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unaltered dispasition of glucose despite concurrent
elevations of plasina insulin are interpreted a3 cone.
ustent with pcripheral resistance tp insulin during
late pregnancy. Contrainsulin factor or faclors of 2
lipulytic nature have been implicated. The mreabalic
interactions are designated as a form of “accelerat.
ed starvation,” and the parasitization of majcrna)
glucose and gluconcogenic precursors by the concep-
tus is emphaasized.

I is poswslated that the camsibutions from contra-
insulin (actors would be additive to the effecu of in-
traplacental insulin degradation n the gestational
challenges 10 maternal insulin economy.,

We are indebted 1o Min Carolana D'Amice for 1echnical

anistance and 1o Miy Claire Mahan for assistante in the
stlalstical gvaluation of the data.
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BENZENE AND LEUKEMIA®

Enmce C. Viouam, MDD anvp Givuio Sarra, MD3

MILAN, [TALY

YPOREGENERATIVE and aplastid types of
hemopathy brovght about by expesure to ben-
zene were described in the ninercenth century, and
the question of leukemic myelasis from the same
cause has been debated since the Rrt description of

*Frorm the Clinita d¢) Lavore “Luigi Devon™ pf the Univenity of
Milan,

1Profmsor of jndusrisl medicine, Univeriry of Milan,

IMember, Tasdsoe Wl Occupalisoa) Health, Clinivs dad Lavare.

w1d

a cae of levkemia referred to the action of ben-
zene?

A paper by Gronkite® {1961) summarizes the nat-

ural history of “benzene Jeukemia.” From this and
other American papers on benzene poisoning it seems
that the Eurvpean and especially the Italian litera-
ture on benzene leukcmias is poorly known. There.
fore, we thought that it would be of some interest 1o
give 3 shurt account of the cases of Joubeinia artrib-
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'?;:,am bengene in Italy,
* e scen 3t the Clinica del Lavoro of the Universi-
rf of Milan. ) S
In 1938 Penati and Vigliani® reviewed the avail-

with sperial emphasis on

able world literature on burnzene myciopathy and
inted out that, in some cases, the pathology hardly
&m out the diagnosis of aplastic miyelesis -— thay is.
hyperplastic bane martow and leukemoid veaction,
Although all_types of leukemia bhave been attrib-
«urd.to benzene, many cases reported between 1928
gnd 1938 lack reliahle data on exposure to benzene. ”
Since 1941, 13 caxs of “benrene leukemia™ have
been reported im Italy, besides the cases of the Cli-
nica del Lavore of Milan and the Instivese of Orcu-
pational Heaith of Pavia. which wili be considered

latzr.

Of these 13 cases, 3 were hemoeytoblastic (or mye-
loblasic. according la Naegeli's terminolngy) in type.
The remainder were chrovic myeloid leukemia {1
case}, erythremia (2 cases) and enythrolcukemia (1
e}, In all cases in which a history nf prolonged
and severe exposure to benzene could be obtained,
the leukemia was hemocytoblastic in trpe. often pre-
ceded by 2 period of apparently aplastic anemia with

" leukopenia.

In the province of Pavia many cases of chronic
beraene poisoning arpse from the use of glues con-
faining benzene in the manufacturing of shous. Shoes
are manufactured in many smal) factories, and very
often also at workers® homes. The Institute of Occu-
pationz) Health of the University of Favia saw in
the Jast three years 41 cases of chronic benzene in-
oxicagon with hemopathy. Five of them were leu-
Yemias — more precisely. 3 hemocytoblastic, 1
paramytioblasic and 1 myeloblagtic. All these cases
came fromn factories where cases of aplastic anemia
alio accurred and where the glues contained a high
percentage of benzene. According to the determi-
natiens of benzene vapor earped vut in some fac
tories, workers with gluc weig exposed to copcentra-
tions well above the maximum allowable value.

