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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.
Background: Acute pancreatitis (AP) is an inflammatory disorder 

with an unpredictable course, ranging from mild self-limiting forms to 
necrotizing pancreatitis with multiple organ failure. Despite advances 
in imaging and scoring systems, early severity prediction remains a 
major challenge. Circulating biomarkers have gained attention as tools 
for improving diagnostic precision and patient risk stratification.

Aim: To summarize and сcomprehensively evaluate current literature 
on serum biomarkers used or proposed for predicting acute pancreatitis 
severity and complications, and to determine their prognostic and 
clinical value for potential integration into existing scoring systems.

Materials and Methods: A comprehensive search of PubMed, 
Scopus, Google Scholar, and The Cochrane Library identified 
retrospective and prospective studies assessing diagnostic and 
prognostic performance of biomarkers - C-reactive protein (CRP), 
procalcitonin, lipase, angiopoietins (ANG-1, ANG-2), fibrinogen-like 
proteins (FGL1, FGL2) and interleukins (IL-6, IL-38).

Results: Classical biomarkers (CRP, procalcitonin, nitrogen, protein, 
and electrolyte indicators) retain diagnostic relevance but show 
limited specificity. Emerging markers (angiopoietin-2, FGL1, FGL2, 
cytokines, D-dimer) demonstrate higher sensitivity and prognostic 
accuracy for organ failure and necrosis, though clinical use remains 
limited by cost and lack of multicenter validation.

Conclusion: Serum biomarkers hold significant potential for 
improving early severity prediction in AP. Integrating novel and 
traditional markers with scoring systems may enhance diagnostic 
accuracy and guide timely intervention. Further multicenter studies are 
required for clinical validation and implementation.

Key words. Acute pancreatitis, prognostic biomarkers, C-reactive 
protein, procalcitonin, angiopoietin-2, interleukin-6, fibrinogen-like 
protein 2 (FGL2), D-dimer, and risk prediction.

Introduction.
Acute pancreatitis is the most common pancreatic disease 

worldwide. Severe pancreatitis occurs in 20% of patients, driven by 
the increasing prevalence of obesity and comorbidities. Data from the 
US National Center for Health Statistics (NCHS) indicate that 275,000 
hospitalizations due to acute pancreatitis are recorded annually in 
the United States, with healthcare costs amounting to $2.5 billion. A 
retrospective analysis in the US over a ten-year period (2002–2012) 
also found a 13.2% (p < 0.001) increase in hospitalizations due to acute 
pancreatitis, highlighting the growing epidemiological significance of 
this disease [1-4].

Clinical manifestations of acute pancreatitis (AP) differ markedly 
from mild forms, as evidenced by pancreatic necrosis, the development 
of multiple organ failure, and other life-threatening complications, 
leading to death. Treatment affects the development of pancreatic 
necrosis, particularly during the development of pancreatic necrosis, 
representing one of the unsolved problems in clinical surgery. The 

mortality rate for severe acute pancreatitis reaches 20%, and for 
infected pancreatic necrosis, 25% [5].

Timely assessment of the severity of the disease is of key importance, 
especially in the first 24 hours, as this period is considered a "window 
of opportunity" for preventing pancreatic necrosis. Various clinical 
scales, such as Ranson, APACHE II, and BISAP, as well as biomarkers 
of inflammation and pancreatic injury, are used to assess the severity of 
AP [6]. The term "biomarker" was defined by the US National Institutes 
of Health as "a characteristic that is objectively measured and evaluated 
as an indicator of normal biological processes, pathological changes, 
or pharmacological response to therapy." Biomarkers are an important 
component in the diagnosis and prognosis of the inflammatory process 
in the pancreas. Existing studies of existing biomarkers in acute 
pancreatitis do not have sufficient accuracy and specificity, which 
dictates the study and implementation of new serum markers [7-9].

