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EDITORIAL

Comparison of acute myeloid leukemia patients at MD Anderson: 1982–1986 vs
1992–1996
PM Hoff, S Pierce and E Estey

Department of Hematology, Section of Leukemia, The University of Texas MD Anderson Cancer Center, Houston, TX, USA

We compared the acute myeloid leukemia (AML) population
seen at UT MD Anderson Cancer Center in the period from 1982
to 1986 with the population seen in the period of 1992 to 1996.
The population seen in the 1990s was significantly (P , 0.01)
older than the population seen in the 1980s, and was more
likely (P , 0.001) to have abnormalities of chromosomes 5
and/or (5q−, −5, 7q−, −7). The increase in the incidence of −5/−7
was seen in both younger and older patients. Because the
populations differed in these ways it is likely that they differed
in other, less quantifiable ways. Our results suggest caution
when using historical controls and when generalizing findings
from randomized studies.
Keywords: acute myelogenous leukemia; age; historical control;
−5; −7; karyotype

Background

In an attempt to better compare outcomes with different ther-
apies, physicians have identified several prognostic factors in
patients with newly diagnosed acute myeloid leukemia (AML).
Among these are karyotype, age, performance status, organ
function, prior exposure to chemotherapy or radiotherapy and
antecedent hematological disorder.1–4 The last decade has
witnessed important changes in the structure of health care in
the United States,5,6 an aging of the population, and perhaps
a greater exposure to carcinogens.7,8 To assess the influence
of these changes we used prognostic factors such as those
described above to compare patients with newly diagnosed
AML who presented to MD Anderson for treatment from 1982
to 1986 (‘82–86’) with those who presented from 1992 to
1996 (‘92–96’).

Materials and methods

We saw 324 patients who met FAB criteria for AML in the
period 82–86, and 501 in the period 92–96. We compared
the age, leukemia cell karyotypes, Zubrod performance status,
FAB type, and presence of antecedent hematological disorder.
Antecedent hematological disorder was defined as a docu-
mented abnormality in blood count for more than 1 month
prior to presentation to MD Anderson. Categorical data were
compared using the x2 and continuous data compared using
the Kruskal–Wallis test. Given the multiple comparisons, we
considered P values ,0.01 as statistically significant. Patients
are almost always referred by their primary physicians to our
institution for treatment, rather than a ‘second opinion’. These
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patients received a variety of different therapeutic combi-
nations, based on their prognosis at presentation.

Results

We observed an increase in the age of the more recent popu-
lation (P , 0.01). The last column of Table 1 illustrates that
the 25th, 50th and 75th percentiles of the age distribution
each increased by 5–7 years between 82–86 and 92–96. In
general, the patients presenting in any given year in the 92–
96 period were older than those presenting in any given year
in the 82–86 period. Further analysis indicates that the aging
of our population resulted from an increase in the number of
older patients rather than a decrease in the number of younger
ones. There were 253 patients less than 64 years of age in
the 82–86 group against 334 in the 92–96 group (a 1.3-fold
increase), while there were 81 older than 64 years of age in
the 82–86 group against 167 in the 92–96 group (a 2.1-fold
increase). There was also an increase in patients presenting
with abnormalities of chromosomes 5 and/or 7 and a corre-
sponding decrease in those presenting with a normal karyo-
type (Table 2). Abnormalities in chromosomes 5 and/or 7, of
course, are well-known to be associated with poor prognosis.
When analyzed separately, both age groups (above and below
64 years of age) showed an increase in the incidence of these
unfavorable karyotypes with statistically significant results
(P = 0.019 for the younger, and P = 0.047 for the older
patients). There was no significant difference in the proportion
of patients with favorable performance status (Zubrod of 0–
2 as opposed to 3–4), or in the incidence of an antecedent
hematological disorder.

Although a trivial prognostic factor once cytogenetics, ante-
cedent hematological disorder, age and performance status
have been accounted for, the FAB subtypes of AML underwent
significant changes. There were fewer cases of M2 (26.2% in
82–86 and 16.6% in 92–96) and M5 (10.2–5.4%) and more
of M6 (0.9–3.6%) and M7 (0–3.2%). Complete response rates
were essentially indistinguishable during the two time periods
(63% for 82–86, 65% for 92–96), as were disease-free survival
(median of 21 weeks for both 82–86 and 92–96) and survival
(median of 42 weeks for 82–86 and 50 weeks for 92–96).

Discussion

A principal finding of our paper is the increasingly elderly nat-
ure of patients seen in the 92–96 period compared to patients
seen a decade before. Our patients are mainly referred by out-
side physicians and consequently the demographics of our
population could be influenced by changes in the referral pat-
tern. Given that the absolute number of younger patients has
not changed significantly, it does not appear that physicians
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1998 Table 1 25th, 50th and 75th percentile of age distribution between 1982–1986 and 1992–1996

82/92a 83/93 84/94 85/95 86/96 82–86/92–96b

25th percent 32/33 35/40 31/38 32/42 36/43 33/40
50th percent 52/51 50/58 52/54 46/58 52/60 50/57
75th percent 62/69 63/70 65/64 61/70 64/69 63/68
No. patients 73/99 55/93 53/103 68/105 75/101 324/501

aComparison of 1982 with 1992.
bComparison of 1982–1986 with 1992–1996.

Table 2 Karyotype distribution: 1982–1986 vs 1992–1996

82–86 (%) 92–96 (%) P value

Normal 131 (40.4) 137 (27.3) ,0.001
t(8;21) 17 (5.2) 17 (3.4) 0.187
t(15;17) 21 (5.2) 44 (8.8) 0.234
Inversion 16 16 (4.9) 20 (4) 0.516
+8 25 (7.7) 36 (7.2) 0.772
−5/−7 37 (11.4) 102 (20.4) ,0.001
11q− 11 (3.4) 26 (5.2) 0.230
Miscellaneous 34 (10.5) 77 (15.4) 0.046
Insufficient for analysis 29 (9) 38 (7.6) 0.472

Total 321a 497b

aNot done in three patients.
bNot done in four patients.

are simply referring fewer younger patients. Rather, and con-
sistent with the general aging of the population, it appears
more likely that the rates of referral for younger and elder
patients could be unchanged, but that there could be more
older patients with AML in the population from which our
referrals are drawn. The absolute increase in patients with
abnormalities of chromosomes 5 and/or 7 occurred in all age
groups, and does not reflect purely the increasing number of
elderly patients as one could assume. Our experience indi-
cates that physicians usually do not obtain cytogenetics before
referring a patient, and thus cytogenetic findings would have
little impact in their decision to refer the patient for treatment.

A precondition for conducting historically controlled stud-
ies is the assurance that the current and historical populations
are compatible. If they differed only with respect to age and
cytogenetics, the differences between historical and current
population could be dealt with using multivariate regression.
Because, however, the populations differed in both these
characteristics, it is more likely that they also differed with
regard to other, unknown, independent characteristics than
would be the case if the 82–86 and 92–96 populations were
identical. Although unknown, these characteristics could be
prognostic. Simon9 has pointed out that known prognostic fac-
tors account for only 20–25% of the variability in patient out-

come. The unaccounted variability could be explained by ran-
dom phenomena or equally likely by the existence of
unknown prognostic factors. Thus, the differences between
the 82–86 and 92–96 population raise questions as to the val-
idity of comparison of treatment in these populations and, by
extension, in other populations involving historical controls.
These considerations may also apply to interpretation of ran-
domized studies. Indeed, Bailey10 has pointed out the diffi-
culties in generalizing the results of such studies to popu-
lations at different risks.
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