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Pollz Terminology used within your service to
describe diabetes of the exocrine pancreas?

Z Type 3c diabetes

Z Secondary diabetes

Z Pancreatogenic diabetes

Z Diabetes of the exocrine pancreas (DEP)

Z Pancreatic diabetes

Z Post pancreatitis diabetes mellitus (PPDM)
Z Pancreatic cancer related diabetes (PCRD)
Z Pancreatic canceg Diabetes Mellitus (PDM)
Z Other







American Diabetes Association 2022 Etiologic classification of diabetes mellitus.
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A Diverse set of aetiologies within the classification of diabetes in
the context of the exocrine pancreas.
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A Pancreatitis can lead to Post Pancreatitis Diabetes Mellites e

1L Omheve

(PPDM). -

A Distinguishing feature is concurrent pancreatic exocrine T e
insufficiency. . S gt satrnessomtires st ot Asbetes

A Diagnostic criteria:
A Monoclonal faecal elastase test or direct exocrine function tests. T
A Pathological pancreatic imaging (endoscopic, US, MRI, CT). I E'?::ff";" PRSI
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*Diagnostic criteria by Ewald (2013)
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Table 2: Types of diabetes

WHO classification |
of diabetes- 2019 T

Hybrid forms of diabetes

Slowily evolving immune-mediated diabetes of adults

SN CLASSIFICATION § Ketosis prone type 2 diabetes
OF DIABETES @

MELLITUS Other specific types (see Tables) Diseases of the exocrine pancreas
2019

Manogenic diabetes Fibrocalculous pancreatopathy

- Monogenic defects of B-cell function Pancreatitis

- Monogenic defects in insulin action
; Trauma/pancreatectomy
@) e Dizeases of the expcrine pancreas
el Neoplasia
Endocrine disorders

Cystic fibrosis

Dnug- or chemical-induced
Haemochromatosis

Diseases of the exocrine pancreas nectons Others

Uncommon specific forms of immune-mediated diabetes

Any process that diffusely damages | -
the pancreas: pancreatitis trauma Other genetic syndromes sometimes associated with diabetes
infection, pancreatectomy. Unclassified diabetes

Thiz categony should be used temporarily when thera is not a clear diagnostic category especially close to the time

Diabetes related to pancreatic of diagnosis of diabetes
adenoca_lrcmoma IS CaUS_ed by other Hyperglyacemia first detected during pregnancy
mechanisms then reduction of beta
cell mass.

Diabetes mellitus in pregnancy

Gestational diabetes mellitus




RESEARCH ARTICLE

DIABETES, METABOLISM RESEARCIH AND REVIEWS

Diaberes Merab Res Rev 2012; 28: 338—-342.
Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002 /"dmrr. 2260

Prevalence of diabetes mellitus secondary to
pancreatic diseases (type 30)
Ewald et al. (2012)

= Type 1 Diabetes mellitus = Chronic Pancreatitis
» Hereditary Hemochromatosis
b “ Pancreatic Cancer

» Type 2 Diabetes mellitus .
« Type 3c Diabetes mellitus = « Status post Pancreatic Resection
« Cystic Fibrosis

Figure 1. Prevalence of diabetes type 1, type 2 and type 3c after Aetiology of diabetes mellitus type 3¢

reclassification

Diabetes Metab Res Rev 2012; 28: 338-342.
DOI: 10.1002/dmrr




Incidence, Demographics, and I oS
Clinical Characteristics of Diabetes e v o o,
of the Exocrine Pancreas (Type 3c): 4 ¢ Corea’ Plers AC. Gatenby.™

Simon A. Jones,"* and

A Retrospective Cohort Study Simon de Lusignon**

Diabetes Care 2017,40:1486~1493 | https.//dol.org/10.2337/dc17-0542

ZAdult-onset DMz Primary care records in the UK (n31780 NOD in adults).

Z Diabetes in pancreatic diseas@.59 per 100 000 person years.
Z Type 1-1.64 per 100 000 person years.
Z Type 2- 142.89 per 100 000 person years.

