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ABSTRACT

Cancer is one of the leading causes of death and disability worldwide. Timely diagnosis and the introduction of new
effective treatments, including intensive radiation and chemotherapy regimens, have significantly improved survival
forecasts in recent years. At the same time, the use of these types of treatment increases the risk of complications,
one of which includes chemotoxic cardiopathies. In this regard, timely detection and treatment of complications
from the cardiovascular system in patients receiving chemotherapy courses in combination with surgical methods
of treatment is important. This paper presents an assessment of the significance of the use of cardiomarkers in the
early diagnosis of acute myocardial infarction that developed during chemotherapy in a patient with tongue cancer
with a complicated cardiac history. Patient M., 45 years old, was admitted for surgical treatment for cancer of the
tongue St. IVA, T4aN1MO, cl. gr. 2. Planned laboratory and instrumental studies were performed. Contraindications
for surgical treatment were not identified. A preoperative course of chemotherapy was performed, against the back-
ground of which the patient's condition worsened with symptoms of acute cardiopathy. A second ECG was urgently
performed, as a result of which an increase in the ST segment in lll, aVF was established, as well as a study of the
concentration of cardiomarkers: highly sensitive troponin I, N-terminal propeptide of natriuretic hormone, creatine
phosphokinase MB, myoglobin, the dynamics of changes in the level of which indicated the development of acute
coronary syndrome. The complex application of diagnostic procedures, including the determination of the level of
cardiomarkers, made it possible to timely diagnose the development of acute type 1 myocardial infarction in a patient
with tongue cancer on the background of chemotherapy. When analyzing the entire array of clinical and laboratory data,
the leading initiating factor that played a decisive role in the development of myocardial infarction in this case was,
in our opinion, a preoperative course of polychemotherapy with paclitaxel and carboplatin, which have cardiotoxicity.
Thus, the category of patients with an initial unfavorable background, due to a common malignant process and the
presence of a history of cardiodisfunction, requires more careful preparation for preoperative courses of polychemo-
therapy, including cardiotropic therapy with mandatory monitoring of the level of the main cardiomarkers. The most
significant changes were in the levels of creatine phosphokinase MB, troponin |, and myoglobin, which were recorded
in the first hours of myocardial infarction. An association was found between an increase in troponin | concentration
and an increase in the ST segment of the electrocardiogram.
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KNMMHWYECKOE HABJTIOLEHUE

W3MEHEHWUE YPOBHSA KAPZAUOMAPKEPOB P PA3BUTUU OCTPOI0 UHGAPKTA
MUOKAPZLA HA ®OHE XMMWOTEPATNUU BONIbHOTO PAKOM AA3bIKA

H.K.l'ycbkoBa*, J1.10.BnagumupoBa, E.A.CbiueBa, A.A.Mopo3oBa, [1.A.Po3seHko, A.K.[loHckas, 0.H.CentoTuHa,
A.M.CkonuHues, H.B.f'onomeeBa

®rbY «<HMUL, onkonorun» Munsgpasa Poccum, 344037, Poccuiickas ®Oegepaums, r. PoctoB-Ha-[loHy, yn. 14-a nuuus, 4. 63