The novelty of this study lies in the fact that while traditional 
biomarkers such as C-reactive protein and procalcitonin have already 
proven their clinical value in assessing the severity of acute pancreatitis, 
the role of new indicators-angiopoietin-2, fibrinogen-like proteins, 
cytokines, and D-dimer - remains debated and requires further clinical 
validation. The practical significance of this analysis lies in the fact that 
comparing traditional and promising markers allows us to identify the 
most informative indicators for the early prediction of complications. 
This literature review presents the results of recent studies, providing 
a basis for the development of combined prognostic models and their 
implementation in clinical practice.

Aim.
To provide a comprehensive narrative synthesis of serum biomarkers 

with distinct pathogenetic mechanisms involved in acute pancreatitis 
and to evaluate their prognostic value in stratifying disease severity and 
predicting complications.

Materials and Methods.
This structured narrative review summarizes published studies on 

serum biomarkers that predict the severity of acute pancreatitis. The 
literature was searched in PubMed, Scopus, The Cochrane Library, and 
Google Scholar databases. This allowed the inclusion of both early and 
recent research related to diagnostic and prognostic aspects of acute 
pancreatitis.

The search was performed using the following keywords: acute 
pancreatitis, prognostic biomarkers, C-reactive protein, procalcitonin, 
angiopoietin-2, interleukin-6, fibrinogen-like protein 2 (FGL2), 
D-dimer, and risk prediction. Reference lists of selected articles were 
reviewed to identify additional relevant publications.

We included retrospective and prospective human studies that 
evaluated the prognostic accuracy of serum biomarkers, such as CRP, 
procalcitonin, angiopoietins, cytokines, pancreatic enzymes, and 
coagulation markers. Studies that compared biomarker performance 
with clinical scoring systems (APACHE II, BISAP, Ranson) or 



154

reported correlations between biomarker levels and disease outcomes 
were also included.

We excluded studies with participants under 18 years of age, 
experimental work on animals, conference abstracts, editorials, and 
articles without peer review or without data on the prognostic value 
of biomarkers.

Results were organized by biomarker category - inflammatory, 
vascular, enzymatic, and emerging markers - to provide a logical 
overview of their role in predicting the severity of acute pancreatitis.

Results and Discussion.
In the course of the literature review, we examined classical 

biomarkers of systemic inflammation, including C-reactive protein 
(CRP) and procalcitonin, along with parameters reflecting electrolyte 
balance, protein and nitrogen metabolism, hematological indices, and 
pancreatic enzyme activity. In addition, emerging biomarkers such as 
cytokines, D-dimer, angiopoietins, and fibrinogen-like proteins were 
analyzed for their potential diagnostic and prognostic significance.
Biomarkers of systemic inflammation.

C-reactive protein (CRP): Currently, CRP is the only standard 
biochemical marker for predicting the severity of AP [10]. Studies 
show that an increase in CRP above 150 mg/L on the third day from 
the onset of the disease is a significant indicator of severe AP [11]. 
CRP measured 48 hours after hospitalization demonstrated high 
prognostic accuracy for severe acute pancreatitis (SAP), pancreatic 
necrosis, and in-hospital mortality. The area under the curve (AUC) 
values were 0.81 for SAP, 0.77 for pancreatic necrosis, and 0.79 for 
in-hospital death. The optimal cutoff values of CRP for predicting SAP 
and pancreatic necrosis were 190 mg/L, and for in-hospital death – 170 
mg/L, making this indicator key for early prediction of complications 
of acute pancreatitis [12]. However, this marker is not specific and may 
be elevated in other inflammatory processes.
Procalcitonin:

Procalcitonin is a simple and practical marker that can be used 
for early diagnosis and monitoring of prognosis of severe acute 
pancreatitis [13]. According to the results of a multicenter study, a 
procalcitonin value of ≥3.5 ng/ml for 2 days with a sensitivity of 93% 
and a specificity of 88% corresponds to an assessment of the risk of 
infected necrosis with multiple organ failure syndrome or mortality 
[14]. The use of procalcitonin in acute pancreatitis may contribute to 
the rational use of antibiotic therapy [15]. Also, procalcitonin levels 
on admission correlate with the length of hospital stay and the need 
for intensive care, exceeding CRP levels in prognostic significance. A 
cutoff value for plasma procalcitonin >2 ng/ml was found to be 100% 
sensitive and 100% specific [16]. However, despite its high prognostic 
efficacy, procalcitonin is not widely used in clinical surgery [17].
Indicators of nitrogen metabolism.

