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Abstract A deep understanding of the pathogenesis is the key point in the formation of diagnostic
strategies and treatment tactics for patients with various diseases. In this paper, the thorough
analysis of the microscopic processes that occur in the bodies of patients with purulent-septic
diseases was carried out. The pathogenetic concept of the diagnostic and treatment model of
purulent-inflammatory diseases and sepsis was proposed and presented. It is based on the fact
that in diseases accompanied by endogenous intoxication, part of the aloumin molecules in the
blood of patients are blocked by toxins. However, the presence of albumin in the blood does not
always reflect the completeness of its transport function. Its binding centers can be blocked by
toxic ligands, due to which the transport capacity is sharply reduced. As a result, there are two
types of albumin molecules in the blood: normal (concentration: X) and blocked by toxins
/pathological (concentration: 1-X). So, pathological albumin molecules lose the ability to perform
their basic functions, namely transport and detoxification. This allows us to assume that the
presence of albumin and its functional state can influence the course of burn disease and the
development of sepsis. The proposed diagnosis of sepsis consists in definition of X* i.e. the
maximum minimum value of the concentration of albumin in patients with sepsis. If X is more than
X* this ensures the viability of the organism to some extent. Modern complex diagnostics,
including early, within the framework of the method of fluorescence spectroscopy and biomarkers
of purulent-septic diseases, and effective methods of their treatment and modern effective control
of the treatment process are proposed.
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SCIENTIFIC TRENDS AND TRENDS IN THE CONTEXT OF GLOBALIZATION

The problem of the diagnostics of diseases has always been the priority in the
medical practice. A high scientifical level of diagnosis is the key to their detection
in time, the effective treatment and recovery of the patients. According to the WHO,
a lot of attention has been paid to the diagnosis and treatment of sepsis and burn
disease over the last thirty years. Critically ill burn patients are model subjects for
the study of sepsis. The modern medical care is an unprecedented indicator of the
survival of patients with burn injuries. An increase of the survival rate in the
treatment of burn disease in patients is associated with the significant increase in the
quality of the level of the treatment process.

Necrotic burn scab on wounds is the source of infection and intoxication, so it
should be removed as soon as possible, until the preserved adaptive capabilities of
patients are not exhausted by the long course of the burn disease. Nevertheless, it is
not always possible to cut out the necrotic scab at the same time with widespread
burns. So, long multi-staged excisions are necessary. At the same time, the
intoxication syndrome increases, and the timely verification of the level of
endotoxemia is important in order to prevent the development of a multiple organ
failure [1].

The role of various laboratory methods in the diagnosis of the purulent-
inflammatory diseases has been important for a long time. At the same time, clinical
and laboratory signs of the systemic inflammatory reaction are not sufficiently
reliable criteria for their early diagnosis. The diagnosis of infectious diseases was
based on the clinical picture and the data of the laboratory and instrumental methods.
The general blood test with a leukocyte formula is the most accessible method of
diagnosing inflammatory processes. However, since now, there has been no reliable
evidence of the clinical diagnosis of the role of leukocytosis and formula change in
confirming, in particular, the occurrence of postpartum infection.

The manifestation of a multiple organ failure occurs 5-7 days or more after the
onset of the disease. Until then, this is actually the time of lost therapeutic
opportunities and postponement of the adequate treatment. As a result, until now,

no satisfactory results was achieved in the treatment of purulent-septic diseases. Not
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all features of the pathogenesis of sepsis are usually taken into account [2]. Thus, no
effective specific treatment for it was proposed.

Unfortunately, most of the existing laboratory and instrumental examination
methods are representative on the background of already present pathological
processes. The significant improvement of the functional methods of diagnostics of
patients have been fundamental problem of medical science for a long time. In order
to expand the existing arsenal of diagnostic methods, great attention was paid to the
search for new ideas at the intersection of different sciences during the last decades.
The use of the physical research methods was particularly promising at this stage of
diagnostic research in medicine. Basic research in recent years has illustrated that
spectral fluorescence spectroscopy is the most versatile method in biological
spectroscopy. High sensitivity, accuracy, expressiveness and simplicity of
fluorescent characteristics cause special interest in the fluorescent analysis as the
important method of modern, and especially early diagnosis of purulent-septic
complications [3].