PE3IOME

OHKonornyeckue 3a6oneBaHuns ABASKOTCA OAHON U3 OCHOBHbIX MPUYMH CMEPTHOCTM U MHBaNMAN3aLMK BO BCEM MUPE.
CBoeBpeMeHHas ANarHoCT1Ka U BHeApeHMe HOBbIX 3P deKTUBHbBIX METOAOB NIeYEHNS, BKITHOUAIOLLMUX MHTEHCUBHbIE
CXeMbl XMMMOTEPanNuK, 3HaYUTENbHO YNYYLIWAN NPOrHO3bl BbXKMBAEMOCTU. BMecTe ¢ TeM, NpUMeHeHne XMMKo-
Tepanuu yBennunBaeT PUCK OCJTIOXKHEHWI, K OAHUM M3 KOTOPbIX OTHOCAT XMMWOTOKCUYeCKue Kapanonatuu. B atoi
CBSI31 aKTyanbHO CBOEBPEMEHHOE BbISIB/IEHWE W JIeYeHNe OCTOXHEHWI CO CTOPOHbI CEPAEYHO-COCYANCTON CUCTEMbI
y MauMeHTOB, MOMYYatoLMX KypCbl XMMMUOTEPANnM B KOMIJIEKCE C XUPYPrMYecKMMmn MeTogamu fiedeHns. B gaHHon
paboTe npeacTaBneHa oLeHka MHPOPMaTUBHOCTU M3MEHEHWI YPOBHS OTAENbHbIX KapANOMapKepPOB Mpu pasBuUTUM
oCTporo nHdapkTa MMokapaa Ha poHe XMMuoTepanuu 60/1bHOr0 PaKOM A3blKa C OCNIOXXHEHHbIM KapANOIornyeckum
aHaMHe30M. NauneHT M., 45 neT NoCTynun Ha onepaTMBHOE JleyeHne No NoBoAy paka sisbika St. IVA, T4aN1MO, kn.
rp.2. BbinonHeHbl NnaHoBble 1abopaTopHble U MHCTPYMeHTanbHble uccnegoBaHus. NpoTnBonokasaHuin ans npo-
BeAEHNA XMPYPruyecKoro le4eHns He BbisBEHO. [IpoBeaeH NpeaonepaumoHHbIi Kypc XumMmoTtepanuu, Ha hoHe
KOTOPOro y NaumeHTa 0TMeYeHO YXyALleHne COCTOSAHWS C CUMMTOMaMu pasBuTUSA OCTPOW KapauonaTun. B cpoyHom
nopsake BbinonHeHbl noBTopHasa K[, B pedynbTate KOTOPON ycTaHOBIeH noagbem cermenTa ST B |lI, aVF, a Takxke
ncecneaoBaHue KOHLEHTpaL MM KapAnoMapKepoB: BbICOKOUYYBCTBUTEIbHOIO TpornoHuHa |, N-KoHueBoro nponentuga
HaTpUilypeTU4ecKoro ropMoHa, kpeatuHpocdokmHasbl MB, MMornobuHa, AMHaMmnKa M3MeHEHUs YPOBHS KOTOPbIX
yKasblBana Ha pa3BuTMe OCTPOro KOPOHAPHOro cuHApoma. KomnnekcHoe NpMMeHeHne AnarHocTUYecKmx npoueayp,
B UMCIle KOTOPbIX HeManoBaXKHOe 3HaYeHVe NMeNo onpeaeneHe ypoBHA KapAMOMapKepoB, MO3BOINIIO CBOEBpe-
MEHHO ANarHoCcTUpoBaTh pa3BuTMe OCTPOro MHbapkTa Mrokapaa 1 Tuna Ha GpoHe NpoBefeHNsA NpefonepaLMoHHOro
Kypca XuMuoTepanuu y 6051bHOro pakom si3bika. MNpu aHanu3e Bcero MaccuBa KIMHMKO-1abopaToOpHbIX AaHHbIX
BeAyLUMM UHULMUPYIOLWKUM (HaKTOPOM, CbirpaBLUMM PeLLatoLLyo Pofib B pa3BUTUM MHbapKTa M1oKapaa B JaHHOM
cnyvae, ABUIICSA, Ha HaL B3rNsAg, NpefonepaunoHHbI Kypc NofMXnMmMoTepanuy NaknTakcenom n kapbonnaTmHom,
obnafaroLMMn KapAMOTOKCUYHOCTbIO. TaknM 06pa3oM, kaTeropust 60/bHbIX C UCXOAHBIM HEGNaronpuATHbIM GOHOM,
06YCI0B/IEHHBIM PAcMpPOCTPaHEHHbIM 3/10Ka4ECTBEHHBIM MPOLIECCOM W HanM4yMeM B aHaMHe3e KapAMoanchyHKLMY,
TpebyeT 6onee TLATENbHON NOATOTOBKM K NMPOBEAEHWIO NPeOoNepaLMOHHbIX KYPCOB NMOIMXMMUOTEPanuu, BKIIO-
YatoLLei KapAMOTPOMNHYHO Tepanuio ¢ 06a3aTeNlbHbIM MOHUTOPUPOBaHNEM YPOBHS OCHOBHbIX KapAnOMapKepoB.
Hanb6onee nokasartenbHbIMU GbINN U3MEHEHUS1 YPOBHSA TPOMOHMHa |, kpeaTuHPochokunHasel MB, n MuornobuHa,
KOTOpble PerMcTpupoBanmnCh B NepBble Yacbl pa3BUTUA UH(apKTa MUOKapaa.

