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THE RELATIONSHIP BETWEEN SARCOPENIA AND SURVIVAL
AFTER CABAZITAXEL TREATMENT FOR CASTRATION-
RESISTANT PROSTATE CANCER
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Sarcopenia is a known predictor of overall survival in several diseases. We investigated the relationship
between sarcopenia and outcome of treatment with cabazitaxel (CBZ) for castration-resistant prostate cancer
(CRPC) by a retrospective analysis of 37 patients, who were given cabazitaxel at our hospital, from December
2014 to November 2020. The skeletal muscle mass was evaluated using the Psoas Muscle Mass Index
(PMI : psoas major muscle arca at the level of the third lumber vertebra (cm?)/height X height (m?) through
computed tomography images. The severe sarcopenia group (PMI<4.96) showed lower levels of serum
albumin, in comparison with the non-severe sarcopenia group (PMI=4.96). Multivariate analysis identified
PMI (odds ratio = 3.7 ; P=0.023) as an independent factor associated with prostate specific antigen response
to CBZ therapy. However, there was no significant difference in the overall survival between the severe and
the non-severe sarcopenia groups (P = 0.1). Skeletal muscle mass might be closely correlated to the
therapeutic response to CBZ, but not to the prognosis of patients with CRPC. Nutritional rehabilitation
and exercises targeting sarcopenia for patients with prostate cancer should be considered.

(Hinyokika Kiyo 68 : 217-225, 2022 DOI: 10.14989/ActaUrolJap_68_7_217)
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Patient characteristics

Variables
Median age at diagnosis, years (IQR)
Median PSA at diagnosis, ng/ml (IQR)
Total Gleason score
6-7, n (%)
8, n (%)
9-10, n (%)
Unknown, n (%)
T stage at diagnosis
T1-2,n (%)
T3, n (%)
T4, n (%)
N stage at diagnosis
NO, n (%)
NI, n (%)
M stage at diagnosis
MO, n (%)
MIb, n (%)
Mlc, n (%)
Primary treatment
Radical prostatectomy, n (%)
Radiotherapy, n (%)
Androgen-deprivation therapy, n (%)
Median time to castration-resistant, month (IQR)
Median docetaxel cycle, n (IQR)
Median total docetaxel dose, mg/m? (IQR)
Median age at initiation of cabazitaxel, years (IQR)
Median body mass index at initiation of cabazitaxel, kg/m? (IQR)

Median psoas muscle mass index at initiation of cabazitaxel, cm?/
m” (IQR)

Median PSA at initiation of cabazitaxel, ng/ml (IQR)

Median Albumin at initiation of cabazitaxel, g/dl IQR)

Median Lactate dehydrogenaseat at initiation of cabazitaxel, IU/1
(IQR)
Median Alkaline phosphatase at initiation of cabazitaxel, 1U/I
(IQR)
Metastasis at initiation of cabazitaxel

Lymph node metastasis, n (%)

Bone metastasis, n (%)

Viceral metastasis, n (%)

n=37 Low PMI (n=28) Normal PMI (n=9) P value
64 (63-70) 65 (62-71) 64 (63-68) 0.92
50 (17.2-245) 41 (16.6-165.3)  120.9 (34.2-713.5)  0.27
9 (24.3%) 7(25%) 2 (22.2%) 0.63
5 (13.5%) 3 (10.7%) 2 (22.2%)
21 (56.7%) 17 (60.7%) 4 (44.4%)
2 (5.4%) 1(3.6%) 1 (11.1%)
9 (24.3%) 6 (21.4%) 3 (33.3%) 0.73
22 (59.5%) 17 (60.7%) 5 (55.6%)
6 (16.2%) 5 (17.9%) 1 (11.1%)
24 (64.9%) 18 (64.3%) 6 (66.7%) 0.9
13 (35.1%) 10 (35.7%) 3 (33.3%)
17 (45.9%) 15 (53.6%) 2 (22.2%) 0.12
18 (48.6%) 11 (39.3%) 7 (77.8%)
2(5.4%) 2 (7.1%) 0(0%)
5 (13.5%) 4 (14.3%) 1 (11.1%) 0.5
9 (24.3%) 8 (28.6%) 1 (11.1%)
23 (62.2%) 16 (57.1%) 7(77.8%)
128 (7.8-22.3)  12.6 (75-20.1)  16.6 (9.7-27.6)  0.72
10 (6-10) 10 (6-10) 10 (5-12) 0.94
750 (420-750) 750 (443-750) 630 (375-750) 0.83
70 (66-77) 70.5 (65-77) 70 (70-76) 0.74
23.2 (21.7-25.1) 22,9 (21.4-24.3) 25 (23.2-26.3) 0.083
4.32 (3.58-4.8)  3.86 (3.51-4.37) 5.44 (5.13-6.18)  <0.001
81 (10.9-194) 83.5 (15.3-166) 21 (10.5-201) 0.92
3.9 (3.6-4) 3.8 (3.5-3.9) 42 (4-4.3) 0.005
236 (200-279)  255.5 (199.8-315.8) 214 (200-236) 0.12
318 (184-563) 339 (217.3-600.5) 270 (176-307)  0.15
22 (59.5%) 15 (53.6%) 7(77.8%) 0.2
32 (86.5%) 24 (85.7%) 8 (88.9%) 0.81
4 (10.8%) 3 (10.7%) 1(11.1%) 0.97

