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Background: Side effects of chemotherapy in cancer patients need to be investigated in more detail. Aim: To determine the incidence
of cardiotoxicity in patients treated with different chemotherapy regimens containing S-fluorouracil (5-FU) in Zanjan, Iran. Patients
and Methods: In a prospective cohort study, patients with different types of solid gastrointestinal tumors who were candidates for
5-FU based chemotherapy regimens were enrolled. The study population consisted of 100 patients (48 females and 52 males) with
a mean age of 63.99 = 12.40 years. We measured serum cardiac troponin I (¢I'nl) levels before and during each chemotherapy
cycle and determined the occurrence of cardiotoxicity in patients based on the levels of cTnl, clinical signs and symptoms as well
as electrocardiogram findings. In addition, we assessed a history of diabetes, hypertension, smoking, dyslipidemia and previous
chest radiation as potential risk factors for cardiotoxicity. Results: The incidence of cardiotoxicity was 8%, of which 5 patients were
diagnosed with acute coronary syndrome, 2 patients with arrhythmias and one with hypotension. In addition, there was no significant
association between studied risk factors and 5-FU induced cardiotoxicity. Conclusion: The incidence of cardiotoxicity in patients
receiving 5-FU infusion regimens was notable. Thus, paying more attention to the 5- FU-induced cardiotoxicity is necessary in order
to improve the prognosis of patients with cancer.
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While the incidence of cancer is increasing
worldwide, the cancer mortality rate has dropped
dramatically in recent years due to advances in its
treatment [1-3]. Chemotherapy-induced cardiotoxic-
ity is anissue that affects the quality of life and overall
survival of cancer patients and can hinder further
treatment in these patients [4-8]. The main strategy
for these patients is timely diagnosis and treatment
of high-risk individuals [9]. Fluoropyrimidines are
a group of chemotherapy drugs that include two
important anti-metabolite drugs called 5-fluoroura-
cil (5-FU) and capecitabine [10-12]. Either drugs
can cause cardiotoxicity [13, 14]. The incidence
of 5-FU and capecitabine induced cardiotoxicity
has been reported to be 1-18% [15] and 3-35%,
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respectively [16]. Fluoropyrimidines are the second
most widely used chemotherapy drug after anthra-
cyclines to cause cardiovascular complications, with
5-FU being the third most common chemotherapy
drug worldwide for treatment of solid malignancies
such as cervical and gastrointestinal malignan-
cies, and are commonly used in conjunction with
radiotherapy [12]. This aforementioned widespread
utilization puts a greater emphasis on the importance
of early diagnosis and treatment of cardiovascular
complications of chemotherapy. 5-FU-induced car-
diotoxicity can lead to asymptomatic changes in the
electrocardiogram (ECG) to serious and symptom-
atic cardiovascular complications, including acute
coronary syndrome (ACS), arrhythmias, heart failure,
hypotension, cardiogenic shock and even death [17].
There is ample evidence that cardiac troponins might
be acceptable biomarkers for early detection of myo-
cardial injury and cardiotoxicity [18, 19]. Since 2000,
troponins have been recognized as the standard
marker for the diagnosis of heart muscle injury, and
because they are cheaper and less invasive than
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other diagnostic methods such as echocardiography,
they can be avalid diagnostic tool for early detection
of cardiotoxicity [7]. Due to the increase in patients
with cancer undergoing chemotherapy regimens and
associated cardiotoxicity, there is a need for areliable
method for timely detection of cardiotoxicity caused
by chemotherapy agents. Therefore, the present
study aimed to evaluate the cardiotoxicity related risk
factors and the incidence of 5-FU-induced cardio-
toxicity in patients with gastrointestinal solid tumors
with a focus on cardiac troponin | (cTnl)application
for the diagnosis.

