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JUSTIFICATION OF LYMPHOTROPIC ANTIBACTERIAL
THERAPY BENEFITS BASED ON THE CHANGES IN
SPECIFIC IMMUNITY PARAMETERS IN ACUTE
PANCREATITIS

Introduction. The incidence and features of acute pancreatitis
stimulate the scientific community and clinicians to look for new
antibiotics and new algorithms for their use in treating this disease,
which is the world's third most frequent acute surgical disease.

Despite this, acute pancreatitis mortality indicates the need for
better approaches, especially in conditions of microbial resistance to
antibiotics, which determines the urgency of the problem.

The objective of the paper was to justify lymphotropic
antibacterial therapy as an alternative method of treatment of acute
pancreatitis based on the changes in specific immunity parameters,
which will make it possible to increase the effectiveness of treatment
of the disease and potential complications.

Materials and methods were based on the study of the leukocyte
index of intoxication, the hematological index of intoxication, and
some other parameters of immunity on lymphotropic and standard
antibacterial therapy. With this in mind, patients were divided into

two groups.
Results. It was established that under the influence of
lymphotropic antibacterial therapy, the leukocyte index of

intoxication decreased by 0.3392 units on early admission and by
0.4128 units on late admission compared to standard antibacterial
therapy. LAT appeared to be more effective in terms of the effect on
HIl — by 1.1214 units on early admission and by 1.0537 units on late
admission. The effect on cellular immunity with LAT was more
pronounced than that with standard antibacterial therapy.

Discussion. Purulent-infectious foci in acute pancreatitis lead to
profound disturbances in the immune system as they develop
intensively and quickly, and already after 24 hours of manifestation,
they significantly exceed those that develop within 24 hours.
Lymphotropic antibacterial therapy adjusts these changes bringing
them closer to the control ones, while standard antibacterial therapy
fails to do so.
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Conclusions. Changes in the immune system parameters, which
tend towards the control ones, suggest that lymphotropic antibacterial
therapy is an alternative to standard therapy.

Keywords: acute pancreatitis, parameters of the immune system,
alternative method of treatment.
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OBIPYHTYBAHHSI MEPEBAT JIM®OTPOITHOI
AHTUBAKTEPIAJIBHOI TEPANII 3A JUHAMIKOIO
JESIKUX NIOKA3HHUKIB IMYHITETY NP I'OCTPOMY
NMAHKPEATHUTI

Beryn. YacToTa 1 0COOIMBOCTI TOCTPOTO MAHKPEATHTY 3MYILYIOTh
HAYKOBY CIIUIBHOTY Ta JIIKapiB-TNIPaKTUKIB IIyKAaTH HOBI aHTHO10THKH
Ta BIIIIYKYBaTH HOBI aJTOPUTMH X 3aCTOCYBaHHs IIPH JIIKyBaHHI
TPETHOTO 32 YACTOTOIO TOCTPOTO XipYPriuHOTO 3aXBOPIOBAHHS, SIKHM
€ TOCTpUH MAHKPEATUT.

HesBakaroun Ha 1ie JIETadbHICTH IPH TOCTPOMY IAHKPEATHTI
3MYIIy€E YeKaTH KPAIIOT0, OCOOIIMBO B YMOBAaX MIiKPOOHOT pe3HCTEHIII{
JI0 aHTHOI10THKIB, 1[0 BU3HAYAE AKTYAIBHICTD IPOOICMH.

Meta poGotu OOTrpyHTYBaTH JOMUIBHICTH JIiM(OTPOITHOT
aHTHOAKTEpiambHOI Tepatii K aJbTePHATUBHOI METOAHUKH JIIKyBaHHS
TOCTPOr0 TAHKPEATUTY HAa MIJACTaBI MTUHAMIKHM NEAKUAX MMOKA3HHUKIB
IMyHITETY, IO AAaCTh 3MOTY IiJABUIINTH €()EKTHBHICTH JIiKyBaHHS
TOCTPOTro MAaHKPEATHUTY 1 HOTO yCKIIaJHEHb.

Martepianu i MeToau Oa3yBaaCh Ha BUBUCHHI JICHKOIUTAPHOTO
IHIEKCY IHTOKCHKAIll Ta reMaToJIOTIYHOTO 1HJCKCY IHTOKCHKAILIi i
JNEeSKUX IHIIMX TIOKAa3HWKIB IMyHITeTy Ha Tii JiMdoTpomHOoi i
CTaHIApPTHOI aHTHOAKTepiadbHOI Tepamii. 3 OINIAYy Ha IIe XBOPI
PO3iJeHi Ha JIBi TPYIIH.