IQR : Interquartile range, PSA: Prostate specific antigen.
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Table 2. Adverse events of patients treated with
cabazitaxel therapy

All Grade, n (%) Grade 3=, n (%)

(
Neutropenia 23 (62.2%) 19 (51.4%)
Febrile neutropenia 13 (35.1%) 13 (35.1%)
Anemia 25 (67.6%) 13 (35.1%)
Interstitial pneumonia 1(2.7%) 1(2.7%)
Fatigue 24 (64.9%) 0(0%)
Nausea, anorexia 24 (64.9%) 6 (16.2%)
Dysgeusia 7(18.9%) 0(0%)
Liver disfunction 1(2.7%) 1(2.7%)

Vo, FEEEH I IR TEIEHRHELI0TA 7 L TH -
7As, MEEHICEEEIRO o7z (P=0.19).
X512, CBZ Otk 83 & H < Jel 175 mg/
m® T, WEFIL TR T BGPYLE 1475 mg/m?,
FEBEES L 3= 7 BL P IUE 220 mg/m® TdH o 7z
2, ZHH S MEMICAERZIRO R »ro72 (P=
0.09). 7z, P REF KO MHE AL M ok
4.7 1 (Fig. 1A), SEFAE O P REIZ13.77
A (Fig. 1B) TdH o7z, CBZ T PSA 2METF L7z
FEBI D PSA ZALE D P RAEIL —55.9% Th o7z, &
7z, PSA ZE5)1345.9% DFEBITER L, 2Ry L 72
Bl PSA ZALEE D fHIE - 69.4% T - 7= (Fig.
9A), EEVF LIRS TEEFEREREF LI THED
PSA ZALE DI fiiZ 22— 13.5, —67.6% T
BT 2 L EEF VIR THESEZICART
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Fig. 1. PSA progression-free survival (PFS) (A) and
overall survival (OS) (B) after administration
of cabazitaxel.
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Fig. 2. Waterfall plot of the rate of change in PSA (A), and comparison of rate of PSA
change between the severe (PMI<4.96) and the non-severe sarcopenia group
(PMI=4.96) (B). PSA: Prostate specific antigen, PMI: Psoas muscle mass

index.

Hotz (P=0.0064) (Fig. 2B). LnL7aAis, EE
PN aARZTHEFEES VIR THT CBZ EA
BOMESMEAFIRH O R EIZZNZNS. I A L9.1
HHEEEF N ARZT DT DA 7255, WHEH
THEAZDROLRP->72 (P=0.15) (Fig. 3A). &5
12, EEV VIR THEFEREES IV IR THTE
ANEDEAAFHIE O R AE S 221320 F L4170
AEEES )V AR TEO TG - 72705, WEERH T
HEEZRO o7 (P=0.1) (Fig. 3B).
ZZTPSA Zxh & 2 ATV THET 2479 &,
BT T BMI (P=0.022) & PMI (P=0.009)
PEEGRTF LY, SERBHCPMI (P=0.023)
WAL L7z RT-& 7o 72 (Table 3). L2rL, @4AfF
MRICBI T 2 FRRTFICOWTHE L2 2 A, HE

®mNICr )y vy 2a7 (P=0.025), LDH (P=
0.015), BMI (P=0.006) 25H &R KF & %7275
PMI (P=0.16) IZ2oWTIZAEE RO Lo 7.
SZERMITICBVTIZZY Y237 (P=0.04) O
AL L 7= F RN T & 7 572 (Table 4).

376, WO WG AT TH - 22 116112D
WC, PMI OREFEALIZOWTHRE T 2 &, Wi
DOPMID HJAEA 6. 32 cm?/m*> T > 72 D75, CBZ i
AERZIE Ul 3,83 em?/m? E A EICET L Twz
(P<0.001) (Fig. 4A). F 7z, ZWiEFo PMI T 2 B
IChIT CHEBILIKT A &, Evax=7THIEY LV
RoT7EER L CHREICAEGFYMPE,Po 72 (P=
0.019) (Fig. 4B).
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B

Fig. 3. Comparison of PSA progression-free survi-
val (PFS) (A) and overall survival (OS) (B)
between the severe (PMI <4.96) and the
non-severe sarcopenia group (PMI=4.96),
after administration of cabazitaxel. PMI:
Psoas muscle mass index.
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Table 3. Univariate and multivariate analyses of PSA response rate of 50%

