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AKTyanbHOCTb. Hannume oHkosornyeckoro 3abonesaHuns, BbICOKasa NoAMMOPOUAHOCTD Y NaLMEHTOB NOXW/I0ro U CTapyeCcKoro Bo3pacta MoryT
NPUBOANUTbL K OC/IOMHEHHOMY TeYeHMI0 OCTPOro KOPOHAPHOrO CUHAPOMA, B TOM YMC/e Pa3sBUTUIO OCTPOro MOBPEXAeHNsA NoYeK U/UAN XPOHU-
yecKol 60/1e3HM NOYeK, 4TO CNOCOBCTBYeT yXy/lleHno 6AMKaNiero n oTAaneHHOro NporHo3a 1 yBe/IMYeHNI0 CMePTHOCTN Y JaHHOM Tpynnbl
nauneHToB. Llens nccnepgosanmna. M3yunth TeuyeHune, KAMHUYeCKMe N NabopaTOpPHO-UHCTPYMeHTa/lbHble 0CO6@HHOCTU OCTPOro KOPOHApHOro
CUH/APOMa B 3aBUCMMOCTM OT Ha/IMHYMUA UNN OTCYTCTBMA OHKONIOTUYeCKOro 3aboneBaHuna y L, NMOXMIOMO U CTapyecKoro Bospacta. MaTtepuansi
1 MeToabl. B nccnegosanme 6bi10 BrAOYEHO 200 naymeHToB (122 (61%) MyxunHbl, 78 (39%) eHwuHbl, MeguaHa (Me) Bospacta — 69 (65;77)
neT). bonbHbIX pacnpegennnu Ha Age rpynnbl: 1) OCHOBHas rpymnna — OCTPbIii KOPOHAPHbIA CUHAPOM B COYETAHMU C OHKONOTMYECKUM 3a6o/1eBa-
HueM (n=100) (61 (61%) MyxuunHa, 39 (39%), KeHwmH, Me Bo3pacTa — 69 (65;77) neT); 2) rpynna CpaBHeHUS — OCTPbIii KOPOHAPHbI CUHAPOM
6e3 oHKonoruyeckoro 3a6onesanus (n=100). [pynnbl 66111 chOpMUPOBaHbI METOLOM KOMM-Napa B COOTHoLeHUM 1:1 no nony 1 Bospacty. Y Bcex
NaLueHTOB OLeHMBANK AaHHble aHaMHe3a, obljee KoaM4ecTBo 3aboneBaHUii, MHAEKC KoMopbuaHoctu Charlson, oCHOBHble KAMHUYeCKMe 1 na-
60paTOpHO-UHCTPYMEHTa/IbHble MapaMeTpbl, @ TaKKe pasBUTUE OCIOKHEHUI. Y 40 (40%) nayMeHTOB OCHOBHOM rpynnbl U 47 (47%) 13 rpynnbl
CpaBHEHMWsA NPOBOAWAN 3a60p CpeAHel NopLuMM YTPEHHEeW MOYM B MepBble CYTKW roCnuTanusaummu Ans onpeaeneHus cogepxanma KIM-1 (mMo-
JIeKyNa OCTPOro MoBPeXAeHWs MnoyeK, nr/m). Ha BTopble CyTKM CTaLMOHAPHOrO 1e4eHUs NMPOBOAUM 3a60p CyTOUHOI MOUM A/ ONpeseneHuns
ypoBHa K*, Na*, Cl', Mo4eBoOli KUCNOTbI, anbbyMuHa. Pe3ynbTaThl. Y NaLUeHTOB OCHOBHOW FpynMbl, MO AaHHbIM aHaMHe3a, Yale AUarHoCTU-
poBanu cTabunbHyto cteHokapauto (p=0,042), aAnabeTuyeckyto 6onesHb noyek (p=0,017), xpoHuyeckyto 6onesHb noyek (p=0,013) u aHeMuio
(p=0,008). KpoMe Toro, y 3Tux 60/1bHbIX 6b11 Bbille UHAEKC KOMOp6UAHOCTU Charlson (8 (6;9) u 5 (4;6) 6annos; p <0,001) 1 obLyee KOAUYECTBO
