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Nurses’ roles in preventing cardiotoxicity

from Trastuzumab drug in HER-2 breast cancer patients
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Abstract
Currently, many different types of cancer had been treated with targeted therapy including HER-2 positive
breast cancer. Targeted therapy is specific option for gene and protein expression of individual cancer cells.
The most common drug used is Trastuzumab. The use of Trastuzumab drug, has the advantage in increasing

survival rate for 10 years, but its adverse effect of cardiotoxicity, can be found among some patients. Therefore, the
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medical personnel must assess and monitor patients carefully during the treatment. Nurses could also prevent this
adverse effect by providing proper discharge education on dietary, physical activity, follow-up coming for checking
cardiac function and self-observation on warning signs and symptoms of cardiotoxicity in order to reduce severe
complications e.g. congestive heart failure. As a result, these can increase quality of life in patients, reduce hospital

length of stay as well as hospital cost.
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Ki67: Proliferation index, HER-2: Human Epidermal Growth Factor Receptor-2

(Wx": Dai et al., 2015)

R =3 o ala @
Eﬂ’)ﬂ&lzlﬁ\iL[i]’]'u&l‘VlNﬂ’l‘iLLﬂﬂﬂ’ﬂ’ﬂﬂ‘ﬂ’ﬂﬂﬁ]')
35U HER-2 (HER-2 positive breast cancer)
HER-2 yinuthAsudny oo Idiinnaiiinenuau
. o e vt w A
YRILTAR mﬂﬂ@wuﬂmmmLﬁmmwﬂﬂmummmm
(Cell differentiation) NI1TWLAAYABNURIFAITLAINAIILIY
RomaditiayAnnndiing anf wadidayiatiul
ALAINARBNIIANAI UYL NI Asuwl asTegIas
uarnIenevedaanRnLUnG Foruar 1530 8gilon
UL FUFUNTNNTLEAIBBNTURIF25Y HER-2 TIANAUS
\ AN A '
sansnensnilaailaln davuguussaasisaninnda

N BFNUNTTADY WBNANTHTIRSMIIN1INITANLURS

58

inauziselUdssiantnmaes dnsnisnaudutiigs
o A o o v L.
BLAZARATINNIIDATNAIANAIE (Maximiano, Magalhes,

Guerreiro, & Morgado, 2016)

nssnEtuusai

nsfneuzisuf unaila HER-2 Juanedd
Ixun nnsdnenlaenisindn eafitinge nsenesed
(Balic, Thomssen, Wiirstlein, Gnant, & Harbeck, 2019;
Curigliano et al., 2017; AUWTOJTN WeNW, 2551) LAy
nadnunuugaii (Targeted therapy) (American Cancer

Society, 2019b) FIUNIEDIN1ITABINLBNIZIANZAS



NITITNYIVIA, 69(2), 56-65, 2563

Thai Journal of Nursing, 69(2), 56-65, 2020

AINNsuansaanIastiuLas ltlshuresasu i usay
dIQ o v < 2% a
yana endenldlunisinegilasuzsiiasuneiio
HER-2 A8 Trastuzumab 11 A.A. 1998 An"sldensenann
Tunssneuziiasnunedia HER-2 NENTNIvanaTas
nziseligadunzay Tuilaqiiuanunsaldinundiae
nziSasungta HER2 Tuszeizusnifesaipennie
naan13WieNANLIN1TA (American Cancer Society, 2019
b; Asif, Sultana, Ahmed, Akhtar, & Tarig, 2016; National
Comprehensive Cancer Network [NCCN], 2019) naln
uanaesenazdudinsdsdnyanidnguasuziieing
Tuanaresenazduiulane A uuanmaauedmasy
HER-2 (Extracellular domain) aglifianszuaunisidingiu
uazdIATyIUIeY HER2 nnetlaviunisfniuey
w1 ne (Proteolytic cleavage) LTailanadnuueniaas
2B9F2FU HER-2 NITFAUNITANLUBUTARNIUNI
Antibody-dependent cellular cytotoxicity (ADCC) (Maximiano,
Magalhaes, Guerreiro, & Morgado, 2016; Tai, Mahato, &
Cheng, 2010) WazELEINTIARDUTIIOLTARIEIDLNAEA
A ' ¥ I . .
1ABA AINARBNITATIINABALARA (Angiogenesis) LAY
% A | A dy 5 =3 3 v
nsaiaaTatnsaasviaanidan lilineemasuzise il
nsuLiealazia AL inreraduzfanas dn1g
X - I
ANENINAY NIIANEINBUUENT WU dnsntaanlsn
. a2 O
uardmasanTIniauan 10 U innauiasas 6 way
Yataz 8 ANA1AL LHalden Trastuzumab faufiven
wiinTnludilenifasinunszazian (Cameron et al.,

