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SPECIFIC FEATURES OF DIAGNOSIS OF HEMOSTATIC
DISORDERS AND OPTIMIZATION OF INFUSION THERAPY IN
SEVERE COURSE OF DESTRUCTIVE PANCREATITIS

Abstract. The paper pathogenetically substantiates and approves methods to improve the efficacy of treating destructive
pancreatitis with the use of express diagnosis, and to correct hemostatic disorders, and also analyzes clinical experience of using
Gecoton, a multi-component, polyionic, colloid hyperosmolar solution of a new generation, in the complex treatment of pancreatic
shock. The study was conducted in 86 patients with severe forms of acute destructive pancreatitis. The hemostatic system was
evaluated using indicators of analyzer ARP-01 “Mednord” (low-frequency piezoelectric thromboelastography, LPTEG), by means of
classical laboratory tests. The use of thrombelastography method enabled hemostatic disorders in acute period of destructive
pancreatitis to be timely evaluated with minimal material costs and within a short time, directly at the bedside. Specific correction
of hemostatic disorders in destructive pancreatitis via impacting on the key pathogenetic factors through Gecoton, purpose-oriented
prescription of LPTEG with different mechanisms of action — Latren, trasylol, fresh-frozen plasma — and therapeutic
plasmapheresis makes it possible to decrease the incidence of pulmonary complications by 1.7 times, reduces the duration of
stay at in-patient facility by 23 %, as well as diminishes lethality in severe course of disease by 30.9%.

In acute pancreatitis morbidity patterns, there is seen a growth in
the number of its destructive forms, where the lethality, according
to different authors, varies from 8 to 70% due to the development
of severe endogenic intoxication and formation of multi-organ
failure [1, 12]. In acute pancreatitis pathogenesis, a significant
place is taken by the hemostatic system disorders, which are
manifested in the development of thromboses and/or hemorrhages.
The complexity of pathology explains the existence of different, at
times antagonistic views on the hemostatic system condition in
early forms of acute destructive pancreatitis (ADP) [3, 6]. The
issues of prognosticating ADP course and outcomes, choice of
therapeutic methods and regimens, monitoring of destructive pro-
cesses in the grand still remain debatable.

In this context, it is no wonder that alongside with the issues of di-
agnosis and surgical tactics the problem of intensive therapy continues
to be actively discussed. To eliminate volemic abnormalities is one of
the tasks in the basic intensive therapy of ADP patients. Most
adequately it is solved in the course of intensive therapy with the use of
volemically active plasma substitutes. Within the last decade, in many
countries of the world, the class of drugs based on hydroxyethylated
starch occupied the leading position among colloid volume-
substitutive solutions, having sidelined plasma-substitutive agents
based on dextran and gelatin [2, 7].

Steady growth of acute pancreatitis morbidity, especially its
destruc-tive forms, high lethality level and numerous complications,
not infrequently leading to severe impairments of bodily functions
up to incapacitation, as well as the existing diagnosis complexities
and lack of a single approach to the treatment of this disease, enforce
to pay attention to studying this pathology.

Objective of the study — to pathogenically substantiate and ap-
prove the methods of enhancing the efficacy of destructive
pancreatitis treatment with the aid of express-diagnosis, and to
correct hemostatic disorders, as well as to analyze clinical
experience of wusing multi-component polyionic  colloid
hyperosmolar, new generation solution Gecoton, for the
comprehensive treatment of pancreatic shock.

