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Research progress on diarrhea induced by molecular-targeted agents
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Abstract: In recent years, the focus of anti-cancer agents has gradually shifted from cytotoxic chemotherapy
to molecular-targeted agents that interfere with frequently overexpressed or mutated molecules in cancer cells.
Compared with cytotoxic chemotherapy, molecular-targeted therapy is a new biological therapy with higher speci-
ficity and lower toxicity, however, the adverse reactions caused by molecular-targeted agents cannot be ignored.
Diarrhea is one of the most common adverse drug reactions, which could seriously affect the quality of life and
even lead to treatment discontinuation and consequently decreased cancer control. To provide a reference for
relevant research and clinical medication, we review the current reports on the incidence, pathogenic mechanism,
and management of diarrhea induced by the molecular-targeted agents.
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NG TR YRR O T B BE TR SR 25 . ARG 2,
VI FHEE R, AT RAOR 3R B AE K R 5244 (epidermal
growth factor receptor, EGFR) [% % /2 ¥4 B 47 1 7
(tyrosine kinase inhibitors, TKIs). L5 Py 7 A4 & R T2 44
(vascular endothelial growth factor receptor, VEGFR) %
LR ME 77 \EGFR 17 B 5 /A . VEGFR H17¢ [ 471
A4 L LA 40 P 23 A6 BT JE-20 (cluster of differentiation-20,
CD20) %547 7 1R 3 1 9 8 AU B S BE A L 22
o R VE AL H BT (mitogen-activated protein kinase,
MAPK) {5 5 il #% 400 1 75 % i 6 LI 3- g/ 2
e B/ L 2h 4 7 A8 = ¥E 2L H (phosphatidylinositol-
3-kinase / protein kinase B / the mammalian target of
rapamycin, PI3K/Akt/mTOR) {5 5 i % AH ¢ # 1) 77 o
Ber-abl (breakpoint cluster region-abl) #4 i #1 #1) 77 . 41
R 2 P T A ) 1) 2 e A A o) )R 0 R 40 B
FI A #8488 4/6 (cyclin-dependent kinase 4/6, CDK4/6)
o) 77 S

JEE 52 53 1 ¥R 18] 25D IR WA RRRE, R AR AL
i1, 7E LL EGFR N AE K1 /N 73 5 B2 1) 25 1) B AN R L
VS IR AR FRALIR T B, AL 5 = Gl B B b
TR 245 0 e PRS2 P i S LI (2019 46 JiO)) WA W 45 H - K
B 73 EVIR /N J3 1 8 1) 2454 LA R B ) B B 40 JE % B
AT TR R R BTN A e R B A7 A B T o AR Y 2
FENFEREE M IEVES . WS 1A i PR 30 5 8 n
A0/ B A SRR, 8RR IR SR B BRORR S50
R, KRS 7T SEBK VES Z J) VEFRA R T
FOBLAN B D RE AN 4, 7 B R MR R O H RS, B
B F T HENA ST W, AT RS 2%, P 1Y
Il PR 58 22 B 24 73 1 $ 1m) 24590 5 4097 25 Bk R,
75 72 FA 7R B AR F BR ) 8] 2R 107

7E H Hii & A A 1 EGFR-TKIs f# T I R R 56,
JET5 AR R AR 260 9.5%~95.2%, 3 e H LA ERIK
HHN0.9%~14.4%. — Tl RIREIC S &, 5
Hofth EGFR-TKIs A EL, B v2: # Je 1 5 i A 2 8 ),
T HL 2 AL A 3500 s % 2 V2 3 e i 7 B IR VS 11
HE SRR 2020 4, ARFTIE S RE T — 6
BB Je i 97 FOR IR BU™ B AR IR, R4 T EUT
iR . AE— BB T ObR 2 B T30 1l PR 1856
o, — 4 B AR IS W Je VR T IR R AR T B RS,
BT REHIT FEOETM . 2 Tk PRI R A, 400
T3 T 9k B2 41 B AH 5 25 1 -4 (cytotoxic T-lymphocyte-
associated protein-4, CTLA-4) 1l 1) 5 3t F) 46 35 1) 2%
PNEVS R AF N 43%, 3 PRIV B AE A 15%1,
PD- 1 A0 77 80 2R AT 1K) 5 SRS R AE R 9 16% 1,
PD-1 ] 771 - Bt ) B B 470 £ ¥6 97 WG 0] S HR 2 g id

