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Facts are thousand times more important than words.
I. P. Pavlov [2]
We decided to make the tradition of publishing the results of the most significant studies on pancreatic pathology. Some of these data, published in early 2018, we outlined in our article on evidential pancreatology, published last year [1]. In this article we will continue to talk about the most interesting achievements in the field of pancreatology.
Pathogenesis of pancreatic diseases.
Recently, in the pathogenesis of various diseases of the pancreas great importance is attached to the syndrome of bacterial overgrowth (SIBO) in the small intestine. In a single-center study, using the hydrogen test with glucose, we studied the incidence of SIBO in 35 non-surgical patients with chronic pancreatitis and 31 practically healthy [26]. The incidence of SIBO in patients was 15%, whereas in healthy people it was not detected in any case. More often SIBR occurred when alcoholic etiology of pancreatitis, taking proton pump inhibitors and in the presence of exocrine pancreatic insufficiency (EPI), as well as diabetes mellitus (DM). It was found that weight loss was more characteristic and expressed in the presence of SIBO. Given that the effectiveness of enzyme replacement therapy decreases with SIBO, it should be diagnosed and treated promptly.
L.V. Vinokurova et al. studied the metabolic activity of the intestinal microbiota in adult patients with cystic fibrosis [37]. The study included 14 patients aged 20–34 years. We studied the level of C-peptide in the blood, the content of short-chain fatty acids in the feces and performed fecal elastase test. Severe pancreatic insufficiency was diagnosed in 9 patients, diabetes — in 3 patients. The metabolic activity of the intestinal microbiota was reduced: the rate of short-chain fatty acids in patients was 6.03±4.11 mg/g, at a rate of 10.61±5.11 mg/g (p <0.05). In patients who received probiotics, the content of short-chain fatty acids was close to normal, while those who received antibiotics were sharply reduced. A relationship was found between the fecal elastase dough and short-chain fatty acids. It was concluded that not only enzyme preparations, but also probiotics should be included in the treatment of cystic fibrosis.
A. Sheel et al. conducted a single-center retrospective cohort study, which lasted 3 years, to assess the role of alcohol abuse and smoking in the progression from suspected chronic pancreatitis (pancreatitis with minimal changes in the pancreas) to a certain chronic pancreatitis [31]. 807 patients who underwent endoscopic sonography were examined. Minimal changes in the pancreas were revealed in 40 patients. In the process of observation, 12 (30%) patients developed chronic pancreatitis, 5 (12.5%) patients experienced complete regression of changes in the pancreas, 23 (57.5%) changes remained stable (there was no regression or progression). Of the 12 patients with progression of changes in the pancreas, 8 (67%) were abusing alcohol, 10 (83%) had ever smoked, and 9 (75%) continued to smoke during the observation period. In 8 (67%) patients with progression of changes, pancreas developed in the pancreas. On average, the period from detecting minimal changes in the pancreas to a certain chronic pancreatitis was 30 months. Among patients with regression and stable changes in the pancreas, alcohol abuse and smoking occurred significantly less frequently, the incidence of pancreatic insufficiency was significantly lower. 6 (50%) patients with progressive changes in the pancreas underwent surgical treatment, 3 (25%) died. Thus, alcohol abuse and smoking contribute to the progression from pancreatitis with minimal changes to the pancreas to a certain chronic pancreatitis.
Diagnostics.
C. V. Gil et al. conducted a single-center retrospective observational study to assess the relationship between the results of the fecal elastase test and pancreatic endoscopic sonography [15]. The study included 61 patients with suspected chronic pancreatitis. The “large” endosonographic criteria for chronic pancreatitis (hyperechoic foci with shadow and concrements in the Wirsung duct) corresponded to low fecal elastase-1 indices: 106 μg/g and 114 μg/g, respectively.
A similar one-center study was performed in Romania [5]. The study included 42 patients with chronic pancreatitis. Endosonography and fecal elastase test were performed. A correlation was found between the degree of decrease in elastase-1 and severity of structural changes in the pancreas. Especially reduced exocrine function of the pancreas occurred in patients who abuse alcohol, smokers and with the expansion of the Wirsungian duct. The authors concluded that the fecal elastase test was informative as a predictor of the degree of pancreatic morphological changes in chronic pancreatitis.
