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| TREATMENT OF CHRONIC MYELODD ISUKRMIA - .
WITH 1,4 DIMETHYL-SULPHOXYBUTANE (MYIERAN) EERTE
a  —Czechoslovalda- R
) 'gloudwih'g ié' fhé trahaiatioﬁ of an articfé by "L. Ghrobak‘,‘ S
+ Radochova, H, Chrobekova in Prakticky lekar, Vol I, ..
No '3, Prague, 5 Feb 1961, pages 123-128.7 .. - “=. = . . "

1.4-dimethylsulpho:vbutm.(GH3‘302.0 (GH2)4‘.0‘58020H3") s originally
named "GT 41" end later known bty the trade mark MMyleran," was: discovered
by, Haddow and Timmis in the investigation of asromatic ‘derivatives.of .
nitrogenous yperite, Experiments showed that this substance subdues not
only the growth of Walker rat cancer, but .also hes .a 8elzctively subdual
effect on granulocytopoesis, whereas the formaticn of lyaphocytes is not -
affected, Myleran was applied in therapy of chronic myeloses. The -
methenism of the selective effect of mylergn on' granulocytopoesis has nét
yet been uniformly explained. Probably an. inhibition of mitosis s
involved, The first clinical experiences with Myleran wers published ty
Galton in 1953, Since then, many works: have: appeared which invariably
describe Myleran as a contribution to ‘therapy of chronic mysloses’ (in. -
this coimtry, Wiedermamm, Prochazka, Novotuy,. Ujhazy, Winkler, Cerny,
Sendoz, and Chrobek, In the works Just . cited, .exporience with this =
medicing was usually limited, In view of the faat that our own prepara-
tiony Myleoytsn; is now also used, we consider it nroper to reveal our .
owa flvs-year experience with 1.4-dimebhylsulphoxyoutan in the: treatment
of chrouioc myelold leukemia, . e T s s
Myleran proved effestive only in the treatment. of . chronic myeloid
levkemia, It is quite ineffective in acute and subacute’ lenkemia and . -
erythroleukemia, in chronic lymphadenitis s plasmocytomas, lymphosarcoma, -
melanosarcoma, and carcinomas in various- location, -~ - - . EXACE
The medlcine is & peroral preparation in the form of & 2. mg dragee,
The original large-dose offensive troatment (100 to 150 mg within 1 %0 6 -
days) was discontinued becauze the same therapeutic effect can be obtained
with doses of 4 to 6 mg, and the denger of pdth paralysis, which was
frequent with the large-~dose treatment, is: lessened,  Galton’ considers
a8 an optimum dose the:amount of ,06 mg per kg of weight, i,e, approxi-
mately 4 mg per day,’ This amount is administered until a.normalization .
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of the number of leucocytes is obtained whereupon the medicine is omitted.
In cases when an insufficient effect occurs, the daily dose is increased.
- The number of leucocytes usually increases when the treatment
begins, The first decline of leucocytes in small doses of Myleran, 4 to
6 mg, is npted after 7 to 28 days. The speed at which the number of
leucocyted decrease depends upon the size of the dose and to a great
degree on the individual senaitivity of the patient, The time necessary
for the reduction of leucocytes to a normal level and the quantity of the
medicine used varies considerably and does not depend on the initial.
count of white corpuscles, After discontinuation of treatment, the
mmber of leucocytes usually is reduced. The first to disappear are the
wnripe forms, In the period of remission, the blood picture is often
. .oompletely normalized and the only conspicuous phenomenon may be
bagophilia; in a more advanced stage of the disease the unripe forms do
not completely disappear, The absolute number of lymphocytes remains
unchenged, - - .~ S S

L great adventage of a successful treatment with Myleran is the
modification of snemia, The incresse of hemoglobin is a favorable
prognostic sign, and Galton considers it a better indication of the
patient's sensitivity to Myleran than the decline ofleucocytes., The
increase of hemoglobin almost coincides with the decline of leucocytes,
In rave cases polyglobulia may appear. A conspicuous declin of hemo~
globin, in treatment with Myleran, is an unfavorable progicsi-ic sympton,

- . The declira of thrombocytes is an undesirable sids effect of the
treatment. The decline was more frequent in high, shock doses, tut it
can also occur irn emall doses even after a longer period following dis~
continuation of administration of the medicine, - Also here, the '
individual sensitivity of the patient is importamnt. The hemorrhagic
state csused hy thrombocytopenia may terminate in a death by brain
hemorrhage., Thrombocytopenia before the beginning of treatment is not
an absolute contraindication of the treatment, for in the course of the
treatment the number of thrombocytés sometimes goes up, end even from
thrombooytopenic velues to normal, Galton, however, ohaerved hemorrhagic
iymptoms vhere treatment was started at a thrombocyte count less than

