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The objective: to provide a summary of expert recommendations for the early detection and management of pancreatic
exocrine insufficiency (PEI) in patients with diabetes mellitus (DM).

The publication is based on materials and conclusions of the International Expert Advisory Council, convened on 28 No-
vember 2025, which included gastroenterologists and endocrinologists from Ukraine and Israel. The council conducted an
analysis of current guidelines and the available evidence regarding the relevance, significance, diagnosis, and treatment
of PEI in patients with DM.

PEI in the context of DM is a prevalent yet frequently underdiagnosed and underestimated condition. It results in maldiges-
tion, malabsorption, nutritional deficiencies, reduced quality of life, increased glycaemic variability, and worsened long-term
prognosis, including elevated cardiovascular risk. In primary care, gastrointestinal symptoms are often incorrectly attri-
buted to adverse effects of antihyperglycaemic therapies such as metformin, GLP-1 agonists, and DPP-4 inhibitors, which
can delay accurate diagnosis. Given the combined burden and poor prognosis associated with coexisting PEI and DM,
experts recommend proactive screening for PEI in at-risk patients with DM. Risk groups include those with type 1 DM,
insulin dependence or low C-peptide levels, type 3c DM, long-standing DM, inadequate glycaemic control, or unexplained
weight loss. Recommended screening tools include faecal elastase-1 measurement, the PEI-Q questionnaire, and systematic
assessment of nutritional status. Initial pancreatic enzyme replacement therapy should utilise pancreatin in small granules
less than 2 mm in diameter (optimally less than 1.8 mm) with enteric coating, at starting doses of 40,000—50,000 units of
lipase per main meal and 20,000-25,000 units per snack. Therapy should be long-term, with dose titration based on clinical
response and nutritional markers, and should be combined with dietary support and correction of micronutrient deficiencies.
Conclusions. PEI in patients with DM represents a clinically significant and frequently underdiagnosed condition in family
medicine. The implementation of proactive screening in risk groups, along with a multidisciplinary management approach,
is expected to improve quality of life, enhance metabolic control, and reduce long-term adverse prognostic outcomes.
Keywords: pancreatic exocrine insufficiency, diabetes mellitus, type 1 diabetes, type 2 diabetes, glycaemic variability, HbA1c
control, faecal elastase-1, PEI-Q questionnaire, EPC guidelines, proactive screening, maldigestion and malabsorption, fat soluble
vitamin deficiency (A, D, E, K), vitamin B, deficiency, sarcopenia, osteoporosis and fracture risk, gastrointestinal symptoms (stea-
torrhea, bloating, abdominal pain), pancreatic enzyme replacement therapy, dose titration, nutritional support, cardiovascular risk,
quality of life, morbidity and worsening of prognosis.

EkcnepTHU KOHCEHCYC WoA0 BeAeHHS eK30KPUHHOI HeA0CTaTHOCTI NiALWTYHKOBOI 3251031 Y
nauieHTiB i3 LyKpoBuUM giabeTom
I. M. CkpunHuk, FO. PoH, J1. K. CokonoBa, O. O. BoHgapeHko, I'. C. MacsnoBa, O. 0. dininnoea

Mema: y3arajbHEHHS €KCIEPTHUX PEKOMEH/AIIIH 1110/10 PAHHBOTO BUSBJICHHS Ta BEJCHHS €K30KPUHHOI HEJOCTATHOCTI IIijI-
nryHkosol sanosu (EHII3) y nanienris i3 iykposum aiaberom (I11).

[Tybmikaitist I(pyHTYEThCSI Ha MaTepiaiaX i BUCHOBKaX MiKHapOAHOI eKcriepTHOT KOHCYibraTuBHOL pajiu (28.11.2025 p.) 3a yuac-
TIO TACTPOEHTEPOJIOTIB 1 eHAOKPUHOJIOTB Yipainu Ta I3paimo. 3ailicHeHo aHasi3 cydyacHUX HACTaHOB i JI0Ka30BOI Gasu MO0
aKTyaJbHOCTI, 3HAYYIIOCTI, AiarHocThky Ta jikyBauasa EHII3 y mamientis i3 LI/

