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Cholelithiasis (Gallstones)
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ANATOMY & PHYSIOLOGY OF PANCREAS

of pancreas
Duct celis Acinar cells (Islets of Langerhans)

secrete aqueous secrete digestive
NaHCOj solution enzymes
| The glandular portions of
: Exocrine portion of pancreas the pancreas are grossly
F'gure 16.13 (Acinar and duct cells) exaggerated.



ANATOMY & PHYSIOLOGY OF PANCREAS

Exocrine Endocrine
Acinar and duct tissue Islets of Langerhans

Chase Up View of on
Islet of langethans

islet of Beta Alpha
Langerhans Cell Cell




> Acute pancreatitis

> Chronic pancreatitis




Acute pancreatitis
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CRP (used to measure severity in AP)
Procalcitonin (elevated?)

Lipase (>110; more sensitive than amylase)
Amylase (>250)

K™ (decreased)

Na™ (decreased)

PT or INR

Bilirubin (elevated)

Ca™ " (decreased?)

Gluc (=2007?)

Chol (total decreased)

LDL cholesterol (elevated?)
Trig (increased)

Mg™ " (decreased)

LDH (=700)
ALT (elevated)

AST (=>250)

WBC (>10,000 cells/mm?)
Alb (low)

pCO2 (increased)

pO2 (decreased)

BUN

H&H

Serum folate

ALP (increased)

Fecal fat study
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Fortunately, the majority of patients with AP have predicted
mild or moderately severe forms of the disease that are self-
limited with fully recovery in less than a week, in whom oral

feeding can be started within few days after the onset of AP

 BMI




Oral feeding shall be offered as soon as clinically
tolerated and independent of serum lipase concentrations

In patients with predicted mild AP
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» Oral feeding shall be offered as soon as clinically
tolerated and independent of serum lipase concentrations in

patients with predicted mild AP

> Low-fat, soft oral diet
» Most patients with AP suffer from disease of a
mild to moderate severity, non-necrotizing type

with an uncomplicated clinical course ‘




Tight regulation of triglyceride concentration after
presentation with AP was found to reduce the risk of
recurrence.

These include

» alow fat diet,

» encouragement of weight loss and

» treatment with a fibrate,

» with the addition of a statin If
hypercholesterolemia is present in addition to
hypertriglyceridemia
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o Small peptide based MCT formula

o High-protein, low-fat, semi elemental feeding

formula
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Nasoduodenal o
:Nasojejunal o
Severe Acute Pancreatitis complicated
(P 9595 O
o Postpyloric tube feeding

o Tube 1s placed more than 40 em into the jejunum, past the
ligament of Treitz, enteral feeds can be given without

stimulating pancreatic secretion




Fig. 81.3. The relative effects of proximal versus
distal jejunal feeding on the injured pancreas.
ARDS, acute respiratory distress syndrome; ARF
acute renal failure; CCK, cholecystokinin; GLP-1,
glucagon-like peptide-1; PYY, peptide YY.

PROXIMAL NASOGASTRIC/NASODUODENAL FEEDING

|

Amino acids, CCK and acetylcholine

Amino acids

Amino acids PYY, GLP-1

N\

DISTAL JEJUNAL FEEDING

Systemic inflammatory response

i

ARDS, ARF, MULTIPLE
ORGAN FAILURE




* In patients with AP a standard polymeric diet shall be used

 If EN is required in patients with AP, it should be
administered via a nasogastric tube. Administration via a
nasojejunal tube should be preferred in case of digestive
Intolerance.

+ 15% of patients will experience digestive intolerance, mostly
because of delayed gastric emptying and gastric outlet
syndrome: nasojejunal tube




Minimally invasive necrosectomy

Oral food intake in patients undergoing minimally invasive necrosectomy is safe
and feasible and should be initiated in

the first 24 h after the procedure, if the clinical state (hemodynamic stability, septic
parameters, gastric emptying) of the patient allows it.

In patients undergoing minimally invasive necrosectomy who are unable to be fed
orally, EN is indicated via nasojejunal as preferred route.




