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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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.
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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
from0.5to 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 1I score, and BISAP score were found to
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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 1I 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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