EHII3 na tai I/l € mommpennm Ta BOAHOYAC HEAOCTATHBO MIaTHOCTOBAHUM i HEIOOIIHEHUM CTAaHOM, 1[0 TIPU3BOJUTH
JI0 MaJIbAUTECTii/MababcopOIlii, HyTPUTUBHOI HEAOCTATHOCTI, 3HUMKEHHS SIKOCTI SKUTTS TAIE€HTIB, TABUIIEHHS TJIKeMiuHOT
BapiabeIbHOCTI Ta TOTIPIIEHHS IOBrOCTPOKOBOTO MPOTHO3Y, BKJIIOYHO i3 CEPIeBO-CYyANHHUMU pUsrkamiu. HacToio mpobIie-
MOK0 Ha TIEPBUHHIN JIAHIlI HAJIaHHSI MEAMYHOI JOIOMOTH € XMOHA aTpuOyIlisi racTPOIHTECTUHAIBHIX CUMIITOMIB 0 1OOIY-
Hux edektiB anTurinepriaikemiunoi Teparii (Merdopmin, aronictu GLP-1, inribitopu DPP-4), 1110 yIoBIJIbHIOE CBOEYACHY
AiarHocTuKy. BpaxoByioun B3aeMue OOTSIKEHHS IMX JBOX JIATHO3IB Ta MPOTHOCTHYHY HECTIPHUSITINBICTD TAKOTO MOEIHAHHS,
eKCIIepTH PeKOMeHAYIOTb IpoakTuBHUil ckpuninr Ha EHII3 y nauientis i3 I1/] y rpynax pusuxky (1L 1-ro Tumy, incymizo-
3aexkHicTh a60 Hu3bkuil piBerb C-menrumy, 111 3¢ Tumy, TpuBammii nepebir I1J], He3aqoBiabHWMIT TIiKEMIYHUN KOHTPOJIb,
HEMOTHBOBaHe 3MEHIIEHHs MacH Tijlla) i3 3acTOCyBaHHSIM BHW3HaueHHs ¢ekaspHOi enactasu-1, ommryBampamka PEI-Q Ta
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CHCTEMHOI OIIHKK HYTPUTUBHOTO cTaTycy. basosa samicHa (pepMeHTHa Tepallist ITaHKPeaTHHOM Y (hopMi APIGHMX rpaHyl po3-
MipoM MeHIle HixK 2 MM (ONTUMAJIbHO — MeHII K 1,8 MM) 3 eHTepoCOMOOIIbHUM HOKPUTTSIM PEKOMEH/I0OBAHA Y CTaPTOBUX
noszax 40 000—50 000 O/] minasu Ha ocHoBHUI mpuitoM ki Ta 20 000—25 000 O/] Ha nepekyc; Tepartist Ma€ 6yTH TPUBAJIOIO 3
TTO/IATTBIINM TUTPYBAHHSM /IO3U Bi/IITOBIIHO /10 KJIIHIYHOI BiZITTOBI i HYyTPUTUBHUX MapKepiB; JIKYBaHHS CJIiT TIOEAHYBATH 3
JIETOJIOTIYHOIO MIZTPIMKOIO T2 KOPEKIII€I0 MiKPOHYTPIEHTHUX AedinuTis.

Bucnoexu. EHII3 y xBopux na /] € kaiHiYHO 3HAYYIITUM 1 4aCTO HEIarHOCTOBAHUM CTAHOM Y MPAKTHUIl CiIMEHHUX JIiKapiB.
BripoBajizkeHHsT TIPOAKTUBHOTO CKPUHIHTY B TPYIaX PU3HUKY W MYJIBTHIUCIUIIIIHAPHOTO THAXO/LY /10 BEJIECHHS TAKUX MAlli€HTIB
CIIPUSATUME TIOKPAIIEHHIO SIKOCTI JKUTTsI, IOCSTHEHHIO KPAIOTo MeTab0JiuHOTO KOHTPOJI Ta 3MEHIIEHHIO I0BITOCTPOKOBUX He-
CTIPUSATIMBUX MPOTHOCTHYHUX HACIZIKIB JIJIsT HAITiEHTIB.

