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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.
This research is dedicated to pinpointing the risk factors 

associated with acute kidney injury (AKI) in patients diagnosed 
with severe acute pancreatitis (SAP). Additionally, it endeavors 
to construct a nomogram that can accurately predict the risk 
of AKI in such patients. A total of 60 SAP patients, who were 
admitted to our hospital between July and December 2024, were 
selected as the research subjects. These patients were divided 
into a control group, which did not experience AKI, and an 
observation group, which had developed AKI. Extensive general 
information, including age, gender, and body mass index, as well 
as comprehensive clinical data, such as various laboratory test 
results and disease severity scores, were meticulously collected 
for all patients. Univariate analysis was initially carried out 
to screen out potential factors related to AKI. Subsequently, 
the factors that demonstrated statistical significance in the 
univariate analysis were incorporated into the multivariate 
Logistic regression analysis to identify the independent risk 
factors for AKI in SAP patients. By leveraging R software, a 
nomogram for predicting the risk of AKI in SAP patients was 
successfully established, with its foundation being the relevant 
factors determined from the univariate and multivariate analyses. 
The predictive performance of this nomogram was evaluated 
by means of the concordance index (C-index). To further 
validate the stability and accuracy of the model, the Bootstrap 
method was adopted. This involved conducting resampling with 
replacement 1000 times within the development cohort of the 
nomogram. In each resampling process, a resampled dataset 
with an identical sample size was constructed and utilized as 
the training set, while the original development cohort served as 
the validation set. Through this repeated process, the relatively 
calibrated C-index was calculated to comprehensively assess 
the performance of the model.

Key words. Acute kidney injury, severe acute pancreatitis.
Introduction.

Severe acute pancreatitis (SAP) is a highly critical and life - 
threatening condition. It is often accompanied by a wide array of 
complications, among which acute kidney injury (AKI) stands 
out as one of the most severe and concerning. The incidence 
of AKI in SAP patients has been reported to range from 20% 
to 50% in previous studies [1,2]. The presence of AKI in SAP 
patients not only significantly elevates the risk of mortality but 
also substantially increases the morbidity, leading to a more 
protracted hospital stay and a higher likelihood of long - term 
health problems. For instance, patients with AKI and SAP are 
more likely to develop subsequent chronic kidney disease. 

Identifying the risk factors for AKI in SAP patients is of utmost 
importance as it can offer valuable insights for early detection 
and prevention. Developing a reliable and accurate prediction 
model, such as a nomogram, can provide clinicians with a 
practical and visual tool. This tool can assist in making timely 
and appropriate clinical decisions, such as early initiation of 
renal - protective measures, optimization of fluid management, 
and timely referral to nephrology services, ultimately leading to 
improved patient outcomes.
Materials and Methods.

Study Participants: In this study, 60 SAP patients admitted to 
our hospital from July 2024 to December 2024 were recruited. 
The diagnosis of SAP was made in accordance with the revised 
Atlanta classification criteria [3], which take into account 
clinical symptoms, laboratory findings (such as elevated serum 
amylase and lipase levels), and imaging features (such as 
pancreatic necrosis on computed tomography). The patients 
were then classified into two distinct groups. The control group 
consisted of patients who did not develop AKI during their 
hospitalization, while the observation group was composed of 
those who were diagnosed with AKI. The diagnosis of AKI 
was based on the kidney disease. Improving Global Outcomes 
(KDIGO) criteria [4], which define AKI by specific changes in 
serum creatinine levels and urine output over a short period.

Data Collection: For all 60 patients, a comprehensive set 
of data was collected. General information included age, 
which was recorded in years, gender (categorized as male or 
female), and body mass index (BMI), calculated as weight in 
kilograms divided by the square of height in meters. Clinical 
data encompassed a wide range of laboratory test results, such 
as white blood cell count, serum creatinine, blood urea nitrogen, 
serum amylase, lipase, C - reactive protein, and various 
electrolyte levels. Disease severity scores, including the Acute 
Physiology and Chronic Health Evaluation II (APACHE II) 
score and the Bedside Index for Severity in Acute Pancreatitis 
(BISAP) score, were also collected. These scores help in 
objectively assessing the severity of the disease and predicting 
patient prognosis.
Risk Factor Identification:

The collected data underwent a systematic analysis. First, 
univariate analysis was performed. In this step, each variable 
was examined individually to determine its association with the 
development of AKI in SAP patients. Statistical tests such as the 
chi - square test for categorical variables and the independent 
samples t - test for continuous variables were used. Variables that 
showed a p - value less than 0.05 in the univariate analysis were 
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considered potentially associated with AKI. These variables 
were then entered into the multivariate Logistic regression 
analysis. This analysis was used to identify the independent risk 
factors for AKI in SAP patients, controlling for the potential 
confounding effects of other variables. Odds ratios and 95% 
confidence intervals were calculated to quantify the strength of 
the associations.
Nomogram Development:

After identifying the independent risk factors through 
multivariate Logistic regression analysis, R software was 
utilized to develop a nomogram. The nomogram was constructed 
in a way that visually represents the relationship between the 
identified risk factors and the predicted probability of AKI in 
SAP patients. Each risk factor was assigned a point value based 
on its coefficient in the Logistic regression model. By summing 
up the points corresponding to a patient's specific risk factors, an 
overall score could be obtained, which was then translated into 
a predicted probability of developing AKI.
Model Evaluation:

The predictive performance of the nomogram was evaluated 
using the concordance index (C - index). The C - index ranges 
from 0.5 to 1.0, with 0.5 indicating that the model's predictions are 
no better than random, and 1.0 indicating perfect discrimination. 
To enhance the reliability of the model evaluation, the Bootstrap 
method was employed. This method involved resampling the 
development cohort 1000 times with replacement. In each 
resampling, a new training set was created, and the performance 
of the model was evaluated using the original development 
cohort as the validation set. Through this iterative process, the 
relatively calibrated C - index was calculated. This approach 
helps to account for potential overfitting and provides a more 
accurate assessment of the model's stability and accuracy in 
different datasets.
Results.
Baseline Characteristics:

When comparing the baseline characteristics of the control 
group and the observation group, several notable differences 
were observed. The average age of patients in the observation 
group was significantly higher than that in the control group (p 
= 0.03), with the mean age in the observation group being 58.2 
± 8.5 years and in the control group being 52.6 ± 7.8 years. The 
proportion of male patients was also higher in the observation 
group, although this difference did not reach statistical 
significance (p = 0.08). In terms of BMI, the two groups did not 
show a significant difference. Regarding laboratory test results, 
the observation group had significantly higher levels of serum 
creatinine (p < 0.001), blood urea nitrogen (p < 0.001), and C 
- reactive protein (p < 0.001) compared to the control group. 
The APACHE II score and BISAP score were also significantly 
higher in the observation group, indicating a more severe 
disease state.
Risk Factor Analysis:

Through univariate analysis, variables such as age, serum 
creatinine level, blood urea nitrogen level, C - reactive protein 
level, APACHE II score, and BISAP score were found to 

be potentially associated with AKI in SAP patients. In the 
subsequent multivariate Logistic regression analysis, age (odds 
ratio = 1.05, 95% confidence interval: 1.01 - 1.09, p = 0.02), 
serum creatinine level (odds ratio = 1.32, 95% confidence 
interval: 1.11 - 1.57, p < 0.001), and APACHE II score (odds 
ratio = 1.28, 95% confidence interval: 1.05 - 1.56, p = 0.02) were 
identified as independent risk factors for AKI in SAP patients.
Nomogram and Model Evaluation:

The nomogram for predicting AKI risk in SAP patients was 
successfully developed. The C - index of the nomogram was 
calculated to be 0.82, indicating good predictive performance. 
After applying the Bootstrap method and calculating the 
relatively calibrated C - index, the value was 0.80, which 
further validated the stability and accuracy of the model. 
The nomogram provides a user - friendly and visual way for 
clinicians to estimate the risk of AKI in SAP patients based on 
the identified independent risk factors.
Discussion.

This study successfully identified several independent risk 
factors for AKI in SAP patients, namely age, serum creatinine 
level, and APACHE II score. These findings are consistent 
with previous research [5,6]. Older age may be associated 
with reduced renal reserve and a higher susceptibility to the 
hemodynamic and inflammatory insults associated with SAP. 
Elevated serum creatinine level reflects impaired renal function, 
and a higher APACHE II score indicates a more severe overall 
physiological derangement, both of which increase the risk of 
AKI.

The development of the nomogram offers a practical tool for 
clinical practice. Clinicians can use this nomogram to quickly 
assess the risk of AKI in SAP patients upon admission or 
during the course of treatment. However, this study has certain 
limitations. The relatively small sample size of 60 patients may 
limit the generalizability of the results. Additionally, the single 
- center design of the study may introduce selection bias. Future 
studies with larger sample sizes and multi - center designs are 
warranted to further validate the established nomogram and risk 
factors. Moreover, prospective studies are needed to assess the 
impact of using this nomogram on actual patient management 
and outcomes.
Conclusion.

In conclusion, the nomogram developed in this study can serve 
as a valuable tool for predicting the risk of AKI in SAP patients. 
By identifying the independent risk factors and providing a 
visual prediction model, it can assist clinicians in making more 
informed decisions regarding patient management. However, 
further research is required to overcome the current limitations 
and improve the accuracy and applicability of the model.
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