Human serum albumin (HSA) is globular protein. It belongs to the multigene
family of proteins, which includes o-fetoprotein, the group-specific component,
vitamin D-binding protein and albumin [4]. Serum albumin synthesizes in the liver.
During 24 hours, the human body synthesizes 10-15 g of albumin. It performs the
very important function (about 80%) in maintaining of oncotic pressure and is a
component of the body's antioxidant defense. However, the main function of albumin
in the body is the feedback and transport of low molecular weight endogenous and
exogenous ligands. Medicines, metabolites (in particular, fatty acids (FA) and heme
derivatives), hormones, metal ions and dyes can also bind to albumin. The albumin
molecule can bind 6 or more fatty acids. The long-term clinical studies of the level of
HSA proved its important diagnostic value for assessing the severity of the patient's
condition and the prognosis of the course of the disease. The basis of this is the ability
of albumin to form complexes with toxins, which provide its detoxification function
and is especially important for detecting the pathology [5]. At the same time, the
reverse side of the sorption of toxins on albumin is the change in its structural state

and blocking of ,binding centers, which leads to the suppression of the transport
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function of the protein. It has also been proven that in the case of endogenous
intoxication (EI) syndrome, which is caused by the release of toxins from the local
pathological focus and occurs as the result of pathological processes in various
diseases, the binding capacity of albumin in relation to physiological ligands and
drugs decreases [5]. Studying the state of albumin molecules in the blood serum (BS)
can help to obtain very valuable information about the indicators which testify to the
intensity of all processes of homeostasis in the body. That is why, at the end of the
last century, considerable attention was paid to the problem of changes in albumin
molecules in case of the presence of El. In case of severe El in patients with purulent-
septic diseases, conditions in the body are created for the formation of forms of
albumin with changed physical and chemical characteristics. In this regard, it was
promising to use the method of fluorescent spectroscopy (MFS) to evaluate the
features of binding centers of albumin [6].

The main aim of this paper is the thorough analysis of the microscopic
processes that occur in the bodies of patients with purulent-septic diseases and
development of pathogenetic concept of the diagnostic and treatment model of
purulent-inflammatory diseases and sepsis. The most important results of studies of
spectral-fluorescence characteristics for patients with sepsis and burn disease will
be presented and discussed, as well as the modern comprehensive diagnostics,
including early, within the framework of the MFS and biomarkers of purulent-septic
diseases, and the effective method of their treatment and modern effective control
of the treatment process.

At the first stage of diagnostic studies of purulent-inflammatory diseases and
sepsis within the framework of MFS, the pathogenetic processes occurring in
patients' bodies at the molecular level were not studied [7]. This method is of the
particular value for assessing the severity of surgical patients with these pathologies,
since standard methods for assessing the severity of El are not perfect. None of the
studied biochemical indicators is informative during the first days of the
development of uncompensated endogenous intoxication. This method is especially
valuable for assessing the severity of surgical patients with these pathologies, since

standard methods are not perfect for assessing the severity of EI. None of the studied
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biochemical indicators are informative from the first days of the development of
uncompensated endogenous intoxication. Our main task was to study the expediency
and effectiveness of using the MFS as the express highly sensitive method of
diagnosis — especially early diagnosis — of purulent-septic complications.
Fluorescence spectra (FS) and fluorescence excitation spectra (FES) of 20% donor
albumin, persons of the control group and patients with these diseases were studied.
For the in-depth understanding and explanation of the patterns of the behaviour of
spectral-fluorescent characteristics of BS, "in vitro disease models" were proposed,
including the spectral-fluorescent model of sepsis in vitro._In order to carry out the
proper assessment and adequate interpretation of the obtained experimental data for
the spectral-fluorescence characteristics of BS of patients with various diseases,
including the dynamics during treatment, the dilution of BS with distilled water,
20% albumin solution, sugar broth, centrifuged and non-centrifuged bacterial
culture were studied [8,9]. This made it possible to simulate changes of the spectral-
fluorescent characteristics of BS in various diseases and therapeutic measures._The
FS of bacterial dilutions of BS make it possible to reproduce the proportions that are
characteristic of FS of BS in patients with sepsis in vivo,