T o 0 % GRS R A AN 5.7%, 3 R AL UL B R A
FN1% . LL RS EER, 8 27 R A 25 AT g
SURASFEREZ RS, ™ B DL T AT S BT T I
PR FH 24 9224 7 b VAl 1 BB AR 3 (3R 1)1,

Table 1 Incidence of diarrhea in clinical trials about different mo-
lecular-targeted agents. EGFR: Epidermal growth factor receptor;
VEGFR: Vascular endothelial growth factor receptor; Raf: Ras-
associated factor; MEK: Mitogen extracellular kinase; MAPK:
Mitogen-activated protein kinase; PI3K: Phosphatidylinositol-3-
kinase; Bcr-abl: Breakpoint cluster region-abl; CD20: Cluster of
differentiation-20

Diarrhea
Target Agent Area All >3
grades% grade%

EGFR Gefitinib!"*! Japan and Korea 55.8 0.9
Erlotinib"*'” China 27.7 8.5
Global 41.0 3.7
Icotinib!"*) China 9.5 7.4
Afatinib!"*?") Global 95.2 14.4
Asia 88.3 5.4
Dacomitinib!"?’  Japan and Korea 86.7 8.4
Osimertinib®  Japan 34.1 2.4
VEGFR Sorafenib®! Japan 53.2 7.3
Lenvatinib®™  Japan 37.0 3.7
Raf/MEK/MAPK Dabrafenib®  Global 32.0 22
PI3K Taselisib®™! Global 44.1 12.0
Ber-abl Dasatinib®’ Global 28.1 2.8
Nilotinib"**! Global 7.1 0.5

CD20 Rituximab®™  China 5.8 0
Ofatumumab™”  Global 12.2 1.3

2 SFEREZAYE K MRS RO & TR AL

TEARM LW, BAHEFH N NS TR A YA K
PE RS 1 R0 ML 5 4697 A G P Y5 (chemotherapy-
induced diarrhea, CID) AH [F]®™, CID & 4 F T fifi ik i
IR R TR S-F R M NE R B A AT AL B SR AL
T AN R AE RS, S\ R LR AR B g S B
WAL R AR T 244 2 0 B 45 B W 3 i 5 3l 4L 2R
4, BT AL AR M A T8O OE A% T -«B
(nuclear factor-xB, NF-xB) 75 5 41 Jfl ;= 4 K= &
F, 5l AR GH R TRV 2GR, B S S O RN 7
b R AN B BT, A5 0 3 1, i o e
B, %o B2 08 A BE B R R R R B0
TR0 {E R — T 2H 2 B A AL R OR, A TR A 2
WAH =< M RS 998 A2 AL 8 i A2 /N I, T 45 L g T W
SO, PR IR R BB A TE A AN TR, X — R HERY 1
FAN IR IR ATL AR [ (R0 B2

NI 3 E bR AR B AU RS
1M EGFR #1 VEGFR ¥ 7E /M b e Al b ik . 4y
S eV B A E AR s /N RE R 55 K)E, KB/
B B 2H S AE JORE 4 BRI I A/ i 98B 45 1 e 5
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HERSZR, 51 R M RE AN MU T, A 5T B P 5 S
A G /& EGFR-TKIs & fi /)N iy b 52 200 o 453 493 B ML ok B
WA TR EH NN TR 2590 B B T/NaE:
JIEE P 7 240 P, 475 B0 L 3 T ) EGFR 244, 4111 /)N i 2 s
S5, A8 B A0 A X, 3R 5] AR TERY . Bowen
N A EGFR-TKIs #i /Nig b 5 4l 1015 5 55 %, iE Rk
AN RIS b Rz A i AR K AME ST B8 70 B, A /N T G
Z45, WIS EUETE, A0 L LE 1A,

FAEBEFLR A, BT R R KR,
B T8 D) Re 55, I 5y A= W T 9 5 27 T AR D R
X AT B A A A S IR SRR () 2 R R T, —
Tl AR AFF 702 B, #5352 VEGFR-TKIs ¥ J7 [ & & o,
50t BZEAH LG, Ik H 2 78 3 2 2 0 IR VB R AR AR UK
(85% vs 56%), Al ML AN ReHEBR B M i K gy 5 2o 15
IF1) 245 ) A DG M JEEYS T AT B 4R