Casex Seew a1 THE CLmvica brL Lavoro

Benveen 1942 and 1963 we obhterved 47 patients
with benzene hemopathy. Two showed anemia, 7
anemnia and Teukopenia, 5 anemia and thrombocyto-
peria, 26 pancytupenia, 6 leukemia, and | levke-
moig reaction.

We present ‘the clinical and Jaboratory details of
the 6 cases of lewkemnis.

Casz 1% MG, 1 49-ytar-old man, entered a leather-
cloth factery in 1933 as a sptrader and talender uperasor,
lppzin. rt1iny dissolved in bepzens and acetone. Warking
wonditions were bad, and many workers had failen Il with
Rnemia, After ] yrar the patient complained of amhenia
and pallor, with mucweanguineous diarshes, 3nd from 1938
w 1940, he had repeated epistaxis. His condition wonened,
wad be was admined 1o our deparvment in January, 1942

*Previomly vesatad by Yigliani apd Saiont
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Physical examinztion showed pallor, an enlarged liver
and a spleen palpable T Bagerbreadrhs below the left conal
margin,

FExamination nf the hland revealed a ted-cell count of
1,410,000, with 2 hemualobin of 34 per cent (Sahli), and
A whire:cell roupt of 4800. with 1% per rent hemoecyablast
forms  Linvinding many micrahesnayioblast forms), and
ucrasional) nestrophilic myelnhlan o, promvelocries snd
myvelocvies. The plateler enunt was 36,000 Siernal-magrew
punciure viekded 71 per cent hernneyioblast forma, of which
36 per comt were micivhemocy toblust forma.

Be unprovement vecurred 3a spiie of treaoment. Hemors
rhages, fever and leukaevnosis fwhite-cell roumt of 34300,
with 50 psr cent hewwoertublant forrns) supervened, and
deach Tollowed alter 1'% mronths.

Case 24 Im 3940 R.F.. 2 W-vear-old wnan, herame ap
Assisrant oprALDr da 3 3o avure Rrm, where the inks ora.
wincd AN per vent henseowy The beazene copcenation in
the departnent wherr he wirkedt varied herween. S50 and
110 mpg, per lher. Asthenia and pallor develuped in 1944,
He had pain in the bones. with fever. in 1%35, when he
entered vhe Cliniva with pallor, shoht splenomiegaly and
suthr ~orhvinoses and pesechiac,

The todeerll cannt was +.430.000 with a hemoglhsbin of
M per eennr (SahDhY, amd the white-redl enunt AT000 with
9 per rent homocviobiast formy and some immaltysc myc-
lacyres: the placeler count was 50008, The red-<cell roum
fell 1o ANDADO, and the whitesre!l eoum e 2200, with 23
per renl hemocyichlast larms. masilv micro forms. The
spleen enlareed ap the rransverse uwmhbilica) line, and there
were dilfusc hemorrhages. The patient died in May, 1545,
Posi-mottem findings were myeliad [hemoryroblastic} meta-
plasia of 1he Siver and spleen: rthe wernal. eostal and vercc-
bral bone marrow war atrophic. Other rases of benzene
anemia and & case of leukemia (Case 4) occurred in the
sammt¢ factory.

Casc 3. T.3. 2 29 vearcold man. for B yeass was & spray

_warnisher with aiirocellulose varnishes dissolved in solvems,

containing 60 per cenl benzene. In 1356 he began o come
plain of asthenia and loss of apprtite. In July, 1958 high
frver and diffuse pain in the bones developed. Qur diagnosis
was hemncytoblaviic leukemia with ieukepenis. Remission
followed 1rearment wish cortisone. In November, 1958, his
vondition appeared falrly good: the pleen was scarcely pal
poble: the red-cell rouat was 4.800.000, wirh 2 hemuoglobin
nf 90 per cemt (Sahli). and the whitc-cell rount 37,800
with 5 per rens hemorvioblast forsm and pumerouws neutro-
philic mvelnrytes and mewamyelocytes: the platelet count
was V3000, Sicrnalamarrow puminte tevrealed 2 high con-
vontrathear of hemohisioblast ard hemoevroblast fronos.