We conducted the research in two stages. At the first stage, we studied the BS
of 50 patients with purulent-inflammatory diseases and sepsis who were treated
during 2001-2008 and 40 people of the control group. Among the patients there were
15 patients with sepsis and 35 people with acute inflammatory abdominal pathology,
who obtained inpatient treatment at the Emergency Hospital in Lviv. At the second
stage, the main group of the study consisted of 20 patients with burn injuries who
obtained inpatient treatment in the burn department of the "Saint Luke Hospital " in
Lviv during 2015-2018. We paid considerable attention to the in-depth
understanding of pathological processes that occur in the bodies of patients with
various diseases at the molecular level and are registered within the framework of
the MFS. The pathogenetic concept of diagnostic and treatment model of
purulent-inflammatory diseases and sepsis was proposed for the first time [9]. It
IS based on the fact that albumin molecules in the blood of people have the ability

to complex. In the diseases which are accompanied by endogenous intoxication, part
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of the albumin molecules in the blood of patients are blocked by toxins. As a result,
there are two types of aloumin molecules in their blood: normal (concentration: X)
and blocked by toxins /pathological (concentration: 1-X). So, pathological aloumin
molecules lose the ability to perform their basic functions, namely transport and
detoxification. We explored the specific features of the origin and course of
purulent-septic processes in the patients' bodies until their recovery.

The proposed diagnostics of sepsis is to define X*, i.e. the maximum minimum
value of the concentration of albumin in patients with sepsis. If X is more than X*,
this ensures the viability of the organism to some extent. The in-depth analysis of
the obtained experimental results for the spectral-fluorescence characteristics of the
BS of patients with sepsis [8,10] and with burn injury [11,12] based on the proposed
concept made it possible to understand properly the main features of their behavior
during the progression of the disease, including when approaching septic condition,
as well as in the process of recovery. The main characteristics which we investigate
within the MFS for the BS of patients with purulent-septic complications are Ir and
(Amax). They depend on X and are determined by the following interpolation ratios

for a mixture of normal and pathological proteins in the BS:
(X)) =11 *X + 11 *(1-X)
Amax(X) = A" max®* X + A" max™(1-X)
They describe the corresponding characteristics for normal (IaF, A" max) and

pathological (IF . A" ma) albumin molecules.

In the study of the spectral-fluorescence characteristics of BS in patients with
purulent-septic complications, two probable qualitatively significant tendencies
were recorded, namely: the shift of fluorescence band maxima for patients with pre-
septic pathology and sepsis in long-wave region and a significant reduction in their
intensities (maximum up to 70% - 80%) of the donor unit. Both vectors of change
had no correlation with the standard laboratory-biochemical parameters of
conventional control of these patients, but correlated properly with the integrated
clinical criteria for the severity of the patient’s condition and the phenomenon of

verified bacteraemia.
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Three main scenarios for the development of sepsis have been identified and
described [6,7,10]. We will dwell on two of them in more detail. The results of study
of the BS of donor and a patient with severe sepsis caused by purulent epiduralitis
of the lumbosacral spine and massive retroperitoneal pelvic phlegmon, which was
treated in Emergency Hospital from 28.12.2001 to 15.04.2002 are depicted in Fig.
1 and Table 1. At the time of hospitalization, a critically difficult condition of the
patient and verified bacteremia (blood seeding at the time of hospitalization:
Staphylococcus aureus). In the BS of this patient, fluorescence intensity decreased
by 70% and a long-wave peak (reached 40 nm) was detected, which is qualitatively
consistent with the results of in vitro research (dilutions of BS with centrifuged and
non-centrifuged bacterial culture). The observed FS of BS of this patient (curve 1)
iIs mainly related to the luminescence of "pathological” aloumin molecules in her
BS. This case illustrates the successful outcome of the treatment of the patient with
sepsis within the framework of MFS. She underwent a complete clinical and
laboratory examination, she was prescribed antibiotic therapy and infusion therapy
in a volume of 8-10 litres daily. At the same time, the results of standard clinical and
laboratory data were not informative enough. The patient underwent a thorough
examination and surgery to remove the source of infection in the body (massive
retroperitoneal pelvic phlegmon, which caused sepsis-epiduritis). A complex
infusion, antibacterial, anti-inflammatory therapy was also prescribed, which
contributed to the progression of this patient. Undoubtedly, this was facilitated also
by her young age (33 years) and the absence of comorbidities. It is also important to
note that the survival of this patient in such a serious condition was possible due to
X>X". In this case, although the patient was admitted to the hospital not at the stage
of formation of the septic condition, but against the background of its manifestation,
MFS helped us to detect septic peak in the long-wave region (Fig. 1, curve 1) and
choose rational treatment tactics. As a result of the in-depth analysis of the situation
described above (growth of X), we modeled the scenarios of the behavior of the FS
of BS of this patient on December, 30, 2001 and on January, 2, 2002 (Fig. 1, curve
1" and curve 1"). The right peaks of these curves indicate the gradual decrease in the