In patients with sewvere AP and intraabdominal pressure
(LAP) = 15 mmHg early EM shall be initiated via nasojejunal,
as the preferred route, or nasogastric tube. AP and the
clinical condition of patients during EMN shall be monitored
continuousiy.

Grade of Recommendation A — Strong consensus (91%6
agreement).

Recommendation 13

In patients with severe AP and AP = 15 mmHg EN should be
initiated wia nasojejunal route starting at 20 mLU/h,
increasing the rate according to the tolerance. Temporary
reduction or discontinuation of EMN should be considered
when AP values further increase under EN.

Grade of Recommendation B — Strong consensus (94%
agreaement).

Recommendation 14

In patients with sewvere AP and AP = 20 mmHg or in the
presence of ACS, EMN should be (temporarily) stopped and
PN should be initiated.

Grade of Recommendation GPP — Strong consensus (94%
agreament).




Aspiration Prevention
o Elevate the head of bed 30 to 45 degrees
o Prevent overfilling of the stomach with fluid

Severe diarrhea
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Chronic pancreatitis
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Complication:
o steatorrhea
o weilght loss

o diabetes mellitus




S59 951

o Toxic-metabolic

o Idiopathic

o Autoimmune

o Recurrent and Severe Acute Pancreatitis

o Obstructive

o Genetic




o Abdominal pain
o Weight loss
o Nausea, vomiting, or diarrhea

RS9 5 5259551 (olw,b 4 by e (3 O




Complications of Chronic Pancreatitis

o Narcotic addiction

o Impaired glucose tolerance

o Gastroparesis

o Cobalamin malabsorption

o Nondiabetic retinopathy

o Effusions with high amylase content
o Gastrointestinal bleeding

o Jaundice

o Cholangitis and/or biliary cirrhosis
o Subcutaneous fat necrosis

o Bone pain

o Pancreatic cancer
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o Vitamin B12
o Retinol

o Prothrombin time

o 25-hydroxy-cholecalciferol
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.l iy el HARRIS-BENEDICT EQUATION FOR
CALCULATING THE BASAL METABOLIC

RATE?
Males BEMR = 66.5 + (13.8 x body weight in kg) +
(5.0 % height in cm) — (6.8 X age in y)
Females EMR = 655 + (9.6 ¥ body weight in kg) +

(1.8 x height in cm) — (4.7 X age in y)

BEMR, basal metabolic rate.

“Once BMR is calculated, caloric needs are calculated by multiplying
the EMR by the activity factors as following: sedentary or little or

no exercise, multiply BMR by 1.2; lightly active, light exercise, or
sports 1 to 3 days per week, multiply BMR by 1.37; moderately active,
moderate exercise, or sports 3 to 5 days per week, multiply BMR by
1.55; heavy exercise, hard exercise, or sports 6 to 7 days per week,
multiply BMR by 1.72.




Early Chronic Pancreatitis
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Later Disease: Pancreatic Insufficiency
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+ Antacids, H2-receptor antagonists, or proton pump
inhibitors
+ Moderate-fat diet
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Table 57-6

-- Some Commercially Available Enzyme Supplements
Lipase Content (USP Units) s Minimal Dosage per Meal Needed to Treat Steatorrhea;

Non-Enteric-Coated Preparations -

Viokase B8 8,000 6 tablets
Viokase 16 16,000 3 tablets
llozyme 11,000 4 tablets
Generic pancrelipase 8,000 6 tablets

Enteric-Coated Preparations

Creon 5 5,000 9 capsules
Creon 10 10,000 & capsules
Creon 20 20,000 2 capsules
FPancrease MT 4 4 000 11 tablets
Pancrease MT 10 10,000 4 tablets
Pancrease MT 16 16,000 3 tablets
Pancrease MT 20 20,000 2 tablets
Ultrase MT & 5,000 10 tablets
Ultrase MT 12 12,000 4 tablets
Ultrase MT 18 18,000 3 tablets
Ultrase MT 20 20,000 2 tablets
Ku-Zyme HP 8,000 6 capsules
Zymase 12,000 4 capsules

