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Ce nu este cunoscut, deocamdata, la subiectul abordat

Este insuficient elucidata cauza prevalentei majorate a
insuficientei pancreatice exocrine (IPE) la pacientii cu diabet
zaharat (DZ), cat si factorii predispozanti.

Ipoteza de cercetare

Poate exista o corelatie intre complicatiile microvasculare
ale DZ si IPE, aceasta din urma fiind o consecinta a neuropatiei
diabetice autonome, care ar putea fi influentata favorabil de
catre o compensare glicemica satisfacatoare.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat faptul ca existenta complicatiilor micro-
vasculare ale DZ si compensarea lui nesatisfacatoare au o val-
oare predictiva importanta pentru dezvoltarea IPE la pacientii
cuDZtip L.

Rezumat

Introducere. Diabetul zaharat tip I este o patologie meta-
bolicd autoimuna care afecteaza persoanele tinere, cu conse-
cinte importante asupra calitatii vietii, morbiditatii si morta-
litatii. Pe langa complicatiile microvasculare binecunoscute,
conduita terapeutica a carora este ghidata pornind de la o
baza solida de date stiintifice, exista si conditii patologice lega-
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What is not known yet, about the topic

The cause of the increased prevalence of pancreatic exo-
crine insufficiency (PEI) in patients with diabetes mellitus
(DM) and predisposing factors is insufficiently elucidated.

Research hypothesis

There may be a correlation between microvascular com-
plications of DM and PEI, the latter being a consequence of
autonomic diabetic neuropathy, which could be favorably in-
fluenced by satisfactory glycemic compensation.

Article’s added novelty on this scientific field

It has been shown that the existence of microvascular
complications of DM and the compensation of unsatisfactory
DM have an important predictive value for the development
of PEI in patients with type [ DM.

Abstract

Introduction. Type [ diabetes is an autoimmune metabolic
pathology that affects young people, with significant conse-
quences on quality of life, morbidity and mortality. In addition
to well-known microvascular complications, the therapeutic
management of which is guided by a solid scientific data base,
there are pathological conditions related to DM less investi-
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te de DZ mai putin cercetate. Insuficienta pancreatica exocrina
(IPE) are o prevalenta nalta la pacientii cu DZ, chiar si in lipsa
unei patologii organice a pancreasului. Dereglarea proceselor
digestiei si absorbtiei micronutrientilor drept consecinta a
IPE nedepistate si netratate, rezulta In alterarea calitatii vietii
pacientilor si influenteaza nefavorabil prognosticul persoane-
lor cu DZ. Scopul cercetarii a fost elucidarea interrelatiilor din-
tre IPE si complicatiile microvasculare diabetice, cat si gradul
compensarii metabolismului glucidic la pacientii cu DZ si IPE.

Material si metode. A fost realizat un studiu de tip caz-
control, care a inclus un numar de 138 de pacienti cu DZ tip |,
fara patologie organica a sistemului digestiv. Lotul de baza a
fost contituit din 67 de pacienti cu DZ tip [ si IPE (elastaza pan-
creatica In materii fecale <200 pg/g), iar lotul de control a fost
reprezenatat de 71 de pacienti cu DZ tip |, cu functia exocrina a
pancreasului intactd. Au fost evaluate complicatiile microvas-
culare ale DZ: neuropatia diabetica autonoma cardiovasculara,
nefropatia diabetica, retinopatia diabeticd, neuropatia diabe-
tica periferica. Ancheta folosita a cuprins datele anamnestice:
varsta la momentul cercetarii, varsta la debutul DZ, durata DZ,
regularitatea autocontrolului glicemic, ajustarea sistematica a
dozelor de insulind, frecventa complicatiilor acute diabetice
(stari de hipoglicemie si cetoacidoza). Au fost evaluati para-
metrii biochimici: peptidul C, hemoglobina glicata (HbA1c) si
glicemia bazala.

Rezultate. A fost demonstrata o prevalenta mai mare a
complicatiilor microvasculare ale DZ in lotul cu IPE, compa-
rativ cu lotul fara IPE. Au fost obtinute diferente statistic sem-
nificative intre loturile de cercetare in ceea ce priveste durata
DZ, varsta pacientilor la momentul cercetarii, aceste valori fi-
ind mai mari in lotul cu IPE. Varsta pacientilor la debutul DZ
nu a corelat cu disfunctia exocrina a pancreasului. Pacientii
din lotul cu IPE au avut o compensare glicemicd mai proas-
ta, compartiv cu lotul fara IPE, valoarea hemoglobinei glicate
(8,36+0,17 vs. 7,80+0,13 mmol/]; p<0,05) si a glicemiei bazale
fiind mai mari in lotul cu IPE (8,41+0,33 vs. 7,21+0,19 mmol/I;
p<0,01).

Concluzii. Insuficienta pancreatica exocrina la pacientii cu
DZ are drept una dintre principalele cauze neuropatia diabeti-
cd autonoma. La aceasta contribuie compensarea nesatisfaca-
toare a DZ si un control glicemic precar. Exista o dependenta
intre IPE si complicatiile microvsculare ale DZ, cat si durata
diabetului.

Cuvinte cheie: diabet zaharat, peptid C, hemoglobina gli-
catd, insuficientd pancreatica exocrind, neuropatie diabetica
autonoma.

Introducere

Pe parcursul ultimelor decenii, au fost elucidate mai multe
aspecte ale interactiunilor portiunii exocrine si endocrine ale
pancreasului, fenomen cunoscut sub termenul ,axa insulino-
acinard”. Cercetarile de ultima ord, facute asupra tesuturilor
pancreatice, au demonstrat influenta hormonilor insulari asu-
pra pancreasului exocrin, primele cercetari de acest fel fiind
efectuate la pacientii cu DZ. IPE este o conditie patologica in-
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gated. PEI has a high prevalence in DM patients even in the ab-
sence of an organic pathology of the pancreas. Deregulation of
micronutrient digestion and absorption processes as a conse-
quence of undetected and untreated PEI results in altering the
quality of life of patients and adversely affects the prognosis of
people with DM. The purpose of the research was to elucidate
the interrelationships between PEI and diabetic microvascu-
lar complications as well as the degree of compensation of glu-
cose metabolism in patients with DM and PEIL

Material and methods. A case-control study was per-
formed on 138 patients with type I DM without organic di-
gestive pathology. The baseline (PEI) group consisted of 67
patients with type I DM and PEI (faecal pancreatic elastase
<200 pg/g), and the non-PEI group consisted of 71 patients
with type I DM with intact pancreatic exocrine function. The
microvascular complications of DM have been evaluated such
as: autonomic cardiovascular diabetic neuropathy, diabetic
nephropathy, diabetic retinopathy, peripheral diabetic neu-
ropathy. The survey used included the anamnestic data: age
at the time of research, age at onset DM, DM term; regular
glycemic control, systemic adjustment of insulin doses, fre-
quency of acute diabetic complications (hypoglycaemic and
ketoacidosis conditions). biochemical parameters: peptide
C, glycated hemoglobin (HbA1lc) and basal glycaemia were
evaluated.

Results. A higher prevalence of microvascular complica-
tions of DM in the PEI group was demonstrated compared
to the non-PEI group. Significant statistical differences were
obtained between the research groups in terms of age of the
patients at the time of research, DM, these values being higher
in the PEI group. The age of patients at the onset of DM did not
correlate with exocrine dysfunction of the pancreas. Patients
in the PEI group had a poorer glycemic compensation com-
pared to the non-PEI group, glycated hemoglobin (8.36+0.17
vs. 7.80£0.13 mmol/l; p<0.05) and basal glycaemia being high-
er in the PEI group (8.41+0.33 vs. 7.21+0.19 mmol/l; p<0.01).