PATIENTS AND METHODS

Study design and subjects. In a prospective
cohort study, 174 patients with solid tumors who were
candidates for 5-FU regimens were enrolled between
January 2018 and December 2019. Patients over
18 years with definite diagnosis of gastrointestinal
solid tumors who were candidates for 5-FU-contain-
ing regimens were included. We excluded patients
with a history of heart disease (e.g. angina, valvular
disease, and arrhythmias) or left ventricular output
less than 55%, patients with renal and liver diseases,
undergoing regimens with cardiac toxicity (anthracy-
clines, trastuzumab, cyclophosphamide, bevacizumab
and panitumumab) [20] or concomitant use of any
medications with an effect on the heart. We determined
bilirubin >2 mg/dl and aspartate aminotransferase
>2 x the upper limit of normal as hepatic dysfunction
and serum creatinine >1.5 mg/dl as renal insufficiency.
In addition, patients who needed to change or stop
chemotherapy were excluded. After complete expla-
nation of the study design and aims, written informed
consent was obtained from all patients or their legal
representatives. Study protocol was evaluated and
approved by the ethics committee of Zanjan University
of Medical Sciences [ZUMS.REC.1396.107].

Chemotherapy regimens. Four chemotherapy
regimens were used: FOLFOX4 (oxaliplatin, 180 mg/
m? on day 1, leucovorin 400 mg/m? over 2 h on days
1 and 2, 5-FU, 400 mg/m? bolus, then 600 mg/m? over
22 h on days 1 and 2, repeated every two weeks),
FOLFIRI (Irinotecan, 180 mg/m? on day 1, leucovorin
400 mg/m? over 2 hon day 1, 5-FU, 400 mg/m? bolus
onday 1, followed by 2400 mg/m? continuous infusion
over 46 h, repeated every two weeks), 5-FU+cisplatin
(cisplatin 100 mg/m?on day1, 5-FU750 mg/m? con-
tinuous infusion over 24 h for 3 days, repeated every
3 weeks), 5-FU+leucovorin (5-FU 425 mg/m?2 infusion
over 22 h daily for 5 days, leucovorin 20 mg/m? bolus
daily for 5 days, repeated every 4 weeks). In each regi-
men, we followed up patients for 3 cycles.

Cardiotoxicity evaluation. Two cardiologists ap-
praised cardiotoxicity based on new clinical signs and
symptoms related to heart disease, as well as ECG
findings and cTnl test results. At the beginning of the
study, history taking, clinical examination and echo-
cardiography were performed. Echocardiography was
carried out only once to assess the condition of heart

in terms of defining the inclusion criteria. However,
a complete history of cardiovascular symptoms (chest
discomfort, shortness of breath, palpitations, etc.) and
clinical examination before chemotherapy cycles and
a 12-lead ECG before and after the completion of each
cycle using the same device was recorded from the
patients. Besides, in case of any cardiac symptoms
during the study, all relevant diagnostic procedures
and tests were performed.

Furthermore, cTnl was measured before initiation
of each cycle and 24 h (T0), 48 h (T2) and 72 h (T3)
after initiation of the chemotherapy cycles for FOLFOX
and FOLFIRI regimens. For 5-FU+cisplatin regimen
in addition to the previous ones, it was measured
at 96 h (T4) and for 5-FU+leucovorin regimen in ad-
dition to the previous, it was also measured just after
termination (T5) and 24 h later (T6). The serum level
of cTnl was assessed using Elecsys Troponin | STAT
immunoassay (Roche Diagnostics, Canada) according
to the manufacturer’s instructions with cut-off point =
0.3 ng/ml and a limit of detection = 0.16 ng/mL.

In case of cardiotoxicity, cardiac monitoring was
started, then the dose of 5-FU reduced or switched
to another chemotherapy regimen, and sublingual
nitrates or calcium channel blockers was administered
depending on the patient’s condition.

Potential risk factors of cardiotoxicity such
as a history of diabetes, hypertension, smoking,
dyslipidemia and previous chest radiation were also
studied. A history of dyslipidemia was considered
based on the patient’s previous lab tests (low density
lipoprotein > 180 mg/dl or triglyceride > 200 mg/
dl), a history of hypertension was defined as sys-
tolic blood pressure above 140 mmHg or diastolic
blood pressure above 90 mmHg or being treated
with antihypertensive drug. Diabetes was defined
based on the patient’s previous lab tests as a fasting
plasma glucose > 126 mg/dL in multiple measure-

Assessed for enrollment
(N=174)

Excluded (N = 74):
« Patients with a history of heart disease (N=19)
- Patients with left ventricular output <55%

| .| onechocardiography (N=12)