Kntouosi cnosa: exsoxpunna nedocmamuicmy niouiynkoeoi 3aiosu, uykposuii diabem, uykposuii diabem 1-20 muny, uyxkposuil
diabem 2-20 muny, eapiabenvricmo 2iikemii, konmpono HbATc, pexarvna enacmasa-1, onumysanvrux PEI-Q, pexomendauii EPC,
NPOAKMUBHUL CKPUHINZ, NOPYUEHH MPAGLEHH MA MATbabcopoyil, deivum icupoposuunnux eimaminie (A, D, E, K), deivum
simaminy B,,, capronenis, ocmeonopos ma pusuk neperomis, uLyHKOBO-KUWKOGI cumnmomu (cmeamopest, 30ymms Jcusoma, Oitb
Y JCUBOMI), 3aMICHA MePaniss NAHKPeamuuHuMu Qepmenmamis, mumpyeans 003u, HympumueHa niOmpuma, cepyeso-cyountull

PUBUK, AKICMb HCUMMS, 3AX60PI0BANICIL MA NOZIPUEHH L NPOZHO3Y.

On 28 November 2025, the International Expert Ad-
visory Council (hereinafter, the Expert Council)
convened to discuss the topic of “Exocrine pancreatic
insufficiency in patients with diabetes mellitus”. Leading
specialists in the fields of gastroenterology and endocrino-
logy exchanged views on this relevant topic via an online
format. Professor Igor Skrypnyk (Poltava State Medical
University), President of the Ukrainian Gastroentero-
logical Association, served as the meeting moderator. The
Expert Council comprised an international and interdisci-
plinary team of specialists. Members included leading Is-
raeli gastroenterologist Dr. Yulia Ron (Tel Aviv Sourasky
Medical Center — Ichilov), Professor Liubov Sokolo-
va (SI V. P. Komisarenko “Institute of Endocrinology and
Metabolism of NAMS of Ukraine”), Professor Olha Bon-
darenko (SNPE “Danylo Halytsky Lviv National Medi-
cal University”), Professor Ganna Maslova (Poltava State
Medical University), and Professor Oleksandra Filippo-
va (Dnipro State Medical University). The meeting ad-
dressed clinical aspects of managing patients with diabe-
tes mellitus (DM) and confirmed or suspected pancreatic
exocrine insufficiency (PEI), emphasizing practical issues
in diagnosis and treatment.

The objective: to provide a summary of expert rec-
ommendations for the early detection and management of
PEI in patients with DM.

Background

DM continues to represent a major medical and so-
cial challenge globally. The International Diabetes Fe-
deration (IDF) reported that in 2024, 589 million adults
worldwide were living with DM, equating to 1 in 9 indi-
viduals [4]. Projections suggest that by 2050, this number
will rise to 853 million, with over 40% of affected indivi-
duals potentially remaining undiagnosed [4]. In Ukraine,
the disease burden is similarly substantial. As of Novem-
ber 2025, the National Health Service of Ukraine recorded
more than 1.3 million individuals with DM in the electro-
nic health system [6], while IDF epidemiological estimates
indicate an even higher prevalence among adults [4]. Most
cases (nearly 90%) are attributed to type 2 DM [5], which
is commonly associated with obesity [7], arterial hyper-
tension [7], dyslipidaemia [7], metabolically associated
steatosis liver disease [8], and pancreatic steatosis [11].
These comorbidities contribute to a high cumulative risk
of complications [7—10] and impede achieving stable gly-
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caemic control [12, 13]. In this context, PEI is increasingly
recognised as an underappreciated but clinically significant
factor. PEI may influence nutritional status, gastrointesti-
nal symptoms, and quality of life [1-3], is associated with
glycaemic variability and therapeutic challenges in certain
patients with DM [13, 14], and may also exacerbate car-
diovascular outcomes [1-3].

The European guidelines for the diagnosis and treat-
ment of PEI, prepared under the auspices of the European
Pancreatic Club (EPC, 2024), which consider the mana-
gement of PEI in patients with type 1 and type 2 DM,
emphasizes the relevance of the problem [1]. This justi-
fies the need to implement systematic approaches to the
timely detection and treatment of PEI in patients with
DM, adapted to the Ukrainian clinical context.

