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#Abstract

Background: Anthracyclines are the most frequent cause of treatment-induced cardiotoxicity and
can cause severe morbidity and mortality during the life.

Objective: The aim of the present study was to assess the validity and efficacy of cardiac
biomarkers such as serum troponin | and creatine phosphokinase MB versus the standard
echocardiography for early diagnosis of anthracycline-induced cardiotoxicity.

Methods: This was an analytical study in which 46 cancer patients who received anthracyclines-
containing chemotherapy were investigated during 2007 to 2008.patients were selected based on
obtaining a convenience sample using a consecutive sampling method. The serum levels of CKMB
and cTnl were measured before treatment, after the third cycle of therapy, and following the
completion of chemotherapy. Echocardiography. was performed a year later for monitoring the
cardiac function. Data were analyzed using.chi square, Fisher’s Exact and ANOVA tests.

Findings: Our results showed that among three diagnostic methods (serum cTnl, CKMB
measurements, and echocardiography) to diagnose anthracycline-induced cardiotoxicity, the
echocardiography was found to be of higher value compared to other two laboratory tests measured
(p<0.000).

Conclusion: Considering the high diagnostic value of echocardiography in monitoring the cardiac
function during anthracycline containing chemotherapy and also high cost of laboratory testing of
CKMB, cTnl, it recommended that: the ECG to remain as a valuable and cost-effective technique
in monitoring the cardiac function.

Keywords: Anthracyclines, Creatinin phosphokinase, Echocardiography

Corresponding Address: Faculty of Nursing and midwifery, Center of Ramsar, Babol University of Medical Sciences,
Iran

Email: Ghafarifateme@yahoo.com

Tel: +98 9113957721

Received: 2008/06/01

Accepted: 2008/09/03



WM Oltews3 dOF 53 I o5lad comd s Jlu 538 (S p sl o015 als s 4

3 WU (B Cogoumms (sl )3 (155913, 5551 L (B s ad bl (o] )5 e

FEX gpas aped S5 Sy T g lak acblé ¥ olleS gl 2S5
*kkkk *k*k%x

$9slw ypaio doe 38D sl (& desme iS5
S anly oDl Sl3T olKily (g59005] g 95 09,5 Lokl *
b (Kb, pole olSisls (gl 09,5 ole it guieg e **

* %k

Db (S pole olStily gye g B loluaFFH
yusoly () Sbmaw plol i lows (55905001, L kkk kK
Email:Ghafarifateme@yahoo.com SANTAAVYYY 315 (o) ) dabold (g5l yy 0382315 ¢ pusaly 2518 o]
AVIEINY s pdy 0,6 AVIEINY sl p Fo,l

LXVCES

5 Sre 5 ohlon (S5 Jgbo )3 205 gl carge Al o 5 it gl By Sl il (ol o Elo (5l oSl 5] e
g T e

oS (BS e SSIL olb pola il g 5 kS shud il S Jold ol el adls o] auglio glais & alllas 182
15 plosl Sl 5l e 1 86 (B 0)lse (3909

5 Lo ol 5T U loys ot € g ol s 4y Do slas T5 L8y WAS 5 3¥AD (sl Sl 5 blow aolllas oyl 4S9, 9 Slo
o T 350 gt g5 5l oyiwd 13 9o & G5 Wged by b pLl yusl) (g) Sl plel sl oy (125 53 (5
ez b ladSS puS A b)) (Sleyd (e plasl 1 a5 0,53 (el A gy Sl JB B polaitl (89 g S gk (]S
323l s sgiome (o)lol slagygeil L odls s b g sy Slodisond 955 3l xSl o g oy 958 5l U (S 020,81 L 5
b el uilyly T g i 380

0s5) 55225 551 ) oslisal (31,5520, 558T g jUSgad (iil)S (oo isns i) ool (B9 A plnyd o 0 LS gl Hbaidly
(P<e1++Y) 392 350 o dSoll 3l G s | (36 a3 B (slo JaSld Glomis g, 3l e (52 ol 1l 8