» Patients who refused to enroll (N = 25)

» Concomitant use of other chemotherapeutic
agents with cardiotoxicity (N = 18)

Fulfilled inclusion criteria
and finally enrolled
(N=100)

Patients without
cardiotoxicity
(N=92)

Patients with detectable

troponin I (cTnl > 0.16):
*Cycle 1 (N=12)
*Cycle 2 (N=10)
«Cycle 3(N=14)

Patients without cardiotoxicity:
+ Acute Coronary Syndrome (N = 5)
» Sinus tachycardia (N = 2)
* Hypotension (N = 1)

Figure. Study flow diagram
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Table1. Patient basic and clinical characteristics

) Patients

Variable n (%)
Gender, male 52(52)
Type of cancer
Esophageal 15 (15)
Gastric 9(9)
Colon 52 (52)
Rectal 20 (20)
Anal 4(4)
Chemotherapy regimens
FOLFOX4 25 (25)
FOLFIRI 5(5)
5-FU+cisplatin 28 (28)
5-FU+leucovorin 42 (42)
Previous chest radiation 24 (24)
Concurrent radiotherapy 19 (19)
Diabetes 9(9)
Hypertension 23 (23)
Dyslipidemia 17 (17)
Smoking
Current smoker 6 (6)
Former smoker 4 (4)
Never smoked 90 (90)
BMI
Normal 41 (41)
Underweight 26 (26)
Overweight 27 (27)
Obese 6 (6)

ments or current use of antidiabetic medications.
Body mass index (BMI) was calculated based on for-
mula: weight (kg)/[height (m)]?2and patients were
categorized as underweight (< 18.5 kg/m?), normal
(18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?),
and obese (> 29.9 kg/m?2).

Interpretation of ECG findings. ACS was defined
as ST-elevation myocardial infarction (STEMI), non-
STEMI or unstable angina. STEMI was considered >
1 mm elevation in ST-segment on 2 adjacent leads
in all leads except for V2 and V3 in which cut-point was
22 mminmen > 40 years, > 2.5 mminmen < 40 years
and > 1.5 mm in women regardless of age. Non-STEMI
or unstable angina were determined as a depression
on ST-segment > 0.5 mm in two adjacent leads and/
oraninversion on Twave > 1 mmintwo adjacent leads
with prominent R wave or R/S ratio > 1.

Statistical analysis. Descriptive statistics were
reported using mean * standard deviation or percent-
age (frequency), as applicable. The normality of data
distribution was determined using Kolmogorov —
Smirnov test. Chi-squared and Fisher’s exact tests was

Table 2. Cardiotoxic events among patients

Table 3. Temporal changes in proportion of patients
with detectable cTnl
ctnl > 0.16 ng/ml

cTnl < 0.16 ng/ml

Variable N (%) N (%) P-value
Cycle 1
Before 8 (8) 92 (92) 0.28
During 12 (12) 88 (88) :
Cycle 2
Before 6 (6) 94 (94) 0.12
During 10 (10) 90 (90) ’
Cycle 3
Before 9(9) 91 (91)
During 14 (14) 86 (86) 0.063

performed to compare differences between categori-
cal variables. McNemar test was used to compare the
number of patients with elevated troponin before and
during chemotherapy. Data were analyzed using IBM
SPSS Statistics for Windows version 23.0. The signifi-
cance level for all analyzes was considered p < 0.05.

RESULTS

Of 174 patients assessed for eligibility, 100 patients
with solid gastrointestinal tumors undergoing 5-FU con-
taining chemotherapy regimens were included (Figure).
The study population consisted of 48 females (48%) and
52 males (52%) with mean age of 63/99 + 12/40 years.
Most patients had colorectal (72%) cancer (Table 1).

Eight cardiotoxic events (8%) consisted of 6 ACS
(6%), 2 arrhythmias (2%) and one hypotension (1%)
occurred during the study. The majority of events
were seen in the first cycle (4 patients) followed
by the second (3 patients) and third cycles (1 pa-
tient). Elevated cTnl above the cut-off point 0.3 ng/
ml (cTnl = 4.15) was seen only in one patient with
STEMI. Four patients were diagnosed with unstable
angina, two with sinus tachycardia and one with hy-
potension. Additionally, the main clinical symptom
was chest pain and FOLFOX was the most common
regimen among patients with cardiotoxicity (4 pa-
tients) (Table 2).

