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Status quo of pathophysiology of cancer-related fatigue
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[ Abstract]

Cancer-related fatigue (CRF) , associated with occurrence of cancer or anti-cancer therapy, is a major symptom of cancer

patients. With a high incidence, CRF seriously affects the quality of life and treatment compliance of cancer patients, which has

become the focus of cancer research in recent years. CRF may be multifactorial and highly varied in clinical manifestations. At present,

several hypotheses have been put forward about the mechanism of CRF. The current article is to review the status quo of the research on

the pathophysiological mechanism of CRF.
[ Key words)]

neoplasms; cytokine; cancer-related fatigue; mechanism

Corresponding author: YANG Yu, E-mail: Yangyul3836125585@ [163. com

Jei A AH &P % 55 ( cancer-related fatigue, CRF)
JEIRAE B B UL R, B T S SR T
et 5% [ [ ST 25 A 9 E X 2% ( National Com-
prehensive Cancer Network , NCCN) #8 F5#f CRF & X
R — TR Y RESLARAE I | S RERE BORAE TR Y T A G
(8 B A 15 28 BN 55 1) EWURRSZ | 3 Rk 55 5
AT I FEAS UE B, IR LR DI BE, CRF
IR AR AT IRASZ 0% 55 AL &2 e AN H iy, B
ANREIE A A Y B FIR B 78 0 PR B T 2 it , ™ L I )
R E WA TR, 38k, CREF WA AR RE AR
) — o Az, AL A PR — 8o o 255 R A 220
HRREA A ARSI BN SO AT RUGA M [ B, -
ZRiR BT CREF A ELA: FRA=HLHI A 5 AR

1 CRF #fiR

CRF 7R 2 Fp AR DL, 7™ 5 7 2 MU v e
JEAAR e , (RO B A= BALTR] 3 A 58 2 TR, Ao bl
i 2 0 A A S 4 O A S AR A

W EE: 2019-05-13; #ZHE: 2019-08-09
BEEE: %T, E-mail: Yangyul3836125585@ 163. com

A CRF KA ARG R . CRF 4324 th X 1
W55 SN P 7 s, AR PR 57 Al e Tk
XA 22 R 45 (central nervous system, CNS) F= 4 B 5
il A Tz sh 55 oG b S8y, R B E T
258 U A AR FRALG BRAT 55 (A 3R B A A A
FMESGZE BT o AN 55 0 e 30 A LY E
s 7 AR 3P R R o UL PR 42 Sk L PR
P = BEIR IR (ATP) DReRE AT LA AR ) 22
BB  BRESC T P Mg 55 BRI LR
JURPESE , 453475 4 i A -2 9 Al 156 . T o il — T A~
¥ I 3 (hypothalamic pituitary adrenal axic, HPA ) fli
WU B T AR A IR B, | IR 2R R R L Ak
T2 AR AR, G T A0 R P98 55 L 3 2 02
AL R IR, R T,

2 CRF RYRIBAIEZRIR

2.1 #EFEBERIR
S e PR 2 R T G | ARRE R I — 2R AF



FRAE AR BV EPRZE 2020 4F 1 28 H %519 % 55 1 #§ Chin J Mult Organ Dis Elderly, Vol. 19, No. 1, Jan. 28,2020 - 75 -

O3 T X BEAE S s NAT B2 TR SO B
FE . T, MR R e R O Y AT I A A B
LU, A0 P ) 20 i N o3 M i A Bk
EM AR SZ B0 115 5 A5 3288 45 K, =
BOAEA TR o b RS SN R Y 140 A
% 1B (interleukin, IL-18) 78 i SRR 40 ( | J2
YA S A MR AR ) bR TL-1 4 ka2
PRGE 5T A HE AR W) 000, AR {3 26 240 i 7 £ b
JRRFEA T o (tumor necrosis factor o, TNF-at) \1L-6
IL-1RA FIR]iAVE IR SR 58 R F 32 4K 1 F 2 (soluble
tumor necrosis factor receptors 1 and 2,sTNFR-1/2) .
AR IL-18 JRE0 14 B SRE S A B T LA 58
YRR S AR T BE R AAE . H2h T 4R Fh
TS MUt I 55 | 08 B | DA R e i e A s
SEPIRAT A, LASLD BE fE T SR AR B it o, IR H
BT AR 50 R G DI RE AL I = R,
C—RW A AN 3R S TR S A Y 36 ]
LT 3t B2 I S5 R AISAE S5 5 | B P X 1
57 , SO I OR35S g 9510 DA
8 SCRRR A, 02 58 40 DXl 715 538 i 2R A2 CRF 1Y
LA 1T S — SR A 52 ST, A4
S HPA U I R O 2 P 248 A4
PRI, ARE 58 4t JEL PRl 36 PR 5 AT REAE CRF Hhld 5
FER R B B — AR R A T AT
2.2 HPA B3R ERiR

