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¢ HopmanwsHoe conepkanue xupa B IDK cocraBiser < 6,2%
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TABLE 1 | Proposal for the classification of fatty pancreas by etiology.

JBTPA

m T

Anthropometric/ Common exocrine

Metabolic causes anatomic causes pancreatic diseases” Rare genetic disorders
Metabolic syndrome (all components) Aging Chronic pancreatitis Cystic fibrosis
Metabolic dysfunction-associated Sex hormones Pancreatic Shwachman-Diamond syndrome
steatotic liver disease (MASLD) Extremely low adenocarcinoma Johanson-Blizzard syndrome
Adiposity birthweight Other pancreatic Pearson syndrome

Pancreatic duct neoplasms Maturity-onset diabetes of the

obstruction young, type 8 (CEL-MODY)

{-thalassemia
Diamond-Blackfan anemia
Hereditary hemochromatosis
Hereditary chronic pancreatitis

» reHeTHIecKue 3a00eBaHus: (HaCICACTBECHHBIN TeMOXPOMaTO3, MyKOBHCIIHI03, HACICACTBEHHBIIHI
naHkpeatut, cuajpoM [lIBaxmana-/laiiManga, cunapom Moxancona- buszapaa , B-tamacemus u

p.);

» 00CTPYKITUS MMAHKPEHATHIECKOTO IIPOTOKA;

»onyxonu [1K;

» BIUSHHUE YIIOTPEOICHHS aJKOT oI M KypeHHs Ha pa3BuTHE creaTo3a DK m3ydeHo HegocTaTouHoO,
OCOOEHHO Y JuIl 0€3 METa00JIMYECKOI0 CUHIPOMA.

United European Gastroenterology Journal, 2026



Mexanu3mel pasBaTHS KHPOBoH HEpEALTpamEn 1K

Hakonnenue agunonuToB Mexay noiabkamu 117K YKUpOBbIE KAIUTH B AIMHAPHBIX KIETKAX
Int:erlobular . JKuposas Llpld droplets within
adipocytes BHYTPHIIAHKPEATHYECKOS MHQMALTPAINS  JKupoBbie Karm acinar cells

HAKOIUICHHC aTUITIOIATOB K JKuppoBble Karuv B SJHIOKPUHHBIX KIIETKAX
Intrapancreatic | | Lipid-rich Lipid droplets within
> [ — | D — P —~— e
adipocytes | | inclusions endocrine cells
>K]’Ip0BBIe KaIlJIi B 3BC314YAThIX KJICTKax
Intralobular ___ Lipid droplets within
adipocytes stellate cells

Hakoruienne agunonutoB BHyTpH gosek [DK

Nature reviews gastroenterology & hepatology https://doi.org/10.1038/s41575-026-01224-6



AN

HocIenCTRY
Ny

Secretome modulation

o Free fatty acids

o Other bioactive lipids

o Adipokines

¢ Inflammatory cytokines
o Chemokines

CB0OOIHEIE
KUPHBIC KUCIIOTHI
Tlpyrue
OMOJIOTHYECKHU
AKTUBHBIC JIUITUIEI
A ATIOKUHBI
BocnanurenbHble
LIUTOKUHBI
XEeMOKHUHBI

o Acinar cell injury and death

o Activation of pancreatic stellate cells
o Acinar-to-ductal metaplasia

o Ductal epithelial atypia (PanIN)

o 3-Cell dysfunction and apoptosis
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Discasedovelopment

* Acute pancreatitis

« Chronic pancreatitis

« Pancreatic cancer

« Type 2 diabetes mellitus

« Diabetes of the exocrine pancreas

OcTpblil TaHKPEATUT
XPOHUYECKUN TTAHKPEATUT
Pak nomxenynounou
YKEJIE3bI

CJ1 2-ro tumna

Jlnaber, CBSI3aHHBIM C
3a00JIeBaHUSAMU
sK30KpuHHOM yactu [DK
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AHAYCCKAE MOCHEACTRHS IKHPOBOH HEQHILTPAMHR

JKUTDK yBenuuuBaeT pucKy pa3BUTHA:
» OCTPOTO ITaHKPEATHTA,;

» XPOHUYECKOTO IMAaHKPEATHUTA;
»nankperuta nocie IPXIII;

» paxa I1K;

>gaxa Horo auadeta (C]I) 2 tuna, mankpearoreaHoro C/[, Mmerabonnyeckoro CUHHIpoOMa
MC);

» TOCIICONCPAIMOHHBIX OCIIOKHEHUM IIPU OIEPAaTUBHBIX BMemIaTeabcTBax Ha 11K
» CEPACUHO-COCYIUCTHIX 3a00JIEBaHMM, aCCOLMUPOBAHHBIX ¢ MC;

» Koppensains Mexay xkupobor nHuiaesrparuu 1K 1 MAJKBII uzygaercs ngeI[CTaBJIeHBI
JIaHHBIE O B3AMMOCBSA3H DTHX 3a00JI€BaHUM, @ TAKXKE JaHHBIE O TOM, YTO 25% TaLMEHTOB C
BBIpAKCHHOM KUPOBOM MH(puIbTpanuei 1K nMenn HopManbHYIO CTPYKTYPY IICYCHHU ).