3abonesanuii (6 (5;7) u 4 (3;5); p <0,001). MauneHTbl C OHKONOTUYECKUM 3a60/1eBaHMEM MPU Pa3BUTUM OCTPOrO KOPOHAPHOrO CUHAPOMA Yalle
NpeAbABAAAM }anobbl Ha oAbllKy (p=0,008) u nepe6ou B paboTte cepaua (p=0,004). Y nauneHToB OCHOBHOW rpynmbl 6bl1a 4UarHocTUpoBaHa
6onee HusKas ¢pakuua Beibpoca neBoro xenygouka (51,0 (44;55) u 54 (48;57) %, p=0,013). OcTpoe NoBpexAeHMe MOYEK Yalye AUArHOCTU-
poBa/sM B OCHOBHOMI rpynne, Y4eM B rpynne cpaeHeHus (p <0,001), B TOM 4nCae OCTPOE MOBPEXAEHME MOYEK MO «BasanbHOMY» KpeaTUHUHY
(p=0,005), no guHaMuke KpeaTuHuHa (p=0,047) 1 Ha poHe XxpoHMyecKoit 60e3HM noyek (p=0,003). ¥ 60/bHbIX OCHOBHOW FpyMMbl YpOBEHb
KIM-1 B Moye 6bin Bbiwe (921,0 (425,1;1314,8) 1 658,0 (345,6;921,4) nr/mn; p=0,011). Y naumeHTOB C OCTPbIM MOBPEKAEHWNEM MOYEK, B OTAU-
ume oT 60/IbHBIX 6e3 OCTPOro MOBPEXAEHMEM MoYeK, HabaoAancsa 6oee Bbicokuii yposeHs KIM-1(999,2 (480,8;1314,1) u 663,1 (360,5;905,2)
nr/mn; p=0,008). Y 60/ibHbIX C OCTPbIM KOPOHAPHBIM CUHAPOMOM U OHKONIOrMYECKMMU 3a60/1eBaHMAMM B CTaLMOHape Yalle pasBuUBaAUCh Yp-
reHTHble ocnoxHeHus (p=0,005), B TOM uncie neTanbHbii ucxog (p=0,024) n ocTpas cepgeyHas HegocTaTouHocTb (p <0,001). Takke y HUX
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6bl/1a BbIlLE YACTOTA PasBUTMA paHHel NOCTUHAPKTHOM cTeHoKapAun (p=0,018) u aHemun (p=0,005) BbiBoAbl. B X0A4€ Halero nccnegosaHns
YCTaHOB/IEHO, YTO 60/IbHble OCHOBHOW Ipynmbl MMen 60osiee BbICOKUI MHAEKC KoMopbuaHocTu Charlson, 6o/bluee kKonnyecTBo 3aboseBaHui, B
TOM Ymncne cTabuibHyl0 CTEHOKapAWIo, AnabeTuyeckyto 601e3Hb NoYek, XpOHMYECKYo 60/1€3Hb NoYeK 1 aHeMuto. [laHHble naLyMeHTbl Npu pas-
BUTWMN OCTPOro KOPOHAPHOIO CUHAPOMa Yallle NpeAbABAAAN Xanobbl Ha OAbIWKY U Nepebon B paboTe cepaua. Y 60/1bHbIX OHKONIOTMYECKUM 3a-
60/1€BaHMEM Yalle AMArHOCTUPOBA/IM OCTPOE MOBPEXAEHMWE MOYeK, B TOM YKC/e Mo «6a3asbHOMY» KpeaTUHUHY, N0 AVHAMUKE KpeaTUHMHA U Ha
¢doHe xpoHuyeckol 60ne3HM noyek. YposeHb KIM-1 B Moye 6bi/1 Bbile Y 4aHHOW FPyMMbl NauUeHToB. Y 60/1bHbIX OCHOBHO rpynnbl B CTalMoHape
yalle pa3BMBaZINCh YPreHTHbIE OC/IOKHEHUA, B TOM YMC/Ie OCTPan CepjeyHas HeJoCTaTOYHOCTb U cMepThb. Takke Habaloganack 6o/blas YacToTa
paHHel NOCTUH(APKTHOM CTEHOKapAUM Y aHeMUM.

