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BANDS NEUTROPHILS LEVELS CHARACTERIZATION
AND THEIR DYNAMICS AT TREATMENT
OF ACUTE ALIMENTARY PANCREATITIS PATIENTS

XapakTepucTuKka piBHIB HAAMIKOSIACPHUX HEUTPODiAiB
Ta IX AMHAMIKa IIPU AIKYBaHHI XBOPUX
Ha TOCTPUM AAIMEHTAPHUN HAHKPEATUT

Abstract

Purpose of the study. To evaluate changes of
bands nuclear neutrophils level and their dynamics
parameters during treatment in patients with
acute alimentary pancreatitis based on repeated
measurements and taking into account the severity
of the course.

Materials and methods. Seventy patients with
acute alimentary pancreatitis were examined, who
treated in Surgical Department of Vinnitsa Regional
M. I. Pirogov Clinical Hospital. Average age was
45,4 + 13,87 years. Severe pancreatitis was found
in 34 (48,57% ) people, in 25 (35,72% ) — moderate,
11 (15,71% ) persons had mild forms. The severity
of the disease was assessed using the Atlanta
classification (2012). To achieve aim of study the
repeated measurements of the stabs neutrophils
levels were performed for all patients. Statistical
analysis was performed using STATISTICA 13.

Results. The significant difference between
the stabs neutrophils values identified in patients
with acute alimentary pancreatitis was proved,
taking into account the severity of the course, both
during the primary measured (p = 0,04 ), during
treatment (p = 0,004), and after its completion
(p < 0,00001). The significant increase of stabs
neutrophils level associated with increasing severity
of acute pancreatitis, as in the primary treatment
of patients (t= 0,23, p = 0,005), with determination
during treatment (v= 0,31, p = 0,0001) and after its
termination (t= 0,49, p < 0,00001) was determined.

When comparing the indexes of stabs neutrophils
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Pesrome

Mema O0ocnidmcenns. OyiHumu 3MIiHU pPi6HA
naauuxkosdepHux Helimpoginie ma ix OuHamiuHi
napamempu nid yac AiKY8aAHHA Y NAYIEHMIE 3 20-
cmpum aniMeHmapHuM NAHKPeamumom Ha OCHO8I
NO6MOPHUX BUMIPIO6AHb MA 3 YPAXYBAHHAM MAHC-
Kocmi nepebiey.

Mamepianu ma memodu. Ob6cmedxreno cim-
decam x80pux HA 2ocMPUll aliMeHMapHUlL NaAH-
Kpeamum, SKi npoxodunu JiKY8AHHA 6 Xipypeiu-
Homy 6i00inenHi BiHHUYbKOL 00/1ACHOL KAIHIYHOL
aixapri imeni M. I. ITupozosa. CepedHiil 6ix cma-
Hosue 45,4 + 13,87 pokis. Baxkuil nankpeamum
o0ye sussnenuit y 34 (48,57%), y 25 (35,72% ) —
cepedniit, 11 (15,71%) oci6 maau aezki opmu.
Taxckicmb 3axX60PIO6AHHA OYiHIEALU, BUKOPUC-
mosyuu kaacupikauyiro Amaaumu (2012). Ias
docsieHeHHA memu 00cnidxceHHs 0YJo npogedeHo
0azamopa306i 6UMIPpIOBAHHA PI6HA Hellmpoinie
K010mozo pady 015 8Cix nayieHmia.

Pesynovmamu. JoeedeHo 3HAUHY Pi3HUYIO
3HAYeHb Heumpo@inie, w0 6uABULUCA Y NAYi-
€EHMIB 3 2ocmpuMm ALLMEHMAPHUM NAHKpeamu-
mom, 3 Ypaxyeamrnam maxkocmi nepebizy, Ak
nio wac nepsuHHozo sumipwseanns (p = 0,04),
nio yac aikyseanns (p = 0,004 ), mak i nicas itozo
3akinyenns (p < 0,00001 ). Bhaune ni08uULeHHA
pisHA naiuuKosdepHux Hellmpopinis, nos's3amne
3 30ibULEeHRAM BUPANCEHOCMI 20cMPO20 NAHKDeE-
amumy, 4K Npu NePEUHHOMY AIKYEAHHL X80pUX
(t=0,23,p=0,005), 3 6u3navenuam nid wac
nikyeanna (t = 0,31, p = 0,0001 ) ma nicas
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determined by repeated measurements, a rapid
and continuous decrease of their values was found,
as a whole in the group — by 3,76 times, and in
the groups with a mild course of the inflammatory
process — 6,75 times, the average degree of severity —
in 5,11 times and severe forms — 3,05 times.

