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DA -Siniflama

I. Tip 1 diyabet (Genellikle mutlak insilin noksanligina sebep olan p-hucre yikimi vardir)

Tip 2 diyabet (insiilin direnci zemininde ilerleyici insiilin sekresyon defekti ile karakterizedir)

Ill. Gestasyonel diabetes mellitus (GDM: Gebelik sirasinda ortaya cikan ve genellikle dojumla birlikte dizelen

divahat farmudiorl

Journal of i
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doi:10.1111/jgh.14451

REVIEW ARTICLE

Diabetes of the exocrine pancreas

Katie Wynne, *" 2 Benedict Devereaux*® and Anne DornhorstT-**

*Department of Diabetes and Endocrinology, John Hunter Hospital, TUni versrcy of Newcastle, Newcastle New South Wales, *Royal Brisbane and
Women's Hospital, and *University of Queensland, Brishane Tale - . Hammersmith Hospital,

and **Imperial College London, London, UK anunu
Yeni tani konulan 7
° . ° . o (] aril
erigkin diyabetlerin % 1.8 Tip 3¢
Key words Abstract imlar
adenocarcinoma, cystic fibrosis, diabetes
mellitus, hemachromatosis, pancreatitis. Diabetes of the exocrine pancreas (DEP) is a form of diabetes that occurs due to pancreatic

disease. It is far more common than has been greviouslx considered, with a recent study

Accepted for publication 19 August 2018. showing 1.8% of adults with new-onset diabetes should have been classified as DEP. my
The majority 18 mlsamgnosea as type 2 diabetes mellitus (12DM).
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Ulkemizde Colyak hastahgi gériilme sikligi yiizde 1 ile binde 3 arasinda degismekte olup Tiirkiye'de 250 bin
ile 750 bin arasinda ¢olyak hastasi tahmin edilmekte iken ancak yiizde 10°’nuna tani konuldugu dikkate

alindiginda 25 binile 75 bin arasinda tani almis hasta beklenmektedir. Toplumda tani almamis hastalar buz

daginin gorunmeyen kismidir. Bakanligimizin Saglik Bilgi Sistemlerinden elde edilen verilere gore Turkiye'de

tani konan ¢6lyak hastaligl sayilarinin bélgelere gére dagilimi 2017 yiliicin asagida verilmekle birlikte 2019 yili
Mayis ayi itibari ile Ulkemizdeki Colyak hasta sayisi 68123'dUr.




Prevalence, %

General Population

At-Risk Groups

Algeria 5.6

SN LD Type 1 diabetes

Australia 0.4

Brazil 0.5 Autoimmune thyroid disease
Burkina Fasu 0 . . .

L i Autoimmune liver disease
Finland 1.0-2.4 Down Syndrome

Germany 0.2

India 0.3-1.0 Turner syndrome

Iran 0.5-1.0 e

—— e Williams syndrome

taly 09-10 IgA deficiency

Libya 0.8

The Netherlands 0.5 IgA nephropathy

New Zealand 1.2

Portugal 0.7

Russia 0.2

Spain 0.3-14

Sweden 0.5-2.9

Tunisia 0.6

Turkey 0.6-1.0

United Kingdom 0.9-1.5

irited States 9308 Leonard MM et al. Celiac Disease and Nonceliac Gluten Sensitivity A Review

JAMA. 2017.318(7):647-656.
Mean (weighted) 1.0



PANKREASIN BILINEN YUZU

(Endokrin Pankreas Yetersizligi)

!I- DIYABET




:_LPEY heden tanimiyoruz?

= Klinik yiizlerine agina degiliz!......... DUSUNMUYORUZ

¢olyak hastaligr gibi ATLIYORUZ!!



Primer ENZIM YAPILAMAZ

Pankreas fonksiyonel parenkimde

- Harabiyet

Lohr, Exocrine Pancreas Insufficiency, Uni-Med, 2010
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Review
Secretion from acinar cells of the exocrine pancreas: Role of
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i&lu’ren enteropatisinde PEY

Atrofik proksimal ince barsak mukozasindan uyarici (6z. CCK) hormonlarin salinimi W

Maton PN et al. Gastroenterology 1985;88:391-6.
Koop I et al. Z Gastroenterol 1987,;25:124-9.

Pankreasin enzim salinimi;
» Ekzojen CCKe yanit saglikli ile ayni
= Oral aminoasit verilmesi ile endojen uyari normalin yarisindan az

DiMagno EP et al. Gastroenterology 1972;63:25-32.
Schappi MG et al. Arch Dis Child 2002;86:50-3.
Carroccio A et al. Gut 1991;32:796-9.



| Gluten enteropatisi-

Primer ENZIM YAPILAMAZ

Pankreas fonksiyonel parenkimde .
- Harabiyet

- Denervasyon

- Bagirsak peptidleri etkisi |




Pankreas enzim yetersizligi
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Pankreas enzim yetersizligi
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Insulo-asiner portal sistem

Ekzokrin . Endokrin
pankreas pankreas
iulo-AcinarAxis) »

Venoz akim, lobilin santralinden perifere ekzokrin pankreasa dogru
Nyman et al. J Clin Invest 2008;118:3790-3797



Endokrin ve Ekzokrin Pankreas
Anatomik ve Fonksiyonel iliskilidir
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Adacik hormonlarini, yogun olarak ekzokrin pankr'easa tasir




Hipotalamohipofizer portal sistem fizyolojisi
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Adacik hormonlarini, yogun olarak ekzokrin pankreasa tasir




Insiiloasiner portal sistem fizyolojisi

S_Clgllkll bireyde
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Campbell-Thompson et al. Curr Diab Rep 2015;15:79
Keller & Layer Gut 2005,54:Suppl 6: vi9-29




Diyabette PEY fizyopatolojisi

n Tip 1 ve tip 2

= Lokal trofik hormonlarin yetersizligi ile atrofi

()

= Hiperinsilinizm ve insilin direnci asiner hiicrelerde insilin reseptdrlerinde "down requlation’
= Vaskiilopatiye bagli atrofi ‘ DIYC\bZT == PEY

= Diyabetik néropati nedeniyle ekzokrin sekresyonda disregtilasyon - enteropankreatik
reflekslerde bozulma

= Otoimmunite: beta-hiicrelerine + ekzokrin doku antijenlerine karsi

= Genetik defekt nedeniyle

Pirart J. Diabetes mellitus and its degenerative complications: a prospective study of 4,400 patients observed between 1947 and 1973. Diabetes Care 1978:;1:252, Adler G, Kern HF. Regulation of exocrine pancreatic secretory process by insulin. Horm Metab Res 1975;7:290-6,
Taniguchi T, Okazaki K, Okamoto M, Seko S, Tanaka J, Uchida K, et al. High prevalence of autoantibodies against carbonic anhydrase IT and lactoferrin in type 1 diabetes: concept of autoimmune exocrinopathy and endocrinopathy of the pancreas. Pancreas 2003;27:26-30,
Kobayashi T, Nakanishi K, Kajio H, Morinaga S, Sugimoto T, Murase T, et al. Pancreatic cytokeratin: an antigen of pancreatic exocrine cell autoantibodies in type 1 (insulin-dependent) diabetes mellitus. Diabetologia 1990;33:363-70, Raeder H, Johansson S, Holm PI, Haldorsen IS,



Tip 1 Diyabette insilitis

Asiner hicre - insilin iligkisi (otopsi ¢calismalarti)

= Tip 1 diyabetik hastada, hastalik yas::

= <1yl . insdlitis, insilin pozitif hicre yanindaki asiner hiicrelerde insilin negatiflerden fazla

zimojen graniiller var
= > 1 yil : asiner degraniilasyon (asinuslar kiigiik, zimojen graniiller az)

Foulis AK, et al. The histopathology of the pancreas in type 1 (insulin-dependent) diabetes mellitus: a 25-year
review of deaths in patients under 20 years of age in the United Kingdom. Diabetologia. 1986;29(5):267-74.

