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long Island, N, ¥,
Dear Mro, lencklas

This is in further reply to your letter of Auguat 13, 155i.
I am very glad to prepare for you a brief outlins of the work that
has been carried out in the Donner laboratory on leukemia. is you
know, this has been one of cur principel efforts since the founding
of the laboratory by the Donner Foundation,

Jur general approach to this problem has besn an effort
to learn mors avcut this condition from the fundamental standpoint
of tissue prowth and secundly, to gain further experience and
knowledge in diagnosis and treatment, which hes been so poor in the
past. For these resasons, we lLiave Leen enga;ed in a number of
separate studies on various aspects of this diseese, all of which
are tied in together in tlie overall approach to the problem.

When it became known that phosphorus could be made radio-
active by bowbardment in the cyclotron, it then became possible to
study the metabolism of phosphorus in experimental animals, Our
early studies in animals showed that an apprecleble concentration of
radicactive phusphorus could be achieved in the bone marrow, It
has long Leen known that x-ray could be used for the treatment of
leukamia, It was our hope that we could deliver a sufficlent amount
of rediation to the leukemic tissues, the radiocactive phosphorus
serving as a vehicls {for the carrying of the bete rays to the involved
tissues. Following this, we started studying the metabolism of P=32
(radiscactive phosphorus) in patients. Wo studied the excretion and
blood and tissue P-32 levels. These conlirmed our animal flndilngs
and showed us that we did have a method for delivering radlation to
the bone marrow, We thersfore embarked on & study, which is continuing,
of the tyeatment of leukemia.

For therapy after the diagnosis has been rade, these patients
have been trested with P-32 as it may Ls needsd., We have found that
this is the most satisfactory method of therapy currently available
in comparison with other methods, and have increased the duration of
life cunsiderably.,

Over the past 20 years we have had an opportunity to follow

LOO patients with leukemia. By careful examination and follow-up
of each individual patient, we have been abls to lricrease conslderably
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our knowledge of the clinical manifeatations of this Jdisease. Ve
have also had excelleit cooperation and rapport with our patients

so that they come back to visit us at fyequent intervals in order
that we may follow thelr course, At present, in additlon to studying
new patients, we are continuing to see our old patients to evaluate
the effects of therapy with regard to the life expectancy. .o have
teen able to show in lymphatic leukemia that the lile expaectancy

is considerably increased while in myelogenous leukemia, the life
expectancy has been lucreased, but not &s much, As an examsple of the
benefit of our ability to have a long term follow=-up oun our patients,
we have found very siriking differsnces betwsen the sexes with regard
to duration. lales with chronic lymphatic leukemia have a longer
life span than do females, wnile in chironic myelogenous leukemia
women tave a longer life span than men, In both groups of patienta,
wa havg been able to ,reatly modify the course of thelr diseasc so
that whers formerly these patients had symptoms such as fatiue,
tiredness, inability to do their work, we pow find Lhat we are avle
by treatment to carry these patients along for many years so that
they are able to work and hold a job, Actually, if yosu could ses
most of our patients, you would not suspect that they are ill,

At the same tims that we are continuing to troeat these
patients, we have carried out a mumber of special studies, scme of
which aret

l. The bune marrow. leukemia is esssntially a disease of
the bine rarrow, e have been able to gain sowe ides &5 to the
effactiveness of treatrsnt and sume idea as ts the correlation
between the findings in the boune narrow aml the results of treatuent,
We have studied the buns marrow by two teclniques; the older technlque
consists of aspiraiing bone marrow and studying the individusl cells,
In the lawt ihree years, we have, in addition, cumbined this with
studying small fragments of tho bune warrow tissue as we obtailn then
with & nesedle. 4t present, it is too early for us to give a clear
cut answer as 1o our ability to correlate changes in the marrow with
the clinical courss of the disease., We have, however, nbserved in
the patients with myelogenous lsukemia who have responded satle-
factorily to therapy, changes in the Line narrow smears which indicate
a roturn toward the normal state. In lymphatic loukemis, the situation
is somewhat wore complicated and there is no uniformity of pattern
of response.

