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Association of Nutrition Status—Related Indices and XELOX
Chemotherapy Compliance in Gastric Cancer Patients
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Purpose: Cancer—associated malnutrition is common in gastric cancer patients and affects their response to treatment.
This study evaluated pre-operative and pre-chemotherapy nutritional status-related indices associated with compliance
in post-operation state gastric cancer patients receiving chemotherapy.

Materials and Methods: We retrospectively reviewed medical records of patients with gastric cancer undergoing curative
D2 resection between August 2014 and July 2016. A total of 51 patients who underwent adjuvant chemotherapy with
a regimen of capecitabine and oxaliplatin (XELOX) were screened. Nutritional status assessment included body weight
(BW), body mass index (BMI), serum albumin, serum total protein, hemoglobin, and total lymphocyte count (TLC).
Results: Twenty-six patients had stage Il gastric cancer, and 25 patients had stage LI gastric cancer according to the
guidelines of the American Joint Committee on Cancer. Eighty-two percent of patients completed their chemotherapy
according to the therapy protocol. However, 49% of patients were subjected to drug dose reduction, and 18% of patients
needed to cease therapy. We found that pre-chemotherapy serum albumin level was significantly associated with
completion of chemotherapy (P=0.043), and there was no significant relationship of BW, BMI, serum total protein,
hemoglobin, and TLC with compliance of chemotherapy.

Conclusion: Our study results suggest that patients with a low serum albumin level are highly susceptible to
discontinuation of chemotherapy. Thus, serum albumin concentration could be used as a predictor of successful
completion of chemotherapy before starting treatment. (Surg Metab Nutr 2017;8:36-40)
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Table 1. Clinical characteristics of patients

Characteristics No (%) (n=51)

Sex Male 42 (82.4)
Female 9 (17.6)
Age (years) Median 60.0
Range 34~79
TNM stage 1A 11 (21.6)
1IB 15 (29.4)
1A 5 (9.8)
1B 15 (29.4)
1C 5 (9.8)
Type of Billroth | gastroduodenostomy 15 (29.4)
reconstruction  Billroth Il gastrojejunostomy 22 (43.1)
Uncut-Roux-en-Y reconstruction 14 (27.5)
Interval from Median 37.1
operation to Range 26~50
chemotherapy

(days)
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Table 2. Causes of dose reduction and interruption during chemo-
therapy

Dose reduction Interruption
Causes

(N=25) (N=9)

Nausea/vomiting Grade 1~2 1

Grade 3~4 4
Diarrhea Grade 1~2 3

Grade 3~4
Fatigue Grade 1~2 5

Grade 3~4 1
Neurotoxicity Grade 1~2 5

Grade 3~4
Acute kidney injury = Grade 1~2 1

Grade 3~4 1
Hematologic toxicity Grade 1~2

Grade 3~4 3
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Table 3. Univariate analysis of nutritional status related indices for dose reduction

Variables Standard dose (N=26) Dose reduction (N=25) P-value
Body weight (kg) Preoperative 64.21+12.50 61.78+10.06 0.448
Pre-chemotherapy 60.81+11.01 56.53+7.80 0.117
Body mass index (kg/m? Preoperative 22.76+£3.33 23.39+2.36 0.441
Pre-chemotherapy 21.56+2.89 21.47+2.07 0.904
Serum albumin (g/dl) Preoperative 4.16+0.47 3.95+0.56 0.154
Pre-chemotherapy 3.87+0.31 3.84+0.28 0.766
Total protein (g/dl) Preoperative 6.86+0.65 6.56+0.75 0.141
Pre-chemotherapy 6.47+0.39 6.58+0.55 0.412
Hemoglobin (g/dl) Preoperative 13.53%£2.16 12.74+2.39 0.225
Pre-chemotherapy 11.68+1.16 11.82+1.02 0.633
Total lymphocyte count (count/mm?) Preoperative 2,328.46+1,018.01 1,841.60+574.13 0.042
Pre-chemotherapy 2,203.46+973.31 1,796.64+454.75 0.062
Values are presented as meanz=standard deviation.
Table 4. Univariate analysis of nutritional status related indices for completeness
Variables Completion (N=42) Interruption (N=9) P-value
Body weight (kg) Preoperative 62.95+12.00 63.33+7.95 0.928
Pre-chemotherapy 58.84+10.02 58.10+8.69 0.838
Body mass index (kg/m? Preoperative 23.02+2.96 23.29%2.69 0.806
Pre-chemotherapy 21.55%2.45 21.36%£2.89 0.835
Serum albumin (g/dl) Preoperative 4.05+0.53 4,10+0.53 0.779
Pre-chemotherapy 3.91+£0.28 3.66+0.32 0.021
Total protein (g/dl) Preoperative 6.71+0.70 6.76+0.79 0.848
Pre-chemotherapy 6.56+0.49 6.34+0.36 0.217
Hemoglobin (g/dl) Preoperative 13.89+2.41 13.40+1.70 0.651
Pre-chemotherapy 11.75€1.12 11.74+0.97 0.989
Total lymphocyte count (count/mm?>) Preoperative 2,112.14+868.49 1,985.56+851.27 0.692
Pre-chemotherapy 2,001.81+£805.93 2,014.44+718.06 0.966

Values are presented as mean=standard deviation.



