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The treatment of early prostate cancer is a sub-
ject of controversy.1 In a recently published

randomized trial, it was estimated that 17 radical
prostatectomies are needed to prevent one prostate
cancer-associated death within the first 8 years of
follow-up in men with clinically diagnosed, local-
ized, well or moderately differentiated disease.2 To
facilitate the recommendation of a suitable treat-
ment for individual patients, effort has been under-
taken to investigate the prognostic significance of

comorbidity in prostate cancer.3–5 Although the
Charlson score is probably most frequently used to
classify comorbidity in cancer patients in gener-
al,6,7 and also in prostate cancer,3–5 a generally ac-
cepted oncologic comorbidity measure is still lack-
ing.8 The American Society of Anesthesiologists
Physical Status (ASA) classification is a readily
available and widely accepted way to stratify surgi-
cal patients according to their perioperative risk.9

Compared with the Charlson score, one study
demonstrated a similar, if not greater, prognostic
value for the ASA classification, even beyond
the perioperative period.9 We observed that the
ASA classification is capable of uncovering prog-
nostic comorbidity in the radical prostatectomy
setting as well.10 This study compared the clinical
usefulness of both comorbidity scores to predict
survival during the first 8 years after radical pros-
tatectomy.
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MATERIAL AND METHODS

A total of 444 consecutive patients were enrolled in this
study. All patients underwent radical prostatectomy for clini-
cally localized prostate cancer between December 1, 1992 and
December 31, 1998. We obtained institutional review board
exemption. The mean age was 63.9 years (range 45 to 76). The
ASA classification11 (available at website http://www.asahq.
org/Profinfo/PhysicalStatus.html) was obtained from the an-
esthesia chart. Additional comorbidity data relevant for anes-
thesia were collected from the anesthesia charts, patient
records, and preoperative electrocardiograms and were en-
tered into a database that included cardiac insufficiency (New
York Heart Association classification), coronary heart disease
(classification of angina pectoris of the Canadian Cardiovas-
cular Society; both classifications available at website http://
www.cochranfoundation.com/docs/nyha-class.htm), diabe-
tes, hypertension, and history of thromboembolism, chronic
obstructive disease, or restrictive pulmonary disease. The data
were subject to a plausibility check and correction in cases of
obvious false classification. This part of the chart review was
performed under the surveillance of a senior anesthesiologist
(R.L.).

The Charlson score was assigned by one urologist (M.F.)
following the guidelines established by Charlson et al.12 using
the conditions available in the anesthesia database described
above and any concomitant diseases mentioned on the dis-
charge document of the Department of Urology. The dis-
charge documents and anesthesia database were reviewed
twice within a 4-week interval. The assigned Charlson scores
were compared, and a third abstraction was performed in pa-
tients with differing results to reach consensus.

Follow-up data were obtained for all patients. All surviving
patients had their last contact in 2002. The mean follow-up of
the surviving patients was 5.9 years (range 3.3 to 9.7). Deaths
in the absence of any uncontrolled cancer were considered
events concerning comorbidity-specific survival (n � 24).
One patient died in a car accident and was censored at the time
of death concerning comorbidity-specific survival. Deaths in
the presence of uncontrolled prostate cancer were considered
deaths from prostate cancer (n � 18), and deaths in the pres-
ence of uncontrolled other malignancy were considered
deaths from other cancer (n � 11). Kaplan-Meier time-event
curves and Mantel-Haenszel hazard ratios were calculated for
comorbidity-specific, prostate cancer-specific, second cancer-
specific, and overall survival. Comparisons were made with
the log-rank test. Statistical significance was accepted to be
indicated at a limit of P �0.05. The analyses were performed
using the Statistical Analysis System and Statistical Package
for Social Sciences statistical programs.

RESULTS

Overall survival curves according to age group,
ASA class, and Charlson score are shown in Fig-
ures 1 to 3, respectively. Mantel-Haenszel hazard
ratios concerning comorbidity-specific and overall
mortality are given in Table I. Age-related Mantel-
Haenszel hazard ratios are shown in Table
II. Dose-response patterns (increasing hazard ra-
tios with increasing degree of severity) were
present in all three methods of stratification (Table
I). Statistical significance was reached for both co-
morbidity classifications, but not for age group
(Table I). Compared with an earlier analysis,10 the
impact of the ASA classification tended to increase
with longer follow-up regarding hazard ratios and

P values. The prostate cancer-specific mortality did
not differ significantly among age group, ASA
class, and Charlson score. Concerning the mortal-
ity from a second cancer, only one comparison re-
vealed a statistically significant difference (in-
creased mortality in age group 70 years or older
compared with patients aged 60 to 69 years, hazard
ratio 11.54, 95% confidence interval 1.78 to 74.95,
P � 0.01).

COMMENT

This study establishes the ASA classification as-
signed by experienced anesthesiologists as an alter-
native to the currently most commonly used
Charlson score as a comorbidity measure in the
radical prostatectomy setting. Considering hazard
ratios and P values as the measures for the discrim-
ination of the survival curves, an advantage was
found for the ASA classification (Table I). The
prognostic value of age alone was clearly inferior to
that of the two comorbidity classifications (Figs. 1
to 3 and Table I).

To enable a valid comparison, one must ascertain
that no appreciable comorbidity data have been
lost because of incomplete documentation, which

FIGURE 1. Overall survival according to age group.

