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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: The purpose of this study is to explore the application 

effect of early risk factor warning model of acute kidney injury 
combined with continuous renal replacement therapy in patients 
with severe acute pancreatitis, and to comprehensively evaluate 
the effects of this combined treatment model on patients’renal 
function recovery and complications through prospective studies. 
Methods: This study adopted a rigorous random grouping 
method to ensure the balance and randomness of the grouping 
and minimize the interference of confounding factors on the 
research results. Specifically, with the help of a computer-
generated random number sequence, patients who met the 
inclusion criteria were randomly assigned to the combined 
treatment group and the traditional treatment group. 
Results: The incidence of acute kidney injury differed significantly 
between the two groups. The incidence of acute kidney injury in 
the traditional treatment group is as high as 35%, which is closely 
related to the natural course of the development of severe acute 
pancreatitis and the limitations of traditional treatment methods. 
Conclusions: The application of early risk factor warning 
model of acute kidney injury combined with continuous renal 
replacement therapy in patients with severe acute pancreatitis 
has excellent performance in improving patient prognosis, 
guiding clinical decision-making, and optimizing the allocation 
of medical resources.

Key words. Early risk factor warning model, acute kidney 
injury, renal replacement therapy, severe acute pancreatitis.
Introduction.

Severe acute pancreatitis (SAP) is a critical condition 
characterized by significant inflammation of the pancreas, 
which can lead to severe complications and high mortality 
rates. The severity of acute pancreatitis can vary widely, with 
approximately 20-30% of cases progressing to severe forms 
that may involve necrosis and multi-organ dysfunction [1]. 
The leading causes of acute pancreatitis include gallstones and 
excessive alcohol consumption, although other factors such 
as hyperlipidemia and certain medications can also contribute 
to its onset [2]. The pathophysiology of SAP involves the 
activation of pancreatic enzymes within the acinar cells, 
leading to autodigestion of the pancreas and the release of 
pro-inflammatory mediators into the systemic circulation. 
This process can trigger a systemic inflammatory response 
syndrome (SIRS), which is similar to the response seen in 
sepsis. The excessive release of cytokines such as interleukin-6 
(IL-6) and tumor necrosis factor-alpha (TNF-α) plays a crucial 
role in the progression of the disease and the development of 
complications [3,4]. Clinical management of SAP focuses on 
supportive care, including fluid resuscitation, pain management, 
and nutritional support. Early enteral feeding is recommended, 

when possible, as it has been shown to improve outcomes in 
patients with necrotizing pancreatitis. Antibiotic prophylaxis is 
generally not recommended unless there is evidence of infection 
[2]. The use of imaging techniques, particularly computed 
tomography (CT), is essential for diagnosing complications 
and assessing the severity of pancreatitis. The CT Severity 
Index (CTSI) is often utilized to predict outcomes and guide 
management decisions [5]. Recent studies have highlighted 
the importance of pancreatic microcirculation in the context of 
SAP. Disturbances in pancreatic microcirculation have been 
correlated with histopathological tissue damage and increased 
mortality rates. Improving pancreatic microcirculation may 
enhance survival outcomes in patients with severe acute 
pancreatitis [6]. Additionally, research into the gut microbiota 
has suggested that dysbiosis may be associated with the severity 
of acute pancreatitis, indicating a potential area for therapeutic 
intervention [7]. In terms of prognosis, several clinical scoring 
systems, such as the APACHE II score and Ranson's criteria, 
are used to assess the severity of acute pancreatitis and predict 
outcomes. High levels of inflammatory markers, such as 
C-reactive protein (CRP) and procalcitonin (PCT), have been 
associated with worse outcomes and complications, including 
infected pancreatic necrosis 420. Overall, severe acute 
pancreatitis remains a complex clinical challenge that requires a 
multidisciplinary approach for optimal management. The focus 
on early identification of severe cases, timely intervention, and 
supportive care is crucial in improving patient outcomes and 
reducing mortality associated with this condition. Continuous 
renal replacement therapy (CRRT) is a vital treatment modality 
for critically ill patients, particularly those experiencing acute 
kidney injury (AKI) and hemodynamic instability. CRRT is often 
employed in intensive care units (ICUs) for patients with severe 
AKI, especially those requiring significant doses of vasoactive 
medications. The therapy can be tailored to the individual 
needs of patients, adjusting parameters such as fluid removal 
rates and dialysate composition to optimize outcomes. Studies 
have shown that CRRT can lead to improved survival rates 
and better recovery of renal function compared to intermittent 
hemodialysis, particularly in critically ill populations [8].