PesynbraTn. BcraHOBNEHO, IO MiX BIUIMBOM JIiM(OTPOITHOT
aHTHOAKTepialbHOI Tepartii JISHKOIUTApHUH 1HAEKC IHTOKCHKAIIT TpH
panHiil rocmitanmizamii 3MeHIIyBaBcS MOPIBHSHO 31 CTaHAAPTHOIO
aHTuOakTepiagpHO Tepamiero Ha 0,3392 yMm.on., a HOpIBHSHO 3
mizupot0 — Ha 0,4128 ym.ox. Pisuuns mo BrutuBy Ha 1l Oyma Ha
xopucth JITT y 1,1214 ym.on. mpu panHiil rocmitamizamii i Ha
1,0537 ym.on. mpu mi3HiIA rocmitamizamii BrumMB Ha KIITHHHUI
imyniter npu JITT mepeBepmryBaB Takuii mpH
aHTuOaKTepiaibHii Tepamnii Ha CBOIO KOPHCTb.

Oo6roBopennsi. ['HiiiHO-iH]eKLiIHI MOpa3HEHHS NIPHU TOCTPOMY

CTaHIapTHIH

MIAHKPEATHUTI BELyTh 10 TITMOOKUX MOPYIIEHb B IMYHHIH cucTeMi, SIK
PO3BUBAIOTHCS IHTCHCUBHO 1 IBHUAKO 1 BKe Mmicist 24 ron MaHi(ecTarii
MPOIIECy 3HAYHO MEePEeBEPIIYIOTh TaKi, IO PO3BUBAIOTHCS 110 24 TOI.
JlimpoTporniHa aHTHOAKTEpiadbHA Tepamisi KOPENIOE IIi 3MiHH

HAONMMKA4YM O  KOHTPOJIHMX, &  0Opd  CTaHAapTHil
aHTHOaKTepianbHil Teparii e He BIAEThCS.

BucHoBkM 3MiHM TOKa3HUKIB IMYHHOi CHCTEMH B TMIpOIECi
aHTuOaKTepiadbHOI Teparii, sKi HaOIIKAIOTHCS 10 KOHTPOJIBHHX €
IiICTABOI0  BB&XAaTH JIM(OTPONHYy aHTHOAKTEepiaJibHy Tepariio

AJIBTCPHATUBHOIO 10 CTaH,Z[apTHOII..
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INTRODUCTION / BCTYII

Human interaction with the microworld has
various components and, accordingly, various
consequences. A person  carries  many
microorganisms in and on his body, but in most cases,
they do not cause pathological processes. However,
some of the human diseases which were sporadic
some 30-40 years ago are more widespread in today's
conditions, even though the social conditions and
quality of life in the predominant number of countries,
especially in Europe, Asia, and North America, have
significantly improved. However, in recent decades,
acute pancreatitis has ranked third among other urgent
surgical diseases in terms of its incidence, course, and
complications [1]. It is known that the disease in the
first stages of its course and after the manifestation
remains aseptic, and as the enzymatic invasion and
pancreatic necrosis areas appear, which can occur
already in the first hours of the disease, the infection
of the gland increases hourly: from 46.0% on Day 1
to 100% on Day 4-5 [2]. The keywords here are "in a
larger number of patients” and "often.” The frequency
of these complications is 40-60%, while preoperative
and postoperative mortality reaches 70% and even
85% [3, 4]. Consequently, in some patients with this
disease, the inflammatory process resolves favorably
despite the "relatively standard" treatment [5]. How
does this happen? It is clear that the body managed to
“pull itself together" and ensure the appropriate level
of immune response to bacterial aggression and defeat
it. This is what we will try to prove in this study.

It is known that the resultant of the relationship
between a microorganism and a macroorganism
involves the factors of the external and internal
environment of the organism. The influence of
external factors on the risk of disease development in
all patients is relatively equal and we cannot change
them, but they affect the macroorganism in different
ways through changing or not changing various
components of the immune system, which according
to our hypothesis can prevent the development of

purulent-inflammatory diseases or change their
course and affect possible complications. This
determines the relevance of the problem in acute
pancreatitis.

Study Objective. The objective was to compare
the changes in specific immunity parameters in acute
pancreatitis and justify the benefits of lymphotropic
antibacterial therapy as an alternative method for
acute pancreatitis treatment.