Conclusions. Exocrine pancreatic insufficiency in patients
with DM is one of the main causes of autonomic diabetic neu-
ropathy. To this contributes unsatisfactory compensation of
DM and poor glycemic control. There is a dependence between
PEI and microvascular complications of DM and the duration
of diabetes.

Key words: diabetes mellitus, peptide C, glycated hemo-
globin, exocrine pancreatic insufficiency, autonomic diabetic
neuropathy:.

Introduction

Over the past decades, several aspects of the interactions
of the exocrine and endocrine portion of the pancreas have
been elucidated, a phenomenon known as the “insulin-acinar
axis”. Recent research on pancreatic tissues has demonstrated
the influence of insulin hormones on exocrine pancreas, the
first such research being performed in patients with DM. PEI
is a pathological condition commonly found in patients with
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talnita frecvent la pacientii cu DZ in lipsa unei afectari orga-
nice a pancreasului. Incidenta IPE a fost depistata la 50% din
pacientii cu DZ tip 2 sila 40-73% la pacientii cu DZ tip I [1].

Unele cercetdari demonstreaza asocierea IPE cu durata
mare a DZ. Mai multe studii confirma dependenta IPE de de-
butul precoce al DZ si de gender, existand o prevalenta a IPE
mai mare la barbati, desi alte cercetari aduc rezultate contra-
dictorii. Sunt destul de controversate si datele privitoare la efi-
cienta controlului glicemic.

Efectul trofic local al insulinei a fost considerat mult timp
unul dintre mecanismele principale ale IPE la pacientii cu DZ
tip I. A fost descrisa reducerea dimensiunilor pancreasului la
pacientii cu DZ, aceasta reducere coreland cu reducerea FEC-1,
sugerdand o legatura intre reducerea dimensiunilor pancre-
asului si functia exocrina [2]. Morfometria computerizatd a
pancreasului exocrin demonstreaza atrofie acinara, reducerea
dimensiunilor celulelor acinare. Posibil, lipsa efectului trofic al
insulinei reprezinta un important mecanism al involutiei por-
tiunii exocrine pancreatice.

Micsorarea stimuldrii neurohormonale endogene si alte-
rarea reflexelor enteropancreatice ca rezultat al neuropatiei
autonome diabetice ar putea reprezenta principala cauza a
IPE la pacientii cu DZ. Neuropatia diabetica este o complicatie
frecventd a DZ, afectand pana la 50% dintre pacienti si este
mai frecvent asociata cu DZ tip I decat cu DZ tip Il (60% la tip
I si 35% la tip II). La pacientii cu neuropatie autonoma, prin
afectarea reflexelor enteropancreatice, se deregleaza reactia
secretiei pancreatice la colecistokinina si analogii ei. La paci-
entii cu DZ se observa o deviere 1n excretia polipeptidului pan-
creatic, hormonilor intestinali (motilina), peptidele intestina-
le vasoactive, care influenteaza functia exocrina pancreatica.
Dereglarea in activitatea sistemului nervos enteric si celulelor
interstitiale Cajal, independente de sistenul nervos autonom
si miopatia celulelor musculare netede, sunt o alta consecinta
a DZ. Mai multe cercetari demonstreaza reducerea numarului
de celule interstitiale Cajal in stomac, intestin subtire si colon
la pacientii cu DZ [3]. Gastropareza diabetica este cea mai frec-
ventd manifestare a neuropatiei autonome digestive. intarzi-
erea evacudrii gastrice se Intalneste la 25-50% din pacientii
cu DZ tip I cu o durata a bolii mai mare de 10 ani. Testele cu
radioizotopi evidentiaza intarzierea evacuarii gastrice la 30-
50% dintre pacientii cu DZ tip I sau II cu o durata lunga de
evolutie. Aceasta coexista cu alte manifestari ale neuropatiei
autonome - hipotensiunea ortostatica, tahicardia. Gradul afec-
tarii nu este proportional cu simptomatologia, existind pa-
cienti asimptomatici cu gastropareza pronuntata [4].

Importanta cruciald a functiei exocrine pancreatice este le-
gata de maldigestia si malabsorbtia care pot surveni ca rezul-
tat al unei IPE netratate [5]. IPE are ca si consecinta sindromul
insuficientei nutrientilor, o multitudine de modificari trofice
carezultat al insuficientei proteice si de vitamine, dereglari ale
metabolismului lipidic, carbohidratilor, mineralelor, cu impor-
tante consecinte fiziopatologice [9]. Acestea includ modificari-
le morfofunctionale n organele digestive (atrofia mucoaselor,
alterarea continutului florei microbiene), labilitatea circulatiei
sanguine, imunodeficite si dereglarile endocrine [6]. De rand
cu factori cunoscuti ai riscului cardiovascular ca si tabagis-
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DM in the absence of organic pancreas damage. The incidence
of PEI was detected in 50% of patients with type 2 DM and in
40-73% of patients with type I DM [1].

Some research demonstrates the association of PEI with
the long duration of DM. Several studies confirm PEI's depend-
ence on early DM and gender onset, with a higher prevalence
of PEI in males, although other research has contradictory
results. Data on the effectiveness of glycemic control are also
quite controversial.

The local trophic effect of insulin has long been considered
one of the main mechanisms of PEI in patients with type I DM.
A reduction in pancreas dimensions in patients with DM has
been described, this reduction correlates with FEC-1 reduc-
tion, suggesting a link between diminishing pancreas size and
exocrine function [2]. Computed morphometry of the exocrine
pancreas demonstrates atrial atrophy, reducing the size of the
acinar cells. The possible lack of the trophic effect of insulin is
an important mechanism of involution of the exocrine pancre-
atic portion.

Decreasing endogenous neurohormonal stimulation and
alteration of enteropancreatic reflexes as a result of auto-
nomic diabetic neuropathy could be the main cause of PEI in
patients with DM. Diabetic neuropathy is a common complica-
tion of DM affecting up more than 50% of patients and is more
commonly associated with type I DM than type Il DM (60% for
type I and 35% for type II). In patients with autonomic neu-
ropathy by affecting enteropancreatic reflexes, the pancreatic
secretion reaction to cholecystokinin and its analogues is de-
regulated. In patients with DM, there is a difference in the ex-
cretion of pancreatic polypeptide, intestinal hormones (moti-
lin), vasoactive intestinal peptides, which influence pancreatic
exocrine function. Deregulation in the activity of the enteric
nervous system and Cajal interstitial cells, independent of the
autonomic nervous system, and myopathy of smooth muscle
cells are another consequence of DM. Several researches dem-
onstrate a reduction in the number of Cajal interstitial cells in
the stomach, small intestine and colon in patients with DM [3].
Diabetic gastroparesis is the most common manifestation of
autonomic digestive neuropathy. The delay in gastric empty-
ing occurs in 25-50% of patients with type I DM with a disease
term greater than 10 years. Radioisotope tests reveal delay in
gastric emptying in 30-50% of patients with type I or Il DM
with a long term of evolution. It coexists with other manifesta-
tions of autonomic neuropathy: orthostatic hypotension, tach-
ycardia. The degree of impairment is not commensurate with
symptomatology, because there are asymptomatic patients
with pronounced gastroparesis [4].

