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Early diagnosis of infected acute necrotising pancreatitis

The aim of the work: to determine criteria for early diagnosis of infected acute necrotising pancreatitis.

Materials and Methods. The study was based on complex treatment of acute pancreatitis (AP) in 63 patients, who were divided into
two groups: group I — with severe and critical AP (n=31) and group II — with light and medium severity rate of AP (n=32). All required
laboratory and instrumental methods were made and some special, particularly the procalcitonin levels in the blood serum (group I).
Determination of prognostic parameters was made through correlation analysis of all clinical parameters. The attention was paid to
statistically significant factors that correlate ratio not lower than 0.7 (strong correlation).

Results and Discussion. The level of procalcitonin in blood > 3.7 ng/ml in first study group was those factor that showed the risk of
developing more severe stage of pancreatitis with complications. Procalcitonin should be used as a marker of infected acute necrotic
pancreatitis (ANP) in combination with other parameters of inflammation, which helps to choose the correct treatment.

Key words: acute pancreatitis; infected necrotizing pancreatitis; procalcitonin.

Problem statement, analysis of recent research
and publications. The incidence of acute pancreatitis
(AP) is from 6 to 14 per 100,000 population,
representing 13-20 % of surgical patients [5]. In up
to 20 % of cases pancreatitis can be complicated by
subtotal-total pancreatic necrosis with a total mortality
from 20 to 80 % [10]. AP ranks third place among the
diseases of the abdominal cavity ranging from 5 to
16 % [1,2]. Incidence of the AP over the last fifty years
doubled and is still increasing all around the world,
reducing efficiency of working people from 18 to 60
years (more often 30-50 years) Under 45 years men
(69 %) dominate [7]. This causes social importance
of the problem [2,4,5]. Despite the use of modern
diagnostic and treatment capacity, the overall mortality
of ANP is very high and averages 10-25 % and 25—
80 % in sterile and infected ANP. Critical forms have
mortality to 85 % [5,7]. Contradictory messages
often appear in Ukrainian and foreign literature and
it is difficult to find single doctrine of conservative
and surgical treatment of ANP. Forecasting, a choice
of indications and timing of surgery, techniques of
operating procedures are those questions that are still
opened [7]. The problem of non-invasive diagnosis
of infected ANP is not fully solved, nevertheless
instrumental imaging of the pancreas has reached a
very high level [5]. Fast timely determination of the
nature of the destruction of the pancreas and prognosis
of the ANP is the possible solutions to the problem of
treatment of this disease [5,9].

The aim of the work: to determine criteria for early
diagnosis of infected acute necrotising pancreatitis

Materials and Methods. The study was based
on complex treatment of AP in 63 patients,who were

divided into two groups: group I — with severe and
critical AP (n=31) and group II — with light and
medium severity rate of AP (n=32). All required
laboratory and instrumental methods were made and
some special, particularly the procalcitonin levels
in the blood serum (group I). Determination of
prognostic parameters was made through correlation
analysis of all clinical parameters. The attention was
paid to statistically significant factors that correlate
ratio not lower than 0.7 (strong correlation).

Results and Discussion. Among examined
patients with light AP were 14 (22.22 %), medium
severity AP — 18 (28.57 %), severe — 19 (30.15 %),
critical — 12 (19.04 %) patients. Both examined
groups included patients with different severity
of AP: group I with severe and critical AP and
group II with light and medium severity rate of
AP. Medium age of patients was (47.2+1.23) in the
first study group and (43.5£1.26) — in the group II.
To establish the diagnostic and prognostic value of
some laboratory parameters in patients of groups
I and II were analyzed 34 indicators of individual
body functional systems on the 1st, 2nd, 3rd,
5th,7th day of the disease. Group I had one more
laboratory analysis — procalcitonin of blood serum.
In the statistical analysis of the received material using
the Student's test was evaluated the probability of the
differences in these parameters in both groups. From
all the 21 analyzed biochemical laboratory parameters
were allocated 6 (amylase, diastase, ALT, AST,
bilirubin, glucose), withaprobabledifference (P <0.05).
Laboratory parameters (Table 1) in both groups were
different. In the first group of patients at the time of
admission was observed a significant leukocytosis
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Tablel. Laboratory parameters in examined groups with probable differences

