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Polycythemia Vera: Age Relationships and Survival

By EDWIN E. OsGooD

W HEN JOHN H. LAWRENCE’S classic book1 on polycythemia vera

appeared in 1955, I noted in table 2, page 71, the extraordinary fact

that the age distribution at onset of his 2�31 cases of pol�cythemia vera fit a

normal distribution with a mean of 52.5 years and a standard deviation of

12.5 years. This is remarkably unlike the distribution of persons alive at these

ages. Since this might have been a chance occurrence I waited until more

data of our own and from other sources was available before attempting an

explanation, should this distribution prove to he consistently observed. This

has proved to be the case.

We now have accurate data on age at onset from our own first and second

series of cases and Baruch Modan2 has such data, with age at diagnosis,

from 512 cases of polycythemia vera collected from 7 hematologic centers.

Our first series of 101 cases consists of every patient referred for treatment,

and provcd to have polycythemia vera, between January 1, 1947 and June

30, 1954. Our second series of 100 cases includes every such patient referred

for treatment between July 1, 1954 and December 31, 1961. Modan’s series

includes every patient who met his rigid criteria of polycythemia vera diag-

nosed at any 1 of these 7 medical centers between January 1, 1937 and

December 31, 1953.

Figure 1 shows age distribution at diagnosis for Modan’s 512 cases and at

onset for our 201 cases. The term “at onset” is our estimate of the exact date

diagnosis should have been made from data in the history and letters of

referral. This date often coincides with the date of first treatment or referral.

Modan’s series includes 60 of the cases in our first series. Figure 1 shows

how well each of these series fits a cumulative normal distribution. The

slight difference in slope and standard deviation may be due, in part, to

Modan’s exclusion from his polycythemia vera group of all patients under
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Fig. 1.-Polycythemia rubra revra-age at onset or diagnosis. This shows

cumulative per cent incidence of polvcvthemia by age at onset or diagnosis of two

large series of cases. Plotted on arithmetic probability paper.

age 35. Age at onset for each of our two series, analyzed separately, also

fits normal distributions.

RELATIVE INCIDENCE

Unfortunately, no information is available as to the exact age and sex dis-

tribution of the population from which these cases were drawn, nor can we

safely assume that they represent a true random sample of the cases in that

population. Although patients from Washington and other Western states,

as well as Oregon residents, were included in our 2 series, the majority came

from Oregon and Washington. Since the population distribution in Washing-

ton is quite similar to that in Oregon, only Oregon data were used in pre-

paring figure 2.#{176}

Analysis showed that 13 per cent of the 201 had an onset prior to 1945,

only 3 of them before 1935; 54 per cent had an onset between January 1,

1945 and December 31, 1954; and 33 per cent between January 1, 1955 and

December 31, 1961. The youngest patients were in the age interval between

25 and 30. Therefore, the populations over age 25, alive in each 5-year age

interval for the census years 1940 and 1950 were multiplied, respectively,

by the factors 13 or 54, and by 33 for the noncensus year 1957 which repre-

#{176}Theoriginal for this illustration was plotted on Kenifel and Esser Semilogarithmic

graph paper #358.64. I am also indebted to the Oregon State Public Health Depart-

ment for information on the age and sex distribution of Oregon’s white population for

each year from 1940 to 1963. Only the white population was used, since in our 2 series

of cases only 1 nonwhite patient appeared, and this a Mexican male.

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/26/3/243/572273/243.pdf by guest on 19 M

ay 2023



20 30 40 50 60 70 80

Age -years

POLYCYTHEMIA VERA 245

Fig. 2.-Age distribution of polvcythemia population compared to age distribu-
tion of weighted Oregon population. See text for explanation.

sented the median date for those with onset after January 1, 1955. The

6 totals for each 5-year age interval were added and divided by 100 to give

the most nearly relevant population numbers alive in each 5-year interval.

Since actual values for incidence could not be calculated, the peak popu-

lation of 114,000 in the 5-year age interval between 37.5 and 42.5 was charted

as 100 per cent and the population for each other 5-year age interval ex-

pressed in percentages of this. The top line in figure 2, described by the

solid triangles, represents this distribution of the Oregon population in the

relevant 5-year intervals. The total population older than 25 years was

912,436 and 114,000 is 12.494 per cent of this. Note the very slight increase

in population in the 5-year intervals between 25 and 40 years of age, from

97.2 per cent at 25-35 to 99.4 per cent at 35-40, and the rapid fall-off after

this. The inflection point at 67.5 years corresponds to 54 per cent of 114,000

as the population between 65 and 70 years of age. The calculated number

at this most deviant point from the line was 55,904 or 49 per cent of 114,000.