The choice of anticoagulation during CRRT is crucial, as it 
can significantly impact the therapy's effectiveness and safety. 
Heparin has traditionally been the most commonly used 
anticoagulant; however, citrate has gained popularity due to 
its ability to enhance circuit survival and reduce the need for 
blood transfusions. Citrate anticoagulation can also minimize 
complications associated with heparin, such as bleeding and 
thrombocytopenia, making it a favorable option in many clinical 
settings [9].

In view of this, the purpose of this study is to explore the 
application effect of early risk factor warning model of acute 
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kidney injury combined with continuous renal replacement 
therapy in patients with severe acute pancreatitis, and to 
comprehensively evaluate the effects of this combined treatment 
model on patients’renal function recovery and complications 
through prospective studies. It has multiple impacts on disease 
incidence, survival rate, and inflammatory indicators, in order 
to provide a more scientific and effective clinical treatment plan 
for severe acute pancreatitis complicated by acute kidney injury, 
reduce patient mortality, and improve their quality of life.
Methods.
Data collection and organization: 

This study extensively collected clinical data from patients 
with severe acute pancreatitis. The information collected is 
comprehensive and detailed, including patients’ demographic 
information, such as age, gender, ethnicity. This basic information 
helps to initially understand the distribution of characteristics of 
the patient group; detailed past medical history, such as whether 
they suffer from hypertension, diabetes, Chronic diseases such 
as coronary heart disease, as well as previous history of kidney 
disease, these basic diseases are often closely related to the 
occurrence of acute kidney injury Relevant and can be used as 
an important risk assessment factor. The clinical manifestations 
on admission cover symptoms, signs and other aspects, such as 
the degree, location and duration of abdominal pain, whether it 
is accompanied by fever, jaundice, and abdominal tenderness 
and rebound tenderness. Physical signs, etc. These clinical 
manifestations can intuitively reflect the priority of the patient’s 
condition and provide immediate condition information for the 
early warning model. Laboratory examination data is the focus 
of collection, involving blood routine, blood biochemistry, 
coagulation function, inflammatory indicators and other items. 
The white blood cell counts and neutrophil ratio in routine 
blood tests can reflect the body’s inflammatory response; blood 
biochemical indicators such as blood creatinine, urea nitrogen, 
cystatin C, blood amylase, lipase, etc., can not only reflect 
kidney function, It can also assist in judging pancreatic damage; 
coagulation function indicators such as prothrombin time, partial 
thromboplastin time, fibrinogen, etc. are of great significance 
for assessing whether patients have a hypercoagulable state and 
predicting possible thrombotic complications; Inflammation 
markers such as C Reactive protein (CRP), procalcitonin (PCT), 
tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), etc., play 
a role in the systemic inflammatory response caused by severe 
acute pancreatitis. It plays a key role, and its level changes 
are closely linked to the occurrence and development of acute 
kidney injury.
Patient Inclusion and Exclusion Criteria.

The precise definition of patient inclusion criteria is the 
cornerstone of ensuring the scientificity and validity of 
research. First of all, the research subjects must clearly meet 
the diagnostic criteria for severe acute pancreatitis. According 
to the latest guidelines jointly formulated by the International 
Association of Pancreatology (IAP) and the American 
Pancreatic Association (APA), the patients must have typical 
symptoms of acute abdominal pain and serum amylase. Or 
the lipase activity exceeds 3 times the upper limit of normal, 

and combined with imaging examinations, such as abdominal 
enhanced CT showing inflammatory changes, edema, necrosis 
or peripancreatic leakage in the pancreatic parenchyma, etc., the 
diagnosis can be confirmed. For the diagnosis of acute kidney 
injury, the criteria of the Kidney Disease Improving Global 
Outcomes Organization (KDIGO) are strictly followed, that is, 
an increase in serum creatinine ≥26.5 μmol/L within 48 hours 
or an increase in creatinine exceeding 1.5 times the baseline 
value within 7 days. In view of the critical significance of acute 
kidney injury staging in assessing the severity and prognosis of 
the disease, the study further subdivided the acute kidney injury 
staging of included patients and included patients in stages 1-2, 
aiming to focus on patients whose early intervention is expected 
to reverse the progression of kidney injury. 
Grouping method and sample size.

