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ABSTRACT. Sepsis stays a common and life-threatening pathological condition; hospital mortality in patients with sepsis
exceeds 30 %. Fluid resuscitation is an important component of sepsis treatment. The purpose of this work was to evaluate
the efficacy and safety of the multicomponent infusion solution Rheosorbilact in the treatment of patients with sepsis.
The international multicenter randomized study RheoSTAT-CP0620 included 180 patients aged 18 to 60 years diagnosed
with sepsis. Patients received Rheosorbilact therapy in dosage according to the package insert. A change in the SOFA score
on day 3 of treatment was considered to be the primary endpoint. Changes in APACHE II, SAPS II, and MODS scores, as well
as changes in endogenous intoxication markers on day 3 of treatment, were considered the secondary endpoints. The safety
of the drug was assessed by analysis of adverse events and vital signs after 3 days of therapy. On day 3 of Rheosorbilact
treatment, statistically significant changes in SOFA (by 2.01£1.37 points), APACHE Il (by 4.24%+3.76 points), SAPS I
(by 3.40%5.30 points), and MODS (by 1.37%1.37 points) scales were recorded. In addition, there was a statistically significant
improvement in markers of endogenous intoxication (urea, creatinine and total bilirubin concentrations, leukocyte counts,
and calculated intoxication indices) on day 3 of treatment. The majority of adverse events (71.74 %) were mild. None
of the adverse events were related to the study drug and did not result in the patient’s withdrawal from the study. According
to the results of RheoSTAT-CP0620, Rheosorbilact is an effective and safe drug for the treatment of patients with sepsis.
It is advisable to include Rheosorbilact in routine treatment algorithms for patients with sepsis.

KEY WORDS: sepsis, infusion therapy, Rheosorbilact, intoxication, multiorgan failure.

DOI:10.32902/2663-0338-2022-2-11-20

INFUSION & CHEMOTHERAPY 2-2022 | 11



I OPUrHANBHE AOCNIAMEHHA

Mepuwi pesynsTat MiXXHAPOAHOro 6araToUEHTPOBOro KAiHiuHOro
nocnipkenns RheoSTAT-CP0620 wopno edpeKTMBHOCTI Ta 6e3neku

indysiiiHoro posuuHy Peocop6inakT® y KomnnexcHii Tepanii cencucy

B.X. Wapinoea?, C. Bepiaze?, 0.0. Miamypusak> H.A. Waxasapoe*, 10.10. Ko6ensaubkwuii®, B.l. Kowns®, C.B. Meee’, H. BabyHawsini®,
B. Koxokapy?®, A. Benwmii'?, 0.€. KanikoBcbkuit'?, I. Mupuak!?

1. PecnybnikaHCbKMIA HAyKOBUI LLEHTP €KCTPEHOT MEAMYHOI AONOMOrH, M. TalLKeHT, Y3bekucraH

2.JSC EVEX Medical Corporation / BaTtymcbkuii gepxaBHuii yHiBepcuTeT iM. LoTa Pyctaseni, lpy3is

3. BiHHMLbKMIA HaLiOHaNbHUI MeaMYHMI YHiBepcuTeT iM. M.I. Mnporoea / XMenbHULbKa 061acHa nikapHs, YkpaiHa

4. JlikapHa MeonuHoro weHTpy YnpaBniHHg cnpaBamu npesuaeHta Pecnybniku Kazaxcrtan, M. Hyp-CyntaH, KasaxcrtaH
5. IHINpOBCHKMI fep)KaBHUI MeanYHUI YHiBepcuTeT, M. [IHinpo, YkpaiHa

6. 1Y «3anopi3bka MeanyHa akaaemisa nicnaguniomHoi ocsitn MO3 Ykpainu», M. 3anopixoks, YkpaiHa

7.0Y «IHCTUTYT 3aranbHoi Ta HeBiaknagHoi xipyprii im. B.T. 3aruesa HAMH Ykpainu», M. Xapkis, YkpaiHa