Conclusions. Highinformativenessofevaluation
stabs neutrophils level and their dynamic during
repeated measurements in patients with acute
alimentary pancreatitis taking into account the
severity of the course has been proved.

Keywords: acute alimentary pancreatitis, stabs
neutrophils level, inflammatory process, damage
to the pancreas, acute pancreatitis of alimentary
genesis.

fiozo 6ysno 6usnaveno npununenua (t = 0,49,
p < 0,00001). IIpu nopieusaHHI iHOeKCI8 NALULKOS-
OJeprHux Hellmpo@inis, 6U3HAYEHUX NOBMOPHUMU
BUMIDIOBAHHAMU, 6UABIEHO WEUOKe i Oe3nepepeHe
SHUNCEHHA X 3HAUeHb Y Yiaomy 6 epyni— 6 3,76 pasu,
a 6 epynax i3 AezKum nepedicom 3anaibH020 NPo-
yecy — 6,75 pasia, cepedHiil cmyninb MaXIKO-
cmi—yb,11 pasu, a 8axki popmnu — 6 3,05 pasu.

Bucnogxu. [[o6edeHo 6UcOKY iH(hopmamueHicms
OUIHKU PIBHA NALULKOA0ePHUX Hellmpoginie ma ix
OuHamiku nid yac no6MOPHUX BUMIPIO6AHb Y nayi-
E€ERMIB 3 20cMPUM AJIMEHMAPHUM NAHKPEAMUMOM
3 YpaxyeanHam maxxocmi nepebizy.

Knwuoei cnoea: zocmpuil animenmapHuil
nankpeamum, naiudikosdepHi Helumpo@iau,
3ananvHuil npouec, yparxceHHns nidWayHKo80L 3a103U,
20cmpuil NAHKPeamum aJiMeHmapHozo r'eHesy.

INTRODUCTION

Acute pancreatitis is an acute inflammatory
processlocatedinthepancreas,whichisaccompanied
by evident systemic body responses, rapid
progression from local lesions to the development
of multisystemic dysfunction involving all organs
and systems. Acute pancreatitis is one of the most
complex diseases in modern urgent abdominal
surgery. The problem of its study is conditioned by
high disease incidence and steady increase in the
frequency of destructive forms[1]. The difficulties
of early disease detection are related to the lack
of proven clinical and laboratory criteria [2, 3].
Clinical manifestations of the disease, anamnesis
data and findings of physical examination remain
the priority in making the diagnosis [2, 4].
However, in view of considerable variability of
clinical symptoms, even with the application of
modern laboratory and instrumental methods,
diagnostic errors, especially at early stages, are not
uncommon [5].

Indicator values of laboratory findings are not
considered to be perfect markers for the diagnosis
of acute pancreatitis in view of high probability of
false positives and their low peculiarity. The most
common study in acute pancreatitis is to determine
serum amylase level [6, 7]. In most cases, an
increase in the level of amylase is observed in the
first 24 h from the disease onset with a gradual
decrease to normal values over the next 7—10 days.

It has been proven that hyperamylasemia
preserving for several weeks from the disease
onset signifies the development of complications
such as pseudocyst, phlegmon or abscess [8].
In recent years, increasing attention has been
paid to the analysis of band neutrophils role
in the pathophysiology of acute pancreatitis
development, especially its severe forms. There is a
growing number of proofs that confirm the crucial
role of leukocyte activation in the formation of a

complicated inflammatory process, regardless of
trypsin activity [8, 9]. A number of research works
have proved the relationship between the presence
of increased values of band neutrophils and the
development of systemic complications such as
acute cardiovascular failure, acute respiratory
distress syndrome, acute renal failure, and
gastrointestinal bleeding [2, 10].

Taking into account that neutrophils play a
central role in the formation and progression
of the inflammatory process, their role in the
diagnosis of disease and determination of the
degree of inflammatory process, is significantly
limited under modern conditions. Despite the low
specificity of band neutrophils for inflammatory
affect of the pancreas, a thorough analysis
of indicator values determined by repeated
measurements and evaluation of their dynamics
in the process of treatment, taking into account
disease severity requires further study.