ZType 3¢ misdiagnosed in 87.5% (n559) as type 2 diabetes

ZPoorer glycaemic control

ZProgressed to insulin use in 5 years:
Z Type 2-4.1%
Z Acute pancreatitis 20.9%
Z Chronic pancreatic diseas&l5.8%




Implication of methods used to diagnose
hyperglycaemia in pancreatic cancer patients

Patient history | Fasting blood

or medical glucose
records

% diagnosed 127 29% 47% 41.7% 77%
as having (diabetes and
diabetes glucose
intolerance)




Diabetes diagnostic criteria and considerations

American Diabetes Association 2022

Table 2.2=Criteria for the diagnosis of diabetes
FPG =126 mg/dL (7.0 mmal/L). Fasting is defined as no caloric intake for at least 8 h.*

OR

2-h PG =200 mg/dL {11.1 mmol/L] during OGTT. The test should be performed as described

by WHO, using a glucose load containing the equivalent of 75 g anhydrous glucase
dissolved in water.*

OR

A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using 2 method
that is NGSP certified and standardized to the DCCT assay.*

OR

In a patient with classic symptoms of hyperglycemia or hyperghycemic crisis, a random
plasma glucose =200 mg/dL (11.1 mmalfL).

OCCT, Diabetes Control and Complications Trial, FPG, fasting plasma glucose; OGTT, oral glu-
cose tolerance test; WHO, World Health Organization; 2-h PG, 2-h plasma glucose. *In the
absence of unequivocal hyperglycemia, diagnosis requires two abnormal test results from
the same sample or in two separate test samples.

Z Fasting BG lower in pancreatic patients
with low glucagon.

Z Maldigestionz Untreated PEI.

ZHbAlc contraindicated during acute
lliness, steroids, post pancreatic
resection.

ZHbAlc less then 48mmol/mol does not
exclude diabetes.




Pathophysiology

Zlslets of Langerhang endocrine hormones 2’ 1 OAA o I AAEFEAE

Z Alpha cellg glucagon AEAAROAODS
Z Beta cellg insulin

# Deltaz somatostatin # PP deficiency hepatic insulin

Z Epsilonz Ghrelin resistance.
Z PP cellg F cells producing pancreatmlypeptide

ZPancreatic enzyme insufficiency

gz Absenceof islets 7 total pancreatectomy and maldigestion
(absolute def|C|enc¥O(|Jf)|nsuI|n, glucagon and ZRelationship between
ide).

pancreatic polypep endocrine and exocrine

_ _ _ _ function zincretin secretion.
ZPartial absence of functional isletsz chronic

pancreatitis, partial pancreatectomy, severe EPERT management
acute pancreatitis. (improving and unmasking

DM)

ZParaneoplasticz pancreatic ductal
adenocarcinoma




Hepatology
doi:10.1111/igh.14451

REVIEW ARTICLE

Diabetes of the exocrine pancreas

% and Anne Dormhorst™=*

Katie Wynne,* " 2 Benedict Devereaux

*Departrment of Diabaetes and Endocrinology, Jobn Honter Hospital, -rLlni\.rr:}r.-_-:iiy af Mewuocastle, Mewcastle, Mew South Wales, tFtu',.-'aI Brisbanse and
Wornen's Hospital, and "University of Queensland, Brisbane, Queensland, Australia; and Yimperial College Healthcare NHS Trust, Harmmmersmith Hospital,
and * *Impernal College London, Lordor, LE

Table 4 Secretory products of the cells in the islets of Langerbans and their endocrine effects

Cell type Frequency of cell type by pancreatic region (% islet volurme) Hormone released

Posterior head Antenor head, body, and tail

Very low (= 1%) Moderate (15%) Glucagon Stmulates the breakdown of

stored hepatic glycogen
during fasting

B cel Moderate (20 %) High (80%) Insulin Promotes storage of nutrients in
lver, muscle, and adipose lissue
Paracrine inhibition of a cells

PP cell High (80 %) Very low (<7 1%) PP FPolentiates the effect of insulin
on liver

& cell Very low (= 1%) Lovar (5% Somatostatin Slowing of nutrient absorption
from intestinal tract
Paracrine mhibition of glucagon
and insulin

PP, pancreatic polypeptide.