KntoueBble cnosa:
MH(AapKT MMOKapAa, KapAMoMapKepbl, TPOMOHUH |, KpeaTuHdochokmnHaza MB, MUOTIO6UH,
HaTPUMNypeTUYECKUIA NponenTua,.
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RELEVANCE

Oncological diseases (OD) are one of the main
causes of mortality and disability worldwide [1, 2].
However, in recent years, mortality statistics have
begun to improve due to timely diagnosis and the
introduction of new effective treatment methods that
have significantly improved survival forecasts. This
includes intensive radiation and chemotherapy reg-
imens. However, the use of these types of treatment
increases the risk of complications, one of which
includes chemotoxic cardiopathies, including myo-
cardial dysfunction, heart failure, hypertension, vaso-
spastic and thromboembolic ischemia, arrhythmias
of various types and sudden cardiac death [3, 4].
In this regard, timely detection and treatment of
complications from the cardiovascular system
(CCQ) in patients receiving chemotherapy courses
in combination with surgical methods of treatment
is important. Currently, the diagnosis of CCC dis-
orders includes a number of studies: instrumental-
electrocardiographic (ECG), ultrasound (EchoCG),
cardiometric (CM), X-ray, magnetic resonance im-
aging, positron emission tomography, cardiac cath-
eterization and laboratory-hematological, biochem-
ical, coagulological, immunochemical methods [5].
A special place for early detection of cardiovascular
disorders in oncological hospitals and intensive care
units is occupied by determining the level of cardiac
biomarkers, such as highly sensitive troponin I, N-ter-
minal propeptide of natriuretic hormone, creatine
phosphokinase MB, myoglobin [6].

The aim of the study was to assess the informa-
tive value of changes in the level of individual car-

diomarkers in the development of acute myocardial
infarction against the background of chemotherapy
in a patient with tongue cancer with a complicated
cardiological history.

Clinical Case Report

Patient M., at the age of 45 years, was admitted
to the Department of Head and neck tumors of the
Ministry of Health of the Russian Federation at the
Department of Head and Neck tumors on 17.02.2021
for surgical treatment for tongue cancer, St. IVA,
T4aN1MO, cl. gr. 2. From the anamnesis: suffers from
coronary heart disease: angina pectoris, Il FC; hyper-
tension Il art. | did not receive treatment. Planned
laboratory and instrumental studies were carried out.
There are no contraindications for surgical treatment
and chemotherapy.

On 18.02.2021, the patient was consulted by
a chemotherapist: a preoperative course of poly-
chemotherapy (PCT) was recommended according
to the scheme: carboplatin AUCS5 655 mg, paclitaxel
350 mg intravenously against the background of
pre-and postmedication with dexamethasone-8 mg
intravenously, which was performed from 18.02.2021
t0 24.02.2021. The administration of the drugs was
carried out satisfactorily, he did not complain.

On 24.02.2021, at 9:15, a planned ECG was per-
formed in preparation for surgical treatment: si-
nus rhythm, normasystole with a heart rate of 61
beats/min, there are no rhythm disturbances, left
ventricular myocardial hypertrophy with signs of
systolic overload.