PURPOSE OF THE STUDY

Research objective: tocharacterize the indices of
band neutrophils in patients with acute alimentary
pancreatitis and to evaluate the dynamics of their
change when taking repeated measurements,
taking into account disease severity.

MATERIALS AND METHODS

We have evaluated specific aspects of clinical
course and treatment outcome of 70 patients
with acute pancreatitis of alimentary genesis who
underwent inpatient treatment at the department
of surgery of Pirogov Memorial Regional Clinical
Hospital, Vinnytsia for the period from 2014 to
2017. We have examined 48 (68,57%) men and
22 (31,43%) women. Patients were thoroughly
examined and the tactics of their treatment met the
requirements of the clinical protocol for providing
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medical care to patients with acute pancreatitis, in
accordance with the order Ne 297 of the Ministry of
Health of Ukraine (02.04.2010).

Taking into account the severity of acute
pancreatitis, we have created 3 groups among the
examined patients. Most people had heavy severity
level of acute pancreatitis — 34 (48,57%), 25 of
them had moderate (35,72%), and 11 persons
had mild cases (15,71%). The severity of acute
pancreatitis was interpreted using the Atlanta
Classification (2012) [3]. In order to achieve this
goal, the level of band neutrophils was repeatedly
measured in all patients from the study group at
primary visit to a doctor, in the course of treatment
and at the final stage.

According to the Kolmagorov-Smirnov test,
the distribution of the study group differed from
normal (p < 0,05). Non-parametric Kraskell-
Wallis criteria and the z-Kendall correlation
coefficient were used to evaluate the probability
of error-free prediction. The dynamics of band
neutrophil indices during the study was evaluated
by constructing and analyzing interval time series.
The probability of an error-free prediction was
determined at p < 0,05. Statistical processing of
the obtained data was performed using computer

programs of the STATISTICA package (StatSoft
Statistica v.13.0.).

RESULTS AND DISCUSSION

In the study group of patients, the average
value of band neutrophils was 12,13 = 9,63%
when taking primary measurements. The wvast
majority of patients in the group — 58 (82,86%)
showed an increase in the level of band neutrophils,
while for the remaining 12 (17,14%) persons, the
values corresponded to the limits of the reference
normal range (table 1). When comparing the
studied indicators, established at a primary visit
to a doctor, we have established a statistically
significant difference in the groups of patients,
taking into account the degree of severity between
the indicators, (p = 0,01).

A statistically higher frequency of increased indices
of band neutrophils was recorded for the patients with
severe acute pancreatitis at admission (p = 0,01).
There was a direct correlation of low force (r = 0,23,
p = 0,005) between the severity of acute pancreatitis
and the values of band neutrophils, certifying an
accurate increase in the level of band neutrophils with
increasing severity of acute pancreatitis.

Table 1
Evaluation of band neutrophils level in patients with acute alimentary pancreatitis,
taking into account the severity of the latter
Values Severity level p-level
Mild Moderate Heavy
1 measurement
M = SD 7,36 = 3,50 11,44 = 8,47 14,18 = 11,20 0,04
1-6% 5(45,45%) 5(20,0%) 2(5,88%) 0,01
> 7% 6 (54,55%) 20(80,0%) 32(94,12%) 0,01
2 measurement
M = SD 6,73 3,72 9,96 = 8,39 12,94 = 7,49 0,004
1-6% 7(63,64%) 10 (40,0%) 5(14,71%) 0,006
> 7% 4 (36,36%) 15(60,0%) 29 (85,29%) 0,006
3 measurement
M = SD 1,09 = 0,94 2,24 +1,64 4,65 + 3,37 0,00001
1-6 % 11 (100%) 24 (96%) 27(79,41%) 0,06
> 7% 0 1(4,0%) 7(20,59%) 0,06