Creatinine: In the early stages of AP, hemodynamic changes 
often occur, which can lead to acute kidney injury and dynamic 
fluctuations in serum creatinine levels [18]. Сreatinine and estimated 
glomerular filtration rate measured on admission (p < 0.001, p < 0.001, 
respectively) and after 48 hours (p = 0.001, p < 0.001, respectively) 
were significantly associated with the presence of pancreatic necrosis 
[19]. Although creatinine is widely used in clinical practice, it has 
limitations: its level depends not only on glomerular filtration, but 
also on tubular secretion, which can be influenced by external factors, 
including drugs [20].

Urea: Blood urea nitrogen, as a surrogate marker of intravascular 
volume, is used to assess the response to fluid therapy in acute 
pancreatitis [21]. Аn increase in blood urea nitrogen levels at 24 hours 
was the only significant predictor of mortality (p = 0.000; OR: 12.7; 
95% CI: 4.1–38.2) [22].  BUN threshold of 7.8 mg/dL on admission 

was associated with an increased risk of mortality (OR = 2.9), whereas 
a decrease in the level by ≥5 mg/dL at 24 hours reduced the risk of 
mortality to 0%–3.2% [23]. A large cohort study showed that serial 
measurement of blood urea nitrogen levels is the most informative 
routine test for predicting mortality in AP [24].
Indicators of electrolyte balance.

Sodium (Na): Despite the availability of laboratory sodium 
measurement in hospital settings, its role in predicting outcomes 
remains poorly understood. Hyponatremia (sodium <133 mmol/L) is 
significantly associated with an increased risk of mortality compared 
with levels ≥133 mmol/L (p = 0.013) [25]. This issue clearly requires 
further research.

Potassium (K): Serum potassium is one of the standard and widely 
used laboratory parameters in clinical practice. However, there are no 
studies establishing an optimal cutoff value of serum potassium for 
assessing the severity of acute pancreatitis. Some experimental studies 
have explored potassium transport and homeostasis in pancreatic cells 
[26,27], but their findings remain basic and not directly applicable to 
clinical prognostication.

Calcium (Са): Unlike Na and K, the pathophysiological aspects of 
calcium as a biomarker have been studied in more detail. Dysregulation 
of Ca²⁺ homeostasis in acute pancreatitis leads to the loss of 
mitochondrial integrity and cell necrosis [28]. Disease triggers induce 
either excessive release of acinar Ca²⁺ or failure of the mechanisms that 
maintain its low basal concentration, which leads to calcium toxicity, 
a key trigger in the pathogenesis of acute pancreatitis [29,30]. Serum 
calcium showed independent prognostic value for disease severity in 
logistic analysis (HR 0.21; 95% CI: 0.08–0.58; p = 0.002); A threshold 
of 1.97 mmol/L predicted POF with an AUC of 0.888, a sensitivity of 
89.7%, and a specificity of 74.8% [31].
Hemogram parameters.

Red blood cell distribution width (RDW): RDW has been proposed 
as an early prognostic marker associated with increased mortality 
in various pathophysiological conditions [32]. A retrospective 
cohort study showed a proportional relationship between RDW and 
mortality in septic shock, confirming its role in assessing the systemic 
inflammatory response and predicting AP outcomes [33]. RDW = 
14.2 (CI 95%), the sensitivity and specificity for predicting mortality 
were 75.0% and 89.8%, and Kaplan-Meier analysis demonstrated an 
increased likelihood of death with high RDW values [34]. This simple 
routine parameter is already available upon patient admission [35]. 
However, due to the weakness of the existing studies due to limited 
sample sizes, further well-designed studies with larger sample sizes 
and different endpoints are needed to rigorously evaluate the prognostic 
value of RDW in AP [36].