Cotazym-5

5,000 9 capsules




Table 313-8 Frequently Utilized Pancreatic Enzyme Preparations

Enzyme Preparations Manufacturer, Location Lipase* |Protease* |Amylase*

Enteric Coated (EC)

Ultrase [EC microspheres in capsules] Axcan Pharma, Birmingham, AL
Ultrase 4,500 25,000 20,000
Ultrase 12 12,000 (39,000 39,000
Ultrase 18 18,000 58,500 58,500
Ultrase 20 20,000 65,000 |65,000

Creon [delayed-release capsules containing EC spheres) Solvay Pharmaceuticals, Marietta, GA
Creon 6 6,000 19,000 30,000
Creon 12 12,000 |38,000 60,000
Creon 24 24,000 76,000 120,000

Pancrease [EC microtablets in capsule] Ortho-McNeil Pharmaceuticals, Riritan, NJ
Pancrease MT 4 4,000 12,000 12,000
Fancrease MT 10 10,000 |30,000 30,000
Fancrease MT 16 16,000 |48,000 48,000
Fancrease MT 20 20,000 44,000  |56,000

Pancreacarb [EC microspheres (buffered) in delayed-release capsule] Digestive Care, Inc., Bethlehem, PA

Pancreacarb M5-8 8,000 45,000 40,000

Nonenteric Coated

Viokase (pancrelipase, USP) Tablets, Powder Axcan Scandipharm, Birmingham, AL
Viokase 8 g,000 30,000 30,000
Viokase 16 16,000 60,000 0,000
Viokase Powder: Lactose, sodium chloride, each 0.7 g (1/4 teaspoonful) 16,800 70,000 70,000




Later Disease: Pancreatic Insufficiency

1% 9 Sz (2lde sla sasg

x> 2lde sla sacg 5l

Sz @08 Olge 3l ey

SN ol d ¢ (Bl 1loy Candg b caslite con) Dl pis
B« S5l 5y

e augz g

yen = rsalizg Hgn JoSa

i3 B12 sy JoSo o

S3eeS Syge p3 O 4o Joloe S5 4 )2 58 Jskore sla (peling
D el s K iy 0508 (0,8 Sz




Oy Cadl SOl 5o (ol 4385 cadlye g Gloyo

i slalie 5l n, 4

o ST 5T 51 8 I3 Slge G e

X ???&09_,_,9)_,4

¢ LS slleS.




sl wdssllew do, VOB Y- O
Jbiell dous (Y908 = coginmgiiesl =

o 5,158 sl SOh o hles 5o Jhinl 435 50 ¥ Kl g peligls’ aie &l 51 o

Sitophobia o

o3z 15 5 oatissn g w5 emetlSIN L S L ol Sl Sy O




SN e azein B L o les yo
Thiamin 100 mg/day o
Folic Acid 1 mg/day o

Multi vitamin o




Monitoring and Evaluation

o Weight measurements: at least weekly
o Electrolytes, especially calcium
o Triglyceride

o Blood sugar
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Table 5
Mutritional assessment in the patient with chronic pancreatitis.

Anthropometric Biochemical Symptom Body
assessment ASSESSIMEnt assessment composition
s Change in body = Fat soluble s Change in dietary « CT/US
welght vitamins (A, intake imaging of
= Functional D, E, K} - Appetite muscle stores
ASSESSMEent: s« Bone health = Presence of (muscle
Hand-grip (Parathyroid symptoms that mass)
strength dyna- hormmone) impact on oral o DA
mometry /G=min s Trace intake (nausea/ SCANMINng
walk tests/sit to elements pain/indigestion/ (bone
stand rests. (Mmagnesium, early satiety) mineral
= Skin fold selenium, = Presence of density)
thickness, waist zinc) exocrine
circumference = Anemia endocrine
and mid arm screen (iron dysfunction
muscle studies, B12,
circumference. folate,
= Presence of ferritin amnd
ascites/edema CRF)
s Glycemic
control:
HbA1c and
random
glucose

CRP = C-reactive protein, HbAlc = hemoglobin Alc, CT = computed tomography,
US = ultrasound, DXA = dual-energy X-ray absorptiometry.