Qu areaimene with Bemereapiupurine and prednisone the
whitrorpoll vonng [ell v 380, with 2 few mpeheyies and
netamyelorytes, Cessation ol animetabiliies was folfwed
in 3 shuzsl Bme by a rise in the vounr o 200.000. with 64
pre cenl henncytoblagt farms, whirh cauld be mmr.l.'llrd by
repewrd treatiient with §-mescaplopurine. The paticni was
disrharged in 2 saiisfactory cundilion with = geed hemato-
poictic rrsponse. a unpnal white-redl count and very few
hemocvrohlase forms. Me was then lost to follow-up study,

ClaxF 4. A 24 vears of axe, in 1938, M.A. began ro wark
in the same rowgravare deparbiment s Case L. In 1949,
when hit mate, R.F., died from henrene leukemia and other
wirkers had siens of beuzene poisoning. thic man was
not examined, During 1949 he showed a slight tendency
to leuwkopenia (count of 4000) and relative neuiropenia
{count of 50 per cent}. Adter 1949 benzenc was replarcd
by tluene, xylene, hexane and organic aceistes, and no
furthcr easer of benzene poisoning have since been found.
In the course of routine examinationa M.A. Wil seen every
3 monihs and was cxported normal umil Febrvary, 1961,
when he bexan ta complain of anhenia, sporadic bouts of
fever and paller. In March the red-cell count wa l,GOO.Df?O.
with a hemoxlchin of 29 per cent {Sahli}, and the white-
cell count 30,000, with B per cent hemocytoblaat forma,
mainly of the micro bpe. Sternal-marzow punciure gave evi-

1 Previovaly repontad by Saio?
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derse of morphologically similar ertls of hempcyioblastic
type, with rare occurrence of granulshiasiic and envibhrohlastic
vpes. The plarclet rount was BEU0: the enaxnlarinn time
{Howell snrthod) was prolonged, and prothrombin urilsza.
lion was markedly reduced.

Transfusion, prednisone and  E-mecraptopirine Ied
marked improvement: hy May, 196, 1he red-ceil count was
+.200.000. with a hemrglobin of HO por cent 1 Sahli, and
the whitzwvell count (D000, with rare hemocviohlasy {irms
{3 per cent), neutrophilic myelecyies and metamyeiocyies.

Exatninalivn in Febrnary, 1967 (over a year after dischargr
from the himpim)), afrer 3 relapse. showed a red-ecl) coum
af 2,000,000, with a hemoglobin of 30 per cent 7Sahli), and
a white-cell rount of 83.000. with 58 per cent hrmiwviohlast
forms and very few platelets. The patient had henwashagiv
and feverish bours, Tresiment whﬁ antibiohic 1riansfusions.
pregnisone and 30 mx. of 6-mercaptopurine per dav Jed o
another transitory ramistion {white-cell count nf 1), with
22 per cent hemoevieblast farms;. hue fever rappeared,
with hronchopnenmonic faci at the lung bascs and a rige
in she whire-cel oum tu 63000, with 37 por cent henraeyros
blast forms, many uf which were very ancpical. Ar no time
was either splennmegaly or Iympbadencpathy  discnvered.
Death orcurred in April. 1962, more than § year alicr 1he
clinical appearance of the dizease. No awtopsy was per-
formed.

Case 5§, M.A, a Wyear-nld nan, ftem 1943 1ot
spring of 1962 had a job of sticking rubber ribbons in the
rdge of billiards with glue runtaining pure benzene, spread
an the ribbuns with 3 penadl. He did this work far 2 np 3