2017; Genuino, et al., 2019)

Numanalaaasan Trastuzumab
Auraiilaannistidnfneuzife Aens
anastaasrdvanwnstiusaeandauiieralades
181819 (Left Ventricular Ejection Fraction [LVEF]) §1nn91
10% IaNANe8N31 53% (Ohtani et al., 2019;

Plana et al., 2014) TAENNZLNINTAUAINNT T8N

59

o 1 o a dl 1 A v d’l o
pananaanlutiinn 2 na1dRe waanaxileala

. 1 o A 1 a
(Cardiomyocytes) Tdgniinanavisalaifianismy uay
1sz@nin1nwnisniaueesiinlagnuisandumule
(Plana et al., 2014) @aMEUATNA INNsAAREsaT]S
falsinaudn Sn13ANHINLIN NN1290ATIRURAUTAS
nauileilaanas annNssUNIuLATEUgIN94
dynynawluigad FNAUNNTNAYYARATTIBTAR
naNilediala (Reactive oxygen species[ROS]) LAITas
v o A o 4
AuiLingaydsANatNtn lunsdasunl aady

n‘d‘ =3 dl =3 v A 1 A
IARTBLANT TINDINTTAFIATRANEURINARALADA
TaeLEasd (Moss, Starbuck, Mayer, Harwood, & Glotzer,
2009; Onitilo, Engel & Stankowski, 2014)

o

FR3INTAAN1ZININT U UTLELARLIN TR

dl VYo 2 ilﬂllv = o a a o
N1FFuAaY fNFUen Trastuzumab WNeNFaLALA HHRI
nafianEFaala faaaz 2-8 ansn1siiafEsaiala
R e w ey
azinawde lanalundalun1ssnengansae wald
f9unU Paclitaxel §Rs1N3 AR NEFRRA A ANTU 6 L9

2 X LA ey o .

LAZNTY 14-15 111 Waldsauiy Anthracyclines (Lee
et al, 2017; Onitilo, et al., 2014) wniNANEEAR A
ANl Trastuzumab Unndaziiasaseangld
2 udindiaearlifliainisuazainisuanaanening
W laduvan Tnwanavenldendansng uazvgalining
Wangaldendansnn uavilsziluginy LVEF winiu
WsanNN9 53% Hilaaanunsandunnldenlusidnais
aglanisnatsanaaunneg laafaaiulasdans
a1nnseenalngdn ietsedansiiafeseialadn
wananifiheunenaanaldfunisinmsaaenlungu
Angiotensin converting enzyme inhibitor (ACEI) Y38
Angiotensin receptor blocker (ARB) L% Beta-blocker an

fiagl (Ohtani et al., 2019; Padegimas, Clasen, & Ky, 2019)



NITIMTNYIVID, 69(2), 56-65, 2563

Thai Journal of Nursing, 69(2), 56-65, 2020

UNUINNENLNA LRN1sUaanUNSINANHAD
wala

Aaudanisinelsanzifasun Tag
Trastuzumab waaLa5a filauazgguanaslafunuugi
Lﬁ'mﬁumi@m WAZNIIIANITAULEIRL NG NABINEaY
Snirgeanannisanening Wetlesiunisifafiuse
la wazanansatin IR Fednearinane il