KnrodeBbie cnoBa: ocmpsiii KopoHapHbili CUHOPOM, OHKOAO2UYECKUE 3a60/1€BaHUS, KOMOPBUOHOCMb, 0CMPOE NOBPEXAEHUE NOYEK, XPOHUYECKas
60/1€3Hb NOYEK, MOAIeKY1a NO4e4HO20 nospexxdeHus KIM-1
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Abstract

Relevance. The presence of oncological diseases, high polymorbidity in elderly and senile patients can lead to a complicated course of acute
coronary syndrome, including the development of acute kidney injury and/or chronic kidney disease, which contributes to a deterioration of
the immediate and long-term prognosis and an increase in mortality. The research purposes. To study the course of acute coronary syndrome
depending on the presence or absence of oncological diseases in elderly and senile people and to identify clinical and laboratory-instrumental
features. Materials and methods. The study included 200 patients (men — n=122 (61%), women — n=78 (39%), Me age — 69 (65,77) years).
The patients were divided into two groups: 1) the main group — acute coronary syndrome in combination with oncological diseases (n=100)
(men —n=61(61%), women — n=39 (39%), Me age — 69 (65;77) years); 2) the comparison group — acute coronary syndrome without oncological
diseases (n=100). The groups were formed by the copy-pair method in a ratio of 1:1 by gender and age. All patients were evaluated for anamnesis
parameters, the total number of diseases, the Charlson comorbidity index, the main clinical and laboratory-instrumental parameters and the
development of complications. We collected an average portion of morning urine on the first day of hospitalization to determine the content of
KIM-1 (pg/ml) in 40 patients of the main group and 47 from the comparison group. We collected daily urine on the 2nd day of hospital treatment
to determine the level of K*, Na*, Cl;, uric acid and albumin. The results. Patients of the main group, according to the anamnesis, were more
often diagnosed with stable angina (p = 0.042), diabetic kidney disease (p = 0.017), chronic kidney disease (p = 0.013) and anemia (p = 0.008).
In addition, these patients had a higher Charleson comorbidity index [8 (6; 9) and 5 (4; 6) points; p <0.001] and a total number of diseases
[6 (5;7) and 4 (3; 5); p <0.001]. Patients with oncological diseases with the development of acute coronary syndrome more often complained of
shortness of breath (p=0.008) and heart rhythm disturbance (p=0.004). In patients of the main group a lower left ventricular ejection fraction was
diagnosed [51.0 (44; 55) and 54 (48; 57), p=0.013]. Acute kidney injury was more frequently diagnosed in the study group than in the comparison
group (p <0.001), including acute kidney injury by “basal” creatinine (p=0.005), acute kidney injury by creatinine dynamics (p=0.047), and acute
kidney injury by chronic kidney disease (p=0.003). The KIM-1 leel in patients of the main group was higher [921.0 (425.1; 1314.8) and 658.0
(345.6; 921.4) pg/ml; p=0.011]. In patients with acute kidney injury, in contrast to patients without acute kidney injury, a higher level of KIM-1
was detected [999.2 (480.8;1314.1) and 663.1 (360.5;905.2) pg/ml; p=0.008]. Patients with acute coronary syndrome and oncological diseases
in the hospital were more likely to develop urgent complications (p=0.005), including death (p=0.024) and acute heart failure (p <0.001). They
also had a higher incidence of early post-infarction angina (p=0.018) and anemia (p=0.005). Conclusions. Our study found that patients in the
main group had a higher Charlson comorbidity index, a greater number of diseases, including stable angina, diabetic kidney disease, chronic
kidney disease, and anemia. These patients with the development of acute coronary syndrome more often complained of shortness of breath and
heart rhythm disturbance. Patients with oncological diseases were more often diagnosed with acute kidney damage, including «basal» creatinine,
creatinine dynamics, and chronic kidney disease. The level of KIM-1in the urine was higher in this group of patients. Patients of the main group in
the hospital were more likely to develop urgent complications, including acute heart failure and death. There was also a high incidence of early
post-infarction angina and anemia.
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SC — serum creatinine

At different times from being diagnosed with oncol-
ogy disease, 1.9-4.2% of patients develop acute coronary
syndrome (ACS). OD significantly increases the risk of a
complicated course of ACS, including recurrent myocar-
dial infarction (MI) and death [1].

ACS is often accompanied by a renal pathology (acute
cardiorenal syndrome) [2], leading to the deterioration
of the immediate and long-term prognosis for the under-
lying disease [2, 3].

Patients with OD may suffer kidney damage (acute
kidney injury (AKI) and/or acute kidney disease (AKD)
and/or chronic kidney disease (CKD)) as a result of both
the mechanical effect of malignant neoplasm, tumor
infiltration, paraneoplastic processes, and nephrotoxic
effect of the ongoing anticancer therapy [4, 5].

According to the literature, elderly and senile age
and high comorbidity are independent risk factors for
ACS and its complications, and a worsening prognosis
(6, 7].

Available literature has a few studies describing the
clinical features of the ACS course depending on the
presence or absence of OD, including those in elderly
and senile patients, which once again confirms the rel-
evance of studying this issue [1, 8, 9].

One of the high-potential biomarkers for kidney
injury is KIM-1 (kidney injury molecule). Clinical trials
showed that KIM-1 is a sensitive and specific biomarker
for the diagnosis of AKI induced by anticancer therapy,
radiocontrast agents (CA) [contrast-induced AKI (CI-
AKTI]), as well as after cardiac surgery [2, 10, 11] There is
evidence that KIM-1 increases in patients with CKD and
is one of the markers of renal cell carcinoma [12]. At the
moment, there are not enough data for the widespread
practical use of KIM-1; therefore, further research is
required on the possible use of this biomarker, including
in cases of ACS combined with OD.

Objective of the study: to investigate the course,
clinical, laboratory and diagnostic test features of ACS
depending on the presence or absence of OD in elderly
and senile patients.

Materials and methods

The study (prospective, open-label, observational)
was carried out from January 2019 to August 2020 at the
State Budgetary Healthcare Institution N. A. Semashko
Nizhny Novgorod Regional Clinical Hospital (Nizhny
Novgorod).

The study enrolled 200 patients (122 (61%) males,
78 (39%) females, median (Me) age — 69 (65; 77) years).
Female patients were older than male patients: 70 (68; 79)
and 67 (63; 72) years; p = 0.005.

Patients were divided into two groups: group 1
(trial) — ACS in combination with OD (ACS+OD; n =
100 (61 (61%) males, 39 (39%) females, Me age — 69 (65;
77 ) years); group 2 (control) — ACS without OD (ACS-
OD; n = 100). Groups were formed using a copy-pair
method in a 1:1 ratio by gender and age.

Inclusion criteria: ST-segment elevation acute coro-
nary syndrome (STE-ACS), non-ST-segment elevation
acute coronary syndrome (NSTE-ACS); for patients of
the ACS+OD group — confirmed OD (active and/or
with a history of no more than 10 years).

Exclusion criteria: pregnancy and lactation; age
> 90 years; severe hepatic or respiratory failure; can-
cerous cachexia; mental disorders; patient refusal to
be included in the study (refusal to sign voluntary
informed consent).

