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ABSTRACT

Purpose of the study. Analysis of the possibility of using presepsin in the early diagnosis of sepsis in cancer patients after
extensive surgical interventions for tumors of the thoraco-abdominal localization.

Materials and methods. The study included 27 people: 10 healthy individuals (control) and 17 patients who received surgical
treatment at the National Medical Research Center of Oncology for malignant neoplasms of thoraco-abdominal localization. In
the blood of all patients, studies of sepsis markers were performed: presepsin (P-SEP), highly sensitive CRP (hsCRP) (PATHFAST,
Japan), procalcitonin (PCT), interleukin-6 (IL6) (Cobas e 411, Germany), as well as lactate, total leukocyte count (WBC) with
a leukocyte formula, a blood culture test for suspected septic complications included in a routine examination. The studies
were carried out before and on the 2nd day after the operation. Data were assessed by comparing P-SEP levels with hsCRP,
PCT, IL6, lactate, WBC, blood culture test results, and the clinical status of patients. Depending on the data obtained, 2 groups
were distinguished: | — patients with confirmed sepsis (3 people), Il — without sepsis (14 people). Statistical processing was
performed using STATISTICA 13.0.

Results. In the control group, the level of P-SEP was 182.7 + 11.9 pg/ml. In patients before surgery, the marker values were
213.7 £+ 47.7 pg/ml, which did not differ statistically from the control data and did not go beyond the reference values, as did
the content of PCT, hsCRP, IL6. On the 2nd day after surgery, all patients showed unidirectional changes, characterized by an
increase in the levels of the studied parameters, but with varying degrees of intensity. The most significant was the increase
in the concentration of presepsin. At the same time, it was noted that the level of presepsin on the 2nd day after surgery in
patients of group | patients with confirmed sepsis averaged 2577.5 + 1762.5 pg/ml with a maximum level 4340.0 pg/ml, and
in group Il with In the absence of confirmed bacteremia, there was an increase in the level of presepsin 1205.0 pg/ml. The
data obtained correlated with the dynamics of changes in the concentration of other sepsis markers — hsCRP, PCT, IL6. Thus,
the study of the level of presepsin, along with widely used markers — hsCRP, PCT, IL6, allows diagnosing sepsis in the early
postoperative period in cancer patients.

Conclusion. In patients with malignant neoplasms of thoracoabdominal localization, changes in the levels of sepsis markers
in the early postoperative period can be used as a basis for prescribing antibiotic therapy. Presepsin may be recommended
for use as an early marker of sepsis in patients with oncological pathology.
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PE3IOME