Pathogenesis

The key pathogenetic mechanisms of PEI in the con-
text of DM are recognised as multifactorial, as outlined
in the EPC (2024) guideline [1] (Fig. 1). PEI arises from
overlapping hormonal, metabolic, neurohumoral, and struc-
tural changes within the pancreas, which can mutually po-
tentiate one another [16—19]. Central to these processes
is the endocrine-exocrine interaction: disruption of islet
cell function alters trophic support and regulation of aci-
nar cell viability and secretion, while exocrine dysfunction
may further complicate metabolic control [15, 18, 19].

The principal pathogenetic mechanisms contributing
to the development of PEI in patients with DM include
the following [1, 16]:

* loss of the trophic and stimulatory effects of insulin
on acinar cells and exocrine pancreatic secretion;

« atrophy and fibrosis of the pancreas, often resulting
from microangiopathy and chronic tissue injury;

* hyperglycaemia, which promotes fibrogenesis and
exacerbates gland dysfunction;

* diabetic autonomic neuropathy and impaired entero-
pancreatic reflexes, leading to altered regulation of
secretion;

* steatosis as a manifestation of metabolic pancreatic
injury;

¢ dysregulation of other islet hormones, particularly
glucagon and somatostatin, which influence exocrine
pancreatic function;

* concurrent involvement of endocrine and exocrine
tissue in autoimmune, infectious, or genetic diseases.
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Fig. 1. Pathogenesis of PEI associated with DM: multifactorial process [16]

Notes: PEI - pancreatic exocrine insufficiency; DM — diabetes mellitus.

Clinical significance of PEI in DM

PEI in patients with DM has not only a gastroentero-
logical, but also a systemic clinical dimension, manifested
by the phenomenon of “mutual burden”. DM promotes
the development and progression of exocrine pancreatic
dysfunction, while PEI, in turn, worsens the course of
DM [15, 17, 19, 20]. Prognostically, the most significant,
though not the only, adverse consequences of this are
the bidirectional effects on increased risk of osteoporo-
sis [21, 22], cardiovascular diseases [23, 24], and glycaemic
variability [15, 17, 19, 20]. The key mechanism underlying
glycaemic variability is unpredictable digestion and ab-
sorption of nutrients, with altered carbohydrate availabi-
lity due to impaired incretin response, which may clinical-
ly manifest as increased glycaemic variability (episodes of
hyper- and/or hypoglycaemia), complicating the achieve-
ment of target glycated haemoglobin (HbA1c) levels and
stable metabolic control [15, 17, 19, 20].

A key clinical consequence of PEI in patients with
DM s progressive nutritional deficiency. Maldigestion
and malabsorption result in weight loss, sarcopenia, pro-
tein-calorie deficiency, and micronutrient deficiencies,
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primarily of fat-soluble vitamins (A, D, E, K), which have
direct clinical consequences [1, 3]. Vitamin D deficiency
and disturbances of calcium-phosphorus homeostasis in
PEI are associated with decreased bone mineral density,
osteoporosis, and increased fracture risk. Clinical guide-
lines recommend monitoring for metabolic bone disease
and correcting deficiencies as part of comprehensive nutri-
tional support and pancreatic enzyme replacement thera-
py (PERT) [1, 33].

Vitamin A deficiency may present as night blindness
and impaired trophism of mucous membranes, which has
additional clinical significance in DM; vitamin E defi-
ciency is mainly associated with neurological and mus-
cular symptoms (peripheral neuropathy, weakness, rapid
fatigability), which further worsen the functional status
of patients with DM [1, 3].

Vitamin K deficiency may lead to coagulopathy with
a tendency to bleed (prolonged coagulation parameters,
easy bruising), which is especially significant in patients
receiving antiplatelet or anticoagulant therapy [1, 3].

Vitamin B, deficiency requires particular attention:
in PEI it may manifest as macrocytic anaemia, fatigue,
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and neurological symptoms (paraesthesia, gait disturbances,
cognitive complaints), which justifies screening and cor-
rection as part of comprehensive management of patients
with DM [3].

Impaired hydrolysis and absorption of lipids in PEI,
particularly essential fatty acids, are associated with der-
matological manifestations (dry skin, dermatitis) and
delayed tissue repair, which in patients with DM may
correlate with increased risks of infection and impaired
wound healing [1, 2].

