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Abstract. Analysis was performed on the cost-effectiveness of introducing
minimally invasive interventions for acute severe non-biliary pancreatitis. The cost
of a completed case for patients treated with laparoscopy, bursoomentoscopy, and
retroperitoneoscopy with placement of an originally designed drainage was
compared to similar costs for patients who underwent traditional open surgeries. It
was found that the adoption of minimally invasive techniques leads to a reduction in
the cost of surgery from 62.8 thousand rubles to 44.3 thousand rubles, the cost of
hospital stay from 151.3 thousand rubles to 104.2 thousand rubles, the cost of drug
therapy from 129.5 thousand rubles to 79.6 thousand rubles (largely due to a
significant decrease in the need for expensive reserve antibiotics), the cost of
laboratory and instrumental diagnostics from 46.5 thousand rubles to 33.6 thousand
rubles, as well as a reduction in rehabilitation costs from 19.4 thousand rubles to
15.5 thousand rubles.
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IKOHOMHNYECKAA U KIMHUYECKASA DOPEKTUBHOCTD
OTCPOYEHHbBIX U MAJIOUHBA3NUBHbBIX XUPYPI'MYECKHUX
BMEIIATEJBCTB IPU OCTPOM AECTPYKTUBHOM
IHAHKPEATHUTE

Axmenos llyxpar XaiipyJio yriu
Kadenpa xupypruveckux o6os1e3neit Ne2
CamapkaHICKHii TOCYJapPCTBEHHbIH MeIMIMHCKN YHUBEPCUTET

AnHoTtanust. [IpoBenén ananu3 s3xkoHOMUYECKON IP(HEKTUBHOCTH BHEAPEHUS
MaJIOMHBA3UBHBIX BMEIIATEIHCTB MPU JICYCHUH OCTPOTO TSHKEIOTO HEOMIMAPHOTO
naHkpeatuta. CTOMMOCTh 3aKOHYEHHOTO cliy4yass y TalMeHTOB, KOTOPbIM
MPOBOJMIINCH JIAMAPOCKONUS, OYPCOOMEHTOCKONUS U PETPONEPUTOHEOCKONUS C
YCTAHOBKOM OPUTMHAJIBHOTO JIPEHAXKHOTO YCTPOMCTBA, ObLIa COMOCTaBIE€HA CO
CTOMMOCTBIO JICUCHUSA MAlUECHTOB, IMEPEHECHIUX TPAJULHOHHBIE OTKPBITHIC
omnepanuu. Y CTaHOBJICHO, YTO BHEIPEHUE MAJIOMHBA3UBHBIX TEXHOJIOTUNA TTO3BOJISIET
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CHU3HUTH CTOMMOCTh OIEPAaTUBHOTO BMeIIaTeNIbcTBa ¢ 62,8 Thic. py0. 10 44,3 ThIC.
py0., CTOUMOCTH TIpeObIBaHuUs B cTaronape — co 151,3 teic. py6. g0 104,2 Thic.
py0., CTOUMOCTh MEIUKAMEHTO3HOU Tepanmuu — co 129,5 teic. py6. 10 79,6 ThIC.
py6. (B OCHOBHOM 3a CYE€T CYIIECTBEHHOTO YMEHBIIECHUS MOTPEOHOCTH B
JOPOTOCTOSIIINX ~ AHTHOMOTHKAaX  pe3epBa),  CTOMMOCTh  JIabopaTOpHO-
WHCTPYMEHTAJILHOW JUAarHOCTUKH — € 46,5 ThIC. py0. 10 33,6 ThIC. py0., a TaKKe
CHUBUTH 3aTpathl Ha peadunuTanuio ¢ 19,4 toic. pyo. no 15,5 ThIC. pYO.
KiroueBble cioBa: MajlOMHBA3UBHBIE TEXHOJOTHH; JICUCHHE THKEIOTO
MaHKpPEaTUTa; CTOMMOCTb JICYEHUS; aHATN3 YKOHOMUYECKON 3P PEeKTUBHOCTH

Relevance. Acute pancreatitis (AP) is one of the most common emergency
pathologies of the gastrointestinal tract [5, 7]. Recent studies under the auspices of
the WHO note a continuous increase in the annual incidence of acute pancreatitis
worldwide, ranging from 4.9 to 73.4 cases per 100,000 population [6, 8]. The costs
of treating patients with acute severe pancreatitis are very high. For example, in the
United States in 2007, 2.6 billion dollars were spent on the diagnosis and treatment
of acute pancreatitis [5]. In our country, according to Yu.l. Ivanov, the average cost
of treating one patient with a confirmed diagnosis of pancreonecrosis in a hospital
setting 1s 1.2—1.5 million rubles, and “for a patient with severe pancreonecrosis in
the ICU for one month, no less than 2 million rubles is expended” [1]. Thus, the
costs of treating patients with infected pancreonecrosis in its clinical manifestations
(retroperitoneal phlegmon, purulent peritonitis, etc.) remain high and urgently
demand new, effective, and low-cost treatment methods.