In the process of measurement during medical
treatment, band neutrophils indices remained
increased in all groups, but their gradual decrease
was observed compared to the previous data. The
average level in the group was 10,90 = 7,65% and
signified the preservation of active inflammatory
process in the patients of the study group. The
increase of the studied parameters was recorded
in the vast majority of patients with severe
course — 29 (85,29%)and 15 (60,0% ) patients with
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moderate severity of acute alimentary pancreatitis,
while we have established the preservation of the
values within normal limits — 5 (14,71% ) and
10 (40,0%) of respective groups under study. In
the group of patients with mild disease, active
inflammation was observed in 4 (36,36% ) patients
on the group, in most — 7 (63,64% ) indices met
the reference normal range. When comparing
the prevalence of high indices and the frequency
of values corresponding to the reference normal
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range, we have established a significant difference
of outcomes (p = 0,006). When comparing the
average levels of band neutrophils, the highest
indices were observed in patients with severe
course — 12,94 + 7,49%, in patients with moderate
and mild course the indices remained increased as
well —9,96 +8,39% and 6,73 = 3,72% respectively.
When comparing the studied indices the
established difference is statistically significant
(p = 0,004). Direct correlation relationship of
average force (r = 0,31, p = 0,0001) between the
severity of acute pancreatitis and the level of band
neutrophils, indicates a significant increase in the
level of band neutrophils in patients with elevated
disease severity in the course of treatment.
Analyzing the indices of band neutrophils upon
completion of medical treatment, it was found
that their average level was 3,23 = 2,93%. In the
majority of the patients under study — 62 (88,57%)
the level of band neutrophils met the reference normal

range, while in 8 patients (11,43%) there was an increase
in the studied parameters. The difference between the
indices of band neutrophils determined in patients after
the performed treatment taking into account disease
severity is statistically significant (p < 0,00001).

We have established a direct correlation
connection of average force (r = 0,49, p < 0,00001)
between the severity of acute pancreatitis and the
level of band neutrophils, indicating a significant
increase in the level of band neutrophils in patients
with increased disease severity. In the group of
patients with severe course of acute pancreatitis, a
significantly higher incidence of high level of stab
neutrophils was recorded, even upon completion of
treatment (p = 0,06).

The next step was to evaluate the dynamics of
changes in the values of band neutrophils during
treatment in the groups of patients, taking
into account the severity of acute alimentary
pancreatitis (table 2).

Table 2
Comparative analysis of band neutrophils level in patients with acute pancreatitis
in the process of treatment
Severity level 1 measurement 2 measurement 3 measurement p-level
Mild 7,36 = 3,50 6,73 +3,72 1,09 =0,94 0,00001
Moderate 11,44 = 8,47 9,96 = 8,39 2,24 1,64 0,00001
Heavy 14,18 11,20 12,94 = 7,49 4,65+3,37 0,00001
Overall 12,13 +9,63% 10,9 = 7,65% 3,23 = 2,93% 0,00001

‘When comparing the indices of band neutrophils
determined by repeated measurements, a
statistically significant difference was established
as a whole in the group (p < 0,00001) and when
comparing the outsomes of obtained results in
patients with mild (p < 0,00001), moderate severity
(p <0,00001) and severe course (p <0,00001). There
was a rapid and continuous decrease in the indices of

Narranifaiss Heirpediane,

band neutrophils during the study, as a whole in the
group — by 3,76 times, and separately in the groups
of patients with acute pancreatitis — by 6,75 times,
the average severity — by 5,11 times and heavy
severity — by 3,05 times. The dynamics of change
in the indices of band neutrophils in the group of
patients with acute alimentary pancreatitis in the
course of treatment is presented in Figure 1.

Figure 1. Bands neutrophils indices dynamics in the group of patients with acute alimentary pancreatitis in the course

of treatment
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CONCLUSION

Thus, we have determined a significant
difference between the values of band neutrophils
determined in patients with acute pancreatitis of
alimentary genesis, taking into account disease
severity, both during a primary visit to a doctor
(p = 0,04), in the course of treatment (p = 0,004),
and upon its completion (p < 0,00001).

Besides, we have established a significant
increase in the level of band neutrophils with
increasing severity of acute pancreatitis, as during
a primary visist to a doctor (r= 0,23, p = 0,005), in
the course of treatment (z = 0,31, p = 0,0001) and
upon its completion (z = 0,49, p <0,00001).

When comparing theindices of band neutrophils
determined by repeated measurements, a rapid and

continuous decrease of their values was found, as
a whole in the group — by 3,76 times, and in the
groups with a mild course of the inflammatory
process — by 6,75 times, average severity level — by
in 5,11 times and severe forms — by 3,05 times.

PROSPECTS FOR FUTURE RESEARCH

Necessary for further study and more specific
indices of acute alimentary pancreatitis, with
subsequent evaluation of their dynamics in the
course of treatment, taking into account disease
severity. The established outcomes will allow to
determine the early criteria for predicting the
severity of inflammatory pancreatic affection and
to develop an algorithm for choosing a treatment
regimen.
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