1. NMIFUNADINITUAZTAINITURAITRINTIE
ArAardla neruamlsliAuuzinnsdunmannig
WAZAINNTLAAIANNEALINAYaIiala A1 Functional
Classification 184 @n1ANlsAinlatinaasa (New York
Heart Association [NYHA]) ‘]Jitmﬁmmvﬂﬂm?m (American
Heart Association, 2019) fautiananiilu 4 classes &
class | An TNdedaninlunisUfifnanssunienie
ifermawiien ladu wasneladgionansl s
Aadmsilszanduniulng

class Il A aunsaLlfiEnanssunienels wsl

be

Fennswiles ladu wazunglaaiuan a1nnsuanil
AZYIANAILHBNN
= Ay o o A waa

class IIl Ae HfedrdnlunisUfuFnanssunis

d oo m o o o o 4
nng HeanInadRslsrariusnudniasiainisviles
Tadu isennglasunn 9aN19AINAN2ALYIANAUNEAN

class IV Ag laigunsaufimnanssumieniela
Fa1n1sre9n1azsiladumasunizin

UBNANNLAIIEUNABINITHEAINNAFTINT
Fuusiun1neueainlananas Wy wiley e
wausullle waukaze uaN (Moss et al., 2009)
iWasanwugiiRnisninaianazinladuimaniuans
8IN1T AU 6 978 LAYEINIT MNUAUANEURINIT
Snuuazngalien Trastuzumab AU 3 98 LAY
11 978 MALTINANLTARA LA dNMA0 (Guarneri et al.,

a o

2006) WAaELNITIILTINIUY Wﬂ’ﬂﬁﬂﬂ’]u‘ﬁ@g‘@‘iﬂﬂ Jawa

o

warAE (2016) Wuan HENIATULN Trastuzumab

60

fpaaz 12 adeseidla wasdesay 0.09 @ed3nan
Mazunandausiaiala udananiaiian1zrialaduimian
Vidafimsarinlafildnennnsuasnna@edinannnng
unsndaussnatanulfdoausiinouguuss failnne
PRINTIAFUEN Trastuzumab luszazioan 3 1Aeu
duiusiuniaianeseia lauazuansaIn1gialagu
warluAeLT 6 ez 9 (El-Sherbeny, Sabry, & Sharbay,
2019)

2. msuslapams tnauinisdnuiugilos
mﬁqmﬂﬂumm?ﬁﬁ@mmwzgqLL@:”LﬁJﬂuﬁ'ﬁ N1321M
AU A, B, B , C, uaz E annazynlnmunniage
ﬂmﬂﬂmﬂ,ﬁm%@%mummﬁmmmLﬁﬂmmmLﬁﬁzm'
(Limon-Miro, Lopez-Teros, & Astiazaran-Garcia, 2017)

|
a A

anvansRaRNEuaniulsynuinasgangnan
atatie 5 tapcsiady wudigiEnisniniaiin
NzifusuNanas waziiniswansaiaasisaianagn
ananiaNtiRvasasfueyyasdssludnusentag
(Broccol) ffLIEANITLIUNNBUYABATT FINuNNIENLAL
fuslansdednynyrnsnnsenanieluEas (Farvid et al.,
2019) uanantawsidlnnaNgs inlipausulasie
geluuaznaNilainlaasasdevuisa danasie
n13dufan laifits=@nBn W (Kong, Bagar, Jerums, &
Ekinci, 2016) Atiun9aipanvnsnd lahauviainae
arnsnaadInLlsz@nninnisiivsaesiala uay

dl L2 [~3 % [ A o 22
amsigilaenziiasinunaiulsznu Ae dnuald

o T~ (k7 ' 1% ' o dl o
uazstyia litiaendn 35 thamsadilanif (afedusy
5 faeama) andsunnlasdiulitdasndnfasas 30 209
v wee o X e o oo 4, X

WAKUNAsIAFUAedY Wadndladuan i Wemy
Aulu Watlan uavAnlATsANLaANagas Wi 1 Ay
NMTFIUATY (10 nFusad) (Runowicz et al., 2016)
WenLNaAsIUztiNIsAaniusEn eI ANz AN
unglog