= Kadaverik organ vericilerinde Tip 1 diyabetiklerde, diyabetik olmayanlardan farkli olarak
ekzokrin alanlarda:
= Dentritik ve T lenfosit infiltrasyonlari var

Rodriguez-Calvo T, et al. Increased immune cell infiltration of the exocrine pancreas: a possible contribution
to the pathogenesis of type 1 diabetes. Diabetes. 2014.63(11):3880-90.

= Notrofilik infiltrasyon var

Valle A, et al Reduction of circulating neutrophils precedes and accompanies type 1 diabetes. Diabetes. 2013;62(6):2072-7.



Neonatal diyabet - monogenik diyabet

Pancreatic Protein, chromosome  Reported prevalence Inheritance Features in addition to neonatal diabetes
pathophysiology  or gene affected and low birth weight
Reduced p-csll K.arp channel 50% of FNDM and 25%  Autosomal dominant  Developmental delay and epilepay
function of TMDOM Or recessive
Chromosome 624 7094 of TMOM Variahle Macroglessia and umhilical hernia
GCK {recessive 6 cases of PNDM?7-79 Autosomal recessive  Both parents have heterozygous GCK-
mutation) (8 familias) associated hypearglycemia
SLC242 1 case of PNDMEY Autosomal dominant  Hypergalactosemia, hepatic failure
{1 family)
GLIS3 6 cases of PNDME1.82 Autosomal recessive  Congenital hypothyroidism, glaucoma, liver
{3 families) fibrogis and cystic kidney disease
Reduced FTF1A 5 cases of PNDM23 Autosomal recessive  Pancreatic and cerebellar agenesis
pancreas mass (2 families)
POX1 2 cases of PNDM5884 Autosomal recessive  Pancrealic agenssis
(2 families)
HNF1B 1 case of PNDM, 1 case  Autosomal domin Expcrng pancreas insufficiency an
of THDM2:85 (2 families) renal cysts
Increased p-cell EIF2AK3 25 cases of PNDM3587  Ajtosomal recessive  Spandy sia, renal failure,
dastruction {15 families) racurrant hapatitis and mental retardation
FOXP3 17 cases of PNDMBE-22 ¥ |inksd Immune dysregulation, intractable diarrhaa,
{13 families) eczemgtous skin rash and elevated IgE
INS 21 cases of PNDM3 Autosomal dominant  HNone
{15 familias)
Abbrevigtions: EIF2AKI. eukaryotic translation initiatipn fagtor 2-0 kinage 3 gene; FOXP3, forkhead box P3 gens, GOK, glucokingse gena; GLISS, GLIS family zing
fingar 3 gene; HNFIA, HNF1 homeohox B gena; MG, insulin geng; Kyp channel, ATR-zensitive potassium channal;, PDXY, pancreatic and ducdenal homeobox 1
gene (previausly termed (PF1); PNOM, permanent neonatal diabetes mellituz; PTELA, pancreas specific transcription factor, 1a gene; SLC242, soluate carrier
family 2, member 2 gens {pravicusly termed GLUT2] TMOM, transient neonatal diabetes medlitus.

Murphy R, et al. Clinical implications of a molecular genetic classification of monogenic p-cell diabetes. Nature Clinical Practise Endocrinology&Metabolism 2008;4:200-213




Diyabette PEY fizyopatolojisi

n Tip 1 ve tip 2
= Lokal trofik hormonlarin yetersizligi ile atrofi

]

= Hiperinsilinizm ve insilin direnci asiner hiicrelerde insiilin reseptérlerinde “"down reqgulation’
= Vaskiilopatiye bagli atrofi ‘ DlyabeT =>=> PEY

= Diyabetik noropati nedeniyle ekzokrin sekresyonda disregtilasyon - enteropankreatik

reflekslerde bozulma

= Otoimmunite: beta-hiicrelerine + ekzokrin doku antijenlerine karsi

Diyabet €=>PEY

= Genetik defekt nedeniyle

Pirart J. Diabetes mellitus and its degenerative complications: a prospective study of 4,400 patients observed between 1947 and 1973. Diabetes Care 1978;1:252, Adler G, Kern HF. Regulation of exocrine pancreatic secretory process by insulin. Horm Metab Res 1975:7:290-6,
Taniguchi T, Okazaki K, Okamoto M, Seko S, Tanaka J, Uchida K, et al. High prevalence of autoantibodies against carbonic anhydrase IT and lactoferrin in type 1 diabetes: concept of autoimmune exocrinopathy and endocrinopathy of the pancreas. Pancreas 2003;27:26-30,
Kobayashi T, Nakanishi K, Kajio H, Morinaga S, Sugimoto T, Murase T, et al. Pancreatic cytokeratin: an antigen of pancreatic exocrine cell autoantibodies in type 1 (insulin-dependent) diabetes mellitus. Diabetologia 1990;33:363-70, Raeder H, Johansson S, Holm PI, Haldorsen IS,
Mas E, Sbarra V, et al. Mutations in the CEL VNTR cause a syndrome of diabetes and pancreatic exocrine dysfunction. Nat Genet 2006;38:54-62.



Diyabette PEY fizyopatolojisi

anTip1vetip?2

» Tip 3¢ DM (Pankreatojenik diyabet) ‘ Diyabe’r €« PEY

Pirart J. Diabetes mellitus and its degenerative complications: a prospective study of 4,400 patients observed between 1947 and 1973. Diabetes Care 1978:1:252, Adler G, Kern HF. Regulation of exocrine pancreatic secretory process by insulin. Horm Metab Res 1975;7:290-6,
Taniguchi T, Okazaki K, Okamoto M, Seko S, Tanaka J, Uchida K, et al. High prevalence of autoantibodies against carbonic anhydrase IT and lactoferrin in type 1 diabetes: concept of autoimmune exocrinopathy and endocrinopathy of the pancreas. Pancreas 2003;27:26-30,
Kobayashi T, Nakanishi K, Kajio H, Morinaga S, Sugimoto T, Murase T, et al. Pancreatic cytokeratin: an antigen of pancreatic exocrine cell autoantibodies in type 1 (insulin-dependent) diabetes mellitus. Diabetologia 1990;33:363-70, Raeder H, Johansson S, Holm PI, Haldorsen IS,
Mas E Sbarra V, et al. Mutations in the CEL VNTR cause a syndrome of diabetes and pancreatic exocrine dysfunction. Nat Genet 2006:38:54-62.




Ewald N et al. Determinants of Exocrine Pancreatic Function as
Measured by Fecal Elastase-1 Concentrations (FEC) in Patients
with Diabetes Mellitus. Eur J Med Res. 2009;14:118-22.

1992 diyabetik hasta, 307 sinde fekal elastaz
Fekal elastaz, diyabet siiresi ve HbAlc ile ters, C-peptid ile dogru orantili

Diyabeft tipleri Tip-1 %124
Tlp-Z % 54 .4
Tlp-3 % 28.7
Tip? % 4.6.
CONCLUSIONS:

Exocrine insufficiency might be explained as a complication of diabetes mellitus.
However, it is more likely that type-3 diabetes is much more frequent than previously

believed. Consequently the evaluation of exocrine function and morphology should be included into the
clinical workup of any diabeftic patient at least at the time of manifestation.