We found only one patient with increased cTnl
levels above the cut-off (0.3 ng/ml). Besides, de-
tectable cTnl levels (> 0.16 ng/ml) were observed
during the first, second, and third cyclesin 12 (12%),
10 (10%), and 14 patients (14%), respectively.
Nonetheless, we failed to demonstrate a statistically
significant difference in the proportion of patients

Patient Age Gender Risk fac- Type of can- Cardiac Regimen Cycle o diotoxic event  eVated ECG
tor cer symptoms (day) cTnl changes
. . Yes .
1 49 Male No Colon Chestpafn FOLFOX4 1(1) Unstable angina (0.16-0.3 ng/ml) ST depression
2 51 Male TYPMOM poiihageal CPEStRANANA g blatn 1(3) STEMI Yes (> 0.3 ng/ml) ST elevation
sion severe nausea
3 67 Female No Colon Eg:g'ta“""'c"es‘ FOLFOX4 1(2) Sinus tachycardia NO ;‘IZ;’OW QRS com-
Hyperten- . )
4 65 Male sionand Colon C::Stpa'”'dys FOLFOX4 2(2) Unstable angina NO NO
smoking P
5 58 Male No Colon Palpitation 5-FU+leucovorin -~ 2 (3) Sinus tachycardia NO Elz;;rOWORScom-
) . ) Yes ST depression and
6 62 Female No Rectal Chest pain 5-FU+leucovorin - 1(2) Unstable angina (0.16-0.3 ng/mi) Twave inversion
7 72 Male No Colon Dizziness FOLFOX4 3 (1) Hypotension NO NO
8 66 Female :izerten- Colon Chest pain 5-FU+leucovorin 2 (3) Unstable angina NO NO

Note: STEMI, ST-elevation myocardial infarction.
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Table 4. Cardiotoxic events by gender, age and risk factors

Variable Cardiotoxicity P-value
Yes No
Age, years
<65 4(71) 52(92.9) 0.72
> 65 4(9.1) 40 (90.9) ’
Gender
Male 5(9.6) 47 (90.4) 0.71
Female 3(6.3) 45(93.8) '
Chemotherapy regimens
FOLFOX4 4(14.3) 24 (85.7)
FOLFIRI 0(0) 5(100) 0.51
5-FU+cisplatin 2(8.3) 22 (91.7) '
5-FU+leucovorin 2(4.7) 41(95.3)
Previous chest radiation
Yes 0(0) 24.(100) 0.19
No 8(10.5) 68 (89.5) '
Concurrent radiotherapy
Yes 17 (89.5) 6 (75) 0.64
No 6(7.4) 75 (92.6) '
Diabetes
Yes 0(0) 9(100) 1.00
No 8(8.8) 83(91.2) '
Hypertension
Yes 4 (17.4) 19 (82.6)
No 4(5.2) 73(94.8) 0.079
Dyslipidemia
Yes 0(0) 17 (100) 0.34
No 8 (9.6) 75(90.4) '
Smoking
Current smoker 1(16.7) 5(83.3)
Former smoker 0(0) 4(100) 0.58
Never smoked 7(7.8) 83(92.2)
BMI
Normal 3(7.3) 38(92.7)
Underweight 3(11.5) 23 (88.5) 0.88
Overweight 2(7.4) 25(92.6) '
Obese 0(0) 6 (100)

with detectable cTnl before and during each cycle
(cycle 1, p = 0.28, cycle 2, p = 0.12, cycle 3, p =
0.063) (Table 3).

Considering potential risk factors for cardiotoxicity,
there was no significant association between having
a history of diabetes, hypertension, smoking, dyslip-
idemia and previous chest radiation and developing
a cardiotoxic event (Table 4).