The lines in figure 2 defined by the open circles represent the proportion

of 100 patients one would expect to find in each 5-year interval, based on

the line in figure 1 best fitting our 201 patients. Note the semilogarithmic

increase in incidence tip to a peak of 16 out of the 100 in the 5-year interval

between 55 and 60, and that the straight line increase persists only as long
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246 EDWIN E. OSGOOD

as there is little change in the numbers alive at that age. The open circle

and solid triangle at age 80 cumulate the predicted number of polycythemia

patients with onset at 80 or over, and the total relevant Oregon population

80 and over, respectively.

The solid circles were derived by dividing the proportion of polycythemias

by the fraction of persons alive to give relative incidence rates. The dashed

line that fits these solid circles indicates a logarithmic increase in relative

incidence up to a peak at about age 55 with a slightly decreasing incidence

thereafter. The dcubling time for the ascending limb is 7.5 years.

This suggests that polycythemia vera may be due to a single cause, highly

correlated with age, and with a peak probability of developing at age 55.

Thereafter, the risk of developing this disease remains relatively constant

since the slight, possibly insignificant, decrease in relative incidence from

24 at age 55 to 20 at age 67.5, as indicated by the dashed line, might be ex-

plained by the increasing risk of developing other diseases which might

obscure this diagnosis.

Correction for sex incidence seemed unjustified for obvious reasons. In

our 201 cases, 118 were males and 83 were females, giving a sex ratio of

1.42. The sex ratio of the relevant Oregon population was 1.027 males per

female, so the corrected sex ratio would be 1.38 males per female. Analyzed

separately, differences in the age distribution at onset for the 2 sexes were

not significant.

Nineteen of the first series and 14 of the second series were indigent pa-

tients attending the University of Oregon Medical School Hospital Clinics.

The balance were referred by private physicians.

If and when any absolute incidence data becomes available for a com-

parable population it should be possible to transfer the numbers described

by the ascending open circles and dashed line fitting the solid circles into

absolute incidence figures by a multiplication factor. This factor will probably

he of the order of 10� or 10� since during approximately the same time

period we have seen about twice as many patients with chronic lymphocytic

leukemia3 as patients with polycythemia vera. However, whether these rep-

resent the same relative proportion of patients in the total relevant popula-

tion, as do our patients with polycythemia vera, is unknown.

Admittedly, these calculations are rough approximations but, due to the

relatively small numbers and the absence of any absolute data on incidence,

this seemed the clearest way to present the information.

SuitvIvM. DATA AND AGE AT DEATH

Our analyses include all deaths from any cause, suicide and automobile

accident as well as from death related to the disease or treatment, in order

that comparisons may be made with death rates for the general population

of the same age and sex.

Only the data of our first series can be used for accurate determination

of survival time since the last patients entered the second series too recently
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Fig. 3.-Polycythemia rubra vera-duration since onset. The line of best fit for

duration since onset of our first series of polvcythemia vera patients, derived by
plotting every case in proper sequence. However, in the figure only the points for
the leukemia cases are shown. Note that the leukemia cases are randomly distributed
in relation to the total population. The living patient with chronic granulocytic
leukemia, shown here, died after this illustration was prepared.

to supply reliable information. Figure 3#{176}shows the line of best fit for the

survival from onset of the individually plotted 101 patients in the first series.

Of these, 301 are still living, none having lived less than 144 months after

onset or less than 133 months after our first p32 The predicted mean sur-

vival time is 170 months, with a standard deviation of 80 months. In figure

3 the solid dots represent the 15 patients in this population who developed

acute granulocytic or monocytic leukemia and the open circles the 9 pa-

tients who developed chronic granulocytic leukemias, to show that these are

essentially randomly distributed in time since onset as compared to the total

population. The acute leukemias were also distributed randomly in time after

first �32 and in total dose requirement.4 This is a normal distribution and

not a log normal distribution such as we have found for every malignant

condition analyzed.3�4 This strongly suggests that polycythemia is not, ini-

tially, a malignant disease notwithstanding the enormously increased sus-

ceptibility of these patients to the development of acute monocytic or acute

granulocytic leukemia, emphasized elsewhere.4

Early in our study of this first series of patients we noted the mean age

at death continued to oscillate closely about a value of 69 years. John H.