Pathophysiology of diabetes specific to
pancreatic cancer

Z Proposed mechanisms of hyperglycaemia

ZInsulin deficiency due to beta cell loss/dysfunction
Z Inflammatory mediators .

Z Paraneoplastic mechanism causing IR and beta cell dysfunction

Z Immunopathogenesis

Z Hepatic insulin resistance caused by reduction in pancreatic polypeptide

Z Peripheral insulin resistance

Z Reduced incretin effect

Z Genetic

Z Adrenomedullin and Vanin 1 as mediators of inflammation causing beta cell toxicity
Z Gut microbiome




PANCREATIC

Pancreatic Cancer Related N

About 1 in 100 ' Tina |
i n 4 people

- eople with ne t |
abetes are diagnosed wit diagnosed with pancreatic
I a e e S i hin ncer were first diagnosed
with diabetes

ca
years of their diabetes "

esness T
]

: . PHEHHHHHA
¢Riskfactors: S,
Zlong standing diabetes and i
ObeSIty National Cancer Institu

ZChronic pancreatitis NOD type 2 vs. PCRD

. _ ZSudden weight loss
ZNew onset diabetes 23 years prior | qwer BMI

to diagnosis of pancreatic cancer

ZDeteriorating BG control

ZDETECT study ZRapid on set of hyperglycaemia

Z ENDPAC study ZLack of response to escalating diabetes
medication

ZMalnutrition

ZGl symptoms

ZBiomarkers
ZClinical prediction models




Diabetes and cancer treatment pathway

Z2z 3 years prior to diagnosis

Z Post pancreatic surgery (metabolic response and loss of pancreatic tissue)
Z New onset

Z Exacerbation or resolution of PCRD
Z Coexisting type 2 and related to pancreatic surgery

Z During chemo/radiotherapy
Z Steroids
Z Pancreatitis (acute and chronic)
Frequent monitoring and long term follow up

Research and national guidelines




Clinical example 1z undiagnosed DM
Setting z Pancreatic surgical outpatients.
Pancreatic head adenocarcinoma
Z Struggling with:

Z Poor appetite, lethargy, weight loss (8kg over previous 8 weeks), steatorrhoea, taste changes, polyuria
and thirst.

ZRandom blood glucose20mmol/I
ZBMI 23kg/m2

ZCommenced pancreatic enzyme replacement
Z 75 000 with meals and 50 000 with snacks

ZFirst line dietary advice nutritional support avoiding high Gl/sugary drinks and
snacks

ZReferred to oncology for assessment for chemotherapy
ZDiabetic medication started by oncologist Friday ggliclazide 40mg bd




Clinical example Z misdiagnosed DM
Setting z Pancreatic surgical outpatients.
Pancreatic head adenocarcinoma

Z Diagnosed Type 2 diabetes 8 months ago. Z Unpick and explain type 2 diabetes and diabetes related

. . . _ to pancreatic cancer.
Z Following healthy eating advice for weight loss

_ Z Reframe nutritional goals.
Z Weight lossz 10kg, BMI 22kg/m2

Z Start on PERT review and assess considering Gl side
? Appetite reasonable but reduced portion sizes and effg\cts of Metformln and aptimise PER

T .. _—
AOT EAET C OOOCAOU &I 1T AOh 00O A AEI I OElI C I | x
options. Z Repeat BG and HbAlc (implication of starting PERT)

Z Prescribed metformin by GP Z Tertiary DM centre review depending outcome of BG

: : : : : . results.
Z Struggling with abdominal pain, bloating, wind,

urgency with slightly paler than usual stools. Z Nutritional supportz high protein/high kcal/low simple

o sugars and low Gil.
Z Not monitoring BG

_ _ Ig Exercisez Prehab service
Z Offered group type 2 diabetes support session by G
practice. Z Goalz optimise nutrition, glycaemic control and physical