YL aipin g Ly g LapdSeal T gh 3 80 Slos (g )3 (B 0) 5581 (VL (st (5] 42 455 s 38 S o
255 )18 odlisl 350 8 3Shas S8 )5 im0 g G5l b gy e gt 4 (B 0) 581 4 05 00 o da ol

35535551 il e Sl 5T 2 051908

tdo b0

A 5 o). P . . N
M 3o e il Sl gl 23 g 3, Sk 4y o]
Jolss o mld iy slacaS 5 5 b Sl gl
A4S A gy do iy (B Cuow 00 S Dbl
> 9 il i S Sligega)lS an i g S

(v-8)

o=l 5l =il 8 o E o WWgd e blusS

cymmnalagls o bl 3] 5l U Sl 51

e sgn ol o jl g ls ) Xgu so o3l
oo 53 (ploghy plol (SisS Lawgs &5 359095 15
=950 s Jolge lgie b Ll 1 onlil codgime
3 srmwg i ey o 1y Ll YL (5] oais
356 5 gyl cpl b wlgd sl 03,8 ol gyl s



L8 5 0LeS sb,gd S5/ s b slaarle ST, awlis

2l S p S o allad ok e (Slgres)
Sy opioned 9 b Slpl cage Wlg e g Aitan
Gl 3395 s igd Slb s lilos 0 9
Ui yba, 5l 03l 5 LSl 51 51 50 5,8 g
YIS (ROWEAR (ORI X eI -
loasls oS dulie G b adllas ol di) .l
L (LS 9d (il 5 B polaidl (y095) (18
B ) (e ol B puS) (81,550,555
2 Lo elSemsl 5l Bpase ) (36 Cogones (035
5 plosl Gl ) Mo flay
1 g, 9 dlgok

o Mo ohlow pled 59y 3 (el adllae
3 31 & oSl il b (Slo)d (sond o0 5 oy
Sislon ooy Lise 53 YAS ole (63 b Y¥AD olo
o plogl (- ¥7) K391 (6 ity (g) dlowas plol
ol (glaeli iy 3 J leMol (5 505,-5
593 (oSl 3l 9 i (oo Ailo ol aiits
2l glojon odliul )l 2975 0550 913 (2025
Do 0yl 305 slaaxdd slaai g Jloyd gewd (clag)l>
by 5l (o oo S Sl gy S g5
Slual o)Ly medei 9 hlap & alye b Gl low
SLeMbl ()5l gz o Legheolis) Clo 5 (imghy
s 6550l 3l oslizal b 5 5 Slae sl
g o olaid] s y) (B lapadls oy
3 o Sle)d (cordfg et 5 S (LS ghund (il S
b syl ol e 3l am Sl G g 0093 (ppoge
SIS ST L (o gl (s uS) S 3 ySlas
ord g9y jlam Jlw S g gleyd g9, 51 B
Sl adlae 5l oj hlew b Cd g )y p Sleyd
Ol il SeaSsy] (6)low 4 Mo 3181 15
G O Gl S (slaom > slaslan 5 YL
b (S5 03) S 951 oll ) o3 0+ 5l 35S
(s S (e VMO Sl 5k (il S) S

