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Abstact- Cancer patient receive various cytotoxic drugs Boeigtion with antiemetic drugs such as 3HT
receptor antagonists as their chemotherapy regi&téf, receptor antagonists have been reported to produce
changes in ECG parameter. There are only a fewestiatiout cardiovascular events of these drugstianpa
receiving potentially cardiotoxic chemotherapiebeBubject of this study is to evaluate ECG chadtes
administration of chemotherapeutic agents and geamin (the most commonly used 5Hihtagonist in Iran)

in adults with cancer. For this clinical trial syydall cancer patients referred to department dfatéon on-
cology of Imam Hossein Hospital since August 2098March 2006 were evaluated if they had inclusion c
teria. Granisetron (3 mg) was infused intravenouasigr 30 seconds just a few minutes before chemathe
peutic agent administration. The 12-lead ECG reogrgias obtained before and 90 minutes after infusfo
granisetron. One cardiologist determined PR, QRS, @fgvals and heart rate of all ECGs. During the
study period 54 patients fulfilled our criteria. Wppairedt-test, the PR and QTc intervals, but not QRS inter-
val showed statistically significant prolongatidiea drug infusion P < 0.0001), and heart rate showed statis-

tically significant decreasd>(< 0.0001). The ECG findings of chemotherapeutic tgend granisetron ad-
ministration were prolongation of PR and QTc inté&svand decrease of heart raRe<g{ 0.0001). Although
these changes did not cause clinical signs, wiépig in mind that there may be possible drug-dntgyac-
tions and preexisting cardiac comorbidities in @argatient, it seems reasonable and necessarynsideo
physical condition specifically cardiac conditiondadrug usage of each patient, while designing citleen-

apy regimen and supportive drugs.
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I ntroduction

Nausea and vomiting are considered as one of tte# mo
distressing side effects of currently used chenrafieu-
tic regimens. 5-HJreceptor antagonists, including gran-
isetron are widely used in the prophylactic treattraf
chemotherapy-induced nausea and vomiting (5@ne
electrocardiographic changes have been reportelihin
ical use of 5-H¥ receptor antagonists (4-7) it is impor-
tant to keep in mind the adverse cardiac effecthese
drugs to prevent some unexpected fatal events iadlyec
in patients with cancer and cardiac disease, oriragim
tering cardiotoxic chemotherapy such as antracgslin
The cardiac safety of granisetron has been invesiih
in several studies (5, 8-11). In Iran no 53+€ceptor
antagonists other than granisetron is available rmmd
study has investigated the effect of granisteramnelec-

trocardiography, so we conducted this prospectiveys
to evaluate this subject in our patients.

Patients and Methods

This study was carried out on 54 adult patientsivéag
different chemotherapeutic regimens in our clinac f
different types of cancer. The liver (AST, ALT, LDH
Billirubine) and renal (Cr, BUN) functions and serum
electrolytes (Na, K, P, Ca) of the patients were suesd

at the day of assessment and any patient with afaior
testes was excluded from study. An ECG was recorded
before starting first cycle of chemotherapy. Afteat,

all patients received 3mg intravenous granisetiog (
tril; F. Hoffmann-La Roche Ltd., Basel, Sweden) in 30
seconds, five minute before administrating chenmethe
apy drugs. Patients with history of previous chdmapt
apy, any sign or symptom of heart disease, an@muati
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Table 1. ECG parameters

PR(ms) QRS(ms) QTc(ms) Heart(beat/min)
pretreatment 156+22 67.4+22 432+31 81+12
post treatment 174+23 67.7£22.4 451+35 7611
difference
Mean+SD 18+16.3 0.37+£2.7 19+30 5+7.5
percent 11.5 0.54 4.4 6.2