Univariate analysis

Multivariate analysis

Factors
Odds ratio 95% CI P value Oddsratio 95% CI P value
Age at diagnosis 0.97 0.86-1.09  0.63
PSA at diagnosis 1.00 0.99-1.00  0.36
Total Gleason score 0.96 0.5-1.84  0.89
Time to castration-resistant 1.02 0.99-1.05  0.26
Docetaxel cycle 0.96 0.84-1.11 0.6
Total docetaxel dose 1.00 0.99-1.00  0.59
PSA response of docetaxel 0.6 0.14-2.66 0.5
Time from docetaxel to cabazitaxel 1.03 0.99-1.06 0.2
Age at initiation of cabazitaxel 0.98 0.88-1.08  0.67
PSA at initiation of cabazitaxel 1.00 0.99-1.00  0.42
Neutrophil-to-lymphocyte ratio at initiation of cabazitaxel 0.85 0.6-1.2 0.35
Hemoglobin at initiation of cabazitaxel 1.26 0.87-1.83  0.23
C-reactive protein at initiation of cabazitaxel 0.83 0.63-1.09  0.18
Albumin at initiation of cabazitaxel 1.4 0.32-6.1 0.65
Lactate dehydrogenase at at initiation of cabazitaxel 0.99 0.99-1.00  0.13
Alkaline phosphatase at initiation of cabazitaxel 1.00 0.99-1.00  0.13
Body mass index at initiation of cabazitaxel 1.39 1.05-1.85  0.022 1.35 0.99-1.84  0.06
Psoas muscle mass index at initiation of cabazitaxel 3.7 1.38-9.92  0.009 3.7 1.2-9.92  0.023
Lymph node metastasis at initiation of cabazitaxel (reference : No) 1.32 0.19-9.02  0.78
Bone metastasis at initiation of cabazitaxel (reference : No) 1.5 0.4-5.66  0.55
Viceral metastasis at initiation of cabazitaxel (reference : No) 0.35 0.03-3.77  0.39

PSA : Prostate specific antigen, CI: Confidence interval.

Table 4. Univariate and multivariate analyses of overall survival (OS)

Univariate analysis

Multivariate analysis

Factors
Odds ratio 95% CI P value Oddsratio 95% CI P value

Age at diagnosis 1.00 0.93-1.08  0.97

PSA at diagnosis 1.00 1.00-1.01 ~ 0.75

Total Gleason score 1.73 1.07-2.78  0.025 1.67 1.02-2.73  0.04
Time to castration-resistant 0.99 0.96-1.01 0.2

Docetaxel cycle 1.09 0.99-1.2  0.07

Total docetaxel dose 1.00 0.99-1.00 0.1

PSA response of docetaxel 0.81 0.26-2.52  0.72

Time from docetaxel to cabazitaxel 0.98 0.95-1.01  0.12

Age at initiation of cabazitaxel 0.96 0.9-1.02  0.18

PSA at initiation of cabazitaxel 1.00 0.99-1.00  0.54

Neutrophil-to-lymphocyte ratio at initiation of cabazitaxel 1.11 0.86-1.43  0.45

Hemoglobin at initiation of cabazitaxel 0.78 0.58-1.04  0.092

C-reactive protein at initiation of cabazitaxel 1.05 0.91-1.21 047

Albumin at initiation of cabazitaxel 0.48 0.14-1.67  0.25

Lactate dehydrogenase at at initiation of cabazitaxel 1.00 1.00-1.01  0.015 1 0.99-1.00  0.19
Alkaline phosphatase at initiation of cabazitaxel 1.00 1.00-1.00  0.51

Body mass index at initiation of cabazitaxel 0.81 0.69-0.94  0.006 0.87 0.73-1.04  0.13
Psoas muscle mass index at initiation of cabazitaxel 0.67 0.39-1.17  0.16

Lymph node metastasis at initiation of cabazitaxel (reference : No) 0.76 0.25-2.29  0.62

Bone metastasis at initiation of cabazitaxel (reference : No) 1.12 0.46-2.73 0.8

Viceral metastasis at initiation of cabazitaxel (reference : No) 4.40 0.87-22.2  0.073

PSA : Prostate specific antigen, CI: Confidence interval.
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Chronological change in Psoas muscle mass index (PMI) (A)
and comparison of overall survival (OS) (B) between the
sarcopenia group (PMI <(6.36) and non-sarcopenia group

223

(PMI=6.36) after diagnosis of prostate cancer. PMI: Psoas

muscle mass index.
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MET %479 L 13 & A EDOIEFIDYME PMI B IZHHE S U
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CRPC 123 % CBZ EAFEOH )V IR T IEF
REERTFE RS RPo 720, HEDRETFHRET & LT
WEEHTH LRI RIS N, CBZ BiEZEA
T HBETIZEMORIVE VBEEHRTH L LR
PHETLTVDE I ENE L, TTICH L ax=TIKE
Lo TWAIREMAEWEE 2 5ND. 5%, ik
JEE L DIV IRZT R =y b & Lk
RUNEY T =2 a YN ADLEE ST S5,

KRLOEEE, H100H A ARREHE SBECTREE
f1o7z.
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