This study adopted a rigorous random grouping method to 
ensure the balance and randomness of the grouping and minimize 
the interference of confounding factors on the research results. 
In terms of gender, it is also ensured that the ratio of men to 
women is roughly equal in the combined treatment group and 
the traditional treatment group to avoid the impact of gender 
differences on efficacy evaluation. Through this stratified 
randomization strategy, the baseline characteristics of the two 
groups of patients are as similar as possible, providing a fair and 
reliable basis for subsequent comparative analysis. The sample 
size is determined based on scientific statistical methods and 
comprehensive consideration of multiple factors. Referring to 
the empirical data of previous similar studies, combined with 
the main observation indicators set in this study, such as the 
incidence of acute kidney injury, 28-day survival rate, time for 
renal function to return to normal, etc., statistical software was 
used to estimate the sample size. Taking the incidence rate of 
acute kidney injury as an example, assuming that the incidence 
rate in the traditional treatment group is 30%, it is expected that 
the combined treatment group can reduce it to 15%. The test level 
is set to α = 0.05, 1 - β = 0.90 (β is the type II error probability, 
based on the sample size calculation formula for comparing the 
two sample rates, it was estimated that the required sample size 
for each group was approximately 120 cases. The combined 
treatment plan implements CRRT, and the entire treatment 
process closely follows the established standardized process. 
The medical staff use extremely high professionalism and 
rigorous attitude to ensure that every step is accurate. During 
the establishment of vascular access, the internal jugular vein, 
femoral vein, or subclavian vein should be carefully selected for 
central venous catheterization based on the patient’s individual 
conditions, such as vascular conditions, emergency severity, 
etc. Taking internal jugular vein catheterization as an example, 
medical staff, under the real-time guidance of ultrasound and 
with superb puncture technology, carefully and accurately 
insert the catheter to ensure a successful one-time puncture and 
minimize the risk of vascular damage and bleeding. After the 
catheter placement is completed, the catheter should be properly 
fixed, the puncture site should be strictly sterilely bandaged, 
and any abnormalities such as bleeding and hematoma should 
be closely observed to lay a solid foundation for subsequent 
blood purification treatment. At the same time, patients 
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Discussion.
The results of this study have profound clinical significance 

and wide application value and point out the direction for the 
optimization of treatment strategies for severe acute pancreatitis 
complicated by acute kidney injury. From the perspective of 
improving patient prognosis, the combined treatment model 
brings vitality to patients through multi-dimensional synergy. 
The early risk identification of the early warning model is 
like an accurate “disease compass”, which can identify high-
risk patients with acute kidney injury in the budding stage of 
the disease, so that subsequent treatment can be targeted. The 
timely intervention of CRRT creates good conditions for the 
repair of damaged kidneys by virtue of its efficient removal 
of inflammatory mediators, fine regulation of the internal 
environment, and effective support of kidney function. The 
rapid recovery of renal function not only reduces the damage 
to the kidney itself and prevents the condition from worsening 
to renal failure, but also reduces the source of a series of 
complications caused by acute kidney injury, such as water and 
electrolyte disorders, acid-base imbalance and other effects on 
other organs. This series of chain reactions shows that combined 
treatment directly targets the core pathophysiology of severe 
acute pancreatitis complicated by acute kidney injury, breaks 
the limitations of traditional treatment, and provides a solid 
guarantee for improving the prognosis of patients. In terms of 
clinical decision-making guidance, this study provides doctors 
with a scientific and precise action guide. In the past clinical 
practice, the risk prediction of acute kidney injury in patients 
with severe acute pancreatitis mostly relied on empirical 
judgment, lacking a quantitative and accurate indicator system, 
and the selection of treatment timing was also subjective. The 
establishment of an early warning model for acute kidney injury 
risk factors integrates multi-dimensional clinical information 
and uses advanced algorithms for quantitative analysis, which 
can provide doctors with objective and accurate risk assessment 
results, allowing doctors to predict based on the model when 
facing patients. Clearly determine the patient’s risk level of 
acute kidney injury and plan treatment plans in advance. When 
the early warning model indicates that the patient is a high-
risk group, doctors can decisively initiate targeted treatment 
measures such as CRRT to avoid worsening of the condition 
due to delayed treatment opportunities. This precise decision-
making model based on the early warning model has greatly 
improved the standardization and scientificity of clinical 
treatment, reduced the blindness of medical decision-making, 
and helped achieve early and precise intervention for severe 
acute pancreatitis complicated by acute kidney injury. 