A cross-sectional study to study the informativeness of various diagnostic methods for assessing the risk of developing EPI in chronic pancreatitis was performed by S. Pongprasobchai et al. [27]. A total of 49 patients were examined who were given a fecal elastase test, and then were divided into a group of patients with severe (elastase-1 less than 15 μg/g; 27 patients) and mild (elastase-1 more than 15 μg/g; 22 patients) pancreatic insufficiency. In severe insufficiency, macroscopically definable steatorrhea, pancreatic atrophy with computed tomography (CT) and a greater number of endosonographic criteria for chronic pancreatitis occurred significantly more often. Severe insufficiency occurred in all patients with 7 or more endosonographic criteria of chronic pancreatitis. Accordingly, it was concluded that the occurrence of steatorrhea, pancreatic atrophy during imaging (7 or more endosonographic criteria of chronic pancreatitis) indicate a high risk of severe pancreatic insufficiency.
Autoimmune pancreatitis.
Autoimmune pancreatitis is still being studied in Europe, Asia and the United States. H. W. Lee et al. published the results of a single-center observation of the course of autoimmune pancreatitis type I in a large cohort of patients [20]. The study included 138 patients who, after successful initial therapy with corticosteroids, were observed for at least two years. The study did not include patients who underwent surgery for pancreas, as well as patients whose treatment with corticosteroids was not sufficiently effective. In 66 (47.8%) patients, despite the initial success of the therapy, a relapse of the disease developed. The observation lasted an average of 60 months (24–197 months). Among those patients who developed relapse, in 74% of cases this relapse was diagnosed during the first three years of follow-up.
In 60% of cases (82 of 138 patients) there was involvement of other organs, mainly the bile ducts (26.8%). It was sclerosing cholangitis with multivariate analysis that was an independent risk factor for recurrence (p<0.002). During the observation period, in 11.6% of cases, external and/or intrasecretory pancreatic insufficiency developed, and in 23.2% of cases, calcification of the pancreas occurred. Prostate cancer is not diagnosed in any patient. The authors concluded that long-term maintenance corticosteroid therapy is needed, especially in the presence of sclerosing cholangitis.
In a single-center study, it was studied whether blood IgG4 influences the diagnosis of autoimmune pancreatitis on the course and outcome of a disease [25]. The study included 47 patients, in 66% of cases the level of IgG4 was increased by 2 or more times. The observation lasted an average of 40 months. In these patients, EPI was significantly more frequently detected (78.9% compared with 46.2% in patients with a less pronounced increase in IgG4; p=0.035). Other characteristics of the disease (response to corticosteroids, frequency of recurrences and involvement of other organs, endocrine insufficiency of the pancreas) did not have significant differences in the two groups. Nevertheless, the authors note that the difference in the frequency of relapses was close to a significant (36.8% vs. 15.4%; p=0.160). Conclusion: when the level of blood IgG4 rises 2 times more, it is necessary to carefully monitor the excretory function of the pancreas and the IgG4 index itself for timely treatment correction.
Hereditary pancreatitis.
In a national study of hereditary pancreatitis in Japan, the epidemiology and features of the course of the disease were analyzed [23]. The study included 271 patients with hereditary pancreatitis from 100 families. In 41% of cases, PRSS1 mutations were detected (R122H 33%, N29I 8%) and in 37% of cases the SPINK1 mutation (N34S 22%, p.194 + 2T> C 14%, P45S 1%). The average age of onset of symptoms was 17.8 years. The frequency of EPI and diabetes were respectively 16.1% and 5.5% at the age of 20 years, 45.3% and 28.2% at the age of 40 years. 44% of patients underwent endoscopic and/or surgical treatment. The frequency of diagnosis of cancer of the pancreas was 2.8% at the age of 40 years, 10.8% at the age of 60 years and 22.8% at the age of 70 years. It was concluded that hereditary pancreatitis in Japan is characterized by early onset of clinical manifestations, frequent development of exocrine insufficiency of the pancreas and diabetes, the need for endoscopic and/or surgical treatment and an increased risk of pancreatic cancer. In Japan, with hereditary pancreatitis, PRSS1 and SPINK1 mutations are more common.
