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T4 22 2% 52 Loften neglected
(Family history)

Mendelian: autosomal dominant

* Hereditary pancreatitis (HP): multiple large pedigrees
— Acute Pancreatitis in 80% with the gene
— Chronic Pancreatitis in 50% with acute pancreatitis
— Pancreatic Cancer in >40% with chronic pancreafitis

« Gene: cationic trypsinogen (PRSS1)* Trypsin/SPINKl

» Variants: “Gain of function”
— Increase activation
- decreasing inactivation. r)
* HP —illustrated: C ’. € N291
~ Acute Pancreatitis (first) .:\ o
— Chronic Pancreatitis and complications (later) U\z <
~ Suggested a “two hit" CP model (SAPE)*™*. ) ,:\“

(ﬁ.

€ R122H

* Whitcomb &t al, Nature Genetics, 1996
** Whitcomb, Gut 1999

-

Hereditary pancreatitis is caused by a mutation in the
cationic trypsinogen gene. Whitcomb DC, Gorry MC,
Preston RA et al : Nat Genet. 1996 Oct;14(2):141-5. dor:
10.1038/mg1096-141.

(Dept of Medicine, University of Pittsburgh School of Medicine,
Pennsylvania )
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REVIEW

Genetic Risk in Chronic Pancreatitis: The Trypsin-Dependent
Pathway

Eszter Hegyi' () - Miklés Sahin-Téth'

Center for Exocrine Disorders, Department of
Molecular and Cell Biology, Boston University Henry
M. Goldman School of Dental Medicine, 72 East
Concord Street, Evans-433, Boston, MA 02118, USA
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Etiology FRQ: which patients should be tested
for pancreatitis-associated genetic abnormalities?

A search for PRSS1 and SPINK1 gene abnormalities should be considered in patients

with juvenile pancreatitis or CP of unknown origin and a family history. - Itis hoped that
greater consensus will be reached on the genes to be analyzed, gene counseling for mutation positive
individuals, and pancreatic cancer screening methods in patients with hereditary pancreatitis. Since the
report identifying mutation of the cationic trypsinogen (PRSS1) gene as the cause of hereditary 123 712 J
Gastroenterol (2022) 57:709—724 pancreatitis in 1996 [25], abnormalities in various pan creatitis-
associated genes, including cystic fibrosis mem brane conductance regulator (CFTR) [26, 27], pancreatic
secretory trypsin inhibitor (SPINK1)[28], chymotrypsin C (CTRC) [29], carboxypeptidase A1 (CPA1) [30],
and cal cium ion channel TRPV6 [31], have been reported. In the Japan National Survey of Hereditary
Pancreatitis [32], mutations in PRSS1 were found in 30 of 73 families (41.1%) and mutations in SPINK1 in
26 (35.6%). Genetic testing for PRSS1 and SPINK1 in patients with hereditary pancreatitis has been
reported in Europe and the US [33, 34]. Furthermore, the American College of Gastroen terology
guideline for CP [35] recommends that genetic tests for PRSS1, SPINK1, CFTR, and CTRC be performed
for CP of unknown origin, especially in young patients. In the 2019 clinical diagnostic criteria for CP [3, 4],
mutations in established pancreatitis-associated genes, such as PRSS1 and SPINK1, are included in the
diagnostic items for early stage CP, and the role of genetic testing in daily clinical practice is increasing.
However, pancreatitis-associated genetic tests are currently not covered by national health insurance in
Japan, and it is still unclear how abnormalities in SPINK1 should be handled in the diagnostic criteria for
hereditary pancreatitis. It is hoped that greater consensus will be reached by combining the genes to be
analyzed in the same genetic test, genetic counseling for mutation positive individuals, and improved
screening methods for pancreatic cancer in patients with hereditary pancreatitis.

L1553,L1554: Kyoko Shimizu et al : Evidence-based clinical practice guidelines for chronic
pancreatitis. 2021. J Gastroenterol (2022) 57:709-724
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Important and most recent
references from the PubMed

J Gastrointest Cancer. 2014 Mar;45(1):22-6. doi: 10.1007/s12029-013-9559-6.