At 16:00, a deterioration of the condition was not-
ed, the patient complained of pressing pain behind

Table 1. Results of cardiomarkers level measurement in patient M. in dynamics

Studied indicators/units of

Research stages

Referent values

measurement | "

Troponin |, ng/ml 0.0 0.01 <0.03
Myoglobin, ng/ml 30.5 47.4 8.95-48.8
Creatine Phosphokinase MB, 977 112 2.0-4.99

ng/ml
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the sternum, weakness, sticky sweat. The patient
underwent a repeated ECG. The ST segment lift is
set to Ill, aVF. Due to the deterioration of the patient's
condition, he was urgently transferred to the depart-
ment of anesthesiology and intensive care. Studies of
the level of cardiomarkers were urgently performed:
highly sensitive troponin | (Abbott i-STAT critical
condition analyzer, USA), N-terminal propeptide of
natriuretic hormone, creatine phosphokinase MB,
myoglobin (PATHFAST immunochemiluminescent
analyzer, Japan). The studies were conducted twice
with an interval of 40 minutes. The results of the
study of the level of cardiomarkers are presented
in Table 1.

In the first study, 2 hours after the patient's com-
plaints, an increase in the level of creatine phos-
phokinase MB by 2 times in comparison with the
upper limit of the reference interval was noticed.
However, there were no changes in the level of oth-
er cardiomarkers — troponin |, N-terminal propeptide
of natriuretic hormone and myoglobin at this stage.

The results of the second study showed a ten-
dency to increase the values of the analyzed group
of indicators, with the exception of the N-terminal
propeptide of natriuretic hormone. Thus, there was an
increase in the level of troponin | within the reference

interval, the concentration of creatine phosphokinase
MB by 2.2 times in comparison with the upper limit of
the reference interval and by 1.2 times with the result
of the I-th study. The level of myoglobin increased
within the reference values, similar to troponin I, and
was 1.6 times higher than the data of the first study.
An increase in the concentration of myoglobin at this
stage of observation of the patient may be due to the
expansion of the area of ischemic myocardial lesions.
In general, the dynamics of changes in the levels of
the studied markers indicated the development of
acute coronary syndrome.

The obtained laboratory data corresponded to the
patient's clinical condition, the indications of an ECG
performed after the patient complained, and the re-
sults of cardiological monitoring conducted in the
intensive care unit.

The ECG revealed negative dynamics in compar-
ison with the initial study: sinus bradycardia with
a heart rate of 55 beats / min. ST segment elevation
in leads Il, 11l st and aVF, pronounced depression of
ST segment |, aVL, V1 - V6 - (discordant myocardial
changes). Conclusion: acute myocardial injury of the
posterior-lower parts of the left ventricle (Fig. 1).

According to the results of cardiological monitor-
ing carried out in the department of anesthesiology

Maunent: M

ehckataads Ll i

Jata: 24.02.2021 Bpews: 16:14:10 [ 9ccss |

ArMaSoft-12-Cardio

Fig. 1. ECG of patient M. with a significant ST segment elevation on leads Il, lll and aVF.
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and intensive care, there was a preservation of ST
wave rises in leads Il lll st and aVF, sinus bradycardia
with a heart rate of 54 beats/min, which indicated
an increase in ischemic injuries. Increases in the ST
segment of the teeth were associated with changes
in the level of the analyzed cardiomarkers, mainly
creatine phosphokinase MB, troponin | and myoglo-
bin, which made it possible to establish the diagnosis
of acute myocardial infarction type 1 in the shortest
possible time. A complex of therapeutic measures
was performed that led to an improvement in the pa-
tient's condition: relief of pain syndrome, stabilization
of hemodynamic parameters, which made it possible
to urgently transfer the patient for further treatment
and percutaneous surgery to the cardiology depart-
ment of the Emergency Hospital. After the treatment
and rehabilitation, the patient continued treatment of
the underlying disease at the FSBI "NMRC Oncology"
of the Ministry of Health of the Russian Federation.