At the same time, existing nutritional deficiencies and
inadequate absorption of vitamins and trace elements
in PEI can reduce immune response, increase suscepti-
bility to infections, and worsen the course of diabetic
complications due to impaired reparative processes and
overall metabolic status. Clinical guidelines emphasize
the need for systematic assessment of nutritional status,
correction of deficiencies, and adequate PERT in these
patients [1, 3].

Gastrointestinal manifestations of PEI (diarrhoea, ste-
atorrhea, bloating, abdominal pain, flatulence, postpran-
dial discomfort, and a feeling of heaviness after eating) are
frequent and clinically significant, as they reduce quality
of life, affect eating behaviour and adherence to therapy,
and may be accompanied by psychological distress [1, 3].

In patients with DM, these nonspecific symptoms are
often mistakenly attributed as side effects of antihyper-
glycaemic agents (notably metformin, GLP-1 (Glucagon-
Like Peptide-1) receptor agonists, and/or DPP-4 (Di-
peptidyl Peptidase-4) inhibitors). This misattribution
is explicitly highlighted in section 10 of the European
Guidelines (2024) on PEI in DM and is considered one
of the reasons for underestimation of PEI and delayed
diagnosis [1].

As a result of this diagnostic trap, the clinical focus of-
ten shifts to “treatment intolerance”: patients independently
discontinue medications, reduce dosages, or insist on unwar-
ranted changes in therapy. According to the guidelines [1],
such actions may worsen glycaemic control but do not ad-
dress the root cause — maldigestion and malabsorption due
to PEI [1, 3]. This can lead to progression of nutritional
deficiencies and further decline in quality of life [1, 3].

For the appropriate interpretation of symptoms in pa-
tients with DM, the guidelines recommend:

— suspecting PEI when symptoms of malabsorption

(steatorrhea, bloating, flatulence, diarrhoea, abdominal

TEMMU

pain, heaviness) are present in combination with signs
of nutritional deficiency (weight loss, deficiencies of
fat-soluble vitamins and /or trace elements) [1, 3];

— performing non-invasive testing, primarily determi-
nation of faecal elastase-1 (FE-1), combined with
assessment of nutritional status (vitamins A, D, E,
K, B,,; albumin/prealbumin; anthropometry) [1, 3];

— if PEI is confirmed, initiating PERT with adequate
doses of pancreatic enzymes and correction of nu-
tritional deficiencies, which not only reduces symp-
tom severity but also contributes to stabilization
of glycaemic control, avoiding unjustified discon-
tinuation of antihyperglycaemic therapy [1, 3]. Ac-
cording to cohort studies, PEI is associated with
increased morbidity, mortality, and worse cardiovas-
cular prognosis [1]. PEI is considered a marker of
a more unfavourable course of chronic pancreatic
diseases, which should be taken into account during
risk stratification, prevention, and management of
complications [1, 3].

Given the high likelihood of underdiagnosis of PEI in
patients with DM and the nonspecific nature of symp-
toms (abdominal pain, heaviness, flatulence, bloating, di-
arrhoea, steatorrhea), experts have identified clinical situ-
ations in which the risk of PEI increases (Table 1). This
justifies a proactive approach — targeted assessment of
PEI in risk groups even before the onset of pronounced
gastrointestinal symptoms or nutritional deficiencies.

An additional marker of risk for PEI, as recommen-
ded by experts, is pronounced glycaemic variability that
cannot be explained solely by the antihyperglycaemic
therapy regimen [20].

Important modifiers of risk and/or consequences of
PEI are conditions of the so-called “metabolic continu-
um”: pancreatic steatosis (referred to in English literature
as fatty pancreas disease) [1], sarcopenia and sarcopenic
obesity [34], as well as age-related structural and func-
tional changes in the pancreas (so-called “aging” pan-
creas) [1, 36].

It is also necessary to consider concomitant pathologi-
cal conditions associated with an increased risk of PEI
and digestive disorders: gut microbiome disturbances [37],
chronic heart [35] and renal insufficiency [1], inflamma-
tory bowel diseases, pancreatic duct obstruction, previous
pancreatic and/or gastrointestinal surgeries, and iatroge-
nic pancreatic injuries [1] (Fig. 2).