3. NMsaANMAINE AuiugUatuziEauAul



NITITNYIVIA, 69(2), 56-65, 2563

Thai Journal of Nursing, 69(2), 56-65, 2020

WeNLNAAITLUE T AN TaNANAINETRE A NTTNaENg
tiae 75% 2898RIINITEILLRIENATEIgA aeineiips
150 1TisedUnng RAESUaT 21.4 WnTivie 20 17
Tnenlsvannl (Schmitz et al, 2010) Tiatn1zaaNANEINEl
dqaandnsnisiinlsavialauacvaaniaanlugilae
NZTUAUNTZEZILIN (Jones et al, 2016; Wirtz &
Baumann, 2018; Scott et al., 2013) Anwfilosnzida
uRthivinAues g unsinsiaiaauiidngn
Tsunsunisdfungmnssunisfudssniuemisuas
AANNNAINIEULLANNNTARNTLAY (Aerobic exercise)
90 WAseda nudnnisineuaesialauazilenil
sz AnEAmiNTY Jacquinot WATARLE (2017) AN
LANNsRNINAINNERTIA LTI atingtias 80% U
An3IN9AuTesTNaIgagn Husraziian 45 Wi
fiasu panad 3 Sustediany seles 3 e Tugflae
WLFUEUNTTA HER2 T1A508N Trastuzumab W97
dnaandnIninidunssaialaannisldanaanana
uasflafinanuudaussesinlauazilan Tnasyning
n9inEFilosNzFFAUNAIARNNANAINILANNYLN
FLALNAY LI NTIAK 30 WNAedu at1ees 5 Ju

sadtayi (NCCN, 2019)

] '
o A '

4. malden ludibaunsendiladaidese
nsdafinseiala i ginlsapadilaings loy
TuRengs MsyaRmninaeeailafiindni i
nunaiNnsgu usu qﬂﬂ@mma@wié’%ﬂm
ﬁué@m@ﬁﬁmmm Renin-Angiotensin System L1 ACE|
(Angiotensin converting enzyme inhibitors) 1178 ARB
(Angiotensin Receptor Blockers) mem*‘?{@@ﬂqw‘éﬁuﬁ
Neurohormonal i1 Beta-blockers (Ohtani et al., 2019)
8ng ACEl 81afiuadnaiaes Aa a1nisle ngias
Tdanunsanusieanislels unndanaiansounldngs
811 ARB Ui da1eNgH Beta-blockers HAa1ALY A

ANTINITLAUURIFI LAT 189 A9UUNEIL1aAT W4T

61

Auuzthgihenliuanguasnanlunisdannenis
fAating i lo wtihila qu windainisassiawLwKne
5. MeTNLALTIR luksaaTinannuzFLmMus
IS A =3 ¥ o (73 dl aa M Yo
fffthanziasinunawulideansantdismnue lHiuua
fnapasiatinlaniandainisinmaugaadeiinase
o a aa i a dl =
ngaliuTIRegNalAuN I wenunaduntslung
vy . e
guagieniunuinlunisdesiuuasdaingunin
HIaATaRAINNLIFUFIUN AITIUNIIINUELNNTALTY
aa ] v Y aa =3 v KX A o
TInFNALETaATIRANNLETFNUNAINANA LT
TENANITuNITINLNY Usznausag 4A1iNR1919R99a
pntinsaniuunng Wdayainaaiunadnemssans
nsfnunluszezenn ApMuuuuEun1sliulanu
woAnasugan I wzth WiranTimiutlssdnnnainum
1A%y uwuztnsdannainisialng 1 nnsaaIny
Aauisinun Hansdaands s uasdemianis
AARBUINNLAINNINRALNR (American Cancer Society,
2019 ¢) LHAN9INHIAUGAR HilveuazayRsiagN
faaaaInnieine naanmnauidudireanzise uay
P a ol/ 1Al
Fangoudaaoniiulaannlufinugua nunassy
Urugsn, desds MiNne, indsuns grisuzise@ns
waz@uned MAdns (2561) Anwnavesidsunsy
WTNATIINNITUFANIT D UL LU AURAZULLILNUNNS
Mawsulugsantinanuzidasinun Tnedinisyane
sineaaanDetlymn Auinuwamianisuila numou
szaunisniatindnisa uazsaNa NN UUaATIA
uazfjgua tneldalauazinvimiaoinena 10 W
AFU0ATANAINNLTFIUNTTUINNTINEN Lag
AnsuEINLIan N msAn T ludda i 2, 3 uay 4
mendaldFulsunsudanann wudn nguilasullsunss
AN195U 5 AN UL UNAULAZ NI UNUTR A GTY
FEMINNFNEN HHNNIUNWTIR lugsanTanain
i usauiurlaresnisinengUae 1Ay