#{176}Plotting was done on Codex No. 3127 Arithmetic Probability paper, Codex Book Co.,

Inc., Norwood, Mass.
+One patient has died since this illustration was prepared.
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Fig. 4.-First 101 polycythemia rubra vera patients treated. Survival by age

group after our first p32 See text for explanation.
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#{176}Theonly nonwhite, a Mexican male, was omitted.

Lawrence reported, at the Society of Nuclear Medicine meeting in June

1964, that his large series of P32-treated patients also die at an average age

of 69 years. To determine the distribution of ages at death in polycythemia

vera treated with p32 our first 101 cases were divided into 3 groups accord-

ing to age at time of our first P32. The youngest group of 33 included all

those under 56, with a median age of 47 years; the middle group of 34#{176}in-

cluded patients 56 to 63 years of age, with a median age of 59; and the oldest

group of 33 included all those over 63, with a median age of 70. Survival

times are plotted separately in figure 4. Note from this figure that the sur-

vival time is highly correlated with age at our first P32. For the youngest

group this is 158 months, for the middle group 108 months, and for the

oldest group 87 months. The standard deviations are now much smaller, all

being close to 60 months or 5 years. The fraction living progressively de-

creases with age.

Figure 5 shows the age distribution at onset and at our first �32 for this

first series of 101 polycythemia vera patients and the expected age distribu-

tion at death for the entire series, as calculated by adding median survival

times at ages 47, 59 and 70. Note that this line also has a median at about

age 69 with a standard deviation of 7.5 years, suggesting that the prognosis

in polycythemia vera is closely related to age at onset and, particularly, to

age when effective treatment is first instituted.

In figure 5 the line for age at first therapy was not included but it would

fall between the lines for age at onset and age at our first p32, with a mean

of 56.8 years and a standard deviation of 11 years. We much prefer to treat
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Fig. 5.-Predicted age at death from age at onset and at our first P32. See text for
explanation.

patients with p32 as soon as the diagnosis is established and without prior

phlebotomy for reasons presented previously.14.’5 However, 58 of the 101

received their first therapy elsewhere prior to our seeing them, 38 by phle-

botomy, 17 with phenyihydrazine, 3 with X-ray, and 4 with P32. This adds

to more than 58 since several had multiple modalities of treatment. In many

of the 101, the age at onset could not be placed prior to our first treatment

or to their first treatment elsewhere.

The predicted survival from our first treatment was 124 months4 with a

standard deviation of 76 months, and the survival after first treatment was

145 months with a standard deviation of 72 months. These values added to

the median ages all give the same age at death since they are the same

patients. We prefer to calculate from the age at our first P32 since this is an

exact date and the exact date of each death is known, as was the status of

each living patient at the date of analysis, September 30, 1964.

It should not, however, be concluded that each patient will move verti-

cally on this graph. For example, onset for 1 of our patients was on July 15,

1936#{176}at age 34. She was first treated by phlebotomy on July 15, 1938; re-

#{176}Patient’s statement: “Summer of 1936; red cell count 9.0 million.” We always assign

the midpoint date to the closest time the patient can give. We regard age at onset from a

careful history as more reliable than age at diagnosis because of patient delay in con-

sulting a physician and physician delay in referral to a hematologic center for definitive

diagnosis and treatment. Diagnosis date will, of course, either coincide with or fall he-

tween date of onset and date of first specific treatment.

There were a total of 4 patients who will appear in other hematologists published

series, aside from the 98 in 1 or another of Modan’s series.
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250 EDWIN E. OSGOOD

ceived her first P� on July 15, 1942 at the Mayo Clinic; had repeated sub-

sequent p32 therapy at the Mayo Clinic and from John H. Lawrence in

Berkeley before she was seen by us; was first treated by us with p32 on

March 28, 1947 at age 45; and died on December 30, 1962 at age 61. The

other extreme included in this series is illustrated by a man with onset on

July 25, 1951 at age 80; first treated by our P32 on August 8, 1951; and died

on August 17, 1951. Therefore, while age at onset, age at first treatment, and

age at death as well as survival time, are all normally distributed, individual

patients will appear at different percentile points in each of these dis-

tributions.