00,000, . S o

The pith extracts in the remission period, were found to have less
colls then the extracts taken before the treatment was begun. The '
decrease refers primarily to the unripe elements of the gramilocytioc
series, Erythropoesis is relatively more abundant, The first changes
in the pith were noticed as early as the first and the second week of
the treatment.  Sometimes. the pith extract became quite normalized,

Similtaneously with the improvement of the blood count, the
enlargement of the spleen and liver diminishes, Even though the
diminishing is somewhat slower than in X-ray treatment, the finel
result is the same, Even considerably large tumors mey disappear.

One conspicuous phenomenoh is the subjective improvement of the
general condition, which the patient often announces before the decline
of leucocytes,. The weakness and fatigue. and anorexia subside, and the
patient gains weight, S S '

-l
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The lerigth of remission during which no Myleran need be administered

" vacillates from several days to several months, .Afterwards, the minber

of leucocytes goes up: and the count receives younger forms of the -~ =~ =
granulocytic deries s~ a relapse takes place, A repeated treatment may
be started either at a fully developed relapse or at the first evident
increase of ihe leucocyte count. The doses of Myleran necessary for
preventing the leucooytes from increasing and for keeping them within K =
normel values vary from 4 mg per week ¥ 4 mg per day, Bernard sterts
preservation therapy when the nutiber of leucocytes reaches 15,000 —

Unungur end associates at 8,000, ° o eI L
. The Myleran treatment miy be started even in patients who were
previously treated by a different method, The treatment is effective
even in cases where the X-ray. treatment and the Pip treatment was
ineffective. -When a registence develops, X-ray treatment or Colcemid
treatment may be started, = o LT
In a mysloblast crisis, Myleram is ineffective and must be - :
substituted by the current treatment of acute myeloses, . . . "~ = «
The preparation: is tolerated very well, Dyspeptic difficulties,
frequent with other cytostatic medicines and als¢ in X-ray treatment,
were not observed; - Galton noticed trownish pigrentation of gkin, and' -
in women amenorrhoea occurs frequently, =~ - . S
- The'most important side effect of the medicine, apart from the
state of hemorrhege resulting from thrombocytoperiia, is the possiblity -
of pith paralysis, which especially threatened in-tresiment by large
doses, or which may originate also in g long~term administration of the"
medicine without proper control of the'blood picture, ~In small doses
end with a systematic hematological control, the demger of pith '
paralysis is relatively small, ' SR I

Proper Observation ' -

The treatment of chronic myeloses with Mylsran was begun at the
end of 1954, Our rscords, which include ‘twenty four patients, refer
only to cases which we ourselvss treated ‘diring the whole pericd of the
disesse, Those patients whose treatment was begun elsewherd or wio in
the course of the treatment weére treated at anothor institute were
éucludsd from our records. | We ised Myleran in treating all the patients
111 with chronic myeloid leukemia without any previcus solection; thus,
our work makes it possible to judge to a certain degree the effect of
this medicine, Out of twenty four patients, fourteen had mot been pre~
viously treated and others had been treated with X-rays, TS 160, The -
length of the disease before the beginning of :the Myleren treatment
varied between one month and four years, = = | - el

The treatment was begun with dll patients receiving a daily dose
of 4 mg (i.e, 2 dragees). When the leucocyte count decreased below =
20,000, the dose was reduced to'3 and 2 mg, end when it decreased under
10,000, Myleran was discontinued, 4s soon as the leucooyte count =
increased and exceeded 10,000, the sustenance dose was administered, The
sustenance dose varied between 4 to 6 mg per week and 4 mg per ‘day, When
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OFFICIAL USE ONLY



OFFICIAL USE ONLY .

the leucocytes decreased bes.,ow 10,000 Myleran was again discontinued, In
the beginning, before we had accumulated the necessary experience, Myleran
vas sdministered to patierts in bed, but later the treatment became
primarily ambulatory. The patients in ambulatory treatment were in the
begimning of the treatment until the remission usually contolled once in -
a week, in susterance treatment, according to ‘the size of the dose, once
in two weeks, and up t6 once in four weeks, In control examinations,
attention was given to the subjsctive condition of the patient, the
objective finding, and in laboratory examinations, the number of red
¢orpuscles, hemoglobin, the number of leucocytes, and the distritution
and number of thrembocytes, In the sustenance treatment we were not
enxious to keep the lsucocyte count below 10,000, but rather we saw to - -
it that the patient could feel well subjectively, With regard to the
psychi¢ state of the patients, we tried, whenever possible, not to v
control the patients more often then once a month, The sustenance dose
was therefore established cautiously -- somewhat lower than it should
Owing to0.the fact that the toxic effect of Myleran (grenulocyto-
pénia, thrombocytopenia, or pancytopenia) may arrive even after a long -
period of discontinuation of the medicine, the patients were reminded to
come to control with any indication of any impairment of the general
condition (when afflicted with pain in throat, high temperature, or

