustry study mean dd-
ference in RBC e«timated at .84 mullion cells versus .09 million cells
for currenthy exposed individuals i the prosent study?

in the Aksov studv of 217 persons, rangine in age from 12 10 58,
23.3% were reported 1o have hematological abnormalities at-
tnbutable to chromic benzene poisonmng The inddence of persons
showing hematological changes was not related to duration of
emplovment. WBCs of less than 4000 cell mm® were tound 1or 21

present study. Hemoglobin and hematocrnit readings were not
compared between the two studios since Aksov mentioned the
anemia he observed could have resulted from poor nutntion.

in the present study neither the RBC
hematologic parameters were found to correlate with carrent

counts nor other

TWA exposure intensity. highest TWA intensstv. duration ot ex-
posure. of estimated career dosage The hematoloweal resalts tor
the exposed and control groups agreed well with those pubhished
bv Frederik' basod on multiphasic health screening of New York
Telephone Company emplovees. The tindings were sunilar bothin
terms of means and standard deviations. Although signitncant in-
dividual regressions wore ohserved tor other b measures no
consistent pattern sugeesting a chneally meaningtul relationship
to benzene exposare was apparent.

Individual records wore assessed ot persons wath hematologi
values outside the normal ranges and of those “who answered
positivelv to anemia or blood problems and other pertinent ques-
tions. No findings were observed that could be related to poten-
tial benzene tovacity,

Qur mortality survey of the same prodiction units covered the
vears 1930 through 1973 10 that study the overall standard mor-
tality ratio 'SMR) was 80 1102 observed deaths versus 128 ox-
pected deaths). No statisticatly significant increases in mortality,

Table 5. ™ Summary of Statistically Sigmficant findings (P 4 05)
for Regression of Each Lab Test (Matched Pair Ditferences) on
Current TWA Exposure intensity Category. Highest TWA Intensity

Category. Quration of Expesure and Estimated Career Dosage
{pom Months). Toetal Population and Each Production Area.

Envwonmental Varable, Correlation

Tast Frocedure Coefficient and Signdicance Level

Total axaldtion
T2 Bilgebn Carent TWA ]9 P < 21
Taral peytos Migneet TAA 15 1P < 0%)
Pratuction Arey 1
Tetab budryden Cumuists 425s0e 33 (P € 0i)
Tatat pratewn Corutatine arage 36 P € D)
Pesteny ziotlin Cumulatne dnsage 26 P € 79
SUN Cumviatee dasage 28 (P € (%)
sGot Currer TWA 29 1P < 09)
Praguction Arsy I
Crratimine

Cuistate douage 24 P € 091
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relative to the US. white male popuiatinn were observed with
respect to production area or estimated careor dosage of henzene.
The mortahity analysis did direct our attention to five individuals
whose death certiticates contained intormation of clinical interest
in regard to henzene toxicity. Two deaths were due to anenia —
one person died in 1955 pernicious anemi!, and the second per-
son died in 1957 faplastic anemia). Leukemia was indicated on
three death certiticates for persons dving in 1963, 1970 and 1971,
respectively ‘one case of acute granuloevtic and twn cases ot
myelogenous leukem:ai. Detals regarding these cases are dis-
cussed in the mortality article.*?

The individual who died most recentlv from leukemia had par-
ticipated in the health examination program- and F included
among the 282 persons in the present study. His blood counts
over a ten-year period. including one as recent as ten months
before death. were within normal ranges. Thus. our medical
records did not indicate a prior hirtorv of blood abnormalities
typical of leukemia attributable to henzene.

This health examination studv indicates that readilv detes table
latent hematopoietic changes have not occurred in our population
of employees. manv of whom had past TW A exposutes oi 10 ppm
or more. The question that remains unanswered is what is the
likelihood that serious health effects {such as leukemia) will occur
in individuals vears after henzene exposure at concentrations as
described in this article. particularlv when hematologic hndings
were normal during the vears of emplovment. Health surveillance
of this population will be continued and perhaps will one dav pro-
vide a more definitive answer to the question.
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