Llenb nuccneposanmns. AHanns BO3MOXHOCTU MPUMEHEHNSA MPeCencuHa B paHHel AMarHOCTUKe cencuca y OHKOIOrMYeCcKux nauu-
€HTOB Noce NpoBeAeHNs O6LLIMPHbIX ONepaTUBHbIX BMELLATENbCTB MO NOBOAY ONyXosiei Topako-abAoMMHaNbHO NoKanmsaumm.
Martepuanbl u MeTogbl. B nccnepgoBaHme BKItOYEHbI 27 YyenoBek: 10 340poBbix nuL, (KOHTPOsb) U 17 NauueHToB, Npone-
YeHHbIX XMPYPruyeckum MeToA0M M0 NOBOAY 3/T0Ka4eCTBEHHbIX HOBOOGpa3oBaHWi TOpako-abA0MUHaNbHON SIoKanm3auum
B OI'BY «HMMUL| onkonorumn» Muusgpasa Poccun. Bcem nauneHTam B KPOBM BbINOMHEHbI UCCNeA0BaHNS MapKepoB cencuca:
npecencuHa (P-SEP), BbicokodyscTBUTENbHOTO CPE (hsCRP) (PATHFAST, AnoHus), npokanbuutoHuHa (PCT), uHTepneiikuHa-6
(IL6) (Cobas e 411, FTepmaHus), @ TakXKe nakTaTa, CyMMapHOro nokasatens nevikoumtos (WBC) ¢ neiikoumtapHoi hopmyon,
nccnefoBaHve KPOBU Ha reMOKYNbTYPY NPU MOA03PEHNM Ha CENTUYECKME OCTIOXHEHWS, BXOASALLME B NIAaHOBOE 06CNe0BaHue.
MccnepoBaHus NpoBOAUANCH A0- U Ha 2-e CYTKM Mocsie onepauuu. [laHHble OLeHMBaNUCb NyTeM COMOCTaB/IEHUSI YPOBHSA
P-SEP co 3HaueHuamu hsCRP, PCT, IL6, naktata, WBC, pesynbTratamMu TecTa Ha FeMOKY/bTYpYy U KIIMHUYECKUM COCTOSIHUEM
60/1bHbIX. B 3aBUCUMOCTY OT NONYYEHHbIX JaHHbIX BbIAENEHO 2 rpynnbl: | — 60/bHble C MOATBEPXAEHHbIM cencucom (3 ye-
noeeka), Il - 6e3 cencuca (14 yenoeek). CTaTucTUYeckas 06paboTKa BbINosHsNack ¢ ucnonb3osaHnem STATISTICA 13.0.
PesynbTatbl. B KOHTpoOnbHOM rpynne ypoBeHb P-SEP coctaBmn 182,7 + 11,9 pg/ml. Y 605bHbIX O ONepauunm 3Ha4yeHns Map-
Kepa coctaBunu 213,7 + 47,7 pg/ml, 4To CTAaTUCTUYECKU HE OTIMYANOCh OT AaHHbIX KOHTPOJIS U He BbIXOAWIO 3a Npeaenbl
pedepeHTHbIX 3HauyeHui, kak u cogepxxaHue PCT, hsCRP, IL6. Ha 2-e cyTku nocne onepawumm y Bcex 607bHbIX OTMEYEHbI
OfiHOHanpaBJ/ieHHble U3MEHEHWs, XapaKTepuayoLmecs NoBbILEHNEM YPOBHEN UCCNeflyeMblX MoKasaTenen, Ho C pa3Hoin
CTeneHbio MHTEHCMBHOCTU. Hanbonee 3Ha4MMbIM GbISI0 yBENMYEHWE KOHLEHTPaL MK npecencuHa. MNpu aTom obpaLyano Ha
ceb BHUMaHWeE, YTO Ha 2-e CYTKM Noce onepaumu y 60/bHbIX | rpynnbl ¢ NOATBEPXKAEHHBIM CENCUMCOM YPOBEHb NpecencuHa
cocTaBwun B cpefHeM 2577,5 + 1762,5 pg/ml ¢ MmakcumanbHbiM 3HadeHnem 4340,0 pg/ml, a Bo Il rpynne, npu oTcyTCTBUM NOA-
TBEPXAEHHON 6aKTepueMum, OTMeYasnoch NoBbILWEHWE YPOBHS npecencuHa Ao 1205,0 pg/ml. MonyyeHHble faHHble COOTHOCH-
JICb C AUHAMUKOW U3MEHEHUS KOHLIEHTpaLMmM apyrux MapkepoB cencuca — hsCRP, PCT, IL6. Takum o6pasoM, uccnefoBaHme
YPOBHSI NpecerncuHa, Hapsay ¢ LWMPOKO ucnonb3yeMbiMu Mapkepamu — hsCRP, PCT, IL6 no3BonsieT AuarHocTUpoBaTh Cerncuc
B paHHeM nocneonepaunuoHHOM NepuoAe Y OHKONOrMYeCKNX NaLneHToB.

3akntoyeHme. Y 60/1bHbIX CO 3/10Ka4eCTBEHHbIMU HOBOOGPa30BaHUAMYM TOPaKO-a6A0MUHANIbHON IOKaNn3aLumn u3MeHeHne
YPOBHEI MapKepoB Cerncuca B paHHEM NocsieonepaLMoHHOM NeEpPUoAe MOXHO UCMOJIb30BaTb Kak OCHOBaHWe NS Ha3Have-
HWSA aHTMBMOTUKOTEpanuu. MpecencuH MoOXeT 6blTb PEKOMEH0BaH K MPUMEHEHUIO B Ka4eCTBe paHHero Mapkepa cerncuca
y 60JIbHbIX C OHKONOMMYECKOW NaToIornei.