— I5L EGFR #0 751 3z 1 5 J& 1 1 DR 15 A 9 3 B,
RIS J& 15 1R RS K BB (14 Ji 3 T 20 R 1P k3
P BLHA 16S tRNA Wl /¥ 43 # 20 44 4% %2 VEGFR-
TKIs V897 ) B i 83 1R S A 20 181 23 A 1% 00, R IR IE S
A U AR NG VSRR 1) A R A 53 T R IR 40 AT
BD, T B & B, T HOBUBORT B A X
FE AR RN ARARS . DL 45 SR 38R, M vl i 2L
A e 5 4> T 4R R 2R PRI TS A K .
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Figure 1

chloride secretion driven alteration of intestinal flora
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Proposed mechanisms of molecular-targeted agents. A: Direct inhibition driven alteration of intestinal flora; B: Increased
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FH, 3 ER 35 A R DR 5 8 114 T 6 fi B 40 B Xt 45473 1
N 2L DA K S FoAth iR AR A HLAE P,

HEEIAN, SR ) 25 W AE O 1 IS R T s
T lE, BARMRYS I ALTE I, (IR L2 DU A 3=, S H
T HE B IM 56 . (EGFR-TKI AN B g 8 85 B 4 58 2L )
e S 1 R A2 5«25 87 AR e 7 4 5%, BRI A T
JL B R 55, BRI R A T PR e B, Bl R H AT A
B, AR BB, AR, B BROENR, T B0,
MR R 2 TR, EGFR-TKI & Xk 2 i, @i B« 2"
(s, 515 I 8 i SOy, o2 IR, SR R
SRS, MER 7 R, IR R, BRI 41 4 1)
AR MR TS 1) 06 (R 2 7 R R 5 1 AR
3 SFHEAMESHRSIHYIER
30 BESHMERAES W5 R DR sL e
R H WG E S B R AT B, s TR R 2
WS RS SR AL . Secombe 25PN 1 T Al & 4]
RS T4 H Wistar KR 50 mg-kg' 54y & Je, #8145 24
14 K, B R0 55 K B A 25 R0 i 5 7 R B, o FH 4
5 2H AL F R AG I 40 A P caspase-3 ORI T2 I, I8 T
% 20 Mo DR T/ Ak TR 0 ) o A TR T,
PCR Fl Western blot | & ErbB £ K 7K F-. Bowen 25
£ K L 100,240 57 500 mg kg™ $7 11 %5 JE X Wistar K i
AT OISR 24, TSR 25 A F, IRAE 19 A 45 R Uil
Xt 8 B T 4545 0 FE A, 3 G % 2H Ak fiT RT-PCR A6 1)
EGFR i ¥ 15 5 A id, AT & 1 & 2 B DLVPAS
TS5 R AR Ak, AT LW 5% 1) W A 5 1) 2628 L 2 i B
B3 0 S B B 143 WA 1 3 0 WEGFR 1 ErbB-2 (1) 5
F2RIE R UL A IE T, iR IR AL T B 7T
& 2 51 IETE LAY . Hare 25045 i 4 CS7BL
NERE R AR B JE R R RS 2R FE IR -2 (glucagon-like
peptide-2, GLP-2) B & Bk G 45 24, L4525 10 K5
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AT D), AT DOML S B RS JE 4L R
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I, GLP-2 ZH AV A5 45 25 41 /)N B 26 8 S50 35 488 o,
A FIB A SHIM S 2 H it &, /ANgi i i
AR AN B N B R, AT IE S AT DS Ik GLP-2 ¥R 7 SR 4
i1 EGFR-TKIs 5] A2 FIAE TS .
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DAL Y 8 (1K) 2R 88 2 A E 5 T 2 JR RI L AR 3 A i T
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VIR, 2 2 5 AR A T, K AE A I, R
4~6 %, EHETHE R Y FEXG N, HF HAE BT TR W
Ho A GG 30 2 IR 5 3 A 5 R LR AH L, R A8 IR
I, B R=T IR, G CTHE Y B R, B H AR
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SURIT SRR . (IR EIRFREREAT 2 L [F)
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R -