Hematocrit: Hemoconcentration is an important factor influencing 
the progression of severe acute pancreatitis [37]. Hematocrit is a simple 
and accessible test used to predict the severity of AP [38]. Studies 
conducted in 2004 and 2006 reached similar conclusions that the 
prognostic utility of hematocrit as an independent biomarker remains 
controversial. Hematocrit on admission (≥44%) demonstrated low 
sensitivity (52.9%) in predicting necrosis, and its failure to normalize in 
the first 24 hours did not predict the development of severe pancreatitis 
[39,40]. Studies conducted in 2005 and 2024 also confirmed the 
unreliability of hematocrit as a prognostic marker and indicated that, 
given the approximately 75% prevalence of mild acute pancreatitis, 
admission hematocrit does not provide additional prognostic value and 
is not a significant independent predictor of disease severity [41,42]. 
Multicenter studies with large samples are needed to obtain more 
accurate conclusions.
Neutrophil to lymphocyte ratio (NLR):

NLR is an easily accessible and simple routine parameter that can be 
rapidly calculated using a complete blood count [43]. This parameter is 
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superior to total white blood cell count in predicting adverse outcomes 
in acute pancreatitis [44]. An elevated NLR in the first 48 hours after 
admission is associated with severe disease and is an independent 
negative prognostic factor [45]. The optimal cutoff level remains 
controversial, demonstrating significant variability between studies. 
The Spearman correlation coefficient was -0.109 (p = 0.763), indicating 
no cutoff effect. The sensitivity (61.6%) and specificity (93.8%) confirm 
the heterogeneity of the data. Further studies using subgroup analysis and 
meta-regression are needed to clarify the sources of heterogeneity [46].
Pancreatic enzymes.

Serum amylase: Serum amylase levels have traditionally been used 
to diagnose AP [47]. Over the past 20 years, numerous comparative 
studies have been conducted evaluating the efficacy of lipase and 
amylase in diagnosing this disease. One such study found that the 
sensitivity of serum lipase was 96.6% and the specificity was 99.4%, 
while for amylase these figures were 78.6% and 99.1% [48]. Similar 
results have been noted in other studies, demonstrating the advantage 
of lipase as a diagnostic marker.

Despite the widespread use of amylase, its level correlates poorly with 
the severity of the disease [49]. Based on the results of a retrospective 
multicenter study was proposed to use the ratio of the amylase level 
on the second day to its level on the first day. With a threshold value 
of 0.3, this ratio achieved a sensitivity of 92.0% and a specificity of 
33.8%. Based on these data, it is recommended to transfer patients 
with a ratio >0.3 to the intensive care unit. However, the authors note 
that 48 hours are required to calculate this indicator, which limits its 
use as a predictor of TAP in the first 24 hours after patient admission 
[50]. Furthermore, the serum amylase levels 3 hours after endoscopic 
retrograde cholangiopancreatography (ERCP) can serve as a marker 
for predicting procedure-associated acute pancreatitis. Moreover, the 
optimal amylase threshold values differ by gender: 357 U/L for women 
and 436 U/L for men [51].

Serum lipase: Despite the recognition of lipase as a more sensitive 
and specific test internationally, amylase remains a routine test [52]. 
The sensitivity of serum lipase in AP varies from 82 to 100% [53]. 
Serum lipase levels >10,000 U/L at the time of patient admission are 
a marker of biliary etiology of AP and virtually exclude alcoholic 
pancreatitis [54]. However, none of the enzyme tests are informative for 
assessing the severity and have prognostic value for the development 
of complications [55]. Cases of AP with normal serial levels of lipase, 
serum amylase, and urinary amylase have also been described [56].