United European Gastroenterology Journal, 2026; 14:70185 https://doi.org/10.1002/ueg2.70185
Nature reviews gastroenterology & hepatology https://doi.org/10.1038/s41575-026-01224-
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AHAYCCKHAE MOCHIEACTRHS IKHPOBOH HEQHILTPAMHR

¢ )KUIDXK noBeimaeT pucku pazputusg CJI 2-ro tTuma. OTa Fatty Pancreas and Risk of Type 2 Diabetes, Chronic Kidney Disease and
CBSI3b 3aBUCHUT OT cTternenu Tsoxkect JXUTTK (OI.IGHKOI71 Cardiovascular Events: Evidence from a Populatio

o 0 identify i sed cardi lar- | -
MRI-PDFF). [Ipu yBenW4eHNN O YMEPEHHOM/TIKEIIOH o dneymetapoteri o

creneHu (>16%) pucku Bo3pacTaroT 710 3 pas.
¢ Ymepennas/BeipakeraHas JKUIDK cBs3ana ¢ puckom

pa3BUTHS XPOHUYECKOW OOJIE3HU MOUEK, %

» 19,255 participants from UKBS
HEOJIArONPHUATHBIMU CEPJECYHO-COCYIUCTHIMU PRI e IR SN
COOBITUSAMU %  Gtocigs  216%
: Normal Mild e : obesty, elevated MR derived
¢ Jlerkas crenens Tsoxectu JKUIDK (6-16%) cBsazana ¢ TP AT, 10 W
. rupi 4.8 years and MACE (OR 1,26)
PHCKOM Pa3BUTHS CaxapHOTO auadeTa 2-ro TUMa U 110,17 o, R e ey St A i 9 i o s, PO o ey o VB, . A i e
Conclusion Consensus-based PDFF thresholds capture cardiometabolic risk, positioning fatty pancreas within the
BO3HUKHOBCHHUCM He6ﬂarOHpI/I$[THI)IX Cepﬂeqﬂo- cardiovascular-kidney-metabolic continuum __
% e i sy UEG jOUrNAL
COCYJIUCTBIX COOBITHH. Vet s vty sty UG |

United European Gastroenterology Journal, 2026; 14:¢70253



» Cancers (Basel). 2025 May 24;17(11):1765. doi: 10.3390/cancers17111765 (4

Fatty Pancreas: Its Potential as a Risk Factor for Pancreatic Cancer
and Clinical Implications

Nao Otsuka %, Yutaka Shimamatsu *, Ryunosuke Hakuta !, Yukiko Takayama %, Yousuke Nakai " m noBleaeT

Ha ocHOBaHuUKM NONyYeHHbIX AaHHbIX cAenaHa
pekomeHaauma no uenecoobpasHocTm nposeseHuns
TUWATeNbHOTO CKPUHUHIA u HabnwaeHns 3a 60NbHLIMMK
co crearto3om MK n3-3a pucka Bo3HUKHOBEeHUA paka MK
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JTHATHOCTHYCCKAS TOYHOCT: PI-1 mpm omermke DE

Diagnostic accuracy of Fecal Elastase-1 Test for Pancreatic Exocrine

Insufficiency: A systematic review and meta-Analysis

Fecal elastase-1 (FE-1) diagnostic tool for 13 studies 888 patients

PANCREATIC EXOCRINE INSUFFICIENCY?
FE-1 at a cut-off of 200 pg/g showed a pooled
sensitivity and specificity of 0.94 and 0.69

Lowering the cut-off to 100 pg/g
Systematic v ed specificity to 0.82 but decreased
review  sensitivity to 0.88
Subgroup analyses showed different diagnostic
performance in different clinical contexts, with
higher sensitivity in cystic fibrosis (0.98) and
higher specificity in chronic pancreatitis (0.81)

Dasat e L ighesin 1 & u'r:.;i:m;cri?;:f;z_ﬁf uegjournal

K FE-1is a sensitive and moderately specific diagnostic toel for PEI, suitable for initial screening

in high-risk populations

v' ®D-1 BBICOKO YyBCTBUTENLHEIH (94%), MeTO 115t
nrarnoctuku DHIDK, ogHako, nMeronmn yMEpEHHYIO
o pE3yIbTATHI:
crieruuIHOCTh (69%).

v y .
v' ®D-1 <100 MKI/T — yOeaUTENbHOE TOATBEPKICHIE KUJIKUH CTY L, ) )
HITK: v/ KOHTaMUHAIMSI BOJOH, MOYOW;

v’ HapyIIEeHUs yCIOBUI XpaHEHHSI;

JIOKHOIMOJIOKUTEILHEIE

v' ®D-1- 100-200 MKI/T HE TTO3BOJISET OJHO3HAYHO
v' CUBP;
onpeaenutb IHITK (TpebyeTcst conocTaBieHue ¢

. v’ MIOKUIION BO3PaCT;
KJIMHUYECKMMHU CUMIITOMAMH, OLIEHKON HYTPUTHBHOIO .
v' yckopenHnslit Tpausut mo JKKT;
craryca).