Forty-one (41%) patients had active OD, 26 (26%)
had a history of disease of 1 to 5 years, and 33 (33%)
had a history of disease of 5 to 10 years. The most fre-
quent localizations of oncological process in patients of
the study group were the following: lungs, prostate gland,
mammary glands, which totaled 48% (n = 48). Lymph
node involvement was diagnosed in 32 (32%) patients,
distant metastases were found in 16 (16%) patients.
Three (3%) patients were diagnosed with multiple pri-
mary metachronous tumors (interval between diag-
nosed tumors was at least 1 year and at least 6 months for
cancer in situ). Fifty-seven (57%) patients had malignant
neoplasms at early (T1-2) stages and 27 (27%) — at late
(T3-4) stages according to TNM classification. Eighty-
five (85%) patients received treatment for OD (Fig. 1).
Twenty-two (22%) patients underwent radiotherapy (in
54.5% of cases — above the diaphragm, 45.5% — below
the diaphragm). All patients who underwent surgical
treatment underwent radical surgery (77; 77%).

When assessing the severity of the condition of
cancer patients according to the ECOG (Eastern Coop-
erative Oncology Group) scale, 88 (88%) patients scored
0-1 points, 12 (12%) scored 3-4 points.

All patients were evaluated for the number of chronic
non-communicable diseases (1-2, 3-5, >5 diseases) and
the Charlson comorbidity index.

Patients with STE-ACS/ NSTE-ACS were diagnosed
and treated according to the current clinical guidelines
(6, 7].

All patients were assessed for the frequency and struc-
ture of urgent (in-hospital mortality, recurrent myocar-
dial infarction (MI), stent thrombosis, acute heart failure
(AHF), ventricular tachycardia, ventricular fibrillation,
acute left ventricular aneurysm, grade III atrioventric-
ular blockade, acute cerebrovascular event, thrombo-
embolism of pulmonary artery) and non-urgent (early
postinfarction angina (EPA), ventricular extrasystole
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Figure 1. Type of treatment for cancer patients

of high grades according to the Lown scale (class 3-5),
atrial fibrillation, paroxysms of supraventricular tachy-
cardia, sinus node dysfunction) complications.

AKI was diagnosed according to the following cri-
teria of clinical guidelines: an increase in serum creati-
nine (SC) = 26.5 pmol/l over 48 hours or an increase
in SC = 1.5 times from basal (AKI by basal creatinine),
or an increase in baseline SC (AKI by changes over
time) over seven days; taking into consideration: basal
SC as SC corresponding to the estimated glomerular
filtration rate (eGFR) 75 ml/min/1.73 m?; baseline SC
as SC at the time of patient hospitalization, followed
by its assessment over time after 1-7 days. AKI with
underlying CKD was diagnosed if the patient had CKD.
In patients with AKI, transient AKI, persistent AKI and
acute kidney disease (AKD) were confirmed by creati-
nine changes over time. Transient AKI was diagnosed
if AKI was resolved within two days, and persistent
AKI — if resolved in 2-7 days. AKD was established
when signs of kidney damage persisted for 7-90 days
after an AKI episode in the hospital.

Oligouric/ anuric AKI was diagnosed in cases of
urine output rate of < 0.5 ml/kg/h for six hours or more.
Twelve (12%) patients with OD and 6 (6%) patients
without OD had indications for bladder catheterization.
Therefore, hourly urine output as a criterion for AKI was
considered only for these patients [2].

CKD diagnosis was confirmed according to the cur-
rent clinical guidelines in the presence of medical history
data with morphological and/or laboratory confirmation
of persistent kidney damage for more than three months
[3]. Glomerular filtration rate (GFR) was calculated
using the CKD-EPI formula (2011).

Forty (40%) patients of the study group (ACS+OD)
and 47 (47%) patients of the control group (ACS-
OD) underwent special additional tests that were car-
ried out at the AVK-Med Central Laboratory (Nizhny
Novgorod). 10 ml of midstream morning urine was
sampled into BD Vacutainer tubes (n = 87) on the

|
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therapy and surgery and surgical

treatment

first day of hospitalization to determine the amount
of KIM-1 (pg/ml) using the ENZoLife Scientific
KIM-1 ELISA test system (USA). On the second day
of inpatient treatment, 10 ml of daily urine were taken
to determine the levels of K*, Na*, Cl, uric acid, and
albumin. Albumin and uric acid were determined by a
colorimetric method; K*, Na*, CI' — by indirect poten-
tiometry using the cobas ¢ 501+ISE analyzer (Roche
Diagnostics, Switzerland).

Patients of both groups were comparable in the terms
of the type and number of drugs prescribed in hospital.
Patients with OD were more often prescribed inotropic
stimulation (16 (16%) and 6 (6%); p = 0.024) during the
acute period of myocardial infarction.

Selective coronary angiography (SCA) was less fre-
quently performed in patients with ACS and OD (74
(74%) and 91 (91%); p = 0.002). Patients with OD were
also less likely to receive re-perfusion treatment (58
(58%) and 76 (76%); p = 0.007), in particular, primary
percutaneous coronary intervention (PCI) (46 (46%) and
64 (64%); p = 0.011). Four patients of the study group
underwent thrombolytic therapy without PCI. A phar-
maco-invasive approach was used in 8 (8%) patients
in the ACS+OD group and in 12 (12%) patients in the
ACS-OD group (p = 0.346).