The crucial importance of pancreatic exocrine function is
related to maldigestion and malabsorption that may occur as a
result of an untreated PEI [5]. PEI has as a consequence nutri-
ent deficiency syndrome, a multitude of trophic changes as a
result of protein and vitamin deficiency, lipid, carbohydrates,
minerals metabolism disorders with important pathophysi-
ological consequences [9]. These include morpho-functional
changes in digestive organs (atrophy mucous membranes, al-
teration of the microbial flora content), lability of blood circu-
lation, immunodeficiency, and endocrine disruptions [6]. To-



mul si hipertensiunea arteriald, IPE este considerat un factor
de risc independent care se asociaza cu majorarea frecven-
tei evenimentelor cardiovasculare la pacientii cu pancreatita
cronica si IPE [7]. Rezultatele studiului de cohorta prospectiv
EuroOOPS au demonstrat importanta depistarilor starilor de
denutritie si a managementului nutritional al pacientilor spi-
talizati. NRS-2002 (Nutritional Risk Screening) a fost utilizat
pentru screening-ul subnutritiei si aprecierea riscului de pro-
gresare a subnutritiei la pacientii spitalizati, cat si depistarea
asocierilor dintre denutritie si rezultatele clinice. Pacientii cu
un risc nutritional sporit conform NRS-2002 au avut o durata
mai mare de spitalizare (9 zile vs. 6 zile), au dezvoltat mai mul-
te complicatii pe parcursul spitalizarii (30,6% vs. 11,3%) si au
inregistrat o rata sporita de mortalitate (12,1% vs. 1%) [8].
Este confirmata importanta starii de nutritie si a markerilor
nutritionali drept factori predictori ai supravietuirii la pacien-
tii hemodializati [10].

Studiile retrospective au cercetat influenta DZ tip I asupra
mortalitdtii, a fost comparat efectul DZ cu efectul altor pato-
logii asupra anilor de viata pierduti (YLL). Studiul australian,
care a inclus pacienti cu DZ tip I cu varsta la debut sub 45 de
ani, in perioada 1997-2010, a demonstrat reducerea speran-
tei la viata comparativ cu populatia generala cu 12,2 ani (11,6
ani labarbati si 12,5 ani la femei) [11]. Datele din 1984-2000
din National Health Interview Surveys (SUA) demonstreaza ca
speranta la viata a pacientilor cu DZ tip I diagnosticatila 10 ani
este redusa cu 19 ani [12].

Elucidarea aspectelor etiopatogenice ale IPE si ale factori-
lor de risc asociati acestei dereglari la pacientii cu DZ tip [ ar
permite optimizarea conduitei terapeutice a pacientilor cu DZ
tip I si IPE asociata, contribuind la imbunatatirea calitatii vietii
si majorarea sperantei la viata la pacientii cu DZ tip I [13].

Material si metode

A fost efectuat un studiu tip caz-control, care a inclus paci-
enti cu DZ tip |, spitalizati In Sectia de endocrinologie din ca-
drul SCM ,Sfanta Treime” in perioada anilor 2014-2016.

Cercetarea a fost aprobata la sedinta Comitetului de Etica
a Cercetdrii a USMF ,Nicolae Testemitanu” (procesul verbal nr.
20 din 10 martie 2014, presedinte CEC - Prof. Mihail Gavriliuc,
dr. hab. st. med.). Participarea in studiu a fost benevol3, in baza
acordului informat, prin semnarea formularului de acceptare.

Criterii de includere au fost: DZ tip I (diagnosticat conform
criteriilor ADA 2013); durata DZ mai mare de 3 ani. Criteriile
de excludere au fost: stare somatica grava, DZ dezechilibrat
(hiperglicemie sau hipoglicemie), patologie primara a siste-
mului digestiv, abuz de alcool, tabagism, sarcina.

Cercetarea inclus un numar de 138 de pacienti cu DZ tip I:
85 (61,6%) de barbati si 53 (38,4%) de femei. Lotul de baza a
fost constituit din 67 pacienti cu DZ tip I si IPE (lot cu IPE), iar
lotul de control a fost reprezenatat de 71 pacienti cu DZ tip [ cu
functia exocrina a pancreasului intacta (lot fara IPE). Pacientii
din lotul cu IPE au avut valoarea elastazei pancreatice in mate-
rii fecale (FEC-1) <200 pg/g, iar pacientii din lotul fara IPE au
avut valoarea FEC-1 >200 pg/g. Conform datelor ultimilor ani,
aprecierea FEC-1 este un test cu o inalta specifcitate si sensi-
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gether with known cardiovascular risk factors such as tobacco
and high blood pressure, PEI is considered an independent
risk factor associated with increased cardiovascular events in
patients with chronic pancreatitis and PEI [7]. The outcomes
of the EuroOOPS prospective cohort study demonstrated the
importance of nutrition status and nutritional management
of hospitalized patients. NRS-2002 (Nutritional Risk Screen-
ing) was used to screen for malnutrition and assess the risk of
progression of malnutrition in hospitalized patients as well as
to identify associations between denaturing and clinical out-
comes. Patients with increased NRS-2002 nutritional risk had
a longer duration of hospitalization (9 days versus 6 days),
developed more complications during hospitalization (30.6%
vs. 11.3%) and had a higher rate of hospitalization mortality
(12.1% vs. 1%) [8]. The importance of nutritional status and
nutritional markers is confirmed as predictors of survival in
haemodialysis patients [10].

Retrospective studies investigated the influence of type
I DM on mortality, the effect of DM on the years of life lost
(YLL) was compared with the effect of other pathologies on
YLL. The Australian study, which included patients with type I
DM with a starting age less than 45 years, between 1997 and
2010, showed a reduction in life expectancy compared to the
general population by 12.2 years (11.6 years for men and 12.5
years for women) [11]. The 1984-2000 data from the National
Health Interview Surveys (US) show that the life expectancy
of patients with type I DM diagnosed at 10 years is reduced by
19 years [12].

Elucidation of the etiopathogenetic aspects of PEI and
the risk factors associated with this disorder in patients with
type I DM would allow for the optimization of the therapeu-
tic course of patients with type I and associated PEI patients,
contributing to improving the quality of life and increasing life
expectancy in patients with type I DM [13].

Material and methods

We performed a case-control study that included patients
with type I DM hospitalized in the Endocrinology unit of the
Clinical Municipal Hospital “Sfanta Treime” during the 2014-
2016 period.

The research protocol was approved by the Research Eth-
ics Committee of the Nicolae Testemitanu SUMPh (minutes no.
20 from 10 of March, 2014, Chairman of the REC - Prof. Mi-
hail Gavriliuc, PhD). Participation in the study was voluntary,
based on the informed signed consent.

The inclusion criteria were: type [ DM (diagnosed accord-
ing to ADA 2013 criteria), DM term longer than 3 years. Ex-
clusion criteria were: serious somatic state, unbalanced DM
(hyperglycaemia or hypoglycaemia), primary digestive system
pathology, alcohol abuse, smoking, pregnancy.

The research included 138 subjects with type I DM: 85
(61.6%) men and 53 (38.4%) women. The PEI group con-
sisted of 67 patients with type [ DM and PEI, and the non-PEI
group consisted of 71 patients with type I DM with intact pan-
creatic exocrine function. Patients in the research group had a
faecal elastase (FEC-1) value of <200 pg/g and patients in the
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bilitate, efectuat prin metoda imunoenzimatica. Specificitatea
metodei este de 90-100%, iar sensibilitatea - de 93-98% [14].