(Runowicz et al., 2016) IALNLTLIAAITTINAN AU



NITIMTNYIVID, 69(2), 56-65, 2563

Thai Journal of Nursing, 69(2), 56-65, 2020

r;liﬂmmea‘@uﬂﬁ*ﬂﬁm@mqm%\iﬁmmﬂ anla uaz
Foan mondadszanumisseuiianunsoguanaz
fayaldetereiiles

6. MsAATIAMSINNULRIII LamNR £t
FH&F1eN Trastuzumab AAF1EEUNNIMIA Echocardiography
VB Multiple gated acquisition scan (MUGA Scan)

feuldfuen wavszudranisiuennn < 3 ey lne

|
yalal

g LVEF fleendn 53% neufuanmosdinwunne
nnznieialaniouana (Plana et al, 2014) N19ANEN
294 El-Sherbeny, Sabry, Loz Sharbay (2019) L‘ﬁ@ﬁmmu
A1 LVEF 294gi9eszuinenslden Trastuzumab
WLTNIZELIINT 6 lADUNENAINITITEN Trastuzumab

Fnsulasuilasuessssu LVEF Nnnnqnusawinty

fauaz 10 wanunamsiuligihamszuiniiennn

ANATYTDINNTNIATIAANIIA

unggl

Wesavialaannislden Trastuzumab lugilae
uzdaduneiia HER2  fuensiliftaszaadi
TULIUATEURTE aﬁ”ﬁﬁuuﬂmmmqma‘uwmﬁ Tne
L@Wﬁxwmum%qﬁuwmmﬁqﬁmﬁmma‘ﬂmﬁumz
dugangunmnaunisamagiageanainizneiung
eaaisiunmunninzesdilon Sediugeddiana
immLiﬂmﬁlmﬁumﬁﬂmﬂzﬂqamﬁmﬁmmﬁm

HER-2 wuusjaiiinedepsauAgu

LANA1SDINDY

' N A a - a a £ = aas £
NUNITITU ﬂ:u:m, WAAT ATHINRA, LNATUNT @Wiﬂzﬂi‘;‘i'&‘ﬂﬁ, LAZAUNA ’Tmﬂm/]ﬁ. (2561). NaUadlsnsd

AEINNI LT ANITNUL L ALLAZ LLILLN LN 99 UHUT A TudsanTananuzifasinun lusyeysrud g

NN95NIN. 2719499WENLIRNYUITUA, 20(1), 197-208.

AnuiNTfTN Neaw. (2551). AnuAnantinlun1sguainfilaa s iU, 9198974790790, 23(2), 11-25.

American Cancer Society. (2019 a). How common is breast cancer?. Retrieved July 5, 2019, from

https://www.cancer.org/cancer/breast-cancer/about/how-common-is-breast-cancer.html

American Cancer Society. (2019 b). Targeted therapy for breast cancer. Retrieved July 5, 2019, from

https://www.cancer.org/cancer/breast-cancer/treatment/targeted-therapy-for-breast-cancer.html

American Cancer Society. (2019 ¢). Living as a breast cancer survivor. Retrieved July 5, 2019, from

https://www.cancer.org/cancer/breast-cancer/living-as-a-breast-cancer-survivor/follow-up-care-

after-breast-cancer-treatment.html

American Heart Association. (2019). Classes of heart failure. Retrieved August 1, 2019, from

https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure/classes-of-heart-failure

Asif, H. M., Sultana, S., Ahmed, S., Akhtar, N., & Tarig, M. (2016). HER-2 positive breast cancer-a Mini-Review.

Asian Pacific Journal of Cancer Prevention, 17(4), 1609-1615.

Balic, M., Thomssen, C., Wrstlein, R., Gnant, M., & Harbeck, N. (2019). St. Gallen/Vienna 2019: A brief summary of

the consensus discussion on the optimal primary breast cancer treatment. Breast Care, 14(2), 103-110.



NITITNYIVIA, 69(2), 56-65, 2563 Thai Journal of Nursing, 69(2), 56-65, 2020

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., Torre, L. A.,, & Jemal, A. (2018). Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: A Cancer
Journal for Clinicians, 68(6), 394-424.

Cameron, D., Piccart-Gebhart, M. J., Gelber, R. D., Procter, M., Goldhirsch, A., de Azambuja, E., . . .Jackisch,
C. (2017). 11 years' follow-up of trastuzumab after adjuvant chemotherapy in HER2-positive early breast
cancer: Final analysis of the HERceptin Adjuvant (HERA) trial. Lancet (London, England), 389(10075),
1195-1205.