OPUIIHAJIBHI AOC/IIAXKEHHA

Amylase, Diastase, Glucose, Bilirubin, ALT, AST, Leukocytes,
U/L U/L mmol/l pm/1 U/L U/L x10°
Group I | 563.005+32.5* | 2747.199+434.58* | 8.273+0.7** | 21.7+2.1* | 108.3+11.2* | 86.03+3.56* | 12.5+£0.85
(n=31)
Group II | 70.15+8.6* 180+13.8* 14.6+1.8** | 15.6+£2.3* | 150+14.8* 107+10.5 7.4+1.6
(n=32)

Note: * p <0.05 — reliability data between the first and second groups** P <0.01 — reliability data between the first and second groups

in the blood and high level of cytolysis (the contents
of AST, ALT). Significantly high amylase in blood
and urine diastase showed the violation of exocrine
function of pancreas.

The average level of blood amylase and urine
diastase in both groups was the highest on the first day
of the disease and reduced to 5-6 days. In both groups
was tendency to hyperglycemia, which was alarming
the violation of the endocrine function of pancreas.

Procalcitonin was determined only in group I.
In the analysis of blood procalcitonin was found
that in 18 patients (58.06 %) of group I (severe and
critical AP) the levels of marker were increased (>
2.0 ng / ml). Average level of procalcitonin in blood
serum in patients who got surgical treatment first

3 days was (3.7+0.6) (Table 2). In those 8 patients
necrosis of pancreas and infected inflammation
were evidenced on operation. Four patients who
got surgical treatment after 3 days from beginning
of illness had average level (0.35+0.1), but necrosis
wasn’t formed and maybe surgical invasion shouldn’t
be made if it wasn’t abdominal compartment
syndrome. But intraabdominal hypertension (III
stage > 20 mm of the water column) caused surgical
treatment in these patients. Conservative treatment
took place in 19 patients of group I with average level
of marker: (2.3+0.56). In general these patients had
normal levels of marker or a bit higher and in last
cases antibacterial therapy started. We think high
level of procalcitonin needs fast time solution to

Table 2. Levels of procalcitonin (ng/ml) in blood serum in patients due to the time and kind of trearment in Group |

Treatment Number of patients M+m Probability of the differences
Surgical treatment <72 hours 8 3.7+0.6 P<0.05
Surgical treatment >72 hours 4 0.35+0.1 p>0.05
Conservative treatment 19 2.3+0.56 p>0.05
Control 10 0.87+0.23
choose strategy of treatment, sometimes surgical, in -
another cases adequate antibacterial with controlling TN
sensitivity by procalcitonin level. General condition RO
of the body should be analysed in this choice. ~.
General amount of patients who got surgical treat- LN S

ment (Table 3) was 26 (41.26 %). Percent of surgical
invasion was lower in group I in patients with severe
and critical AP. We think this happened because of early
use of procalcitonin marker at admission and correct
conservative treatment including antibiotics which
sensitivity was controled due to procalcitonin level.

Table 3 Surgical treatment in groups (hnumber and %)

General
26 (41.26 %)

Group I
12 (19.04 %)

Group II
14 (22.22 %)

Levels of procalcitonin (Pic.1) in patients with
medium severity of AP and with critical had diffe-
rences. Patients with medium severity of AP had
lower average level of procalcitonin than patients

— fAedium AP

= = = Critical AP

Pic. 1. Levels of procalcitonin (ng/ml) in patients with
different severity of AP on different days

with critical and regression of procalcitonin was faster
with medium severity of AP.
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It should be noted that the results of determination
of procalcitonin stated that in patients in group I on
the first, second, third day the marker was elevated in
11 patients (35.48 %). The blood levels of amylase,
diastase urine and procalcitonin at admission corre-
lated with the severity of pancreatitis showing the
importance of these parameters in predicting the
course of AP.

