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This paper compared the erythropoietin (Ep)
response to bleeding in normal subjects with
that in patients having various forms of
polycythem ia. Patients with polycythemia
vera had unmeasurable levels of Ep, in con-
trast to normals and to patients with second-
ary polycythemias. These results allowed a
physiological classification of the polycy-
themias based on Ep levels. [The SCI® indi-
cates that this paper has been cited in over
135 publications.]
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When I began working with C.A. Finch at
the University of Washington, I assumed re-
sponsibility for an erythropoietin (Ep) bioas-
say that had been initiated by a former Fel-
low. By current standards, the assay, which
employed groups of polycythemic mice, was
unacceptably time-consuming and labor-in-
tensive (as well as imprecise and crude) and
was directed toward a hormone whose exis-
tence was somewhat disputed even then.

Nevertheless, we were able to demon-
strate a level of sensitivity somewhat better
than that previously reported and could reli-
ably measure Ep excretion in the urine of
normal people.
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The most useful wrinkle was

the use of concentrated urine as the test ma-
I ial. We also hyperfractionated the injec-

__:~yunnecessarily) in or-
tage of the fact that divid-
I been shown to be more

ban single doses in stimulating he-
n synthesis. The schedule called for
-; every 12 hours for four consecu-

I I can remember leaving din-
•‘s to return to the hospital to

ge numbers of unappreciative

Despite the limitations of the assay, the
insights provided by the studies were cor-
rect. We were able to establish the levels of
excretion of Ep for normal subjects.
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Then

we turned our attention to the more difficult
situation — that of patients with polycythe-
mia. The prevalent assays could demon-
strate elevated [p levels in patients with
anemia; however, the distinction between
normal and suppressed Ep levels had not yet
been reported.

Our studies not only measured [p excre-
tion in the basal state but also in response to
phlebotomy. In addition, we autohyper-
transfused normal volunteers to monitor the
change in [p excretion and correlated that
with a decline in reticulocytes. We showed
that patients with polycythemia vera and an
elevated hematocrit had decreased or ab-
sent levels of measurable Ep in their urine.
We inferred from these experiments that we
were dealing with a neoplasm of the hema-
topoietic stem cell and that red cell produc-
tion was likely outside the normal mecha-
nisms of regulation. The neoplastic and pre-
sumably clonal nature of polycythemia vera
was shown by us several years later.
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Equally pertinent was the fact that, with
phlebotomy, Ep became detectable in the
urine of these patients. We postulated,
therefore, that the Eplhematocrit relation-
ship was the same for normal individuals
and for patients with polycythemia vera,
and we were clearly able to distinguish them
from patients with secondary forms of poly-
cythemia. We found that patients with hyp-
oxic polycythemia had normal or increased
levels of [p excretion, even at high hemato-
crits, and that [p production increased fur-
ther with phlebotomy. Patients with tumor-
associated polycythemia had a fixed level of
Ep excretion. These findings led to a physio-
logical classification of the polycythemias
that we find useful even today. Although
new assays have been developed for Ep,

3
the

basic principles established nearly 20 years
ago remain, and the findings provided
values against which studies of other condi-
tionscould be compared.
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