Ewald N et al. Prevalence of diabetes mellitus secondary to pancreatic
diseases (type 3c). Diabetes Metab Res Rev. 2012;28:338-42.

= Alman galismasi, retrospektif
= Son 2 yilda tani konulan 1868 diyabetik hasta

» 172 olgu (% 9.2) tip 3c
cl. 135 kronik pankreatit (% 78.5) |

= 12 herediter hemokromatoz

= 14 pankreas kanseri

= 7 kistik fibroz

s Diyabetiklerin % 7.2 kronik pankreatit

= Baslangigta yarisi tip 2 olarak degerlendirilmis




I. Tip 1 diyabet (Genellikle mutlak insilin noksanligina sebep olan p-hucre yikimi vardir)

| lTlp 2 diyabet (insiilin direnci zemininde ilerleyici insiilin sekresyon defekti ile karakterizedir]
AN A Civmni LA~
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REVIEW ARTICLE
Diabetes of the exocrine pancreas

Katie Wynne, *T (2 Benedict Devereaux®® and Anne Dornhorst™**

*Department of Diabetes and Endocrinology, Joh

\Women's Hospital, and *University of Queensland yeni 1‘0”' ko nu Ian ital,

and **Imperial College London, London, UK

eriskin diyabetlerin % 1.8 Tip 3c

Key words
adenocarcinoma, cystic fibrosis, diabetes
mellitus, hemachromatosis, pancreatitis.

Diabetes of the exocrine pancreas (DEP) is a form of diabetes that occurs due to pancreatic

disease. It is far more common than has been previously considered, with a recent study
Accepted for publication 19 August 2018. showing 1.8% of adults with new-onset diabetes should have been classified as DEP.

The majority i1s misdiagnosed as type 2 diabetes mellitus (T2DM).

* Hiperuroial
* Somatostatinoma
e Digerleri
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= 8 PEYIi olgunun MR/MRCPsinde morfolojik degisiklikler;

= 5 inde VAR .. Tip 3c

= Tip 1 3 olgu
= Tip 2 (insiilin) 2 olgu

= 3 linde YOK ...
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Diyabette PEY fizyopatolojisi

anTip1vetip?2
= Lokal trofi e ; =

RN DIYABETIK EKZOKRIN PANKREATOPATI

= Vaskdilopati

Mohapatra S et al. Pancreas 2016.45:1104-10
= Diyabetik noropati nedeniyle ekzokrin sekresyonda disregulasyon - enteropankreati
reflekslerde bozulma

.............................................................................................................................................................................................................................

Pirart J. Diabetes mellitus and its degenerative complications: a prospective study of 4,400 patients observed between 1947 and 1973. Diabetes Care 1978;1:252, Adler G, Kern HF. Regulation of exocrine pancreatic secretory process by insulin. Horm Metab Res 1975;7:290-6,
Taniguchi T, Okazaki K, Okamoto M, Seko S, Tanaka J, Uchida K, et al. High prevalence of autoantibodies against carbonic anhydrase IT and lactoferrin in type 1 diabetes: concept of autoimmune exocrinopathy and endocrinopathy of the pancreas. Pancreas 2003;27:26-30,
Kobayashi T, Nakanishi K, Kajio H, Morinaga S, Sugimoto T, Murase T, et al. Pancreatic cytokeratin: an antigen of pancreatic exocrine cell autoantibodies in type 1 (insulin-dependent) diabetes mellitus. Diabetologia 1990;33:363-70, Raeder H, Johansson S, Holm PI, Haldorsen IS,
Mas E, Sbarra V, et al. Mutations in the CEL VNTR cause a syndrome of diabetes and pancreatic exocrine dysfunction. Nat Genet 2006;38:54-62.
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Exocrine Pancreatopathy (EP) Associated With Diabetes Mellitus (DM) Is
Histologically Distinct From Chronic Pancreatitis (CP): An International
Multi-Reader Blinded Study

Shounak Majumder, Lizhi Zhang, Nissy Philip, Raghuwansh Sah, Sonmoon Mohapatra,
Giuseppe Zamboni, Kenji Notohara, Vikram Deshpande, Volkan N. Adsay, Yoh Zen,
Thomas Smyrk, Suresh Chari
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| DIYABETIK EKZOKRIN PANKREATOPATI|

Diabetes Mellitus Is Associated With an

Exocrine Pancreatopathy
Conclusions From a Review of Literature

Sonmoon Mohapatra, MD,* Shounak Majumder, MD, T Thomas C. Smyrk, MD, | Lizhi Zhang, MD,
Aleksey Matveyenko, PhD, § Yogish C. Kudva, MD,|| and Suresh T. Chari, MD7

Pancreatic Volume, mL Volume/Size*

(Percentage P, Controls

Decrease vs vs Type 1
Author (Year) Type 1 Type 2 Controls Controls) DM/Type 2 DM
Bilgin et al*® (2009) — — — 4% <0.0001/—
Williams et al** (2007) 52.4 +17.1 — 101 + 19.5 48 <0.001/—
Sequeiros et al* (2010) 52.5 — 104.8 — <0.001/—
Williams et al** (2012) 91.9 + 6.4 —  1213+6.5 26 0.003/—
Burute et al*> (2014) = 72.7+£20.7 89.6 +22.7 = —/<0.001
Goda et al'® (2001) 452+ 19.5 68.7+18.8 71.5+18.7 20 <0.001/NS
Saisho et al*” (2007) — 70.0 £26.5 74.9 £27.0 7 —/<0.05
Phlllppe et al*' (201 1) 42

NS indicates not significant.



FIGURE 2. Aand B, Interacinar fibrosis without inflammation (200 <) in type 2 DM. A small normal duct is present in the upper left corner of A.
C, Large duct at lower right has denuded epithelium (likely artifact), but where intact, the epithelium and pancreatic duct glands are normal
(40x). D, Vasculopathy: small artery branches with wall thickened by amorphous pink material (200 x). Editor’s note: A colorimage
accompanies the online version of this article.
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Diabetes Mellitus Is Associated With an
Exocrine Pancreatopathy

Conclusions From a Review of Literature

Sonmoon Mohapatra, MD,* Shounak Majumder, MD, T Thomas C. Smyrk, MD, | Lizhi Zhang, MD,
Aleksey Matvevenko, PhD & Yaoich 0 Kudva MDD I and Suvech T Chmd MDF

Lazarus and Volk® (1961)
Histologic Features,* N (%) Maturity-Onset DM (n=50) Controls (n = 50) P

Interacinar fibrosis 15(30) 8 (16) 0.09
Interlobular fibrosis 19 (38) 4 (8) 0.0003
Periductular fibrosis —_ —

Inflammation

Lipomatosis 20 (40)
Arteriosclerosis 0.05

Age range (years) for cases/controls: Kim et al,”® 12-85/not stated; Lazarus and Volk,”” 40-85/matched for age and sex.
*Both studies graded features as mild, moderate, and severe (1+ to 3+): data shown are prevalence of moderate or higher.
TReported as found in “some.” equally in diabetic and nondiabetic pancreases.
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Exocrine Pancreatopathy
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Sonmoon Mohapatra, MD,* Shounak Majumder, MD, 7 Thomas C. Smyrk, MD, | Lizhi Zhang, MD.,}
Aleksey Matveyenko, PhD,§ Yogish C. Kudva, MD,|| and Suresh T. Chari, MD7

Pancreas 2016:45:1104-10

TABLE 3. Pooled Analysis of Studies of FE1 in 24

Total No. Subjects
Evaluated for
Type of Subjects Decreased FE1

ercentage of
Subjects With '
Decreased FE1 DM vs

(No. Studies) (<200/<100 png/gd (<200/<100 pg/g) Control
Type 1 DM (14) 1178/1566 39%/20% <0.001
Type 2 DM (7) 1938/1928 28%/14% <0.001
Controls (6) 940/940 13%/3% -

Total excludes studies by Nunes et al’{no DM subtypes), Ewald et al®
(percentage for <200 pg/g not available), Nahn et al,'® Laass et al,® and
Vesterhus et al'* (percentage for <100 pg/g Noavailable).