~hours a day, After the apring nf 1982 the benzerr in the

rlue was replared with a nsnaramasic snlvent, In Nowvem.
ber, 1961, he expericoced fever. anhenia and paMor; in
June vzuminarion ol she bisod in a yown hospital shawed 2
red-veit rounp of 2630000, with 2 hemeglohin of 50 per
vent §Sahli). and a whitesrefl vount of 2000, wibh 2D per
cent neuttophily and BD per rent mnonnuclrar Jrukoeyres:
siernal-anarrnw puncture disclosed many awypical hrmrcyto-
blast forms and very few normal rells of 1he scd and whiie
seies. He bpproved considerably with blood transfusions
and coriicottersids and was discharged in Rond rondition,
A checkup ar the Clinica de! Lavoro in January, }963,
ahowed a red-cell count of 3,800,000, with a hemoglobin of
83 ptr cent (Sahli). and a whitc-ccH count of 3300, with
42 per crot newrophits, 4 pec cena eosinophils. 48 per rend
Yymphocytes and 6 per crnt monacytes; the plareles count
wat 60.00Q. Sternal-marrow puncuure showed a nnrmal hone
marrnw, with anly a slieht inrrease of basnphilic erythro.
Bblast fatmy, During that winter the whiteseell count felt
progressivrly 1o 1500, and the neutraphils o 14 per cent.
but no immature forms were seen in the citculating bined,

“At the beginaipa of March houn of fever appeared. and the

rount lell 1o RDD. with 15 per reni hemooytablasy fonms.
1oprer vem mveloblast bons. & per cenr newiraphils, T8 juer
cent Ivmphnrvies and | per rent moneeyies. Stermalemarrow
puactire disclosed very ivw rcells. mostly of the hemovyin.
Hlast rvpe. Cordicostesoid treasment was started: the white-
cell count remained berween 1600 and 2400, and the homo-
rywoblast forms in the bloud amear between 5 and 32 per
rent, with no ather immatire forn.  Plawelews diminished
1a the prsthily of vascular fragilisy sesra: the red-cell vouns
was 2,800.000, and the hemorlobin 63 prr cent [Sabli},
At the end of Apri) thr patiene wetn home and was kst
sight of. A1 no tme was ¢nlargement of the spleen or
Iymph npodes nuticed.

Casr 6. L.A, a 3 yraruld woman, was an artibeial-
flower maker for 3 years, using # ghue dinolved in a solven
containing 15 per cent benzene, In June. 1963, she had
weaknzss, nadica and pallor. On admission to poy depare-
ment, examinatinn of the blood showed a red-rell count of
1,600.000. with » hemoxlobin of 40 per cent (Sahli). and
a white-celt count of 2800, with 3D per ceat neutrophil,
2 per cent rovinophils, &3 per rent lymphoeyler and 3 per
cent monncyter. with no pathalagic ¢elis: there were 16
crythroblant forms for every 100 white cels. The platelet
count was 110.000, Stwernal-marrow punciure gave a normal
gatiern except for a high number of mitoses, This hypo-
plausde apemia was treated with repeated bluod transfusivns.

Oct. 22, 1

In Octuber there were antachs of fever, with a mavimu
triprracure of 102.2%F 139G, (s Ocinber 20 the whis
erll rount way 33000, with 4 per cont hemncyioblast as
¥ per rent myrhblas frms. 14 per rem iyelogy es. 4 '
eent metanvelocyies, 29 per cent neurrophila, 2 per e
einonhils. 1 oprr cron hawphil, 33 proorest lymphocy
and 23 per rent nranwyees, The heaaswrinblase and el
hlast Jorms shinved atypical featuzes. with large cxvtoplas
and toneeyieid aclews. A wieal of 3 nuresblas (oes
every 1O white rells were seen. Sternal-marraw puncin,
prrfarmed an Oviober 24 shawed that almost all cells
he mateny were bemmeveebiase sad myebhlase hrms.
The patient’s pouditin deirrioated sapidly in apite
therape with fomerraptapuring and prednisone. and she i,
oy Outober 28 with lree pharvaceal and burral ulee:
The spleen was aever palpablé, Aurepsy demonstratr
complete leukemic mrinplasia of the splern. with lruken
infiltrations of the liver. heniph oodes, kideeys codon, lan
and brain. The Irukemic evlbs hwked like updifferensian

_stem rells,

Dhscussion

The auribution of the races seen at the Clinis
del Lavoro ta the exposure to benzene eapnot 1
dowbted. Casee 2 and 4 occurred in the same worl
shop. and both panients were exposcd to concentr
tions of henzene ten times greater than the maximn
allowrable valies wenceally accepted. Tn Cares 1.
and 4, which occurred in factories where nther wor
ers weee affecred. aplastie or hyporezenerative heme:
athy developed, Coses 3 and € handled a dilue:
containing a dangerons percentage of benzene. Ca
3 handled a etue dissohved in pure benzene.