Materials and Methods. Considering the
inadequacy of standard antibacterial therapy in the
treatment of acute pancreatitis despite the use of
newer strong antibiotics, we studied and compared the
effect of standard antibacterial therapy and an
alternative method of lymphotropic antibacterial
therapy (LAT) on some parameters of immunity
[6, 7]. The study included 165 patients who were
undergoing inpatient treatment for acute pancreatitis.
The method of randomization was used. 82 patients
(comparison  group) received an  antibiotic
(ceftriaxone) according to the standard method along
with the pathogenetic therapy. The experimental
group (83 subjects) was treated with antibiotics using
the proprietary developed method. Using the
ultrasound examination, the patients' spleen volume
was measured. We calculated the leukocyte index of
intoxication (LI1), hematological index of intoxication
(HI1), the number of CD-3, CD-4, CD-8 lymphocytes,
and LGLs. The study was conducted in the clinical
and diagnostic laboratory of the Sumy Regional
Clinical Hospital of Sumy Regional Council. The
indicated parameters of immunity were evaluated in
both groups on the first day at admission and on the
5th day of treatment. Also, 30 apparently healthy
individuals were examined to obtain control values.
The two-sided Fisher's exact test was used to
determine the significant difference between the
groups.

Results. The first reaction of the immune system
to any stimulus, including infectious agents, is the
leukocyte system reaction, which is comprehensive
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and determines not only the leukocyte index of
intoxication of the body (LII), but also the features of
the immune response to the stimulus activity.

In the first subgroup (the patients hospitalized and
examined within 24 hours after the manifestation of
acute pancreatitis) of the experimental group, LIl was
0.8226 £ 0.1341 units on admission (Day 1), and after
5 days of lymphotropic antibacterial therapy, it
decreased almost to the level of apparently healthy
subjects (0.4884 £ 0.1268 units). In the first subgroup
of the comparison group (the patients hospitalized
within 24 hours after the manifestation of acute
pancreatitis), LII was 0.9873 £ 0.0207 units on
admission (Day 1), and after 5 days of standard
antibacterial therapy, it decreased to 0.8276 + 0.0416
units. Thus, after 5 days of antibacterial therapy, the

LIl value decreased in the first subgroup of the
experimental group by 0.375 units, while in the first
subgroup of the comparison group, the value
decreased only by 0.160 units, which was 2.1 times
less (p < 0.001).

In the second subgroup of the experimental group
(the patients hospitalized after 24 hours of acute
pancreatitis manifestation), LII was 0.8462 + 0.1441
units on admission (Day 1), and after 5 days of
antibacterial therapy, it decreased to 0.7298 + 0.0760
units, that is by 0.117 units. In parallel with this, in the
second subgroup of the comparison group, LII was
equal to 1.2662 £ 0.1218 units on admission (Day 1),
and after 5 days of antibacterial therapy, this value
decreased to 1.1426 £ 0.0416 units, that is by 0.124
units (Table 1).

Table 1 — The correlation between antibacterial therapy and indicators of intoxication (progression of
intoxication syndrome under the influence of antibacterial therapy)

Experimental group (lymphotropic Comparison group (standard antibacterial
Indicators of Apparently antibacterial therapy) therapy)
intoxication :ueg_lgc‘%’s At admission After 5 days At admission After 5 days
) Subgroup | Subgroup | Subgroup | Subgroup | Subgroup | Subgroup | Subgroup | Subgroup
I 11 I 11 1 11 I II
Leukocyte index
of intoxication | 0-4238% | 0.8226% | 0.8462+ | 0.4884+ | 0.7298 % | 0.9873 % | 1.2662 = | 0.8276 + | 1.1426 +
(LII, units) 0.0105 0.1341 | 0.1441 | 0.1268 | 0.0760 | 0.0207 | 0.1218 | 0.0416 | 0.0416
Hematological
index of 0.8692+ |2.2637+ | 2.3667+ 22644 + | 2.6680 + | 2.0644 + | 2.5888 +
i(rm?icat_m; 0.1112 | 02466 | 0.3268 |*O130E0|13351=01 70540 | 02880 | 05888 | 10
, units

The hematological index of intoxication (HII)
among the patients of the first subgroup (hospitalized
within 24 hours after the manifestation of acute
pancreatitis) in the experimental group was 2.2637 +
0.2466 units, and after 5 days of LAT decreased to
0.9130 + 010 units, i.e., by 1.351 units.

In the first subgroup of the comparison group, HII
decreased from 2.2644 + 0.4240 units to 2.0644 +
0.5888 units, that is by 0.2 units, while among the
patients of the second subgroup, HII decreased from
2.6680 + 0.2880 units to 2.5888 + 10 units, that is by
0.08 units. It indicates a 2.5 times greater effectiveness
of therapy at early hospitalization (p < 0.05).

Discussion. LIl and HII intoxication indices
correlated unambiguously with acute inflammation of
the pancreas; namely: the index increased
significantly, especially after 24 hours of
inflammation development. On the other hand, the
regulatory effect of lymphotropic therapy on the
immune system was much more effective. The
antibacterial therapy provided a significantly greater

effect in patients admitted within 24 hours after
disease manifestation. Moreover, the impact of
lymphotropic antibacterial therapy was more effective
compared to the standard one. In terms of LII, the
efficacy of lymphotropic antibacterial therapy was 2.1
times higher than that of standard therapy at early
hospitalization.