Curigliano, G., Burstein, H. J., Winer E. P., Gnant, M., Dubsky, P., Loibl, S., ... Xu, B. (2017). De-escalating and
escalating treatments for early-stage breast cancer: The St. Gallen International Expert Consensus Conference
on the primary therapy of early breast cancer 2017. Annals of Oncology, 28(8), 1700-1712.

Dai, X, Li, T., Bai, Z, Yang, Y., Liu, X., Zhan, J., & Shi, B. (2015). Breast cancer intrinsic subtype classification,
clinical use and future trends. American Journal of Cancer Research, 5(10), 2929-2943.

El-Sherbeny, W. S., Sabry, N. M., & Sharbay, R. M. (2019). Prediction of trastuzumab-induced cardiotoxicity in breast
cancer patients receiving anthracycline-based chemotherapy. Journal of Echocardiography, 17(2), 76-83

Farvid, M. S., Chen, W. Y., Rosner, B. A., Tamimi, R. M., Willett, W. C., & Eliassen. A. H. (2019). Fruit and
vegetable consumption and breast cancer incidence: Repeated measures over 30 years of follow-up
International Journal of Cancer, 144(7), 1496-1510.

Genuino, A. J., Chaikledkaew, U., The, D. O., Reungwetwattana, T., & Thakkinstian, A. (2019). Adjuvant trastuzumab
regimen for HER2-positive early-stage breast cancer: A systematic review and meta-analysis. Expert Review
of Clinical Pharmacology, 12(8), 815-824.

Guarneri, V., Lenihan, D. J., Valero, V., Durand, J.-B., Broglio, K., Hess, K. R., . . . Esteva, F. J. (2006). Long-term
cardiac tolerability of Trastuzumab in metastatic breast cancer: The M.D. Anderson Cancer Center experience.
Journal of Clinical Oncology, 24(25), 4107-4115.

Jacquinot, Q., Meneveau, N., Chatot, M., Bonnetain, F., Degano, B., Bouhaddi, M., . . . Mougin, F. (2017).
A phase 2 randomized trial to evaluate the impact of a supervised exercise program on cardiotoxicity at
3 months in patients with HER2 overexpressing breast cancer undergoing adjuvant treatment by trastuzumab:
Design of the CARDAPAC study. BioMed Central Cancer, 17(1), 1-11.

Jawa, Z., Perez, R. M., Garlie, L., Singh, M., Qamar, R., Khandheria, B. K., . . . Shi, Y. (2016). Risk factors of
trastuzumab-induced cardiotoxicity in breast cancer: A meta-analysis. Medicine, 95(44), €5195-e5195.

Jones, L. W., Habel, L. A., Weltzien, E., Castillo, A., Gupta, D., Kroenke, C. H., . . . Caan, B. J. (2016). Exercise and
risk of cardiovascular events in women with nonmetastatic breast cancer. Journal of Clinical Oncology, 34(23),

2743-2749.

63



NITIMTNYIVID, 69(2), 56-65, 2563 Thai Journal of Nursing, 69(2), 56-65, 2020

Kong, Y. W., Bagar, S., Jerums, G., & Ekinci, E. I. (2016). Sodium and its role in cardiovascular disease — The debate
continues. Frontiers in Endocrinology, 7(164), 1-17.

Kreiter, E., Richardson, A., Potter, J., & Yasui, Y. (2014). Breast cancer: Trends in international incidence in men and
woman. British Journal of Cancer, 110(7), 1891-1897.

Lee, M. H., Yee, J., Kim, Y. J., Moon, J. Y., Kim, J. H., Rhie, S. J., & Gwak, H. S. (2017). Factors for time to
trastuzumab-induced cardiotoxicity in breast cancer patients. Medical Oncology, 34(12), 199.

Limon-Miro, A. T., Lopez-Teros, V., & Astiazaran-Garcia, H. (2017). Dietary guidelines for breast cancer patients:
A critical review. Advances in Nutrition, 8(4), 613-623.

Masoud, V., & Pags, G. (2017). Targeted therapies in breast cancer: New challenges to fight against resistance.
World Journal of Clinical Oncology, 8(2), 120-134.