Exocrine and endocrine pancreatic insufficiency.
Part of the work is devoted to EPI with diabetes.
A systematic review of the pathogenesis, frequency, diagnosis and treatment of EPI in patients with diabetes has been published [35]. The pathogenesis of EPI with diabetes is not completely clear, but the main mechanisms are presented in Fig. 1. Insulin stimulates the growth of pancreatic acinar cells through the insulin-like growth factor receptor 1, i.e. it has a trophic effect on exocrine pancreatic tissue. The trophic and immunostimulating effects of insulin are reduced in diabetes. In addition, the morphological special system of the blood flow (the insuloacinar system) provides a functional interaction between the endocrine and exocrine tissue of the pancreas, and the stimulating and inhibiting effects on the external pancreatic secretion of islet hormones matter. In addition, elevated levels of pancreatic secretion of islet hormones (glucagon, somatostatin) inhibiting external secretion additionally contribute to the development of EPI with CP. The decrease in fecal elastase-1 in patients with diabetes is associated with poor glycemic control. Diabetic neuropathy matters in the formation of EPI. In addition, with diabetes, the release of certain gastrointestinal hormones (motilin, cholecystokinin, etc.) is altered, which is also important for changes in the basal and postpradnial secretion of pancreatic enzymes. In diabetes, antibodies to pancreatic lipase are found in the blood of patients (75% in patients with type I diabetes and 17% of patients with type II diabetes). Gene disregulation is involved in the pathogenesis of EPI with diabetes. Upon diabetes, angiopathy develops, which leads to interlobular fibrosis of the pancreas with a decrease in the production of digestive enzymes.
A study by J.J. Ross et al. [30] is based on recent data on the decrease in trypsinogen production, mass, volume of the pancreas in type I diabetes. The authors suggested that the production of amylase and lipase can also be reduced in type I diabetes, as well as in patients without diabetes, but having autoantibodies characteristic of type I diabetes. 70 patients with type I diabetes who have recently developed the disease (less than three months ago) were examined; 57 patients with type I diabetes in whom the disease developed a long time ago (more than three months ago); 56 patients with autoantibodies characteristic of type I diabetes, but not patients with diabetes; 110 practically healthy (without autoantibodies and diabetes) — control group. The activity of amylase and lipase in the blood of the patients was significantly lower in patients with type I diabetes, including those who were ill recently, compared with those who had autoantibodies characteristic of type I diabetes but did not suffer from diabetes. Amylase and lipase values ​​were significantly lower in the above groups compared to the control. A preliminary conclusion was drawn that a decrease in the production of pancreatic enzymes may be a predictor of the development and progression of type I diabetes.
B. Lindkvist et al. [21] is devoted to the frequency of EPI and trophological disorders in type II diabetes. In an open, randomized crossover study, 315 patients with type II diabetes were examined, who were given a fecal elastase test and examined nutritional indicators. Severe EPI was diagnosed in 5.2%, moderate in 4.9% of cases. A decrease in the indicators of eicosapentaenoic acid and 25-hydroxycalciferol in the blood of patients was found.
H. R. Prasanna Kumar et al. [28] conducted a prospective cross-sectional study of patients with type II diabetes; a fecal elastase test was performed. Significant correlations were found between indicators of fecal elastase-1 and glycosylated hemoglobin, as well as the severity of retinopathy.
Interesting data was obtained in a prospective study assessing the exocrine function of the pancreas in patients with functional dyspepsia [34]. 35 patients with functional dyspepsia and 35 practically healthy people without dyspeptic complaints were examined. Evaluation of exocrine function was performed using a fecal elastase test. The values ​​of fecal elastase-1 in patients were significantly lower than in the controls (367.47±43.27 µg/g and 502.48±50.94 µg/g, respectively; p=0.04). The number of patients with reduced fecal test was greater in the group of functional dyspepsia than in the group of practically healthy ones. The authors concluded that in some patients with a preliminary diagnosis of functional dyspepsia, complaints were due to an EHPV. This is the basis for the fecal elastase test, especially in cases of insufficient efficacy in the treatment of functional dyspepsia.
