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Prognostic value of preoperative serum albumin in patients with non-muscle-invasive
bladder cancer undergoing transurethral resection of bladder tumor

ZHANG Yue, LI Fei, YANG Fan, ZENG Wenli, LIN Hao, ZHAI Qiliang, SU Mingqiang, CHEN Zihao, TAN Wanlong
Department of Urology, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To assess the value of preoperative serum albumin level in predicting the survival of patients with
non-muscle-invasive bladder cancer (NMIBC) undergoing transurethral resection of bladder tumor (TURBT). Methods Two
hundred and sixteen newly diagnosed patients with NMIBC who underwent TURBT between January, 2007 and April, 2012
were retrospectively analyzed. The patients were categorized into low albumin (<40 g/L) and normal albumin (=40 g/L)
groups. The patient survival was estimated using the Kaplan-Meier method, and univariate and multivariate Cox proportional
analyses were used to determine the hazard ratios (HRs) for the overall survival (OS). Results Of the patients with available
data, 82 (39%) and 127 (61%) patients were classified into low albumin (<40 g/L) and normal albumin (=40 g/L) groups,
respectively. Kaplan-Meier analysis showed a significantly worse 5-year OS in low albumin group than in normal albumin
group (P=0.017). In the multivariate Cox regression analysis, after adjusting for confounding variables, the preoperative
albumin level remained as an independent predictor for 5-year OS (HR: 3.102, 95%CI: 1.200-8.020, P=0.020). Conclusion A low
preoperative albumin level predicts a poor 5-year OS in patients with NMIBC who underwent TURBT. Preoperative serum
albumin can be a good prognostic factor for predicting survival of the patients with NMIBC treated with TURBT.

Keywords: bladder urothelial carcinoma, non-muscle-invasive bladder cancer, transurethral resection of bladder tumor, albu-
min, prognosis
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Tab.1 Characteristics stratified by ALB level in 216 patients

Total patients

Low albumin group

Normal albumin group

Variable (1=216) (n=82) albumin<40  (n=127) albumin=40 s
Clinical characteristic
Median follow-up month (IQR) 60(48,60) 60(24,60) 60(60,60) 0.038
Age year (IQR) 60(47,70.75) 65.5(56.75.75) 56(43,65) <0.001
Gender Male (%) 176(81.5) 65(79.3) 104(31.9) 0.734
Female (%) 40(18.5) 17(20.7) 23(18.1)
Smoking status Yes (%) 68(31.5) 56(68.3) 87(68.5) 0.974
No (%) 148(68.5) 26(31.7) 40(31.5)
Karnofsky score =90 score (%) 165(76.4) 59(72) 102(80.3) 0.16
<90 score (%) 51(23.6) 23(28) 25(19.7)
ASA score 1-2 score (%) 204(94.4) 75(91.5) 122(96.1) 0.163
3-5 score (%) 12(5.6) 7(8.5) 5(3.9)
Pathological characteristic
Tumor multiplicity Unifocal (%) 156(72.2) 56(68.3) 93(73.2) 0.441
Multifocal (%) 60(27.8) 26(31.7) 34(26.8)
Pathological T stage Ta (%) 182(84.3) 69(84.1) 109(85.8) 0.739
T1 (%) 34(15.7) 13(15.9) 18(14.2)
Pathological Grade Low (%) 185(85.6) 69(84.1) 111(87.4) 0.506
High (%) 31(14.4) 13(15.9) 16(12.6)
Laboratory
Hemoglobin g/L 133.77+21.27 127.09+£20.29 138.1+20.84 <0.001
Neutrophil count G/L 3.80+1.64 3.53+1.34 3.98+1.79 0.029
Lymphocyte count G/L 2.03+0.68 1.89+0.60 2.11+0.72 0.023
Platelet count G/L 214.26+54.12 211.81£56.10 215.84+52.96 0.668
Albumin g/L 40.71+4.31 36.91+3.54 43.16+2.67
Globulin g/L 26.66+16.56 28.87+25.82 25.2444.32 0.121
CKD 1-2 grade (%) 156(72.2) 50(61) 104(81.9) 0.001
3-5 grade (%) 51(23.6) 30(36.6) 20(15.7)
missing (%) 9(4.2) 2(2.4) 3(2.4)
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Tab.2 Univariate and multivariate analysis regarding OS in 216 patients

Univariate analysis

Multivariate analysis

Variable
HR (95% CI) P HR (95% CI) P

Age (year) <65 1 1
=65 4.324 (1.942-9.627) <0.001 3.585(1.398,9.191) 0.008

Gender Female 1 1
Male 1.45 (0.501, 4.193) 0.493 1.674 (0.519, 5.400) 0.389

Karnofsky score =90 score 1 1
<90 score 3.057 (1.429, 6.536) 0.004 3.511 (1.483,8.314) 0.004

