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Objectives : We investigated whether a single center nutrition screening tool (Kyunghee Neo
Nutrition Risk Screening, KNNRS) can predict survival in patients with metastatic cancer.

Methods : We retrospectively reviewed data of inpatients with metastatic cancer from April 2016 to
August 2019. Data on demographic and clinical parameters were collected from electronic medical
records, and overall survival was estimated using the Kaplan-Meier method. Stepwise Cox regression
analysis was used to determine factors associated with survival. Patients with a KNNRS score of 0 to
3 were classified as "no-risk", 4 to 10 as "low-risk", and 11 to 20 as "high-risk".

Results : Total 105 patients were included in the study. According to nutritional screening at

wn

baseline, 25 patients (23.8%, median age 57.0) were classified as “"no risk”" group; 80 patients
(76.2%, median age 68.5) as "low risk" group; No patients as "high risk" group. Predictors of

survival were Eastern Cooperative Oncology Group Performance Status score of 3 or 4 (hazard
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ratio [HR] = 1.93; 95% confidence interval [CI] = 1.21-3.10), hemoglobin less than 10 g/dL
(HR = 1.97; 95% CI = 1.25-3.10) and C-reactive protein more than 1.0 mg/dL (HR = 1.95;
95% CI = 1.21-3.13). Kaplan-Meier survival analysis showed significant differences in the

survival between KNNRS groups: “"no risk™ group: 6.1 + 1.4 months (95% CI =

3.37-8.83);

“"low risk”" group: 3.4 £ 0.9 months (95% CI = 1.5-5.37).

Conclusions :

Nutritional status according to KNNRS wasn't significant predictor of survival for

patients with metastatic cancer. Improvement of KNNRS score thresholds is needed.
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Table 1. General Characteristics of 105 Patients.

Characteristics Value
Age (years) 664 * 12.1
Male sex 53 (50.5%)

BMI (kg/m2)

Primary lesion

21.0 (18.6-23.4)

Gastrointestinal 38 (36.2%)
Pancreas 20 (19.0%)
Lung 13(12.4%)
Urogenital 8 (7.6%)
Breast 7 (6.7%)
Hepatobiliary 5 (4.8%)
Other 14 (13.3%)

Treatment history

Surgery 52 (49.5%)
Chemotherapy 77 (73.3%)
Radiotherapy 32 (30.5%)

In continuous variables, normal distributions were presented
as means * standard deviations, otherwise presented as
median (25 percentile-75 percentile). Categorical variables

were presented as n (%).

Abbreviations: BMI, body mass index; OS, overall survival.
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Table 2. Comparison of Characteristics by KNNRS Groups.

n . n
no-risk" group

"low-risk" group

(h=25, 23.8%) (n=80, 76.2%) P value

Age (years) 57.0 (52.0-63.5) 68.5 (59.5-77.8) <0.001*
BMI (kg/m2) 20.6 (18.8-23.2) 211 (184-23.7) 0.970
ECOG-PS 0.002%

0-2 23 (92.0%) 47 (58.8%)

34 2 (8.0%) 33 (41.3%)
WBC (j1L) $860.0 (4415.0-8220.0) 6920.0 (4825.0-10112.5) 0.250
Neutrophils (L) 3205.9 (2342.3-4995.0) 4980.5 (2917.4-8503.0) 0.027*
Lymphocytes (/uIL) 1778.9 (1233.3-2184.1) 1033.7 (563.2-1382.9) <0.001*
Hb (g/dD) 113 (10.0-12.6) 103 (9.2-11.8) 0.093
PLT (103/) 224.0 (185.0-276.0) 222.0 (148.3-300.5) 0.746
Protein (g/dL) 7.0 £ 0.7 65 * 0.8 0.002%
Albumin (g/dL) 39 (3.6-4.3) 32 (29-3.6) <0.001*
BUN (mg/dL) 13.0 (10.0-16.5) 160 (13.0-22.8) 0.036*
CRP (mg/dL) 0.20 (0.06-0.65) 2.60 (0.40-6.98) <0.001*
Treatment history

Surgery 15 (60.0%) 37 (46.3%) 0.230
Chemotherapy 20 (80.0%) 57 (71.3%) 0.390
Radiotherapy 3 (12.0%) 29 (36.3%) 0.021%

n continuous variables, normal distributions were presented as means * standard deviations, otherwise presented as median
I t bles, I distribut; ted + standard deviations, oth ted dj 25

percentile-75 percentile). Categorical variables were presented as n (%).

*Indicate that the P value was statistically significant (P <0.05).

Abbreviations: BMI, body mass index; ECOG-PS, Eastern Cooperative Oncology Group Performance Status; WBC, white blood cell

count; Hb, hemoglobin; PLT, platelet; BUN, blood urea nitrogen; CRP, C-reactive protein.
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Table 3. Adjusted Univariate and Multivariate Analyses by Cox Regression Analysis for the Association

between Characteristics and Overall Survival.

Univariate Anlaysis Multivariate Analysis

HR (95% CI) P value HR (95% CI) P value
Nutritional status (low-risk vs no-risk) 1.54 (0.90-2.65) 0.115
Age (>65 vs <65 years) 1.66 (1.09-2.53)  0.019%
BMI (<18.5 vs >18.5 kg/m2) 1.38 (0.85-2.25) 0.197
ECOG-PS (3-4 vs 0-2) 2.62 (1.68-4.08) <0.001* 1.93 (1.21-3.10) 0.006*
WBC (>10,000 vs <10,000 /iL) 0.86 (0.75-0.99) 0.037* 0.90 (0.79-1.02) 0.103
Neutrophils (<1,500 vs =1,500 /uL) 0.71 (0.28-1.78) 0.466
Lymphocytes (<800 vs =800 /uL) 1.48 (0.92-2.38) 0.103
Hb (<10 vs >10 g/dL) 2.07 (1.32-3.25) 0.001* 1.97 (1.25-3.10) 0.003%*
PLT (<75,000 vs =>75,000 /uL) 1.26 (0.55-2.90) 0.588
Protein (<6 vs >6 g/dL) 2.19 (1.33-3.62) 0.002*
Albumin (<3 vs >3 g/dL) 2.24 (1.35-3.72) 0.002*
BUN (<8 vs >8 mg/dL) 1.04 (0.33-3.29) 0.954
CRP (>1.0 vs <1.0 mg/dL) 231 (1.47-3.64) <0.001* 1.95 (1.21-3.13) 0.006*

*Indicate that the P value was statistically significant (P <0.05).

Abbreviations: HR, harzard ratio; CI, confidence interval; BMI, body mass index; ECOG-PS, Eastern Cooperative Oncology Group Performance
Status; WBC, white blood cell count; Hb, hemoglobin; PLT, platelet; BUN, blood urea nitrogen; CRP, C-reactive protein.
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Figure 1. Comparison of overall survival by Kyunghee
Neo Nutrition Risk Screening groups.
Kaplan-Meier
significant  differences in OS between the
KNNRS groups. The median survival was
significantly higher in "no-risk" group (6.1
vs. 3.4 months, p=0.025).
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