DISCUSSION

The evidence suggests that cardiac troponins
are powerful markers for detecting myocardial injury
so that the most common cause of elevated cardiac
troponin is myocardial infarction (MI) [21]. The cur-
rent study was aimed at determining the incidence
of cardiotoxicity among patients undergoing 5-FU in-
fusion regimens with an emphasis on the efficacy
of cTnl for diagnosis. It is worth mentioning, we only
included patients with continuous infusion regimens
due to the fact that in various studies, 5-FU infusion
regimens have been shown to be associated with
an increased incidence of cardiotoxicity compared
with the bolus route of administration. In fact, the
bolus 5-FU can be considered as an alternative
choice among patients with infusion 5-FU-induced
cardiotoxicity [22, 23].

We found the incidence of 5-FU induced cardiotox-
icity to be 8%. Furthermore, there was no significant
difference in the proportion of patients with detect-
able cTnl before and during chemotherapy cycles.

We observed no statistically significant difference
in the prevalence of potential risk markers between
patients with and without 5-FU-induced cardiotoxicity.

It is imperative to develop prompt and accurate
diagnostic measures, given the potential for 5-FU-
induced cardiotoxicity to be associated with life-threat-
ening complicationsi.e. ischemia, arrhythmia and even
death. However, no specific clinical guideline has yet
been issued for the diagnosis and management of this
condition mainly due to the scarcity of relevant clinical
trials [24].

Jensen et al. [25] reported an 8.5% incidence
of 5-FU-induced cardiotoxicity in 106 patients with
colorectal cancer. In addition, they did not find any
significant association between developing cardio-
toxicity and potential risk factors (cardiovascular
disease, hypercholesterolemia, hypertension, dia-
betes mellitus, BMI and smoking), which is com-
pletely in line with results of the present study.

It has been shown that several risk factors mightin-
crease the risk of cardiotoxicity, including age (elderly
and very young), previous chest radiotherapy, BMland
particularly a history of cardiovascular disease [17, 25,
26]. However, in general, there is no strong evidence
to prove these factors to be associated with an in-
creased risk of 5-FU-induced cardiotoxicity in healthy
patients, genetically prone patients, underlying heart
diseases and renal insufficiency should be considered
as paramount risk factors [27, 28].

In another study, Dyhl-Polk et al. [29] showed
that 8 patients developed cardiotoxic-related
clinical events, of which 6 patients (5.6%) had
ACS. They also demonstrated that the proportion
of patients with detectable cTnl before and dur-
ing the chemotherapy cycles was not statistically
significantly different, which is completely in line
with our findings.

Evidence suggests that long 5-FU infusion
schedules as well as regimens containing cisplatin
or leucovorin are more likely to cause cardiotoxic-
ity [13]. However, in the present study there were
no significant differences between 5-FU regimens
in terms of 5-FU-induced cardiotoxicity incidence.

Inthe present study, 5 patients reported chest pain
(5%) which has been shown to be the most common
manifestation of 5-FU-induced cardiotoxicity among
patients with cancer [13]. In a multicenter study
of 527 patients with solid tumors, 49 patients (25%) di-
agnosed with 5-FU-associated cardiotoxicity of whom
21 patients (4%) reported chest pain and palpitation
and only 2 patients developed myocardial infarction.
In addition, among risk markers for cardiotoxicity only
a history of heart diseases and HTN were significantly
associated with increased risk of experiencing cardio-
toxicity [17]. Even so, as an exclusion criteria, patients
with pre-existing heart diseases were not enrolled
in the present study.

In a study by Holubec et al. [30], considering
the cut-off of 0.04 pg/I for cTnl, 57% of patients had
elevated cTnl levels and with cut-off of 0.3 ug/I, anin-
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crease in cTnl was observed in 14% of patients. They
have recommended measurement of cardiac tropo-
nins as a beneficial marker for monitoring patients
during chemotherapy. Even so, we failed to show
such findings and therefore could not recommend
cTnl as a significantly suitable biomarker for progno-
sis or diagnosis purposes. In the present study, the
cut-off was 0.3 ng/ml and the level above 0.16 ng/
mlwas considered a detectable level according to the
kit instructions.

In a study of 32 cancer patients treated with
5-FU, Turan et al.[31]. found no significant increase
in plasma cTnl levels following 5-FU administration,
It should be noted that in their study, the cut-off point
for cTnl was 0.1 ng/ml. Oztop et al. [32] also con-
ducted a study on 22 patients with gastrointestinal
cancer to examine the cardiotoxicity of 5-FU con-
taining regimens, in the results of this study, serum
troponin | was at normal level in all measurements
and all patients.