*P values for types 1 and 2 DM versus 0N
<0.00001 for <200 and <100 pg/g, respectively.



A CROSS SECTIONAL STUDY TO ASSESS THE PREVALENCE OF PANCREATIC EXOCRINE INSUFFICIENCY
AMONG DIABETES MELLITUS PATIENTS IN TURKEY

Kadir Demir’ 7, Cetin Karaca’, Emel Ahishali?, Methan Mastanzade?, Nurdan Gul', Fulya Turker!, Selda Celik’, Filiz Akyuz'
, Fatih Besisik!, Kubilay Karsidag*

'Gastroenterology Department, Istanbul University Medical School, “Gastroenterclogy Department, Dr. Lutfi Kirdar Kartal
Training and Research Hospital, *Internal Medicine Department, *Endocrinology Department, Istanbul University Medical
School, Istanbul, Turkey

= 216 hasta, > 18 yas, en az > 5 yil izlenen

= Istanbul Un, Tip Fakiiltesi ve Kartal E.A. Hastanesi

= Tip 1 : 70 hasta

= Tip 2 : 146 hasta

= PEY prevalansi

= PEY geligimi ile yas, cinsiyet, diyabet siiresi ve diyabet
komplikasyonlari (vaskilopati, retinopati, nefropati, néropati..) ile
arasinda iligki varligini irdelendi.

= Fekal elastaz 1 diizeyi >200 pg/g ise normal, >2100-<200 pg/g hafif,

< 100 pg/g agir PEY olarak degerlendirildi.

Pancreas, 2016;45:e39-40




iSONUCLAR - PEY prevalansi

Fekal elastaz 1 2200 yg/g < 200 yg/g 2100-<200 yg/g < 100 pg/g

N (%) N (%) N (%) N (%)

YANL:; 5 yildan daha uzun tanili
Tip 1 diyabetli 6-7 hastanin en az birinde
Tip 2 diyabetli 7-8 hastanin en az birinde PEY mevcut.




iTip 2 diyabette kotu glisemik kontrol ve PEY

= Tip 2 diyabetli 101 hasta, fekal elastaz 1
s 7% 16.8 (17 hasta) PEY saptanmis

= HbAlc >7 (grup A, 52 hasta) veya < 7 (grup B, 42 hasta)

» Fekal elastaz grup A'da daha diisiik
= 3859 = 1711 ug/qg, vs. 454.6 = 147.3 ug/g, p = 0.038

ce\Soe

“TerzinV, et al Prevalence of exocrine pancreatic insufficiency in type 2 diabetes mellitus with poor glycemic control.. Pancreatology - 2014; 14 (5); 356-60



Glisemik kontrol - PEY

Tipl DM Tip 2 DM .
(n=56) (n=98) Total (n=154)

HbAlc HbAlc HbAlc HbAlc HbAlc HbAlc
<7.0% 27.0% b <7.0% 27.0% b <7.0% 27.0% b
n (%) n (%) n (%) n (%) n(%) n(%)
PEY 2 9 9 11 11 20
VAR (18.2) (81.8) (45.0) (55.0) (35.5) (64.5)
PEY 12 47 1.00 38 87 0.19 50 134 0.342

YOK (20.3) (79.7) (30.4) (69.6) (27.2) (72.8)



Ewald N et al. Prevalence of diabetes mellitus secondary to pancreatic
diseases (type 3c). Diabetes Metab Res Rev. 2012;28:338-42.

= Alman galismasi, retrospektif
= Son 2 yilda tani konulan 1868 diyabetik hasta

» 172 olgu (% 9.2) tip 3c
q = 135 kronik pankreatit (% 78.5)|

= 12 herediter hemokromatoz

= 14 pankreas kanseri

= 7 kistik fibroz

g Diyabetiklerin % 7.2 kronik pankreatit

= Baslangigta yarisi tip 2 olarak degerlendirilmis
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» > 5 yillik diyabetik 150 olguda, 8 EPY - % 5.4

= 50 Tip 1 DM 7 6 (3 olgu)
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Insiilin kullanilan Tip 2 - PEY

s

| |PEY]YOK | PEY|VAR |
N YA N %o P
Tip 2 Insiilin 59 92.2 5 7.8
YOK (64 olgu)

Tip 2 Insiilin 67 817 15 18.3
VAR (82 olgu)

Insiilin gereksinimi duyan tip 2 diyabetlilerde;
PEY prevalansi 7 18.3 vs % 7.8 p=0.068




*Komplikasyonlu Tip 1 - PEY

= Noropati, retinopati, nefropati, kardiyovaskiiler

= Diyabetik ayak, serebrovaskiiler

En az bir 2200 yg/g < 200 ug/g
N (%) N (%)

komplikasyonu (N)

YOK (50 45 5 0.038
(=0 ey o | X2
14 6
VAR (20
&2 (% 70) (30)
Total (70) 2 x

(7% 84.3) (% 15.7)




i@zeﬂe

= Diyabet seyrinde PEY:

= Taninmamis primer pankreas hastaligi (Tip3c DM)

= Diyabetik ekzokrin pankreatopati nedeniyle gozlenebilir.
» PEY prevalansi Tip 1> tip 2 (5 yillik DMde =% 5-15)
» Diyabetik ekzokrin pankreatopati (DEP)

= Glisemi kontroliinde insilin kullanilan Tip 2 lilerde

= Organ komplikasyonu gelisen Tip 1 lilerde daha sik



O IgU’l 16.11.2012

DT, K, 29 yasinda, Istanbul dogumlu, halen Istanbul'da yasiyor

Yakinmasi  : Ishal
Oykiisii
26 yildir diyabetik, insilin kullaniyor.,
2 yildir nérojenik mesane sorunu mevcut.
Diskisi hep yumusak ve sekilsiz.
Sik sik ishal ataklari oluyor (2-3 kez bol sulu, fekal inkontinans ile birlikte).

Sosyal yasantisini olumsuz etkilemekte.