Pacientii inclusi In cercetare au fost chestionati cu ajuto-
rul anchetei elaborate cu acest scop, care a inclus date ce tin
de eficienta controlului glicemic, date care permit evaluarea
gradului de compensare a DZ: regularitatea autocontrolui gli-
cemic si ajustarea dozelor insulinei, frecventa aparitiei com-
plicatiiilor acute ale DZ - stari de hipoglicemie si hiperglice-
mie. A fost evaluata glicemia bazald si hemoglobina glicata
(HbA1c).

A fost cercetatd prezenta complicatiilor microvasculare ale
DZ: neuropatie diabetica periferica (NDP), retinopatie diabe-
tica (RD), nefropatie diabetica, neuropatie autonoma cardiov-
sculara (NAC). Scorul Toronto (TCNS) a fost utilizat pentru a
diagnostica NDP si a aprecia severitatea acesteia. Evaluarea
scorului clinic permite corelarea acestuia cu leziunile structu-
rale ale nervilor periferici [15]. Fiecare componenta a scorului
a fost apreciata cu 0-1 puncte, in dependenta de prezenta sau
absentd, cu exceptia reflexelor, care au fost apreciate cu 0, cu 1
sau 2 puncte (normal, redus sau absent). Scorul de 0-5 punc-
te semnifica lipsa NDP, 6-8 puncte denotd NDP usoara, 9-11
puncte gasim in cazul NDP moderate, iar peste 12 puncte ates-
ta NDP severa. Scorul maximal poate constitui 19 puncte.

Pentru evaluarea NAC am utilizat testele functionale vege-
tative, cunoscute drept bateria de teste a lui Ewing: variatia
frecventei cardiace la hiperpnee, raspunsul frecventei cardi-
ace la trecerea la ortostatism, variatia frecventei cardiace la
manevra Valsalva, raspunsul TA la ortostatism si raspunsul TA
la contractia izometrica a mainii.

Pentru depistarea retinopatiei diabetice (RD), a fost efec-
tuat examenul oftalmoscopic de catre medicul oftalmolog,
cercetarea fiind efectuata in Sectia de oftalmologie din cad-
rul SCM ,Sfanta Treime”. Examenul oftalmoscopic a permis
stadializarea RD conform criteriilor International Council of
Ophthalmology (ICO): retinopatie diabetica neproliferativa
minima, moderata sau severa, retinopatie diabetica prolife-
rativa [16].

A fost evaluatd microalbuminuria la subiectii inclusi in
cercetare prin testul calitativ, valoarea pozitiva a microalbu-
minuriei a fost considerat un criteriu pentru estimarea can-
titatii nictimerale de proteind din urina. Functia renala a fost
evaluata folosind rata estimata a filtrarii glomerulare [17].
Stadializarea bolii cronice de rinichi a fost facuta conform cla-
sificarii KDOQI (Kidney Disease Outcomes Quality Initiative),
care stabileste 5 stadii pentru boala cronica de rinichi in ca-
drul ghidului practic ,Clinical Practice Guidelines For Chronic
Kidney Disease: Evaluation, Classification and Stratification”.
Rata filtrarii glomerulare (RFG) a fost determinata prin for-
mula MDRD.

Radioscopia digestiva superioara cu masa baritata a fost
efectuatd pentru a evalua motilitatea gastrica si intestinala.
Au fost examinate ecografic organele cavitatii abdominale.
Aceasta a permis aprecierea dimensiunilor pancreasului, cat
si examinarea organelor digestive cu scopul depistarii unei
eventuale patologii organice si evidentierii unor eventuale cri-
terii morfologice specifice pancreatitei cronice [18]. Ecografia
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pancreatic exocrine pancreatic group had FEC-1 >200 pg/g.
According to recent years, FEC-1 assessment is a test with high
specificity and sensitivity, performed by the immunoenzymat-
ic method. Specificity of the method is considered 90-100%
and sensitivity 93-98% [14].

Enrolled patients were questioned. The primary data re-
cording sheet included information on the regular glycaemic
control and adjustment of insulin doses, frequency of acute
complications of DM - hypoglycaemia and hyperglycaemia.
Basal blood glucose and glycated haemoglobin (HbAlc) were
evaluated.

The presence of microvascular complications of DM has
been investigated: peripheral diabetic neuropathy (PDN), dia-
betic retinopathy (DR), diabetic nephropathy, autonomic car-
diovascular neuropathy (ACN). The Toronto Score (TCNS) was
used to diagnose PDN and assess its severity. Clinical score
evaluation allows correlation with structural lesions of the
peripheral nerves [15]. Each score component was rated 0-1
points depending on presence or absence, except for reflexes
that were rated 0, 1 or 2 points (normal, low or absent). The
score of 0-5 points signifies the absence of PDN, 6-8 points de-
notes light PDN, 9-11 points in the case of moderate PDN, and
over 12 points attests to severe PDN. The maximum score may
be 19 points.

For the ACN evaluation, was used the vegetative functional
tests known as Ewing’s test battery: variation of heart rate at
hyperpnoea, heart rate response to orthostatism, variation of
heart rate at Valsalva manoeuvre, blood pressure response to
orthostatism, and blood pressure response to isometric hand
contraction.

For the diagnosis of diabetic retinopathy the ophthalmo-
scopic examination was performed by the ophthalmologist
and the research was performed in the Ophthalmology unit of
the CMH “Sfanta Treime”. The ophthalmoscopic examination
allowed DR staging according to the International Council of
Ophthalmology (ICO) criteria: minimal, moderate or severe
non-proliferative diabetic retinopathy; proliferative diabetic
retinopathy [16].

Microalbuminuria was evaluated in the subjects included
in the research by qualitative testing, the positive value of
microalbuminuria was considered a criteria for estimating the
amount of nictemeral protein in the urine. Renal function was
evaluated using the estimated glomerular filtration rate [17].
Staging of chronic kidney disease was performed according to
the KDOQI (Kidney Disease Outcomes Quality Initiative) clas-
sification that sets five stages for chronic kidney disease in the
,Clinical Practice Guidelines For Chronic Kidney Disease: Evalu-
ation, Classification and Stratification”. The glomerular filtra-
tion rate (GFR) was determined by the formula MDRD.

Upper gastrointestinal tract radiography was performed
to evaluate gastric and intestinal motility. The organs of the
abdominal cavity were examined by ultrasound. This allowed
the assessment of the pancreas dimensions as well as the ex-
amination of the digestive organs in order to detect a possi-
ble organic pathology and to highlight possible morphological
criteria specific to the chronic pancreatitis [18]. The abdomi-
nal ultrasonography of the abdomen 4 jeun, after a minimum



abdomenului efectuatd a jeun, dupa un repaos alimentar de
minim 8 ore, a permis identificarea incetinirii pasajului gastric
prin depistarea continutului stomacal.

A fost cercetata valoarea peptidului C 1n sange la pacientii
inclusi in cercetare. Peptidul C reprezintd portiunea de mijloc
a insulinei si rezulta din clivajul proteolitic al moleculei pre-
cursoare proinsulina. Evaluarea peptidului C reprezinta o me-
toda relevanta de apreciere a secretiei restante endogene de
insulina la pacientii cu DZ tip I [19].