concentration of pathological albumin molecules, and the left peaks indicate the
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increase of the concentration of complete albumin in the patient's blood.

During the next measurement of FS of BS on January, 4 (Fig. 1, curve 2), the
intensity of this band increased significantly and quite unexpectedly up to 1.07 Ir. In
fact, this result was expected. Due to the subcompensated changes in the absolute
quantitative and qualitative content of BS proteins at the time of the examination
(biochemical studies showed total protein and protein fractions at the lower limit of
normal), the rapid increase in the fluorescence band of the patient's BS cannot be
interpreted by absolute hypoproteinemia, which is inherent in the fluorescence of
proteins. The only possible explanation for the above phenomenon of increase in the
fluorescence band of the patient's BS fluorescence may be the presence of daily pre-
infusion 8-10 liters during this treatment period. Without any doubt, the above-
mentioned significant increase in the intensity of the fluorescence band of her BS
from January 4, 2002 was influenced by the decrease in clinical symptoms. Our in
vitro studies of the spectral-fluorescence characteristics of standard dilutions of BS
with distilled water confirmed the correctness of our proposed explanation of the
registered phenomenon of the increase in the intensity of the BS fluorescence band of
this patient from January 4, 2002 [8,9]. Further studies of the FS of BS of this patient
(see Fig. 1, curves 3, 4) proved that bacteremia and endotoxemia in her body were not
completely overcome, although the long-wave septic peak disappeared. Currently,
there is a long-standing competition between endotoxemia and the compensatory
capabilities of her body in combination with complex medical measures.

Unfortunately, at the time of treatment of this patient, the pathogenetic concept
was not proposed yet and infusion therapy with solutions of donor albumin was not
prescribed. This could significantly speed up the recovery process of this patient.
Only the further long process of treatment under the influence of complex therapy
led to complete suppression of bacteremia, reduction of endotoxemia and recovery
of the patient (Fig. 1, curve 5). The serious condition of the patient after the operation
and the lack of experience did not allow us to clarify really the nature of the change
in the FS of the patient during the six days after her operation. "In vitro" studies
made it possible to study the behavior of FS only at low concentrations of toxins

[8,9]. It is necessary to examine the BS samples of patients with sepsis during the
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treatment more often and to adjust the treatment process in order to prevent their

transition to a state X<X . In the following studies of spectral-fluorescence
characteristics in the septic area, infusions of solutions of donor albumin should be
used. This will make it possible to observe actually the improvement in the behavior
of the spectral-fluorescence characteristics during these infusions.

Very interesting were the results of the study of FS of BS of another patient
with purulent epidural lumbar spine, complicated by sepsis, who was treated in the
Emergency Hospital in June 2002. For this patient, because of the timely
hospitalization and early surgical elimination of the source of infection (blood
cultures from June 3-6, 2002 — Kl.pneumoniae), the progress of the septic process
was much easier, which was significantly reflected in the dynamics by the changes
of spectral-fluorescence characteristics (Fig.2, Table 2).

Ie
r.u.
1.0

250

250 300 350 400 450 A, nm

Fig. 1. Fluorescence spectra of blood Fig. 2. Fluorescence spectra of
serum of the patient 1 with sepsis, who  the blood serum of the patient 2

was treated at the Emergency Hospital in  with sepsis-epiduritis, who was

2001-2002: 1 —28.12.2001; 1'-30.12., 1""— treated in 2002 at the
02.01.2002; 2 - 04.01.2002; 3 - Emergency Hospital : 1 —03.06;
12.02.2002; 4 — 19.03.2002; 5 —-04.06.2002 2 - 05.06; 3 -06.06; 4 — 07.06;
and blood serum of the donor (d) 5—10.06 and blood serum of the
Aex =250 nm (340 nm — “normal peak”, donor (d) Aex =280 nm.