_ _ function in preparation for pancreatic surgery.
Z MDTz work up for possible Pylorus Preserving

Pancreaticduodenectomy (PPPD)




Nutritional aims

In-line with cancer pathway and diabetes treatment

ZPrevent hypoglycaemic events (<4mmol/L)
ZMinimise hyperglycaemia

Pancreatic

zOptimise nutritional status o e

therapy
ZPEl management

ZMonitor and correct any micronutrient deficiency Vitamin and

mineral

ZAim HbAlc <53mmol/mol replacement
ZMinimise risks of longeterm complications

ZConsider lifestyle factors

ZEducation and understanding
ZChallenging type of DM to managaeassure and support.

Nutritiona
support

Diabetes
management




Care planning

ZHypoglycaemic awareness and gl OT EA OAEAAAOEA A1

treatment plan. ZMonitor BG regularly

ZRegular eating pattern, including ZIntensive insulin regimen: 10 x
starchy carbohydrates. per day or CGM

L ZManitor. BG, diet, exercise and PERT.
ZAvoid missing meals. OAOEOOISA "AEAAAOAOD

o . ZEnsureadequate PERT and monitor for
ZLimit simple sugars and refined

. . _glycaemic consequences
carbohydratesy especially sugary drinks™. _
and sweets. ELlfgstylechan?eszhalgohoé, ngklgg

ZNutritional drinks and exercise (prehab and beyon

ES'OW avoid jUice Style Adapted for pancreatic cancer patients from: Duggan et al (2017)

Zinsulin
ZCHO 2% 679 per bottle

ZSmall frequent meal pattern.

ZLower glycaemic index foods and meal
composition.




Enteral tube feeding and insulin management

Z Jointconsultations
Z Insulin profile and enteral feeding plan

Z MDT communication
g Alert z any interruption to feeding after insulin administerechypo risk.

Z Carbohydrate content of feeds
Z 1000kcal MCT/peptide feed contains ¥1B842g CHO

Z Consider oral intake hypo/hyper risk
2 PERT

Z Clinical conditiory
Z stressed catabolic state vs. recovery

Z Steroids/chemotherapy

Z Monitor, review and adjustment

Z Risk assess HETF and insulin management




DEVICE

Disposable pen

BRAND NAME GENERIC

Vial
RAPID ACTING INSULIN ANALOGUES/SHORT ACTING SOLUBLE INSULINS
FLEXPEN & FLEXTOUCH
KWIKPEN
KWIKPEN
SOLOSTAR

FLEXTOUCH

Novorapid Insulin Aspart
Insulin Lispro 100 units/ml
Humalog

200 units/ml

Apidra Insulin Glulisine

Fiasp Insulin Aspart
Actrapid x

Humulin S Human soluble insulin o

Insuman Rapid x x

LONG ACTING INSULIN ANALOGUES/INTERMEDIATE ACTING INSULINS
Insulin Detemir FLEXPEN & INNOLET
KWIKPEN
SOLOSTAR
SOLOSTAR
FLEXTOUCH
FLEXTOUCH

SOLOSTAR

Levemir
Abasaglar
Insulin Glargine
Lantus
Toujeo Insulin Glargine 300 units/ml
Insulin Degludec 100 units/ml

200 units/mil

Tresiba

Insuman Basal

Insulatard Isophane insulin INNOLET

Humulin | Vg KWIKPEN

PRE-MIXED BIPHASIC INSULIN ANALOGUES/ PRE-MIXED BIPHASIC INSULIN

Novomix 30 Biphasic insulin Aspart > FLEXPEN

Humalog Mix 25 KWIKPEN

Biphasic insulin Lispro
KWIKPEN

KWIKPEN

Insuman Comb 15 X . x
Soluble and Isophane insulin
SOLOSTAR

Humalog Mix 50
Humulin M3

Insuman Comb 25

Insuman Comb 50 x

Cartridge

CLOXxExCCimme ¢ x ¢ ¢ x<C o

CICISISIS %S

Insulin Activity

?