TABLE 8-12 Medications Used in Acute and Chronic Pancreatitis

Antibiotics Antibiotics may be needed to manage necrosis and systemic complications. X X

Bile satts Bile salts or water-miscible forms of fat-soluble vitamins may be needed. X X
Diuretics Diuretics such as acetazolamide (Diamox) may be needed to control luid retention. Nausea, vomiting, and X X
diarthea may result

Hy-receptor antaqonists  Cimetidine may deplete vitamin By, especially among the elderly. Histamine Hy-receptor antagonists or proton — X
(cimetidine, ranitiding)  pump inhibitors can improve fat malabsorption and steatorrhea.

Insulin Insulin may be necessary. Monitor for hypoglycemia during use. X X
Octreotide Octreotide may have a beneficial role in the management of acute pancreatits X -
Opiates Opiates may be prescribed for pain. X -
Painkillers Pain control requires the use of morphine-fike drugs (pethiding, morphine, and diamorphine), which have therisk ~ — X

of addiction, particularly if their use is not controlled.

Pancreatic enzymes 30,000 1U per meal may be needed to reduce steatorrhea to less than 20 g/d. Enteric coating is necessary to X X
prevent destruction by enzymes, Take enteric-coated enzymes with cimetidine, food, or antacids. Capsules or

tablets should be swallowed whole.

References: Drugs.com. Chronic pancreatitis medications. Available at http:/fwww.drugs.com/condition/chronic-pancreatitis htm. Accessed July 16, 2014; Patient information: Chronic pancreatiti
(Beyond the Basics). Available at: http:/www.uptodate.com/contents/chronic-pancreatitis-beyond-the-basics? Accessed July 16, 2014,



TABLE 8-10 Post-Transplant (Liver or Pancreas) Nutrition Guidelines

AR TTES

‘:..' : FAC

® e

e arany - - —— A ol
' LY S

Caoies ~ N%-%abovenomd  Maintenance: 30-35 kealkg depending  20%-30% sbovenomal  Maintenance: 30-35 kealkg depending
or measure through indirect  on activity level or measure through indrect  on activity level
calorimetry; increase for calorimetry; increase for
weight gain weight gain
Protein 1.3-2 ghgid 1 g/g/d 1.3-2 ghg/d 1 ofko/d
Carbohydrate 50%-70% of calories 50%-70% of calocies; restrict simple ~~ 45%~55% of keal; use 45%-55% of keal; use carbohydrate
SUQaS carbohydrate counting counting
Fat 30% of calories; up to 50%  <<30% of total calories; <10% satu-  25%~35% of keal, depending  25%-35% of total caories;
with severe hyperghycemia rated fats on lipid levels < 10% saturated fats
Up to 50% of calories with
severe hyperglycemia
Calcium 800-1200 mo/d 1-1.5 g/d (consider the need for vitamin  800-1200 mg/d 1000-1500 ma/d (consider the need for
D supplements) vitamin D supplements)
Sodium 2-4od 3-4 o/d -4 g/id -4 gid
Magnesumand  Encourage intake of foods Encourage imake of foods high in these  Encourage intake of foods Encourage ntake of foods high in these
phospharus high in these nutrients nutrients; supplement as needed high in these nutrients; sup-  nutrients; supplement as needed
plement as needed
Potassium Supplement or restrict based  Supplement or restrict based on serum  Supplement or restrict based  Supplement or restrict based on serum
on serum leveks levels on serum levels levels
Other vitamins and ~ Multivitamin—mineral: supple-  Adequate vitamin D will be needed to Multivitamin-mineral- supple-  Multivitamin-mineral: supplement to
minerals ment to DRI or RDA levels prevent deficiency, multivitamin-minerat  ment to RDA kevels RDA levels
supplement to DRI or RDA levels

Source: Hasse |, Matarese L. Medical nutrition therapy for ver, billary system, and exowine pancreas disosders. e Mahan L, Escont-Stump S, eds. Krawse's food nutrition and dist therapy,
13th ed. S1. Louts, MO: Elsevier; 2013.



Thanks for
your attention.




