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The purpose of this study was to determine the association between circadian
rhythm-related factors and unpredictable breakthrough pain. This was a multicenter, prospective

clinical study. Forty-nine patients with terminal cancer patients cooperated with us to complete
subjective assessments of pain and sleep using a questionnaire and objective assessments of sleep
using actigraph.The results suggested that "intensity of daily pain" and "anxiety" could be factors
in the appearance of breakthrough pain.
This study is the first attempt to search for the causes of breakthrough pain in terminal cancer
patients by adding an objective assessment system to subjective assessment, and is significant in

that we were able to identify several candidate factors that could be the cause of breakthrough
pain.
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I5H ZEHE (+) 22t () P-value
AE. 0 (%) 31(63.3) 18(36.7)
5, m%. median (IQR) 72.0(68.0. 86.0) 68.5 (63.5.73.3) 0.1028°
B n (%) 18 (58.1) 9 (50.0) 0.4008°
BEEFE (D).n (%) 9(29.0) 7(38.9) 0.3443°
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3 2(6.5) 1(5.6)

2 0(0) 0(0)

1 0 (0) 1(5.6)
ECOGPS.n (%) 0.1616°
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1 1(3.2) 0(0)
HADS-Anxiety. median (IQR) 7.0(4.0,10.0) %n=28 4.0(1.0.6.0) 0.0054°
HADS-Depression, median (IQR) 8.0(4.8.9.0) #n=28 5.5(3.0,8.0) 0.1788*
STAS-TI- B 5, median (IQR) 1.0(1.0,3.0) %n=30 0.5(0.0,3.3) %n=16 0.4096*
STAS-J-IFIR R EE, median (IQR) 1.0(0.0.2.0) %n=30 0.5(0.0,2.0) ¥n=16 0.9421°
STAS-J-TAR. median (IQR) 1.0(0.0.2.0) #n= 30 1.0(0.0.2.0) ¥n= 16 0.5650°
{E2EEF (9).n.(%) 0(0.0) 2(11.1) 0.1301°
FREHSREL (+).n(%) 0(0.0) 1(5.6) 0.3673°
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%Elgé{'%_ulfgﬁfﬁiijgﬁgi EOTLEF 30002000, 67.5) 45.0(20.0. 60.0) 0.9666°
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22 7007 (NRS) (DFEA{E. median (IQR)  6.0(5.0.7.5) N/A N/A
ZEHE 27 (NRS) DF/ME. median (IQR) 1.0(0.0,2.0) N/A N/A
HERE 27 (NRS) (D A(HE. median (IQR) 6.0(4.5.8.0) 4.0(2.0.5.8) 0.0044°
ERE 27 (NRS) OF/|V#. median (IQR) 1.0(0.0,1.0) 1.0(0.0,1.0) 1.0000°
THREER (). n (%) 4(12.9) 2(11.1) 0.6156"
PEELEhlabh LEERFELZD T (10 ER
ANESY Futa 3.0(2.0,3.4) 2.2(1.7.3.3) 0.2876
6: A Z5FEN 7). median (IQR)
WETE DEERI CE M<aLGERELELED T (1
Tl SRR oT SR EETNE R -70). median 2.3 (2.0,2.8) 2.0(1.7,2.7) 0.3663