Materials and methods

The study was carried out in 86 patients with severe forms of ADP,
who were divided in 2 groups: 1%t group (n = 32) — patients with
traditional management of pancreatitis; 2"¢ group (n = 54) —
patients who were additionally given specific correction of the
revealed coagulative disorders. The data obtained were compared
with those from the control group — 25 practically healthy persons
(donors). Distribution of patients in the 1% and 2" groups by age,
sex, disease severity and acute pancreatitis complications was rather
comparable. In all cases, the availability of pancreatic shock was
established on the basis of clinical and instrumental examination
methods. An average number of points according to SAPS II score in
the 1% group amounted to 33.6 + 9.2, in the 2" group — 34.1 + 8.4.
In 1-2 days, patients underwent laparotomy of a sanative character.
Hemostatic system condition was evaluated, using readings of
analyzer ~ARP-01 “Mednord” (low-frequency piezoelectric
thromboelastography — LPTEG), which, according to the literature
data, gives a possibility to evaluate the condition of the whole
hemostatic system, rather than the level of its individual parameters.
Preliminarily, the above hemostatic indicators were found to
correlate with those determined by classical laboratory tests. The
efficacy of intensive therapy was evaluated by the dynamics of
hemostatic system indicators, amylolytic activity of the blood and
abdominal cavity exudate on the 1%, 3/, 5t and 7 days since the
disease onset, character of complications, duration of treatment at
the ICU department and bed day at the in-patient facility, lethality
and its causes.

Results and discussion

Even in the first 24 hours, patients with destructive pancreatitis
revealed essential shifts in the hemostatc system component links,
and along with this, the shifts were of ambiguous character (Table 1).
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Within the first 24 hours, an increase in the intensity of
spontaneous platelet aggregation (An) is seen, while their retractile
ability increases averagely by 15%. The time of a clot formation
start (r) diminishes by 70%, and thrombin constant (k) — by 25%.
The intensity of thrombin formation (Kk) increases by 73%. As a
result, the clot maximum density (AM) rises by 14%. With that, the
time to form the clot fibrin-thrombocytic structure (T) does not
change considerably.

By the 3" day, the thrombin constant (k) reduces by 30% on an
average, and the clot density increases by 20%. Fibrinolytic activity
(F) drops by 60%. Despite the existing hemoconcentration,
according to the data of hematocrit investigation (Ht = 0.49 + 0.05)
and increased indicator An LPTEG, the number of platelets in the
blood appeared to be somewhat decreased and amounted to 184.5
+ 29.3 « 109/1 (P > 0.05). The increased aggregation activity of the
latter was indicated by the increased indicator r LPTEG.

In 7 days since the disease onset, index r remains to be lesser by
10% on an average, than that in the control, thrombin constant and
maximum clot density do not change largely. The intensity of
thrombin formation and spontaneous platelet aggregation remains
to be increased by 40 and 15%, respectively. Indicator of
fibrrinolysis rose by 53% as compared to the first day, but remains
to be below the control values by 35%. Indicators of coagulative
hemostasis in patients with destructive pancreatitis reflected
pronounced hypercoagulative shift, clearly manifested in the
changes of all chronometric and structural parameters of LPTEG,
though not all of them are statistically significant. Changes in the
indicators of a coagulogram biochemical tests had multidirectional
character: prothrombin time (PT) increased from 15.4 + 0.3 to 16.2
+ 0.4 s (P < 0.05), thrombin time (TT) did not practically change,
while indicator APTT dropped from 44.6 £ 0.8 s to 35.7 + 1.2's (P
< 0.05). These changes evidenced not only of hypercoagulation, but
also of the development of acute disseminated intravascular blood
coagulation (DIBC) with the signs of consumption coagulopathy.
Conspicuous is the pronounced fibrinolysis activation. Comparing
with healthy persons, the values of F LPTEG has grown up. The
increase in indicator of the blood fibrinolytic activity on
coagulogram also took place, but it was statistically insignificant.
And along with it, appropriate are positive results of the
coagulogram ethanol gelation and protamine sulfate tests. Thus,
in ADP, since the first day, disorders in the hemostatic system
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are developed to correspond with coagulative clinico-pathogenic
variant of DIC-syndrome — fibrinolysis inhibition and pronounced
blood coagulation activity, remaining to exist during 7 days and
having phased course.