Thus, serum pancreatic enzymes are not informative enough for 
timely prediction of the development of complications and effective 
assessment of the severity of organ damage.
Protein metabolism marker.

Albumin: Hypoalbuminemia within the first 24 hours of 
hospitalization, as a risk factor, was independently associated with 
an increased risk of persistent organ failure and mortality in AP [57]. 
Hypoalbuminemia also correlated with the presence of pleural effusion 
and mortality (P = 0.000) [58]. The RDW-albumin ratio and albumin-
bilirubin ratio were described as promising prognostic indicators 
of TOP, comparable in performance to the Ranson, BISAP, SOFA, 
SAPS-II and APACHE-II scales [59,60]. Thus, the level of serum 
albumin as a prognostic marker of organ failure and the development of 
complications in acute pancreatitis is significant with hypoalbuminemia 
below 25 g/l, which allows the use of this indicator in predicting the 
outcome of pancreatic damage [61].

Promising markers under study for predicting the severity of 
acute pancreatitis.
D dimer:

D-dimer plays a significant role in the impairment of the blood 
coagulation system associated with the severity of the disease. A 

1.5-fold increase in D-dimer levels indicates a severe form of AP 
[62]. A D-dimer value of 414.00 μg/L at admission showed the 
best performance in predicting AP with a sensitivity of 90% and a 
specificity of 89% [63]. The risk of death in patients with AP and a 
mean D-dimer level of 0.4–0.8 mg/L was 11.2 times higher compared 
to patients with a mean D-dimer level of 0.2–0.4 mg/L at admission 
[64]. Furthermore, D-dimer can be used to predict the incidence of 
infectious complications of AP [65].

Thus, D-dimer measurement is a simple, accessible and inexpensive 
method for early prediction of the severity and complications of TOP [66].

Cytokines (Tumor Necrosis Factor (TNF) and Interleukins): 
Tumor necrosis factor (TNF-α) is a pleiotropic cytokine that plays a key 
role in the progression of the systemic inflammatory response with the 
development of dysfunction of vital organs [67]. TNF-α initiates and 
propagates almost all the consequences of the systemic inflammatory 
response syndrome, which enhances the inflammatory process [68]. A 
study by Surbatovic Maja and co-authors (Serbia, 2013) showed that 
TNF-α is a significant prognostic marker in TOP. TNF-α levels below 
7.95 pg/ml are associated with a 3.2-fold increased risk of developing 
multiple organ dysfunction syndrome, while levels above 10.5 pg/ml 
increase the likelihood of survival by 4.8 times. The sensitivity and 
specificity of these indicators are approximately 83% and 73–77%, 
respectively [69].

Interleukins are a marker of inflammation and an important tool for 
predicting the severity and monitoring patients with AP. Since cytokine 
concentrations increase earlier than acute phase proteins, many clinical 
studies have been conducted to evaluate the usefulness of cytokines 
such as interleukin (IL)-1, IL-6, IL-8, IL-10, and IL-18 [70]. TNF-α 
and IL-1 are known to stimulate the release of IL-6 and IL-8 [71]. IL-
6, IL-8, IL-10, and CRP were evaluated to predict outcomes of acute 
pancreatitis. An IL-6 level ≥28.90 pg/ml, measured within the first 48 
hours of disease onset, with a sensitivity of 62.8%, specificity of 80%, 
and a positive predictive value of 95.6%, demonstrated the best result 
among the studied biomarkers for predicting the progression of severe 
pancreatitis [72]. The binomial logistic regression was performed to 
evaluate the Ranson criteria, as well as the levels of IL-6, IL-8, and 
IL-10 (measured upon admission and after 48 hours). It was found that 
the best predictor of the severity of acute pancreatitis was the IL-6 level 
measured 48 hours after admission (AUC = 0.84) [73].

However, the use of cytokines in routine clinical practice is limited 
by their low availability and high cost. Furthermore, many cytokine 
studies were conducted in animal models and were not included in this 
review.