Hereditary pancreatitis: dilemmas in differential diagnosis and therapeutic

approach.

Mastoraki An, Tzortzopoulou A, Tsela S, Danias N, Sakorafas G, Smyrniotis V, Arkadopoulos N.

HP usually appears with an acute, a recurrent acute, and a chronic phase,
referring to the inflammation of the pancreas and the symptoms' onset and
duration. The clinical features of acute pancreatitis begin in childhood and
last less than 6 months. HP carries a 50-70-fold increased risk of
pancreatic cancer within 7-30 years of disease onset.

J Gastroenterol. 2018 Jan;53(1):152-160. doi: 10.1007/s00535-017-1388-0. Epub 2017 Aug 31.

271 cases(153 males and 118 females) in 100 families. 41% had the PRSS1
mutations (p.R122H 33%, p.N291 8%) and 36% had the SPINK1 mutations .

DM :5.5% at 20,28.2 % at 40. pancreatic cancer diagnosis was 2.8% at
40 years old, 10.8% at 60 years, and 22.8% at 70 years
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1 75 case report
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Lin J T et al : Hereditary pancreatitis in a Chinese family

J. Clin Gastroenterology1990 Feb;12(1):81-4.
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Metabolic surgery for the treatment of hypertriglyceridemia-related pancreatitis
due to familial lipoprotein lipase deficiency.

Hsu SY, Ser KH, Lee WJ.

Surg Obes Relat Dis. 2014 Sep-Oct;10(5):995-8. doi: 10.1016/j.s0a

rd.2013.12.004.

Epub 2013 Dec 12.



Pancreatic cancer 'screening in persons
with family history of pancreatic cancer

Ming-Chu Chang et al :Amer. J Cancer Res 2017 Feb 1;7(2):357-369.

1 A total of three hundred and three risk individuals in 165 families
were enrolled with the mean age of 51.1 years, 38.3% of whom
were male. A total of 24 of 303 (7.9%) screened individuals had
the PRSS1 mutation, and 7/234 (0.3%) had the SPINK 1 mutation.
Nineteen (6.3%) risk individuals had pancreatic pathology
including seven with pancreatic cancer, and four with pancreatic
Mmucinous neoplasms.

i PRSS] mutation: 24 :
S5 ge O 1303 (7.9%) L8 Hereditary pancreatitis
1 SPINKI mutation: 7/234 FEEEE —(HEENMEE.
. FH “Re] D&
% Pancreatic cancer 7/303 OEE
1 %Ekg‘ﬁ In summary, pancreatic cancer screening may benefit in risk individuals with family history of

pancreatic cancer 1n our population. The diagnostic yield 1s similar to prior studies. MRCP as 1nitial screening
modality 1s safe and effective.



1 During alcoholic chronic pancreatitis, the cumulative
risk of cancer is estimated at 4% after 15 to 20 years.
This cumulative risk is higher in hereditary
pancreatitis: 19 and 12% in the case
of PRSS1 and SPINKT mutations, respectively, at an
age of 60 years.

Guillaume Le Cosquer 12 ¢4 Pancreatic Cancer in Chronic Pancreatitis:
Pathogenesis and Diagnostic Approach Cancers (Basel). 2023 Jan 26;15(3):761

(L1027)
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Inherited pancreatic cancer
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Family history, cigarette smoking, chronic pancreatitis, and diabetes are well-
established risk factors for pancreatic cancer. Pancreatic cancer is fundamentally a
genetic disease caused by both inherited and acquired genetic mutations. Family-
based heritability analysis reported 36% of pancreatic cancer was due to genetics.
Familial pancreatic cancer kindreds and patients affected by certain genetic
syndromes, for example HP, PJS, HBOC, FAMMM, and HNPCC.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5873957/#R1
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Family pancreatic cancer

Hemminki K, Li X. Familial and second primary pancreatic cancers: a
nationwide epidemiologic study from Sweden. Int J Cancer. 2003 Feb
10; 103(4):525-30.