FIGURE 2. Overall survival according to ASA class.
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would put the Charlson score at a disadvantage.
When documented on the anesthesia chart
before surgery, the ASA classification may be less
sensitive to such information loss. Compared with
other radical prostatectomy series,4,5 the distribu-
tion of the Charlson classes was fairly similar, in-
dicating that a comparable amount of comorbidity
data was available for analysis in this study. We are
aware of one study4 that presented overall survival
curves comparable with those shown in Figure 3.
In our study, all three Charlson score strata had
slightly greater overall survival within the first 8
years after radical prostatectomy. This difference
may be explained by the probably more favorable
risk profile in our prostate-specific antigen era se-
ries and by the exclusion of patients in whom the
intended radical prostatectomy was not performed
because of pelvic lymph node metastases. The sur-
vival curves in our series were, however, largely

parallel to those in the cited study,4 suggesting that
the quality of the Charlson score was not meaning-
fully compromised.

Because the ASA class is likely to be documented
in most charts of surgically treated cancer patients,
it may be used as a readily available comorbidity
measure in other malignancies also. Reid et al.9
compared the ASA classification with the Charlson
score in a head-and-neck cancer population and
found a slight advantage for the ASA classification
using two risk groups (ASA 1 to 2 versus ASA 3 to
4 and Charlson score 0 versus Charlson score
greater than 1). Adopting this method of stratifica-
tion, we observed a clear superiority of the ASA
classification as a predictor of both comorbid and
overall mortality (Table I).

From a clinical viewpoint, stratifying candidates
for radical prostatectomy by high, intermediate,
and low risk may be of interest. Patients at a high

TABLE I. Hazard ratios with confidence intervals for comorbid and overall mortality, Mantel-
Haenszel estimation

Category

Comorbid Mortality Overall Mortality

Proportion
of Events

Hazard
Ratio 95% CI

P
Value

Proportion
of Events

Hazard
Ratio 95% CI

P
Value

Age (yr)
�60 2/111 1 11/111 1
60–69 18/271 2.51 0.95–6.61 0.06 31/271 1.13 0.58–2.20 0.73
70� 4/62 4.56 0.83–25.02 0.08 12/62 2.19 0.96–5.44 0.06

ASA
1 0/70 1 4/70 1
2 16/332 3.59 1.07–12.02 0.04 39/332 2.05 0.98–4.28 0.06
3 8/42 17.68 4.13–75.80 �0.01 11/42 7.21 2.39–21.76 �0.01

Charlson score
0 10/298 1 31/298 1
1 4/85 1.83 0.48–6.93 0.37 12/85 1.72 0.81–3.68 0.15
2� 10/61 17.68 5.08–61.52 �0.01 11/61 2.83 1.18–6.82 0.02

ASA 1–2 16/402 1 43/402 1
ASA 3 8/42 51.37 10.86–243.0 �0.01 11/42 9.21 3.14–26.98 �0.01
Charlson score 0 10/298 1 31/298 1
Charlson score 1� 14/146 4.03 1.67–9.71 �0.01 23/146 1.95 1.08–3.52 0.03

KEY: CI � confidence interval; ASA � American Society of Anesthesiologists.
When three strata were analyzed, comparisons were made versus age �60 yr, ASA 1, and Charlson score 0, respectively; P values are raw values.

TABLE II. Hazard ratios and P values for comorbid and overall mortality in different age
groups, Mantel-Haenszel estimation

Class

Comorbid Mortality Overall Mortality

<60 yr 60–69 yr 70� yr <60 yr 60–69 yr 70� yr

ASA 1 No events 1 1 1 1 1
ASA 2 No events 3.63 (0.08) 3.03 (0.60) 0.98 (0.40) 2.87 (0.04) 2.93 (0.60)
ASA 3 No events 13.07 (�0.01) 4.48 (0.48) 0.29 (0.44) 13.49 (�0.01) 4.27 (0.90)
Charlson score 0 1 1 1 1 1 1
Charlson score 1 0.29 (0.63) 1.07 (0.93) 9.57 (0.09) 1.18 (0.84) 1.27 (0.66) 2.98 (0.12)
Charlson score 2� 15.75 (0.16) 18.06 (�0.01) 536.8 (0.02) 0.76 (0.77) 4.93 (�0.01) 3.97 (0.22)

Data presented as the hazard ratio, with the P value in parentheses.
Comparisons were made versus ASA 1 and Charlson score 0, respectively; P values are raw values.
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risk of a comorbid death are unlikely to benefit
appreciably from radical prostatectomy and may
be considered for alternative treatment options,
such as external beam radiotherapy, interstitial
brachytherapy, or watchful waiting. On the other
hand, aggressive management may be recom-
mended to low-risk patients. In this study, both the
Charlson score and the ASA classification equally
identified a group at high risk of comorbid death
(Table I). Considering the discrimination of a low-
risk group, an obvious advantage was noted for the
ASA classification by defining a subgroup with an
excellent long-term prognosis (no comorbid death
among 70 ASA 1 patients, Table I). The difference
for the intermediate-risk population (ASA 2) was
significant concerning comorbid survival and nar-
rowly failed the significance level concerning over-
all survival; no statistically detectable differences
were found concerning comorbid and overall sur-
vival between Charlson class 0 and 1 in this study
(Table I). Comparable data from published reports
suggest that longer follow-up is needed to demon-
strate this difference.5

Because radical prostatectomy is controversial
for the age group of 70 years or older,13 the appli-
cability of comorbidity classifications to elderly pa-
tients is of interest. In our study, both classifica-
tions performed best in the age group of 60 to 69
years (Table II). Although the data were premature
(too few events observed), a trend toward similar
survival curves and hazard ratios (Table II) sug-
gests an applicability of both comorbidity mea-
sures for patients older than 70 years of age. It is,
however, conceivable that the association in this

age group may be less strong. We observed in-
creased mortality from second cancers in this age
group, and one population-based study suggested
a diminishing prognostic significance of comorbid-
ity with increasing age.14
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