o WY 5l cilies clnadllas olul s log)ls
Ao VE 4Vl reod slajgd )3 (5 5 0ad ()15
oSl 3T B ) ol 2 s el s 3
D98 3ol (e g ()35 b Sjgo & Cunl (S
Ol o Coow Jlad (S S (ol slaios
o ploul g bas Wl ST a8 cygb 4 lag,l
Eyibge badlas oyl 51 S gd IS b 4y Lol un
Sligrogn)l8 plad )5 (lizan oilogs g Sl sl
PYL (razs slajg3 0 052 4 oSl 51 G5b
(RN
Soj el 2l Lol 5l Bjme Jis 4
S Ll Sl slapmdlSo oS Wil o 5las]
e o A > VS i ) 5l g0 o
IS gagetis cge 10 LapdSal 5l L oloy
oMo 51U bl b baols wlg5 e 45 5 5 Slas
ables nl gd L)l 5 dbxl (B (bl sy
(B S 3929 2 S (oMo £ g Cunl (S
1 5333, b o s g w4zl
2 B slam 3l oo o (g0l g 35 5l
Mlasl 50 (loys (cmd 31 (36 (ol Corous et
@8 byl g olerd claSolis cals (ol pl
032 LS 4 38 g0 sl el Car wy255 45k
S ool L5 bnadlas 55 Vel (5550 adiged
5195 9 S hnd tl)S ile B (cla sl
Lo sl b oy s ilens o o8 polias
ke S olis g anbe Gl (aeg BB ol 4
Spas il (8L (A Coon i Gl 0l
g SiligmagyylS lyais Mnn Lo yulSnsl 1
B ez o (B S gy ol (S
Ler ok ol o b)) b 5l 5 28l e
y90 33 Lol g (wolaid] jo 81,5500, I eolasl
by e ol 45 e S by 65 o5l
oS ol 510505 sgng p i 5lisl 31 S0y, LS 65T
& gm0 dy 48 Lol ol 1 86 (B 2)l5e



WM Oltews3 dOF 53 I o5lad comd s Jlu 538 (S p sl o015 als s A

WY )3 5US ghund (yil S (oo pm s (yiroe
Slesd (soed g9 | gy Jlw S hilaniio
o B olai] (g5 (o pdaw g b s
Slesd (oed E9)b I iy Jlo S o )3 VIV

(Voo Jgiz) 35: (rmbo 3o
Curdg cams 5 dalllao 390 31,31 Jlglyd ) Jouo

B S adli g co plu GladST pus

s Jlo S Orage 1 A ot ol
. B B R B P2 Ehed)
Slopd o g9rd | (Slopdoord 0y
lop Slass lo sl =
b Foke
AYIY L5} Y| B+ (solumo
< PINETI:
Loy - u]m
x5l s T
Vol v Ve/A )
Loy
\eo 5 \eo 5 Js
\eo 5 \eo ¥- b oS
AYIY YA I 5 R S ghnd
Ve [2 Ve 5 Js
YAIY s Al | owY b RIS
L)
Yy V. W | oA b “‘:5
\eo 5 \eo 5 J

e ooy MBS S 0y e i
S g8 sl S sl do WSl ie (P<e/++Y)
B8 pola Bl g9y palbe (pSSlie (P<e/+Y)
Sl (sord 0)93 (yoge Sl A g3 )3 (PS </ 2 )
Solal Slaisina SN (9, 51 oy Jlo S
(Y oylods Jgin)as oanliie
U by sladss pus il duwlis -Y Jois
3 2390 SRl > (B b yad L

s o b S| ege T an SN o Olj
b o g9y ] (5o 093 Slesd sonh e
P X X
sley sley
| adss
<efoo) | OYIYES/A D¥ /NS0 sepk oy | S
(Mo ) ol
ol
<-/-¥ YV/0EY/Y AL E-LV RV R V2 = - L W IPC TR gv W
(ks 2 25
0995
L
Sefeee | oISNEIYY | ofdeekolAd | ofooNES/NY i )
2 pSb)dd
(3 (oo

ool el o ¥ 5l 5ot gy ) g8 b
ol g Jlw Ve VU (o b 2l 93 51 S0
Lawgs odel Cauwd 4y SleMbl . pwbite Sloydgiy dbsl
Slo sl gl b}l ol 1 a8 b muasie S,
(S it iy S s polaibl (45929 )5) (oo
sloasdl luly (o8 Coow Al (2bj)) g gllae
e ol s S Cdl Ojge 4 (BS9S]
oy (g5 S GBIl sop3 Ve (gsls b ke
plod b o il B0 (golws L JpS 4
Jlo)l pizme Bilof] 55 50 Sy (18 (sladiged
S s i, S ags s ol olslys g W
2 byt YE oluo b S0t 5 (b VY 51 508
wobaid) gy (o paw (pioren Ab 4B s
b 5o gl e g Sl /o) ) S B
b (A by e p)SPU /Y (ol
WU 5 i sl pgiima o 3Lal (slaygnsl b Laosls
45 Cowl ) S5 oY ad Ll g s i)l