8.JSC EVEX/LTD - KyTtaicbka nikapHs wemakoi gonomoru, M. Kytaici, [pysis

9. PecnybnikaHcbka KniHiuHa nikapHs, M. KuwuHie, Mongosa

10. IHcTuTYT WBewmakoi sonomoru, M. Kuwuxis, Monaosa

11. BiHHWLbKWIA HaLliOHaNbHWUIA MeanYHUIA YHiBepcuTeT iM. M.I. Muporoea, M. BiHHKus, YkpaiHa

12. MyHiumnanbHa KniHivHa nikapHs «Sfanta Treime», M. KnwuHis, MongoBa
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PE3HKOME. Cencuc 3anmMWIAETHCS NOLWMPEHUM i XKUTTE3ArPO3IMBMM MATONONIYHMM CTAHOM, roCniTasbHa CMEPTHICTb 3@
akoro nepesuiye 30 %. Baxxn1MBOK CKNa0BOK NiKYBAHHA cencucy € iHdysiiHa Tepanisa. MeTot Lboro AocnifxeHHs 6yno
OLiHUTU ePEKTUBHICTb | 6e3neky 6araTOKOMMNOHEHTHOrO IHPY3iiHOro po3unHy PeocopbinakT y Tepanii nauieHTiB i3 cencu-
coM. Y MixkHapogHoMy 6aratoLeHTpOBOMY paHaoMizoBaHoMY pocnigxeHHi RheoSTAT-CP0620 y3anum yyacTtb 180 nauieHTis
BikoM Big 18 no 60 pokiB i3 giarHo3oMm cencucy. MNauieHTH oTpuMyBanu Tepanito npenapatoM PeocopbinakT y Ao3yBaHHi
BiAMNOBIAHO A0 IHCTPYKLIT ANS MEAMYHOrO 3aCTOCYBaHHS. [TepBUHHMM NOKa3HWKOM edeKTUBHOCTI Tepanii BBaXanacs 3mMiHa
oLiHKyM 3a wkanoto SOFA Ha 3-1 aeHb Tepanii. K BTOPUHHI NOKa3HWKKM PO3rNgaanuncs 3MiHM oLiHkK 3a wkanamu APACHE I,
SAPS Il Ta MODS, a Takox 3MiHa MapKepiB eHA0reHHOI iHTOKCMKaLii Ha 3-14 feHb Tepanii. beaneka npenapaTty ouiHOBanacs
33 LONOMOrO aHani3y HebaxaHux SBMLL i XUTTEBO BaXJIMBUX MOKA3HUKIB Yepe3 3 AHi Tepanii. Ha 3-i feHb NikyBaHHS
npenapatom PeocopbinakT 6yno 3aikcoBaHO CTAaTUCTUUYHO 3HAYYLLI 3MiHM OLiHKM 3a wkanamu SOFA (Ha 2,01%£1,37 6ana),
APACHE Il (Ha 4,24+3,76 6ana), SAPS Il (Ha 3,40%5,30 6ana) Ta MODS (Ha 1,37%1,37 6ana). Kpim Toro, 6yno BusiBneHo cTa-
TUCTUYHO 3HauyLle NOKPaLLEHHS MAapKepiB eHA0MeHHOI IHTOKCMKALi (KOHLEHTpaLii CeYOBUHU, KpEATUHIHY Ta 3arasbHOro
6inipy6iHy, KiNbKOCTi NEAKOLMTIB i pO3paxyHKOBUX iHAEKCIB IHTOKCMKALLiT) HA 3-M OeHb NikyBaHHS. binbwicTe HeGaXaHuX
asuw (71,74 %) 6ynu nerkumu. XXopaHe 3 HebaxkaHMX SBULL, He 6yno NoB’a3aHe 3 AOCiAXYBAHUM NpenapaToM i He MpU3Beno
[0 BUOYBaAHHS NaLliEHTa 3 LOCNIAXKEHHS. 3TiAHO 3 OTPUMAaHUMKM pe3ynbTatamu, PeocopbinakT € epekTUBHUM i 6e3neyHnm
npenapaToMm Aas NikyBaHHA nauieHTiB i3 cencucom. JocnipxeHHs RheoSTAT-CP0620 o6rpyHTOBYE AOLINBHICTb BKJIHOYEHHS
npenapaty PeocopbinakTy pyTUHHI anropuTMM NiKyBaHHA MALLIEHTIB i3 cENCUCOM.
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PE3KOME. Cencuc octaeTcs pacnpoCTPaHEHHbIM U XXMU3HEYrPOXKAKLWMM NaTONOTMYECKUM COCTOSIHUEM, FrOCNUTaNbHas
CMEepTHOCTb NpK KOTOpOM npeBbiwaeT 30 %. BaxkHoW cocTaBnsoLwWwe neyeHns cencuca aBnsetTcs MHdy3noHHas Tepanus.
Llenbto paHHOM paboTbl cTana oueHka 3POEKTUBHOCTM M 6€30MaCHOCTU MOJIMKOMMOHEHTHOIO MH(Y3MOHHOI0 pacTBopa
PeocopbunakT B Tepanuu naumneHTOB C Cencucom. B MexxayHapogHOM MHOrOLEHTPOBOM PaHAOMU3UPOBAHHOM UCCNen0-
BaHMM RheoSTAT-CP0620 npuHsanu yyactne 180 naumeHToB B Bo3pacTe oT 18 no 60 neT ¢ guarHo3oM cencuca. lMauneHTsbl
nonyyanu Tepanuio npenapatom PeocopbunakT B 4O3MPOBKE COMNMACHO MHCTPYKLUMUM ANS MEAULMHCKOTO MCMONb30BaHMS.
MepBnYHbIM NokasaTtenem 3GOEKTUBHOCTM Tepanum CYUTANOCh U3MEHEHME OLeHKM no wkane SOFA Ha 3-i aeHb Tepa-
nuu. Kak BTOpUYHbIE NOKAa3aTenu paccMaTpmBanunch nameHeHus ouerku no wkanam APACHE II, SAPS Il n MODS, a Takxe
M3MEHEeHMe MapKepoB 3HA0MEHHOM MHTOKCMKALMM Ha 3-1 AeHb Tepanuu. besonacHocTb NpenapaTa oueHnBanach nocpes-
CTBOM aHanM3a HeXenaTebHbIX ABMIEHWUI U XXM3HEHHO BaXKHbIX NOKa3aTenen yepes 3 aHa Tepanuu. Ha 3-ii aeHb neveHus
npenapatoM PeocopbunakT 6bi10 3apUKCMPOBAHO CTAaTUCTUUECKM 3HAUYMMbIE U3MEHEHUS OLeHKM no wkanam SOFA (Ha
2,01+1,37 6anna), APACHE Il (Ha 4,24%3,76 6anna), SAPS Il (Ha 3,40%5,30 6anna) u MODS (Ha 1,37%1,37 6anna). Kpome
TOro, 6bI10 BbISIBNEHO CTAaTUCTUYECKMU 3HAUYMMOE YNyUlleHMe MapKepoB S3HAOMEHHOM MHTOKCUMKALMMU (KOHLEHTPaL MK MoYe-
BMHbI, KpEAaTUHMHA U 0bLero 6unupybuHa, KonmMyecTBa NEMKOLMTOB U pacYeTHbIX MHAEKCOB MHTOKCUKALMK) Ha 3-1 AeHb
neyeHuns. bonbIMHCTBO HexenaTenbHbIX ABNeHul (71,74 %) 6binm nerkumMu. Hu oiHO M3 HexxenaTeNbHbIX SBNEHUI He 6bl1o
CBSI3aHO C UCCNefyeMbiM NpenapaTtoM U He MPUBENO K BbIObIBaHUIO MauMeHTa U3 nccnenoBaHus. CornacHo nMoay4yeHHbIM
B uccneposanmm RheoSTAT-CP0620 pesynbtaTtaM, PeocopbunakT asngetca 3pdekTUBHbIM M 6e30macHbIM NpenapaToM
AN9 NeYeHns NauMeHToB C cencucoMm. LlenecoobpasHbiM fBNSeTCS BKAOYEHMe npenapaTta PeocopbunakT B pyTUHHbIE