The following were considered as study limitations:
different localization of the oncological process, different
activity, severity and duration of OD, determining the
KIM-1 level in several patients in the study sample.

Statisticalanalysisoftheobtainedresultswascarriedout
using the IBM SPSS Statistics 23 special-purpose soft-
ware. The correct distribution of a quantitative feature
was assessed using the Kolmogorov — Smirnov (n > 50)
and Shapiro — Wilk (n < 50) tests. In the case of a
normal distribution, quantitative data were presented as
the mean and standard deviation (M+SD); with a distri-
bution other than normal, the obtained data were pre-
sented as a median (Me) and interquartile range (Q,;
Q,.). In the case of a normal distribution, two groups
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were compared on a quantitative basis with Student’s
t-test for independent samples; with a distribution other
than normal, Mann — Whitney U-test was used. Chi-
square test (x*) was used to compare qualitative features.
If the expected values were less than 5, Fisher’s exact test
(two-tailed test) was used. If the expected values were in
the range from 5 to 10, x* test with Yates’s correction for
continuity was used. Spearman’s rank correlation coef-
ficient (R) was used to assess the strength of the relation-
ship between features. Multivariate regression modeling
(logistic regression) was used to analyze independent
predictors. Differences were considered statistically sig-
nificant at p < 0.05 [13].

The study was performed in accordance with the
standards of Good Clinical Practice and principles of
the Declaration of Helsinki. The study protocol was
approved by the Ethics Committee. Written informed
consent was obtained from all patients prior to enroll-
ment in the study.

Results and discussion

We carried out a comparative analysis of patients
with ACS depending on the presence or absence of OD
according to medical history data (Table 1). Patients of
both groups were comparable by gender (p = 1.0) and
age (1.0)

Patients of the study group were more often diag-
nosed with stable angina, diabetic kidney disease and
anemia. Patients with ACS and OD also had a higher
Charlson comorbidity index and a higher total number
of diseases. Patients of the study group more often had
CKD (S3a-S5), severe albuminuria/ proteinuria (A3-A4).
Two patients of the ACS+OD and ACS-OD groups with
C5 stage CKD were on RRT (long-term hemodialysis)
before hospitalization. Two patients of the study group
with C4 stage of CKD were in the process of preparing
for RRT (forming arteriovenous fistula).

Patients with OD more often complained of dys-
pnea (44 (44%) and 26 (26%); p = 0,008) and irregular

Table 1. Comparative characteristics of patients with ACS, depending on the presence or absence of cancer according to
anamnesis [n (%); Me (Q25; Q75)]

Obtions ACS+Cancer ACS-Cancer

P (n=100) (n=100) P
Postinfarction cardiosclerosis 34 (34%) 33 (33%) 0,881
Stable angina 78 (78%) 65 (65%) 0,042
I1FC 2 (2,6%) 2 (3,1%) 1,0
ITFC 32 (41,0%) 23 (35,4%) 0,490
111 Fe 39 (50,0%) 37 (56,9%) 0,409
IV FC 5 (6,4%) 3 (4,6%) 0,728
Arterial hypertension 100 (100%) 100 (100%) 1,0
Chronic heart failure 85 (85%) 76 (76%) 0,108
I1FC 11 (12,9%) 15 (19,7%) 0,243
ITFC 48 (56,5%) 37 (48,7%) 0,324
111 Fe 25 (29,4%) 24 (31,6%) 0,766
IV FC 1(1,2%) - -
Diabetes mellitus 39 (39%) 32 (32%) 0,301
Diabetic kidney disease 21 (21%) 9 (9%) 0,017
Glomerulonephritis 1 (1%) -
Urolithiasis disease 12 (12%) 7 (7%) 0,335
Kidney cysts 32 (32%) 29 (29%) 0,645
Kidney cancer with nephrectomy 6 (6%) -
Chronic kidney disease, 44 (44%) 27 (27%) 0,013
(C3A-C5 stage)
C3A 26 (59,1%) 21 (77,8%) 0,175
C3B 15 (34,1%) 5 (18,5%) 0,149
c4 2 (4,5%) - ;
C5 1(2,3%) 1 (3,7%) 1,0
A0 13 (29,5%) 10 (37,0%) 0,515
Al 5 (11,4%) 7 (25,9%) 0,190
A2 8 (18,2%) 7 (25,9%) 0,634
A3 17 (38,6%) 3 (11,2%) 0,026
A4 1(2,3%) - -
Anemia 32 (32%) 16 (16%) 0,008
Body mass index 27,9 (25,0;32.7) 28,6 (26,4;32,0) 0,217
Charlson comorbidity index, points 8 (659) 5 (4;6) <0,001
Number of diseases 6 (5;7) 4 (3;5) <0,001

Note: FC — functional class
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heartbeat (18 (18%) and 5 (5%); p = 0.004) during ACS
development, which may be a consequence of heart fail-
ure and/or cardiotoxicity of previous chemotherapy and/
or radiation therapy. [1].

Patients were comparable in terms of hemodynamic
level at admission, duration of hospital stay and ACS
type (STE-ACS and NSTE-ACS) (Table 2).