From the perspective of optimal allocation of medical resources, 
the combined treatment model is also of great significance. In 
the current context of tight medical resources, how to rationally 
allocate resources to maximize their effectiveness is an urgent 
problem that needs to be solved. For patients with severe 
acute pancreatitis, traditional treatment models often adopt a 
“one size fits all” routine due to the lack of early and accurate 
identification, resulting in some high-risk patients not receiving 
timely and effective intensive treatment, while some low-risk 
patients may be over-medicated. resulting in a waste of medical 

in the combined treatment group simultaneously received 
conventional treatment for severe acute pancreatitis, including 
fasting and gastrointestinal decompression.
Results.

In terms of renal function recovery, the combined treatment 
group showed obvious advantages. Taking blood creatinine 
as an example, before treatment, the blood creatinine levels of 
the two groups of patients were in a high and similar range, 
reflecting that the kidney function has been seriously threatened. 
As treatment progresses, the decline in serum creatinine in the 
traditional treatment group is relatively slow. On the 7th day of 
treatment, the average serum creatinine value only dropped to 
about 70% of the initial value, while in the combined treatment 
group, the early risk factor warning model for acute kidney 
injury was more accurate. Under the guidance, continuous renal 
replacement therapy (CRRT) was started in a timely manner, 
and the serum creatinine dropped rapidly. By the 7th day of 
treatment, the average serum creatinine value had dropped 
to about 50% of the initial value and continued to decline 
steadily during the subsequent treatment period, with a faster 
trend. Close to the normal range. Urine output monitoring also 
showed significant differences. The average time for patients in 
the traditional treatment group to return to normal levels (urine 
output per hour was stable above 0.5-1 ml/kg) was as long as 
9.5 days. Some patients even continued to recover after 2 weeks 
of treatment. There was oliguria; patients in the combined 
treatment group recovered significantly faster, with an average 
of only 6.5 days. Most patients could reach normal urine output 
standards in about 1 week of treatment, which fully demonstrates 
that combined treatment can more effectively promote renal 
excretion function. recovery and reduce kidney damage. The 
incidence of acute kidney injury differed significantly between 
the two groups. The incidence of acute kidney injury in the 
traditional treatment group is as high as 35%, which is closely 
related to the natural course of the development of severe acute 
pancreatitis and the limitations of traditional treatment methods. 
In the face of complex pathophysiological changes such as 
systemic inflammatory response and microcirculation disorders 
caused by severe acute pancreatitis, traditional treatments are 
difficult to comprehensively and timely curb the occurrence 
and development of acute kidney injury. The incidence of acute 
kidney injury in the combined treatment group was only 18%. 
Thanks to the early and accurate screening of the early warning 
model, high-risk patients were identified in advance, and CRRT 
intervened in a timely manner. Through multiple functions such 
as clearing inflammatory mediators and maintaining internal 
environment stability, effectively blocks the pathological 
process of acute kidney injury and significantly reduces its 
incidence. Comparison of the incidence of multiple organ 
dysfunction syndrome (MODS) also highlights the advantages 
of combination therapy. The incidence of MODS in the 
traditional treatment group reached 40%. This is because once 
severe acute pancreatitis is complicated by acute kidney injury, 
an inflammatory storm rages in the body, and the functions 
of multiple organs are successively damaged under multiple 
attacks such as inflammatory mediator attacks and insufficient 
perfusion. The incidence of MODS in the combined treatment 
group was controlled at 22%.
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resources. The early risk factor warning model for acute kidney 
injury can accurately screen out high-risk patients who really 
need high-level treatment such as CRRT and achieve “precise 
investment” of medical resources.

For low-risk patients, close observation and conservative 
treatment can be carried out according to conventional treatment 
paths to avoid unnecessary medical intervention; for high-risk 
patients, superior medical resources should be concentrated 
and combined treatment can be carried out in a timely manner 
to ensure that patients receive the best treatment during the 
golden treatment period. This not only improves the utilization 
efficiency of medical resources, but also maximizes the overall 
prognosis of the patient group under limited resource conditions, 
providing a feasible solution for the efficient operation of the 
medical system.
Conclusion.

In summary, the application of early risk factor warning 
model of acute kidney injury combined with continuous renal 
replacement therapy in patients with severe acute pancreatitis 
has excellent performance in improving patient prognosis, 
guiding clinical decision-making, and optimizing the allocation 
of medical resources. The clinical treatment of acute pancreatitis 
complicated by acute kidney injury has opened up a new path, 
has extremely high promotion and application value, and is 
expected to become the standard model of clinical treatment in 
the future, bringing benefits to more patients.
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