Table 1

Risk factors for the development of PEIl in patients with DM

Aggravating factors

Clinical significance

Type 1 DM

The likelihood of PEl is higher compared to type 2 DM [1, 25]

Insulin dependence, low C-peptide

Markers of insulin deficiency, associated with more pronounced reduction of exocrine

pancreatic function [26, 27]

Type 3c DM (pancreatogenic)

Frequently coexists with PEI [1, 28]

Poor glycaemic control (high HbA1c)

Associated with higher frequency of PEI [20, 29, 30, 32]

Long-standing DM

Risk of PEl increases with the duration of disease; increased vigilance is warranted in
patients with a long history of DM [1, 31, 32]

Unintentional weight loss

A marker of possible maldigestion/malabsorption; basis for proactive assessment of PEI

Notes: DM - diabetes mellitus; PEI — exocrine pancreatic insufficiency.
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Fig. 2. Metabolic continuum: diseases increasing the risk of PEl in DM [1-3, 33-37]

Notes: DM — diabetes mellitus; PEI — exocrine pancreatic insufficiency.

Diagnosis

Experts have proposed an active approach to the
management of patients with DM, which involves a shift
from the strategy of “assessing PEI only in cases of pro-
nounced steatorrhea and significant weight loss” to a sys-
tematic strategy of early detection. The practical aim of
this approach is to reduce the proportion of unrecognised
cases of PEI and prevent the consequences of malabsorp-
tion, which, in addition to the general effects of PEI,
may influence glycaemic variability, bone metabolism,
cardiovascular, and overall prognosis. Implementation of
an active strategy is based on identification of patients
at increased risk (Table 1, Fig. 2), active detection of
“minor” gastrointestinal symptoms using validated ques-
tionnaires, early use of available methods for assessing
exocrine pancreatic function, and parallel evaluation of
nutritional status. Systematic screening in risk groups is
viewed as a tool capable of improving early detection of
PEI and optimizing treatment outcomes.

Experts noted that the diagnosis of PEI in patients with
DM should be based on general principles, combining clini-
cal assessment of symptoms, analysis of nutritional status,
and available tests for assessment of exocrine pancreatic
function [1-3]. At the same time, specialists emphasized
the high risk of diagnostic errors due to the nonspecifi-
city of gastrointestinal manifestations: bloating, abdominal
discomfort, diarrhoea, and steatorrhea may be mistakenly
interpreted as functional bowel disorders or gastroparesis,
side effects of hypoglycaemic agents (notably metformin,
GLP-1 receptor agonists), or manifestations of diabetic au-
tonomic neuropathy [1, 38—40]. Such misinterpretations
can delay timely diagnosis of PEI, which may be accompa-
nied by progression of nutritional deficiencies and potential
worsening of glycaemic control.

According to the recommendations of the EPC guide-
line (2025), determination of FE-1 is recommended as a
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method of primary assessment of PEIL. Although it is not
the gold standard and has certain limitations, it remains
the most accessible test in routine clinical practice [1].

To improve the diagnosis of PEI, it is advisable to
use the standardized PEI-Q (Pancreatic Exocrine Insuf-
ficiency Questionnaire), which allows for the structuring
of complaints, quantitative assessment of their severity,
and subsequent use for monitoring response to PERT.
The questionnaire contains 18 questions, is available in
Ukrainian, and can be completed online. From a practi-
cal standpoint, the optimal tactic is to fill out the PEI-Q
before the consultation, which increases the structure of
the visit and facilitates the identification of patients with
a higher probability of PEI [41]. Use of the PEI-Q is re-
commended in the National Clinical Guideline “Chronic
Pancreatitis” (2023) [42], based on the principles of evi-
dence-based medicine.

If, after a comprehensive assessment of symptoms, his-
tory, nutritional status, and exocrine pancreatic function,
the diagnosis of PEI cannot be established unequivocally,
an additional tool may be used — a trial PERT at thera-
peutic doses for 4—6 weeks. Experts emphasized that a
positive response to such therapy may indicate probable
PEI and is both a diagnostic and therapeutic approach.
Even partial clinical improvement with PERT should be
considered a positive result and grounds for continuation
of therapy [1, 2].

