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Abstract: [ Purpose | To evaluate significance of thymosin al (Tal) for infection risk and progno-
sis in elderly lung cancer patients received chemotherapy. [Methods] A total of 198 cases with
lung cancer over 60-years-old received platinum-based chemotherapy were classified into the con-
trol group (n=112) and the observation group with additional thymosin al (n=86) according to
treatment schemes. Changes in cellular immunology function,infection rates and overall survival
rates were compared between the two groups. [Results ] After treatment, the levels of serum CD3",
CD4* and NK significantly increased,CD8" significantly decreased in the observation group com-
paring with the control group and the pretreatment levels (P<0.05). The infection rates of observa-
tion group were far lower than the control group (P<0.05). Multivariate Logistic regression analysis
showed thymosin al was protective factor(OR=0.45,95%CI:0.23~0.89, P=0.021). The median sur-
vival time between observation group and control group had no statistical difference (14.36 months
vs 13.06 months, P>0.05). Patients with infection in observation group had a better prognosis than
those in control group(P<0.05). [Conclusion] Thymosin al can effectively decrease the infection
rates and infection-related death rates of elderly lung cancer patients who received platinum-based
chemotherapy.
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Table 1 Clinical characterizes of patients with lung cancer

Observation group  Control group

Characterizes

n % n %

N 86 112
Age(years)

Median 72 70

Range 60~80 60~76
Gender

Male 53  61.63 72 64.29

Female 33 38.37 40 3571
Histological type

SCLC 14 16.28 26 2321

NSCLC 72 8372 86  76.79
Stage

[, I 37  43.02 51 4554

I, v 49 5698 61  54.46
Underlying diseases®

<1 31 36.05 49 4375

=2 55  63.95 63  56.25

Note:*:Cases with underlying diseases including obstructive lung dis-
ease ,cardiovascular disease,diabetes mellitus,renal disease and other
co-morbidities.
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Table 2 The number of patients in observation group and
control group during chemotherapy

Group Ist 2nd 3rd 4th ~ Sth 6th

Observation group n=86 n=86 n=75 n=64 n=28 n=23
GP 23 23 21 19 9 8
NP 19 19 18 15 8 6
TP 13 13 11 8 4 4
DP 6 6 6 5 1 0
MP 11 11 10 10 2 2
EP 6 6 4 4 2 1
P 8 8 5 3 2 2

Control group n=112 n=112 n=97 n=86 n=39 n=30
GP 30 30 30 27 11 9
NP 27 27 24 21 6 4
TP 14 14 10 9 8 7
DP 8 8 7 7 3 3
MP 7 7 5 3 2 0
EP 11 11 8 8 5 5
P 15 15 13 11 4 2
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Table 3 Comparison of cellular immunity between observation group and control group for pre-treatment and first
6 post-treatment (%)

Post-treatment

Group Pre-treatment

Ist 2nd 3rd 4th Sth 6th
Observation group n=86 n=86 n=86 n=75 n=64 n=28 n=23
CD3* 56.31+4.38 57.89+4.81"  59.22+5.88"  60.71+4.97"  64.45£6.34"  66.90£6.86"  68.43+7.25"
CDh4+ 31.42+5.62 32.30£6.18  33.91x4.41* 36.42+6.17" 37.19+4.05* 38.04£5.23%  38.86+5.91*
CD8* 27.68+6.83 27.48+4.46"  26.11£5.18"  24.49+6.35"  24.57+4.20®  23.38+£5.59*  21.16+£3.87*
NK 13.37+3.55 14.78+£3.04*  15.14£2.65"  16.93£3.24*  18.35£3.46" 18.88+£2.01*  19.14£1.76*
Control group n=112 n=112 n=112 n=97 n=86 n=39 n=30
CD3* 55.52+4.67 54.18+5.20°  52.08+6.43*  51.35+£5.66°  50.69+6.61°  48.33+5.02*  47.84+6.73*
CDh4+ 32.75+6.09 30.83+4.52*  29.12+5.08°  26.37£5.54*  24.28+5.66°  23.70+6.15*  21.47+4.52*
CD8* 28.94+5.31 29.72+5.93 30.58+6.77*  33.06+4.84*  34.18+6.94°  36.42+6.62*  37.22+6.70°
NK 14.12+2.08 12.33+3.41*  11.71+£3.53*  10.44+4.19° 9.73+1.57 9.26+1.13¢ 8.04+2.50°

Note :* Comparing with pre-treatment for the same group , P<0.05; * Comparing with control group in the same period , P<0.05.