D P< /0 adlllas oyl > (g me plaw

HEPVE| IS

Do JLw FYE /Y ddllas 5)50 28l oo (1 Sle
B J YA LY. w03y 53 (1o)d 00/F) ol 3l S]]
o 1ol S0e G She Aoy AF/F 5 b
YEIY g cpmmlob 3T b olyloss 2o > S/ ¢ Sl 5]
593 CrpSotem NS oe gLy (gl b o)
ord 0)93 S 33 (Span lajsd ggeome) 91> (2o
Bee L Yer (2o)d £81Y) dalllan 5590 3l 31 5o ( Sloyd
Sygo &1y gl (303 YVIV) (il 3851390 p)5 e
YYIY 320008 o il celw YUY b (s
[EYRWAL I IKVESLIR Y YL ST IPRVI PAT-SWEP LS [ U IRV
L plos Lo St g lolindslSws 1 doyd OY/A 13 4
A g 03l o S 5]

S oy 8l oD VO > sl ladss yuS

Dgm o) B0l 5aS (Slopd cend 935 I ey Jlw



L8 5 0LeS sb,gd S5/ s b slaarle ST, awlis

e S el ol bl (g9 aw (650l
Eplin pils aalllas b 4 ol 558> L3550, 86S]
Sty adllao dy o a5 4 S 0 '
slagadls b (S1503) 681 39 555 il cae
Gl p3Y 8
sobadl gy (o pdlie (o pol adlas
Jbw S g Sloys (s 0)93 (moge Sl a5 8
Ol el 22y (o )lol Yoo iglis ol 9 5l g
2 e cctllae ) )LSen 5 (Saw adllas b adly
Oty by 4 Moo sla Y2 (59 1 &S Lol alllas
oy s be (g L Pl Jowlyony 5l o)y cos
(sob 099> Owoges 1w ¢ Jd BB ool uigyg

Vol
’ ).;)13

ool I gime glis oy candh 0)93 (L 5 (Sloyd
oS 5o ol 35 o Kes 5 Jlua)s Vcals gn
ohbes » el (pola il (ggy waw ol
@nlgs jom Gl L (Slopd (cond cod g Sy
) sl 0393 ol o 0azy] (elo Jls o 18
OEsS (oo pildie (e 2l adlllaeys
o Jbo S5 0995 poge jlam (J8 ) JlaSgand
il g2 (ylol I ine gl @lo )3 mh 904
2 s cilas e 5 silyge ddllan Ly 45
313 o LS g (]S p3lie i Ll aslllae
ol gy Jolye plod o Gl b oy cow

(W).by

2 O a5 S 5:le (g pol> adlllas >
o &35 Jlum s S g 0590 (yegeo Sl dn (S
B L aS clls sgmg (oylol Iy me glis Slo s
0O 3 1y cllas Wnaslllas
Cundg L 91> (2025 593 s adlllae (0] 5
9 bk > B olail (ggy g LS giud (il S
5 e (s)lel bL)l Loy (ord 3l gy Jlo S
599 Hlade Liolial oS S py il dgng (o) sime
9 JUsS gt (i) palde ialS L gl (e
L pste ol oo Lol g2 oo G cobais] (g9 5

(P< 1o o) o P 0Y) 91> (om0 595 (e
SLer® o slagls plw (lojon Sya o
Candy Ly (P<e/+¥) 9)5 o925 0920 9 (P<+/++))
g b polasdl igngy o ol ladss S
o 0393 (o9 3l Aoy e B LS s d (il S
el L)l ol g9y | oy Sl Sy 5 Loy
A odmline (o) ize

