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[Abstract] Objective To develop and validate a clinical rule to predict treatment failure in middle-
aged and elderly patients suffering from community-acquired pneumonia (CAP) in China, and to compare it
with other prognostic rules. Methods Data of 58 variables affiliated to 6 aspects, including demographics,
underlaying diseases, previous status, complications, symptoms, signs and laboratory examination results
from the CAP patients aged => 45 years admitted to the respiratory departments in three university
affiliated hospitals between December 17, 2006 and December 22, 2008 were enrolled prospectively and then
validated in two groups to create a derivation cohort with 75% of the patients for rule development and an
internal validation cohort with the other 25% for internal test. An external validation cohort was formed at
the same time with patients admitted to the other university affiliated hospital for external test. The single
outcome was treatment failure at the time of 14 days after admitted or at discharge from hospital. Univariate
analysis, multivariate analysis and receiver operating characteristics (ROC) curve were used for the rule
establishment, assessment and comparison among the pneumonia severity index (PSI), CURB65 (confusion,
blood urea nitrogen>>6. 8 mmol/L, respiratory rate (RR)=>30 breaths per minute, systolic blood pressure
(SBP)<90 mm Hg (1 mm Hg=0. 133 kPa) or diastolic blood pressure (DBP)<(60 mm Hg, age=>65 years)
and CRB65 (confusion, RR => 30 breaths per minute, SBP < 90 mm Hg or DBP < 60 mm Hg,
age=>65 years). Results The data of a total of 539 patients in three hospitals were enrolled for analysis. Of
those, 400 and 139 patients were randomly allocated into the derivation cohort or internal validation cohort
respectively. Meanwhile, 159 patients were enrolled in the external validation cohort. Analyzing the data
from 400 patients in the derivation cohort, 33 variables of 6 aspects had significant difference between cure
and treatment failure outcome in the univariate analysis. Then, in the multivariate analyses, five independent
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predictive factors showed significant difference, including confusion (C), creatinine <<60 umol/L, electrolyte
disturbances (E), respiratory failure (R), white blood cell (WBC)>7.5X10°/L. A clinical prediction rule
CCERW based on these variables showed that the treatment failure outcome increased directly with increasing
scoress 5.5%-9.1%, 12.8%-20.0% and 31. 0%-40. 5% for scores of 0-1, 2 and 3 - 6, respectively. ROC
curve analysis yielded an area under the curve (AUC) for CCERW of 0.709 [95% confidence intervals
(95%CI) 0.638 - 0.780), 0.725 (95%CI 0.613 - 0.838) and 0.686 (95%CI 0.590 - 0.782) in the
derivation, internal and external validation cohorts respectively; and in the same manner, of 0.710
(95%CI 0. 659 - 0. 761) for total 698 patients, which was better than PSI, CURB65 and CRB65, at 0. 667
(95%CI 0.614 - 0.719), 0.648 (95%CI 0.592 - 0. 705), and 0. 584 (95%CI 0.530 - 0. 638), respectively.
Conclusion CCERW can help physicians to distinguish high and low risk leading to treatment failure in
middle-aged and elder patients with CAP, and has better predictable capability than PSI, CURB65 and
CRB65. We prudent recommend the simple rule can be used in the middle-aged and elder patients with CAP

¢]1

of Han race people in China.