Changes in the system of hemostasis were found to increase with
the increase in the severity of destructive pancreatitis course, and
were most significant in pancreatic shock against the background of
unstable hemodynamics. From our viewpoint, the instability of
hemodynamics in that period was due to the condition of
microcirculation, regulated by the volume of adequate infusion
therapy. The blood hemorheology correlated with the degree of
intoxication (LII). Despite the signs of hemoconcentration, initial
LPTEG indicator appeared to be decreased more than by 40% as
compared to that in healthy persons (P < 0.05). The number of
platelets in patients of this group was 105.2 + 23.4 « 109/], this being
2.5 times fewer than in healthy people. Most noticeably reduced was
indicator Ar LPTEG. Disaggregation activity was identified not in all
patients. Hemostatic coagulative link was characterized by the
pronounced hypercoagulative shift over all chronometric and
structural indicators of LPTEG and coagulogram. As this takes place,
indicators of coagulative link (r, k, Kk) after primary change (the
first day since the disease onset) did not normalize significantly later
on. Maximum clot density as compared to the 1st day grows by 15%,
regardless of the increased fibrinolytic activity. Such substantial
changes, with account of twofold decrease of the total fibrinogen (P
< 0.001) and platelets concentration made it clear that there takes
place severe acute DIC-syndrome with bright laboratory
manifestations of consumption coagulopathy, i.e. fibrinolytic variant
of DIC-syndrome [11]. Lethality among these patient accounts for
70%, on an average.

Extraordinary = complexity, variety and heterogeneity of
morphologic and functional hemostatic disorders do not allow for
offering an ambiguous and clearly-cut pattern of the infusion-
transfusion therapy for all patients. Patients from the 1lst group
received traditional infusion-transfusion therapy under commonly
accepted patterns, including the use of colloid, crystalloid solutions
and blood preparations (FFP, albumin), hemodynamic blood
substitutes, vasoconstrictors, disaggregants and anticoagulants
(heparin 5,000 U, 6 times a day). Its real content was determined by
the clinico-laboratory situation in a concrete patient, in a given
moment of time.

Table 1. Dynamics of hemostatic indicators in acute period of destructive pancreatitis (M = m)

Indicator Control Group 1st day 3rd day 5th day 7th day
An (rel.unit) 82,1+2,1 1 93,1+2,0 104,5+3,5 74,6 +1,3* 742 +1,1*
2 96,4+ 1,1 1150+1,9 74,3 +0,8* 74,5 +0,8*%
r (min) 44+0,3 1 2,5+0,3% 3,705 44+04 40+0,3
2 3,6 £0,1% ** 54x0,1 58 +0,1%* 50+0,2
k (min) 45+0,3 1 3,5+ 0,4* 3,2+0,3* 3,5+0,3 3,6+0,1*
2 3,6 £0,2% 4,1+ 0,2%* 43+0,1** 4,6 +0,1%*
AM (rel.unit) 667,0x17,1 1 759,0 + 30,6* 794,0 + 26,3* 753,0 £ 25,3* 721,0£30,3
2 557,0+13,8*% ** 717,0 £12,3** 675,0 + 9,9%* 654,0 + 10,1**
T (min) 49,7+ 2,1 1 49,1 +3,8 498+ 3,6 44,1+33 494 +33
2 438+ 1,1 45,6 +0,8 46,6 £ 0,7 46,5+0,5
F (%) 141+29 1 57 +1,2*% 5,7 +0,8*% 104+1,6 88+1,2
2 6,7 £ 0,5% 8,7 £0,5% - ** 11,204 23,3+ 0,6%*
Ar (rel.unit) -98+1,1 1 -83%0,9 -90+0,9 -9,2+0,9 -85%+0,6
2 -84x0,5 -68x1,5 -9,0x£0,2 -88x0,2
Kk 22,8+1,2 1 39,5+4,3* 36,1 + 2,4* 33,7 £ 2,5% 32,3 +2,3*
2 35,7 +2,0*% 28,6 + 1,8%* 25,4 +1,2%* 22,5 +0,9%*

Notes: 1 — traditional ADP treatment without correction of hemostatic indicators; 2 — additional specific
correction of hemostatic disorders; * — p < 0.05 as compared to control; ** — p < 0.05 as compared to
traditional ADP treatment.
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In the 2nd group of patients we followed the basic program of
intensive therapy, including a meaningful specific correction of
the hemostatic system disorders, making it differentiated,
depending on the revealed clinico-pathogenetic variant of DIC-
syndrome. Such-like modification gave positive effect —
lethality reduced by 30.9%.