380 nm — “septic peak”).
We present the results of the most likely scenarios of the development of sepsis
that we have identified. The comparison of the results of FS of BS research and the

typical course of the clinical features of sepsis in the two cases considered above
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makes it possible to conclude about the similar nature of the recovery dynamics of
the mentioned patients in the postoperative period. In contrast to the convection
methods of clinical and laboratory assessment of their condition, the study of the
dynamics of FS of BS during the treatment of these patients, shows clearly the nature
of the course of the disease and, if necessary, it helps adjust the appropriate treatment

procedures until the recovery of the patients.

Table 1
Changes in the spectral-fluorescent characteristics of the serum

of a patient 1 with sepsis

N d 1 1 1 1" 1" 2 3 4 5
Date | 28.12 | 28.12 | 30.12 | 30.12 | 02.01 | 02.01 | 04.01 | 12.02 | 19.03 | 04.06

*n”;gx 340 | 380 | 380 | 345 | 380 | 345 | 345 | 337 | 349 | 340

IF 1,0 0,3 0,21 0,12 0,09 0,2 1,07 0,46 0,39 0,79
r.u.

Table 2
Changes in the spectral-fluorescent characteristics of the serum

of a patient 2 with sepsis

N d 1 2 3 4 5
Date 03.06 03.06 05.06 06.06 07.06 10.06
Amax "M 336 336 334 333 330 331
IF. ru. 1,0 0,64 0,44 0,16 0,41 0,76

A good illustration is the results of treatment of one of the patients with the
burn injury in the serious condition within the framework of MFS. The results of
studies in the dynamics of FS of BS and data for the spectral-fluorescence
characteristics of the BS of patient with burn injury, who was admitted to the
hospital on the 27" of June, 2015 with the area of the burn surface 38%, are depicted
on Figure 3 and Table 3. In order to compare the spectral-fluorescent characteristics
of the BS of patients with burn injury, we also present in the relevant figures the
results of the spectral-fluorescent characteristics of the patient with sepsis, who

recovered after successful treatment (Fig. 2). Staphyloccus aureus 10°and
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Pseudomonas aeruginosa 10° were verified in this patient on the basis of the
microbiological study. He was immediately prescribed appropriate treatment,
including antibiotic therapy and infusion therapy with a volume of 2 - 3 liters daily.
Due to the infusion therapy, the intensity of FS of BS compared with the
fluorescence intensity of albumin (Ir = 1.00) did not decrease significantly for
several days (I = 0.88), which correlates with the results of in vitro studies.

The patient was immediately prescribed appropriate treatment, including the
antibiotic therapy and infusion therapy (2-3 liters daily). At the expense of receiving
infusion therapy, the intensity of FS of BS compared to the intensity of albumin
fluorescence (Ir =1.00) did not significantly decrease for the first few days (Ir
=0.88), which correlates with the results of in vitro research [8]. At the same time,
there was also no noticeable shift of FS of BS to the long-wave range, despite the
verification of several pathogens. The measurements of FS of BS 10 days later, after
the patient was admitted to the hospital on July 13, 2015. (Fig. 3, curve 3), testified
to the critical moment when there was a significant decrease in Ir to 0.35 percent
and the shift of FS to the long-wave region by 9 nm. This condition of this patient
was close to septic (Fig. 3, curves 3’, 4"). This was due to the increased endotoxemia
in this patient. MFS made it possible to detect the deterioration of this patient's
condition in time. The appointment of albumin solution infusion followed by a
complex therapy led to the gradual improvement of the spectral-fluorescence
parameters of BS (brought closer to albumin fluorescence parameters) during
subsequent blood samplings on July, 17-July, 24 2015. They correlated well with
clinical indicators and the results of laboratory examinations of the patient.