Treatment

In reviewing modern approaches to the treatment of
PEI, the Expert Council relied on the provisions of the
EPC guideline (2024), which recommends, among agents
for PERT, a preference for enzyme preparations (EPs) in
the form of small-sized granules with an acid-resistant (en-
terosoluble) coating. To date, only porcine-derived pancre-
atin preparations have demonstrated clinical efficacy [1].
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The current key requirements for choosing EPs, which
determine the effectiveness of PERT, are: good mixing with
chyme, protection from inactivation by gastric juice, evacu-
ation from the stomach synchronously with the food bolus,
and rapid activation of enzymes in the proximal duodenum.
It is specifically emphasized that modern EPs should con-
tain small particles (less than 2 mm, optimally less than
1.8 mm), which better mix with food and, synchronously
with chyme, transit from the stomach to the duodenum.
These characteristics of EPs promote more effective diges-
tion as well as higher therapeutic efficacy [1-3, 43]. Mem-
bers of the Expert Council emphasized that, for the correc-
tion of PEI, it is appropriate to use medicinal products with
proven efficacy rather than dietary supplements [3].

Initial (minimally effective) doses of EPs depend on
age, severity of PEI, and fat content in the diet. For adults, a
basic initial regimen should consider 40,000—50,000 units
of lipase per main meal and 20,000-25,000 units of lipase
per snack [1-3, 42]. These doses are aimed at reducing
gastrointestinal symptoms, improving and maintaining
nutritional status; with lower doses, even if symptomatic
improvement is observed, 70% of patients continue to
have pathologically reduced nutritional indicators [43].

EPs should be taken so that they enter the intestine si-
multaneously with food; the optimal time for administration
is during meals, not before or after. Taking EPs with snacks
is mandatory if the food contains fat or protein [1-3, 42].

Subsequently, the initial doses should be titrated based
on clinical response, changes in body weight, and nutri-
tional status parameters. An approximate control assess-
ment should be performed after 4—6 weeks, taking into
account symptoms, body weight, and dynamic changes in
PEI-Q scores. In case of insufficient effect, adherence to
therapy, the correctness of EP intake (with every meal,
without skipping snacks, and avoiding “after meal” ad-
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ministration), and the exclusion of concomitant patholo-
gy that may impair digestion or the compliance of the
prescribed preparation with modern PERT requirements
should be verified. Further dose increases and individua-
lized consideration of adding a proton pump inhibitor to
the treatment regimen may be possible [1-3, 42, 43].

An insufficient response to PERT is defined by per-
sistent diarrhoea and/or steatorrhea, bloating, flatulence,
abdominal discomfort, lack of weight gain or stabilization,
and persistent nutritional deficiencies. If the expected ef-
fect is not achieved after correcting the duration and dose
of EPs, it is necessary to simultaneously exclude other
causes of malabsorption or diarrhoea [1-3, 42, 43].

The first step in evaluating the effectiveness of PERT
should be conducted after 4—6 weeks, assessing gastroin-
testinal symptoms (preferably using a standardized vali-
dated questionnaire). Subsequently, according to Euro-
pean recommendations (2024), for long-term follow-up of
patients with PEI in the context of DM, monitoring of the
parameters listed in Table 2 is recommended [1].

The effectiveness of PERT is assessed comprehen-
sively — by reduction of gastrointestinal manifestations in
combination with correction of nutrient deficiencies, im-
provement or maintenance of adequate nutritional status,
and quality of life. Long-term observational data indicate
that clinically significant improvement in trophological
status parameters, including stabilization or increase in
body weight along with symptom reduction, is possible
within 6-12 months after initiation of therapy [43]. In
this context, partial effect should be regarded as grounds
for continuation of therapy: even incomplete but clinically
noticeable reduction of some symptoms or deficiencies in-
dicates that the chosen strategy is working and requires
further optimisation (primarily of dosage and adherence)
rather than discontinuation [1].