The likelihood of endocrine insufficiency of the pancreas after acute pancreatitis was studied in a single center study by J. Tu et al. [36]. The state of endocrine function of the pancreas was assessed using the determination of fasting blood glucose and glucose tolerance test. Comparison was made with the results of CT (the presence or absence of pancreatic necrosis), the severity of acute pancreatitis, the development of multiple organ failure according to the records of the disease during hospital stay. 256 patients were examined, in 154 (60.2%) of whom diabetes was first diagnosed. In these patients, the severity of pancreatitis on the APACHE II and Balthazar scale was significantly greater than in patients without diabetes after acute pancreatitis. The frequency of pancreatic necrosis was 64.7% and 53.0%, respectively (χ=3.506, p=0.06). There was also a higher incidence of diabetes after surgical treatment of pancreatic necrosis, in the presence of multiple organ failure. In the DM group, the HOMA index was significantly higher. Thus, the risk factors for the development of diabetes after acute pancreatitis are severe pancreatitis, pancreatic necrosis and its surgical treatment, multiple organ failure. The main mechanism leading to diabetes after acute pancreatitis, according to the authors, is insulin resistance.
A review of the literature over the past 10 years on the problem of pancreatic diabetes was published by N. Ewald et al. [13]. Pancreatic diabetes is more common than type I diabetes, and is often misinterpreted. It should be suspected in each case of newly diagnosed diabetes. The examination should include a study of complaints with particular emphasis on symptoms of EPI, glucose, C-peptide on an empty stomach and after a special load, glycated hemoglobin, if possible, the level of pancreatic blood polypeptide, autoimmune markers (antibodies to insulin and insulin), test for estimates of pancreatic exocrine function, blood level of vitamin D and pancreas imaging methods. With a normal level of C-peptide in the blood and the presence of EPI, enzyme replacement therapy is necessary, which can help improve the endocrine function of the pancreas, prevent the development of pancreatogenic diabetes. If necessary, metformin can be prescribed. In the case of reduced C-peptide, insulin is indicated. It must be borne in mind the possibility of reducing the production of glucagon, which leads to hypoglycemia.
A systematic review and meta-analysis of studies to determine the frequency of EPI after acute pancreatitis is published [8]. The meta-analysis included the results of 37 prospective and randomized studies with a patient follow-up of at least 1 month (1700 patients). The frequency of EPI in the hospital stay was 62% with a gradual decrease to 35% in the observation period. Moreover, after mild acute pancreatitis, this frequency was 21%, after severe pancreatitis — 42%. The rate was especially high in patients with acute alcoholic pancreatitis (50%). The results of the fecal elastase test revealed less frequently pancreatic insufficiency than data from other functional studies (triglyceride breath test, etc.). The results of the meta-analysis indicate the need to control external secretion of the pancreas after acute pancreatitis, since the frequency of its decrease is high. These patients need enzyme replacement therapy.
The relationship between functional insufficiency of the pancreas in chronic pancreatitis and cardiovascular pathology was the subject of a prospective cohort study [7], which included 430 patients with chronic pancreatitis. The diagnosis was confirmed using CT and/or endoscopic sonography. Endocrine (fasting blood glucose, glycated hemoglobin) and exocrine (triglyceride respiratory test) functions of the pancreas were evaluated. The frequency of cardiovascular events (acute coronary syndrome, stroke, peripheral artery disease) was taken into account during the observation period, which lasted on average 8.6±4.6 years. EPI and diabetes were diagnosed respectively in 29.3% and 29.5% of cases, and in 72.4% of cases exo- and endocrine insufficiency of the pancreas were detected. Overall, 45 (10.5%) cardiovascular events were recorded; 21 patients developed “large” cardiovascular events (acute coronary syndrome or stroke) and 27 patients had clinically significant peripheral cardiovascular events (peripheral arterial disease). Patients with cardiovascular events were older (53.7 vs. 46.5 years; p=0.001), more often men (97.8% vs. 76.9%; p=0.001), smokers (86.7% vs. 59.7%; p=0.001), suffered from diabetes (57.8% vs. 26.2%; p=0.001) and had EPI (64.4% vs. 25.2%; p<0.001). In a multivariate analysis, the following independent risk factors were identified: classical risk factors for cardiovascular diseases, alcohol abuse and smoking, diabetes, and EPI. Thus, functional insufficiency of the pancreas is a significant risk factor for cardiovascular pathology in chronic pancreatitis.