According to the literature, patients with OD are
more often diagnosed with NSTE-ACS. Coronary catas-
trophe often develops with the progression of OD or
during its active management due to endothelial dys-
function caused by anticancer therapy, spasm of coro-
nary arteries, tumor embolism, a discrepancy between
blood flow and increased myocardial requirements due
to anemia, and also rupture of an atherosclerotic plaque
with subsequent atherothrombosis [1]. In our study,

patients with OD were comparable in ACS type (STE-
ACS/ NSTE-ACS).

Echocardiography was performed in 94 (94%)
patients of the study group and 99 (99%) patients in the
control group (Table 3). Other patients were not exam-
ined due to death on the first day of hospitalization.
Patients of the study group demonstrated lower ejection
fraction (EF) of the left ventricle (LV) and a lower rate of
heart failure (HF) with preserved EF, which could be a
consequence of early antitumor therapy, as well as acute
heart failure (AHF) in ACS.

There were more patients with urgent complications
in the study group (39 (39%) and 21 (21%); p = 0.005)
(Table 4), including in-hospital mortality and AHF
(Killip classes II-IV), which is consistent with literature
data [1]. The majority of patients (16; 72.7%) died in the

Table 2. The parameters of the hospital period in patients with ACS, depending on the presence or absence of cancer [n

(%); Me (Q25; Q75)]

Options ACS+Cancer ACS-Cancer
P (n=100) (n=100) P
Systolic blood pressure, mm Hg st 140 (124;150) 140 (125;148) 0,754
Diastolic blood pressure, mm Hg st 83 (75;90) 80 (79;90) 0,817
Heart rate, beats per minute 80 (72;86) 76 (70;86) 0,168
Length of hospital stay, bed-day 9 (7;11) 9 (8;11) 0,483
ST-elevation ACS 49 (49%) 44 (44%) 0.395
NSTE ACS 51 (51%) 56 (56%) ?

Note: NSTE-ACS — Non-ST-segment elevation acute coronary syndrome

Table 3. Analysis of patients with ACS depending on the presence or absence of cancer by echocardiography parameters

[Me (Q25; Q75; n (%)]

Indicators ACS+Cancer ACS-Cancer p
(n=94) (n=99)
Left ventricular EF, % 51,0 (44;55) 54 (48;57) 0,013
Heart failure with preserved EF 53 (56,4%) 69 (69,7%) 0,037
Heart failure with intermediate EF 26 (27,7%) 23(23,2%) 0,480
Heart failure with low EF 15 (16,0%) 7 (7,1%) 0,053

Note: EF — ejection fraction

Table 4. The frequency and structure of urgent complications of the hospital period in patients with ACS, depending on the

presence or absence of cancer

Options ACS+Cancer ACS-Cancer p
(n=100) (n=100)

Intrahospital mortality 16 (16%) 6 (6%) 0,024
Recurrent myocardial infarction 3 (3%) 3 (3%) 1,0
Stent thrombosis 2 (2%) 3 (3%) 1,0
Killip (II-IV class) 28 (28%) 7 (7%) <0,001
Acute left ventricular aneurysm 5 (5%) 3 (3%) 0,489
Ventricular tachycardia 3 (3%) 4 (4%) 1,0
Ventricular fibrillation 2 (2%) 5 (5%) 0,445
AV-block ITI degree 3 (3%) 1 (1%) 0,621
Acute cerebral circulation failure 2 (2%) 1 (1%) 1,0
Pulmonary thromboembolism 1 (1%) 2 (2%) 1,0

Note: AV — atrioventricular
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first three days of hospitalization. The following were the
main causes of death: MI (13; 59.1%, MI in combination
with OD (study group) (8; 36.4%), MI in combination
with ACE (control group) (1; 4.5%).

Patients of both groups were comparable in the fre-
quency and type of non-urgent complications during
hospitalization (44 (44%) and 41 (41%); p = 0.668).
At the same time, the frequency of RPS in the ACS+OD
group was higher (15 (15%) and 5 (5%); p = 0.018), which
could be associated with a lower frequency of reperfu-
sion treatment, a greater tendency to hypercoagulation
and thrombus formation, vasospasm and instability of
atherosclerotic plaques caused by endothelial dysfunc-
tion in cancer patients [1, 6, 7].

Patients of the study group were more often diag-
nosed with anemia (38 (38%) and 20 (20%); p = 0.005)
during hospital stay; this may be due to: chronic inflam-
mation, a history of cytotoxic anticancer therapy, more
frequent bleeding, and CKD [14].

AKI was more often found in patients of the study
group (49 (49%) and 25 (25%), p < 0.0001). AKI by
“basal” creatinine was confirmed in 32 (32%) and 15
(15%) patients respectively (p = 0.005); including AKI by
creatinine changes over time — in 13 (13%) and 8 (8%)
patients, respectively (p = 0.616). AKI only by creatinine
changes over time was established in 17 (17%) patients
in the ACS+OD group and in 10 (10%) patients in the

ACS-OD group (p = 0.148). AKI with underlying CKD
was registered in 36 (36%) and 17 (17%) patients, respec-
tively (p = 0.002).

Among all patients with AKI, based on the creatinine
changes over time (30 (30%) and 18 (10%), p = 0.047),
transient AKI was diagnosed in 6 (20%) and 4 (22%)
patients, respectively (p = 0.855); persistent AKI — in
9 (30%) and 6 (33%) patients, respectively (p = 0.936);
ACD — in 15 (50%) and 8 (45%) patients, respectively
(p =0.941).