Iste calisamiyor. Defalarca doktora bagvurusu var...........



i Olgu - 1

= Ontani:  Nérojenik bagirsak (Intestinal hipomotilite)
Ince bagirsakta bakteriyel agiri geligim

Gluten enteropatisi

= Ciprofloksasin + metronidazol
= Metoklopramid



Laboratuvar

HbA1C : % 11.4
WBC
Hb /Hct: 11.5/ 35.9

PLT : 433.000 /mm3
Glikoz :108 mg/dL
BUN : 24 mg/dL
Kreatinin :1.1 mg/dL

AST : 35 TU/L

ALT : 23 IU/L

ALP :130 TU/L

GGT : 15 TU/L

B12 : 571

: 13100 /mm3

Kalsiyum : 9.7 mg/dL
Fosfor 4.2 mg/dL
Albumin :3.5¢g/dL
Gaita tetkiki :

erit

BOL VAR
BOL VAR

No6tral yag

Yag asidi

Ayakta direkt batin RG si
Ozellik YOK



i Olgu

Izlem
= Gerekli laboratuvar tetkikleri yapildi, ¢éliak hastaligi (gluten enteropatisi) yok

= Kreon 25. 000 U yemekle beraber
s Rabeprazol 20 mg kahvaltidan 30 dak 6nce



:_L]'Izlem - Olgu 1

s 24.11.2012 : Daha iyi, digki katilasmis.
= 1112013 : Digki sekilli, is buldu, ¢alhisiyor

Gastroskopi: gastroézofageal refld, gastrik bosalimda gecikme, eritematoz gastrit

= 25.1.2013 : Hayatindan memnun, digki sekilli, diski kagirma yok

= 20.12.2013: Son vizitinde halen tedaviye devam, sorun yok - replasman altinda fekal

elastaz 159 ug/g

... Tedaviye devam
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! The present study had several novel findings. First, low or un-
sAdetectable FE-1 levels in a population of patients with type 2 dia-
betes were not associated with typical malabsorption symptoms.

O
©
=
. O
Nicot .;3
Alcoh
Diabe 1 = g) 2 -
.13
[ ==
pt— = 5 ,
FE-1 (ug/g)
0

Intermediate Normal

u 309 Tip 2 LIVY TIUD 1UDI1Iiduud ICT\UCI)WCIUDIUL 1
= <200ug/g %10
= <100ug/g % 4.9



Serum/plasma analyte

Low FE-1 (n= 15)

Intermediate FE-1 (n=16)

Normal FE-1 (n=278)

Linear regression FE-1, 15—500 pg/g”

EPA (pg/ml) 25.7 (19.0) 425 (17.6) 39.2 (25.9) r=0.02
18.7 (6.4—63.6)** 40.4 (10.2—-69.5) 36.1 (3.7-201.3) B =0.0047 (-0.021, 0.031)
D= 0.72
DHA (pg/ml) 80.9 (23.7) 95.8 (24.6) 101.3 (44.6) r=0.05
79.1 (45.5—128.5) 102.3 (45.7—-139.5) 91.8 (29.6—314.5) f=0.017 (-0.025, 0.059)
p=042
Triglycerides (mmol/I) 2.07 (0.63) 1.68 (0.57) 2.00 (1.16) v vl
2.05 (1.24—-3.66) 1.63 (0.97-3.24) 1.67 (0.44—8.54) B =0.0009 (—0.0003, 0.0021)
p=0.15
Cholesterol (mmol/1) 443 (0.82) 4.46 (0.87) 4.69 (1.14) T=0.08"
4.33 (3.26—5.93) 4.39 (3.18—-6.54) 4,52 (2.41-9.27) 8 =0.0008 (—0.0005, 0.002)
p=0.22
Amylase (pkat/1) 0.85 (0.21) 0.95 (0.30) 1.03 (0.56) =TT
0.78 (0.60—1.30) 0.92 (0.57—1.65) 0.95 (0.27—6.40) f=0.0009 (0.0002, 0.0015)
p=0.007
Lipase (U/1) 36.9 (26.3) 37.2 (16.0) 61.6 (108.7) T=oar
—— 30.0 (9.0-115.0)* 35.5(19.0—-87.0)* 45.0 (8.0—1702.0) f=0.17 (0.037, 0.3)
p=0.012
25-Hydroxy 50.1 (27.9) 54.5 (17.5) 63.7 (26.6) =021
vitamin D (nmol/1) 40.0 (25.0-126.0)* 53.0 (32.0—86.0) 59.5 (13.0—152.0) B =0.048 (0.019, 0.078)
I
p=0.001
Vitamin K (nmol/l) 1.78 (2.72) 0.87 (0.61) 1.16 (1.20) _——rUs®
0.80 (0.24—9.79) 0.62 (0.29—1.98) 0.73 (0.00—9.19)° f=-0.0003 (-0.002, 0.001)
p=0.65
Mg (mmol/l) 0.73 (0.09) 0.72 (0.07) 0.74 (0.08) =TT
0.74 (0.59—-0.86) 0.72 (0.58—-0.87) 0.75 (0.48—0.94) f=0.00002 (—0.00007, 0.0001)
p=0.66
Retinol-binding protein (mg/l) 53.9 (15.7) 47.3 (8.0) 54.0 (14.8) r=0.09

56.1 (31.1-92.0) 46.0 (31.9-67.0) 52.1 (0.9-147.9)¢ =0.0098 (—0.0055, 0.025)

p=0.21

CK-18 M30 (U/I) 349 (182) 267 (105) 422 (388) =T

292 (159—-899) 235 (123—-494) 305 (90—2679) f=0.171 (-0.22, 0.56)

p=0.39

Albumin (g/1) 45.3 (2.09) 449 (2.82) 45.6 (2.56) =TT

— 46.0 (40.0—49.0) 455 (39.0-51.0) 45.0 (38.0—54.0)  =0.0031 (0.00035, 0.0059)
p=0.03

Prealbumin (mg/1) 267 (60) 254 (26) 273 (51) T=0.12

263 (184—-410) 259 (208—-296) 271 (137-518) B =0.049 (—0.0063, 0.01)

p=0.08

Values are given as mean (SD) in the first row and median (minimum—maximum) in the second row for each analyte. Linear regression FE-1, 15—500 png/g, is presented as the r
value,  coefficient, and 95% CI and p value. CK-18: cytokeratin-18, DHA: docosahexaenoic acid, EPA: eicosapentaenoic acid, FE-1: faecal elastase-1. *p < 0.05 vs. the normal FE-
1 group, **p < 0.05 vs. the intermediate FE-1 group, Kruskal—Wallis rank sum test followed by Wilcoxon paired rank sum test. “ n = 226, patients with FE-1 concentrations
>500 pg/g in one sample or two samples (n = 83) were not included in the analysis. ® Values were also log-transformed, but this did not result in a major change in the results
of the analucic The recrilte of the non-tran<formed data are nrecented €n— 257 90 264
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Gastrointestinal symptoms and
pancreatic exocrine insufficiency
in type 1 and type 2 diabetes

Michael H Cummings’
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Abstract
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in diabetes), or other common GI
related complaints such as irritable
bowel syndrome or inflammatory
bowel disease.

Pancrea tic exocrine insufficiency
(PEI) is characterised by an insuffi-
cient quantity of enzymes secreted
into the duodenum following a
meal to maintain normal digestive
processes.? In its severe form, it
is characterised by steatorrhoea
(frothy, foul smelling, buoyant
stools) and weight loss. However,
more commonly patients may pres-
ent with abdominal discomfort of
pain, diarrhoea or flatulence. In
addition, in patients with diabetes,
the result of erratic nutrient absorp-
tion may impact upon glycaemic
control. Traditionally, it is well

Recently, in our department we
have discussed our management
approach to GI symptomatology and
screening for PEL In consequence
we have introduced the routine
questioning of patients with diabetes
for GI symptoms, and screened for
PEI if our patients with diabetes
had symptomatology consistent with
the diagnosis.

The following overview high-
lights our findings having intro-
duced this new approach into our
clinical practice.