aifOPUTMbl NeYyeHna NaumnMeHToB C CENCUCOM.

KJ/TIOYEBDIE CJI0OBA: cencuc, nHdy3noHHas Tepanus, PeocopburnakT, MHTOKCMKALMSA, NOIMOPraHHas HeJ0CTaTOYHOCTb.

Introduction

Sepsis remains a common and life-threatening patho-
logical condition. Approximately 19 million people are diag-
nosed with sepsis each year [5, 6]. The significant prevalence
of sepsis in our time can probably be explained by the in-
crease in the prevalence of chronic diseases in the aging
population, an increase in antibiotic resistance, as well
as an increase in the frequency of invasive procedures,
the use of immunosuppressive drugs and chemotherapy [18].
Despite significant improvements in medical care for critically
ill patients, hospital mortality in sepsis exceeds 30 % [2-4].

According to the Third International Consensus
on Definitions of Sepsis and Septic Shock (2016), sepsis
is a life-threatening organ dysfunction caused by a dys-
regulated host response to infection. Organ dysfunction
is considered life-threatening based on an increase in the
SOFA (Sequential [Sepsis-related] Organ Failure Assess-
ment) score by 22 points [3]. Early detection and rapid
medical care in sepsis reduces morbidity and mortality.

Modern concept of sepsis treatment involves perform-
ing certain procedures at a certain time. In particular, after
checking the state of the respiratory tract and stabilizing
respiration, patients receive infusion therapy (IT), antibiotic
therapy, lactate determination, and bacterial culture inocu-
lation [10-13].

Since the invention of solutions for infusion, there has
been a debate regarding which solution is optimal for patients
in grave conditions [36]. Ideal for use in sepsis, the infusion
product should increase intravascular volume without accu-
mulation in tissues, have a plasma-like chemical composition,
improve the effects of treatment and be economically feasible.
Not every solution for infusion has all these properties, so the
question of optimal IT in sepsis is still acute for clinicians.

Monocomponent solutions do not make it possible
to implement all IT tasks in sepsis, so multicomponent in-
fusion preparations are the basis of a current IT. Due to the
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urgency of this issue and the lack of an unambiguously rec-
ognized optimal solution for infusion, the aim of this work
was to study IT in sepsis based on literature data and an-
alyze the results of a phase IV randomized controlled trial
(RCT) RheoSTAT-CP0620. This multicenter RCT was performed
to evaluate the efficacy and safety of the multifunctional
drug Rheosorbilact, which includes sorbitol (60 g), sodium
lactate (19 g), sodium chloride (6 g), calcium chloride (0.1 g),
potassium chloride (0.3 g), magnesium chloride (0.2 g) and
water for injection (up to 1 liter). The osmolarity of the drug
is 891 mOsm/L, pH - 6.0-7.6.

During the course of the study in patients with sepsis
who received Rheosorbilact therapy, the dynamics of scores
based on the integral scales SOFA, MODS (Multiple Organ
Dysfunction), APACHE Il (Acute Physiology And Chronic Health
Evaluation I1), SAPS Il (Simplified Acute Physiology Score 1)
were evaluated by comparing the baseline indicator and the
indicator on day 3 of treatment; vital indicators (body tem-
perature, heart rate — HR, systolic and diastolic blood pres-
sure - BP, respiratory rate); dynamics of changes in indicators
of clinical and biochemical blood analysis, as well as blood
gas composition.