Oligouric/anuric AKI was found in 7 (7%) and 4 (4%)
patients, respectively (p = 0.535). Stage 1 AKI was estab-
lished primarily by creatinine level, and stages 2-3 — by
oligouric/anuric type of AKI (by diuresis rate). At the
time of discharge from the hospital, patients with AKD
required no change of the CKD stage that existed before
hospitalization. In connection with AKI that developed
during hospitalization, four (4%) patients of the study
group underwent renal replacement therapy (RRT) via
veno-venous hemodiafiltration.

In our opinion, the high incidence of AKI in patients
with OD could be associated with higher comorbidity,
CKD, and AHE

Twenty-two (11%) patients died in hospital. The
deceased patients were diagnosed with AKI 3 times more
often than the survivors (21 (95.5%) and 53 (29.8%),
p < 0.0001).

Table 5. Laboratory indicators in patients with ACS, depending on the presence or absence of OZ [M+SD, Me (Q25; Q75)]

Indicators ACS+Cancer, ACS-Cancer, p
n=100 n=100

Hemoglobin, g/l 126,9+26,7 135,6+19,6 0,009
Hematocrit 0,407+0,084 0,435+0,060 0,006
Creatinine upon admission, umol/l 97,0 (82,2;125,8) 89,8 (78,2;103,2) 0,005
Creatinine upon discharge, pmol/l 107,2 (92,2;135,8) 95,1 (82,0;110,7) <0,001
f:f;g:;fﬁgi%cmm upon discharge discharge, 56,3 (40,5;68,2) 63,8 (53,3;75,3) 0,002
Urea upon admission, mmol/l 6,4 (5,0;9,1) 5,4 (4,6;6,8) 0,001
Urea upon discharge, mmol/l 7,6 (5,5;10,9) 6,0 (5,057,7) <0,001
Na*, upon discharge, mmol/l 136,6 (134,0;139,1) 138,0 (136,1;143,0) 0,006
Glucose, mmol/l 6,20 (5,30;8,00) 5,64 (4,83;6,86) 0,049
Total protein, g/l 68,7 (64,6;71,9) 71,7 (66,4;74,9) 0,014
Total bilirubin, pmol/I 15,0 (10,3;20,3) 10,7 (8,1;15,8) <0,001
High density lipoproteins, mmol/l 1,06 (0,88;1,31) 1,22 (1,00;1,47) 0,012
Note: GFR — glomerular filtration rate

Table 6. Indicators of daily urine in patients with ACS, depending on the presence or absence of cancer
[M+SD, Me (Q25; Q75)]

Indicators ACS+Cancer ACS-Cancer p
n=40 n=47

Uric acid, pmol / day 3582 (2311;4830) 2771 (2230;3941) 0,303
K*, mmol / day 44,2 (27,9;56,3) 49,1 (35,1;86,5) 0,031
Na*, mmol/day 160,2+79,7 166,8+80,2 0,721
Cl', mmol/day 108,2 (73,1;140,3) 127,7 (79,2;184,4) 0,237
Albumin, mg/day 26,0 (5,7;92,7) 10,2 (3,8;51,2) 0,092
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Laboratory blood parameters were analyzed (Table 5).

Daily urine parameters were also evaluated in
patients with OD and without OD (table 6). In patients
of both groups, parameters of daily excretion of all mark-
ers under investigation were within the reference range.
A lower level of daily potassium excretion was revealed
in the ACS+OD group in comparison with patients
without OD. According to O’'Donnell M. et al. (2019),
decreased potassium excretion may be associated with
the progression of CKD. It may also lead to an increased
risk of cardiovascular events and death [15].

Urinary syndrome including, hematuria (37 (37%)
and 12 (12%); p < 0.001), was found more often (62
(62%) and 42 (42%), p = 0.005) in patients with ACS and
OD. Also, proteinuria level was higher in patients with
ACS and OD than in patients without OD (0.1 (0; 0.32)
and 0 (0; 0.1) g/l; p = 0.001).

There are currently no generally accepted refer-
ence values of KIM-1 levels in urine. Depending on the
reagent manufacturer and the method of determination,
reference values of KIM-1 level in urine can range from
147 to 2,120 pg/ml [10, 11].

In our study, median KIM-1 in urine in all patients
with ACS (n = 87) was 725.6 (420.0; 1,087.5) pg/ml.

In patients of the ACS+OD group, KIM-1 level was
higher in comparison with patients without OD [921.0
(425.1; 1,314.8) and 658.0 (345.6; 921.4) pg/ml; p =
0.011] (Fig. 2). In our opinion, this may be due to the
more frequent development of AKI in patients with
OD. It was also found that KIM-1 in kidney tissue plays
a dual role. On the one hand, its increased production
can contribute to uncontrolled proliferation and angio-
genesis, acting as a factor of carcinogenesis and metas-
tasing of renal cell carcinoma. Moreover, according
to several experimental studies, the expression of the

KIM-1 gene can increase in cases of other malignant
neoplasms. On the other hand, KIM-1 may be involved
in the regeneration of renal tubules after AKI (nephro-
protection) [12].