So, he was discharged from the hospital in the satisfactory condition on July
24, 2015. By controlling the treatment process with the use of infusions of donor
albumin solution when the condition of patients worsens, we can essentially achieve
the successful finishing of the treatment process. The development of septic
complications can be very dangerous, especially in patients with concomitant
pathology. The improving of the treatment process by using infusions of albumin
solution, even for patients in critical condition, can help to prevent the development

of septic complications.
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Fig. 3. FS of BS of patient 1 with the

burn injury, who was hospitalized in
the ""Saint Luke Hospital™ in 2015 in

dynamics during the treatment (1 -
3.07.,,2-8.07.,3-13.07.,,4-17.07. 5-
20.07., 6 - 24.07.) and the patient with

sepsis, 1’ - 03.06.,2 ' - 05.06., 3 ' -

06.06.,4 ' - 07.06. 5 ' — 10.06), which
was treated at Emergency Hospital in
2002 and 20% albumin solution (a),
Aex =280 nm

Fig. 3a. FS of BS of the patient with the
burn injury who was hospitalized in the
""Saint Luke Hospital'* in 2015 in
dynamics during the treatment (1 -
3.07.,2-8.07.,3-13.07.,4-17.07.,5 -
20.07.,6 - 22.07.) and % 20% albumin

solution (a), Aex = 280 nm

Table 3

Spectral-fluorescence parameters (intensity of fluorescence (I )

and the position of the maximum (Amax) of the fluorescence band

of the patient's blood serum 1)

No a 1 2 3 4 5 6 1 2' 3 4' 5
Date | 3.07 | 3.07 |8.07 | 13.07 17.07 | 20.07 24.07 | 3.06 |506 |6.06 |7.06 |10.06
Mmax | 327 | 336.1 | 332.2 | 341.1 3351 | 333.1 3351 | 3352 | 335.2 | 334.1 | 3316 | 331
nm
l, 1 088 |088 |0.35 064 | 0.76 080 |063 |043 |014 |04 0.76
r.u.
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Table 3a

Spectral-fluorescence parameters (intensity of fluorescence (1)
and the position of the maximum (Amax) of the fluorescence band

of the patient's blood serum 1)

Ne a 1 2 3 4 5 6 7 1’ 2 3’ 4' 5
Date | 3.07 | 3.07 |8.07 | 13.07 | 17.07 | 20.0 | 22.0 | 24.07 | 3.06 |5.06 |6.06 |7.06 | 10.06
7 7
Amax | 327 | 336.1 | 332.2 | 341.1 | 341.1 | 335. | 333. | 335.1 | 335.2 | 335.2 | 334.1 | 331.6 | 331
nm 1 1
1, 1 088 |08 |03 |027 |064|076 080 |063 (043 |014 |04 0.76
r.u.

We can illustrate the possibilities of the development of the septic condition for
the previous patient (Fig. 3), which can occur with improper organization of the
treatment process. The scenario of the possible complicated course of the treatment
process for this patient is presented in Fig. 3a and in Table 3a. On July 13, the
decrease of the fluorescence intensity and the long-wave shift of FS were recorded
within the framework of MFS (Fig. 3 (curve 3) and Table 3). If we do not take into
account the data of the MFS on the 13" of July and do not prescribe the infusion of
donor albumin, there will be the increase of the endotoxemia and within the
framework of the MFS we will get curve 4 (Fig. 3a). So, the patient's condition has
approached septic (curves 4 and 3' are quite close to each other). Thus, he was
prescribed several sessions of the infusion therapy with the solution of donor
albumin until he recovered. The scenario of his treatment at the final stage was under
the control of the MFS. If the infusion of donor albumin had not been prescribed on
the 17" of July, his health could have deteriorated significantly. In this case, the
treatment with the use of the infusion therapy with the solution of donor albumin
should also be continued, although there is no guarantee of the successful
completion of the treatment process in this case. In case of no possibility of
monitoring the treatment process within the framework of the MFS, it is necessary
to monitor carefully the condition of patients and to correct the treatment process in
time by prescribing infusion therapy with the solution of donor albumin. We have

already noted that the only effective modern early diagnosis of sepsis, in particular
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within the framework of MFS, can ensure the quick start of the successful treatment.
Within the last thirty years, the special efforts of doctors were focused on the search
for biomarkers, which, in their opinion, can most fully understand the specifics of
the course of this disease in the septic area. At the same time, the scenario of the
treatment process that would ensure the patients' recovery from the septic condition
and their survival is still unknown.