Materials and methods

An electronic search in English-language sources of the
PubMed database for the last 20 years using keywords “sep-
sis”, “septic shock”, “fluid resuscitation”, “sepsis resuscitation”,
“infusion” was conducted. A review of the results of phase IV
of the international multicenter open RCT RheoSTAT-CP0620
with a blinded assessment of the efficacy endpoints was also
analyzed based on the report provided by “Yuria-Pharm”. This
study, which lasted from 07/10/2017 to 11/12/2019, was
conducted by a contract research organization in accordance
with the principles of Good Clinical Practice (ICH GCP), ethical
standards of the Helsinki Declaration of the World Medical
Association and national standards.
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The RheoSTAT RCT included 629 patients with sepsis,
itonitis, burn disease, and pneumonia who were treated in

37 clinical centers in 6 countries. The RheoSTAT-CP0620 sep-

sis

sub-study involved 180 patients from 12 clinical centers

in 5 countries - Ukraine, Moldova, Georgia, Uzbekistan and
Kazakhstan. This sub-study included hospitalized adult pa-
tients of both genders with a verified sepsis diagnosis es-

tab
the
the

lished no more than 24 hours prior to screening who met
inclusion criteria. The latter were the age of 18-60 years;
diagnosis of sepsis established according to ACCP/SCCM

criteria; the time from the moment of diagnosis of sepsis to

the

screening visit - no more than 24 hours; signed informed

consent to participate in the study; baseline SOFA score
22 points.

The study included 180 patients, 89 of whom were ran-

domized to the Rheosorbilact group. Data analysis was per-
formed in several populations: 1) a population of all patients
included in the study (intent-to-treat, ITT), which included all

ran

domized patients who were prescribed and administered

at least one infusion and who had data on the SOFA score

VISIT 1 VISIT 2 VISIT 3 VISIT 4
Day 0 Days 1,2 Day 3 Day 14%2
Initial assessment, > Continuation > Completion > Safety control,
randomization, of treatment, of participation registration
and initiation including infusion in the study, evaluation of disease
L of treatment L therapy ) | of performance criteria | L consequences )

Fig. 1. RheoSTAT-CP0620 study design

both before and after this infusion (79/89 people, 88.76 %);
2) per protocol population (PP), which included all randomized
patients who completed the study according to the proto-
col (completed the prescribed period of treatment and fol-
low-up without significant deviations from the study protocol)
(74/89 people, 83.15 %); 3) a safety population that included
all randomized patients who received at least one infusion
and at least one safety parameter assessment visit (89 people,
100 %). The main population for evaluation of the primary
efficacy parameter was the ITT population.

Main group participants (n=89) received Rheosorbilact
solution for infusion for 3 days by intravenous infusion
at a dose of 200-400 ml/day according to the drug package
insert. On day 3, their efficacy criteria were evaluated, and
after 14+2 days, safety and disease outcomes were monitored
(fig. 1).

It is worth noting a thorough and objective assessment
of the efficacy and safety of the study drug, which was carried
out on the basis of numerous evaluation scales, and clinical
and laboratory indicators presented in table 1.

Table 1. Criteria for efficacy and safety evaluation in the RheoSTAT-CP0620 study

DOI

14

Efficacy assessment was performed by comparing baseline values during hospitalization
and baseline values on day 3 of therapy

Primary Outcome Measures: Secondary Outcome Measures:
change in the total score on

the SOFA scale

e Change in the total score on the APACHE I, SAPS Il and MODS scales
« Assessment of endogenous intoxication based on:

1) biochemical markers: serum concentrations of glucose, lactate, pyruvate, urea, creatinine, alanine
aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase, alkaline phosphatase,
creatine phosphokinase, gamma-glutamyltranspeptidase, medium and low molecular weight substances
and medium molecular weight oligopeptides, albumin fraction, total and effective albumin concentration,
albumin index of toxicity and binding ability, level of procalcitonin;

2) immunological criteria: quantitative content of leukocytes, lymphocytes, platelets with the calculation
of leukocyte, nuclear and hematological indices of intoxication (ll), ratio of neutrophils and lymphocytes,
concentration of C-reactive protein, immunoglobulins, interleukins 1 and 2, complement components

3 and 4;

3) clinical signs (adynamia, apathy, weakness, memory and sleep disorders, irritability, anorexia),
electrocardiogram parameters, indicators of central hemodynamics and assessment of consciousness

on the Glasgow scale

Safety assessment

 Overall frequency of adverse events (AE)

» Frequency of serious AE

» Frequency of AE associated with the use of the study drug

« Frequency of AE that led to the patient’s withdrawal from the study

« Frequency of AE not previously described in the instructions for use of the study drug

¢ Frequency of multiorgan failure
 Overall survival of patients (%) during follow-up (day 14%2)
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Results and discussion

For a long time, aggressive large-volume IT was con-
sidered the cornerstone of sepsis treatment [11]. This ap-
proach was based on the theory that septic shock is a form
of hypovolemic shock and is therefore characterized by tissue
hypoperfusion [14]. However, it turned out that aggressive
large-volume IT inevitably leads to massive fluid overload. The
dangers of this approach have been clearly demonstrated in
three large multicenter RCTs — ProCESS, ARISE, and ProMISe
[26, 27], but unfortunately, this tactic is still used in medical
institutions. Current experimental, observational, and random-
ized clinical studies show that low-volume IT provides better
clinical outcomes [14-17].