From the perspective of the results obtained, we devised the
treatment policy to include the components as follows (Table 2):
infusion-transfusion therapy with intensive circulating blood
volume (CBV) during the first 12-24 hours, controlled by the
central hemodynamics indicators and recovery of adequate
hour-by-hour diuresis. CBV deficit reaches 40% in destructive
forms of pancreatitis and is associated with a sharp plasma
deficit.

From the perspective of organ impairments in acute
destructive pancreatitis — in order to correct hypovolemia with
controlled rheologic effect — we see it optimal to choose
multicomponent, polyionic colloid hyperosmolar solution
Gecoton, taking into account its upgraded safety profile,
approved in numerous studies [9, 10].

Upon the study results (Table 3), Gecoton infusion in a dose of
400 ml was found to have the pronounced hemodynamic effect,
elevating arterial pressure by 28-30 mm Hg, on an average.
Hemostatic system indicators (records of LPTEG, APPT, PTI,
fibrinogen, platelets) did not reflect substantial impact of
Gecoton on hemostasis. Practical observations showed an
ultimate drug efficacy in its early prescription, at the
preoperative stage.

With regard for a complex approach to IT program, it should
be recognized that the result obtained may be explained not only
by the use of Gecoton, but also the program as a whole, upon
condition of prompt and adequate surgeon’s performance.

But the role of Gecoton — to form the “first defense line”
against shock, to retain CBV before the threshold of irreversible
hypovolemia, this giving time to make an accurate diagnosis and
collect ingredients of infusion program.

In acute destructive pancreatitis (ADP), hypercoagulation is
accompanied with the exhaustion of anticoagulative factors: AT III,
protein C, components of fibrinolytic system — plasminogen and
plasmin. With the purpose of their recovery, we believe it expedient
to include into the complex of corrective therapy the freshly-frozen
plasma (FFP), containing these components in optimal
concentrations and ratios. To optimally activate AT III, FFP is
supplemented with heparin (2500 U/250 ml of FFP).

More effective restriction of excessive platelet aggregation is
achieved via using disaggregant Latren (200 ml/day).

In severe course of the disease and insufficiently rapid
normalization of the basic hemostatic indicators, we deem advisable
to prescribe protease inhibitors in combination with medicinal
agent, reducing vascular permeability — dycinone. Additionally,
therapeutic plasmapheresis is made, to promote the removal of toxic
decay products and cellular aggregates, formed as a result of action
of the primary disturbing factor, activated coagulative
factors, fibrinogen degradation product — fibrin.

As a result of comparative analyses it was established that the
efficacy of specific correction of hemostatic disorders depend on the
pronouncement of clinical symptoms and signs. In severe course of
the disease normalization of hemostatic indicators runs gradually,
beginning from the first day since the treatment commencement,
and distinctions with control become minimal after 5-7 days. After
3 days of intensive therapy, the condition of patients from the 2nd
group was characterized by a define stability. In all patients, the pain
syndrome was cut short to a considerable degree, diuresis recovered
completely, vomiting stopped. Hematocrit in this group accounted
for 0.34 + 0.04 relative units (RU), number of platelets in the blood
— 138.8 + 25.6 o 109/1. The baseline Ar LPTEG indicator,
characterizing the blood physical and chemical properties, was at
the beginning of coagulation process close to its value in healthy
persons and was to some extent the evidence of normalization of the
blood  rheological  properties. =~ Moderate  chronometric
hypocoagulation was registered by all indicators of LPTEG and
coagulogram, this being explained by the ongoing heparin therapy.