698

% @i 2015 F % 24 £ % 8 M China Cancer,2015,Vol.24,No 8



22 BEEHER HAET: 29 1 (55.78%), T hiAEAFETIH R 9.25 1~ H
ey W) S0 4 % A e 25 ) AR B A (95%C1:6.85~11.14 1 H ), ZRAGIT#E XL (P<

B 52 ), ZHHEASIFFE XL (¢=6.168,P=  0.05), )L Figure 2,
0.013), WA YL J7 30 5 IR R G5 R R . 2
FORP I AL 4 ), 0 R4 14 ) AR E ST EE S 3 W g

5t((°=1.125, P=0.289) ; i & B YL 5L 50 40 1 ], ) HE 4
LU, 222 5 R AT SR VE 5% B L (P=0.048), 20 i B 2 6 95 DL O 0, TS A
U I B, S22 0 F:%élﬂlﬂ I8 PR, ELIA O MR INBE i F s Wi 280 R, MR SR AT
3 Bk, 6T HEAL 2y B AN TR 40 Bk, ELTE 19 Bk

Table 4 Comparison of infection features between observation

# 8 1k , Ao GiitE ks (X =0.088, P= group and control group
0.957), UL Table 4, . Observation group  Control group
. Infection X P
23 RRERERSN i e u %
Logistic 2 PR 25 (8] U9 43 BT s 1 1 [ 25 All 1n.fect10n 25 29.07 52 4643 6.168 0.013
n e Rk ﬁafﬁ SRR Infection pattern
A BB ol FRIT O e 21 242 38 B
DA B 5 I JEE Atk 5 90 2 5 e SR e i) b 7 TR 2R Multiple 4 465 14 1250 '
AR PR B O3 B R %%Béo,\ﬁjﬂ’]ﬂ% Frequency
kol S SCRRAYT A R B (B) R HE, H 2“;6, 2‘1‘ ZZ'?é ﬁ 32'; 3.894  0.048
- =Twice 5 5
OR 95%Cl LTBE{Ei’M UEITIIRIR 1 o ovens
PPl SRR R BG RP IR BT Bacteria 18 6207 40 58.82
G N2, W Table 5, Virus 3 10.34 8 11.76  0.088 0.957
2.4 HEESH Fungi 9 31.03 19 27.94
Ey TN , S AH AE T 34 f Table 5 Multivariate Logistic regression analysis of the risk factors
(39.53%), 7 A A B ] R 14.36 A (95% of infection in elderly lung cancer patients
CI:11.68~16.32 4~ H ), Xt MZH3E T 53 f]  Index R
Gender -1.48 0.617 0.201 2.203 0.326~1.167 0.138
. - I~ M et
Cl:10.02~15.98 1~ 1), A ljiﬁwf%% """ Histological type ~ -0.19 0929 0367 0.035 0.429-2.014 0.852
(P>0.05), I Figure 1. 77 PIEREH PR 1o —231 0450 0.156 5326 0.228~0.886 0.021
AT 11 ] (44.00%), THAIAEAERFE AN Stage 218 2380 0.948 4739 1.090~5.197 0.029
14.02 ™ H (95%C1.8.77~19.23 4~ A ), %} & Underlying disease ~ 3.12  3.435 1357 9.755 1.583~7.451 0.002
R == Observation group | 100] —i— Observation group
80 —+- Control group 80 . Control group
s S
Z60f Z oo}
Z Z
7 7
40 40t 1
P=0.097 P=0.044 I-—
20 F - 20 l——tm—q
bdmm [
1 1 1 1 1 1 L '] 1 ]
0 5 10 15 20 25 0 5 10 15 20 25
Time(months) Time(months)
Figure 1 Survival difference between observation group Figure 2 Survival difference of patients with infection
and control group between observation group and control group

‘1’ @ A # 2015 jf‘ g 24 )& % 8 #  China Cancer,2015,Vol.24,No8 m ‘-‘,}




SAEGITAN  BRAR RS A iy sk B s> | I JE
it L 2R AT TR 0 ) e A R i e g | e
A T 2 LR MR AE R A R R s R v e A
3 U 22 T S B B A DR S AR 2 0 1 A0 SR
it T Ik 2 40 i K R AIC | Lo 9] 2R R S RE RS 0 4
BILAR G2 Ty R th 2 & A SR 11 T 2 6 PR 38 1% DLk
P& = LR S e Dy R X T B SRR e | BRI e AR R AL
AHEEE L,

TF 7% 2 W1 M R K o1 ] S ok O R 2 AR
Z e T 20 H 2 Ak A7 G2 6 P I T b B Al e O AR
it I B A3 1 T) ST R SR A 00 L s 22 A AR
20 P 7 (IL-2 IL-3 IL-6 %)l IFN-o IFN-y, 355 T
AR EEL 200 00 STV A B e A, B SR T AR L A0 A N 40
Ko W 200 B S T e A B R R ool 38 W7 L L 90 4
P F FE P (IFN-y [NGF-B) ">, 5 5 MAP i il 2% X 3%
(MAP-kinase cascade genes) LA & MHC- 1 2§ #il
MHC- T 25 53 O 5 [5] 1OV45 i ] 4y 6 [ e |
AL 20 L S e B