Datele de tip categorie sunt prezentate drept valoare ab-
soluta si relativa. Testul statistic aplicat pentru compararea
intre loturi: x2 Datele de tip continuu sunt sunt prezentate
drept medie si eroare standard. Testul statistic aplicat: t-Stu-
dent bicaudal nepereche. Gradul de corelare dintre doua vari-
abile a fost estimat prin prisma criteriului Pearson. Un p<0,05
a fost considerat a fi statistic semnificativ. Analiza statistica a
fost efectuata cu softul SPSS v. 22.

Rezultate

Pacientii din lotul cu IPE au avut o durata medie a DZ de
17,8+1,3 ani, pe cand subiectii din lotul fara IPE, au avut o du-
rata medie a bolii de 9,8+0,7 ani. O varsta mai tinara au avut
pacientii fara IPE (31,1+0,9 ani), comparativ cu cei cu IPE
(37,5+1,3 ani), varsta medie constituind 34,2+0,8 ani. Varsta
medie la debutul DZ a constituit 20,5 ani (£0,8), in lotul fara
IPE pacientii avand o varstd mai mica (19,6+1,1 ani), compa-
rativ cu lotul fara IPE (21,3%1,0 ani), fara a fi depistata vreo
diferenta statistic semnificativa. Nu au fost depistate diferente
semnificative statistic pe sexe intre loturile studiate. In Tabe-
lul 1, au fost prezentate caracteristicile generale ale loturilor
de cercetare.

Examinarea oftalmoscopica a permis diagnosticul retino-
patiei diabetice in loturile de cercetare. Majoritatea pacien-
tilor din lotul cu IPE, 53 (79,1%) de persoane, aveau modifi-
cari retiniene specifice RD. In lotul firad IPE, la 31 (43,7%) de
persoane s-au depistat oftalmoscopic modificari retiniene. Un
singur pacient din lotul fara IPE avea RD proliferativ, iar in
lotul cu IPE au fost 15 pacienti cu RD proliferativa. Majoritatea

Tabelul 1. Caracteristicile generale ale loturilor de cercetare.

Table 1. General characteristics of study groups.
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8-hour food rest period, allowed the identification of slowing
the stomach passage by detecting stomach contents.

We investigated the value of peptide C in the blood in pa-
tients included in the research. The peptide C represents the
middle portion of the insulin and results from the proteolytic
cleavage of the proinsulin precursor molecule. Peptide C eval-
uation is a relevant method of assessing endogenous insulin
secretion in patients with type I DM [19].

Category data are presented as an absolute and relative
value. The statistical test applied for comparison between
groups: x% Continuous type data are presented as average and
standard error. Applied statistical test: two tailed unpaired t-
Student test. The degree of correlation between two variables
was estimated by Pearson criterion. A p<0.05 was considered
statistically significant. The statistical analysis was performed
with the SPSS v. 22 software.

Results

Patients in the IPE group had an average DM duration
of 17.8+1.3 years, while subjects in the non-PEI group had
an average disease duration of 9.8+0.7 years. Patients with-
out PEI were younger (31.1+0.90 years) then those with PEI
(37.5%1.3 years), the average age being 34.2+0.8 years. The
average age at onset of DM was 20.5 years (+0.8), in the IPE
group, patients were younger (19.6+1.1 years) compared to
the non-PEI group (21.3£1.0 years), with no significant statis-
tical difference. No statistically significant gender differences
were found between the groups studied. Table 1 presents the
general characteristics of the research batches.

Ophthalmoscopic examination allowed the diagnosis of
diabetic retinopathy in the research groups. A number of
53 (79.1%) persons in the base group had DR-specific reti-
nal changes. In the non-PEI group, retinal ophthalmoscopic
changes were detected in 31 (43.7%) patients. One patient in
the non-PEI group had proliferative DR, and in the research
group there were 15 patients with proliferative DR. The ma-
jority of subjects with light non-proliferative DR (18 patients)
and moderate non-proliferative DR (9 patients) belonged to

Parametri Lot cu IPE / EPI group Lot fara IPE / non-EPI group
Parameters (n=67) (n=71) p
Varsta, ani
arsta, afl 37,5¢1,3 31,1£0,9 <0,001"
Age, years
Varsta la debutul DZ, ani 19,50,91 213+0,67 ~0,05"
Age of DM onset, years
Durata DZ, ani
17,8+1,2 9,8+0,7 ,001F
DM duration, years 8 810 <0,00
Barbati, n
7 40 (59,79 45 (63,49 0,05*
Mens, n ( %) ( %) >
Femei, n
20 (40,39 26 (36,69 0,05*
Women, n ( %) ( %) z

Notd: test statistic aplicat: - t-Student bicaudal nepereche; #- x2.
Note: applied statistical test: *- unpaired two tailed t-Student; *- .
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Tabelul 2. Stadiile retinopatiei diabetice in loturile de cercetare.

Table 2. Stages of diabetic retinopathy in study groups.
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Stadiile retinopatiei diabetice Lot cu IPE / EPI group Lot fara IPE / non-EPI group
Stages of diabetic retinopathy (n=67) (n=71) P
RD neproliferativd usoara
Mild non-proliferative DR 13 (24,5%) 18 (29%)
RD neproliferativd moderata
Moderate non-proliferative DR 7 (13,2%) 9 (29%)
<0,01

RD neproliferativa severa
Severe non-proliferative DR 18 (34%) 3(9,7%)
RD proliferativa

15 (28,3%) 1(3,2%)

Non-proliferative DR

Notd: test statistic aplicat: x?.
Note: applied statistical test: x°.

subiectilor cu RD neproliferativa usoara (18 pacienti) si RD
neproliferativd moderata (9 pacienti) apartineau lotului fara
IPE, pe cand pacientii din lotul cu IPE si cu RD, aveau, predo-
minant, stadii mai avansate ale RD (18 pacienti cu RD neproli-
ferativa severa si 15 pacienti cu RD proliferativa). Stadiile RD,
pe loturi, sunt prezentate in Tabelul 2.

Edem retinal a fost depistat la 26 (18,8%) dintre toti pa-
cientii Tnrolati, cu o prevalenta semnificativa in lotul cu IPE
(32,8% vs. 5,6%, p<0,001).

Prezenta microalbuminuriei si proteinuriei a fost constata-
td la 79 (57,2%) de pacienti din numarul total, cu o predomi-
nare semnificativi in lotul cu IPE - 48 (71,6%) de pacienti. In
lotul fara IPE, proteinuria a fost depistata la 31 (43,7%) de pa-
cienti (p<0,01). La pacientii din lotul cu IPE, s-au depistat va-
lori mai mari ale proteinei urinare, comparativ cu media pro-
teinuriei in lotul fara IPE (0,07+0,017 g/24 ore vs. 0,50+0,12
g/24 ore, p<0,01). A fost depistatd o corelare negativa slaba
intre proteinurie si FEC-1 (r=-0,263; p<0,01).

Stadializarea nefropatiei diabetice (ND), in functie de rata
filtrarii glomerulare (RFG) conform clasificarii KDOQ]I, a per-
mis evidentierea unei corelatii stranse dintre ND si IPE, cu o
predominare semnificativa a stadiilor avansate ale ND la pa-
cientii cu IPE (p<0,001). Din numarul total de pacienti inclusi
in cercetare, o valoare a RFG sub 90 ml/min/1,73 m? au avut-o
80 de pacienti. Majoritatea faceau parte din lotul cu IPE, in lo-
tul fara IPE inregistrandu-se, predominant, valori ale RFG pes-
te 90 ml/min/1,73 m? Stadii avansate ale ND, cu RFG <60 ml/
min/1,73 m?, s-au depistatla 21 de pacienti. Dintre acestea, 18
(26,9%) au fost pacienti din lotul cu IPE, dintre care, 2 aveau
BCR gr. V si se aflau la tratament cronic cu hemodializa. In lotul
fara IPE, doar 3 (4,2%) pacienti erau cu stadii avansate de ND
(BCR stadiul III KDOQI). Repartizarea pacientilor cercetati in
functie de RFG, conform stadializarii KDOQI a BCR, este repre-
zentatd In Tabelul 3.