There were 58 males and 43 females in this first series. To determine

whether sex had any influence on survival since age had such a major in-

fluence, the matched pairs sign test’2’3 was used. Pairs were matched for

the nearest age at our first P32 and also for previous therapy or no previous

therapy. The results are shown in table 1. P values were read fom table A-lOb

in Dixon and Massey,’6 multiplied by 2 for a two-tailed test. Since none of

the differences is significant, males and females have not been plotted

separately.

A similar sign test, matching for age and sex, was done for previous ther-

apy versus no previous therapy (no previous therapy, better = +) for sur-

vival time after our first p32 The results for 43 pairs with 7 ties were 16+ =

36

P > 40 per cent, which is not significant.

DISCuSSIoN

These observations indicate that the major prognostic factor in polycy-

themia vera is the age at which the patient receives first treatment with

p32 and that, if the patient lives to receive p32 the outlook is still as good

as for patients of the same age not previously treated. They also indicate

that age at death is the most reliable criterion of the effectiveness of the

treatment. Obviously, it makes little difference whether age at onset, age at

diagnosis, age at first therapy, or age at first treatment at the reporting in-

stitution is used, since in any series it will be the same group of patients

and they will have the same age distribution at death.

Since age at onset will tend to increase as more persons are living into

the older age groups’7 in the population where the incidence is highest and

appears to be age dependent, it is predicted that in the future shorter rather

than better survival times may be expected from any point of measurement

with equally effective therapy. Evidence that the age at diagnosis is in-

creasing is contained in Modan’s Thesis2 in table A-50, page 306. The mean

age at diagnosis for the polycythemia vera patients of this series of 512, col-

lected from 7 hematologic centers, was 52 for those diagnosed between 1937

and 1942, 55.4 for those diagnosed between 1943 and 1947, and 56.8 for

those diagnosed between 1948 and 1953.

Dr. John Lawrence’ reported a mean age of 55.2 years for his series of

231 patients first treated between 1938 and 1955; Stroebel, Hall and Pease18

reported a mean age of 54 years for 199 patients first treated between Janu-
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ary 1, 1942 and January 31, 1949. Videbaek’11 reported a mean age of 54 at

diagnosis for 125 patients treated prior to 1950. Our first series had a mean

age at onset of 55.2 years and our second series a mean age at onset of 58.0

years. It is also noteworthy that the mean age at our first P32 was 59 years

in our first series and 61 years in our second series, with a mean age at our

first �32 of 60 years for the total patients.

Although only 37 of the second series are dead and many in this series had

been followed for only 2 years at time of analysis on September 30, 1964,

the mean age at death of these 37 is 67.6 years. Subtracting just one of these

from the total, a patient who died of cerebral edema due to acute glomerular

nephritis at the age of 39 years, increases this mean to 68.4 years. A half

year may justifiably be added since ages are at last birthday. In the first

series there were no deaths under age 50, and 45 of the patients have now

passed their seventieth birthday, 50 their sixty-ninth.

Until Doctor Baruch Modan’s Thesis2 became available, no really satis-

factory comparison between polycythemia vera treated by methods other

than radiation and polycythemia vera treated with p32 was possible, since

there were no published reports of large consecutive series of patients treated,

by competent hematologists, only with phlebotomy or phenylhydrazine. Dr.

Modan has collected, from 7 major hematologic centers, 133 such cases to

compare with 228 from the same hematologic centers treated exclusively

with p32#{149} Figure 6 gives the cumulative survival data for these 2 groups from

the cumulative Q values of his tables Al and A3. Of the 228 P32-treated pa-

tients, 123 or 53.95 per cent were dead (his table 4.12) and most of the

living were beyond 8 years of follow-up; of the 133 no radiation patients,

94 or 70.68 per cent were dead and most of the living were beyond 8 years

of follow-up. The median survivals after diagnosis were 13.2 years for the

P32-treated patients and 8.4 years for the no radiation patients. Adding these

values to the mean ages at diagnosis, as given in table A-50,2 gives, for the

P32-treated patients a predicted age at death of 55.4 years plus 13.2, or 68.6

years, to which a half year might justifiably be added since these are ages

at last birthday. This gives the remarkable agreement of 69.1 years with the

mean value of 69#{176}years, which John Lawrence and I have independently

arrived at as the most probable age at death for P32-treated polycythemias.

The age at diagnosis for the 133 no radiation group was 56.6 years. Adding

the predicted final survival value of 8.4 years to this gives an age of 65

years to which, again, a half year may justifiably be added. Thus, it is seen

that the survival time of P32-treated patients is about 4 years longer than for

patients treated, by competent hematologists, by the other methods available

for treating this disease.