Of particular interest are the results of a prospective study to determine the frequency of EPI in patients with HIV infection receiving antiretroviral therapy [40]. The study included 100 patients over the age of 18 who received antiretroviral therapy for 6 months or more. They performed fecal elastase test. 32% of the surveyed had EPI (fecal elastase-1 <200 µg/g) and 20% had severe pancreatic insufficiency (fecal elastase-1 <100 µg/g). However, no correlation was found between the symptoms and the fecal elastase test values. All patients with low rates were given enzyme replacement therapy, but only 12 patients began to take enzyme preparations. The authors concluded that it is advisable to diagnose EPI in patients with HIV infection who are receiving antiretroviral therapy, because enzyme preparations can reduce complaints from the digestive tract and improve the quality of life of patients.
Recommendations on the diagnosis and treatment of EPI at the level of primary care in Canada are published [11]. The most characteristic symptoms of EPI are steatorrhea, i.e., bulky fatty stools; weight loss and deficiency of fat-soluble vitamins and other micronutrients. Enzyme replacement therapy can alleviate the symptoms and prevent complications of EPI. Diagnosis of EPI and initiation of replacement therapy are usually the responsibility of the gastroenterologist. However, primary care physicians may also be suspicious of EPI and take part in the long-term treatment of patients already consulted by a specialist. In the recommendations, a group of Canadian gastroenterologists conducted an analysis of the literature and developed practical recommendations for the diagnosis and treatment of EPI. These recommendations contain the main positions on the identification of patients at risk of EPI, its diagnosis and joint treatment with gastroenterologists.
F. Antonini et al. published a systematic review of the pathogenesis, diagnosis and treatment of EPI after resection of the stomach [4]. The main pathogenetic mechanisms of pancreatic insufficiency after gastrectomy are the following:
•	violation of gastric relaxation due to lack of physiological reflexes;
•	lack of adequate gastric secretion to ensure the stimulation of external secretion of the pancreas;
•	rapid emptying of the stomach stump and asynchronism between the entry of chyme and bile, pancreatic secretion into the small intestine;
•	SIBO in the small intestine;
•	denervation of the pancreas due to vagotomy and dissection of lymph nodes.
After Billroth I resection, pancreatic insufficiency develops less frequently, since less than after Billroth II resection, asynchronism of chyme and bile passage, pancreatic secretion is expressed.
Among the diagnostic tests, the fecal elastase test is optimal as sufficiently informative and accessible in practice.
After gastrectomy, patients should be advised to frequent fractional food intake, it is necessary to prescribe enzyme preparations in the form of mini-spheres at a dose of 40–50 thousand units for the main meal. When accelerating the evacuation from the stomach, it is recommended to open the capsule and mix minimicrospheres with food. In some cases, to optimize the effect of enzyme preparations, it is advisable to prescribe proton pump inhibitors. With severe EPI patients need to receive fat-soluble vitamins.
Course of chronic pancreratitis.
Chinese pancreatologists conducted a single-center study, the purpose of which was to compare the course of alcoholic and idiopathic chronic pancreatitis [16]. The study included 2037 patients. Among them, 19.8% (404) suffered from alcohol and 80.2% (1633) — idiopathic chronic pancreatitis. With alcoholic pancreatitis, diabetes, steatorrhea, calcification of the pancreas, and biliary strictures more often developed before (Fig. 2). There was no significant difference in the incidence of pancreatic adenocarcinoma. After detection of calcification of the pancreas in alcoholic pancreatitis, external and intrasecretory pancreatic insufficiency more often developed (Fig. 3).
Interesting results were obtained in a population-based cohort study that analyzed the natural course of chronic pancreatitis [22]. The study included 89 patients with certain chronic pancreatitis (46 with alcohol and 43 with pancreatitis of a different etiology). The observation lasted until death or until the loss of communication with the patient. The average age of diagnosis was 56 years. 56% of patients are men. During follow up for 10 years, 68 (76%) patients experienced abdominal pain. But only 27 out of 89 patients (30%) needed any invasive intervention: endoscopic aids were performed in 23% of cases and surgical treatment was used in 11% of cases. Patients with alcoholic pancreatitis significantly more often than with non-alcoholic pancreatitis (in all cases p<0.05) pain occurred (87% vs. 65%), recurrent acute pancreatitis (44% vs. 23%), pancreatic pseudocyst (41% vs. 16%), EPI (60% vs. 21%) and annual hospitalization (0.79 vs. 0.25). The cumulative risk of developing diabetes, calcification of the pancreas, surgery and overall survival was similar for alcoholic and non-alcoholic pancreatitis. Conclusions: chronic alcoholic pancreatitis is more severe than pancreatitis of a different etiology.