ASA score 1-2 score 1 1
3-5 score 3.108 (1.075, 8.988) 0.036 1.056 (0.288, 3.875) 0.935

Tumor multiplicity Unifocal 1 1
Multifocal 2.190 (1.025, 4.681) 0.043 1.164 (0.489, 2.773) 0.732

Pathological T stage Ta 1 1
Tl 7.106 (3.319, 15.214) <0.001 6.690 (2.693, 16.617) <0.001

Pathological Grade Low 1 1
High 3.659 (1.641, 8.160) 0.002 1.300 (0.540, 3.127) 0.558
Hemoglobin 0.982 (0.966, 0.998) 0.032 0.998 (0.976, 1.021) 0.885
Neutrophil count 1.087 (0.888, 1.330) 0.417 1.052 (0.824, 1.343) 0.684
Lymphocyte count 0.934 (0.533, 1.637) 0.811 1.629 (0.810, 3.279) 0.171
Platelet count 1.005 (0.998, 1.012) 0.181 1.005 (0.996, 1.014) 0.259

Albumin Normal 1 1
Low 2.464 (1.143,5.311) 0.021 2.851(1.083, 7.507) 0.034
Globulin 0.980 (0.902, 1.064) 0.625 0.954 (0.866, 1.050) 0.334

CKD 1-2 grade 1 1
3-5 grade 2.784 (1.303, 5.950) 0.008 0.901 (0.335, 2.421) 0.836

PEHAN] 1 AR, R RIS K BT RBEDTT R

THILER, SAER TR 3 MRS e
FEL LU A KR ZE T S BUR IR A JE U, il
PN AR SAE PR 75 HOR i ] A s
B AR5, F14n IL-1 . IL-6 . IL-8 .TNF-afl VEGF;
e R RIS 2 IRAE R Sl R ] A i R T
Wi, DL 3FHLEIA AT DA 8 A IR
T 2ARBIRINIE 8 A ACE AT R 24 B RIERY
PR FEIE BB A AP A SR AN R BUSF6H5

L5 LR  ABIFFEIE SRR I AR KT AR
Karnofsky P43 JiHeA T 5 NMIBC #2% TURBT
ARIGIT G EAFES SR B UM G . 25 R BRI LT A B
FIPEPTAR ER B B IR RS i vy Hh ) B, 34T
AR I IR 8 ZKF AT H 7% NMIBC B #17
TURBTAIAIT e i A UR WAL o ARFTILTE A /K
SRR R (R AR <40 /L) W A%32 31 R AR

IR AT RA —EMA L. B, X2
— AL NEEA B BT s A, AT 2R
PR Rl 87 AT A ARl , R A IRy AN P
WEY s fiJi , ANRIIMRHE AR ARG R AN, rTRE U
RTINS . AEAeiTR E 2R 2l ok
ARBAIWBIFTEAAE S o

S ik

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017 [J]. CA
Cancer J Clin, 2017, 67(1): 7-30.

[2] Burger M, Oosterlinck W, Konety BA, et al. ICUD-EAU
international consultation on bladder cancer 2012: Non-Muscle-
Invasive urothelial carcinoma of the bladder[J]. Eur Urol, 2013, 63
(1): 36-44.

[3] Abdollah F, Gandaglia G, Thuret R, et al. Incidence, survival and

mortality rates of stage-specific bladder cancer in United States: a



trend analysis[J]. Cancer Epidemiol, 2013, 37(3): 219-25.

[4] Herr HW, Faulkner JR, Grossman HB, et al. Surgical factors
influence bladder cancer outcomes: a cooperative group report[J]. J
Clin Oncol, 2004, 22(14): 2781-9.

[5] Hollenbeck BK, Miller DC, Dunn RL, et al. The effects of stage
divergence on survival after radical cystectomy for urothelial cancer
[J]. Urol Oncol, 2005, 23(2): 77-81.

[6] Van Bruwaene S, Costello AJ, Van Poppel H. Prognosis of node-
positive bladder cancer in 2016[J]. Minerva Urol Nefrol, 2016, 68
(2): 125-37.

[7] Goransson J, Jonsson S, Lasson A. Pre-operative plasma levels of C-
reactive protein, albumin and various plasma protease inhibitors for
the pre-operative assessment of operability and recurrence in cancer
surgery[J]. Eur J Surg Oncol, 1996, 22(6): 607-17.

[8] Gupta D, Lis CG. Pretreatment serum albumin as a predictor of
cancer survival: a systematic review of the epidemiological
literature[J |. Nutr J, 2010, 9: 69.

[9] Ku JH, Kim M, Choi WS, et al. Preoperative serum albumin as a
prognostic factor in patients with upper urinary tract urothelial
carcinomalJ]. Int Braz J Urol, 2014, 40(6): 753-62.