Modan does demonstrate clearly that more cases of acute leukemia oc-

aEven though age 69 is not far from the Biblical “three score years and ten,” it is

still short of the life expectancy for persons of this age and sex group. For example,

the life expectancy20 for an Oregon population of the same age and sex distribution as

our first 101 patients at the time of our first dose of p32 gives a mean value of 19 years

with a standard deviation of 8 years and an expected age distribution at death with a

mean of 77.5 years.
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Fig. 6.-Cumulative survival from diagnosis. The cumulative Q values from
tables Al and A3 of Modan’s2 collected series of polycythemia vera patients were
plotted on arithmetic probability paper. Results are essentially final to 8 years and
were calculated b\ the standard life insurance method. The points for 14 and 15
years are based on relatively few cases. Note the superiority of �32 both in prevent-
ing early death and throughout, as evidenced by the initially better survival and
increasing separation of the lines.

curred in the radiation-treated cases than in the no radiation group, but in

his Lancet article21 he has failed to consider a third “school of thought,”

namely, “C,” that radiation does increase the risk of developing acute leu-

kemia but it also prolongs life relative to any other method now available

for treatment of polycythemia vera. He does quote me to this effect on page

36 of his Thesis.2 That this “school of thought” is correct is clearly demon-

strated from his own data as recorded in tables 4.13 and Al to A4 and A21

to A24 in his Thesis. From these tables it was possible to prepare figure 7

which includes all the no radiation treated dead from both the questionable

and unquestionable polycythemia veras. Among these 271, there was only

one acute leukemia patient who died at 10 years, leaving 270 dead without

developing acute leuekmia. Among the 353 dead, treated with some modality

of radiation#{176} there were 56 acute leukemias who had died at the time of

#{176}Modan included x-ray only and x-ray pius P32-treated groups as well as the exclusive-

ly P32-treated and no radiation groups. It is noteworthy that the acute leukemia inci-

dence in the x-ray only group was similar to that in the groups receiving �32 notwith-

standing their shorter survival. One additonal case of acute leukemia developed in his

P32-treated questionable polycythemia group but the patient was living at the date

Modan closed his series and the survival time of this patient was not given separately in

his publications.2’2’
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Fig. 7.-Survival time from diagnosis of all dead patients only, derived from
Modan’s tables2 4.13, Al to A4 and A21 to A24. Separate lines are plotted for all
who had developed leukemia, all radiation-treated patients who had not developed
leukemia, and all dead patients treated without radiation who had not developed
leukemia, from Modan’s combined series of polvc�themia vera and questionable
polycythemia vera. Compared to show that the survival time of the patients who

developed leukemia is not shortened relative to those who had not developed acute
leukemia. Although more acute leukemias may be expected and the median survival
time will increase, the living patients are nearly all between 8 years and over 20
years and a large enough proportion of the patients are dead, so that the relation-
ships of these lines are unlikely to be greatly changed, although medians will
increase. The mean values for living and dead patients were approximately 10
years for the radiation group and 8 years for the no radiation group, but this differ-
ence should increase with time because of the greater proportion dead and the
longer period since diagnosis in the latter group. The median for the no radiation
group will, of necessity, be less than 10 years since 224 of the 433 patients were
dead at 10 years at the time of analysis.

closing this series, leaving 297 radiation treated patients who had died with-

out developing acute leukemia, and a total of 57 patients with polycythemia

vera or questionable polycythemia vera who had developed acute leukemia

and had died thereof.

The survival times after diagnosis and percentage dead for each of these

groups is plotted in figure 7, showing clearly the superiority of �32 versus

no radiation, and that the acute leukemia patients had lived significantly

longer than the other dead patients. These are not final values, but since

nearly all the living patients had lived beyond 8 years and were scattered

out to more than 20 years after diagnosis, the additional cases of acute leu-

kemia that are bound to occur among the patients still living will only tend

further to increase the median survival time of this group.
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254 EDWIN E. OSGOOD

This extraordinary susceptibility of patients with polycythemia vera to

radiation-induced acute leukemia has been emphasized elsewhere.4 This

raises the question of how many of the acute leukemias that developed at

Hiroshima and Nagasaki may have developed in patients with undiagnosed

polycythemia vera. Certainly, it is clear from the data in reference 4 that it

is unsafe to extrapolate from one population to another, that fractionated

radiation cannot be equated with single dose radiation, and that for any

treatment the benefits to be obtained must be weighed against the risks in-

curred. Most persons would rather die at an advanced age with some risk

of acute leukemia than at an earlier age from some other cause.22

SUMMARY

Study of our first 201 cases of polycythemia vera and of cases reported in

the literature shows a remarkable age distribution for this disease. The age

at onset, age at diagnosis, age at first. treatment, and age at death, as well as

survival times, each fits a normal distribution.