ARV, i S R T i R 2 LA ™ A
ZAEZ M, AN AR B PR RO R
( corticotropin releasing hormone , CRH ) B L Sk 12
PERBGE U CRH SZART I8, DL KA 2 M 4n i 1A -5
(IL-1, IL-6, TNF-ac ) ., 5 = ¥ & }¢ (5 hydroxytry-
ptamine , 5-HT) 7K (149785 Ak 71 HIRG R A% 55 | 3 SE#f 2%
PERL HPA Bl HPA Hli e A 3R H ke 45 7
R BT REAAE T . 24 HPA BlRoR it | R
B Il K - R L e s At [ i 4 40 1 PR g
A AR CREF 35 b SO 21 ) 4 PR i
AR
2.3 ERTVEXIARIR

BRI AEHE OB TN TE 24 h AR
PERRHE , AATTE BRI 0 A2 A AR B0, I B AR I 1S 4
AR o AR ST T s e AR R o
FBER S5 AT WFFE R, i AE SR YT i 2
SR AT A R G, LA R Y 0 T B R A
K AT R B, AN T XL, CRF 41584 3%
TR S ) MR X T T MR 1% I i) L
PR BE B R, W0 AE IE B 2l ) (R] 5L AR I ] 4R

U0 e FEAS PR R, B R K F S S R
215 B A e R, R LR GA B
117 B A — K B[] ) HE AT R R K B2 T
Rt 0T (LA 32 ) 95 2502 1 1 38 4 R
ARV 2 IR T O o s AT KA T g R
Rt 3 DA 118 72 A 1 T A ) ZE AL ARG A8 HPA Bl Ty
RE & AEBERS ) AT P72 28 CREYY . R 24, B
AR ] LATE T G e R G0, vl AR 40 A DN R g A
KM F (1L-6  TNF-a . TGF-o0 ) 194 51", T i
5 b SCEE R R4 RS E
2.4 5-HT %KiARiE

ZARUEIAA , CRE ] B2 Hh R J 5 X I, 5-HT
K-SRI B 2 AR B S S0, 5-HT K H
ZWAE R, A T el S 554 S-HT SZ AR B0
W EIF CRH 520 HPA %l 5-HT SZAKEE 6
A i) 2 344 in g S5 P RN A0 A PR F K P, AR HPA 1)
fe, BRI 55 3h g T, DESE A, R e T 1
5-HT /K2R HPA il BEAR B BT RERY ™= A, iX 5
R AK K R I AE R4 i BT O i &S
ST N PR T I R 2, 3 - U
SRS R SRR S 0% ST, X — i B O R
(5-HT i) AR R IR 2008 , K IR 2 R 9k it — 25
PRI BURE BRI, X S5 vT R ZE AR IE
W R AR, 15 B FR 3 g o A o
2.5 HEBZEMENEHE

PRTERZBRT 24 AR B SR AL R A2 B 2
LA BB 80% ~90% I ALT4E  F Ik A
M2 32 Bl RS SE D RE AL 3 45 I 7 L i B
WA RE B IR T7 o] S BORh 205 4 4y T (AN i
R AP - FRT S R 2R A ) B AP R R n i ax
BBy A] DA 2K GE 2 e AR s
e A 2238 38 1 55 LR 5K T AR T AR AA 1 32 B g
F3, 9% S5 FH S G DX (U Fe i) 7 A T i
7284k, & CRF, — 3 gl 4 S 30 AIE 52, I8 T kg
PRI AR T LA SR B9 57 RE AR Xtk — 2P
UEBH T 2K 76 R 28 1 A5 A PR 22 30% 72 CRF it S 2L
,f/EJEH[M,ZS] .
2.6 ALARIgKIEERIR