2. Because many of these patients are thought to be anemic,
we carried out a study af the blood volums using radloactive phosphorus
labeled red cells, It has been found in this laboratory and in others
that 1f oune mixes red cells with 9-32 some of the radicactive phosphorus
will go into tha red cells, These labeled cells can be injeoted
into the patient to determins the blood volume. These studies have
bean of great help to us in detarmining the degree of ansmia when it
is present, We have shown that in ayeloyenous leukemia, patients
who have a lerge splsen of'ten have & very marked increase in their
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s,y lasma volume and although their red count may be low, thoy have a

se ormal total nwsber of rsd cells, In lymphatic loukemla the ssme nay
{# 1lso Le obeserved, Whan these patients are treated, we have found that
r the blood volume often returns to a more noraal state.

3. Somo of these petients are ansmic. In the past this
has been thought to Le due tc a crowding out by the leukemia tlssus
of the red cell firming elwacnts of tho bone warrow, Witk the
dovelopment in Doaner Laburatory of the radioactive iron pethod for
dotermining the rate of production of red cells, we have teen able to
show that in 50% or wore of the patients that the red cell produciion
18 normalj thus this older theory was conclusively showun to be lncorrect,

L. &t the same time by following the distribution of
radioactive iron by placing sensitive counters over the liver, spleen
and bune msrrow, we have been zble to show that in myelogenous leukenia
the patients produce red cells not only in the boue warrow, bLut also
in the splewen, Ve have also been sble to show by Lhis techniquo that
some patients prematurely destroy their red cells im the splecn,

/ thus contriuting te the anemia sometimes scen in this disease, Such
studies have considerably advanced our understanding of the baslc
i nature of lsukemiae

5. ‘e have also made direct studies of the life span of
the red bloud cell using several techniques, all of which show that
the red cell life span in some patients with leukemla may be conslderably
shortenad, Therefore, we have worked out the mechanisms for developmeut
of anemia in this disease and are in a position to wake further
investigations as to the effects of therapy on the mechanisms producing
this anemia, and on the cause of this shortened red cell lifs, which
is really the aerious problem in leukemia,

6, The pltuitary gland, the small gland at the base of the
brain, has been shown over the past years to be one of the most
important endocrine glands in the body, has recently cume under
investigation in this laboratory with respect to the production of 2
haormone by this glaad which influences the rate of red cell [ .raalion,
Studies started five years &a o have shoun that in tho wperinental
animal removal of the pitultary, results in an anomia winleh can be
corrected by an extraect of the pltultury. ‘e are nou engsied in
studies of the purificaticn of this extruct and are attampting to
obtain a pure substance which has the effect of increasing the rate
of red cell formation, It ig our hope that this lhormone will prove
to be of value in treatment of patients with anemia, not only duo to
leukamia, but other disease states.

7. The pitultary also produces various hormones wiich
influence growth in experimental animals, and wiilch can induce tumors.
We are, therefore, starting to carry out lnvestigations in dogs with
leukemia on the effect of irradiation of the pituitary. These dogs are
brought to the animal clinic of the University by their owners, alter
they have becoms 111, The 18l inch cyclotron produces a beam of high
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%) ththoly removed by oxﬁqml radigtion wlthout. harming the
1, We are oxundlng t.hnl studies to the removal of the piluitary

e previously sent you a copy of a
ou v regarding the application of
to pl t.l
Ihopo that I have been abls to present to you ln this
) 'Mna oy and what ve plan to do in the future. If you have any
“Tiations pegarding tils, plesse feel free to call on me as I shall be

- LYY happyiYo go over in detail or to writs up for you in detall any
" 1eu]1 llplct of this vork in which you might bs intsrested,

[ hope you ¥ill vhit us symetime soon.

S ' Very sincerely,

;o
~/‘<ﬁ£{. i I
John H. Lawrence, M. D,