NAC a fost depistatd la 94 (68,2%) dintre persoanele cer-
cetate. Majoritatea celor cu NAC faceau parte din lotul cu IPE
(58,1% vs. 49,3%, p<0,001). O NAC severa au inregistrat 17
(25,4%) pacienti din lotul cu IPE si 3 (4,2%) - din lotul fara
IPE. O NAC moderata a fost depistata la 27 (40,3%) de su-
biecti din lotul cu IPE vs. 9 (12,7%) - din lotul fara IPE. Doar 8

the non-PEI group, while patients with predominantly ad-
vanced DR status belonged to the research group (18 patients
with severe non-proliferative DR and 15 patients with Prolif-
erative DR). DR’s stages were shown in the research batches
in Table 2.

Retinal oedema was detected in 26 of the patients enrolled
in research, representing 18.8% of the total, with a significant
prevalence in the PEI group compared to the non-PEI group
(32.8% vs. 5.6%, p<0.001).

The presence of microalbuminuria and proteinuria was
found in 79 (57.2%) patients with a significant predominance
in the PEI group, where the prevalence of microalbuminu-
ria and proteinuria was 71.6% (48 patients). In the non-PEI
group, proteinuria was detected in fewer patients (31 patients
or 43.7%, p <0.01). In the PEI group, patients had higher pro-
tein values in the urine compared to the average proteinu-
ria level in the non-PEI group (0.07+0.017 g/24 hours vs.
0.50£0.12 g/24 h, p<0.01). A poor negative correlation be-
tween proteinuria and FEC-1 (r=-0.263; p<0.01) was found.

Staging the DN according to the glomerular filtration rate
(GFR) in the classification KDOQI allowed a strong correlation
of DN and PEI with a significant predominance of advanced
DN stages in PEI patients (p<0.001). Eighty patients of the
total number enrolled in research, had GFR below 90 ml/
min/1.73 m? In the non-PEI group predominant GFR values
were above 80 ml/min/1.73 m?2 The advanced stages of DN
with GFR <60 ml/min/1.73 m?were found in 21 patients: 18
(26.9%) patients in the PEI group (of whom 2 patients had
end-stage chronic kidney disease (CKD) and were in chronic
haemodialysis treatment and 3 (4.2%) patients from the non-
PEI group, with CKD III stage KDOQI. The distribution of pa-
tients from the GFR-dependent research groups according to
KDOQI staging of CKD is shown in Table 3.

ACN was detected in 94 (68.2%) persons from the number
included in the research. Most ACN subjects were part of the
PEI group (58.1% vs. 49.3%, p<0.001). Severe ACN recorded
17 (25.4%) patients in the research group and 3 (4.2%) pa-
tients in the non-PEI group. Moderate ACN was detected in 27
(40.3%) subjects in the research group and 9 (12.7%) subjects
in the non-PEI group. Only 8 (11.9%) patients in the research
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Tabelul 3. Rata filtrarii glomerulare in functie de valoarea FEC-1.

Table 3. Glomerular filtration rate according to FEC-1 value.

Rata filtrarii glomerulare, ml/min/1,73 m? Lot cu IPE / EPI group Lot fara IPE / non-EPI group

Glomerular filtration rate, ml/min/1,73 m? (n=67) (n=71) P
= 290 15 (22,4%) 43 (60,6%) <0,01
= 69-89 34 (50,7%) 25 (35,2%) <0,01
= 30-59 16 (23,9%) 3 (4,2%) <0,01
= <30 2 (4,6%) 0 <0,01

Notd: test statistic aplicat: x2.
Note: applied statistical test: x°.

(11,9%) pacienti din lotul cu IPE nu au inregistrat NAC vs. 36
(47,9%) - din lotul fara IPE.

Evaluand neuropatia diabetica periferica la pacientii din
lotul cu IPE, a fost obtinut un scor Toronto de 8,0+0,71 puncte,
ceea ce corespunde unei neuropatii periferice moderate-usoa-
re. Scorul calculat pentru lotul fara IPE a constituit 2,2+0,37
puncte, cu extreme intre 0 si 5 puncte, semnificand lipsa neu-
ropatiei periferice. Diferenta dintre scorurile Toronto ale lotu-
rilor de cercetare a fost statistic semnificativa (p<0,001).

Evaluarea neuropatiei autonome digestive a fost efectua-
ta prin cercetarea motilitatii gastrice si depistarea semnelor
de hipochinezie gastrica. Radioscopia digestiva superioara cu
masa baritata a permis depistarea incetinirii evacuarii gastrice
a masei baritate la 40 (35,7%) de persoane. in lotul cu IPE, au
fost 33 (63,5%) de persoane cu prelungirea timpului de eva-
cuare gastrica, iar in lotul fara IPE - 7 (11,7%), p<0,001. Conti-
nut gastric pe nemancate a fost depistatla 21 (18,6%) din per-
soanele cercetate, majoritatea (15 pacienti) ficand parte din
lotul cu IPE. in lotul de control, doar 6 (10%) pacienti au avut
semne de continut gastric pe nemancate (p<0,05). Dischinezie
gastrica hipomotorie a fost depistata la 40 (35,4%) de pacienti
din loturile cercetate. in lotul cu IPE, au fost 32 (60,4%) de
pacienti cu dischinezie hipomotorie, iar in lotul fara IPE - 8
(13,3%) pacienti (p<0,01).

Ecografia organelor abdominale a permis evidentierea
continutului gastric pe nemancate dupa o perioada de minim
8 ore de repaos alimentar. Semne de Incetinire a evacuarii gas-
trice au fost depistate la 20 (15,2%) de pacienti, cu o preva-
lentd mai mare la pacientii cu IPE - 14 (22,2%) vs. 6 (8,7%),
p<0,05.

in Tabelul 4, au fost reprezentate caracteristicile controlu-
lui glicemic in loturile de cercetare. Valoarea medie a glicemiei
bazale a constituit 7,79+0,194 mmol/l. in lotul cu IPE s-au in-
registrat valori mai mari ale glicemiei bazale, comparativ cu lo-
tul fara IPE (8,41+0,33 mmol/l vs. 7,21+£0,19 mmol/l, p<0,01).
Corelarea dintre valoarea glicemiei bazale si FEC-1 a fost slab
negativa (r=-0,227; p<0,01).

Un control glicemic mai prost in lotul cu IPE a fost confir-
mat si de catre valorile HbAlc, care au fost semnificativ mai
mari decat in lotul fara IPE. Valoarea medie a HBA1c in lotul
cu IPE a fostde 8,36+0,17%, iar cel fara IPE - de 7,80+0,131%.
Valoarea medie a HbA1lc a tuturor pacientilor inclusi in studiu

group did not report ACN, while in the non-PEI group the pro-
portion of patients without ACN was significantly higher (36
persons, 47.9%).