Olojer Spae S (o3l, 81 )5 (8 Coogon
VEIV bl Lo oSl g bl gl iy
D Lo ST g alSsl 3l lojan B pas 1o o>
ylelindslSns 5 lSalgi] lojon Brae 1 9 a0y
Dgr o yd A

(5 305 Ao g Coum
il oolawl ybgy aS ol iy sl adllas pls
3 3L Comgoun—s a5 ) (S 93)L S oS
(8 slapasls Gioms Gy | Gl oSl 2l
Cetllas (sulyge slaaslllas ol b 4Bl -l de S50
wlwls ) (81555, LSsST sl ¢ g aalllao )3 )l
b o lelandslSan 52555 j1 (AU (A Coron gl Mo
Sy=Soilasl 4 s )0 g 0aiiS S YL o0
Conlys o8 coba il gy e (ol adls
G5 3 (3 (8 oo oMo gl S0l
55 S 5 ag sl YL 590 b alolasglSns
sl gy S— ly—e 4]y BlS o)L S s
Copomw (s 9 o8 3 )Sdos b5 sl (ealed e
Lol it ils At dalSnl 0l 525 51 i (ol
5 Sdgiwld 5 Shas 81,5 90,8681 plol b wisly Lis
SlLaclon 5 900 ilen ar Ol Sgtues
pLosl eizred ol (o S8 B (glao
Capndy (s S (solio 9y s (215 920,55
(5520 0ol al 38l s Js ) b5 (Sualizdgan
ooy ol JUua)S 5 S sradlas gl Ml
L LagelSal 551 52,55 51 (536 (ol8 s (3] o5



WA Oln cOF 353 3)F o5lod cons s Sl e g5 S p sl o8l ol s \e

S99 o e skl b o oSl il 8 yume |
SYob dwgn (g 3)F 45 JSB (p
=8 Coomw Celo YV (550 )3 ol )lon > s
gl adlae Ly asil ol .csh JWis 4]y 508
ool gy 45 3l s adllas oyl syl ilss om
33U Cogon—s astis )3 (S5 93) LS ST
8 gl S loger St (g, 3l e Lo oelSl 31
09 S lpe @ Jupe SS9 g 5
Sra—o jl (b (ol Comgons ;> (oo el
FhS pie (09 o ptyd B s 4 el il
o Ogrde (emed 9 (g (02l dndl b led

D90 dpogi ()9 4o

18,5155 vl
el 1383 LA o lin e 1S5 BT g San ]
ol ol o5 4 2y Lo &5 e oo g o

‘&‘ o3k
1. Sked RT.Antineoplastic drugs and
biologic response modifiers. 6" ed.
Philadelphia: Lippincott.Williams & wilkins
publisher; 2005. 205-20 [Vol 4]
2. Chanan-Khan A, Srinivasan S, Czuczman
MS. Prevention ( and .management of
cardiotoxicity from antineoplastic therapy. J
Support Oncol 2004-May-Jun; 2(3): 251-66
3. Lipshultz 'SE, Alvarez JA, Scully RE.
Anthracycline ‘associated cardiotoxicity in
survivors of childhood cancer. Heart 2008
Apr; 94(4): 525-33
4. Kremer LC, van Dalen EC, Offringa M, et
a. Anthracycline-induced clinical heart
failure in a cohort of 607 children: long-term
follow-up study. J Clin Oncol 2001, Jun;
19(1): 191-6

bLs) glel y a5l e oy (el S Condg
ot dalllae L 45 0 ssnliie ()l xe g Cute
For oo oo b as o lid g9 .0 cisllas
(o) 9eS 93 5| gy oy pyS (e Voo g 0O
53,8 Ch ey (ol o Cuow 4 &5 Slons 5
4SS S o dog d Wb Mo D WA Y Y g @
L2 Lo phlos plad )3 (ppmigygnS 9o L ployd
995 Bgle @ya e p p)S oo 00+ 5l VL (e
Aot s 9 (Al (leyd Cov &S Shilew
Grore p p ke A 0dd duog (aead jgd Sl
a0y Sgn g &9 3l diine 3 a5le sl
chad S5eS (mead slajgd )3 Lag)ls (ol Coonn
Sheslaiaal e 8 Cuaw Cle j 84k il g i sl
sl oSl )lon ployy sl YL (moos lajsd
(;).39{ REYJes