Sang Hyun Park, et al: Association of Nutrition Status and Chemotherapy Compliance [ 39

A e & ooldEd AMEEC] S7Rk: AoR HiES
o =
=

thl1-13) b 54 A SRS 9 29 4HS sl

T 0] 2 AEE 9 TS ABE AL 5 T Y
F3h AR A2AA B7122 2] YL AAE 5 9
oh.[14]

=9 F AHE Bkt el Nutritional risk
screening 2002 (NRS-2002), Malnutrition Universal Screening
Tool (MUST), Subjective Global Assessment (SGA), 1|1l
Patient Generated-Subjective Global Assessment (PG-SGA)
o 22 FEIFE Y AN U I F7F =E o83k
o] glow, AF, ANEAZFA et 22 AA AS BEE
SEAY A, AN FZ o83 Aok HAF o] o]-8H
ot ¥ AEHE Tobsts ARE AMEEE A AAE

9 gRY, Pl AL FIALS Fol o,
ARE Adsto] ZARSHGITH A4
& A SlojA & ¥ 3
B3 AL717E, 1P BAEE Fol 9%FE T dSU=E
&84 & ks Bk ¢low [15] Lien F(1612 9 E2+
o 5&1}01]/\1 F& A EA 7Y $A7F 35 g/dlolstel ol
IR gk ol HIste] & Al FFY] &% Wﬂgol Wi
ojghgo] wom, 5 AEE IA| F5H @ pil
of @Al Fohid w3t g g 17\}—4 UV‘”V\]E
oA HolA e 9}?l°e*

oF A=A 5

ZFFE AASHA 17}/\]
A3E 13| & 3

Al e AR

4 o=
R
X
+

LAY

4
%0
il
5
of
o
i,
jins)
s
%0,
o fir

of b
ot !
K

of
o
-

)
ok o
il

fqr W ol
)
RV
>
~
o
=

f
=)
1a
N
olr
filo
=
o
ok
of
o
-
o
B
buor

£ WYgste off el e

FS AT A 2, %, T2a A7A AEE
& HRte A7 A9 AYEHT 1 A9t Ky
EM ol Y S0l T F HEFUDAH
= A=Y A8 &5t Aol tigt vhgof of
EIAEA o 33 HA b Al Seo 5
AAlEes T2 SRoA 4 dEE 59
NS 08 S A ek v
Arrieta 51912 paclitaxel¥} cisplatin® 2 A=
ekzto| Al Subjective Global Assessment (SGA)2}
A7 ekRtayion $UE B8 B
I3HGIEE AolH gt bl A AAe I

3t o] B Z7IA]7| T AR LS TAA

ook

£ |
B

<k o ¥ o ok
> &

1:1

il

o o
o

of
o
re
2 o2

=

]o
[l
4o
i)
Y

=
ok
2
|o
=3

2
i‘ 3

.

]0

ra

o
=

nek T
;9‘ oﬁ“.. FlO
o g e,
ot Rl dr o
[0

o2

0.

i
i
E

A7 Sleh20] Bsteta I GOk A vtk
=

QA ST ATIAZ AL AToA

oy
oos
o2
>
Pt
iy
k)
;

BAg3 54O W] dhele] F2 Rty gk

B Aol dgoR $48 A9 T Rayelstay
A %

2 W BAE R 4o Bl ARA N7 £9E

o

v AREAS ATekaA sheirhs Fold Ak o
o7} glek. o, B qle] GARORE T o]
B9 A7 A3 el AFehs Hat 99

and
)
_>;
fo
<

13, S 457, AAE I 5 gl ano] 93-S &
4 9l o2 B4 Qol(variables)?] 471 B4 grh= A&, 18
I g 2o g AR Ygv)ole 547 A} Adrk=
A 5ol ol F&F olof gt rhAQl vt BQ Aoz
e

Ao & FAPol|A Ak AHE W= oY ARE
PorX 7ol £ Tof I3 ATTAE B4 HS o &

REFERENCES

1. Ferlay ), Soerjomataram |, Dikshit R, Eser S, Mathers C,

2.