R
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BRAREFE (BE B HBE). min, median (IQR)  502.7(440.0, 548.3) 521.7(482.5,611.7) 0.2945°
A BEAEEF, min, median (IQR) 4.7(1.0.8.0) 2.8(0.0.5.9) 0.36782
BEARZNEE, %. median (IQR) 84.7(70.7, 87.6) 83.3(70.0, 89.3) 0.9256
S FHFREER, min, median (IQR) 506.7(436.7,551.7) 521.7(482.3,611.7) 0.2713
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Movement Index, median (IQR) 24.8(16.2,35.8) 23.6(16.8.34.6) 0.8438*
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Sleep Fragmentation Index, median (IQR) 39.2(30.9.57.9) 44.1(33.5,55.5) 0.5826°
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i}g;ﬁ(ﬁ;ﬁ}t{j&a%k%ﬁﬁuﬁ@msy 5.5(4.0.8.0) 3.0(1.0.4.0) <0.001° 5.5(4.0.8.0) 3.0(1.0.4.0) <0.001°
igéfif;l?ﬁgun%ﬁgguﬁ%msl 1.0(0.8.2.3) 1.0(0.0.1.0) 0.1179* 1.0(0.8.2.3) 1.0(0.0.1.0) 0.1179*
ZEH B BB, n, median (IQR) 2.0(1.0,3.0) N/A N/A 2.0(1.0,3.0) N/A N/A
fqﬁ]f}:'? (NRS) AR median ¢ 5 5 0 ¢ 0y N/A NA  6.5(5.0.8.0) N/A N/A
%Qﬁ]ij? (NRS) GF/ME. median .0 6 5 o) N/A NA  0.0(0.0,2.0) N/A N/A
E(%Eﬁ)%ﬁ(%%QEEE%)"“M"“““M 540.0 (465.0. 600.0) 490.0(490.0,570.0) 0.4319° 540.0(465.0,600.0) 490.0(490.0,570.0) 0.4316°
FEmRF & Mol EERNELIED 7
(IFRER Do~ 62N -7). median 3.0 (2.0.4.0) 2.0(1.0.3.0) 0.0425* 3.0(2.0.4.0) 2.0(1.0.3.0) 0.0425°
gﬁ?ﬁ)@ﬁﬁt cENaLERELELZD T
(AT SRR o~ 5 AT /RS- 2.0(2.0,3.0) 2.0(2.0,2.0) 0.2532* 2.0(2.0,3.0) 2.0(2.0,2.0) 0.2532°
72). median (IQR)
FETRER U DD ZE B BEL 7= T
T (2P BLARFEACHLGT 1.0(1.0.2.0) 1.0(1.0.2.0) 0.5395*  1.0(1.0,2.0) 1.0(1.0,2.0) 0.5395
otz ~44E 8 TEEL A -72), median (IQR)
]\EE;:%H%.min.median(IQR) 0.0(0.0.7.0) 0.0(0.0.7.0) 0.6001* 0.0(0.0,7.0) 0.0(0.0.7.0) 0.6001%
BEARZNER. %, median (IQR) 83.5(79.1,88.5) 77.7(62.9.89.4) 0.1761* 83.5(79.1,88.5) 77.7(62.9, 89.4) 0.1761%
éﬁﬁﬁﬂ%ﬁaﬁ.mh’l.median(IQR) 525.0(420.0.600.0) 490.0(490.0,570.0) 0.6028* 525.0(420.0.600.0) 490.0(490.0.570.0) 0.6028*
é@ﬁﬁﬁ%ﬁaﬁ.mh’l.median(IQR) 437.0(366.5.496.0) 408.0(302.0,466.0) 0.2300* 437.0(366.5.496.0) 408.0(302.0,466.0) 0.2300°
EPﬁ,”éjEEE?’ffsﬁ.mhﬂ.median(IQR) 82.5(41.5.124.3) 110.0(45.0,157.0) 0.2300* 82.5(41.5.124.3) 110.0(45.0,157.0)  0.2300*
g B EROl#. n, median (IQR) 12.5(9.0,19.3) 15.0(10.0.24.0) 0.4635* 12.5(9.0,19.3) 15.0(10.0.24.0) 0.4635°
iFi’;jﬁEEE?’ffaﬁ.mhﬂ.median(IQR) 6.3(3.8.7.3) 6.5(5.0.9.4) 0.4578* 6.3(3.8.7.3) 6.5(5.0.9.4) 0.4578*
Movement Index, median (IQR) 19.8(14.7,30.8) 28.9(19.0.36.5) 0.1149* 19.8(14.7,30.8) 28.9(19.0,36.5) 0.11492
Fragmentation Index, median (IQR) 13.0(3.6,17.9) 16.7(12.0,25.9) 0.0361* 13.0(3.6.17.9) 16.7(12.0,25.9) 0.0361%
Sleep Fragmentation Index, median (IQR) 35.0(21.0,45.0) 44.8(34.5.64.2) 0.0335* 35.0(21.0,45.0) 44.8(34.5,64.2) 0.0335%
Mann-Whitney (YU f&7E . *Fisher(D [EETERIE T
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SHOERETEY o L (95% B P-value
T 1.0431(0.9873—1.1021) 0.1322
ezl 0.7222 (0.2248 —2.3207) 0.5848
BERIE 0.6429 (0.1889—-2.1873) 0.4794
Al 1.5345(0.8476—2.7781) 0.1574
ECOG PS 0.4619(0.1887—1.1306) 0.0908
HADS-Anxiety 1.2601 (1.0368—1.5315) 0.0202
HADS-Depression 1.1105 (0.9476 —1.3015) 0.1953
STAS-I-¢ B&55Y 1.1064 (0.7425 —1.6485) 0.6194
STAS-JIFOR R £E 0.9652(0.5915—1.5750) 0.8872
STAS-I--HR 1.2292(0.7348 —2.0564) 0.4318
BRI (s 0.7222(0.2248—-2.3207) 0.5848
MEDD 1.0060 (0.9941—1.0180) 0.3260
BT (NRS) DEAE 1.5301(1.1416—2.0510) 0.0044
ERAOT (NRS) DR/ ME 1.1091 (0.5983 —2.0563) 0.7422
THRESR 1.1852(0.1946—7.2167) 0.8538
FERIFE s E<BRRELI= T 1.4405 (0.7835 —2.6486) 0.2401
MErRDERER( — & AL ERL FELZ D ? 1.3383 (0.6056—2.9575) 0.4714
FERERUI DI ZE NS B L 7= T 7 1.3940(0.5192—3.7428) 0.5097
BEERART ] 0.9962 (0.9899—1.0027) 0.2514
JBEeR 1.0369(0.9537—1.1272) 0.3959
EINES ST 0.9960 (0.9898 —1.0023) 0.2160
S BEEREAT ] 0.9967 (0.9905 —1.1209) 0.2897
ohiR B EEAFE] 0.9958 (0.9897 —1.0074) 0.7436
Pk BRI 0.9641 (0.8997—1.0331) 0.3002
FE9 R RS 1.0761 (0.8854—1.3079) 0.4612
Movement Index 1.0009 (0.9578 —1.0460) 0.9674
Fragmentation Index 0.9302(0.8498-1.0181) 0.1164
Sleep Fragmentation Index 0.9896(0.9572—1.0230) 0.5360
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