Angiopoietins (ANG-1, ANG-2):
Angiopoietin-1 (Ang-1) and angiopoietin-2 (Ang-2) are autocrine 

peptides that regulate endothelial permeability. Ang-1 reduces 
vascular permeability and protects against vascular leakage, while 
Ang-2, conversely, promotes its increase. A 2010 collaborative study 
conducted across the United States and Germany demonstrated that 
elevated Ang-2 levels are a reliable marker of multiple organ failure. 
In patients with severe AP, Ang-2 levels remained significantly higher 
than in patients with mild AP during the first 7 days of illness. Ang-
1 levels did not differ significantly between groups [74]. Ang-1 and 
Ang-2 act as an agonist-antagonist pair, mediating capillary endothelial 
leakage. The Ang-2/Ang-1 ratio is used as an indicator of capillary 
endothelial damage: the higher this ratio, the more severe the damage 
[75]. Ang-2 is associated with various diseases, including inflammatory 
disorders. It is found in endothelial cells at sites of vascular remodeling, 
where its autocrine action attenuates endothelial cell interactions with 
pericytes and other surrounding cells [76]. Early plasma Ang-2 levels 
are an accurate predictor of acute myocardial infarction, multiple organ 
failure, and infectious complications [77].

In addition, Ang-2 can differentiate patients with systemic organ 
failure from those with mild AP (AUC = 0.88, 95% CI 0.78–0.94) 
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and those with moderately severe AP (MSAP, AUC = 0.74, 95% CI 
0.63–0.83) [78]. In the studies of Qing Huang et al. (China, 2020), it 
was noted that Ang-2 has proven itself as a promising predictor of the 
severity of acute pancreatitis [79].

Thus, the most accurate biomarker for predicting the risk of 
complications of acute pancreatitis is Ang-2, which indicates the 
possibility of its use in clinical practice.
Fibrinogen-like proteins:

Fibrinogen-like protein 1 (FGL1) is a novel hepatokine belonging 
to the fibrinogen family. FGL1 induces hepatocyte proliferation and 
promotes liver injury repair by activating epidermal growth factor 
receptor (EGFR) and SRC-dependent signaling pathways [80].

Most studies on the efficacy of FGL1 have been conducted in 
animal models (rats), while human data are still limited. FGL1 and 
procalcitonin (PCT) showed similar sensitivity (83.33%) in predicting 
severe acute pancreatitis (SAP), while the specificity of FGL1 was 
higher than that of PCT (94.12% vs. 88.24%). The combined use of 
these indicators proved to be more accurate (AUC: 0.96; sensitivity - 
91.67%; specificity - 98.04%). In infectious pancreatic necrosis, CRP 
demonstrated higher sensitivity compared to FGL1 (100% vs. 77.78%), 
but the specificity of CRP was lower (79.63% vs. 87.04%) [81]. 
FGL1 requires further study using larger sample sizes as it is a novel 
immune checkpoint molecule with potential for clinical application, 
especially in the field of immunotherapy [82]. Fibrinogen-like protein 
2 (FGL2), a member of the fibrinogen family, can exist in two forms: a 
membrane-bound protein with coagulation activity or a secreted form 
(sFGL2) [83]. sFGL2 is known to be primarily secreted by regulatory 
T cells (Treg) and has potent immunosuppressive activity [84]. Serum 
soluble FGL2 levels are independent predictors of delirium in acute 
pancreatitis. Using ROC analysis, it was found that serum soluble 
FGL2 >244.6 ng/mL predicted the development of delirium with a 
sensitivity of 79.6% and a specificity of 66.7% [85].

Most studies on the efficacy of FGL2 in acute pancreatitis have 
been conducted in animal models (mice and rats), and its clinical 
significance as a prognostic marker remains poorly understood. Further 
research is needed to elucidate the mechanisms of FGL2 and its clinical 
significance. This will deepen our understanding of the role of FGL2 in 
inflammatory diseases and aid in the development of new therapeutic 
strategies [86].