@SIRS for pancreatic cancer (1.68, 95% CI 1.16-2.35) and pancreatic adenocarcinoma (1.73, 95% CI 1.13-2.54)
were increased when a parent presented with pancreatic cancer.
@SIRs for pancreatic cancer were 10.01 and 7.96 among offspring who were diagnosed before age 50 years
when parents were diagnosed with squamous cell and adenocarcinoma of the lung, respectively, before age
60 years.

Klein AP, Brune KA, Petersen GM, Goggins M, Tersmette AC, Offerhaus
GJA, et al. Prospective risk of pancreatic cancer in familial pancreatic

cancer kindreds. Cancer Res. 2004 Apr 1; 64(7): 2634-8.
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SERMET NE A\ HY E R
VI S

1 CC: Intermittent epigastralgia, in a heavy
drinker, from 9;00pm, ABOUT 2 HOURS

AF

ER heavy drinking WITH meal on

2016.03,03

1 Total amount of ethyl alcohol taken :more
than 200 gm.

1 History of heavy drinking : at least 6 years.
1 Beginning of drinking from 11,
1 Duration of drinking : 24 years.



N I H National Institute on Alcohol
Abuse and Alcoholism
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1 The term excessive drinking covers several different
groups.

- 1. Binge drinkers: men who have more than five drinks on
one occasion or women who have more than four drinks.

FN—RKIGSH, 2L —KIGAP
» 2.Heavy drinkers: men who have more than 15 drinks in a
week or women who have more than eight drinks. —[&li&

1588, 2L \— &8P
3. Women who drink during pregnancy
- 4. Anyone under age 21 who drinks: 2155 AR UE

Nearly one-third of American adults are "excessive” drinkers,

Excessive drinkingzs)

https://www.health.harvard.edu/bl
og/heavy-drinkers-arent-
necessarily-alcoholics-may-
(CDC) (2014.11.21) MLUALLDRUDRG TR almost-alcoholics-201411217539

Accessed on 2024.06.02.

Dr. Robert Brewer, Alcohol Program Lead at the ===
Centers for Disease Control and Prevention '{,.,3;{ E:Eﬂifgn;lealth
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Moderate drinking: (FJFEE 8108 ): 2x14=28 gm ethyl alcohol,
1ng 1s two "standard” drinks or less per
day. A standard drink (also called drink-equivalent) is 14
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Problem list

P1,(main problem): intermittent epigastralgia noted at 9
pm after taking dinner with a lot of alcohol (heavy intake,
more than 200 gm ethyl alcohol) in a 35 year old man with
long drinking history, more than 20 years.

P2, family history of acute pancreatitis, his father also
suffered from acute pancreatitis, His father died of
pancreatic cancer in 2015(at the age of 69)

P3.over weight noticed for six years. (BMI was 26.7)

P4. Hyperlipidemia, doubtful, 3 years ago. No treatment
was done.

TEEZHRAIIERT (Time of onset of disease)
: 2016.03.03.21:00



1 The diagnosis of acute pancreatitis requires
that at least two of the following three criteria
are met, based on the Revised Atlanta
Classification system:

» ]. Characteristic clinical features
2. Laboratory evidence

3. Imaging suggestive of pancreatitis



Lab. Data-1

1 E2ETE R R R BT LR B, MEE A
IR N Pt e o 7 e e sl A 52, B L*LF
TR H’“X%CT ERCP.#x. i HH = 14 ek <&
ZJFRA.

2 2 Hhifn v] DA E 2B Amylase 689, Lipase
1200.(2016.03.04, at 1:00am)

A 3.0 AT DA 28 5% Se S ] DA S B BB RS
1 Ca:7.8mg/dl, CRP:0.28
(2016.03.04,1am)-—25.32(2016.03.07 at 8 am)