TIME PROFILE

Onset: Less than 15 mins
Pesk: 50-90 enins
Duration: 2-5 hours

Oaset Wahin J0 mins
Paske: 2-4& hours
Duration: Up 1o & hours

Onset: 2 howrs
Peaic Nore
Duration: 18-24 how's

Iasulin Activity

Onset: Within 30 mine
Peak: 2-4 Pours
Duration: Up %o 14 heurs

Time profile varies on
the proportion of short
acting insulin

DOSING SCHEDULE

Usually THREE times a day

IMMEDIATELY before, or just after food
Or
When required for Hyperglycaemia

Usually THREE times a day

30 minutes before, or just after food

ONCE or

TWICE a day

TWICE or THREE times a day
15 minutes
before, or just after food

TWICE daily
30 minutes, before food




Medication class Mode of action Pros/Cons and considerations

Decreasing gluconeogenesis by opposing the action of glucagon. Reduces risk of pancreatic cancer

Biguanides

Sulfonylureas
(SUs)

Glinides

Thiazolidinediones
(Glitazones)
(TZDs)

Alphaglycosidase inhibitors
(AGlIs)

Incretin based therapies
GLR1 analoguesinjection
DPR4 inhibitors- tablet

Sodium glucose co
transporter-2 (SGLT2)

Insulin

Metformin
*First line

Gliclazide,
Glibenclamide,
Glimepiride
Glipizide
Gilclazide
Nateglinide,
Repaglinide

Rosiglitazone,
Pioglitazone

Acarbose
Miglitol

Exenatide
Liraglutide
Sitagliptin
Saxagliptin
Linagliptin

Dapagliflozin
Canagliflozin
Empagliflozin

Increasing peripheral use of glucose.
Requires some residual functioning pancreas.
Insulin resistance

Stimulate beta cells in the pancreas to produce more insulin.

Stimulate beta cells in pancreas to produce more insulin

Binds to a receptor which promotes deposition of fat cells into
DAOEDEAOAI xEEAE EIi POl

Block and slow down the absorption of carbohydrates from the
GIT.

GLR1 incretin mimicg increases levels of incretins.

First line if hyperglycaemia mild

Sensitisation to cheme gemcitabine

Gl side effects and weight loss

Avoid with ongoing alcohol excegdactic acidosis risk
B12 malabsorption

Hypoglycaemia risk

Hyponatraemia

Avoid in severe renal and hepatic impairment
Absorption reduced by colesevelam

Useful in milder hyperglycaemia prior to starting insulin
Hypoglycaemia risk
Shorter half life then sulfonylureas

Shou]d be; avoided‘dge to ostgop0fosi§, fluid retention, conge§tive hqqrt o,lis~e:31
Waight gAin dbédt@iziedsd iDpepAeralda GESOE OU O1 ET OO0I
Avoid in patients with chronic pancreatitis

Increases PEI and weight loss
DKA and acute pancreatitis risk
Little or no evidence should be avoided

Gl side effects

DPR4 works by blocking the action of the enzyme which destroys Increased risk of acute pancreatitis

the hormone incretin. Incretin signals the pancreas to produce
more insulin and reduce hepatic glucose production.

Reduce renal reabsorption of glucose without stimulating insulin
release

Insulin replacement therapy

Pancreatic cancer risk
Current recommendation is to avoid in type 3cDM

DKA in insulin deficient patients and should not be prescribed

Anabolic effect for treating malnutrition
Hypoglycaemic risk
Carcinogenic




LTHT Algorithm for the Treatment of Hypoglycaemia in Adults with Diabetes
Hypoglycaemia is defined as capillary blood glucose (CBG) less than 4mmol/L

[ not less thanm dmmaoll bt syrmplomatc givve a small carbohnydrate snack)

Moderate
Patient conscious, orientated, able Patient conscious, able to swallow but Patient unconscious/ fitting/
to swallow and able to self-help disorientated or unable to self-help aggressive or nil by mouth (NBM)

For patients on IV insulin: In the event of hypoglycaemia (CEBG less than 4mmol/L), reduce IV insulin infusion @ 0.1 unithour. Correct hypoglycasmia as below, IV insulin MUST be restored
to an appropriate rate once patient’s CEG greater than 4mmoliL.