At late hospitalization, the decrease of HIIl with
lymphotropic therapy was more significant than with
standard antibacterial therapy by 2.5 times (p < 0.05).

When studying cellular immunity in patients with
acute pancreatitis, we observed inhibition of CD-3
and CD-4 cell formation, namely: at hospitalization of
patients of the experimental group, the level of CD-3
was 53.1 + 5.3%; after 5 days of lymphotropic
antibacterial therapy, the value increased to 69.4 +
1.8%, i.e. by 16.3 %, while after standard antibacterial
therapy, the value increased from 53.02 + 6.1% to
61.5 = 1.5%, that is, by 8.48%, which was almost 2
times less than after LAT (Table 2).
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Groups
Immunity Apparently Experimental group Comparison group
parameter healthy
subjects preoperative Day 5 preoperative Day 5

CD 3 (%) 74.14 £5.5 53.1+5.3 69.4+1.8 53.02+6.1 61.5+1.5
CD 4 (%) 48.86 £3.95 359+1.2 437+1.3 36.12+ 1.5 39.3+1.3
CD 8 (%) 25.79 £2.58 43.3+3.9 30.1+3.5 441+£23 38.4+33
LGL (%) 5+0.58 2.02+0.7 4.7+0.84 2.1£0.7 3.2+0.9
Spleen volume (cm?) 2444+ 16.2 457.5+273.8 2427+ 115 462.2 £ 341 444.1 + 348

The CD-4 level after five-day LAT increased from
35.9 + 1.2% to 43.7 £ 1.3%, i.e. by 7.8%, while after
standard antibacterial therapy, it increased from
36.12 £ 1.5% to 39.3 £ 1.3%, that is, by 3.2%, which
was 1.7 times less than after lymphotropic therapy
(4.6%) (p < 0.05).

The CD-8 level decreased under the influence of
lymphotropic therapy from 43.3 + 3.9% at admission
to 30.1 &+ 3.5%, that is, by 13.2%, while after standard
antibacterial therapy, the value decreased from 44.1 +
23% to 384 + 3.3%, that is, by 5.7%. Thus,
lymphotropic therapy was 2.3 times more effective (p
<0.05).

The number of LGLs in patients of the
experimental group increased from 2.02 + 0.7% to

CONCLUSIONS / BACHOBKH

The difference in the effectiveness of LAT and
standard antibacterial therapy in terms of reduction of
intoxication syndrome (LII) after five days of
treatment comprised 0.375 units on early admission
and 0.117 units on late admission. In the experimental
group, LAT showed a 2.1 times greater effect on the
intoxication syndrome vs. standard antibacterial
therapy on early admission and after five days of
treatment. On late admission, the difference in the
effect of antibacterial therapy on intoxication
syndrome was not significant between groups.

The effect of lymphotropic antibacterial therapy
on the cellular composition of the immune system was
mainly represented by an increase in CD-3, CD-4, and
LGL levels. Moreover, after LAT, CD-8 level
decreased by 13.2%, which is 2.3 times more effective

4.7 + 0.84%, i.e., by 2.68%, while in patients of the
comparison group, it increased from 2.1 £ 0.7% to
3.2+ 0.9%, i.e., by 1.1% or 2.4 times.

The volume of the spleen, the leading immune
organ, which was increased to 457.5 +273.8 cm® due
to the infectious process, decreased to 242.7 +
115 cm? after LTT, which almost corresponded to the
values in apparently healthy subjects. The volume
reduction reached 214.8 cm®at most.

In patients of the comparison group (treated with
standard antibacterial methods), the volume of the
spleen decreased from 462.2 + 341 cm® to 444.1 +
348 cm?®, i.e., by 18.1 cm?. Therefore, the indirect
effect of LAT on the immune system via the spleen
was 11.9 times more effective.

than after standard antibacterial therapy (5.7%).

Purulent-inflammatory complications requiring
surgical interventions occurred in 5 (6.0%) patients
treated with lymphotropic antibacterial therapy, with
no negative consequences. In those receiving standard
antibacterial therapy, surgical intervention was
performed in 11 (12.9%) subjects, 2 (18.2%) patients
died after surgery. Among non-operated patients, 2
(2.4%) subjects on standard antibacterial therapy died,
while there were no fatal cases with lymphotropic
therapy. Therefore, the obtained data concerning the
effect of lymphotropic antibacterial therapy vs.
standard (traditional) therapy indicate the superiority
of lymphotropic therapy. This substantiates the
feasibility of lymphotropic therapy in the treatment of
acute pancreatitis, which is very important in wartime
conditions.
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