Table 2. Specific correction of hemostatic disorders in destructive pancreatitis depending on
clinico-pathogenic variant of DIC-syndrome course

Variant of DIC-syndrome course in . L .
the 2" study group of patients Correction of hemostatic disorders Therapy duration

Coagulative variant of DIC- Gecoton solution, 400 ml/day 7 days
syndrome Heparin, 5 000 U, 6 times daily

Latren, 200ml/day

FFP, 3 ml/kg/day
Fibrinolytic variant of DIC- Gecoton solution, 400ml/day 10 days and more
syndrome Heparin, 5 000 U, 6 times daily

Trasylol, up to 5,000.00 U/day

Dicinone, 250 mg 4 times daily

FFP, 3.5ml/kg/day

In thrombocytopenia less than 50 000/l —

transfusion of platelet concentrate

Therapeutic plasmapheresis

Table 3. Results of examining ADP patients before and after Gecoton infusion
Indicator Before infusion In 6 hours In 24 hours

Pulse, b/min 121£12 88 + 4% 91 £ 3%
APav., mm Hg 71 +18 83+6 94 + 3*
CBV, ml/kg 53 + 2% 52+ 2% 54 +1,5%
Hemoglobin, g/l 8138 97 +4 113 £5*
Hematocrit, % 28,2 +2,0* 38,0 £1,8* 39,0 +1,2%
CVP, mm w.c. 15,0+£10,3 24,0+ 5,1 50,0+7,2
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Noted was the increased incidence of pulmonary complications in
the 1%t group of patients as compared to the 2" group — 71.9 versus
42.6%, respectively. Bed-day at the SRIT department in the 1st group
amounted to 11.29 + 0.67, in the 2nd group — 9.56 + 1.64, at in-
patient facility — 32.97 + 3.11 and 25.42 + 4.18, respectively.

Lethality in the 21°* group was 6 (18.75%), in the 2°¢ group — 7
(12.96%) patients.

In terms of prognosis, it is necessary to take into account the fact
that lethality decreased in the cases, where under the impact of specific
correction, beginning from the 3 day, normalized were the following
indicators: early clot formation time (r), thrombin constant (k),
clottage intensity (Kk), clot density (AM) and fibrinolytic activity (F).

Conclusions

1. Changes in hemostatic parameters in acute destructive
pancreatitis are of multidirectional character: system unbalance
from considerable hypercoagulation to clear hypocoagulative state
even in the first hours of the disease, this being explained by the
severity and rate of DIC-syndrome development. Directionality of
these shifts largely differs, depending on the disease course
severity. Formation of disorders is explained by pancreatic shock
pathogenesis itself.

2. The use of the low-frequency, piezoelectric
thromboelastography method (analyzer ARP-01) makes it possible
to timely and rather adequately evaluate hemostatic disorders in
acute period of destructive pancreatitis, with minimal material
costs and within a short time, directly at the bedside. Prospective
is the use of laboratory indicators in early diagnosis of pancreatic
necrosis and when assessing the severity of patients’ condition.

3. DIC-syndrome therapy in patients with acute destructive
pancreatitis must be carried out under permanent monitoring of
hemostasiologic parameters differentially, depending on the
existing coagulation impairments.

4. Correlation of the results obtained, clinical observation and
analysis  literature data makes for a conclusion that
multicomponent, polyionic, colloid hyperosmolar solution
Gecoton is indicated as the basic infusion solution in intensive
therapy of hypovolemic disorders in patients having acute
destructive pancreatitis.

5. Specific correction of hemostatic disorders in acute
destructive pancreatitis, with regard for pronounced clinico-
pathophysiological manifestation via impacting on the key
pathogenic factors by means of Gecoton, purpose-oriented
prescription of heparin, Latren. Trasylol, freshly-frozen plasma,