—MIN N CD3* I AT LS B B 8 7 24 2o A v
T 20 9 5 A, CDASH MR oy %ff B T bk B 40, v
DA U T AT - 8T 0 B B 1 T b L A0 A | I 40 R
B 4, 7= A H Al bk B T R AR T, D84 i
PN M R G M 2 5 %) A0 M A AR, T ik
20 B IV 1 0 A B LU BB R s T LA 1 4 L B % AR
B, PR IE 2k W A0 JE I CD3* . CD4* ,CD8*FI NK
20 i 9 50 E DT A il 9 R R AT I I ) G geE
UIne B b — G R S, A58 b X AL AE AT
J& B A i e s D RE S|, CD3* . CD4* 1 NK 4
% H B R B i CD8*4H L ¥k H Ft %5, CD4*/CD8*
FOAE T R o 78 AL 7 400 1) 07 FH e R R el 1 S5 36 2
1, CD3* .CD4*F1 NK 41 i %k H BH 2 7+ = .CD8 4 Jiid
BOE U R, SRR T A RN B2 KT 25
A Gt 2E X (P<0.05), 1 B B B K ol X 2l 38 448 i
B RE HAT WE YT AL, (EASTE BRI b
25 20 R AR LR B0 R — 2, CD3 4 il 5 NK 4
R AAER 1 JE 3 0B B T CD4 4N i R3S 2 & 1 T
Tk, M CD84H i NS 3 A A TF 4R B i R RE
B K Toud XoF 928 Ty B 4 9] 5 4 FH 4 91 9 &L
SEIFASBH I PR b O 3 R 1 R o FH Ho 928 S
BIT

ABIEFE 45 s e AT IR, N AR R ol

700

14 S 55 2 it ¥ R e T A S W B IR T X B2 (29.07 %
vs 46.43% ,P<0.05), [7] A 52 g 21 o 57 Sk e e AR el
B A T X B 41 (1.16 % vs 9.82% , P<0.05), {H J2: 5
B2l 5 X BRI 2 R R A R T W R
(4.65% vs 12.50% , P>0.05), 3% 7] fig 5 22 M Jk g 2 8
HH BN | R ZREIRYT R R 2 B PR A 2
HZRZEAVER RS RA G, #F— P 2R klE
Sy HEARTT W R B I 2, 2 B4 0 45 0F L ik
P I S SR I A ST A R R, T R IR ol 2 S i)
BRI ZE R DU R AR AL 7 0 ) SR e o
E R N

TEREVT ], SCEG 2 5 X B A BB T R AT o
A=A (R34 6 B B 22 57 (P>0.05) , ER e i — 20 He s
B B E AP OUGTRAT A, T2 20 5 %) B 4 Rk
Ye HF AT R A A AR R A Gt R 2 R (P<
0.05), Ho i R AT B2 & 47 il S0 o SR o i 2 E
FRARBAAE  RIETNREAR T, — FURP K5 kA "
(R B O R | A8 MR AE | Ik 2 P IR e AR e iy 35
LB NG LA R A T BT, BIRAK ol
VER —A> R AR 4T 98 P 38 8 38 im0 T 240 it 453 #n
TR L SRR B o 25 bk 2 DR R I 4 e AR O
WA WE T g AL Bk 40 B TR A B R A
FEVET B B R DR AT $E T R AR AR M 41 AR A
FARF Wl A S SRR AR A S AR AE A o i By i
EPURGRIT T R HEEEAEH . R4 Garaci 55 "HIE
S IE G TFN-o/B FHGBR K ol 36 FH X6 7 16 30
A /N0 o fii 98 /N BROAT — 29T 8, A AR I 1Y
A fig , Moody " L 7E /N RS 56 v i WY e i ik e A 410
LR ORE 8 U N2 e e OE (IR SR S e cif 7
R I A I 5 E WA Bl R BB ool XoF AR AT i o 4 A | HiE
K B 0 IR A A7 AN A A A 1) B B R

ZE LA MR AR ol mT DA RS AT i g £ Ak
I 0 ) S e I PR 2 | 8 v B A M S S TR, A K
R ALY 7 0 V) e 30 R R YL AHOCAE TR, DRI b g
IR ol RTAE Sy AT it S8 35 Ak 90 6] A ol BT

S E K

[1]  Booton R,Jones M,Thatcher N. Lung cancer 7:manage-
ment of lung cancer in elderly patients [J]. Thorax,2003,
58(8):711-720.

[2]  Nichols L,Saunders R,Knollmann FD. Causes of death of

% @i 2015 F % 24 £ % 8 M China Cancer,2015,Vol.24,No 8



3]

4]

5]

(6]

(7]

[10]

[11]

patients with lung cancer [J]. Arch Pathol Lab Med,
2012,136(12):1552-1557.