Conclusion.
This narrative review presents structured data on serum biomarkers 

involved in the development of acute pancreatitis (AP), including 
markers with different pathogenetic mechanisms - from systemic 
inflammation and vascular permeability to immune response and 
coagulation. The review emphasizes the multidimensional nature of 
biomarker research and their potential to improve early prediction of 
disease severity and complications in acute pancreatitis.

Classical biomarkers, including C-reactive protein (CRP), 
procalcitonin, creatinine, urea, albumin, and electrolyte parameters 
(sodium, potassium, calcium), remain essential tools in clinical practice 
due to their availability and diagnostic reliability. CRP continues to 
serve as the benchmark for rapid, reliable, and cost-effective assessment 
of disease severity.

Modern biomarkers, such as angiopoietins (Ang-1, Ang-
2), fibrinogen-like proteins (FGL1, FGL2), cytokines (TNF-α, 
interleukins), and D-dimer, demonstrate high prognostic value for 
early detection of severe pancreatitis, organ failure, and infectious 
complications. However, their broader clinical application is currently 
limited by insufficient multicenter validation and the high cost of 
laboratory testing.

The presented synthesis confirms that the integration of modern 
biomarkers with traditional indicators can significantly enhance early 
risk stratification and support evidence-based decision-making in the 

management of acute pancreatitis. Further multicenter studies are 
needed to develop and validate standardized biomarker panels for 
clinical use.
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Аннотация
Введение: Острый панкреатит (ОП) представляет собой 

воспалительное заболевание поджелудочной железы с 
непредсказуемым течением, варьирующим от лёгких 
самоограничивающихся форм до некротического панкреатита 
с развитием полиорганной недостаточности. Несмотря на 
достижения в визуализационных и оценочных методах, раннее 
прогнозирование тяжести заболевания остаётся серьёзной 
клинической проблемой. В последние годы циркулирующие 
биомаркеры привлекают всё большее внимание как инструмент 
для повышения точности диагностики и стратификации риска 
пациентов.

Цель: Обобщить и комплексно оценить современную 
литературу о сывороточных биомаркерах, применяемых 
или недавно предложенных для прогнозирования тяжести 
острого панкреатита и его осложнений, а также определить 
их клиническое и прогностическое значение с точки зрения 
возможной интеграции в существующие системы оценки 
тяжести заболевания.

Материалы и методы: В результате комплексного поиска 
в PubMed, Scopus, Google Scholar и Cochrane Library были 
выявлены ретроспективные и проспективные исследования, 
оценивающие диагностическую и прогностическую 
эффективность биомаркеров- С-реактивного белка (СРБ), 
прокальцитонина, липазы, ангиопоэтинов (ANG-1, ANG-2), 
фибриногеноподобных белков (FGL1, FGL2) и интерлейкинов 
(IL-6, IL-38).

Результаты: Традиционные биомаркеры (CRP, прокальцитонин, 
показатели азотистого, белкового и электролитного обмена) 
сохраняют диагностическую значимость благодаря доступности 
и низкой стоимости, однако характеризуются ограниченной 
специфичностью. Перспективные биомаркеры (angiopoietin-2, 
FGL1, FGL2, цитокины, D-dimer) демонстрируют более 
высокую чувствительность и прогностическую точность в 
отношении органной недостаточности и некроза, однако их 
клиническое применение пока ограничено высокой стоимостью 
и отсутствием многоцентровой валидации.

Заключение: Сывороточные биомаркеры представляют собой 
перспективное направление для совершенствования раннего 
прогнозирования тяжести острого панкреатита. Интеграция 
классических и новых биомаркеров в существующие системы 
оценки может повысить точность диагностики и своевременность 
лечебных решений. Необходимы дополнительные 
многоцентровые исследования для подтверждения этих данных 
и внедрения наиболее информативных маркеров в клиническую 
практику.
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