Ultrasonography at admission to hospital in
patients of group I found changes in the pancreas that
were characteristics of ANP in 21 patients (67.74
%), these were patients with severe and critical ANP
(the presence of sterile (peri) pancreatic necrosis).
Ultrasonography in group II was informative in 17
patients (53.12 %). Computer tomography (CT) was
performed in 16 patients in group I. High diagnostic
value of CT in patients with critical ANP was in 75 %
(9 patients), with severe — in 63.15 % (12 patients).
But our findings are based on the comparative
analysis of the diagnostic value of laboratory and
instrumental methods of diagnosis in patients with AP.
The next step to determine prognostic parameters
was significant correlation analysis of all these
criteria. After analyzing the data, we found that in
determining the level of procalcitonin, amylase,
blood glucose, and urine diastase in comparison with
clinical parameters at admission had correlation ties.
Correlation matrix of connections for each group
consisted of 143 correlation coefficients. Most of
relationships were formed by such factors as urine
levels of diastase, the number of white blood cells,
amylase in blood, glucose levels that correlated with
each other and with other parameters of the system.
Among amylase and diastase on the first day of illness
correlations were: r=0.79 in group I and r=0.7 — in
group II. On the third day: r=0.81and r=0.72 in groups
I and II. Procalcitonin had correlation not lower 0.6 and
average r=7-7.5. It should be noted that parameters
in the correlation matrix such as total protein,
hemoglobin, urea and creatinine in serum did not form
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strong relationships, so importance of these parameters
in predicting the course of ANP was not big.

To clarify the diagnosis next days laboratory data
were reevaluated. Such indicators as the number of
white blood cells, urine diastase level, level of procalci-
tonin, blood glucose, correlated with each other, indi-
cating high diagnostic value in determining those levels
of laboratory parameters for early diagnosis of ANP.

Due to our results and facts of other studies there
is still a wide area of researching the prediction of
ANP and times of surgical treatment, so researchings
in this theme must develop.

Conclusions. 1. Differentiation of inflammatory
and inflammatory-necrotic lesions of the pancreas,
complicated by infection, can be provided by
traditional complex laboratory markers and also by
procalcitonin certain level in the blood serum.

2. High level of procalcitonin needs fast time
solution to choose strategy of treatment, sometimes
surgical, in our research when level > 3.7 ng/ml and
infected necrosis was evidenced in all cases.

3. Early use of procalcitonin marker at admission
can prevent surgical treatment by adequate antibac-
terial therapy with controlling sensitivity by
procalcitonin level.

4. All clinical symptoms in comparison with
results of instrumental and laboratory tests should be
used in diagnosis of ANP.

Prospects for further research

Too many views on treatment of AP in literature
appear because of unpredictable course of the disease
and small amount of diagnostic procedures in some
cases. So, the role of prognosis of complications is
very important. Procalcitonin like a marker of sepsis
is only one key to establish such prognosis. New
researches should include some more markers in
comparison with procalcitonin, for example prosepsin.
It needs new findings and studies.
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[BH3 “TepHoninbCbKnii fepXxaBHuii MeanyHNUi yHiBepeuteT iMeHi |. A. FopbayeBcbkoro MO3 YkpaiHn™

locnitanb iMeHi flictepa, CTeBeHex, BennkobpuTaHis?
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PAHHS JIATHOCTURA IHPIKOBAHOT O TOCTPOTO HERPOTUYHOTO TAHKPEATUTY

Merta po6oTH: BU3HAUNTH KPUTEPii paHHBOI /[iarHOCTUKM iH(PIKOBAaHOTO rOCTPOTr0 HEKPOTUUHOTO TTAHKPEaTHTY.

Marepianu i meroau. [JociipkeHHs: 6a3yeTbCst HA KOMIIEKCHOMY JliKyBaHHiI roctporo naHkpearuty (I'TT) y 63 xBopux, siki Oynu
po3rnojineHi Ha /Bi rpynu: nepiuia rpyna — 31 XBopuii 3 TSDKKUM Ta KpUuTtiuHuM I'TI Ta gpyra rpyna — 32 XBOpi 3 JIerkKuM i cepesiHiM
crynerem TspKkocTi ['T1. TIpoBesieHo Bci HeoOXifHi J1abopaTopHi Ta iHCTpyMeHTa/lbHI METOZIM, a TAKOXK JesiKi CrierjianbHi, 30KpeMa
BH3HAUeHHS PiBeHsl MPOKa/IbIUTOHIHY B CHPOBATIi KpOBi (Iepiia rpymna). Bu3HadeHHs MPOrHOCTHYHMX NapaMeTpiB NPOBOAWIN 3a
JIOTIOMOTO0 KOpeJISILIIHOrO aHasidy BCiX K/IiHIYHMX MapameTpiB. YBary 30cepe/pKeHO Ha CTaTUCTUYHO 3HA4yl[uX ¢akTopax, siKi

KOpEJIFOI0Th CHiBBiIHOLIEHHS He Hibkue 0,7 (CH/IbHA KOpeJsLlis).