Lab. Data-2

14. TG was 234 mg/dl (2016/03/04)f5i =, 12

A>1000, 3 Bk ek < BV R A
Total cholesterol : 250, LDL-C: 142 , HDL:35

1 5. Total bilirubin 1.2 mg/dl, GGT :543
1 GOT : 44, GPT : 51

16. WBC : 16.580,

17. A/G:3.92.4

18.BUN: 12, Cr. 1.2




P1, changed

1 P1,(main problem): intermittent
epigastralgia noted at 9pm on
2016.03.03. after taking dinner with a lot
of alcohol(heavy intake, more than 200 gm
ethyl alcohol) in a 35 year old man with
long drinking history, more than 20 years.
Epigastralgia became better on bending.
Serum amylase and lipase were
abnormally high. Serum calcium was
low(7.8 mg/dl), WBC was 16500, all
suggested severe disease.



P4 changed

1 P4. Hyperlipidemia, doubtful, 3 years
ago. No treatment was done.

1 Changed to >P4. Hyperlipidemia, 3
years ago. No treatment was done.

Present data on entry : cholesterol :265,
TG: 234, LDL-C: 182, HDL-C: 35



Add P5

1 PS5, abnormal liver function (high GGT)
(slightly abnormal AST and ALT) noticed
on entry to emergency.



Problem list changed

P1,(main problem): intermittent epigastralgia noted at 9pm after
taking dinner with a lot of alcohol(heavy intake, more than 200 gm
ethyl alcohol) in a 35 year old man with long drinking history, more
than 20 years. Serum amylase and lipase were abnormally high.
Serum calcium was low(7.8 mg/dl), WBC was 16500, all
suggested severe disease.

P2, family history of acute pancreatitis, his father also suffered from
acute pancreatitis, He was dead of pancreatic cancer in 2015.

P3.over weight noticed in six years. (BMI was 26.7)

P4. Hyperlipidemia, 3 years ago. No treatment was done. Present
data on entry : cholesterol :265, TG: 234, LDL-C: 182, HDL-C:

35

PS5, abnormal liver function (high GGT)(slightly abnormal AST
and ALT) noticed on entry to emergency.



Medical images-1
upright film of abdomen

COLON CUT OFF SIGN

Acute Pancreatitis

Plain films

An abdominal radiograph is helpful for excluding other causes of acute
abdominal pain, such as obstruction and perforation.

The abdominal (or chest radiograph) is not diagnostic and frequently
normal or may demonstrate:
1. sentinel loop

Sentinel IOOp. 2. colon cut off

3. diffuse ileus
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Pancreatitis

Clinical Findings
* Elevated lipase
* Epigastric pain
Imaging Findings

* Peripancreatic
stranding




Diagnosis®(Zk =2 &)

1 Acute severe pancreatitis, probably
necrotizing,

1 Dx. Evidence..

1 1. Typical history —epigastralgia better on bending, pain
1 referred to back

1 2. Abnormal amylase(689) and lipase(1200)

1 3. Radiological evidence sentinel loop

1 CT showed swollen pancreas and also fluid

1 sequestration.—pancreatic stranding

1 Chest radiography showed left pleural effusion



RRSOAP-1

1 Roots : alcoholic + HEREDITARY 7

1 Risk factors:

_ @jprolonged alcohol intake for 20 years or more

@ Heavy drinker for at least 6 years

@heavy alcohol intake before onset (240 gm or more)

@Associated with hyperlipidemia and overweight
(? Fatty infiltration)

@ low serum calcium,

@Evidence of leakage of pancreatic enzyme,-sentinel
loop and pleural effusion

@familial factors,



RRSOAP-2
Evidence of severe disease

1 1. Low serum calcium,
2. Evidence of leakage of pancreatic

enzyme,

Sentinel loop and colon cutoff

Fluid sequestration around the
pancreas

Pleural effusion, left, noticed by chest
X-ray



SRVl CEREEmIa
. J\/JSCJ]C]HS Causes of acute pancreatitis

' O!: e S (F \]\/“l J‘,_\| R / | @;G’e’nééc/anatomieal

 variants

- o E \ e High triglyceride
¢ Y SE - levels
* High calcium levels

No PRSS1 and SPINK1 gene abnormalities
Alcoholic pancreatitis, rather than hereditary pancreatitis.
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1 Etiology of acute pancreatitis--a multi-center study in Taiwan.