The aim of the study was to examine the cost-effectiveness of introducing
minimally invasive interventions in acute severe non-biliary pancreatitis.

Materials and Methods. To assess the economic impact of implementing
minimally invasive procedures, we analyzed the average treatment costs for ten
patients hospitalized at the Zlatoust Railway Hospital (Russian Railways) with acute
severe pancreatitis complicated by pancreonecrosis and retroperitoneal necrosis
(research group). These patients were treated using laparoscopic lavage of the
abdominal cavity, bursoomentoscopy, and retroperitoneoscopy with our proposed
retroperitoneoscopy device and an originally designed drainage system [2, 3, 4]. We
compared their treatment costs with the average costs of treating nine patients with
comparably severe acute pancreatitis and complications (comparison group) who
were managed with traditional open surgical interventions.

For classification of medications, we utilized the international Anatomical
Therapeutic Chemical (ATC) system. For certain groups of drugs, we calculated the
Defined Daily Dose per 100 bed-days. The Defined Daily Dose (DDD) is the
standard daily dosage of a drug used for its main indication as maintenance therapy.

Results and Discussion. The average duration of the initial surgery in the
comparison group (open surgery) was 2.11 hours, whereas in the research group the
average duration of the initial laparoscopic sanitation was 1.8 hours. Subsequently,
the mean duration of each repeat relaparotomy in the comparison group was 1.5
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hours, while the repeat laparoscopic re-lavages in the research group lasted on
average 1 hour each. (In two patients of the research group, conversion to open
laparotomy and relaparotomy was required.) The average cost of the initial operation
plus any subsequent surgical interventions in the minimally invasive group was
18,968 rubles and 25,408 rubles, respectively, compared to 30,360 rubles and 32,449
rubles for patients treated by traditional open surgeries. The overall economic
benefit for surgical treatment cost in the minimally invasive group amounted to
18,433 rubles saved per patient. The cost of a stay in the surgical department of the
Zlatoust hospital is 1,539 rubles per bed-day, and the cost of a stay in the intensive
care unit is 4,458 rubles per bed-day. The average length of stay for patients treated
with minimally invasive methods was 16.0 + 3.4 days in ICU and 21.4 £ 1.7 days in
the regular surgical ward. In the patients who underwent traditional open operations,
these durations were 22.2 + 3.6 bed-days in ICU and 33.9 & 3.4 bed-days in the ward,
1.e. almost 1.5 times longer than in the research group. As a result of the reduced
length of hospital stay, the introduction of minimally invasive techniques led to a
decrease in the total cost of hospitalization per case from 151,296 rubles to 104,213
rubles, yielding a savings of about 47,000 rubles per patient.

When analyzing the structure of expenditures on various aspects of drug
therapy, we found that the overall consumption of antibiotics in the research group
was 119 DDD/100 bed-days, which is almost the same as in the comparison group
(117 DDD/100 bed-days). However, the average cost of a daily dose of an
antibacterial drug in the comparison group was 602 rubles per day, which is nearly
three times higher than in the research group (209 rubles per day). In Figure 1, we
illustrate the average consumption of different classes of antibiotics in both groups,
ordered by increasing cost of a daily dose. As shown, the majority of antibiotic needs
are covered by the use of 3rd-generation cephalosporins (cefotaxime), 4th-
generation cephalosporins (cefepime), and imidazole derivatives (metronidazole).
The consumption of these drugs is 16.4, 19.8 and 27.8 DDD/100 bed-days,
respectively, with a daily dose cost of 46—411 rubles. However, in patients operated
on with the traditional open approach, there often arises a need to use expensive
reserve antibiotics such as carbapenems, fluoroquinolones, monobactams, and
fosfomycin, costing 2,245-5,248 rubles per daily dose, due to the development of
resistant flora. This is caused by the presence of a large open wound in the abdominal
wall for a long time and the frequent development of postoperative complications.
The need for these high-cost antibiotics in the open surgery group leads to a sharp
increase in the cost of antibiotic therapy from 24,873 rubles per patient in the
minimally invasive group to 70,524 rubles in the open surgery group.
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Figure 1. Average consumption of different groups of antibiotics (in DDD per
100 bed-days) in the research and comparison groups, ordered by increasing
cost of a daily dose of the drug.

