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[ Abstract] Background and purpose: Immune checkpoint inhibitors targeting programmed death-1 (PD-1)/programmed death
ligand-1 (PD-L1) have been approved for the treatment of a variety of malignant tumors, and their therapeutic effects depend on
the activation of T lymphocytes. Radiotherapy-induced immunogenic cell death can promote immune response, but at the same
time, radiation-induced lymph node cell reduction may reduce the effect of immune checkpoint inhibitors. At present, the effects of
different radiotherapy techniques, radiotherapy sites and radiotherapy ranges on lymphocytes are still unclear. The purpose of this
study was to investigate the effects of different segmentation methods and doses of lung stereotactic body radiotherapy (SBRT) on
patients' peripheral blood lymphocytes. Methods: The clinical data of 64 patients receiving pulmonary SBRT at the Affiliated Cancer
Hospital of Zhengzhou University from 2016 to 2018 were retrospectively analyzed. The total prescribed dosage ranging from 40
to 65 Gy was completed for no more than 5 times a week, with 4 to 13 fractions prescribed at the 90% isodose lines for planning
target volume (PTV). The biological effective dose (biological equivalent dose, BED) was 60-116 Gy. The differences of absolute
lymphocyte counts in peripheral blood of patients with different segmentation methods and doses in various parameters of SBRT

were analyzed before radiotherapy, 1 week, 1 month and 3 months after radiotherapy. Results: The lymphocyte counts decreased
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at 1 week and 1 month after radiotherapy, and basically returned to the levels before radiotherapy at 3 months after radiotherapy.
Among the various parameters of SBRT, the number of fractions had a prominent effect on lymphocyte counts. The the reduction
of peripheral blood lymphocyte count was significantly less in the group of < 5-fraction radiotherapy schedule than in the group of
>5-fraction radiotherapy, respectively (1.68+0.63 vs 0.93+0.34, P=0.021; 1.6+0.68 vs 0.95+0.41, P=0.004). However, there was no
significant difference in lymphocyte counts between groups before and after radiotherapy for dose per fraction, total dose and BED
values (P>0.05). Conclusion: The reduction of peripheral blood lymphocyte count was significantly less in the group with less than
S-fraction radiotherapy schedule than in the group with more than 5-fraction radiotherapy schedule 1 week and 1 month after SBRT.
The lymphocyte count was basically restored to the level before radiotherapy at 3 months after the end of SBRT.
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Tab.1 Basic clinical characteristics of 64 patients

JTHEZ: (immunotherapy and stereotactic ablative (n)

radiotherapy, ISABR ), BRI T R RS Characterlstic Number
HUEBSRR . MR S B A g T ;
SR BN S5 20T R 77 A BB 1 P e 3t Viale Y
UM RROR TR A AT Aeelyear
S B B LA R e AR . EIRTBIFR 52 <es 31
TR X GBE R AT G, — 7T, ST = ”
SOGARIEAIIET TRRRCUR .
RGO TN TG 1, AL e SR 5 53— Colon cancer ;
T, KU AT LR, R L Ik Esophageal/gastric cancer 6
LU RIS B AT 2 S BOM A0 5 Breast cancer 2
A AR SR A A S A AR T oA L 0 R Corvical cancer ’
fTemei T ohie. HRIIRSMIF B, SBRT o ;
RT3 B9 B8, o 2L A4 B B AR Renal cancer 1
{HEAIG RSB PR R D . ABIEEEE Tumor sage
3o I ST IS S BRT RIS, A [ 4 870 1 1+ 17
Y EIVCORN A 2R, XM bk E 40 . :
BRI, WEASBRIM s :
P RO o Squamous carcinoma 17 (lung)+5 (other organs)
Adenocarcinoma 19 (lung)+10 (other organs)
1 BORMRI Small cell carcinoma 7 (lung)
Large cell carcinoma 1 (lung)
1.1 —RIGKRER Choriocarcinoma I (uterus)
[ I A 2016451 —20184F-6 3 £E B8 Clear cell carcinoma 1 (kidney)
Melanoma 3 (skin)
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644 5 ¥R FISBRT, i FH3 mm/Z &Y
SRCTXHERE AL, H1EMultiplan TPSRSE F4)
X, SBRTIWF 53470 JEFE %148 Gy/4ik (20
B) . 40 Gy/4k (241 | 50 Gy/S¥k (18%1]) . 40 Gy/5
W (2f1) . 55 Gy/5¥k (3]) | 48 Gy/6Uk (25]) |
60 Gy/87% (514]) . 40 Gy/8¥% (144]) . 50 Gy/10¥%
(5% . 55 Gy/11Ik (2f81]) . 65 Gy/13¥K (444]) , T
RIHAF (planning target volume, PTV) 1995%7%
21| 5 4075 70 1 AH R A RS, KRR AT (gross
tumor volume, GTV) AY100% 1K FAZ 2| 5 kb 77 7
FHIFI R BR S, 43 0 S SBRTIAY T BT L& 167 )R]
J& BITIEANA IR IE3 A B ANE ke A0
11144 (absolute lymphocyte count, ALC) (1E#7E
Fil1.1x10°~3.2x 10°4~/L) .
1.3 Gtz

R R X + s, THEURRER 3=
TNo TS AL FLBOR Rl ST FEA ek B, 4
N AR BN ek 35, 43 S0l e ik E0 At A 4R