1 Chang MC et al (NTUH) :Hepatogastroenterology. 2003 Sep-Oct;50(53):1655-7
Patients with acute pancreatitis were collected from 8 major leading hospitals located at
northern, southern, middle and eastern Taiwan from July 1, 1998 to June 30, 2000.

1 1,193 patients with acute pancreatitis were identified. There were 852 (71.4%) men and
341 (28.6%) women with a mean age of 52.5 years, ranging from 9 to 100 years.
Etiology was identified as

alcohol in 423 (33.6%),

gallstones in 407 (34.1%),
hypertriglyceridemia in 147 (12.3%),
miscellaneous causes in 109 (9.1%), and
idiopathic causes in 107 (9.0%).

Patients with alcohol-related acute pancreatitis were the

you ngest (mean age: 41.5 years), while those with gallstone pancreatitis were the

eldest (mean age: 64.1 years) (p < 0.001). The predominant cause of acute pancreatitis

in women is gallstones, while alcohol is the leading cause of acute pancreatitis in

Taiwanese males. In northern Taiwan, gallstone is the major cause of acute

_ﬁ)_ancreatitis, while alcohol is the predominant etiology in middle, southern, and eastern
aiwan.



http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20MC%5bAuthor%5d&cauthor=true&cauthor_uid=14571809
http://www.ncbi.nlm.nih.gov/pubmed/14571809
http://www.ncbi.nlm.nih.gov/pubmed/14571809
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Epidemiology of First-Attack Acute Pancreatitis in Taiwan From 2000 Through 2009: A
Nationwide Population-Based Study

Shen, Hsiu-Nien et al ( Pancreas: July 2012 - Volume 41 - Issue 5 - p 696-702.)

107,349 patients with first-attack AP from the Taiwan

National Health Insurance Research Database between 2000 and 2009. Severe cases
were defined according to a modified Atlanta classification. Incidence rates were
standardized by direct method. The averaged annual incidence of first-attack AP was

estimated at per 100,000 persons and changed only slightly.

incidence increased in children (<15 years), elderly people (265 years), and patients
with biliary cause, but decreased in young to middle-aged men (15—-64 years). The

prevalence of severe cases increased which was
mainly caused by an increase of acute organ dysfunction (from 9.7% to 14.1%).

—2, 2olclarlalac)y

Despite that,

% for all cases and from

The overall incidence of first-attack AP changed slightly in Taiwan, which differs from
the increasing trend observed in most Western countries. Although more patients had

severe attacks in recent years, hospital mortality declined.


http://journals.lww.com/pancreasjournal/toc/2012/07000
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1436/100)000/year:

1 Time trends in incidence, etiology, and case fatality rate of the first attack of
acute pancreatitis. Omdal T et al (U. Bergen, Norway), Scand J Gastroenterol. 2011
Nov;46(11):1389-98

1 A total of 874 patients were discharged with a diagnosis of acute pancreatitis from the
two hospitals in this region between 1.1.1996 and 31.12.2006. Patient records were
reviewed and patients with a verifiable FAAP were identified. Demographic variables,
likely etiology, and outcome were registered. FAAP was verified in 567 (65%) of the
patients (300 women and 267 men) with a median age of 58 years (range 7-98).

and the gender-specific
incidence rates increased yearly by approx. 6% (p = 0.006). There was a decline in
diagnoses by s-Amylase from approx. 90% to 62% in 2006 and an increase in
diagnoses obtained by CT (p < 0.001).

The case fatality rate was
lowest among patients with gallstones (0.7%) and higher among patients with alcohol
(9%), miscellaneous (10.4%), and non-assessed etiology (6.6%) of FAAP (p < 0.05).
Male gender, increasing age, and etiology (alcohol, miscellaneous causes, and non-
assessed) were associated with increased case fatality rate in an adjusted regression
model (p < 0.001).