WLP ARG IR 8 IA Sy, 8 i B R T 23 3R
JULSE I 15 0 240 B P9 A5 7K ST 0 s e i, DT 43 3
A NPT P EAT 5 A g 10 L3 IR G 462403 T
SR P AE R 2L PR 2 Sk A R B LR HE AR
F3E 3 VLU 0005 1 A e 3 A UL 3 2 11 R Lk
B XSS ATP A RURRE | 4 sk ] 42 b e p 22 1
PR Sk Ab ol UL 4k N 7= A AR e 55 L A — T



- 76 -

FRAE AR BV ENPRZRE 20204F 1 28 H 4519 4 %5 1 # Chin J Mult Organ Dis Elderly, Vol. 19, No. 1, Jan. 28, 2020

T, ATP J2 B i LSO AR 1 32 8 BE B ok I, 1E 15 0l
T ESLOR AR b AR AL RR LT R ATP TR 3 A
FE AREAE B T TR A ANG T BRI, 2
W PERERE B AR S ATP #9428, ATP
AR TR BUE LA DIRE , FEARAR 1 55 3iE T
SRS

3 INE

CRF 3R I AT BB A2 BN 1 IR A 250 BRI
PR Z A AR B, LG R R 27, &
AR B FEAE B 24 W AR AL A SRR BRI S, AR
S% CRF B BAE BHAE LRI v R 2 B T HZR B3R
A, ok ik 22 A F 5 UE SE 41 M R 7 R IR E CRF 19 &
A R R GV E ], O BE ], FR S IS
PR FRATTXT CRF g BRA: B4 (R PR, R 2] &
TE T Rk CREF B R T

[ &% k]

[1] Kirkova J, Aktas A, Walsh D, et al. Consistency of symptom
clusters in advanced cancer[ J]. Am J Hosp Palliat Med, 2010,
27(5) : 342-346. DOI. 10. 1177/1049909110369869.

[2] Yavuzsen T, Davis MP, Ranganathan VK, et al. Cancer-related
fatigue : central or peripheral? [J].
38(4): 587-596. DOI. 10. 1016/]j. jpainsymman. 2008. 12. 003.

[3] Prinsen H, Van Dijk J, Zwarts M, et al. The role of central and
peripheral muscle fatigue in postcancer fatigue; a randomized con-
trolled trial[ J]. Pain Symptom Manag, 2015, 49(2) . 173-182.
DOI: 10. 1016/]. jpainsymman. 2014. 06. 020.

[4] Saligan LN, Olson K, Filler K, et al. The biology of cancer related
fatigue: a review of the literature [ J ]. Support Care Cancer,
2015, 23(8) : 2461-2478. DOI. 10. 1007/s00520-015-2763-0.

[5] Pertl MM, Hevey D, Boyle NT, et al. C-reactive protein predicts

Pain Symptom Manag, 2009,

fatigue independently of depression in breast cancer patients prior
to chemotherapy[ J]. Brain Behav Immun, 2013, 34. 108-119.
DOI: 10. 1016/j. bbi. 2013. 07. 177.

[6] Ryan JL, Carroll JK, Ryan EP, et al. Mechanisms of cancer-
related fatigue[ J]. Oncologist, 2007, 12 ( Suppl 1): 22-34.
DOI; 10. 1634/theoncologist. 12-S1-22.

[7] Wang XS. Pathophysiology of cancer-related fatigue[J]. Clin J
Oncol Nurs, 2008, 12(Suppl 5): 11-20. DOI. 10. 1188/08.
cjon. s2. 11-20.

[8] Wood LJ,
etiologic mechanisms of the cancer treatment-related symptom
cluster[ J]. Curr Opin Support Palliat Care, 2013, 7(1); 54—
59. DOI: 10. 1097/SPC. 0b013€32835dabe.

[9] Bower JE, Ganz PA, Tao ML, et al. Inflammatory biomarkers and
fatigue during radiation therapy for breast and prostate cancer[ J].
Clin Cancer Res, 2009, 15(17) . 5534-5540. DOI. 10. 1158/
1078-0432. CCR-08-2584.

Weymann K. Inflammation and neural signaling:

[10] Bower JE, Lamkin DM. Inflammation and cancer-related fatigue :
mechanisms, contributing factors, and treatment implications[ J].
Brain Behav Immun, 2013, 30. S48-S57. DOI; 10. 1016/]. bbi.
2012.06.011.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[24]

[25]

Kurzrock R. The role of cytokines in cancer-related fatigue[ J].
Cancer, 2001, 92( Suppl 6) : 1684-1688. DOI; 10. 1002/1097-
0142(20010915)92.