Remiszewski P,Stodkowska J,Wiatr E,et al. Fatal infec-
tion in patients treated for small cell lung cancer in the
institute of tuberculosis and chest diseases in the years
1980-1994[J]. Lung Cancer,2001,31(2-3):101-110.
Rosolem MM, Rabello LS, Lisboa T,et al. Critically ill
patients with cancer and sepsis:clinical course and prog-
nostic factors|J]. J Crit Care,2012,27(3):301-307.
Sarihan S, Ercan I,Saran A, et al. Evaluation of infections
in non-small cell lung cancer patients treated with radio-
therapy|J]. Cancer Detect Prev,2005,29(2):181-188.
Perlin E,Bang KM,Shah A,et al. The impact of pul-
monary infections on the survival of lung cancer patients
[J]. Cancer,1990,66(3):593-596.

Hiibel K,Hegener K,Schnell R,et al. Suppressed neu-
trophil function as a risk factor for severe infection after
cytotoxic chemotherapy in patients with acute nonlympho-
cytic leukemia[J]. Ann Hematol,1999,78(2).73-77.
Goldstein AL,Guha A ,Zatz MM, et al. Purification and bi-
ological activity of thymosin,a hormone of the thymus
gland[J]. Proc Natl Acad Sci USA,1972,69(7):1800-1803.
Knutsen AP,Freeman JJ,Mueller KR,et al.Thymosin-al-
phal stimulates maturation of CD34 + stem cells into
CD3+4+ cells in an in vitro thymic epithelia organ cocul-
ture model[J]. Int J Immunopharmacol, 1999,21(1): 15-26.
Romani L,Bistoni F,Gaziano R, et al. Thymosin alpha 1
activates dendritic cells for antifungal Thl resistance
through toll-like receptor signaling [J]. Blood,2004,103
(11):4232-4239.

Zhang Y ,Chen H,Li YM, et al. Thymosin alphal and uli-

[12]

[13]

[14]

[15]

[18]

[19]

nastatin-based immunomodulatory strategy for sepsis aris-
ing from intra-abdominal infection due to carbapenem-re-
sistant bacteria[J]. J Infect Dis,2008,198(5):723-730.
Salvati F,Rasi G,Portalone L,et al. Combined treatment
with thymosin-alphal and low-dose interferon-alpha after
ifosfamide in non-small cell lung cancer:a phase- I con-
trolled trial[J]. Anticancer Res, 1996,16(2):1001-1004.
Gomes M, Teixeira AL, Coelho A, et al. The role of inflam-
mation in lung cancer [J]. Adv Exp Med Biol,2014,816:
1-23.

Zhang P,Chan J,Dragoi AM, et al. Activation of IKK by
thymosin alphal requires the TRAF6 signalling pathway
[J]. EMBO Rep,2005,6(6):531-537.

Matteucci C,Minutolo A ,Sinibaldi-Vallebona P,et al.
Transcription profile of human lymphocytes following in
vitro treatment with thymosin alpha-1 [J]. Ann N 'Y Acad
Sci,2010,1194:6-19.

Giuliani C,Napolitano G,Mastino A et al. Thymosin-alphal
regulates MHC class I expression in FRTL-5 cells at tran-
scriptional level[J]. Eur J Immunol,2000,30(3):778-786.
Goldstein AL, Badamchian M. Thymosins:chemistry and
biological properties in health and disease[J]. Expert Opin
Biol Ther,2004,4(4):559-573.

Garaci E,Mastino A,Pica F,et al. Combination treatment
using thymosin alpha 1 and interferon after cyclophos-
phamide is able to cure Lewis lung carcinoma in mice[]].
Cancer Immunol Immunother, 1990,32(3):154-160.
Moody TW. Thymosin alphal as a chemopreventive agent
in lung and breast cancer [J]. Ann N 'Y Acad Sci,2007,
1112:297-304.

AN FIUEE £ B 7 55 M) 2 KR (RAE TR

o e g ) B I 1k < hittp://www.chinaoncology.cn 15 E # B 42 s o 1 A W 0T, v
ISR R g RS AT H A . WA BE IR 35 B 0571-88122280, 88122281, 13758247950,
13757142507 £ , A T4 A 2g21_09@126.com A -3 32 WE 4 B R0 , BT A Fi 24 ¥ i
K Gt FR G0 B VR 3 AT R G R G A R A R B R O RS
A o b g ) 4 0 A AR A 55 A DG AR 8 AR TSR W] L2807 i 48 R AL A AE T

WO R L4

‘t’ ® ‘7@ 2015 #‘ % 24 )& % 8 # China Cancer,2015,Vol.24,No8