1 The incidence rate of FAAP is low and differs from that of official registries. The case
fatality rate is low, but related to gender, age, and likely etiology of FAAP.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Omdal%20T%5bAuthor%5d&cauthor=true&cauthor_uid=21830851
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http://www.ncbi.nlm.nih.gov/pubmed/21830851
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Risk of Diabetes Mellitus after First-Attack Acute Pancreatitis: A
National Population-Based Study. Shen HN'2?, et al (%73) Am J

Gastroenterol. 2015 Dec;110(12):1698-706.
Taiwan National Health Insurance.

2,966 first-attack AP patients and 11,864 non-AP general controls
individually matched on age and sex, with an AP/non-AP ratio of 1:4.

In the first partition of time (<3 months), the incidences of diabetes were
per 1,000 person-years in AP and control groups,
respectively;

In the second partition (=3 months),

respectively (adjusted HR 2.54)

the r;sk of diabetes was greater in men than in women (HR 3.21 vs.
1.58

¢5zm: The risk of diabetes increases by twofold after AP.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20HN%5bAuthor%5d&cauthor=true&cauthor_uid=26526084
https://www.ncbi.nlm.nih.gov/pubmed/26526084
https://www.ncbi.nlm.nih.gov/pubmed/26526084
https://www.ncbi.nlm.nih.gov/pubmed/26526084
https://www.ncbi.nlm.nih.gov/pubmed/26526084

1 alcohol in 423 (33.6%),-2>History

1 galistones in 407
(34.1%),>History, US, &%

1 hypertriglyceridemia in 147
(12.3%), 2 History and Lab.

1 miscellaneous causes in 109
(9.1%), and

1 idiopathic causes in 107 (9.0%). —
stone?

History taking 2/DE] DAf s HIWEH
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Alcoholic 2> 7

Gallstone

—>Laparoscopic
cholecystectomy

Hypertriglyceridemia

- Treatment of hyperlipidemia
Diet

Others---?

|diopathic ->?
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1 Alcoholic pancreatitis

Personal experience: After taking 40 gm
alcohol in a young Man, 50 years ago(1968.)

1 Alcoholic liver diseases
1 Alcoholic cirrhosis

1 Alcoholic dependence

SRear Ans: Ethyl alcohol.>80 gm/drink
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ng\{@gggﬁr Duration of heavy drinking
SIS > 12 years
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1 Heavy drinking.

1 EEEOR _
. NIAAA National Institute on Alcohol

Abuse and Alcoholism
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EVERHELERS (Legal drinking age)

1 EUABHESRY (J5EE ¢ Legal drinking age ) &fE A o] &2
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https://zh.wikipedia.org/wiki/%E6%B3%95%E5%BE%8B
https://zh.wikipedia.org/wiki/%E9%85%92
https://zh.wikipedia.org/w/index.php?title=%E5%9C%A8%E5%85%AC%E5%85%B1%E5%A0%B4%E5%90%88%E9%A3%B2%E9%85%92&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E8%8B%B1%E5%9C%8B
https://zh.wikipedia.org/wiki/%E9%85%92%E7%B2%BE%E9%A3%B2%E6%96%99%E5%88%97%E8%A1%A8
https://zh.wikipedia.org/zh-tw/%E5%90%88%E6%B3%95%E9%A3%B2%E9%85%92%E5%B9%B4%E9%BD%A1#cite_note-IARD-2
https://zh.wikipedia.org/wiki/%E6%BE%B3%E6%B4%B2
https://zh.wikipedia.org/zh-tw/%E5%90%88%E6%B3%95%E9%A3%B2%E9%85%92%E5%B9%B4%E9%BD%A1#cite_note-6
https://zh.wikipedia.org/zh-tw/%E5%90%88%E6%B3%95%E9%A3%B2%E9%85%92%E5%B9%B4%E9%BD%A1#cite_note-7
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Ethnic t-1-i1;fn=.;rence5 in risk factor;s c-f-a;::ute pancreatitis. J?ii E E[/\j Fniégm
1 s - NE RS E I BRI

= Author information

1 a Department of Surgery , MNational Taiwan ospital , Taipei , Taiwan.
2 b Office of Inte ice, pital . Puli , Taiwan.
3 c Depariment o d = i Chris: o , Puli , Taiwan.