KntoueBble cnosa:
Cencuc, MapKepbl Cencuca, MPecencuH, XMpypruyeckme BMeLLIATeNbCTBA, 3/10Ka4eCcTBeHHble HOBOOGpa3oBaHUs
TOpaKo-abA0MWUHaIbHOM JloKanusawuum
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RELEVANCE

Sepsis is a life threatening organ dysfunction
caused by the body's dysregulatory response to in-
fection. According to WHO, mortality from sepsis is
caused by the development of septic shock and mul-
tiple organ failure and amounts to 11 million people
annually. Of the surviving patients, only half recov-
er completely, and the rest either die within 1 year
or live with acquired chronic pathology. The most
susceptible to septic complications are newborns,
pregnant women, the elderly, people with weakened
immunity, as well as cancer patients [1]. In the pres-
ence of oncological pathology, aggravating factors
are both the tumor itself and the implementation of
a complex of specific treatment methods i.e. che-
mo and radiation therapy, surgical interventions [2].
When conducting extensive surgical interventions,
the urgent task of surgery is to reduce the frequency
of purulent-septic complications [3]. The develop-
ment of septic complications and high mortality are
usually caused by untimely diagnosis and late onset
of pathogenetic treatment. The concept of sepsis
itself has been repeatedly revised and changed in re-
cent years, which has given the medical community
a clearer prediction of the course and outcomes of
this pathology. Nevertheless, the problems of early
diagnosis have not been solved definitively [1; 4].
Hemoculture, a very specific and accessible meth-
od in routine practice, is recognized as the "gold
standard" for the diagnosis of infection. However,
the duration of the study (more than 48 hours), the
low sensitivity of the method (25-42 %) and the
negative result of blood culture do not guarantee
the absence of bacteremia. At the same time, the
inability to assess the effect of uncultivated forms
of microorganisms on the infectious and inflam-
matory process limits the diagnostic capabilities of
the method [4] and, as a consequence, prevents the
timely initiation of pathogenetic treatment.

Currently, various biochemical markers are used
to diagnose sepsis: procalcitonin, C-reactive pro-
tein, cytokines. Procalcitonin — glycoprotein, which
is a precursor of calcitonin, is synthesized by pancre-
atic C-cells. In the inflammatory process of bacterial
or fungal nature, when stimulated by endotoxins or
proinflammatory cytokines, the level of procalcitonin
increases within 6-12 hours. However, there are lim-
itations in the use of procalcitonin as a marker of
sepsis, since an increase in the level of the indicator

is known due to injuries, extensive damage to organs
and tissues of a non-infectious nature [4; 5]. Much
earlier than the increase in procalcitonin, there is an
increase in the level of interleukin-6 with a peak after
2-4 hours, which is associated with a severe course
of the disease or the volume of surgical intervention,
which also makes it difficult to establish the nature
of the inflammatory process [4]. C-reactive protein
(CRP) belongs to the group of proteins of the acute
phase of inflammation and is synthesized mainly
in hepatocytes. The synthesis of CRP is initiated by
antigens, immune complexes, infectious agents and
particles of necrotic tissue. The concentration of
CRP increases after 4—6 hours from the beginning of
the pathological process and continues to increase
for 24-48 hours, increasing hundreds of times. The
marker is most often used to diagnose acute inflam-
matory conditions and necrotic processes, as well
as to evaluate the effectiveness of therapeutic mea-
sures. In some cases, an increase in the level of CRP
may be due to non-specific causes, such as necrotic
tissues formed during burns, necrosis, which reduces
its diagnostic significance and does not allow it to
be used to confirm the infectious etiology of inflam-
matory processes [5; 6].