Expenditures on pain management after the introduction of minimally invasive
methods were reduced by 664 rubles per patient. In particular, the total cost of
anesthetic agents was reduced from 558.7 £+ 172.3 rubles to 300.5 + 80.5 rubles per
patient. The number of doses of narcotic analgesics from various chemical classes
required per patient decreased from 18.5 = 4.8 doses (comparison group) to 9.6 +
1.7 doses (research group). Correspondingly, the costs for analgesics fell from 279.2
+ 93.98 rubles to 162.5 + 34.9 rubles per patient. The total volume of infusion
therapy administered was 38.6 liters per patient in the minimally invasive group
versus 49.7 liters per patient in the comparison group. The volume of amino acid
solutions and fat emulsions given was 6.1 liters per patient in the research group and
8.9 liters per patient in the comparison group. The costs of infusion therapy
amounted to 4,546 rubles in the research group and 5,742 rubles in the comparison
group, while the costs of parenteral nutrition were 3,631 rubles and 5,261 rubles,
respectively. This resulted in a combined savings of 2,826 rubles per patient in the
minimally invasive group. The expenses for blood products and blood components
were similar in both groups (16,555 rubles vs 16,222 rubles, research vs
comparison). Notably, the need for red blood cell transfusions in the research group
was almost 1.5 times less than in the comparison group. The above figures, as well
as expenditures for other areas of drug therapy, consumable materials, and wound
care supplies, are summarized in Figure 2. In summary of the above data, it should
be noted that the largest share of drug therapy costs comes from antibacterial drugs,
which is exactly where the most significant savings are observed when switching to
minimally invasive methods of treatment (see Figure 2). One reason for this is the
absence of a large anterior abdominal wall incision that must be left open with moist-
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to-dry gauze dressings. Such an open wound, on one hand, contributes to
contamination of the air with micro-particles of dried exudate containing large
numbers of microorganisms, and on the other hand, serves as an entry point for
infection by resistant and nosocomial strains of microbes.
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Figure 2. Breakdown of drug therapy costs per patient in the research and
comparison groups

Analyzing the costs of laboratory and instrumental diagnostics revealed that
patients in the comparison group, having a significantly higher rate of postoperative
complications after open surgeries, incurred additional expenses for laboratory and
imaging studies during hospitalization (46,570 rubles in the comparison group
versus 33,626 rubles in the research group). Moreover, in the research group, some
follow-up studies (repeat MRI, CT scans) were performed after hospital discharge
during outpatient follow-up, which reduced the financial burden on the hospital. The
total savings in funds spent on diagnostic methods due to the implementation of
minimally invasive techniques was 12,945 rubles per patient.

The cost of a single rehabilitation course after acute severe pancreatitis is
9,473.64 rubles. In the comparison group, all patients underwent two rehabilitation
courses (3—12 months post-illness). In the research group, some patients did not
require a second rehabilitation course; the average number of rehabilitation courses
was 1.6 per patient. The average cost of rehabilitation in the research group was
15,480.02 rubles, which is 4,004.26 rubles less than in the comparison group, where
the average rehabilitation cost was 19,484.28 rubles.

Thus, the introduction of minimally invasive treatment methods yields a
pronounced economic benefit. The average total cost of treatment per patient with
minimally invasive interventions was 277,353 rubles, whereas the average cost with
open surgical interventions was 409,679 rubles, 1.e. 132,326 rubles higher than in
the minimally invasive group (Figure 3).

Cost per Patient (RUB)
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' F igure 3. Total cost of treating one patient in the research and comparison
groups

Conclusions

1. The use of minimally invasive techniques in comparison with
traditional surgery leads to a reduction of hospital expenses from 409 thousand
rubles to 277 thousand rubles for one completed case.

2. The most notable economic effect is achieved by reducing the costs of
patient hospital stay (saving 47,083 rubles per patient) and reducing the costs of drug
therapy (saving 49,860 rubles per patient).

3. The savings in funds spent on drug therapy are largely achieved by
reducing the need to prescribe expensive reserve antibiotics (carbapenems,
fluoroquinolones, monobactams, and fosfomycin) costing 2,245-5,248 rubles per
daily dose. As a result, the average cost of a daily dose of antibiotics in the research
group (209 rubles/day) is almost three times lower than in the comparison group
(602 rubles/day), and the economic savings on antibacterial therapy amount to
approximately 45,650 rubles per patient.
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