For enterally fed patients with mild or moderate hypoglycaesmia: Please refer to Leeds Health Pathways Hypoglycaemia guidelines for details.

Check airway, breathing and circulation and fast
Give 15-20g of quick acting carbohydrate Give 15-20g of quick acting carbohydrate e.g. 40%, bleep a doctor for urgent review

e.g. 1 bottle of glucose liguid Glucose oral gel (1.5-2 tubes) or consider 1mg IM
(e.g. Glucoduice), or 4-5 glucose tablats glucagon™

e Test CBG after 15 minutes. If still less than 4mmolL,
Test CBG after 15 minutes. If still less than can repaat 15-20qg of quick acting carbohydrate up to 3
d4mmolfL, can repeat above up to 3 times, times, Continue to test every 15 minutes

If this has beean repeated 3 times and patient If this has been repaated 3 times and patient not : :

not responding to treatment or clinically responding to reatment or clinically detericorating 3::2":"";5'55'5‘3 ||35.15D“nlan,:?mngl;ETF5p:1?:$L2wI
deteriorating, consider I 10% glucose at consider IV 10% glucose at 100mbhr (volume be r'ep-;eate-d up to a-lin';er.g I tent on clinical
100mithr (volume acconding to clinical according to clinical circumstance) — = P '

circumstance) or 1mg IM glucagon® ! .

: 3 . B . B

I 'V access secured give 150ml of 10% glucosa
over 15mins (rate &00mlhr)

i unable to guickly secure IV access give 1mg IM

glucagon®.

Test CBG every 15 minutes till CBG greater than

Blood glucose level should now be above 4ammolil. If able to swallow, give 20g of long-acting carbohydrate (e.g. 2 biscuits/ 1 piece of toast’ or next meal if due)
If IM glucagon has been used give 40g carbohydrate to replenish glycogen stores.,

For patients who are NBM and on IV insulin : Review and adjust IV insulin infusion. VWhen CBG greater than 4mmolL commeance 10% glucose at 100mithr
(volume according to clinical circumstancea)

For anterally fed patiants: Restart fead, or give bolus fead as per guideline or IV 10% glucose at 100m I hr.

DO NOT OMIT SUBSEQUENT DOSES OF INSULIM, CONTINUE REGULAR CBG MONITORING FOR 2448 HOURS AND GIVE HYPO EDUCATION. DOSE
ADJUSTMENT OF INSULIN MAY BE REQUIRED. REFER TO DIABETES TEAM IF HYPO UNEXPLAINED, SEVERE OR RECURRENT.

In all cases: IV Glucose and IM Glucagon must be prescribad on charts, and hypoglycaemia event documentead in patients notes. with completion of audit form

("HB Gilve ance only. Certain patients may respand poorly 1o glucagon i.e. those with malnourished, severs liver diseass, glucocorticoid deficisncy)



NICE guidelines NG28 Type 2 diabetes in adults
Mmanagement updated 31 March 2022)

Real time Continuous
) T OAOI EOOA

Glucose Monitor (rtCGM) o o
| Ol U OAATTAA #° A A FreeptyleLipreD | O
| Dexcom
Type 1 adults: A‘ Glucomenday
yP | 62z, | Guardiam connect
Z Everyone is offered a rtCGM or isCGM T GlucoRx Aidex

O

Type 2 adults:

Z Everyone who has multiple daily injections (two or
more daily insulin injections) and at least one of the
following:

1.  They have recurrent hypoglycaemia or severe
hypoglycaemia

. | 2N
2.  They have impaired hypoglycaemia awareness F[‘eeS'l'y|e Libre 2 4
3. .

They have a condition or disability which means
they are unable to selmonitor their blood
glucose.

They would otherwise be advised to self
monitor 8 times per day.




Supportive information