There are data on the use of presepsin in the
diagnosis of acute inflammatory reactions. Prese-
psin is a circulating protein whose concentration
in the blood increases rapidly with the develop-
ment of systemic infections, sepsis, severe sepsis
and septic shock. It was first described in 2005 by
a group of researchers from Iwate Medical Uni-
versity, Japan [7]. The mechanism of increasing
presepsin levels is fundamentally different from the
mechanism of increasing other pro-inflammatory
markers — interleukin-6, interleukin-10, procalci-
tonin, CRP, since immune mechanisms aimed at
activating phagocytosis participate in its produc-
tion. The increase in presepsin level is registered
earlier due to a short half-life (0.5-1.0 hours) [8;
9]. The reference values of presepsin in healthy
people do not exceed 320 pg/ml, however, the
manufacturer of test systems LS| Medience Cor-
poration, Japan [10], shows the threshold values
of the marker recommended for use in the early
diagnosis of septic reactions (Table 1).

However, according to the literature, the level of
presepsin increases with varying degrees of inten-
sity during surgical interventions, injuries and burns
both in the absence of an infectious component, and
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with the development of septic reactions in patients
without oncological pathology [11-15]. In this regard,
the study of presepsin levels in oncological practice
in patients after extensive surgical interventions is
very relevant.

The purpose of the study: to analyze the possibility
of using presepsin in the early diagnosis of sepsis in
cancer patients after extensive surgical interventions
for tumors of the thoraco-abdominal localization.

MATERIALS AND METHODS

The study included 27 people: 10 healthy individ-
uals (control) and 17 patients who received surgical
treatment at the National Medical Research Center
of Oncology for malignant neoplasms of thoraco-
abdominal localization. There is informed consent
of patients for the study. Sepsis markers were stud-
ied in the blood of all patients: presepsin (P-SEP),
highly sensitive CRP (hsCRP) (PATHFAST, Japan),
procalcitonin (PCT), interleukin-6 (IL6) (Cobas e 411,
Germany), as well as lactate, total leukocyte count
(WBC) with leukocyte formula, blood testing for
hemoculture in case of suspected septic complica-
tions included in the routine examination. The studies
were conducted before and on the 2nd day after the
operation. The data were evaluated by comparing
the P-SEP level with the values of hsCRP, PCT, IL6,
lactate, WBC, the results of the hemoculture test and
the clinical condition of patients. Depending on the
data obtained, 2 groups were identified: | - patients
with confirmed sepsis (3 people), Il — without sepsis
(14 people). Statistical processing was performed
using STATISTICA 13.0.

nocne xmpypruyeckux sMmellaTesbCTe

RESEARCH RESULTS AND DISCUSSION

In the control group of individuals, the P-SUP level
averaged 182.7 £ 11.9 pg/ml. In the examined group
of patients before surgery, the marker values were in
the range of 166.0-261.5 pg/ml and averaged 213.7
+ 47.7 pg/ml, which did not statistically differ from
the data of the control group (p > 0.001) and did not
exceed the reference values (< 320 pg/ ml) recom-
mended by the manufacturer of the test systems
(Table 1). The content in the blood of patients be-
fore surgery of other markers of inflammation - PCT,
hsCRP, IL6 was also within the reference boundaries
(Table 2).

On the 2nd day after surgery, unidirectional changes
were noted in all patients included in the study, char-
acterized by an increase in the levels of the studied
indicators, but with varying degrees of intensity. At the
same time, the most significant was the increase in
presepsin concentration. Thus, in group | (with sep-
sis), the P-SEP level averaged 2577.5 + 1762.5 pg/ml,
8.1 times higher than the reference values proposed
by the manufacturer, 14.1 times higher than the data
of the control group and 12.1 times higher than the
values before surgery (p < 0.001). The content of oth-
er markers in this group of patients also increased
and averaged: PCT - 328.3 + 284.0 ng/ml (p < 0.001),
hsCRP -211.68 + 153.52 mg/l (p < 0.001), 1L6-982.4
+128.3 pg/ml (p < 0.001), which is in accordance with
the literature data indicated the development of sep-
sis [11]. At the same time, the lactate level in this
group of patients (1) increased and amounted to 6.31
+ 0.4 mmol/I (p < 0.05), which, in turn, reflected the
fact of bacteremia with the development of metabolic