when any symptoms of skin or micous membrane hemorrhage became apparent,

The first decrease of leucocytes was noticed after seven to
twenty one days following the beginning of the treatment,  Afterwards
the leucocyte count sometimes went up, once even almost double the
original count (from 106,000 to 192,000 — patient No 3). An increase
of the leucocyte count in the first three weeks is consequently not a
sign of resistance against Myleran and should not lead us to increasing
the dally dose of the preparation,

The leucocyte count was normalized in 18 patients; nine out of
these had only ripe gramulocytes in the distritution, In four patients
a conspicuous basophilia was observed (4 to 7% basophiles). In the v
distribution, the unripe forms of the gramulocytic series were the first
to disappear. In three cases, inspite of a decrease of leucocytes, the
percentage of unripe granulocytes primarily myeloblasts in the distri-
bution) did not decresse and a myeloblastic derangement always followed.
In certain patients, inspite of the normalization of the leucocyte count,
an isolated occurrence of younger elements of the granulocytic series
appeared, This occurred in patients who had been under treatment for a.
longer time, although the leucocyte count also was sometimes normal,

The quantity of Myleran necessary for obtaining the remission
was differént in the individual cases and depended considerabiy on the
personal sensistivity of the patient to Myleran, For instance, in two
patients with an identical initial lsucocyte count (patients 2 and 13)

a normal leucocyte count in the first patient was obtained after doses
totaling 438 mg, and the remission, during which the patient received
‘no Myleran, did not last a whole month; but the second patient reached.
the remission after doses totaling 192 mg of Myleran, and at the bime

dy
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when ‘the patient died of netastatic’dencer of ‘stomach, the remission: was

.13 months old, Neither of the two patlents had been previeusly treated:
* for leukemia, and in the csse of the second patient, the disease had a

longer- durstion previous to the beginting of the treatments ' - - ° .
A big advantage of the Myleran treatment is the modification of
anemia. Hemoglobin and red corpuscles increased in 17 patients). in 5- .
patients the increase of erythrocytes and hemoglobin did not occur: (in' -
two of them, howevar, the blood picture, as far as the red component |
wag concerned, hed been normal before the beginning of. the treatment) R
and in two the serious character of their condition required blood. - -
transfusions, The erythrocyte count and hemoglobin increased:in ‘the:
course of treatment with Myleran, but: the increase msually. continued . -
even after Myléran was discontinued in the period of remission, . :The .-
average increase of erythrocytes in patients was 1,000,000,: Once, the -
increase of erythrocytes reached polyglobulic values ~ 6,100,000 L
(patiént No 4). A more dlstinct decrease of the, leucooyte cownt in the
course of the trestment with Myleran was a very unfavorable. progriostio -
sympton and announced, as a ruls, the transition to ‘the final gtagé. -
in most cases the approaching of acute derangement, Only ohe was Such '
"a decrease of erythrocytes temporarily raversed, W
~ - The favorable effect of the tresdtment with Myleran, apart from
the decrease of the leucocyte count, was expressed also in a reduction -
of the spleen and the liver, In the beginning of the Mylersn treatment
the spleen wes enlarged in 21 patients, During the trcatment, the - -
spleen was reduced in 18 patients, of which in 10 it disappeared com~ -
pletely, although' at the -time when the treatment begeii it. Predquently:. -
forméd a tumor extending to the navel or even the-gron. In patients
treated for a long time, we sometimes noticed a gradvsl enlargement of.
the spleen, slthough the leucocyte count still remained normal, . A
rapld enlargement of the spleen was observed in the .final: ‘8tage'in all’
patients who subsequently died of the basic illness, . - St
s Ag the spleen, also the liver was reduced as a result of
successful treatment, : : : D R R PEE EISI P
: Sternel pundture was made in the remission:perfod in 10 patients.
In accordence with tho literature the cellutarity of the pith extracts .
in ‘the period of remission was, in a majority el specimens, .smeller,
the grenulocytic serids was poorer (befors treatuent 93.5% as an
average, in the period of remission 79,2%), the younger formations
decreaged, and the mature formations increased.  The red corpuscle.
sarlies in remission was relstively more abundant (before treatment 2,8%,
in remigsion 15,6%; in one patient even a mild relative hyperpldasia of .
the red.serles was found (35.6%). «~ . - ; G T A
1l patients, with the exception of those who were resistent . . -
against the treatiment, cleimed improvement of their general condition; .
the weakness, fatigue, pressure under the left zib arch, and lack of..
appetite disappeared. The increase in weight was sometimes more than
10 kg, once as much as 25 kg, - - S S DR
- All patients tolerated Myleran very well, - .. " . o -
- The moat serious of the side effects of Mylersan is-the pith -