The following sigrificant points are worth emphasi

Hematolegically, the 6 cases deseribed were 3ir
itar. Thev werc all hemocytoblastic leukemnias wit;
sometimes, absence of clevated white-cell count
moderale or ahsent splenoinegaly, thrombocyt
penia and invasion of the bone marmow by .inte
sive hemocyvioblastic proliferadon. Thus, the pi
nire was one of undifferentiated stem-cefl, lewk:
mia. with myeloid characteriscics as shown. for &
ample. by a positive peroxidase reaction.

Leukemias of this kind, cven a few vean ag
ran an atuie nr 3 subacute course, with, it mos
a few sweeks' sunvival. The lerminal sepoc ar
hemorrhazic phenamena today can be prevenu
by medicinal means su thut fairly long remivies
have been ohtained in some cascs.

It is knewn that microhemocyioblasuc leuk:
mias are especially sensitive to the foke ac!
antagopists. to antmetabulites and W corlisone,
“fact that may explain the longer and more fr.
quent remivsions of infantile Jeukemia in whic

" microhemacytoblast  forms are  more -prevale:
than in adult cases. On the other hand, heme
cytoblastie leukemia with extremcly forge or aty;
ical ceils is Jess responsive to these therapeut
measures. Cases 3 and 4 showed many microh
mocyloblast cells. with few atypical or Jarge-sizt
celis. In Case 4 the lauer appeared in Jarge nur.
bers only in the terminal stages. Case 6 had -
rapid course, probably owing to the highly atypic:
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5 _'-asp'eci of the hemocytoblast (parshemocytoblast

and paramyeloblastt forms. with an abundance of
moariocyteid cells n the circulating blood.

Five of the patients had low white-cell counts
st the outset that weee independent of any ther-
apy. In Cascs 2 and 5 lrukopenia was a fratre
throughout, and we consider it probable that the
leukopenia may have escaped us in Case +. This
finding leads us to think that lewkopenic leuke-
mia ay net be an infrequent feature of benzene
bemocytoblastie Seukemias, leukocyiosis being the
tergninal phase in many cases. :

In Case 6 benzenpe leukemia was preceded by a
hyporexenerative or aplasiic phase. Such an evenl
also occusred in sonie cases seen at the Tnstinot of
Occupational Heahh in Pavin and in rhe cose
deseribed in the United Stes by De Gowin? in
1964, It is possible that many moere cases of leu.
kemia developed on a background of  aplastic
anemia. -

Thus. Case 1 complained for eicht vears of pal-
for and sporadic vpistaxis, Case 3 was asthenic for
wo veart. Case 2 showed diffuse atrophy of the
bone maresw (strenal. rostal and vertebralY, Chse
4 had mild lenkppenia and neutropenia for hvelve
vears hefore the Inte apprarance of the leukemia.

The particular aspect of these cases, in which
the onser of a frank leukemia was preceded by o
preneaplastic, hyporegenerative phase, may be
better understood in the light of an investigation