It implies that one of the reasons for the lack
of significant increase in cTnl levels during chemo-
therapy may be the utilization of conventional meth-
ods forits detection. The increased levels of troponin
in chemotherapy-induced cardiotoxicity are small
and may not be detectable by conventional methods.
Thus, new high-sensitivity assays appear to be able
to detect very small amounts of plasma troponin [9]
and are more reliable markers for detecting subtle
changesincTnllevels. Indeed, even a small increase
in cTnl levels can be associated with a poor progno-
sis and an increased risk of death [30]. In several
studies, in which cTnl has been applied as a marker
for diagnosing chemotherapy-related myocardial
injury, various cut-offs have been reported and only
in some studies high-sensitivity assays have been
used to detect cTnl [30-33]. The use of troponin
as a marker of myocardial injury has made significant
progress in recent years, and its use is not limited
to the diagnosis of acute myocardial infarction but
also for diagnosis in outpatients and the risk stratifi-
cation of myocardial injury. Measurement of cardiac
troponins using high-sensitivity assays has increased
the chance of early cardiotoxicity detection among
patients undergoing chemotherapy [34]. Sawaya
et al. [35] showed that plasma cTnl concentrations
in patients with anthracyclines and trastuzumab-
treated breast cancer could predict the progression
of cardiotoxicity, as in the third month of chemo-
therapy, 28% of patients had increased cTnl.

Another reason might be due to the mecha-
nisms by which 5-FU induces cardiotoxicity. One
of the proposed mechanisms is through the impact
of 5-FU on the coronary arteries, leading to vascular
endothelial damage, platelet aggregation and fibrin
formation. Other mechanisms could be prostacy-
clin release from endothelial cells, coronary vaso-
spasm, or even an immunoallergic reaction [22].
For instance, a study showed that 14.1% of patients
on Holter recording developed ischemia whereas, the

increase in the proportion of patients with elevated
troponin were not statistically significant during the
chemotherapy [29]. Perhaps, with regard to the said
mechanisms, 5-FU-induced cardiotoxicity is less likely
to cause myocardial injury and therefore an increased
troponin level.

In 2012, the European Society of Medical On-
cology recommended to monitor patients under-
going chemotherapy using serial measurements
of cardiac biomarkers. Nevertheless, there is still
insufficient evidence to endorse the application
of cardiac biomarkers for prognosis or diagnosis
of chemotherapy-induced cardiotoxicity [36]. Tak-
ing into account the fact that cardiac biomarkers
such as N-terminal pro-brain natriuretic peptide,
creatine phosphokinase, and cardiac troponins
have been shown to have a low negative predictive
value, indicating an inability to rule out cardiotoxic-
ity even in presence of normal levels of such bio-
markers. On the other hand, with silent ischemia
as a relatively common manifestation of cardio-
toxicity, which has been demonstrated to be well
recognized during Holter monitoring, patients close
monitoring throughout the chemotherapy should
be considered an integral part of diagnosing car-
diotoxicity [28].

The main limitation of this study is the use of con-
ventional cTnl assay which has less sensitivity in com-
parison to high-sensitivity methods to detect very
small amounts of cTnl elevations. In addition, we fol-
lowed patients only for three cycles, which may lead
to the missing of a number of cardiotoxic events that
might manifest in the fourth and subsequent cycles.
However, we measured cTnl levels at regular intervals
before, during, and after chemotherapy cycles to pro-
vide reliable measurements in order to determine the
proportion of patients with elevated cTnl.