Table 1. Interpretation of presepsin level results

Presepsin Level* (pg/ml)

Diagnosis

<200 Sepsis excluded
200-299 Low chance of systemic infection
300-499 Possible systemic infection
500-999 Moderate risk of sepsis, increased risk of adverse outcome
> 1000 High risk of systemic infection (severe sepsis/septic shock). High risk of 30-day mortality,

comparable to the risk on the APACHE scale = 25

Note: presepsin values are recommended by the manufacturer of test systems LS| Medience Corporation, Japan, 2013.



South Russian journal of cancer 2022, Vol. 3, No. 2, P. 6-13

Guskova N. K.®, Morozova A. A., Rozenko D. A., Alyoshkina A. V., Skopintsev A. M., Selyutina 0. N., Golomeeva N. V., Guskova E. A., Donskaya A. K.,
Tselishcheva I. V., Nozdricheva A. S. / Presepsin as a marker of sepsis in oncological patients after surgical interventions

acidosis characteristic of the septic process. The WBC
level also increased to 13.15 + 2.55 x 10°/L (p < 0.05).
This, along with lymphopenia observed in almost all
patients, the appearance of immature granulocytes
in the blood and a significant number of rod-shaped
forms of neutrophils (more than 25.0 %), reflected
the presence of an inflammatory process caused by
both the body's reaction to surgery and bacteremia.
The development of sepsis in this group of patients
was confirmed by positive results of blood culture for
hemoculture.

In the Il group of patients (without sepsis) after
surgery, the degree of increase in the concentration
of the studied parameters was less pronounced
and had a short-term character. Thus, the P-SEP
level averaged 657.5 + 547.5 pg/ml in the group, 2.1
times higher than the reference data (p < 0.001), 3.6
times higher than the control values (p < 0.001), 3.2
times higher than the results obtained before sur-
gery (p < 0.001) and 3.9 times It was lower than the
values in group | patients (with sepsis) (p < 0.001),
which is extremely important in assessing the role

Table 2. Dynamics of changes in the level of sepsis markers in cancer patients

Groups
Indicators,
reference _ _
values, units of Group I (n =3) Group Il (n = 14)
measurement Control
Before surgery After surgery Before surgery After surgery
2577.5+1762.5 ?1517650i—15%550)
P-SEP, 182.7£11.9 213.7 £ 47.7 (815.0-4340.0)  206.4 +39.6 0D S 205
<320 pg/ml (170.8-194.6) (166.0-261.5) p,<0.001 (166.8-246) 51 <0001
p, < 0.001 P oo
04403 2116815352  2.1+0.2 (312(52812%;2)
hsCRP, 1.24+0.77 (2 0__3'1) (58.16-365.2) (1.9-3.3) <' 0 001’
<5.0mg/I (0.47-2.01) 008 p, <0.001 p,<0.05 P, oo
Py =P p, <0.001 p,<0.
p, <0.001
328.3+284.0 2.6+0.5
PCT, 0.015+0.015 0.025+0.015 (44.24-612.33) ?6030{8'8;) F()Z-: 0-3.05)
<0.05ng/ml (0.00-0.03) (0.01-0.04) p,<0.001 p; 0,05
p, <0.001 p,<0.001
10.1+1.5
782411283 3.6+0.3 (8.6-11.6)
IL6, 2.85+1.75 40£02 (45.46-1127.7) o) S
<7.0 pg/ml (1.1-4.6) (3.3-4.7) p, <0.001 o 51 <008
ps < 0.001 p. <0.001
6.31+0.4
Lactate, 1.56 + 0.48 1.66 022 (5.91-6.71) 21-53?2’-:%2) (zios?si g';’i)
0.5-2.2 mmol/I (1.08-2.04) (1.44-1.88) p,<0.05 32-1. 3827
p) < 0.001 py< 0.
13.15+2.55
WBC, 7.4+2.1 10.95 + 2.55 (10.60-15.7) 2%_51*224-)25 2562_’—'28-3)
40-10.0x10°%L  (5.3-9.5) (8.4-13.5) p,<0.05 9-12. Py
. <0.