Rebelo M, et al. Cancer incidence and mortality worldwide:
sources, methods and major patterns in GLOBOCAN 2012. Int
) Cancer 2015;136:E359-86.

Park )Y, von Karsa L, Herrero R. Prevention strategies for
gastric cancer: a global perspective. Clin Endosc 2014;47:
478-89.

. Elliott L, Molseed LL, McCallum PD. The clinical guide to on-

cology nutrition. 2nd ed. Chicago: American Dietetic Associati,
2006.

. Argilés JM. Cancer-associated malnutrition. Eur J Oncol Nurs

2005;9 Suppl 2:539-50.

. Van Cutsem E, Arends ). The causes and consequences of

cancer-associated malnutrition. Eur J Oncol Nurs 2005;9 Suppl
2:551-63.

. Cessot A, Hebuterne X, Coriat R, Durand JP, Mir O, Mateus C,

et al. Defining the clinical condition of cancer patients: it is
time to switch from performance status to nutritional status.
Support Care Cancer 2011;19:869-70.

. Seo SH, Kim SE, Kang YK, Ryoo BY, Ryu MH, Jeong JH, et al.

Association of nutritional status-related indices and chemo-
therapy-induced adverse events in gastric cancer patients.
BMC Cancer 2016;16:900.

. Washington K. 7th edition of the AJCC cancer staging manual:

stomach. Ann Surg Oncol 2010;17:3077-9.

. La Torre M, Ziparo V, Nigri G, Cavallini M, Balducci G,

Ramacciato G. Malnutrition and pancreatic surgery: prevalence
and outcomes. ) Surg Oncol 2013;107:702-8.

. Sanford DE, Sanford AM, Fields RC, Hawkins WG, Strasberg

SM, Linehan DC. Severe nutritional risk predicts decreased



40 [l Surgical Metabolism and Nutrition Vol. 8, No. 2, 2017

long-term survival in geriatric patients undergoing pancrea-
ticoduodenectomy for benign disease. )] Am Coll Surg 2014;
219:1149-56.

. Katsube T, Konnno S, Murayama M, Kuhara K, Sagawa M,

Yoshimatsu K, et al. Changes of nutritional status after distal
gastrectomy in patients with gastric cancer. Hepatogastroen—
terology 2008;55:1864-7.

. Kuzu MA, Terzioglu H, Gen¢ V, Erkek AB, Ozban M, Sonyiirek

P, et al. Preoperative nutritional risk assessment in predicting
postoperative outcome in patients undergoing major surgery.
World )] Surg 2006;30:378-90.

. Pikul J, Sharpe MD, Lowndes R, Ghent CN. Degree of pre-

operative malnutrition is predictive of postoperative morbidity
and mortality in liver transplant recipients. Transplantation
1994;57:469-72.

. Son MW, Lee MS. Association of preoperative nutritional fac-

tors with prognosis in gastric cancer patients. Surg Metab
Nutr 2013;4:14-7.

. Hendifar A, Osipov A, Khanuja ), Nissen N, Naziri J, Yang W,

et al. Influence of body mass index and albumin on perioper-
ative morbidity and clinical outcomes in resected pancreatic
adenocarcinoma. PLoS One 2016;11:e0152172.

. Lien YC, Hsieh CC, Wu YC, Hsu HS, Hsu WH, Wang LS, et al.

20.

Preoperative serum albumin level is a prognostic indicator for
adenocarcinoma of the gastric cardia. ] Gastrointest Surg
2004;8:1041-8.

. Dionigi P, Nazari S, Bonoldi AP, Cividini F, Olezza S, Dionigi

R. Nutritional assessment and surgical infections in patients
with gastric cancer or peptic ulcer. JPEN J Parenter Enteral
Nutr 1982;6:128-33.

. Fukuda T, Seto Y, Yamada K, Hiki N, Fukunaga T, Oyama S,

et al. Can immune-enhancing nutrients reduce postoperative
complications in patients undergoing esophageal surgery? Dis
Esophagus 2008;21:708-11.

. Arrieta O, Michel Ortega RM, Villanueva-Rodriguez G, Serna-

Thomé MG, Flores—Estrada D, Diaz-Romero C, et al. Association
of nutritional status and serum albumin levels with develop-
ment of toxicity in patients with advanced non-small cell lung
cancer treated with paclitaxel-cisplatin chemotherapy: a pro-
spective study. BMC Cancer 2010;10:50.

Barret M, Malka D, Aparicio T, Dalban C, Locher C, Sabate M,
et al. Nutritional status affects treatment tolerability and sur-
vival in metastatic colorectal cancer patients: results of an
AGEO prospective multicenter study. Oncology 2011;81:395-
402.