In summary, the incidence of 5-FU-induced car-
diotoxicity in our study was 8%. There was no sig-
nificant association between known risk markers
of cardiotoxicity and experiencing a cardiotoxic
event. Furthermore, the elevation of cTnl during the
chemotherapy was not statistically significant. To-
gether, the use of cTnl alone as a diagnostic marker
might not be sufficient, especially for diagnosing
silentischemia. As far as the authors are concerned,
diagnosis and management of chemotherapy-
induced cardiotoxicity needs a multi-disciplinary
approach from a perfect history taking and physical
examination to a close cardiac monitoring along
with the use of potential cardiac biomarkers. In fact,
further clinical trials are needed to address this
controversial topic, making it possible to establish
clinical guidelines and assist both cardiologists and
oncologists effectively.
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OLIIHIOBAHHSA KAPAIOTOKCUYHOCTI,
CMPUYUNHEHOI 5-®JIOPOYPALUIIOM: 3HAYEHHA
KAPAIOBIOMAPKEPIB

3. Kapumimozaodam, M. Pocmami, A. 3epaamxi, X. Parrax,
A. Kapamimanea, X. Amipmozaddam

Yuisepcumem meduunux nayk m. 3anoxncan,
3anoncan 45195-313, Ipan

CtaH nutaHHs: 1No6i4yHi edekTn ximioTepanii y OHKONOrivHMX
XBOPMX NOTPebyloThb Ginbll AeTanbHOro AoChioxXeHHs. MeTa:
Bu3HauMT 4acToTy KapAiOTOKCUYHOCTI Y XBOPWUX B KIiHiY-
HOMY LeHTpi 3aHoxaH B IpaHi, ki oTpumyBanu ximiotepaniio
3a pi3HNUMM cxeMamu, Lo BKoYana 5-dnyopoypauun (5-dY).
XBopi Ta meTogu: Y NpoCNeKTUBHE KOrOPTHE AOCNIAXKEHHS
Oyno BKJIIOYEHO XBOPUX i3 PIBHUMW TUNAMWU CONIOHUX MYXJIVH
LLSTYHKOBO-KULLIKOBOIO TPAKTY, siki 6ynv kaHaMaatamMu Ha npo-
BeAeHHs ximioTepanii 3 5-DY. [JocnigxkyBaHa rpyna Bkiovana
100 xBopux (48 xiHOK Ta 52 4onoBikn), cepenHiin Bik CTaHOBMB
63,99 + 12,40 poky. BuaHavanu BMICT y cupoBaTLi KpoBi kap-
LIOTPOMOHIHY | O Ta B NPOLECI KOXHOro LMKy XimioTepanii,
a TakoX OLHIOBaNM PO3BUTOK KapAiOTOKCUYHOCTI, BUXOASHN
3 PiBHIB KapAiOTPOMOHIHY |, KNiHIYHMX O3HaK Ta CUMMTOMIB, pe-
3ynbTatie EKI. OujiHioBanu HasiBHICTb B @aHaMHE3i LlyKpOBOro
niabeTy, apTepianbHOI rinepTeHsii, TIoTIOHONaNiHHA, AMCcini-
nemii Ta nonepegHbOro ONPOMIHEHHS FPYAHOI KNITKA SK Mo-
TEeHUiNHNX PakTopiB PU3NKY PO3BUTKY KapAiOTOKCUYHOCTI. Pe-
3ynbTarTy: NposiBy KapAioTOKCUYHOCTI Oyno BM3Ha4YeHo y 8%
[OCNIoKYBaHUX XBOPUX. 3 HUX Y 5 XxBOpux OyNo AjiarHOCTOBaHO
roCTpuiA KOPOHAPHWIA CUHAPOM, Y 2 — apUTMilo Ta e y OOHO-
ro — apTepianbHy rinoTeHsilo. He 6yno BUSIBNEHO BipOrigHOi
acoujauii Mix gocnigxXysaHnMn pakropamu pusnky Ta po3su-
TKOM KapZioTOKCUMYHOCTI BHACNiAoK 3acTocyBaHHsA 5-DY. Bu-
CHOBOK: Y O0OCNiAXYBaHi rpyni XBOpux BUSIBIEHO AOCUTb NO-
MITHY KiNbKiCTb NPOSBIB KapaioToKCUYHOCTI Npu Teparnii 5-dY,
wo notpebye GiNbLLOI yBarn 3 METOI0 MOJIMLLIEHHS MPOrHO3y
npw ximioTeparii y OHKONOTi4YHNX XBOPUX.

Kmoyosi cnosa: kapaioTponoHiH |, 5-dnyopoypaumn, KapaioTok-
CUYHICTB, XiMioTepanisi, MyX/IMHW LLTYHKOBO-KMLLKOBOMO TPAKTY.