carfied out recently by Pollini and Colombi' in &

cases of human aplastic anemia due 1 benzene, 1
of which had a fatal outcome. Thev culdvated the
cells obtained by sternal puncture, and obrerved
the mitoses blocked in the metaphase by means
of enlchicine. Then ey mapprd the chromo-
somes of 312 dividing cells and saw that 70 per
cent of the cells showed abnormalidies in karyotype.
The large metacemiric chromosnmes of the first
taa wrops of e Pemver chesificignn gasve ev-
dence of deledons: polvploidism was Bmited 10 2
ferwe colls. Some other cells cshowed  stougtural
chramesnmal chanees. as the presence of a chromo-
some D or chromocomal fragiments. or shpernu-
merary chromosomes. This finding suggests 2 mu-
tagenetic effect of bénzenc on the blood cells,
and mav help to explain the appearance of Icuke-
mia during the course of a benzene hypoplastic
anemia. Actually, it is known that levkemit cells,
especially the most undifferentiated, often possess
an abrormal karvetype. It would be interesting,
and perbaps rewarding, to undertake a systematic
study of the thromosomes of the bone-mapow
cells in chronic benzene poisoning and to follow
clinically and hematologically the patients with al-
tered chromosome pattern.

Tz v¥= We have never scen a case of thronic myeloid

ety

or lymphatic leukemia in workers. poisonell with
" benzene: all cases seep by w and at the Insttute

. _¢NZENE AND LELUKEMIA —. VIGLIANT A°  BAITA

875

of Pavia, in which harmful and prolonged expo-
sure 10 benzene vapors was ascertained, were. he, _
mocytoblastic in type. \Whether chranic types of
leukenia can be induced by benzene is still an open
yoestion. hut we must emphasize pnr view that in
soone of these cases reported in the literature the
eccupanonal history was pot convincing. The num.
ber of persons occasionally exposed 10 benzenc or
vxposcd 10 very low henzene concentrations was
so hieh that some rases of chronic Jeukemia could
have ocenrred among them as among any other
working population.

We are fullv avware of the fact that ne final
staleirent about the existepee of a wue "henzens
leakemia™ may be made. without 3 manstical
anmalysis af 1he incidence of leukemia among work-
ers rxposed 10 heusene as compared with thay
amene a contral aroup ol the ssome age. sex and
Bving babits. Unfaruinately. this analvsis is par-
tieularly difhculr in onur cases becaose of the large
number of shoe aml other factories handling ben- |
#chen the artisar work carried out at home by many
facronv-emploved wivkers and the freguene and
vasuspected thanees in henzene vonent of the glues
and solvents used by the workers.

In 1he biennial prriod 19391961 the incidence
of all forms of leukemia amaong the general popu-
lation of Milan was 0.001 pes cent: 46 per cent of
these were acute Jeukemias, 28 per cent chronie
mycloid leukemias and 26 per cent chronic lym-
phavc leukemias. Thus, each year | rase of acute
Jeukemia cecurred among 20,000 people.

There is reason to belicve that in the Milan
and Pavia provinces no more than 5000 worker
were expnsed 10 contacy with benzene and prob-
ably Jess than 3000 were exposed to dangerous
conrentrations of benzene vapors.

Arcording 1o the statistics of the Nationa¥ Insti.
aite for Insumnee acaingt Accidents and Oceupa-
vonal Tscases froun Janooaey. 1960, 10 December,
1963, casges of blond dyicrasias due to chronic ben-
zene poisaming vccurred in the provinces of Milan
and Pavia as shown in Table 1.

The incidence of acute leukemias in 1962.63
thowed a sharp nise, coinciding with the increase
in the number of cases of benzene intoxication,
and was about twenty times higher than expected,

TA!.LL b Rlaod Dyserasias Due to Chronic Benrenr Paitan.
ing in the Provinces of Miltan and Pavia, 1950-.1963.

Yean o, ur No. or Axeais LEV KRS
: Corana Drarui
ko, o NO, oF Ha, or MNO. DY
rasky htaTh» CANED “ladu i
1960 4 1 17 1 L °
%1 ] 2 [ ) ] 1
ez 3 13} 3 7 3 L}
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even assurning that 5000 people were exposed 1o
benzene. Morcover. i onc considers the cates of
benzene poisoning  that  actually  eccurred, 11
cases of leukemia among 68 of blood dyscrasias can-
nol be overlooked. The incidence of lenkemia
i3 tven more striking if one considers the fatal
cases: out of 26 deaths, 11 ware due to leukernia,
and 13 to aplasjic ancmia