The recommendations of the Surviving Sepsis Campaign
provide rapid administration of at least 30 ml/kg of crystalloid
solution for hypotension or lactate content 24 mmol/L, but
although the recommendation has a strong status, the quality
of its evidence base is low, i. e. this indication is based mainly
on expert opinion [11].

The tactic of prescribing 30 ml of infusion solution per
1 kg of body weight has several significant drawbacks. First
of all, the recommendations do not specify which body mass
index should be used for calculations: actual, calculated, or
ideal for a particular height. For example, if the actual weight
indicator is used, then a patient weighing 150 kg should be
injected with a liquid bolus with a volume of 4,500 ml, which
is accompanied by a high risk of complications and mortality
associated with hypervolemia, especially in the presence of
heart or renal failure [20]. In addition, in the treatment of
septic shock, it is rarely possible to accurately determine the
patient’s height and weight [28-30]. It should be noted that
the standard approach of administration of 30 ml of fluid per
1 kg of body weight contradicts with the current paradigm
of maximum individualization of any treatment, including IT
[27,31].

Therefore, the idea of large-volume IT is based on
a misunderstanding of the pathophysiology of sepsis. In this
concept, hypoperfusion is considered the central link in the
disease pathogenesis. Typical signs of septic shock (increased
blood lactate concentrations, oliguria, liver dysfunction, and
impaired consciousness) were interpreted as consequences
of hypoperfusion of the relevant organs, and an aggressive
IT was designed to dramatically increase cardiac output,
eliminating this hypoperfusion. Now it is known that such
a concept is overly simplified and inaccurate. There is growing
evidence that brain, heart, kidney, and liver dysfunction in
sepsis is mainly caused by bioenergetic insufficiency, rather
than microcirculatory dysfunction and impaired perfusion.
This is confirmed by the fact that in patients with sepsis, the
Frank - Starling curve shifts down and to the right, that is,
in conditions of sepsis, the heart poorly reacts to fluid load
[20]. In patients with septic shock, an aggressive IT causes
a minimal increase in end-diastolic and stroke volume, but
sharply increases the pressure in the left atrium with the
subsequent development of pulmonary oedema and in the
right atrium with a further increase in pressure in the liver and
kidney veins, and therefore, the development of insufficiency
of these organs [32]. Due to the increase in hydrostatic pressure
in the pulmonary vessels and liver and kidney veins, the re-
lease of natriuretic peptides increases, and the fluid moves
into the interstitial space, provoking tissue oedema. The latter,
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in turn, causes a violation of tissue microarchitecture, inter-
feres with capillary blood flow and lymph outflow, disrupts
intercellular interaction and slows down the diffusion of oxy-
gen and metabolites [33, 34]. The spectrum of complications
of large-volume IT includes impaired consciousness, brain and
lung oedema, pleural effusion, impaired myocardial contrac-
tility, decreased glomerular filtration rate, uremia, impaired
intestinal motor function, ascites, and impaired liver function
[20]. Low-volume IT makes it possible to avoid these compli-
cations and improve the consequences for the patient [35].

In recent decades, the use of multicomponent infusion
drugs has been the mainstay of IT. Among the sorbitol-con-
taining medications, it is worth noting the complex infusion
preparation of polyfunctional action Rheosorbilact (“Yuria-
Pharm”, Ukraine). In addition to sorbitol, it contains other
important electrolytes, namely potassium, calcium, and
magnesium. The chloride content in Rheosorbilact is only
112.7 mmol/L, which reduces the risk of hyperchloremic acido-
sis. An important component of this solution for infusion
is sodium lactate, which provides an alkalizing effect, correcting
metabolic acidosis, which often complicates severe infections,
sepsis, peritonitis, intestinal obstruction, kidney failure, burns,
shock, chronic hypoxia, etc. Rheosorbilact has a beneficial
effect on heart function, tissue regeneration and respiratory
function of blood, stimulates the functions of the mononu-
clear phagocyte system, has a detoxification effect, enhances
diuresis, improves kidney and liver function. Successful experi-
ence of Rheosorbilact use for detoxification and normalization
of rheological properties of blood in patients with severe
purulent-inflammatory diseases, such as peritonitis [33], de-
structive pancreatitis [34], diabetic foot syndrome [35], sug-
gests an improvement in clinical outcomes in case of sepsis.

In general, the presence of sorbitol and sodium lactate
in the composition of Rheosorbilact, which can potentiate
each other’s detoxification properties, as well as correct the
acid-base state and water-electrolyte balance, puts this drug
on a par with powerful detoxification agents [37].