Note: values are statistically significant if p < 0.05 - p < 0.001
p, — in comparison with control group;
p, — in comparison with indicators before the surgery,

p, — in comparison with indicators in the group I.
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of presepsin as an early marker of sepsis. The PCT
content increased on average to 2.6 + 0.5 ng/ml
(p < 0.05), hsCRP - 32.2 + 21.4 mg/Il (p < 0.05),
IL6-10.1 + 1.5 pg/ml (p < 0.05) (Table 2). The lac-
tate level remained within the reference values. The
totality of laboratory data, the clinical condition of
patients, and the negative results of hemoculture
made it possible to exclude the development of the
septic process in this group of patients. We believe
that the marked increase in the level of acute phase
proteins and WBC (14.2 x 10°/L) in group |l patients
is due to the peculiarities of the immune response
of cancer patients to extensive surgery. The level of
the studied markers began to decrease already on
3-4 days, which was expected and typical for this
group of patients (without sepsis).

Thus, changes in the presepsin level seemed to
be the most significant. The results obtained confirm
the data of other studies, which note that P-SEP is an
effective biomarker of sepsis, which complements
the clinical assessment, and is also significant in
diagnosing the severity of sepsis and the effective-
ness of therapy [11-13]. It has been shown that with
the development of systemic infections, presepsin
increases earlier than other markers of sepsis, and
regardless of their increase or decrease, with 100 %
reliability, subsequently confirmed by a positive test
for hemocultures, diagnoses sepsis before the man-
ifestation of clinical symptoms, which allows timely
initiation of therapy, predicts favorable and unfavor-
able outcomes [14]. In a study by M. Behnes et al.
(2014), the diagnostic level of P-SEP = 530 pg/ml
was established in sepsis, and in severe sepsis —
= 600 pg/ml [12]. In a study by T. Shozushima et al.
(2011) the following levels of P-SEP were estab-
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lished: local infection — 721.0 + 611.3 pg/ml; sep-
sis — 817.9 £ 572.7 pg/ml; severe sepsis —1992.9 +
1509.2 pg/ml [15]. In other studies in patients with
sepsis and severe sepsis, the optimal borderline level
of P-SEP for detecting the development of sepsis
with artificial lung ventilation was 1,965 pg/ml, in the
absence of sepsis — < 1600 pg/ml [13].

According to our data, in patients with malignant
tumors of thoraco-abdominal localization in the ab-
sence of confirmed bacteremia, there is an increase
in presepsin levels on the 2nd day after surgery with
a maximum level 1205.0 pg/ml, and in a similar group
of patients with confirmed sepsis, presepsin values
averaged 2577.5 £ 1762.5 pg/ml with a maximum level
4340.0 pg/ml, which correlated with the dynamics
of changes in the concentration of other markers of
sepsis — hsCRP, PCT, IL6. According to the results of
the study, this category of cancer patients after under-
going surgery has a moderate risk of sepsis and an
increased risk of its adverse outcome, which serves
as the basis for starting antibiotic therapy in accor-
dance with the protocols for the treatment of septic
conditions. In this regard, the study of presepsin levels,
along with widely used markers — hsCRP, PCT, IL6,
will make it possible to diagnose sepsis in the early
postoperative period in cancer patients.

CONCLUSION

Changes in the levels of sepsis markers in early
postoperative period can be used as a basis for pre-
scribing antibiotic therapy in patients with malignant
neoplasms of thoracoabdominal localization. Prese-
psin may be recommended as an early marker of
sepsis in patients with oncological pathology.
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