DISCUSSION

According to the Russian clinical guidelines for the
diagnosis and treatment of acute myocardial infarction
with ST-segment elevation of the electrocardiogram
(MOH of the Russian Federation 2020), the primary
treatment strategy is based on the clinical picture and
ECG. For the final confirmation of the diagnosis, it
is necessary to determine cardiomarkers. There are
cases of a connection between changes in the ST
segment of the electrocardiogram and an increase in
the concentration of troponin | in patients with acute
myocardial infarction and the possibility of assessing
the volume of myocardial necrosis by the degree of
changes in the level of troponin | [7]. Nevertheless, de-
spite the high specificity, troponins are "late" markers
of myocardial necrosis, the peak of growth is recorded
after 6-8 hours from the onset of the disease, reaching
a maximum by 24 hours [8]. It is also known that it is
extremely difficult to measure the concentration of
troponin in the blood, since it is normally extremely
low [9]. Therefore, the recorded increase in the pa-
tient's troponin I level, which does not go beyond the
reference boundaries, is significant, in our opinion,
since according to the available data, even the small-
est increase in their level in the blood is dangerous
and may indicate a myocardial infarction [10].

52

According to International recommendations,
studies of an early cardiomarker, creatine phosphoki-
nase MB, are performed in addition to troponin | for
patients admitted within 6 hours from the onset of
pain syndrome. An increase in the level of creatine
phosphokinase MB in the blood is specific for myo-
cardial damage [11]. In our observation, an increase
in the level of the indicator in the patient's blood was
noted almost from the moment of filing complaints.

The informative value of the use of myoglobin is
shown to exclude the diagnosis of acute myocardial
infarction [12]. An increase in myoglobin is noted
during the first 3.5 hours from the onset of the attack
with a maximum of values by 6-12 hours and a re-
turn to the initial level within 24-36 hours [13], which
explains the absence of changes in the patient's
myoglobin level in the first study. However, after 40
minutes, an increase in the indicator was noted in
comparison with the initial value, which confirms the
expediency of using myoglobin in this case.

Thus, the ECG data, along with the study of the
level of creatine kinase MB, myoglobin, troponin |,
made it possible to establish the development of
acute type 1 myocardial infarction in the patient in
the shortest possible time. At the same time, there
is evidence that the N-terminal propeptide of natri-
uretic hormone, not being a direct indicator of necro-
sis, characterizes the functional capabilities of the
myocardium [14], and is also effective in assessing
the development of chronic heart failure in cancer
patients on the background of chemotherapy [15] and
as a prognostic factor for adverse outcomes [16]. The
absence of changes in the indicator in the presented
case does not contradict these data, but requires
additional observations.

When analyzing the entire array of clinical and
laboratory data, the question was also raised about
the factors that played a decisive role in the develop-
ment of myocardial infarction. One of the reasons can
be attributed to the initial unfavorable background
caused by a widespread malignant process and ac-
companied by cancer intoxication. However, this is
the case in most cancer patients. In our opinion, the
leading initiating factor was the preoperative course
of polychemotherapy with paclitaxel and carbopla-
tin, which have cardiotoxicity, the main mechanism
of which is acute vasospasm leading to ischemic
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complications [17]. At the same time, the presence
of the patient's initial cardiodisfunction, namely, cor-
onary heart disease, stable angina pectoris, arterial
hypertension, could certainly serve as an aggravating
factor.

CONCLUSION

The complex application of diagnostic proce-
dures, including the determination of the level of car-
diomarkers, made it possible to timely diagnose the
development of acute myocardial infarction of type

1 in a patient with tongue cancer on the background
of chemotherapy. Informative, along with troponin |,
were changes in the level of creatine phosphokinase
MB and myoglobin, which were recorded in the first
hours of the development of myocardial infarction.
The high sensitivity of the cardiovascular system to
drug therapy due to tumor progression requires more
thorough preparation of patients for preoperative
courses of polychemotherapy, including cardiotropic
therapy with mandatory monitoring of the level of
the main cardiomarkers, especially in persons with
a burdened cardiological history.
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