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Survival Prediction in Terminally Il Cancer Patients: Laboratory Variables and
Prospective Validation of The Palliative Prognostic Index
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Background/Aims: The palliative prognostic index (PPI) was designed to predict life expectancy based on clinical symptoms. In
this study, a PPI was constructed and used with other biological parameters to predict 3-week survival in patients with advanced cancer.
Methods: The study included 222 patients. The PPI was constructed with five variables (performance status, oral intake, edema,
dyspnea at rest, and delirium). PPI scores were grouped as follows: 4 (group 1); > 4 and < 6 (group 2); and > 6 (group 3). At
admission, seven biological variables (white blood cell count, lymphocyte, C-reactive protein [CRP], bilirubin, albumin, creatinine,
and lactate dehydrogenase) were measured.

Results: The overall survival duration was 50 days in group 1, 22 days in group 2, and 14 days in groups 3. Using the PPI, a survival
of < 3 weeks in group 3 was predicted with a sensitivity of 76.5% and a specificity of 65.4%. The important factors significantly
affecting the 3-week survival rate were a PPI score > 6 and increases in serum bilirubin and CRP levels. Furthermore, the 3-week
survival rate in patients with hepatopancreatobiliary cancer was more accurately predicted using a combination of the PPI, CRP,
and serum bilirubin levels.

Conclusions: Although a PPI has limitations, it can be quickly applied to determine survival duration in patients admitted to hospice
and accurately predicts 3-week survival. Furthermore, bilirubin and CRP are useful factors for predicting 3-week survival in
patients with gastrointestinal cancer, including hepatopancreatobiliary cancer. (Korean J Med 2011;81:359-365)
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Table 1. Demographic and clinical characteristics and laboratory findings

Characteristics PPI<4 4<PPI<6 PPI>6 Total (%)
Number of patients 46 51 125 222
Age, years
median = SD 552+139 59.7+£12.7 57.1+12.6 574 +13.1
Gender
Male 28 35 81 144 (64.9)
Female 28 16 44 78 (35.1)
Primary tumor sites
Stomach 11 13 23 47 (21.2)
Esophagus 0 1 6 7(3.2)
Colon/Rectum 8 13 12 33 (14.9)
Pancreas/hepatobiliary 15 15 40 70 (31.5)
Prostate/bladder/kidney 1 3 9 13 (5.9)
Lung 3 0 10 13 (5.9)
Gynecology 1 0 6 73.2)
Breast 0 1 8 9 4.1)
Other 7 5 11 23 (10.4)
Previous treatment modalities
Chemotherapy 41 36 94 171 (77)
Radiotherapy 15 13 42 51 (23)

PPI, palliative prognostic index.
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= 3= 144z FOsHA PPL Hprofl whE AE7]7He] 2}
o|2 EYtHp < 0.05, Fig. 1).

gln

SloN5tx| 1

200 ME ©| MEEA

SR W PRIO) TE E] dE=A 35 o] Aol m Al Wolshd w4 5 Gk v
AF 3R] 48532 200H(90.1%) 01| 4] 60 T]Tko] ATt Z7HAUC 0.62, 95% CI 0.55-0.70)2} R ZHES(AUC
A7 219TO8.6%)0l A TSI, BB TAW(333%) 0,60, 95% C1 0.53-0.68)0] 71 ol ZBo] 9kt 11 9] gy
o] Herk. PP Aol 4] 7hAk o] ke A o
QIx}el Auke 627(27.9%)0| A H I THTable 3). Table 3. Performance status and clinical symptoms
PPI A4=0]| 28} 3 120 &(71E 1: PPl <4, 71 2: 4 <PPI Performance status/symptoms Score n (%)
Palliative performance scale
Table 2. Laboratory findings 10-20 4.0 75 33.8
Characteristic n (%) 30-50 2.5 125 56.3
White blood cells (/mm3) < 11,000 128 57.7 > 60 0 22 9.9
> 11,000 94 423 Oral intake
Lymphocyte (%) <20 187 84.2 Mouthfuls or less 2.5 74 333
>20 35 15.8 Reduced but more than mouthfuls 1.0 145 65.3
C-reactive protein (mg/dL) <10.3 124 55.9 Normal 0 3 14
>10.3 98 44.1 Edema
Bilirubin (mg/dL) <13 148 66.7 Present 1.0 74 333
>13 74 333 Absent 0 148 66.7
Albumin (mg/dL) <29 127 572 Dyspnea at rest
>29 95 42.8 Present 35 87 39.2
Creatinine (mg/dL) <15 171 77.0 Absent 0 135 60.8
>1.5 51 23.0 Delirium
Lactate dehydrogenase (IU/L) <500 72 324 Present 4.0 62 27.9
> 500 150 67.6 Absent 0 160 72.1
Table 4. Accuracy of predictions for survival < 3 weeks
n Sensitivity Specificity Positive predictive value Negative predictive value
PPI>4 176 97.4% 40.2% 63.6% 93.5%
PPI>6 125 76.5% 65.4% 70.4% 72.2%

PPI, palliative prognostic index.
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Figure 1. Kaplan-Meier survival curves for each PPI group.
Kaplan-Meier survival curves for the three groups of patients
categorized by PPI. Group 1, PPI < 4; group 2, 4 <PPI < 6;
group 3, PPI >6. p-value = 0.00 by log-rank test. PP, palliative
prognostic index.
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Table 5. Receiver operating characteristic curves for 3-week

survival
AUC 95% CI

PPI (>6) 0.71 0.64-0.77
WBC (>11,000/mm’) 0.58 0.51-0.65
Lymphocyte (<20 %) 0.48 0.41-0.55
CRP (> 10.3 mg/dL) 0.62 0.55-0.70
Bilirubin (>1.3 mg/dL) 0.6 0.53-0.68
Albumin (<2.9 mg/dL) 0.59 0.52-0.67
Creatinine (>1.5 mg/dL) 0.55 0.47-0.62
LDH (>500 TU/L) 0.55 0.48-0.63

PPI, palliative prognostic index; WBC, white blood cells; CRP,
C-reactive protein; LDH, lactate dehydrogenase; AUC, area
under the receiver operating characteristics curve; CI, confidence
interval.
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Figure 2. Receiver operating characteristic curves for palliative
prognostic index and laboratory variables for 3 week survival.
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Table 6. Accuracy of prognostic factors for predicting 3-week survival

AUC 95% CI
PPI>6 0.71 0.64-0.78
PPI> 6 + CRP > 10.3 mg/dL 0.75 0.69-0.82
PPI > 6 + bilirubin > 1.3 mg/dL 0.75 0.68-0.81
PPI> 6 + CRP > 10.3 mg/dL + bilirubin > 1.3 mg/dL 0.77 0.70-0.83

PPI, palliative prognostic index; CRP, C-reactive protein; AUC, area under the receiver operating characteristics curve; CI, confidence

interval.
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