According to the clinical characteristics of the study pop-
ulation, the average age of patients in the RheoSTAT-CP0620
sepsis sub-study was 40.42+13.28 years. 69.66 % of the group
were men. Majority of participants did not smoke (69.66 %)
and did not drink alcohol (74.16 %). Comorbidities were re-
ported in 27/89 (30.3 %) patients in the Rheosorbilact group.
The majority of cases belonged to the classes “Infections
and infestations” (7.9 %), “Heart disorders” (6.7 %), “Vascular
disorders” (5.6 %).

Dynamics analysis of the score based on the analyzed
scales revealed favorable changes on the background of
Rheosorbilact use (fig. 2, 3; table 2).

Change in the total SOFA score on day 3 compared
to the baseline

ITT population

At admission, the average SOFA value (* standard devia-
tion) was 3.08+1.10 points, and on day 3 - 1.08%1.16 points
(fig. 2). Consequently, the average change in the SOFA score
on day 3 of treatment compared to the baseline level was
2.01+1.37 points (table 2).

Additional analysis revealed that changes in the mean SOFA
value on day 3 in patients treated with Rheosorbilact were statis-
tically significant compared to the values at admission (p<0.001).
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PP population

At admission, the average SOFA value (* standard devia-
tion) was 3.04+1.07 points, and on day 3 - 1.03£1.11 points
(fig. 3). Consequently, the average change in the SOFA score
on day 3 of treatment compared to the baseline level was
2.03%1.36 points (table 2).

Change in the total APACHE Il score on day 3 compared
to the baseline

ITT population

At admission, the average APACHE Il value (* standard de-
viation) was 7.57%3.72 points,and on day 3 - 3.36%*2.79 points
(fig. 2). The average change in the APACHE Il score after 3 days
of treatment was 4.24+3.76 points (table 2).

Additional analysis revealed that changes in the mean
APACHE Il value on day 3 in patients treated with Rheosor-
bilact were statistically significant compared to the values at
admission (p<0.001).
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Fig. 2. Dynamics of scores on the scales SOFA, APACHE II,
SAPS Il and MODS in the ITT population

Table 2. Changing in the score based on all applicable scales

PP population

At admission, the average APACHE Il value (* standard de-
viation) was 7.30%3.66 points, and on day 3 - 3.36%2.79 points
(fig. 3). The average change in the score was 4.26%3.66 points.

Change in the total SAPS Il score on day 3 compared
to the baseline

ITT population

At admission, the average SAPS Il value (* standard devia-
tion) was 15.62%7.20 points,and on day 3 - 12.42%5.16 points
(fig. 2). The average change in the SAPS Il score on day 3
compared to the baseline score was 3.40%5.30 points (table 2).

Additional analysis revealed that changes in the mean SAPS ||
value on day 3 in patients treated with Rheosorbilact were statis-
tically significant compared to the values at admission (p<0.001).

PP population

At admission, the average SAPS Il value (* standard devia-
tion) was 15.20%7.10 points, and on day 3 - 12.26%5.16 points
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Fig. 3. Dynamics of scores on the scales SOFA, APACHE 11,
SAPS Il and MODS in the PP population

Measures Baseline Ls:::e(;:nfzxtz Average change p
SOFA score 3.08%1.10 1.08%1.16 2.01£1.37 <0.001
APACHE Il score 7.57%3.72 3.36%2.79 4.24%3.76 <0.001
SAPS Il score 15.62%7.20 12.42%5.16 3.40£5.30 <0.001
MODS score 2.08%1.20 0.73+1.19 1.37+1.37 <0.001
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(fig. 3). Thus, the average change in the SAPS Il score was
3.15+5.16 points.

Change in the total MODS score on day 3 compared
to the baseline

ITT population

At admission, the average MODS value (* standard devi-
ation) was 2.08%1.20 points, and on day 3 - 0.73%1.19 points
(fig. 2). The average change in the MODS score on day 3
of treatment compared to the baseline level was
1.37#1.37 points (table 2).

Additional analysis revealed that changes in the mean
MODS value on day 3 in patients treated with Rheosorbilact
were statistically significant compared to the values at ad-
mission (p<0.001).

PP population

At admission, the average MODS value (* standard devia-
tion) was 2.05%1.20 points. On day 3 of treatment, this indi-
cator was 0.73%1.19 points (fig. 3). Thus, the average change
in the MODS score was 1.36%1.41 points.

Additional analysis of changes in the studied parameters
on day 3 of treatment compared to the baseline revealed that
on the background of Rheosorbilact use there was not only
a statistically significant decrease in the severity of multior-
gan failure and severity of the condition based on all applied

scales (SOFA, APACHE 11, SAPS II,MODS II), but also a decrease
in the severity of endogenous intoxication in accordance with
the studied biochemical and immunological indicators, as
well as an improvement in clinical parameters (a decrease in
average body temperature and HR, an increase in systolic and
diastolic BP, reduction of respiratory rate) (table 3).