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#aeAn EM>80 ¥ 9.4 16.4 11.8 10.7 17.7 1. 809(0. 865~3. 783) NS
13 Be 63.3 62.3 54.2 55.3 48.4 0. 757(0. 440~1. 302) X
WEKEEE 50. 4 57.2 56.5 54.4 67.7 1. 758(0. 990~3. 120) NS
ZARBEND 77.0 78.0 76.8 71.2 74.2  0.848(0. 455~1.582) X
xH 15.8 10.7 12.0 1.2 16.1 1.518(0. 713~3. 234) X
1.7 ] 30.2 “".17 36.3 36.4 35.5  0.961(0. 546~1.692) X
BMI<19. 5 kg/m? 13.7 13.8 17.0 18.0 1.3 0.578(0.251~1.331) NS
ELAREST 79.1 85.5 83.8 82.8 88.7 1. 628(0. 706~ 3. 754) X
ERER L} 4.3 5.0 4.0 41 3.2 0. 771(0. 171~3. 482) X
ARES FHEW 14 0.6 0.8 0.9 0.0 - X
RARRER 45.3 48.4 54.3 55.0 50.0 0. 817(0. 475~1. 405) X
HEMNER 15.1 8.2 10.8 9.8 16.1 1.777(0. 826~3. 824) NS
| 1.3.3 21.6 22.6 20.3 18.9 27.4 1. 617(0. 869~ 3. 009) NS
BHEEENER 20.1 34.0 21.3 20.7 .2 1. 222(0. 646~2. 313) X
31 2.9 9.4 5.3 5.6 3.2 0.560(0.127~2. 466) X
wER 15.1 10.1 11.8 12.7 6.5  0.473(0. 164~1. 369) NS
RERERER 12.9 11.9 6.5 53 12.9 2. 634(1. 091~6. 358) NS
E 2 231 1 4] 46.8 56.0 38.5 37.6 43.5 1. 282(0. 741~2.217) X
BAER 10.1 5.7 9.8 8.9 14.5  1.743(0. 783~3. 830) NS
ERXE>1 K 43.2 62.9 51.3 49.4 61.3 1. 621(0. 932~2. 821) NS
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#RE 1§ 3 ] 9.4 8.8 8.3 5.9 210 4.218(1.972~9.023)  2.336(1. 003~5. 439)
i3 0. ¢ 13.7 22,0 15.0 13.3 24.2 2. 078(1.073~4. 023) NS
L14.1°F 5.8 9.4 7.8 6.2 16.1 2.903(1. 294~6.513) NS
[ LiE 3.6 3.8 3.8 3.6 4.8 1. 381(0. 378~5. 044) X
836 58 11.5 21.4 20.0 17.2 35.5  2.655(1.469~4.800) 2.038(1.072~3.873)
il 1:3 4 15.1 15.7 19.8 17.8 30.6 2.047(1. 115~3. 759) NS
®ih 25.2 20.8 21.0 20,1 25.8  1.381(0.737~2.588) X
£R L 3 48] 46.0 39.0 41.0 40.5 43.5 1.132(0. 655~1. 956) X
-4 ¢ 95.7 98.7 95.0 95.6 91.9  0.529(0.185~1.514) X
% % 95.0 96.9 93.8 94.1 91.9  0.717(0.259~1.988) X
L]} 53.2 66.0 60.3 59.2 66.1  1.347(0.763~2.380) X
L :€:) 3 28.8 39.0 30.5 28.7 40.3  1.679(0. 959~2.937) NS
2] 74.1 66.0 66.0 65.7 67.7  1.097(0.616~1.956) X
L] ] 12.9 1.3 16.5 16.3 177 1.110€0. 544~2. 263) X
RETR . 56.1 68.6 59.8 57.1 74.2  2.160(1. 176~3. 968) NS
B 12.2 10.1 1.3 10.4 16.1 1. 665¢0. 777~3. 567) NS
et hE>36.7TC 55.4 4.8 52,0 49.7 64.5  1.840(1.049~3.228) NS
£+ %295 & /min 21.6 28.9 29.0 2.5 37.1 1. 554(0. 880~2. 741) NS
P M >22 K /min 21.3 32.7 21.8 26.9 323 1.293(0.721~2. 318) X
K >130 mm Hg TR 61.6 59.0 59.2 58.1 0. 955(0. 552~1. 654) X
% K <65 mm Hg 8.6 1.5 9.0 8.0 14.5  1.956(0.871~4.391) NS
mARE 34.5 4.0 35.0 30.8 58.1  3.115(1.789~5.462) 2.643(1. 449~4.821)
0] .73 ¢ 32.4 42.8 33.3 30.8 46.8 1.977(1. 141~3. 426) NS
L0738 1 10.8 15.7 12.0 12.4 9.7 0.755(0. 306~1.861) X
Yol 4.1 85.5 80.5 79.3 87.1  1.763(0.802~3. 876) NS
Fo# 43.2 45.3 38.8 39.9 32.3  0.716(0. 403~1.273) X
REERE 24.5 30.8 30.5 31.4 25.8  0.761(0. 412~1. 406) X
MERE  WBC>7.5X10°/L 62.6 57.9 57.3 54.7 7.0 2.022(1.122~3.642) 1.872(1. 001~3. 500)
Hb<110 g/L 18.7 15.1 16.8 15.4 24.2  1.755(0.915~3. 369) NS
L<0.17 38.8 39.6 46.5 4.4 58.1  1.735(1.003~3.002) NS
N=0.77 37 3.7 4.8 40.2 50.0  1.485(0.863~2.557) NS
Cr<60 pmol/L 24.5 34.6 21.8 19.5 33.9  2.111(1.169~3.811)  2.268(1. 190~4. 320)
BUN>8 mmol/L 58 12.6 10.3 9.2 16.1  1.904(0. 881~4.117) NS
Alb<37 g/L 57.6 35.8 43.8 42.0 53.2  1.571(0.912~2.705) NS
Glu>7 mmol/L 10.8 14.5 19.8 18.0 29.0  1.858(1.005~3.434) NS
Na* <135 mmol/L 7.9 15.1 14.3 12.7 22.6  2.001(1.018~3.933) NS
ZH/MNHRR N7 4.2 38.5 38.5 38.7 1. 011(0. 580~1. 762) X
KEBRR 6.5 7.5 3.8 3.0 8.1 2.877(0. 948~8. 728) NS
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