Methods

As part of our routine diabetes care
we collated the presence of GI symp-
toms which included steatorrhoea
and any unexpected weight loss

COPYRIGHT © 2015 JOHN WILEY & SONS

- Our review of clinical practice demonstrates that gastrointestinal (GI) symptoms were
common in patients with type 1 and type 2 diabetes seen within our diabetes service. In those
patients who are symptomatic, we observed that 42% had low faecal elastase 1 levels
consistent with the diagnosis of pancreatic exocrine insufficiency (PEIl). The presence of
steatorrhoea and weight loss alone were insufficient to screen for PEI, and other GI symptoms
| (such as diarrhoea, abdominal cramps/pain and bloating) need to be additionallx sought.

» LOpyrg

Practical Diabetes 2015; 32(2): 54-58



Cumming MH et al. Gastrointestinal symptoms and pancreatic exocrine
insufficiency in type 1 and type 2 diabetes Practical Diabetes 2015;
32(2): 54-58

GIS semptomlu 288 hasta;
= Tipl%28,tip2 %72
= 187erkek, ort. Yag 59+14 yil
= Ort diyabet yasi 1512 yil,
= HbAlc 72+19 mmol/mol.
Diyabet komplikasyonu:
= % 17.4 yok
= % 39.2 bir komplikasyon
= 7% 43.4 2 veya daha fazla komplikasyon mevcut

Hastalarda;
= > 1PEY digiindiiren GIS semptom varhigi % 24
= Duslk fekal elastaz % 42



| PEY semptomatolojisinde:
|+ Steatore givenilir degil.

|+ Ishal, abdominal agri ve

siskinlik (gaz) daha sik

 Bristol digki skala tip 5-6-7

sorgulanmali

Lyi glisemik kontrol (HbAlc < 5.3), % 17

Type Age M/F | Gl symptoms | HbAic | Complications | DM Rx DM
DM (years) o/o 8 3 (years)
T2DM | 75 F Type 6, steato | 80 Micro Insulin 16
TIDM | 60 M Type 5 104 Micro/macro Insulin 43
T2DM | 80 M Type 6 72 Micro Met, SU 10
T2DM |59 M Type 7, wt loss | 72 Micro Insulin 12
TIDM |36 M Type 6 68 Micro Insulin 13
T2DM | 63 F Type 6, steato | 79 Micro Insulin 42
T2DM | 55 M Type 5 43 Micro None 6
T2DM | 77 M Wt loss 70 Micro/macro Insulin 9
TIDM |68 F Type 5, wt loss | 103 None Insulin 4
TIDM |36 F Type 6 69 Micro Insulin 35
T2DM | 73 M Type 5, steato | 73 Micro/macro Insulin 9
T2DM | 74 F Type 5 53 Micro GLP, met, SU |19
T2DM | 67 F Type 5, steato | 48 Micro None 3
T2DM | 68 M Type 7, steato | 69 Micro/macro Insulin 19
T2DM | 80 F Type 5 92 Micro Insulin 17
T2DM |55 M Type 5 70 None Met, SU 14
T2DM | 47 M Type 5 101 Micro Insulin 15
TIDM | 69 F Steato 65 None Insulin, met |4
Variable Mean = SD

Age (years) 63+14

HbA1c (mmol/mol) 7417

Duration of diabetes (years) 16+12

% 67 > 10 yil

DM = diabetes mellitus; met = metformin; SU = sulphonylurea; GLP = GLP-1 agonist;
micro = microvascular complications; macro = macrovascular complications; steato = steatorrhoea.




Type 6, steato Rx g,';"ars)
Type 5 ulin 16

ulin 43
Type 6 t, SU 10
Type 7, wt loss [ulin 12

Type 6

Bristol Digki Sekli Skalasi

Type 6, steato

Type 5

W1t loss

Type 5, wt loss

Type Age M/F | Gl symptoms | Hb.
DM (years)

T2DM | 75 F Type 6, steato | 80
TIDM | 60 M Type 5 10
T2DM | 80 M Type 6 72
T2DM |59 M Type 7, wt loss | 72
T1IDM | 36 M Type 6 68
T2DM | 63 F Type 6, steato | 79
T2DM |55 M | Type5 43
T2DM | 77 M Wt loss 70
TIDM |68 F Type 5, wt loss | 10
TIDM | 36 F Type 6 69
T2DM | 73 M Type 5, steato | 73
T2DM | 74 F Type 5 53
T2DM | 67 F Type 5, steato | 48
T2DM | 68 M Type 7, steato | 69
T2DM | 80 F Type 5 92
T2DM |55 M | Type5 70
T2DM | 47 M Type 5 10
TIDM | 69 F Steato 65
Variable M

Age (years)

63

Type 6
Type 5, steato Tip 5
T 5
ype Tip 6
Type 5, steato
Tip 7

Type 7, steato

Type 5

HbA1c (mmol/mol)

74

Type 5

Duration of diabetes (years)

16

DM = diabetes mellitus; met = metformin; SU = sul
micro = microvascular complications; macro = macr

Type 5

ist;
o = steatorrhoea.

Steato

Kenarlari diizgiin olan kiigiik yumusak kiitleler

Kenarlari diizensiz sagakl pargalar, lapa gibi digki

| shal
Sulu, kati pargasi yok

Lewis ST, Heaton KW Scand J Gastroenterol 1997:32:920-924
Heaton KW, O’ Donnell LJ. J Clin Gastroenterol 1994:19:28-30



| Bristol Diski Sekli Skalasi

Tip 4 Sucuk ya da yilan gibi, diizgiin ve yumusak



i Pankreas enzim/ekzokrin yetersizligi...........

= Malabsorbsiyon (STEATORE)
= Kilo kayb:i

STEATORE [SHAL




PEY (pankreas enzim yetersizligi)
- tanisal testler

m Direkt testler
s Sekretin testi
= Sekretin-MRCP

s Indirekt testler

= Fekal elastaz
= Fekal kimotripsin

= 13C-mikst trigliserid solunum testi......
Test In favour Against
CFA Gold standard 72 h stool collection; 100 g standard diel; no simullaneous
PERT; not pancreas specific
Acid steatocrit Linear correlation with CFA also in a High fat diet needed; 24-72 h stool collection is ideal
single sample. Cood as sereening
Fecal elastase 1 Single stool sample; PERT can be Poor sensitivity in mild EPI, watery stools and small bowel
continued discasc
13C-mixed triglyceride breath test Simple; Also for mild forms of EP] and Requires further validation
therapy assessment
Fecal chymolrypsin Good for compliance control; Sensilivity low for clinical practice (chymolrypsin is variably
Single small stool sample Inactivated during inteslinal transit); not for mild EPL; watery
stools decrease enzyme activity; PERT must be discontinued
Secrelin-enhanced magnelic resonance Morphological and semi-quantilative Requires (urther validation
cholangiopancrealograpgy funclional changes
Nutritional status (magnesium < 2.05 mg/dL, | Simple Requires further validation

prealbumin, |albumin, [retinol binding protein,
lerritin, |hemoglobin)

CFA: Cocfficient of fat absorption; PERT: Pancreatic enzyme supplementation therapy; EPL Pancreatic exocrine insufficiency.



*Fekal elastaz diizeyi;
=Pankreas enzim yetersizligi
=Agir pankreas enzim yetersizligi

i Lipaz ng Fekal yag
5 VS g“' VS
;«f | Fekal elastaz i< Fekal elastaz
3 .