o o (o 33 L adlas (0]
Ol ldsS Sl g IE1 (B sl el
59 ol o Conl Aiine gld 8L o R o
DS e Foml 202 S 0 (ol Cuous Aslie
oy hleaws )0 4S8 Cowl 0l astine Mol i
336 ol 4 Ml Szl B (gl (g los 3925
oy ol 8l ol Uy md oo LaliEl | U Sl
aoy 01 Ll ol o2 (sl g0 62, Skes
(;).Jj)b 5,8 g0

L5 lopd (soud slogyls plo plojor Bpae
B slapadld 5 oo pla (s S Cundy
Aogld addllae Ly oS .cusls 393g (o)lol Hld gxe bl
3 ks i atns cnl 53 205l8 Tn)ls g3 om
15lg5 o o B olSeasl 5l ) e o) ond Jalse
&S (Ghgme > Jles ol g e (S e
B oo iy Gy LSl 51 oo
ol e Ao Gl Sl 51 G50
acls g ST IS ol &S Attt oS5 Loloe
U (B oo b gyl 295 0950 (g A JuSTT



AR

LS 5 0LLS 5L, S5/ s B Gla s le ST, awlis

5. Ferguson C, Clarke J, Herity NA.
Ventricular tachycardia associated with
trastuzumab. N Engl J Med 2006 Feb 9;
354(6): 648-9

6. Foyd J Magan JP, Pery MC.
Cardiotoxicity of anthracycline-like
chemotherapy agent. Up to date. available
online at: www.uptodate.com/ internal/ topic/
Accessed in: 2007 Oct

7. Zipes DP, libby P, Bonow RO.
Braun wald's heart disease. 7" ed.
Philadelphia: Saunders; 2005. 2122-3[Vol 2]

8. Pa VB, Nahata MC. Cardiotoxicity of
chemotherapeutic agents: incidence,
treatment and prevention. Drug Saf 2000 Apr;
22(4): 263-302

9. Roila F. Cardiovascular toxicity of
chemotherapy and radiotherapy. Cancer Treat
2004; 30: 181-91

10. Sandri MT, Cardinale D, Zorzino L, et al.
Minor increase in plasma troponin predict
decreased left ventricular gjection fraction
after high- dose chemotherapy. Clin Chem
2003 Feb; 49(2): 248-52

11. Sedky L, Hamada E, Sehim H, et a. The
value of troponin measurement in assessment
of anthracycline induced cardiotoxicity in
breast cancer. J Egyptian Nat Cancer Inst
2000; 12(1): 35-40

12. Cardinale D, Sandri MT, Colombo A, et
al. Prognostic value of troponin 1 in cardiac
risk dtratification of cancer patients
undergoing high- dose chemotherapy.
Circulation Jun 8; 2004 109 (22): 2749-54

13. Seidman A, Hudis C, Pierri MK, et al.
Cardiac dysfunction' in the trastuzumab
clinical trials experience. J Clin Oncol 2002
Mar 1;20(5): 1215-21

14. Morandi P, Ruffini PA, Benvenuto GM,
et a. Serum cardiac troponin | levels and
ECG/Echo monitoring in breast cancer
patients undergoing high-dose  (7g/m?)
cyclophosphamide. Bone Marrow Transplant
2001 Aug; 28(3):277-82

15. Yeh ET, Tong AT, lenihan DJ, et al.
Cardiovascular complications of cancer
therapy: diagnosis, pathogenesis, and
management. Circulation 2004 Jun 29; 109
(25): 3122-31