Table 2

Parameters recommended for long-term follow-up of patients with PEI associated with DM

Nutritional/functional

Body weight

Weight loss
Grasping power

Complete blood count and iron
stores

Assessment of aversion to food
due to abdominal symptoms

Anthropometry: mid-upper arm muscle

BMI circumference; quantitative analysis of muscle | tissue assessment using dual-

mass (bioelectrical impedance measurement
and/or computed tomography)

Biochemical

Plasma proteins: albumin, retinol-binding
protein, and transferrin

Assessment of bowel symptoms:
frequency and colour of stools;
bloating/flatulence; abdominal

pain after meals

Factors affecting quality of life: changing
medications (especially opioids and
antidiarrhoeals)

Analysis of the daily ration (dietary history / food
record) compared to the appropriate PERT
dose to assess adherence to therapy and

consistency of PERT with nutrition

Body composition and bone
6-minute walk

photon X-ray absorptiometry test
(every 2 years)

Micronutrient status: C-reactive protein
magnesium, fat-soluble Glucose and
vitamins, zinc, selenium, HbA1c

vitamin B.,, and folate Parathormone

12°

Following lifestyle considerations (smoking
cessation and abstinence, physical activity, and
adequate sun exposure)

Assessment of
adequate diet

Assessment of avoidance of
fatty foods

Notes: DM — diabetes mellitus; PEI — exocrine pancreatic insufficiency; BMI — body mass index; PERT — pancreatic enzyme replacement therapy.
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Given the pathogenesis of PEI in the context of DM
and its prognostic consequences, treatment should be
long-term and primarily aimed at restoring nutritional sta-
tus and correcting deficiencies, not merely at alleviating
gastrointestinal symptoms [1, 3, 43].

To achieve maximum effectiveness of PERT, treat-
ment should be combined with nutritional support and
correction of micronutrient deficiencies; if indicated, in-
volvement of a clinical dietitian is advisable [1, 3]. Ex-
perts recommended including a dietitian consultation as
part of the standard of care for patients with suspected
or confirmed PEI in the context of DM. It is advisable
to design the diet without strict fat restrictions, with suf-
ficient protein content and a fractional meal regimen of
5—6 times per day, individualized according to glycaemic
goals. Correction of fat-soluble vitamin deficiencies should
be performed with subsequent laboratory monitoring; the
frequency of monitoring should be determined individu-
ally, approximately every 6—12 months. Recommended
doses: vitamin D — 2,000-4,000 1U/day, vitamin A —
10,000-25,000 1U/day, vitamin E — 400-800 IU/day,
vitamin K — 5-10 mg/day as needed [1].

CONCLUSIONS

Following the deliberations of the Expert Council, the
subsequent resolutions were adopted:

1. PEI in the context of DM should be recognised as
a clinically significant and underdiagnosed condition that
adversely affects nutritional status, quality of life, glycae-
mic control, and long-term patient prognosis.

2. The nonspecific presentation of gastrointestinal
symptoms and their frequent misinterpretation often re-

TEMMU

sult in delayed diagnosis and the progression of nutri-
tional deficiencies.

3. An active approach is recommended, involving sys-
tematic assessment of PEI in high-risk groups using es-
tablished diagnostic criteria, including FE-1, the PEI-Q
questionnaire, and comprehensive evaluation of nutrition-
al status.

4. Tt is considered appropriate to initiate PERT at rec-
ommended starting doses with subsequent titration, gui-
ded by both clinical symptoms and nutritional markers.
Partial clinical response to PERT should serve as a basis
for continuation and optimisation of therapy.

5. Consultation with a clinical dietitian should be in-
corporated into the standard of care for patients with sus-
pected or confirmed PEI in the context of DM. Systema-
tic correction of micronutrient deficiencies and ongoing
monitoring of treatment outcomes are also recommended.

6. To enhance the quality of diagnosis and patient
management, a series of scientific and educational initia-
tives should be launched for endocrinologists, gastroen-
terologists, and general practitioners or family physicians.
Broad dissemination of information to the professional
community is recommended through publication of this
resolution and development of a Consensus document.

7. Given that PEI in the context of DM is a preva-
lent yet consistently underdiagnosed and underestimated
condition with significant prognostic implications, it is
both necessary and advisable to develop national clinical
guidelines for the management of PEI in patients with di-
abetes, which would provide a structured, evidencebased
decisionsupport framework for physicians across multiple
specialties involved in the care of these complex cases.
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