% normal lipase output FE-1 pglg

DiMClghO et al. NEJM 1977 288: 854 Fig. 2. Relationship between fecal fat output and elastase-1 fecal concentration in all
Y ! the studied patients. The horizontal line represents the upper normal limit of daily

DiMagno et al., Ann NY Acad Sci 1975, 252: 200 fecal fat output during a diet with a fat content of 100 g/day. Vertical lines represent
the limits between normal, moderately and severely impaired pancreatic function, as

classified by FE-1.
Benini et al., Pancreatology 2013, 13: 38-42
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Abstract
Aims Altered pancreatic exocrine function can be observed in patients with type 1 or type 2 diabetes. In the present study,
we evaluated the potential nutritional consequences of this dysfunction.

Methods Serum con

E, were assessed in af Group LL: patients with a fecal elastase-1 <200 ug/g

i Xiytseaiﬁiz AND a fecal chymotrypsin activity <6 U/g (both param-

patients with type | & eters decreased). bne (group
LN), or both (grou . .
Rests Severfl m.fr Group LN: patients with a fecal elastase-1 <200 ug/g OR N und far-

soluble vitamins. Patl 3 fecal chymotrypsin activity <6 U/g (only one decreased fhtype Lor
type 2 diabetes and a . |

of both elastase-1 an pal‘ametef)- pancreatic
SxacLinednetien, Group NN: patients with NORMAL fecal elastase-1

Conclusions Modest . o
tion. Patients with ty AND fecal Chymotr ypsin activity. nutritional

deficiencies.




Cholesterol (mmol/L)

Calcium (mmol/L)

ANOVA P<10° |anova P=0.0087|

BMI (kg/m?)
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Alexandre-Heymann L et al. Nutrional markers in patients with
diabetes and pancreatic exocrine failure. Acta Diabetologica 2019

PD LL LN NN P value
Vitamin D deficiency® (n, %) 42 (955%) 71(922%) 79(88.8%) 276(95.2%) 0.16
N=44 N=T1 N=89 N=290

Severe vitmninDdeﬁciencyb{H, %) 17(38.6%) 19(24.7%) 18(20.2%) 48(16.6%)  0.0058

Vitamin A deficiency® (n, %) 3(6.7%) 2(2.6%) 0 (0%) 1(0.33%) N/A
N=45 N=T8 N=9% N=295

Vitamin E deficiency? (n, %) 9 (22%) 7(9.2% 2(2.2% 4 (1.4% 0.0001
N=4] N=176 N=92 N=291

The P values indicated in the last column are the overall P values of the Chi-square tests. The test was not
applicable for vitamin A deficiency, because the number of patients with deficiency was too small

*As defined by a vitamin D concentration <75 nmol/Il
P As defined by a vitamin D concentration < 25 nmol/l
As defined by a vitamin A concentration <0.7 umol/l

dAs defined by a vitamin E concentration < 12 pmol/l



i Pankreas enzim/ekzokrin yetersizligi...........

= Malabsorbsiyon (STEATORE)
= Kilo kayb:i

= D vitamin eksikligi

Oral D vitamin (uygun dozda) replasman tedavisine yanitsizlikta

Malabsorbsiyon... PEY DUSUN

STEATORE [SHAL




PO Box 2345, Beijing 100023, China
Fax: +86-10-85381893
E-mail: wjg@wjgnet.com www.wjgnet.com

World J Gastroenterol 2005;11(3):372-376
World Journal of Gastroenterology 1SSN 1007-9327

ELSEVIE © 2005 The WIG Press and Elsevier Inc. All rights reserved.

e CLINICAL RESEARCH e
Impaired gastric myoelectricity in patients with chronic
pancreatitis: Role of maldigestion

Ching-Liang Lu, Chih-Yen Chen, Jiing-Chyuan Luo, Full-Young Chang, Shou-Dong Lee, Han-Chang Wu, JDZ Chen

In conclusion, CP patients have normal fasting but abnormal
postprandial gastric myoelectricity. The impairment involves
DF and DP as well as percentage of normal gastric slow waves.
These impairments can be restored with pancreatic enzyme
reglacement. Maldigestion is the likely factor leading to

abnormal postprandial stomach myoelectricity in CP patients.

Post-prandiyal distress sendromu !l




Fibrozis

 Ekzokrin pankreas

dokusunda azalma

Detlefsen et al., Virchow Archiv 2005, 447: 800-805




Yas ve pankreas yetersizligi

3,000 -

»
o
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Lipaz konsantrasyonu
(y= -8.4 x yas(y1l)+1,603; p<0.02)
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Yas ve pankreas yetersizligi

n=914
Yetmezlik Agir Yetmezlik
Yas (200 1g/9) (<100 wg/q)
h (%) n (%)
50 - 54 10/167 (6.0%) 5/167 (3.0%)
55 - 59 13/150 (8.7%) 7/150 (4.7%)
60 - 64 33/261 (12.6%) 13/261 (5.0%)
65 - 69 30/194 (15.5%) 14/194 (7.2%)
70 - 75 19/142 (13.4%) 8/142 (5.6%)

Tumd 105/914 (11.5%) 47/914 (5.1%)

Rothenbacher et al., Scand J Gastroenterol 2005;40:697



$ Pankreas enzim/ekzokrin yetersizligi...........

= Malabsorbsiyon (STEATORE)

= Kilo kayb:i

= D vitamin eksikligi

= A, E, Kvitamin veya Mg, Zn... eksikligi (A¢iklanamayan)
= Dispepsi (Tedaviye diregli FONKSIYONEL DISPEPSTI)
s Ishal (IBS-ishal baskin)

- OZ.YASLILARDA (> 60 YAS)

VARSA SUPHELEN VE ARASTIR



PEY ve birliktelikleri

Klinik durumlar
Kronik pankreatit

Tahmini prevalans
Mild hastalikta % 30, siddetli hastalikta % 85

Kistik fibrozis

Yeni doganlarin yaklasik % 85'inde

Diyabet
Tlp 1 % 26-44
Tlp 2 % 12-20
HIV/AIDS % 26-45
Intestinal hastaliklarda
IBS % 4-6
Colyak hastaligi % 12-30
IBH % 19-30
Inoperabl pankreas kanseri % 50-100
Cerrahi
Distal pankreatektomi 7% 19-80
Whipple cerrabhisi 70 56-98 Int J Clin Pract. 2018;72




iézeﬂe

= Diyabet seyrinde PEY:
= Taninmamis primer pankreas hastaligi (Tip3c DM)
= Diyabetik ekzokrin pankreatopati nedeniyle gozlenebilir.
= PEY prevalansi Tip 1> tip 2 (5 yilhik DMde 2% 5-15)
» Diyabetik ekzokrin pankreatopati
= Glisemi kontroliinde insilin gereksinimi duyulan Tip 2 lilerde

= Organ komplikasyonu gelisen Tip 1 lilerde daha sik



i Ozetle

Ozellikle:

* Glisemi kontroli kotd, tedaviye direngli (?)
* Yasli
« Zayif ve ishalli olgularda

= Diyabetin erken yasta baslamasi
= Diyabet yaslandiginda

DUSUNULMELT



iPEY tanisinda

= Kolay ulasilabilen ve ucuz standart bir test yok (Fecal elastase-1, veya 13C mixed
triglyceride breath test)

= PEY semptomlari gesitli ve genelde subjektif

= KIMDE SUPHELENMELIYIZ!