Maximiano, S., Magalhes, P., Guerreiro, M. P., & Morgado, M. (2016). Trastuzumab in the treatment of breast cancer.
BioDrugs, 30(2), 75-86.

Moss, L. S., Starbuck, M. F., Mayer, D. K., Harwood, E. B., & Glotzer, J. (2009). Trastuzumab-Induced cardiotoxicity.
Oncology Nursing Forum, 36(6), 676-685.

National Cancer Institute. (2013). Cancer in Thailand Volume VII, 2007-2009. Retrieved July 22, 2019,
from http://www.nci.go.th/th/cancer_record/cancer_rec1.html

National Cancer Institute. (2015). Cancer in Thailand Volume VIII, 2010-2012. Retrieved July 22, 2019,
from http://www.nci.go.th/th/cancer_record/cancer_rec1.html

National Cancer Institute. (2018). Cancer in Thailand Volume IX, 2013-2015. Retrieved July 22, 2019
from http://www.nci.go.th/th/cancer_record/cancer_rec1.html

National Comprehensive Cancer Network. (2019). Exercise during cancer treatment. Retrieved July 22, 2019,
from https:// www.nccn.org/patients/resources/life_with_cancer/exercise.aspx

Ohtani, K., Ide, T., Hiasa, K. I., Sakamoto, I., Yamashita, N., Kubo, M., & Tsutsui, H. (2019). Cardioprotective effect
of renin-angiotensin inhibitors and beta-blockers in trastuzumab-related cardiotoxicity. Clinical Research in
Cardiology, 108(10), 1128-1139.

Onitilo, A. A., Engel, J. M., & Stankowski, R. V. (2014). Cardiovascular toxicity associated with adjuvant trastuzumab
therapy: Prevalence, patient characteristics, and risk factors. Therapeutic Advances in Drug Safety, 5(4),
154-166.

Padegimas, A., Clasen, S., & Ky, B. (2019). Cardioprotective strategies to prevent breast cancer therapy-induced
cardiotoxicity. Trends in Cardiovascular Medicine, 30(1), 22-28.

Plana, J. C., Galderisi, M., Barac, A., Ewer, M. S., Ky, B., Scherrer-Crosbie, M., . . . Lancellotti P. (2014).
Expert consensus for multimodality imaging evaluation of adult patients during and after cancer therapy:

A report from the American Society of Echocardiography and the European Association of Cardiovascular

64



NITITNYIVIA, 69(2), 56-65, 2563 Thai Journal of Nursing, 69(2), 56-65, 2020

Imaging. Journal of the American Society of Echocardiography, 27(9), 911-939.

Runowicz, C. D., Leach, C. R., Henry, N. L., Henry, K. S., Mackey, H. T., Cowens-Alvarado, R. L., . . . Ganz,
P. A. (2016). American Cancer Society/American Society of Clinical Oncology Breast Cancer Survivorship Care
Guideline. CA: A Cancer Journal for Clinicians, 66(1), 43-73.

Schmitz, K. H., Courneya, K. S., Matthews, C., Demark-Wahnefried, W., Galvao, D. A., Pinto, B. M., . . .
Schwartz, A. L. (2010). American College of Sports Medicine roundtable on exercise guidelines for cancer
survivors. Medicine & Science in Sports & Exercise, 42(7), 1409-1426.

Scott, E., Daley, A. J., Doll, H., Woodroofe, N., Coleman, R. E., Mutrie, N., . . . Saxton, J. M. (2013). Effects of
an exercise and hypocaloric healthy eating program on biomarkers associated with long-term prognosis after
early-stage breast cancer: A randomized controlled trial. Cancer Causes & Control, 24(1), 181-191

Tai, W., Mahato, R., & Cheng, K. (2010). The role of HERZ2 in cancer therapy and targeted drug delivery. Journal of
Controlled Release: Official Journal of the Controlled Release Society, 146(3), 264-275.

Torre, A. L., Bray, F., Siegel, L. R., Ferlay, J., Lortet-Tieulent, J., & Jemal, A. (2015). Global cancer statistics, 2012.
CA: A Cancer Journal for Clinician, 65(2), 87-108.

Wirtz, P., & Baumann, F. T. (2018). Physical activity, exercise and breast cancer - What is the evidence for

rehabilitation, aftercare, and survival? A Review. Breast Care, 13(2), 92-100.

65