[10] Jones A, Crew J. Vascular endothelial growth factor and its
correlation with superficial bladder cancer recurrence rates and
stage progression[J]. Urol Clin North Am, 2000, 27(1): 191.

[11] Lokeshwar VB, Schroeder GL, Selzer MG, et al. Bladder tumor
markers for monitoring recurrence and screening comparison of
hyaluronic acid-hyaluronidase and BTA-Stat tests[J]. Cancer, 2002,
95(1): 61-72.

[12] Hirasawa Y, Nakashima J, Yunaiyama D, et al. Sarcopenia as a
novel preoperative prognostic predictor for survival in patients with
bladder cancer undergoing radical cystectomy[J]. Ann Surg Oncol,
2016, 23(5): S1048-54.

[13] Psutka SP, Carrasco A, Schmit GD, et al. Sarcopenia in patients
with bladder cancer undergoing radical cystectomy impact on
cancer-specific and all-cause mortality [J]. Cancer, 2014, 120(18):
2910-8.

[14] Gibbs J, Cull W, Henderson W, et al. Preoperative serum albumin
level as a predictor of operative mortality and morbidity: results
from the national VA surgical risk study[J]. Arch Surg, 1999, 134
(1): 36-42.

[15] Chan ES, Yip SK, Hou SM, et al. Age, tumour stage, and
preoperative serum albumin level are Independent predictors of
mortality after radical cystectomy for treatment of bladder cancer in
Hong Kong Chinese[J]. Hong Kong Med J, 2013, 19(5): 400-6.

[16] Djaladat H, Bruins HM, Miranda G, et al. The association of
preoperative serum albumin level and American Society of
Anesthesiologists (ASA) score on early complications and survival

of patients undergoing radical cystectomy for urothelial bladder

cancer[J]. BJU Int, 2014, 113(6): 887-93.

[17] Lambert JW, Ingham M, Gibbs BB, et al. Using preoperative
albumin levels as a surrogate marker for outcomes after radical
cystectomy for bladder cancer[J]. Urology, 2013, 81(3): 587-92.

[18] Hinata N, Miyake H, Miyazaki A, et al. Performance status as a
significant prognostic predictor in patients with urothelial
carcinoma of the bladder who underwent radical cystectomy[J]. Int
J Urol, 2015, 22(8): 742-6.

[19]Raitanen MP, Nieminen P, Tammela TL. Impact of tumour grade,
stage, number and size, and smoking and sex, on survival in
patients with transitional cell carcinoma of the bladder [J]. Br J
Urol, 1995, 76(4): 470-4.

[20] Thrasher JB, Frazier HA, Robertson JE, et al. Clinical variables
which serve as predictors of cancer-specific survival among
patients treated with radical cystectomy for transitional cell
carcinoma of the bladder and prostate [J]. Cancer, 1994, 73(6):
1708-15.

[21] Vale JA, A'hern RP, Liu K, et al. Predicting the outcome of radical
radiotherapy for invasive bladder cancer[J]. Eur Urol, 1993, 24(1):
48-51.

[22] Hollenbeck BK, Miller DC, Taub D, et al. Risk factors for adverse
outcomes after transurethral resection of bladder tumors[J]. Cancer,
2006, 106(7): 1527-35.

[23] Hollenbeck BK, Miller DC, Taub DA, et al. The effects of adjusting
for case mix on mortality and length of stay following radical
cystectomy[J]. J Urol , 2006, 176(4, 1): 1363-8.

[24] Johnson DC, Riggs SB, Nielsen ME, et al. Nutritional predictors of
complications following radical cystectomy[J]. World J Urol, 2015,
33(8): 1129-37.

[25] Barbosa-Silva MC. Subjective and objective nutritional assessment
methods: what do they really assess [J]? Curr Opin Clin Nutr
Metab Care, 2008, 11(3): 248-54.

[26] Guo YZ, Pan L, Du CJ, et al. Association between c-reactive
protein and risk of cancer: a meta-analysis of prospective cohort
studies[J]. Asian Pac J Cancer Prev, 2013, 14(1): 243-8.

[27] Grimm T, Buchner A, Schneevoigt B, et al. Impact of preoperative
hemoglobin and CRP levels on cancer-specific survival in patients
undergoing radical cystectomy for transitional cell carcinoma of the
bladder: results of a single-center study[J]. World J Urol, 2016, 34
(5): 703-8.

[28] Masson-Lecomte A, Rava M, Real FX, et al. Inflammatory
biomarkers and bladder cancer prognosis: a systematic review [J].
Eur Urol, 2014, 66(6): 1078-91.

[29]Brenner DA, Buck M, Feitelberg SP, et al. Tumor necrosis factor-
alpha inhibits albumin gene expression in a murine model of
cachexialJ]. J Clin Invest, 1990, 85(1): 248-55.