= PEY semptomlarinin ve etkilerinin hasta tarafindan bildirilen bir sonug (PRO) 6lglsi

(anket) (PEY-TEST), tedavi kararlarini yonlendirmek, hastalarin semptomlarini
izlemek ve hasta-klinisyen iletisimini gelistirmek i¢in standart bir degerlendirme olarak

rutin klinik uygulamada degerli olabilir.
Johnson CD et al. Pancreatology 2019;19:182-190



Amag: PEY-TEST'in Tirk hastalarda tanisal degeri ve
validasyonu

= Tirk Gastroenteroloji Dernegi (TGD) tarafindan desteklendi.
s TGD Pankreas ¢alisma Grubu tarafindan yirituldd.

= Dilek Oguz!, Miijde Soytiirk?,Kadir Demir3, Ismail Hakki Kalkan* Nevin Orug®,
Gaoksel Bengi?, Ozlem Giil Utku!, Nalan Giilsen Unal®, Ash Ciftibagi Ormeci3

IKirikkale Universitesi, Tip Fakiiltesi
29 Eyliil Universitesi, Tip Fakiiltesi
3Istanbul Universitesi, Tip Fakiiltesi
4TOBB Universitesi, Tip Fakiiltesi

5Ege Universitesi, Tip Fakiiltesi

*Bu ¢alisma, PEY siiphesi olan hastalardan kantitatif veriler toplamay: amaglayan Kirikkale, Ankara, Izmir ve
Istanbul'da yapilan ¢ok merkezli bir gézlem ¢alismasidir.



PEY-TEST
iT'Lir'k Hastalarinda Validasyonu - Sonuglar

s 161 katilimcr:
= 98 PEY hastasi, 63 saglikli

= 98 hasta
= 70 (%71), Kronik pankreatit
= 2 (%2), Kistik fibroizs
» 7 (%7.1), Tip1 DM
« 19 (%19.5), Tip 2 DM

s 71(%72) hasta, PEY-TEST e gore PEY tanmisini almistir.



rr/”’ N

| A | KARIN BOLGESI ILE ILGILI BILIRTILER )

LA / v H&¥IR, EVET  EVET.  EVET.  EVET,
S~ o Az e Ot fma T
1. Son 7 giin icinde mide agriniz oldu mu? 0 1 2 3 4

2. Son T gin iginde siskinlik hissi oldu mu? 0 1 2 3 4

3. Son 7 gian icinde karmimizda gurultu (ses) oldu mu? 0 1 2 3 4

4. Son 7 giin iginde gaz ¢ikardiniz mi? (yellendiniz mi ?) 0 1 2 3 4

5. Son 7 gin icinde gaz ¢ikardigimzda cok kot kokuyor muydu? 0 1 2 3 4

6. Son 7 gin icinde mideniz bulandi mi (ancak kusmadan/istifra etmeden)? 0 1 2 3 4

7. Son 7 gin icinde istahiniz azaldi mi? 0 1 2 3 4

Toplam Puan:

Ortalama Puan (A):

| B | BAGIRSAK HAREKETI ILE ILGILI BELIRTILER j
L HAYIR,  EVET EVET, EVET, EVET,
7 oy M SN PR gox P

B. Son 7 guon icinde ishal oldunuz mu? 0 1 2 3 4
9. Son 7 gin igcinde diskilama (blyiik abdest) igin acilen tuvalete gitme ihtiyaci hissettiniz mi? 0 1 2 3 4
10. Son 7 gun icinde daha agik renkli veya turuncu diskiladimz mi? 0 1 2 3 -
11. Son 7 gun icinde ¢ok kétd kokulu diskilamaniz oldu mu? 0 1 2 3 4
12. Son 7 giun icinde diskinizda yag goérdiiniz mi? 0 1 9 3 4

(tuvalet kagidinda yag olmasi, taharette yag hissi veya sifonla gitmeyen kirlilik gibi)

13. Son 7 giin icinde rahatsizhiginiz (enzim problemleriniz) nedeniyle tuvalete yakin olma

ihtiyaci hissettiniz mi? 0 1 2 3 4

Toplam Puan:

Ortalama Puan (B):

ORTALAMA TOPLAM PUAN (A+B/2):




PEY-TEST Puanlarinin Fekal Elastaz
Dizeylerine Gore Karsilastiriimasi

Ciddi sekilde diisuik Normal/hafif — orta
fekal elastaz diizeyi diisuk fekal elastaz
(ortalama, min-maks) | diizeyi (ortalama, min-
maks)

Abdominal semptomlar 2.2 (0.7-3.0) 1.3 (0-3.1) 0.01
Barsak hareketleri 1.0 (0-3.1) 0.5 (0-3.6) 0.04
semptomlari
Etkileri 0.5 (0-1.4) 0.4 (0-2.8) 0.6
Total semptom skoru 1.6 (0.5-3.0) 1.0 (0-2.7) 0.02
Total 6zet skoru 1.2 (0.3-2.4) 0.9 (0-2.6) 0.08

FE-1 diizeyi < 100 hastalarda karin semptom skoru, bagirsak hareketi
semptom skoru ve toplam semptom skoru anlamli olarak yiksekti




Uygulama

v’ Her ana / ara 6gun ile birlikte
v Uygun doz;

ana 6gin > 40.000 - 50.000 lipaz

ara 6giin > 25000 U lipaz

v Mide asitinin inhibisyonu etkinligi f (6zellikle
baslangi¢ dozlarinda sindirim sorunlari ve
beslenme durumu diizelmez ise)

Dominguez-Munoz Clin Gastroenterol 2011



Bristol Digki Sekli Skalasi

Tip 1 (9] @® @ | Findikgibiayri ayri sert pargalar
Sonuc¢ta TS b
Tip 2 “ Sucuk gibi ama yumrulu

Tip3

Sucuk gibi ama yiizeyinde ¢atlaklar var

SERN
Pankreas ekzokrin yetersizligi, tahmin edilenden siktir me+ | S | suyncayion g, isgin e ymso

Tip5 - ~ Kenarlar: diizgiin olan kiigiik yumugak kitleler

= Tanida fekal elastaz tetkiki yeterli gozikmektedir. e | S

Kenarlar: diizensiz sagakli pargalar, lapa gibi digki

. . wel | i Ishal
= Neden sadece kronik pankreatit degildir. L7 | | st poren

= Yaglanma ve diyabet/ IBH / ¢élyak hastaligi... gibi hastaliklarin seyrinde
gordlebilir

= Fonksiyonel hastaliklar (Fonkiyonel dispepsi / Irritabl bagirsak sendromu) gibi
prezente olabilir.

s SORUN : Her yetersizlikte daima agir klinik - steatore, ishal... beklenilmesidir.
s Bristol digki skalasi / PEY-Test........ PEY' i 6ngorebilirlll

85



Tip 1

Tip 2

Tip 3

Tip 4

Tip 5

Tip 6

Tip 7

Bristol Diski Sekli Skalasi

“
LA
<

Findik gibi ayri ayri sert pargalar
Kabiz

Sucuk gibi ama yumrulu

Sucuk gibi ama ylizeyinde ¢atlaklar var

Sucuk ya da yilan gibi, diizgiin ve yumusak
Kenarlari diizgiin olan kiiguk yumusak kitleler
Kenarlari diizensiz sagakli pargalar, lapa gibi digki

Ishal
Sulu, kati pargasi yok

Lewis ST, Heaton KW Scand J Gastroenterol 1997;32:920-924
Heaton KW, O’ Donnell LJ. J Clin Gastroenterol 1994;19:28-30