Comorbidity was higher in the study group, which
could also have an effect on the development of kidney
pathology and, as a consequence, on the increase in
KIM-1 level.

No correlations of KIM-1 level with creatinine and
eGFR were revealed in our study, which is consistent with
the results of a retrospective study conducted by Wajda
J. et al. (2020) [16]. This may probably be due to the fact
that KIM-1 is a marker that mainly indicates damage to
the proximal tubules [2].

In contrast to patients without AKI (n = 58), patients
with AKI (n = 29) demonstrated a higher level of KIM-1
(999.2 (480.8; 1,314.1) and 663.1 (360.5; 905.2) pg/ml;
p = 0.008) which is consistent with literature data [2,
10, 16]. They also had higher albuminuria (62.0 (11.4;
221.0) and 9.7 (4.6; 28.1) mg/day; p = 0.002). There were
no statistically significant differences in KIM-1 level in
patients with different stages of AKI.

Patients with AKD had higher KIM-1 level in urine
than patients without AKD (1,238.4 (444.6; 1,397.3) and
704.0 (401.7; 996.3) pg/ml; p = 0.025), as well as a higher
albuminuria level (79.5 (19.3; 303.0) and 10.6 (5.0; 56.2)
mg/day; p = 0.013).

Patients with CKD had a higher albuminuria level
compared to patients without CKD (26.0 (6.8; 119.5) and
4.8 (2.5; 9.4) mg/day; p = 0.017). There were no statis-
tically significant differences in KIM-1 level in patients
with different stages of CKD.

Patients with active OD and history of OD had no
statistically significant differences in the levels of KIM-1,
K*, Na*, CI, uric acid, albumin in urine.
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Figure 2. Levels of KIM-1 [Me (Q25; Q75) pg/ml] in patients with ACS, depending on the presence or absence of cancer
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Fifty-five (27.5%) patients demonstrated a compli-
cated course of ACS (urgent and non-urgent complica-
tions), seven of them (8%) with a fatal outcome. A higher
albuminuria level was observed in patients with a com-
plicated ACS course (24.7 (7.0; 129.1) and 6.4 (2.6; 14.1)
mg/day; p = 0.001) including urgent complications (80.8
(22.8; 145.4) and 8.8 (3.6; 18.7) mg/day; p < 0.001),
including AHF (139.5 (43.9; 325.8) and 9.9 (4.5; 39.9)
mg/day; p < 0.001), and a fatal outcome (122.0 (27.4;
419.9) and 10.6 (5.1; 62.0) mg/day; p = 0.028).

Albuminuria is known to be an independent risk
factor for a complicated ACS course [3]. In our study,
according to logistic regression data, a change in albu-
minuria level by 1 mg/day increased the risk of urgent
complications by 6% [OR 1.006 (95% CI 1.001-1.010);
p =0.019], including a fatal outcome — by 5% [OR 1.005
(95% CI 1.001-1.010); p = 0.026], and AHF — by 8%
[OR 1.005 (95% CI 1.003-1.013); p = 0.003].

According to the literature, hyperuricemia and, as
a consequence, hyperuricuria can develop during the
progression of OD, chemotherapy and/or radiation
therapy [4, 5]. Our study revealed no differences in
this parameter in patients with and without OD, which
may be associated with a small number of patients with
T4 stage according to the TNM classification (7; 7%)
and distant metastases (16; 16%). At the same time,
patients with AHF (1,830.2 (552.4; 3,181.8) and 3,215.5
(2,519.7; 4,283.3) mmol/day; p = 0.007) and deceased
patients (1,244.3 (361.3; 2,783.0) and 3,100.2 (2,378.0;
4,199.3) umol/day; p = 0.006) were diagnosed with a
lower daily excretion of uric acid in comparison with
patients without AHF and the patients who survived.
This could be associated with a higher frequency of
advanced stages of CKD (S3b-S5) in patients with AHF
(p < 0.001) and deceased patients (p <0.001), as well as
with more frequent detection of oligouria/anuria (p =
0.012 and p <0.001, respectively).

Conclusion

Our study revealed that elderly and senile patients
with OD (active and/or in history) have some special
features of the ACS course. According to their medi-
cal history, they were more likely to be diagnosed with
stable angina, diabetic kidney disease, CKD and anemia.
They had a higher Charlson Comorbidity Index, more
concomitant diseases, and lower LVEF than patients
without OD. Patients with OD more often complained
of dyspnea and irregular heartbeat during ACS, which
may be a consequence of heart failure and/or cardio-
toxicity of previous chemotherapy and/or radiation
therapy. Patients with OD were more often diagnosed
with AKI, including AKI by basal creatinine, AKI by
creatinine changes over time and AKI with underlying
CKD, which may be associated with higher comorbid-
ity, CKD and AHF. KIM-1 level in urine was higher in
patients with a combination of ACS and OD, which may
be a consequence of more frequent AKI. Patients with
ACS and OD more often developed urgent complications

during hospitalization, including AHF and death. There
was also a high incidence of early postinfarction angina
and anemia. The information obtained suggests that this
group of patients with ACS requires more attention in
order to optimize diagnostic and therapeutic tactics to
reduce the risk of fatal and non-fatal complications and
improve the prognosis and quality of life.
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