Pancreatic diseases in children.
Consensus recommendations have been published by the North American and European Society for Pediatric Gastroenterology, Hepatology and Nutrition for the nutrition of children with pancreatitis [3]. It is noted that literature data on nutrition in children with pancreatitis is limited. In children with mild acute pancreatitis, early enteral feeding is more effective. The same food is advisable in severe acute pancreatitis, if the patient's condition allows; enteral nutrition is preferred over parenteral nutrition. Children with recurrent acute pancreatitis should constantly receive diet food. Children with chronic pancreatitis need a constant assessment of the trophological status, external and intrasecretory function of the pancreas, and their nutrition. Future studies should examine gaps in knowledge, in particular, concerning optimal nutrition in acute pancreatitis in children, the role of diet in repeated attacks of pancreatitis, monitoring methods for detecting trophological insufficiency in chronic pancreatitis and risk factors that predispose to a decrease in nutritive indicators in children.
Encouraging results were obtained in a multicenter study of the effectiveness of Ivacaftor in patients with cystic fibrosis at the age of 1–2 years [29]. Ivacaftor is an oral drug that increases the ionic function of CFTR (Cystic Fibrosis Transmembrane conductance Regulator), a protein involved in the transport of chlorine ions through the cell membrane. The study included 7 patients who received 50–75 mg (depending on body weight) of Ivacaftor every 12 hours for three days (group A) and 18 patients who received 50 mg of Ivacaftor 2 times a day for 24 weeks (group AT). In 74% of cases in group B, a side effect in the form of cough developed, but it did not require discontinuation of the drug. In group B, after treatment, there was a significant improvement in the indices of chlorides in sweat, trypsinogen, amylase, blood lipase and fecal elastase-1. It is concluded that Ivacaftor is an effective and safe treatment for cystic fibrosis. Probably, in the case of early treatment, it contributes to the preservation of the excretory function of the pancreas.
A one-site study of the effect of the presence of pancreas divisum on the course of chronic pancreatitis in children has been conducted in Poland [38]. The study included 327 patients. Pancreas divisum was detected in 34 (10.4%) children. At the same time, pancreatitis developed earlier, the frequency of exacerbations and calcification of the pancreas was higher, endoscopic treatment was more often carried out, including stenting of the Wirsung’s duct, as well as operative treatment. The frequency of exocrine insufficiency was similar in children with pancreas divisum and without it, and the incidence of diabetes was higher in patients with chronic pancreatitis without pancreas divisum. It was concluded that the course of pancreatitis is more severe in the presence of pancreas divisum (more frequent exacerbations, the need for endoscopic and surgical treatment).
A single-center study in Finland confirmed the link between EPI and the development of diabetes in children [19]. Indicators of the fecal elastase test in children when diagnosing newly diagnosed type I diabetes were significantly lower than in the control group (without diabetes). However, this difference was not before — when the autoantibodies to the islets were first detected. The authors suggested that the pancreatic exocrine function decreases after the formation of autoantibodies. The data obtained require further research.
J. Garah et al. examined 27 children (1 month — 18 years) with transient EPI [14]. The average age of diagnosis (using the fecal elastase test) of transient pancreatic insufficiency was 5.3 years. Controlled the dynamics of indicators of fecal elastase-1, indicators of nutritional status, as well as height and body weight of patients. The average period of normalization of fecal elastase test results is 11.8 months (2–36 months). All patients with sonography revealed no changes on the part of the pancreas. In addition, none of the patients had serologic markers for celiac disease. All children were given preparations of pancreatic enzymes before normalization of fecal elastase-1. According to the authors, transient pancreatic insufficiency may be associated with an unknown infectious agent. The question requires further study.