It should be noted that already on day 3 of Rheosor-
bilact therapy, a decrease in the frequency of deviations in
laboratory parameters of the function of elimination organs,
blood glucose and electrolyte levels, including clinically
significant ones, was observed (fig. 4). In particular, there
was a decrease in the concentration of glucose (from 6.70
(5.60-8.45) to 5.50 (4.80-6.20) mmol/l), lactate (from 1.65
(1.00-1.91) to 1.55 (1.20-1.83) mmol/l), urea (from 5.24
(3.85-7.75) to 4.50 (3.70-6.20) mmol/L; p<0.001), creatinine
(from 90.00 (69.67-112.50) to 76.28 (60.00-94.28) mmol/L;
p<0.001), total bilirubin (from 13.80 (10.01-28.40) to 10.40
(8.10-13.70) mmol/L; p<0.001). ALT and AST concentrations
did not change significantly.

In patients treated with Rheosorbilact, a significant de-
crease in the number of leukocytes (from 14.50 (11.00-17.10)
to 8.80 (7.09-10.80) x109/1; p<0.001), leukocytic Il (from 5.12
(3.53-9.35) to 2.35 (1.33-4.22); p<0.001), nuclear Il (from 0.19
(0.10-0.42) to 0.09 (0.04-0.15); p<0.001) and hematological
Il (from 5.29 (3.55-7.23) to 4.00 (2.54-5.25); p=0.002) was

Table 3. Measures of evaluation of Rheosorbilact efficacy before and after therapy

Indicators, units Initial
n Me
Sum of points based on the scale

SOFA 79 2

APACHE Il 79 7

SAPS I 79 16

MODS 79 2
Body temperature, °C 79 38.2

HR, bpm 79 96

Systolic BP, mm Hg 79 120

Diastolic B, mm Hg 79 70

Respiratory rate per 1 min 79 20
Urea, mmol/L 79 5.24

Creatinine, umol/L 79 90
Total bilirubin, pmol/L 79 13.8
ALT, UL 79 25.0

AST, IU/L 79 26.5
Albumin fraction, % 14 52.65
C-reactive protein, mg/L 73 32.7
Lactate dehydrogenase, U/L 74 301.5
Platelets, x10%/1 79 225
Leukocytes, x10%/L 79 14.5
Nuclear Il 47 0.19
Leukocytic Il 40 5.12
Hematologic Il 40 5.29
Neutrophil/lymphocyte index 48 7.28
Excess of bases, mmol/L 67 -0.50
Standard bicarbonate, mmol/L 63 23.8

Notes: data from the Rheostat-CP0620 RCT results report provided by “Yuria-Pharm”; n - number of observations; Me - median.
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On day 3

Midspread n Me Midspread &
2-4 78 1 0-2 <0.001
5-10 78 3 2-5 <0.001
10-19.5 78 13 8-15 <0.001
1-3 78 0 0-1 <0.001
37.0-38.7 78 36.8 36.7-37.3 <0.001
82-106 78 80 74.25-88 <0.001
110-130 78 120 115-130 <0.001
60-80 78 80 70-80 <0.001
18-22 78 18 16-20 <0.001
3.85-7.75 78 4.5 3.70-6.20 0.029
69.67-112.50 78 76.28 60.00-94.28 <0.001
10.01-28.40 78 104 8.10-13.70 <0.001
12.25-38.85 78 24.5 9.48-36.60 0.194
13.10-48.62 78 29.0 12.32-36.98 0.363
42.00-57.98 14 54.65 49.10-57.65 0.327
17.50-176.00 71 24.0 9.65-96.00 <0.001
197.25-406.25 70 235.75 180.50-312.50 >0.05
188.75-292.00 76 242.5 199.50-292.50 0.255
11.00-17.10 77 8.8 7.09-10.80 <0.001
0.10-0.42 46 0.09 0.04-0.15 <0.001
3.53-9.35 44 2.35 1.33-4.22 <0.001
3.55-7.23 44 4.0 2.54-5.25 0.002
4.88-11.00 46 5.33 3.37-8.45 0.014
-3.75-2.10 66 1.20 -0.75-2.58 <0.001
20.75-25.30 62 24.3 23.25-26.35 0.013
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Fig. 4. Percentage of deviations in the function of elimination organs, glucose and blood electrolytes before and after a 3-day course

of Rheosorbilact treatment

observed. The content of C-reactive protein also decreased
(from 32.70 (17.50-176.00) to 24.00 (9.65-96.00) mg/L; p<0.001).
At the same time the levels of immunoglobulins A (from 2.81
(1.63-4.03) to 2.89 (1.89-4.18) g/1), M (from 0.99 (0.60-1.14)
to 1.10 (0.79-1.30) g/1) and G (from 11.03 (9.16-12.64) to 11.17
(8.75-15.54) g/l) increased. The neutrophil/lymphocyte ratio
decreased from 7.28 (4.88-11.00) to 5.33 (3.37-8.45); p=0.014.
This change is very important, since, according to the litera-
ture, the ratio reflects the activity of two universal pathoge-
netic mechanisms - systemic non-specific inflammation and
immune system responses [21, 22].

Analysis of blood gas composition parameters revealed
a statistically significant increase in the content of stan-
dard bicarbonate (from 23.23%3.47 to 24.11%5.51 mmol/l)
and excess of bases (from -1.01%£4.31 to 1.44+3.37 mmol/l)
after 3 days of Rheosorbilact administration, which indicates
a powerful alkalizing effect.