5
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paralysis, which-may even. present itself in a petient who hes been under
elose control, - The peripheral pldture of pencytopenia was noticed in ..
the course of the treatment with Myleran in two patients, In one patient,
this snnounced the acute myeloblastic derengement (patient No 12), in
enother (patient No 7) the periperal picture of pancytopenia was.
accompanied .with a copspicucus :fatigue, loss of appetite, and nose ...
bleeding, -He was the only patient to:whom we sdministered, even when .
the leucocyte count was under 10,000, small doses of Myleran (54 mg in
seven months; i.e, approximately 2 mg per week) . The red corpuscles .
went down’ from 4,210,000 to 2,460,000, leucocytes to 3000 with a normel
distribution: Seg 67, Bazo 1, Momo 6, Ly 26, thrombocytes 52,800. In .
the pith.there was a.relative hyperplasia of the red series (35,6%)
The blood picture normalized after thres months without any blood trans—
fusion (Bry 4,000,000, Hb 80%, leuco 6400, Seg 82, Bazo 1, Mo 2, Ly 15).
After two months the patient died of a myeloblastic derengement. _

° . .In patient No. 16,five months: after discontinuing Myleran leuco~
penia appeared; this reached the lowest value of 2300 leucocytes six
monthg after the last dose of the preparation (total amount 190 mg). In
the distribution there was neutrophilia: Seg 81, Eo 1, Ly 18; synmptoms
of agranulocytosis were not. present, the patient felt well and is today ==
after almost 3 years — subjectively and objectively in good .condition,
Further treatment with Myleran did not cause more leucopenia, . -

~ .. In two patients (No 1 end 11), thrombocytemia arose in the
Myleran treatment,  In one (No 1), thrombocytemia .was accompanied with
thrombophlsbitis of the right shank which, after injection treatment
with butylpyrdn, disappesred within a week, In ono case (patient No 19)
treatment of the patient was begun when the thrombocyte values were .
thrombooytemic, but no complications were produced, - e C

- Out-of 11 women of our combination, eight were in menopause;

in the remaining three, permenent smenorhoea developeds . - .. -

In two patients (No 2 and 15) dark brown pigmentation of skin .
was observed; in.the first also symptoms of peripheral neuritis. ocourred
in both lover members (this was a patient to vhom it almost alweys was -
necessary ‘to administer permanently high doses of Myleremn; over & period
of 11 months the patient received total 1300 mg of Myleran). S

" In another patient (No 17) uncommon changes of plasma and nuclel
of neutrophilic gramlocytes were noticed during the Myleran treatment,
In the plasma of certain neutrophiles both the azurophilic and the ..
specific':granulation disappesred, and the plasma received a pink hue, -
At the same time, the structure of the nucleus became very thin, as if
the nucleus was dissolved, The chenges were more prominent in the .
specimens from the pith than in specimens from peripheral blood,
However, these chenges of plasme have been deseribed in leukemia so
that an sccidental time coincidence with the Myleran treatment may - -
account for ite . 7 7 s . ' C oy

. " With two patients, resistance egainst Myleran was noticed. It
was noticed in the first (No 20), vwho had not been trested before, that
the number of leucocytes in the treatment with Myleran went down over a
periodiof four weeks from 320,700 to 49 ,800 and then began to go up again,

6=,

OFFICIAL USE ONLY-




OFFICIAL USE ONLY

The patient was efterward very sensitive to X~ray therapy. Resistance
against Myleran remained even after this irradiation, wheress a repeated
X-ray irradiation for relapse was successful even the second time, In
the second patient (No 22), who was sent to us because of resistance
against X-ray irradiation, at first we noticed the reverse — an
increased sensitivity to Myleran, The leucocyte count went down from
64,900 to 4,000 withinl4 days after a total amount of 56 mg, but
immediately afterwards the number of leucocytes began to increase very
vigorously end Myleran proved to be completely ineffective, After
another three months a myeloblastic derangement occurred,