Therapy.
J. E. Dominguez-Munoz et al. published recommendations on nutrition with EPI [10]. According to the authors, the depreciation in case of pancreatic insufficiency is not only its consequence, but also the result of alcohol abuse, impaired transit through the digestive tract. Malnutrition in chronic pancreatitis is associated with osteoporosis, sarcopenia, poor quality of life and high mortality. Patients need observation with an assessment of anthropometric and nutritional indicators. The main directions of treatment are good nutrition and constant intake of adequate doses of a minimicrospheric enzyme preparation (40–50,000 Units for the main meal and 20–25,000 Units for snack).
J. E. Dominguez-Munoz et al. conducted a retrospective study of the effect of enzyme replacement therapy on the survival of patients with unresectable pancreatic cancer [9]. Exocrine insufficiency in cancer of the pancreas often develops due to obstruction of the pancreatic duct tumor. 160 patients were examined, they all received chemotherapy. Patients were divided into two groups: group 1 (86) — only chemotherapy; group 2 (74) — chemotherapy + enzyme replacement therapy. Survival in group 2 was 189 days, and in group 1, 95 days (p<0.001). In addition, enzyme replacement therapy was also an independent factor in lengthening the life expectancy of patients with inoperable pancreatic cancer.
The results of a study assessing the economic benefits of compliance of patients with EPI to treatment with enzyme preparations have been published [17]. In a retrospective study included patients with chronic pancreatitis, cancer of the pancreas and those who underwent resection of the pancreas (pancreatectomy), who were given enzyme preparations at least twice. Observation lasted for a year from the first appointment. Among 5358 patients, 35.9% underwent surgical treatment. Adherence to enzyme therapy was 48% in chronic pancreatitis, 52% in pancreatic cancer, 52% in patients after surgical treatment. The overwhelming majority of patients (about 70%) stopped taking enzyme preparations within a year after administration. It has been proven that patients adhering to appointments are less likely to be hospitalized, and they rarely need emergency medical care.
Special attention deserves the treatment of EPI with diabetes. The advantages in terms of efficacy and safety have a minimicrospherical enzyme preparation (Creon). It is important that the result of therapy is not only compensation for a decrease in pancreatic secretion, but also an improvement in the course of diabetes (Table 1).

Table 1
Efficacy and safety of Creon in the treatment of EPI with diabetes (R. Talukdar et al., 2017) [35]


	Authors
	Research design
	Treatment
	Efficacy
	Side effects

	N. Ewald et al., 2007 [12]
	Prospective multicenter
	Creon/placebo
	Increased vitamin D levels in the Creon group and increased levels of vitamin E in the blood in both groups during the observation period. Reduced incidence of mild to moderate hypoglycemia in the Creon group in week 16
	Similar in both groups (headache, infections, diarrhea, dyspepsia)

	F.K. Knop et al., 2007 [18]
	Open 
	Creon /standard nutrition
	Total glucogon-like peptide-1 (7.8±1.2 vs. 5.3±1.6 nM, P=0,01) and total insulinotropic polypeptide (375±77 vs. 270±84 nM, Р=0,04) increased after the appointment of Creon with increasing levels of insulin and total insulin secretion
	Side effects are not indicated

	D.C. Whitcomb et al., 2016 [39]
	Analysis after the end of a randomized clinical trial
	Creon/placebo
	The increase in fat absorption index from the start of the study with diabetes was 36% (18.6%) in the Creon group and 7.5% (12.3%) in the placebo group (P <0.0001). The change in the nitrogen absorption coefficient from the start of the study with DM was 33.4% (30.5%) in the Creon group and 3.7% (29%) in the placebo group (P <0.0002). The mean change in both coefficients in the Creon group was significantly higher than in the placebo group (P <0.0001)
	Most patients with diabetes had no side effects. However, in one patient with diabetes in the Creon group, the chair changed and became more frequent, and glycemic control became inadequate. Episodes of hyper- and hypoglycemia were recorded in one patient with diabetes.





U. C. Bang et al. conducted a case-control study that included 4807 patients with chronic pancreatitis [6]. The observation lasted up to 20 years. Patients were divided into 2 groups: receiving and not receiving statins. The use of statins was associated with a reduction in the progression of chronic pancreatitis and a lower risk of pancreatic cancer (Fig. 4).