The average HR at admission was 93.15+17.69 bpm, and
on day 3 of treatment — 80.61%£11.28 bpm (p<0.001). A small
but significant increase in systolic BP (from 120.00 (110.00-
130.00) to 120.00 (115.00-130.00) mm Hg); p=0.015) and
diastolic BP (from 70.00 (60.00-80.00) to 80.00 (70.00-
80.00) mm Hg; p<0.001) was recorded. These changes may
indicate an improvement in the cardiovascular system
functioning, in particular, an increase in cardiac output. The
median body temperature decreased from 38.20 (37.00-
38.70) to 36.80 (36.70-37.30) °C (p<0.001), which indicates
a pronounced decrease in intoxication syndrome. Another
favorable sign is a decrease in the respiratory rate, which
was observed during Rheosorbilact treatment: the initial
indicator was 20.00 (18.00-22.00) per 1 min, and the in-
dicator on day 3 of treatment was 18.00 (16.00-20.00) per
1 min (p<0.001).

During the study, AEs were registered in 20 patients
(22.47 %). A total of 46 AEs were observed, 33 of which were
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mild in severity. None of the AEs, including two reported
serious cases were associated with Rheosorbilact use.

In general, obtained results indicate that Rheosorbilact
effectively improves patients’ condition, reducing the severity
of multiorgan failure and endogenous intoxication on the
basis of the most indicators evaluated in the study in patients
with sepsis.

Conclusions

As of now, the question of optimal infusion therapy in sepsis
remains open. Various studies show that the tactics of aggres-
sive large-volume infusion therapy are inferior to the tactics of
low-volume infusion therapy with the use of special multifunc-
tional multicomponent solutions. In particular, IT with Rheosor-
bilact (200-400 ml/day for 3 days) makes it possible to increase
the volume of circulating blood on the background of a decrease
in the total volume of infusion necessary to achieve a thera-
peutic effect, thus eliminating the risk of excessive hydration
and fluid overload, which is especially important for patients
in critical condition. Exogenous lactate in the composition of
Rheosorbilact does not affect the level of endogenous lac-
tate, which proves an excellent safety profile of the use of this
solution. AEs observed during the study were not associated
with the Rheosorbilact use. Inclusion of Rheosorbilact in the
intensive care complex contributed to a decrease in tempera-
ture, HR and the number of leukocytes that serve as markers of
endogenous intoxication. Rheosorbilact use for the first 3 days
of intensive care provided an increase in the indicators of stan-
dard bicarbonate and excess of bases, that is, it reduced the
likelihood metabolic acidosis development. It should be noted
that to achieve the effects of Rheosorbilact, obtained during
the study, it is necessary to adhere to the appropriate dose,
rate and frequency of administration according to the pres-
cribing information. The RheoSTAT-CP0620 study justifies the
feasibility of Rheosorbilact use in the complex therapy of sepsis.
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im. LLloma Pycmaseni.

J-p med. Hayk, npogpecop.

125, Byn. barparioni, M. batymi, 6010, [pysis.

ORCID iD: orcid.org/0000-0001-7973-1153

MiamypHsak OnekcaHap OnekcaHapoBUY

3agidysay 8iddiny 3a2an6HOi Ma peKoHCMpyKmugHoi Xipypeii XmensHuybKkoi
06/1aCcHOI NiKapHi.

J-p med. Hayk, npogpecop.

1, Byn. Minotcbka, M. XMenbHUubkuid, 29000, YkpaiHa.

ORCID iD: orcid.org/0000-0003-4356-5100

LLlaHa3zapoB Hacpynna A6aynnaiioBuy

JlikapHs MeduyHo20 ueHmpy YnpaeninHs cnpasamu npe3udeHma
Pecny6niku Kazaxcmah.
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ORCID iD: orcid.org/0000-0002-2976-259X

Ko6ensupbkuit Opiit OpiitoBuy
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depuasHo20 MeOUYHO20 yHigepcumemy.

Ll-p mead. Hayk, npogecop.

14, CobopHa nn., M. IHinpo, 49005, YkpaiHa.

Kownsa Bonoanumup IBaHoBuY

LY «3anopizeka MeduyHa akademis nicasouniomMHoi ocaimu
MO3 YkpaiHus.

Ll-p mead. Hayk, npogecop.

1, Byn. LLacnmea, M. 3anopixoks, 69065, Ykpaina.

Mees Cranicnas bopucoBuy

AY «IHcmumym 3aeansHoi ma HegioknadHoi xipypeii im. B.T. 3aliuesa
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KaHo. med. Hayk.
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Benuii Appian

[onosa 8iddineHHs aHecmesii ma iHmeHcugHoi mepanii IHcmumymy weuokoi
donomoeau.

1, Byn. T. Yop6a, M. Kuwunis, 2004, Monposa.

KanikoBcbkuit Oner €BreHoBuy

BinHuybkuli HauioHaneHuli MeduyHud yHisepcumem im. M.1. [upozosa.
Ll-p med. Hayk, npogecop.

92, XMenbHuUbKe woce, M. BiHHnug, 21000, YkpaiHa.
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