Pe3ysibTaTH JOCTIPKEHb Ta ix 00roBopeHHs. PiBeHs POKaIbIIUTOHIHY B KPOBi> 3,7 HI' / MJT y TIepIiiii oC/ifHil rpyri 6yB hakTopoMm,
SIKMI T0Ka3aB PU3MK PO3BUTKY TSDKUOI CTaZil MaHKpPeaTUTy 3 YCKIaJAHeHHSAMHU. [IpOKanbLMTOHIH C1iJj BUKOPUCTOBYBATH SIK MapKep
iH(ikoBaHOTrO rocTporo HeKpoTHUHOro raHkpeatuty (I'HIT) y moeAHaHHi 3 iHIIMMM TapaMeTpaMy 3araJieHHs], 10 JoroMarae BUopatu

TpaBU/IbHE JIIKyBaHHS.

KitrouoBi cioBa: rocTpuii maHKpeaTHT; iH(iKoBaHMI HEKPOTUUHHI TAaHKPEATUT; MPOKa/IbLIUTOHIH.
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Ilenb paGoThI: ONpe/e/UTh KPUTEPUU PaHHeH JMarHOCTUKY UH(UIIMPOBAHHOTO OCTPOr0 HEKPOTUYECKOTO TaHKPeaTHuTa.
Marepuansl 1 MeToAbl. ViccieoBaHe 6a3upyeTcst Ha KOMILUIEKCHOM JiedeHuH octporo naHkpeatura (OIT) y 63 60/bHBIX, KOTOpbIe
Ob11M pasgesieHbl Ha ABe TPyIbl: repBasi rpymnmna — 31 6osbHOI ¢ TsbkenabiM U Kputnueckum OIT u Bropas rpynmna — 32 GO/MbHBIX C
JIerKoit U cpefiHeil cTenenbto Tspkectu OIL. TIpoBefieHbI Bce HeoOXo/yMble 1abopaTopHble M MHCTPYMeHTa/bHble METO/bl, a TaKkKe
HeKOTOpBIe CrielliabHble, B TOM UMC/ie orpeZieseHle YPOBHS NPOKa/IbLIUTOHMHA B CBIBOPOTKe KPOBU (TepBasi rpymnmna). Ornpezenenue
MIPOrHOCTHYECKKX [TapaMeTPOB TIPOBO/MIIH C MOMOILI[bI0 KOPPEJISLIMOHHOTO aHa/IM3a BCeX K/IMHMYeCKHUX IlapaMeTpoB. BH1MaHue Ob110
o06palljeHo K CTaTUCTUYeCKH 3HaYMMBIM (haKTOpaM, KOTOpble KOPPeUPYIOT COOTHOLIeH e He Hike 0,7 (CH/IbHAs KOPPesIsiLys).
Pe3y/nbTaThl HCC/IE0BAaHUI M HX 00CY)K/ieHHe. YPOBeHb ITPOKa/IbLUTOHHHA B KPOBU> 3,7 HI'/ MJI B TIePBOM UCC/Ie[loBaTe/IbCKOM TpyTIie
6611 (hakTOPOM, KOTOPBIH TTOKa3aa PUCK pa3BUTHs OoJiee TSDKeIOH CTaJuy MaHKPeaTnTa C OCJI0KHEeHHUMH. [IpOKaIbLUTOHUH CliefiyeT
HCIIO/Ib30BaTh KaK MapKep MH(GULMPOBAHHOIO OCTPOro HeKpoTHueckoro rnaHkpearura (OHII) B coueTaHuu ¢ Apyrumu rnapaMeTpaMu
BOCIIa7IeHusl, 3TO TIOMOTaeT BbIOpaTh NMPaBU/ILHOE JIeYeHue.

KitroueBbie €/10Ba: OCTPBIY MaHKPeaTUT; MH(PEKLMOHHbIA HEKPOTHUUeCKUM MaHKPeaTUT; NMPOKaIbLIUTOHUH.
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