Our Rgures correspond fairle well 10 those col-
lected in France by Cawgn:mx‘: arcording to him,
during 1960-62, 42 cascs of henzene myclopathy oc-
curred, 25 in ten and 17 in women; 6 of these
42 cases were |eukemias, From 1947 1o 1961, 45
fatal) cases of chronic benzrne poisoning were re-
carded in France: 15 pasients had acate feukemia,
27 aphastic anemia. and 2 trmphatic and & myve-
loid teukemia. These data point ouwt the bigh in-
cidence of leukemins among the caset of bhenzene
poisoning i France and the prominent pesitinn of
acute stem-cel] feukemnias arnony the cases of lru-
Lemia attnbuted o benzee. Ty anay be interesting
1o compare the aviion of benzene and of ionizing
radiation in preducing levkemia; they scem to
stand in contrpiting position in that the former
more readily cavses the acute hemocyioblastic
tvpe. and the laticr the chronic myeloid type.

Quy Case 4, with a latem period of wwelve yvears
after cessation of expaosure to benzene, docs not per-
mit us to attnbute the disease o persisience of
benzene in the bone marrow. A similar case. with
a latent period of Ffteen years, was recently pre.
sented by De Gowin® On the basi: of the initia-
tion-promation theory of the induction of neo-
plasms, we might regard benzepe as an initiator
of the leukemia process, but we have no sug-
gestiop of a possible promoter.

Hyporcgencrative and pancylopenic types of he-
mopathy are more frequantly assotiated with ben-
zene than she hvperplastic-anaplasiic wwpes, The
cascs of hypoplastic hemopathy are almost al
wass reversible. In our semes of 31 cases of in-
velutional myrtapathy, only 2 were fatal, and | of
thrse Trown complicating “tvphaid, Leukosis, on the
other hand. is always (atal. We suspect thay, for-
merly, many [atal cases diagnosed a3 acule or sub-
acute hemnrrhamic aleukia were really caws of
acute Jeukopenic or aleukemic Jeukemnias.

Sustmany anD CoxcLusionNs
-

In the last twenty years 47 caser of benzene hemop-
athy have been scen at the Clinica del Lavoro of
Milan: 40 were hypoplastic in type, and 2 of them
were fatal. Sin were hemocytoblastic leukemia. Mo
casc of chronic typical myeloid or Jvinphatic Irukemia
was sten.

Two of the 6 cases of leukemia, seen in 1942.45,
were rapidly fatal. Three of the remainder, seen re-
‘cently, were treated with corticosteroids and with

THE NEW ENGLAND JOURN
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E-mereaptopurine and showed remissions. These f:
vorable responses to modern therapy may have bee
dur 10 the presence of microhemocytoblast forms an
2o the searcity of atvpical cells: in the patient wh
dird mpidly in spite of the therapy, the hemocyte
blast evells were eresslv atvpical.

Ateention is called to the initial - Jeukopenia &
benzene leukesis and the requency of hyporcaenera
tive or naplastic xtages belore the development of :
frank leukemia.

In ) of the B rases, the Jevkemia appeared rwehe
vears alter coseation of the exposure 1o benzzne,

A summioe up of the cases of benrene myelon
ahy seen at the Institute of Occupationa] Heal!)
of Pavia and in France shows approxiematel th,
saune incidence of lenkeming (12 10 15 per cont? 2
seen at onr ingtitte and the hich pervalence of sten)
rell themorytohlastie and myrlnbkatic® types.

Levkemia. mainly hemocyioblastic or. myeloblas.
tc in type, may be Jur w the action of | arene
Cireat caution must be exercised before admitiing the
benzent ctiology of chronic myveloid or Jymphati
1ypes of leukemia,

We are indrbird 10 Dr. Maurice W. Onidblanr, wh
wranslated the Diafian nanuscript inte Englith and belpes
us with sugzrsticns and criticisms. and 10 Professor Salvaton
Maugeri, dircior nf the Institute of Qecupatinnal Healfh
nf the Univeresity of Pavia, wha gave v informarion sbew
the cases nf benrrne myelopathy ween at hiv institute.
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