using any other drugs were also excluded. The maxi- shown in table 1 that the average PR interval was pr
mum duration of chemotherapy in all patients was on longed about 18 units (11.5%) that was significant
hour. ECG was recorded again 90 minute after comple- (P< 0.0001). QRS duration showed no significant
tion of chemotherapy administration. Each 12-le@{E changesR® < 0.3). QTc interval was prolonged signifi-
was digitized by entering the P wave onset, QRStffs  cantly in comparison with pre chemotherapy values (
and T wave peak in lead Il, QRS onset, and T wade en units, 4.4%,P < 0.0001). Heart rate was decreased 5
in each lead. If the T wave could not be determifoed beat per minute in average (6.2%) that was signific
any a lead, no entry was recorded in that leadin@er- (P < 0.0001). Type of chemotherapy drugs (anthracy-
val was measured in each lead, and rate-corrected Q clinevs. no anthracycline), type of cancer (breast cancer
(QTc) was calculated by using Bazett's formula (PR. vs. other cancers) and age of patients (less thams50
interval and QRS duration were measured, and QTc equals or more than 50) had no effect on ECG changes
were calculated in lead Il. The mean values ofrtieas- after granisetron administration.
urements from 3 consecutive complexes in each lead
were recorded as the measurement for each parameterDiSscussion
Dispersions of both absolute QT and QTc measuresment
were calculated. The results of pre and post chieenot  This study showed that the intravenous granisetdn,
apy ECGs were compared with each other. ministered to prevent the chemotherapy inducedewus
The results were analyzed with the SPSS.11 (SPSSand vomiting, can prolong PR and QTc intervals and
inc., Chicago, IL) The data were expressed as mean *decrease heart rate. Cardiac effects of the 5¢eideptor
standard deviation. The mean values of ECG parameter antagonist antiemetics, including dolasetron, osdan
obtained at different times were compared withst-te tron, and granisetron, reviewed by several autl{drs
and Mann-Wiethney tesk < 0.05 was considered sig-  13). Generally small reversible and clinically oysifi-

nificant cant changes are reported in ECG parameters after ad
ministration of antiemetics which are most prominen

Results within 1 to 2 hours. Most of the studies in thisldi are
carried out in healthy volunteers.

Fifty-four patients (48 female and 6 male) entetieel A 2 mg dose of oral granisetron has no proarrhyth-

study from June 2005 to March 2006 with a mediam ag mic activity in healthy subjects (14). Cardiac eféeof

of 47+12 (25-80). Thirty-onepatients were underabidl granisetron (3 mg intravenously), followed by admin

remaining equals or above 50. The most common type stration of cardiotoxic chemotherapy including daxo
of cancer was breast cancer. Chemotherapy regimensbicin or epirubicin were evaluated by Janturetral.
contained an antracycline in 17 (31.4%) patiertss | (1996) in patients with cancer (6).

Table 2. ECG parameter changes

PR(ms) QRS (ms) QTc(ms) Heart rate(beat/min)

Type of chemotherapy  Without antracycline(N=17) 19+14 0 19+27 5.5+11
With antracycline(N=37) 18+17 0.54+3.2 23+23 4.945.3

Type of cancer Breast (N=41) 18+16  0.48+3.1 19+31 5.445.1
the other (N=13) 18+14 0 18+27 4112

Age <50 (N=31) 19417  0.37+2.1 19+26 5.2+7.1
>50 (N=13) 19+16 0 22+19 5.5+12
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They observed only asymptomatic increases in the PRwith known cardio toxic potential have to be obsehin
interval but no significant change in QRS duraticex- terms of new arrhythmias during the first few hoafs
diac rhythm, or QTc intervals. drug administration.

Watanabeet al. (1995) observed significant ECG
changes including sinus bradycardia, integral chaofg References
P waves, junctional escape beat and atrioventricula
block with granisetron in patients with bone andt so
tissue sarcomas (5). However, those changes were de
termined after several courses of chemotherapynaihd
in the first course.

It seems that the cumulative doses of the chemo-
therapeutic agents administered to those patiestg m
have a role in development of these ECG changes. We
observed a significant increase in PR and QTc iaterv
and a decrease in heart rate 90 minute after sdage
granisetron infusion. However, all those changesewe
clinically asymptomatic. These changes may retorn t
baseline after many hours as shown by Bendict (15).

In another study of single-dose intravenous dolase-
tron, which is one of the 5-HTreceptor antagonist an-
tiemetics, versus intravenous ondansetron, thesssse
ments revealed that both of the agents resultdlopga- , , . . . _
tion for the PR, QRS, QT and QTc intervals (16). Possml.e car.d|ac sple effects of gran.lsetron, etlemet.lc
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tron prevent vomiting by blocking the serotoninH®) ing cytotoxic chemotherapy. Cancer Chemother Pharimaco
receptors on afferent vagal nerves in the gasusiimal 1995, 35(4): 278'_82' o
tracts. These drugs theoretically carry a riskdardiac 6. Jantunen IT, Kataja VV, Muhonen TT, Parviainerkffects
interaction as a result of vagal innervation of Heart of granisetron with doxorubicin or epirubicin on EQ&

(5). 5-HT has positive chronotropic effect and den tervals. Cancer Chemother Pharmacol 1996; 37(5)4502-
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