In a single-center study conducted in Japan, the immediate and long-term results of Frey’s operation for chronic pancreatitis were studied [32]. The study involved 11 men and 1 woman with chronic pancreatitis who underwent Frey surgery (91.7% vs. 8.3%, mean age 50.3±6.8 years). Pancreatitis was caused by alcohol in 9 (75%) patients and was idiopathic in 3 (25%) patients. The mean follow-up period was 82.5±46.5 months (range 16.9–152.1 months). There was no operative lethality. At discharge from the hospital abdominal pain was not in any case. There were no cases of newly diagnosed diabetes after surgery, in 1 patient (8.3%) developed EPI. In the observation period, all patients had an increased body mass index. With long-term follow-up, only 1 patient had abdominal pain. Conclusion: the results of monitoring patients who underwent Frey surgery suggest that this intervention is safe and effective in relieving pain.
A summary of 35 years of experience in performing distal pancreas resection for pancreatic neuroendocrine tumors at the Center for Surgical Pancreatology of Padua (Italy) [24].
Concerning neuroendocrine tumors of the pancreas, 82 distal resections of the pancreas were performed. In 48 cases, the tumors were non-functional, and in 34 cases they function, of which 25 were insulinomas). Diabetes after surgery developed in 19.5%, and EPI — in 6% of cases. The 20-year survival rate after surgical treatment was 75%. After 5 years, less than 15% of the operated and 40% of non-operated patients died (p<0.001).
A. Szentesi et al. they analyzed the activity of research work in the field of gastroenterology and noted that research on pancreatitis is being performed less frequently (Fig. 5) [33]. Especially it concerns works on pancreatitis and pancreatic cancer. Only the number of works in the field of diabetology is increasing. We present this publication in 2016 because of its special importance. The authors concluded that pancreatology is in real danger. We join their opinion.
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The article presents a detailed review of the research results in the field of pancreatology published in 2018. Certain parts of the review are devoted to the pathogenesis, diagnostics, course of pancreatitis, its treatment, as well as autoimmune, hereditary pancreatitis, pancreatic pathology in children, as well as treatment.
In studying the pathogenesis of pancreatitis, attention is paid to genetic markers of pancreatitis along with a role of bacterial overgrowth syndrome in the small intestine, both in terms of worsening of the course of pancreatitis and the lack of effectiveness of enzyme replacement therapy. The study of the role of alcohol abuse and smoking in the pathogenesis of pancreatic pathology is still in progress.
Diagnostics is going on. Endosonography remains the most informative method.
A number of studies have been devoted to the studying of exocrine and endocrine pancreatic insufficiency both upon pancreatitis, pancreatic tumors, and in functional dyspepsia and HIV infection.
Autoimmune pancreatitis is increasingly being diagnosed, a number of studies are devoted to its diagnostics and treatment.
Pancreatic diseases in children develop mainly on the background of genetic predisposition, while functional pancreatic insufficiency occurs in adult patients.
The study of the peculiarities of the effect of enzyme replacement therapy continues. The immediate and remote results of the surgical treatment of pancreatic pathology are assessed.
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Fig. 1. Pathophysiology of the development of EPI in DM (R. Talukdar et al., 2017 [35]).
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Fig. 2. Cumulative level after the onset of chronic pancreatitis (L. Hao et al., 2018 [16]).
А — diabetes mellitus
В — steatorrhea
С — calcification of the pancreas
D — pancreatic pseudocysts
Е — biliary strictures
F — pancreatic cancer
АХП — alcoholic chronic pancreatitis
ХП — chronic pancreatitis
ИХП — idiopathic chronic pancreatitis
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Fig. 3. Cumulative levels after detection of calcification of the pancreas (L. Hao et al., 2018 [16]):
А — diabetes mellitus
В — steatorrhea
АХП — alcoholic chronic pancreatitis
ИХП — idiopathic chronic pancreatitis
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Fig. 4. The proportion of dead patients with CP in the observation process (U. C. Bang et al., 2018 [6]).
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Fig. 5. Published articles on pancreatic diseases (A. Szentesi et al., 2016 [33]).
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