The results of the treatment are considered as successful in 19
patients, partly successful in two, and unsuccessful in three, of which
two of the last group were unsuccessful owing to the petients' resis-
tance against Myleran, When evaluating the success or failure of the
treatment of our patients it is necessary to note that in some patients
the treatment was begun at an advanced stage of the disease when X~ray
treatment would have been unsuitable (patients 6, 17, and 18), The
partial success of the treatment in two patients end the one failure
occurred only among these patients, Out of the 24 patients 9 died, 15
lived and 8 of the latter have been under treatment to the present
from 37 to 47 months,

Out of the nine patients who died, seven died as a result of
myeloblastic derangement (patients 2, 3, 6, 7, 12, 14, 17); in one
patient (No 5), there appeared in the final stage of ths disease a ocon-
siderable effeteness with onset of high temperatures, ich we asoribed
to the otherwise negative discovery to the basic disczss, In the last™
patient (No 13), the development was interesting hec =2 slong with
chronic myelosis a carcinoma of the stomach was discc-ered for which
the stomach was resected., Afiter the operation we stavted tue Myleran
treatment, The remission (owing to numerous metasitsses at the time of
the death) was 13 months cld, The pith punctuato ard the peripheral
picture, apart from snswia, werenormal,

In the myeloblaztic dorangement, Myleran rroved to bs unsuccess-
ful, For thab reeson we discontinued it and siertsd a treatment common
in acube mrelosis, i.e. with ruri-Nethol and sisrolds, At present, we
concsntrute on the problem of when to begin the *reatment with Puri-
Noethiol and sterolds, or if in the initial pericd of the myeictiastic
derangsment a combination treatment with Myleran and Puri-Netncl is
suitable,

in the end we would like to try to answer several questions in
connection with the treatment of chronic myeloses with 1,4-dimethylsul-
phoxybutan, using our own experience and that presented in the literature,

When to begin with the treatment? The treatment should not be
begun as long as the patient is untroubled, The treatment should not
be postponed until the patient complains of any subjective difficulties
such as weakness, fatigue, or if the spleen is somewhat conspicuously
enlarged,

What with doses to start the treatment? The shock treatment with
large doses is no longer used, since smell doses, up to 4=6 mg, are

-7-
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equally effective and the danger of pith paralysis is, with the small
doses, less, as it appears from the literature, We ourselves ever
excoeded a daily dose of 4 mg, A certain patience is required in the
beginning of the treatment when the leucocyte count may even go up in the
first 3 to 4 weeks, Increasing the doses of the medicine because of a
reduced sensitivity to the preparation would be erroneous.

A question arises whether to transfer the patient to a sustenance
treatment or to await a complete relapse, and then begin with treatment
again, All but one patient were treated with sustenance doses in a way
that we have already mentioned. We think that the sustenence treatment
hes, above all, the advantage that a patient is kept in a subjectively
good condition and often can even perform his work, He can become
accustomed to the regular checkup, which is, as a rule, practiced not
more often than once a month and which does not present any psychic
involvement., The fears that, in the sustenance treatment, higher doses
are needed and that therefore a theoretical possibility exists that a .
resistance against the medicine will develop, do not seem justified to
us, because the appearance of registance is not caused by the quentities
of the administered preparation alone, In two of our patients resistant
to Myleran, the resistance occurred after administering small doses
(108 mg and 56 mg), vhereas there are patients who were under treatment
for almost 4 years who had been administered amounts which by far
exceed the above, but no resistance occurred. '

For the time being we are unable to enswer the question of
whether Myleran extends the lifetime of patients afflicted with chronic
myelosis in comparison with other methods of treatment as in the X-ray
method, The very good results obtained in some of our patients (patients
, and 9), who have been treated with Myleran for almost 4 years and
whose disease is 7 to 8 years old, indicate that the method in question
represents a very valuable contribution to the treatment of chronic
myeloses, The Myleran treatments mey be applied even in cases where
other methods failed, or where for other reasons they are not suitable,
The treatment does not call for a stay of the patient in a hospital,
is inexwpensive, keeps the patient in a good condition, and in a number
of cases, makes it possible for the patient to continue his emnployment.
The treatment is not accompanied by the unfavorable side effects which
oceur in the X-ray trestment. The danger of pith paralysis is, with
appropriate control of the patient, small, ,

Summary

The report deals with experiences gathered over a perind of
several years and which relate to the treatment with 1l.4-dimetliylsulpho-
xytutan (Myleran) of chronic myeloid leukemia in 24 patients, Myleran
is a valuable contribution to the treatment of chronic myeloses. The
preparation is tolerated very well and its administration may be ambula=
tory. The danger of pith paralysis is, with an eppropriate coentrol of
the patient, small, : , : L S :
<~END~
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