In our cases, the median age at onset is 57 years with a standard deviation

of 13 years, an entirely different distribution from that for the population

of Oregon. This requires a logarithmic increase in relative age specific in-

cidence from age 20 to 40, when there is little difference in the number of

persons alive at each age, with a doubling of the proportion occurring in

each 5-year interval every 7.5 years. After age 55, the proportion of new

cases developing follows the slope of the number alive in the population.

This means that the incidence remains almost constant after the peak age

incidence is reached.

Unfortunately, no data exist to transform these figures to absolute values,

but if enough of the population could be studied to give absolute values at

any one point, all other points could be determined. The implication is that

polycythemia vera is due to a single cause which is highly correlated with

age.

The normal distribution of survival times means that polycythemia vera

is not a malignant process since survival times in all malignancies studied

fit a log normal distribution. The constant value of age at death means that

age at first treatment is a most important prognostic factor.

The mean age at death of patients with polycythemia vera, treated with

p32, is 69 years ± 1, and treated without radiation therapy is 65 years ± 1.

Apparently, if a patient lives to be treated with p32 previous treatment by

other modalities or no treatment prior to that, will not affect the years to

be gained by �32 treatment. However, the total survival time is highly cor-

related with age and the sooner after onset that the patient can be treated

the more likely it is he will benefit from p32 therapy.

SUMMARIO IN INTERLINGUA

Un studio de nostre prime 201 casos de polycythemia ver e de casos re-

portate in le litteratura monstra un remarcabile distribution del morbo inter

le vane gruppos de etate. Le etate a! tempore del declaration, le etate al

tempore del diagnose, le etate al tempore del prime tractamento, e le etate
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al tempore del morte-omne istos e etiam le tempores de superviventia es

congrue con un distribution normal.

In nostre casos, le etate median a! tempore del declaration del morbo es

57 annos, con un deviation standard de 13 annos, un distribution marcate-

mente differente ab illo reportate pro ie population de nostre stato (Oregon)

in general. Isto require tin augmento logarithmic in le relative incidentia a

specificitate pro le etate in le gruppo de subjectos de inter 20 e 40 annos

de etate, lo que es le gruppo in que il occurre pauc differentias inter le

numeros de subjectos ancora vive a cata-un del etates, con un duplication

del proportion occurrente in omne periodo de 5 annos a passos de 7,5 annos.

Post le etate de 55 annos, le proportion de nove casos seque le descendita del

numero de subjectos vive in le population. Isto significa que le incidentia

remane quasi constante post que le maximo del incidentia pro un etate

particular ha essite attingite.

Infelicemente, nulle datos existe pro transformar iste valores in magnitudes

absolute, sed si ii esseva possibile studiar un adequatemente grande parte

del population pro obtener valores absolute a un sol puncto particular, omne

le altere punctos poterea esser determinate. Le signification de isto es que

polycythemia ver es causate per un so! factor le qua! es fortemente correla-

tionate con le etate del population.

Le distribution normal del tempores de superviventia significa que poly-

cythemia ver non es un processo maligne, proque tempores de superviventia

in omne malignitates studiate es congrue con un distribution secundo Ic

logarithmo del norma. Le valor constante del etate a! tempore del morte

significa que le etate a! tempore del prime tractamento es un factor im-

portantissime pro le prognose.

Le etate medie al morte del patientes con polycythemia ver, tractate con

�32 es 69 annos ±1, e, in casos tractate sin radiotherapia, illo es 65 annos

±1. Apparentemente si un patiente �‘ive satis longe pro esser tractate con

p32 le previe tractamento per altere modalitates o nul!e previe tractamento

del toto non affice le numero del annos que pote esser ganiate per le tracta-

mento a p32 Tamen, le total del tempore de superviventia es nettemente cor-

relationate con le etate e quanto plus promptemente post le declaration del

morbo le tractamento es initiate, tanto plus probabile es que ille beneficia ab

le therapia a �32
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