Dominguez-Munoz J. E. Diagnosis and treatment of pancreatic exocrine Insufficiency // Curr Opin Gastroenterol. - 2018. - Vol. 34, No 5. - P.349-354
de la Iglesia D, Agudo-Castillo B, Galego-Fernandez M, Rama-Fernandez A, Dominguez-Muioz JE. Diagnostic Accuracy of Fecal Elastase-1 Test for Pancreatic Exocrine Insufficiency: A Systematic Review and

Meta-Analysis. United European Gastroenterol J. 2025 Oct;13(8):1571-1582. doi: 10.1002/ueg2.70061. Epub 2025 Jun 26. PMID: 40569793; PMCID: PMC12529004



MeTonbl MIArHOCTHIKH
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Method/MeTOp Advantage/ITpermyinecrBa Disadvantage/HegocTaTku
I'ncrosiorust 3os10TOM CTaHAAPT CJ10:KHOE AHATOMHYECKOEe PACIIOJIOKECHHE,
UHBAa3MBHBIN METO/I.
Tpancadmomu- | Jlocrynen TpyaHocTH BU3yajau3auuu Mpyu OKUPEHNH.

HAJBHOE Y3U

TpynnocTu unTepnperauuu npu ¢pudpose,
BOCHAJICHUH.

IHAOCKOIH- BbICOKOUYBCTBUTEICHBIA METO/I. MeToa MHBAa3UBEH, 3aTPaTeH, TpedyeT
yeckoe Y3U cepauuu, uMeeT pucku (mepdopaunmu,
Busyanuzauus npudiamxkena k IIK. KpOBOTeYeHHs, HH(eKInN).
Komnnrorepnast | BeicTp bosee Hu3kass HHPOPMATHBHOCTD 110
TomMorpadus Ynooen cpaBHenuio ¢ EUS u MRI, nexocrarok
NudopmaruBeH crangapruzauuu KT- nporoko.ios mo
KOJIMYECTBEHHOM OLICHKE.
HNwmeert j1yueBy10 HArpy3Ky.
IHpeamoururesieH IJs1 KOJIMYEeCTBEHHOM oueHKH creato3a 7K. OrpaHnyeHus He YTOYHEHBDI.
MPT c onpenete-

HHEM NPOTOHHOM
IUVIOTHOCTH KHM-
poBoii ppakumu.

He unBa3uBeH. BbICOKO TOYEH U YyBCTBHUTEJICH.

NMmeeT HAaN00IbIIYI0 JMATHOCTHYECKASI HHPOPMATHUBHOCTH CTEATO3a

ITK.

6%—15% (PDFF) — creato3 IT)K nerkoit CT. TXKECTH;

16%—-30% (PDFF) — ctearo3 IT0K ymepeHHOI CT. TSXKECTH;

oosee 30% (PDFF) - Tsoxensrii ctearos [TK;

Pang, Chaoyu?; Dong, Peng?; Yang, Jian?; Fan, Zhiyao?;, Cheng, Zhigiang®"; Zhan, Hanxiang®". Non-alcoholic fatty pancreas
disease: an updated review. Journal of Pancreatology 7(3):p 212-221, September 2024. | DOI: 10.1097/JP9.0000000000000157




JIHAHHE PABIIHIHBIX

TPYIIN MpEemaApPATOB HA
IKHPOBYIO HHPHIETPAIMHLIO

Bosmo:xno | KUK T ZKUILK

Possibly decreasing IPFD
Aronuctsl penentopos 'TIIT-1
NHruburtopsl
JTUMENTUANIIeNTHAa3b1-4

Increasing IPFD
GLP-1 receptor agonists Insulin

DPP-4 inhibitors Corticosteroids

SGLT-2 inhibitors

Biguanides
Statins

Angiotensin Il receptor blockers

['mudmo3unb

: s : No effect on IPFD
Decreasing IPFD Possibly increasing IPFD Sl
? Thiazolidinediones Fibrates
| KHITK?  Bosmomxkno 1 AKHUIIK be3 a¢pdexra

Petrov MS. The Pharmacological Landscape for Fatty Change of the Pancreas. Drugs. 2024 Apr;84(4):375-384. doi: 10.1007/s40265-024-02022-7. Epub 2024 Apr 4. PMID: 38573485; PMCID: PMC11101365.