We obtained a Toronto score of 8.0£0.71 points assessing
peripheral diabetic neuropathy in patients in the PEI group,
which corresponds to a moderate-light peripheral neuropathy.
The score for the non-PEI group was 2.2+0.37 points, scores
between 0 and 5 points signifying the absence of peripheral
neuropathy. The difference between the Toronto scores of the
research groups was statistically significant (p<0.001).

Evaluation of autonomic digestive neuropathy was per-
formed by gastric motility research and gastric hypokinesia
signs. Superior digestive radioscopy with barite mass allowed
the detection of gastric emptying of the barite mass at 40
(35.7%) subjects. In the PEI group there were 33 persons with
prolonged gastric emptying time, and in the non-PEI group
there were 7 persons (63.5% vs. 11.7%, p<0.001). The gastric
content was found in 21 (18.6%) patients, the majority (15
patients) being part of the PEI group; in the non-PEI group
only 6 patients had signs of gastric emptying (28.3% vs. 10%,
p<0.05). Hypomotor gastric dyskinesia was detected at 40
(35.4%) patients of the investigated groups. In the PEI group
there were 32 (60.4%) patients with hypomotoric dyskinesia
and in the non-PEI group there were 8 (13.3%) patients with
hypomotoric dyskinesia (p<0.01).

Ultrasound of the abdominal organs allowed the gastric
contents to be displayed on an empty stomach after a mini-
mum of 8 hours of resting. Signs of slowing gastric emptying
were detected at 20 (15.2%) patients, with a higher preva-
lence of PEI patients - 14 (22.2%) patients of the PEI group,
compared to the non-PEI group - 6 (8.7%) patients (p<0.05).

Table 4 illustrates glycaemic control characteristics in the
research batches. The average level of glucose was 7.79+0.194
mmol/l. In the research group we recorded higher base-
line blood glucose levels compared to the non-PEI group
(8.41+0.33 mmol/l vs. 7.21£0.19 mmol/], p<0.01). The corre-
lation between basal and baseline FEC-1 was poorly negative
(r=-0.227; p<0.01).

A lower glycaemic control in the research group was also
confirmed by HbAlc values, which were higher compared
to the non-PEI group (p<0.05). The average level of HBAlc
in the baseline consisted of 8.36+0.17%, and the HbA1lc of
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Tabelul 4. Caracteristicile controlului glicemic in loturile de cercetare.
Table 4. Characteristics of glycaemic control in study groups.

MJHS 18(1)/2019

Parametri Lot cu IPE / EPI group

Lot fara IPE / non-EPI group

Parameters (n=67) (n=71) P
Autocontrol glicemic >2 ori/zi 29,9% 46,5% <0,01*
Glycaemic autocontrol >2 per day

Autocontrol glicemic 1-2 ori/zi 29,9% 40,8% <0,01#
Glycaemic autocontrol 1-2 per day

Autocontrol glicemic <1 data/zi 40,5% 12,7% <0,01*
Glycaemic autocontrol <1 per day

Cetoacidoza <1 episod/an 70,1% 85,7% >0,05%
Ketoacidosis <1 episode per year

Cetoacidoza 1-2 ori/an 26,9% 14,3% >0,05*
Ketoacidosis 1-2 episodes per year

Cetoacidoza >2 ori/an 3% 0% >0,05*
Ketoacidosis >2 episodes per year

Ajustarea regulata a dozelor de insulina 47,8% 78,9% <0,001*
Regular adjustment of insuline doses

HbAlc, % 8,36+0,17 7,840,131 <0,05*
HbAlc, %

Glicemia bazald, mmol/] 8,41+0,33 7,21+0,19 <0,01t

Basal blood glucose, mmol/l

Notd: test statistic aplicat: - t-Student bicaudal nepereche, #- x%
Note: applied statistical test: - unpaired two tailed t-Student; #~ 2.

a constituit 8,09+0,10%. A existat o corelare slab negativa din-
tre valoarea HbA1lc si FEC-1 (r=-0,255; p<0,01).

Dintre pacientii inclusi in cercetare, o ajustare a dozelor de
insulind au confirmat 88 (63,8%) de persoane, 56 (78,9%) fi-
ind din lotul fara IPE (p<0,001). Din lotul cu IPE, si-au ajustat
dozele de insulina 32 (47,8%) de persoane.

Autocontrolul glicemic mai mult de 2 ori in zi au mentionat
53 (38,4%) dintre pacientii inclusi In cercetare. Ponderea mai
mare a pacientilor cu un control glicemic mai intensiv au con-
stituit-o pacientii din lotul fara IPE, comparativ cu cei din lotul
fara IPE (46,5% vs. 29,9%; p<0,01). Au fost 29,9% din pacienti
din lotul cu IPE si 40,8% - din lotul fara IPE, care au mentio-
nat un control glicemic de 1-2 ori pe zi. Absenta controlului
glicemic zilnic, cu o frecventad de cateva ori in saptamang, au
declarat 40,5% din pacientii lotului cu IPE si 12,7% - din lotul
fara IPE.

Episoade rare de cetoacidoza (<1 episod/an), sau lipsa
lor, au mentionat 107 (78,1%) de pacienti din numarul total.
Frecventa episoadelor rare de cetoacidoza in lotul cu IPE a fost
70,1%, pe cand in lotul de control - 85,7%. Episoade mai frec-
vente de cetoacidoza, de 1-2 ori/an, au raportat 18 (26,9%)
pacienti din lotul cu IPE si 10 (14,3%) pacienti din lotul fara
IPE. Episoade frecvente (>2 episoade/an) au raportat doar 2
(3%) pacienti, ambii din lotul cu IPE.

Valoarea medie a peptidului C a constituit 0,352+0,014 ng/
ml (0,391+0,02 ng/ml vs. 0,314+0,019 ng/ml, p<0,01, in lotul
cu IPE si respectiv, fara IPE).

7.840.131% was determined in the non-PEI group. The
mean HbAlc score at the patients included in the study was
8.09+0.1%. There was a poor negative correlation between
HbA1c and FEC-1 (r=-0.255; p<0.01).

Eighty eight (63.8%) subjects from the non-PEI group
confirmed the adjustment of the insulin dose (p<0.001). The
78.9% of the patients (56 persons) of the non-PEI group are
adjusting the insulin dose. Of the baseline, 32 (47.8%) people
adjusted the insulin dose.

Fifty three (38.4%) of the patients included in the research
reported that they did glycaemic self-control more than 2
times a day. The higher proportion of patients with more in-
tense glycaemic control was the non-PEI group compared to
subjects in the PEI group (46.5% vs. 29.9%, p<0.01). There
were 29.9% of patients in the research group and 40.8% of
the non-PEI group who reported glycaemic control 1-2 times
a day. The absence of daily glycaemic control, with a frequency
of several times a week, was reported by 40.5% of the patients
in the research group and 12.7% of the non-PEI group.

Rare episodes of ketoacidosis, less than 1 episode/year, or
absence, reported 107 patients (78.1% of the total). The fre-
quency of rare ketoacidosis episodes in the research group
was 70.1%, while in the non-PEI group - 85.7%. More frequent
episodes of ketoacidosis, 1-2 times a year, reported 18 (26.9%)
patients in the IPE group and 10 (14.3%) patients in the non-
PEI group. Frequent episodes, more than 2 episodes/year, re-
ported only 2 (3%) patients, being part of the research group.

The mean C-peptide was 0.352+0.014 ng/ml and we ob-
tained a higher value in the non-PEI group (0.391+0.02 ng/
ml) compared to the PEI group (0.314+0.019 ng/ml, p<0.01).