TapabpiH O.0., ULep6akos C.C.
OAEChKiVi HALIOHAAbHN MEAMYHI YHIBEPCUTET
OCOBAUBOCTI AIATHOCTUKU MOPYLLUEHb FEMOCTA3Y
i ONTUMI3ALLIS IHDY3IMHOT TEPANIT NPU TAKKOMY
MEPEBITY AECTPYKTUBHOTO MAHKPEATUTY
Pesiome. Y po6OTi MAaTOreHeTHYHO OOGIPYHTOBYIOTHCA 1 ampOOYIOTHCA CHOCOOM
mifBuIeHHA eeKTUBHOCTI MiKyBaHHA JIeCTPYKTUBHOTO MaHKPEATUTY 3a JOIIOMOTOK
eKCITpec-TiaTHOCTUMKM i  KOpeKIlii ~ HopylleHb TIeMOCTasy, IpOaHali3oBa-HO
KIiHIYHMIT JIOCBifj 3aCTOCYyBaHHA 06araTOKOMIIOHEHTHOTO, IIO/NiiOHHOTO, KOJIOifHO-
rinepocMOMAPHOTO PO3UMHY HOBOTO MOKOMiHHA [eKOTOH y KOMIJIEKCHOMY /iKyBaHHi
MAHKPEaTMIHOTo WOKY. JJoC/IiKeHHA MPoBefieHo y 86 XBOPUX i3 TsHKKuMH GopMamu
OJII. Cran cucreMyu reMOCTasy OILIHIOBANM 3a JIOTIOMOrOI0 TOKAa3HMKIB aHasi3aTopa
APII-01 «MepHop» (HM3bKOYAaCTOTHA II'€30€MeKTpU4Ha TpoMbo emacrorpadis,
HIITEL), xmacuyHuMu  1abOPaTOPHMMM — TeCTaMM. BUKOPUCTaHHS  METOHRY
Tpomboenacrorpadii 103BOMNIO BYACHO OL[HUTH MOPYLICHHA I'eMOCTasy B TOCTPOMY
Tiepiofii IeCTPYKTMBHOTO MAaHKPEATUTY, 3 MiHIMa/TbHUMM MaTepiabHUMM BUTpaTaMU
B KOPOTKHIT TepMiH, GesmocepenHbo 6insa nikka xsoporo. CrermdidHa Kopekilis
HOpy]lICHI) FeMOCTaSy HPI/I ]Z[eCprKTI/[BHOMy HaH](peaT]/ITi 3a JOIIOMOTOK BIIZIUBY Ha
K/II0YOBi ITATOreHeTU4Hi (aKTOPU 3a JONOMOrol IeKOTOHY, IIi/TbOBOrO IpM3HAYCHHS
HIITET i3 pisnum MexaHismoM fii, JTarpeny, TpacuIony, CBi>Ko3aMOpPOXKeHOI IIasMu it
JiKyBa/IbHOTO I71a3Madepesy J03BOJIA€ SMEHIIUTY YACTOTY JIeTeHEBMX YCK/IaTHEHD B 1,7
pasa, CKopouye 4ac repeOyBaHHs B CTaljioHapi Ha 23 %, a TAKOXX 3HVDKYE JIETA/IbHICTD
Ha 30,9 % 1pu TAHKKOMY Mepebiry 3aXxBOpIOBaHHA.
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and therapeutic plasmapheresis enables the incidence of pulmonary
complications to be reduced by 1.7 times, cuts the time of stay at in-
patient facility by 23%, as well as decreases lethality in severe course
of the disease by 30.9%.
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FEATURES OF DIAGNOSIS OF HEMOSTATIC DISORDERS
AND OPTIMIZATION OF INFUSION THERAPY FOR SEVERE
DESTRUCTIVE PANCREATITIS
Summary. The paper pathogenetically substantiates and approves ways to improve the
efficacy of treatment for destructive pancreatitis using rapid diagnosis and correction of
hemostasis disorders, as well analyzes the clinical experience of application Gekoton, a
multi-component, polyion colloid hyperosmolar solution of new generation, in the com-
plex treatment of pancreatic
shock. The study was conducted in 86 patients with severe forms of acute destructive
pancreatitis. The hemostatic system was evaluated using indicators of analyzer ARP-01
Mednord (low-frequency piezoelectric thromboelastography, LPTEG), classical labora-
tory tests. Using the method of thrombelastography enables to evaluate timely the hemo-
static disorders in acute period of destructive pancreatitis, with minimal material costs in
the short term, at the bedside. Specific correction of hemostatic disorders in destructive
pancreatitis by acting on the key pathogenetic factors using using Gekoton, purpose use
of LPTEG with different mechanisms of action, Latren, trasylol, fresh frozen plasma and
therapeutic plasmapheresis can decrease the incidence of pulmonary complications by
1.7 times, reduces the duration of hospital stay by 23 %, as well as and reduces mortality
by 30.9 % in severe course of disease.
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