The primary model of sepsis is the immune response to endotoxin, LPS, which
has been found in the cell walls of gram-negative bacteria. Endotoxin is an example
of the pathogen-associated molecular pattern (PAMP). Innate immune cells, such as
macrophages have receptors that recognize different types of PAMPs. When
interacting with bacterial ligands, these receptors stimulate macrophages to produce
TNF-a, IL-1p ta IL-6. It is these pro-inflammatory cytokines that cause the systemic
inflammatory response. Consequently, the state of prolonged systemic inflammation
leads to the burn immunosuppression, which leads to even greater susceptibility to
infections and sepsis. Combinations of pro- and anti-inflammatory biomarkers may
help to identify patients who develop sepsis before organ dysfunction progresses too
far. After recognizing the importance of CARS, which is caused by the
hyperinflammatory state in patients with sepsis, biomarkers of the
immunosuppressive phase of sepsis deserve considerable attention. Sepsis develops
on the background of decreased concentrations of pro-inflammatory cytokines
(TNF, IL-1) and increasing of anti-inflammatory (IL-4); septic shock is
accompanied by increased activity of pro-inflammatory (TNF, IL-1, IL-6) and
reducing the activity of anti-inflammatory cytokines (IL-4) [13]. As the sepsis
paradigm has evolved over time, as various therapeutic approaches to sepsis have
been tested, various biomarkers other than cytokines have been used to diagnose,
monitor and treat sepsis.

When the septic state approaches, dysfunctions appear in the patient's body and
the liver stops producing albumin molecules. At the same time, IL-6 promotes the
production of CRP by the liver [14]. When the patient's condition worsens, other
biomarkers appear and the system can switch to CARS. With the noticeable increase

in the number of bacteria and the content of endogenous toxins, molecules of
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albumin are unable to overcome the growing infectious process. As a result, the
immune system is activated, eliminating high-molecular pathological formations,
which corresponds to the transition to the SIRS state described above.

That is to say: X*>0 and this contributes to maintaining the effective
functioning of the patient's body. This leads to the very strong conclusion about the
importance of using donor albumin solution infusions in this case. At the same time,
it is necessary to measure the spectral-fluorescence characteristics of blood serum
and to study biomarkers within the framework of MFS.

This will allow to obtain the very important information about the state of
albumin in the septic area, which is very important for understanding the functioning
of the body's vital activity in the septic area. After the number of sessions of albumin
infusions, the spectral-fluorescence characteristics of the patient's BS normalize, and
the biomarkers gradually change.

Conclusions. The main characteristics that we study with the MFS are the
fluorescence intensity (Ir) and the position of the maximum fluorescence band (Amax)
of the BS. They are universal markers of the severity of the condition of patients
with purulent-inflammatory diseases and sepsis. They are functions of the
concentrations of normal and pathological aloumin molecules and are expressed
through the respective characteristics of normal and pathological albumin
molecules. The dynamics of the behavior of these markers for the number of patients
with sepsis and burn disease have been studied and illustrated. The fundamental
results were obtained for the spectral-fluorescence characteristics of patients with
sepsis for the first time. It is shown that the fluorescence spectra of the patient with
sepsis in critical condition has a two-peak structure, which reflects the presence of
two states of aloumin molecules in their blood.

As part of the pathogenetic concept, in the case of purulent-septic
complications, along with traditional treatment (operative, etiotropic — antibiotic
therapy, infusion therapy), it was proposed to use albumin solution infusions as the
pathogenetic treatment in order to replenish the level of full-fledged albumin. This
allows us to support the vital activity of the patient's body. It was substantiated and

illustrated within the framework of the MFS on the example of the patient with the
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severe burn injury, a situation where the insufficient qualification of doctors and the
lack of proper diagnosis and necessary drugs can lead to septic complications.

It has been shown that within the framework of MFS using donor albumin
infusions, the treatment process can be successfully completed. Comprehensive
experimental studies of BS of patients using MFS and the method of biomarkers
using infusions of donor albumin solution are promising in the future to ensure the
optimal quality of medical care for patients with purulent-septic "complications in
the critical condition. This will enable us to conduct the deeper study of the transition
of patients into a septic state and to obtain more complete information about the

behavior of spectral-fluorescence characteristics and aloumin molecules in this state.
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