Discutii

Cu toate ca insuficienta pancreatica exocrina este o condi-
tie patologica frecvent Intalnita la pacientii cu DZ, nu exista un
consens referitor la prevalenta si patogenia acestei complica-
tii. Pacientii cu DZ intrunesc mai multe conditii care predispun
la aparitia IPE: atrofia pancreasului exocrin in rezultatul redu-
cerii efectului trofic al concentratiilor locale mari de insulina
si al microangiopatiei; degradarea enzimatica prematura, ca
rezultat al reducerii timpului de contact in dismotilitatea in-
testinala si sindromul intestinului subtire contaminat (1. engl.
overgrowth syndrome); afectarea autoimuna a pancreasului
exocrin. Una dintre cele mai importante cauze ar fi micsorarea
stimuldrii neurohormonale endogene si alterarea reflexelor
entero-pancreatice, determinate de neuropatia autonoma di-
abetica.

La pacientii din lotul cu IPE a fost depistata o prevalenta
mai mare a complicatiilor DZ. Existenta IPE este asociata cu
cea a neuropatiei diabetice periferice. Un grad mai avansat de
neuropatie periferica a fost asociat cu o reducere mai semnifi-
cativa a FEC-1. Un stadiu mai avansat al nefropatiei diabetice
si valoarea proteinuriei mai mare a fost depistata in lotul pa-
cientilor cu IPE. S-a constatat predominarea gradelor severe
de NAC in lotul cu IPE, de asemenea - predominarea formelor
severe de RD.

Examinarea tranzitului digestiv prin radioscopia digestiva
superioard cu masa baritata a demonstrat incetinirea evacu-
arii gastrice la pacientii din lotul cu IPE, comparativ cu lotul
fara IPE. Examenul ecografic al abdomenului a permis depis-
tarea unei staze gastrice predominant in lotul cu IPE. Aceste
date ne permit sa stabilim existenta unei legaturi dintre IPE si
complicatiile microvasculare ale DZ tip I, IPE fiind consecinta
neuropatiei diabetice autonome sau complicatia DZ.

Rolul principal in etiopatogenia neuropatiei diabetice il
are hiperglicemia cronica. Aceasta afirmatie a fost sustinuta
de o serie de cerectari de amploare. Pacientii din lotul cu IPE
au avut parametri ai controlului glicemic care indica o com-
pensare de calitate inferioara a DZ, comparativ cu lotul fara
IPE. Autocontrolul glicemic neregulat si neajustarea dozelor
de insulinad sunt premizele unui control glicemic insuficient.
Un control glicemic calitativ este asociat cu reducerea ratei
complicatiilor microvasculare diabetice. Pacientii din lotul
cu IPE au avut o frecventa redusa a autocontrolului glicemic,
comparativ cu lotul fara IPE. Valoarea HbA1c mai mare in lo-
tul cu IPE confirma o compensare metabolica mai putin sa-
tisfacatoare. Valoarea HbAlc <7% este recomandatd pentru
majoritatea pacientilor cu DZ tip I pentru prevenirea compli-
catiilor DZ, iar anumitor pacienti, care nu prezinta risc de hi-
poglicemie, poate fi recomandatd o HbAlc <6,5% [21]. Aceste
recomandari, elaborate de ADA in 2017, sunt bazate pe rezul-
tatele studiului clinic randomizat controlat prospectiv DCCT,
cat si studiul EDIC, care au venit sd confirme persistenta be-
neficiului microvascular al controlului glicemic intensiv la pa-
cientii cu DZ tip I [20].

Diabetul zaharat tip I si disfunctia exocrind pancreaticd

Discussion

PEI is a pathological condition commonly encountered
at patients with DM, there is more controversial data on the
prevalence and pathogenesis of this complication. Patients
with DM have multiple conditions predisposed to PEI: exocrine
pancreasatrophyasaresultofreducingthe trophiceffectofhigh
local insulin concentrations and microangiopathy; premature
enzyme degradation as a result of reduced contact time in
intestinal dismotility and overgrowth syndrome; autoimmune
disorder of exocrine pancreas. One of the most important
causes would be the reduction of endogenous neurohormonal
stimulation and the alteration of entero-pancreatic reflexes as
a result of autonomic diabetic neuropathy.

At patients in the PEI group, we found a higher prevalence
of DM complications. The presence of PEI is correlated with
peripheral diabetic neuropathy, a more advanced degree of
peripheral neuropathy being associated with a more signifi-
cant reduction in FEC-1. A more advanced stage of diabetic
nephropathy and higher proteinuria was found in the batch of
PEI patients. There was a predominance of severe ACN grades
in the PEI group and the predominance of severe DR in the PEI
group.

Examination of digestive transit by radioscopy demon-
strated slowing of gastric emptying at patients in the PEI
group compared to the non-PEI group. The abdominal ultra-
sound examination allowed a predominant gastric stasis to be
found in the PEI group. These data allow us to establish a link
between PEI and microvascular complications of type I DM,
PEI being a consequence of autonomic diabetic neuropathy or
a DM complication.

The main role in the etiopathogenesis of diabetic neuropa-
thy is chronic hyperglycaemia. This statement was supported by
a number of large-scale applications. Patients in the PEI group
had glycaemic control parameters indicating a lower DM com-
pensation compared to the non-PEI group. Incorrect glycaemic
control and non-adjustment of insulin doses are the premises
of insufficient glycaemic control. Good glycaemic control is as-
sociated with reducing the rate of diabetic microvascular com-
plications. Patients in the PEI group had a reduced frequency of
glycaemic self-control compared to the non-PEI group. Higher
HbA1c at the base group confirms less satisfactory metabolic
compensation. The HbAlc <7% is recommended for the most
patients with type I DM for the prevention of DM complications,
and some patients who are at risk of hypoglycaemia may be
recommended for HbAlc <6.5% [21]. These ADA recommen-
dations from 2017 are based on the results of the DCCT pro-
spectively controlled clinical trial, and the EDIC study has con-
firmed the persistence of the microvascular benefit of intensive
glycaemic control in patients with type I DM [20].

Conclusions

PEI is a pathological condition with significant prevalence
at patients with type I DM, often asymptomatic. The impor-
tance of early diagnosis of this deficiency results from the
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Concluzii

IPE este o conditie patologica cu o prevalentd inalta la pa-
cientii cu DZ tip I, evoluand, deseori, asimptomatic. Importan-
ta diagnosticarii cat mai precoce a IPE rezulta din actiunea ei
negativa asupra echilibrului nutritional si celui metabolic, cu
consecinte nefavorabile pe termen lung.

Pacientii cu DZ tip [ cu durata mare a bolii, cu complica-
tii microvasculare diabetice si cu un control glicemic precar,
sunt acei care ar trebui investigati in vederea depistarii IPE. In
aceste circumstante, evaluarea FEC-1 reprezintd o metoda de
diagnostic simpla si accesibild. Terapia enzimatica de substi-
tutie, indicatad in cazurile de IPE severd, ar aduce beneficii pe
termen lung, ameliorand calitatea vietii si majorand speranta
la viatd a pacientilor.
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negative impact of the PEI on the nutritional and metabolic
balance with long-term adverse effects.

Patients with long-term type I DM, with diabetic microv-
ascular complications and poor glycaemic control are those
who should be investigated for PEI detection, and the FEC-1
assessment is a simple and accessible diagnostic method. Sub-
stitution enzyme therapy indicated when needed in severe PEI
cases would bring long-term benefits, improving quality of life
and increasing life expectancy.
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