7iE ( biological equivalent dose, BED ) Z[H]f
ZE5ME, BT B R FISPSS 22,0514 #E1 743407
P<0.05 4225+ AL E X

2 % R

FHEE T ROTRT LA P, AW 58 64451 fiti 34
SBRT & (15 A itk L 4 5 e o e 1R L 1
DA, HHIURRIFEER TR (P<0.05, K1) ,
T JE 34 A AR B2 BT T KF (P>0.05,
K1) o #ESBRT#&SEs 40, ke 4niEit
BAE T R RETT 5340 A & 3800y Al 2 5% 0
Geitar 3 (P>0.05) 5 WRE M HEEOT
JAFBOT IR LN, 43 B0 < STREL T 43 HIik
B> SN (1.68+0.63 vs 0.93 +0.34,
P=0.021) fl (1.60+0.68 vs 0.95+0.41,
P=0.004) ; TWTERRUFIE > 10 Gy41xf kb <10 Gy
. SSRIE > 50 Gy4DH <50 GyZH . BED > 100
X LLBED < 10041 (1) 43 B itk [ 40 i 1150 2% 5+
TGt E L (P>0.05, #£2) .

TEANR R B IR, SR R AR Ak
F2 SEMLHEAITE (98 fREE)
Tab.2 Peripheral blood lymphocyte count (mean =+ SD)
Dose per fraction D/Gy Fractions/Fs
Time P value P value
<10 >10 <5 >5
Before RT 1.72+0.72 1.73£0.71 0.958 1.48 £0.92 1.34 +0.44 0.739
After 1IW 1.31+0.71 1.61 £0.60 0.112 1.68 £ 0.63 0.93 +0.34 0.021
After IM 1.30 £0.58 1.73 £0.65 0.032 1.60 = 0.68 0.95+0.41 0.004
After 3M 1.65+£0.75 1.79 £ 0.64 0.521 1.66 £0.70 1.12 £ 0.46 0.176
Total dose D/Gy BED D/Gy
Time P value P value
<50 =50 <100 >100
Before RT 1.65+0.72 1.84+0.92 0.391 1.75+0.73 1.64 +72.00 0.531
After IW 1.47 £ 0.66 1.31+£0.71 0.405 1.31£0.70 1.51 £0.62 0.240
After IM 1.62 +0.68 1.33 £ 0.66 0.095 1.33 £ 0.60 1.62 £0.67 0.106
After 3M 1.67 £ 0.67 1.70£0.79 0.872 1.66 £0.74 1.67 £ 0.66 0.955

Fs: Fractions; BED: Biological equivalent dose; Before RT: One week before radiation therapy; After IW: One week after radiation therapy; After
IM: One month after radiation therapy; After 3M: Three months after radiation therapy
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Ja s A2 s T R Rl s swE (kT
5 Gy ) BT RE A A TS PR I E N TRIA R
43 1) v 790 R R R R b i S R I A Y
B AMMEIT, B A A, R R R B
H TR Tk B 2N IR T s &2, (B = 3 2 41 g
T2V 11 g o e B A BRURR g 4D o AN A U
A BCEMRE MRS, VIR B A
JeT o IWREEL A B /L T A R S T AR A
JHCYT R G E TR YT AF O 11 bk T 240 Bk ) B f P
P, ZI7RE. ZaB0r HR G A 7 ] i
5 A DK bR T 200 Bl 8 XU o R RS ) Ll
BT P B0 RS AL TANM, i ok B Oy i 3%
FIBTIIRE G RE RN, E IR A2 1 B o 2550y A T
ELA g R S 30 A L A

M AN I S BT 0T 7S S R SR B R —
Y ST APS R i QiR TR A8 s G S b
PD-1FIPD-L1RYERIL, FIE I 0L 25 200 Jf 2 1 Ttk
LA o I PRRT /D BRI o, BRAIRIY
MELRHOT [ (15~25 Gy ) x 1% ] Al 5[k
2551 X TR AIGE , 77 A=CD8” TR Ay
i yg G e N 2, AR A I R A A 4 DS L s
BR, RGN R, X — R IEH
Mo EIRRREABL 0 L ARt Lugadess 7 WY
R, FIKHEEH (OVA) MB16-F10EMER
ORI A I RS E (15 Gy ) 822 R &) e St
(3 Gy x 5IR) Ja#bas b Jmise 2 DL TA0 e
SIRMRELZE IR ER . AR5 Gy
URSTSHH3 Gy x SRS T AR L, =1 i
SRR F AR 2

R G ) HRSRE AT LA i 2 AR AR 30 S5 1 v 2 400
/0 B XUR: L™ R . Wild 4 S TR AT A
i R H 2 SBRT (6.6 Gy x 57 ) FlH MUY
(1.8 Gy x 28K ) XoF Ik 4 441 B 3450 532 i i
P, WOTFIE LA H T1.7% 005 B80T B ™
R A0 R (513.8% A K> E B FH AR 1L,
ALC<5001/mm*) , FEHUTIE2H, 46.0%[1)
BT B A A T 5 I B A s RS
MR & B HE LA 13.6% (P<0.007) . [AIFE,
CrocenziZs ' TE BRI IS b R 90, AH I
WHUROT , KA R S AT g 2 R R O R ALC &
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