42 HTFHEAMBEXRMBENME EHETs T
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AT, PR b i Je iR 7 70 1 5L ) 25 A S R S 1
R, ATSAE RS FH DAAE 3387 A VAR SIS /Y
WK T 5250y, AR, Je Bt 254 T
JE 3L ##1 s-HBEGF/SIRT1 (s-heparin binding epidermal
growth factor/sirtuin 1) i #4706 J7 R Hi JEJEAH 1%
J¥% (F /R ERAE), s-HBEGF {3 EGFR (LA, #ik
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Table 2 Management of diarrhea in patients treated with molecular-targeted drugs

R W SR, S IR L, BRGNS K
" Z 5 B TR (70.0% vs 28.60%), 2 5% 1 A BB
WL 43 1 BE18) 2450 W] 6 B0k AR R VSRR, HLX 4%
A TE R AR — T A B LR IR 1Sk
G BB e VR I rh s T e 1 B AT RS 0t e
Hem 7 O EIES B FiRIT, 1K 118250 mg; 384
7 LA o R E A9 15, & H 1A, 4 3 IR,
34 H J5 43 i #% 8 RECIST br#E Fl Karnofsky V¥4 247
F 5, BP0 AR 56 A1 R 4 ) R AR T o R
(61.90% vs 55.00%), UE L4k IEHE 1 S G HER 2
TRIT T IG E SCR AR TR AR e, B A
RO AR S, DL R RGE ) SoR, 7 RS )
23 1 R B G A A P R 24 R DL B AR IS 1 kAR
2[Rl B i DR, Yk R AR, A AL
WS HR AR, A B TH T B I AR S T S I KA A
, A H BT 5T UG R W5 I 2858 R 458 3, AR
BN LI A T D, B Z AE S AR I R VA A
B FA B A 721
5 REEERE

Iy TR 259 B KRR LS R AN R R O
BRSNS, TR R BN, SR T MR R AR
A7 S AN 25 A PE, (B EAFTE R AR ) R O 1~
2 RIS A Fe A B AR 2 R ORI
2 7 G AR B 43 1) 2 A S M RS 1 P B A
R ZFEE, = 254071, B3 e NIRRT 7
%, @ IR EAS = ™ 5 G TS 5 B0 [ 259035 97 R Wi
SN, WEFUAE RS AE IR T I AR T I A RO, K
I R B2 B, SREBCHHE AL B it @ 4> THE R 24
AR DG NG VS LI 1 T 08 18, 1 U AL TR R B
B, JUF R — S A SR 1] 1 3 2 43 B e 2454, AH
SRS WL 7 5 2 22 L, Rk — At 5T HAE
MU fe B R 28, TR ORI R 5 B 22 4 FH 24, [l iR %

[61]

Grade Management

Treatment

1-2 @ Remove stool softeners and laxatives; drink 8-10 glasses (1 Maintain dose level of molecular-targeted agents. Immediately start

of clear fluids daily; @ Change the diet modification; &)
Assess for dehydration and electrolyte imbalance. Consider
intravenous fluids and electrolyte replacement

loperamide: 4 mg (2 tablets) followed by 2 mg (1 tablet) after each loose stool
(up to 20 mg daily) until bowel movements cease for 12 h; @ If diarrhea
does not improve after 48 h, temporarily discontinue molecular-targeted

agents. Upon improvement to grade 1, restart molecular-targeted agents at a

reduced dose (except gefitinib, which should be restarted at the original dose)

3-5 (O Use stool cultures to rule out an infectious process. Use
hospitalization to monitor the patient's progress; @ Apply
aggressive intravenous fluid replacement for 24 h or more.
Consider prophylactic antibiotics if the patient is also
neutropenic

(O The patient should be hospitalized; @ Temporarily discontinue molecular-
targeted agents. Upon improvement to grade 1, restart molecular-targeted
agents at a reduced dose (except gefitinib, which should be restarted at the
original dose); @ Permanently discontinue molecular-targeted agents if
diarrhea does not return to grade 1 within 14 days despite treatment

discontinuation and best supportive care; @ Continue with loperamide (up to

20 mg daily); ® If the patient is neutropenic, antibiotics should be given

prophylactically
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