Bakheit AM, Behan PO, Dinan TG, et al. Possible upregulation
of hypothalamic 5-hydroxytryptamine receptors in patients with
postviral fatigue syndrome[ J]. Brit Med J ( Clin Res Ed) 1992,
304(6833) . 1010-1012. DOI. 10. 1136/bmj. 304. 6833. 1010.
Wichers M, Maes M. The psychoneuroimmuno-pathophysiology of
cytokine-induced depression in humans[ J]. Int J Neuropsycho-
pharmacol, 2002, 5(4): 375-388. DOI. 10. 1017/s1461145-
7020-03103.

Neefjes EC, van der Vorst MJ, Blauwhoff-Buskermolen Set, et al.
Aiming for a better understanding and management of cancer-
related fatigue [ J]. Oncologist, 2013, 18 (10): 1135-1143.
DOI: 10. 1634/theoncologist. 2013-0076.

Parker KP, Bliwise DL, Ribeiro M, et al. Sleep/wake patterns of
individuals  with
polysomnography[ J]. Clin Oncol, 2008, 26( 15) ; 2464-2467.
DOI: 10. 1200/JCO. 2007. 12. 2135.

Roscoe JA, Kaufman ME, Matteson-Rusby SE, et al. Cancer-
related fatigue and sleep disorders [ J]. 2007,
12(Suppl 1) : 35-42. DOI: 10. 1634/theoncologist. 12-S1-35.
Schmidt ME, Semik J, Habermann N, et al.

fatigue shows a stable association with diurnal cortisol dysregulation

advanced cancer measured by ambulatory

Oncologist,
Cancer-related

in breast cancer patients[ J]. Brain Behav Immun, 2016, 52.
98-105. DOI: 10. 1016/j. bbi. 2015. 10. 005.
Schrepf A, Clevenger L, Christensen D, et al. Cortisol and
inflammatory processes in ovarian cancer patients following primary
treatment ; relationships with depression, fatigue, and disability[J ].
Brain Behav Immun, 2015, 30 (Suppl 5): S126-S134. DOI:
10. 1016/j. bbi. 2012. 07. 022.

Sephton SE, Lush E, Dedert EA, et al. Diurnal cortisol rthythm as
a predictor of lung cancer survival [ J]. Brain Behav Immun,
2013, 30( Suppl 30) : S163-S170. DOI. 10. 1016/j. bbi. 2012.
07.019.

Andrews PL, Morrow GR, Hickok JT, et al. Mechanisms and
Models of Fatigue Associated with Cancer and Its Treatment:
Evidence of Pre-clinical and Clinical Studies [ M ]. England;
Oxford University Press, 2004, 51-87.

Jager A, Sleijfer S, van der Rijt CC. The pathogenesis of cancer
related fatigue: could increased activity of pro-inflammatory
cytokines be the common denominator? [ J]. Eur J Cancer,
2008, 44(2) . 175-181. DOI: 10. 1016/]. ejca. 2007. 11. 023.
Kurz K, Fiegl M, Holzner B, et al. Fatigue in patients with lung
cancer is related with accelerated tryptophan breakdown[ J]. PLoS
One, 2012, 7(5): €36956. DOI: 10. 1371/ journal. pone. 0036956.
Niijima A. The afferent discharges from sensors for interleukin-13
in the hepatoportal system in the anaesthetized rat[ J]. J Auton
Nerv Syst, 1996, 61(3): 287-291. DOI; 10. 1016/30165-1838
(96)00098-7.

Opp MR, Toth LA. Somnogenic and pyrogenic effects of interleukin-
1B and lipopolysaccharide in intact and vagotomized rats[ J]. Life
Sei, 1998, 62(10): 923-936. DOI. 10. 1016/50024-3205(98) -
00010-1.

Hansen MK, Krueger JM. Subdiaphragmatic vagotomy blocks the
sleep- and fever-promoting effects of interleukin-13[J]. Am ]
Physiol, 1997, 273(Part 2) : R1246-R1253. DOIL: 10. 1046/].
1365-201X. 1997. 00214. x.

(%h#: KE)