A retrospective study of 622 patients with acute pancreatitis admitted to our
hospital (Puli Christian Hospital) from 2006 to 2014. The risk factors and
biochemical properties of acute pancreatitis were compared between
aborgines and nonaborgines.

RESULTS:

The first episode of acute pancreatitis amongst the aboriginal group was
commonly observed in young age groups (39.3 versus 47.8 years, p <0.05),
female patients (0.61 versus 0.27, p <0.05), and patients with a habit of drinking
alcohol (84% versus 65%, p < 0.05). Analysis of the biochemical properties and
risk factors demonstrated significantly high uric acid levels (7.63 versus

6.56 mg/dL, p <0.05), and an increased prevalence of alcohol-related
pancreatitis (60.0% versus 49.6%, p <0.05) in the aboriginal group.

Ethnic and geographic variations in the incidence of pancreatitis and post-pancreatits
diabetes mellitus in New Zealand: a nationwide population-based study

17th February 2017, Volume 130 Number 1430

Sayali & Pencharkar, Juby Mathew, Jinfeng Zhao, John A Windsor, Danie! ] Exeter, Max S Petrov
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10226468/#R10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10226468/#R11
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2016-2024 =51 1=2 S A5

1 3 ZX pancreatitis A[7%(2017-2019)

1 1Zgalcohol withdrawal A [5£(2020)

1 1ZXpulmonary embolism A [5£(2021) covid?
1 2Z¢hypoglycemic attack --Emergency

1 Regular OPD

i -Gl (~2024) . alcoholic liver disease, chronic

_ pancreatitis
1 Psychiatric (~2022) alcohol withdrawal and
i depression

1 Metabolism(~2024), DM
N Fsi2 8 MO, 7 7 S Ee i




Chronic pancreatitis

1 Chronic alcohol consumption is the single most common cause
of chronic pancreatitis, resulting in ~40% to 70% of all cases ,
and increases an individual's risk of developing pancreatic
cancer .

i Recurrent bouts of acute pancreatitis are associated with
progression to chronic pancreatitis and are more common in
chronic abusers of alcohol.

1 Furthermore, most analyses suggest that some degree

of chronic pancreatic injury already exists at the time of onset
of an AP episode [2].


https://www.ncbi.nlm.nih.gov/books/NBK537191/

Outcome a

& Acute pancreatitis---------------------- aged 35
a (etiology)

+ Recurrent attack-->

|




Chronic pancreatitis, CT

Chronic Pancreatitis

Findings

Multiple punctate calcifications throughout the uncinate head, body
and tail with associated diffuse fatty replacement. No intrapancreatic
ductal dilatation 1s demonstrated. No abnormal areas of
enhancement are present. Fatty infiltration of the liver. Calcification
1s demonstrated within the lower pole of the left kidney.

ARG - EEREE
Bk




exocrine pancreatic insufficiency
(EPI)

1 [EREINTIATHEE R 2 ( exocrlne pancreatic
insufficiency » EPl) EZ HHNEEER ~ JHE{EE
P et e 2 - A 2 BRI R TR JE.

1 EPIf2&~ :@%@V HAR AR > BiEE S REkt
FRAR SR ~ FLEER ~ RIEMEIGA ~ MEIRIE ~ AR
R~ R LR ERE MM AR AR 3R

1 R HUERHRE = VERER S B2 e 5105
NEHEZEPI - 7&‘7’“)3}?7% AT 20£1ffzdfﬁEPl

Alcoholic eatitis: prospective long-term study of a large cohort with alcoholic eatitis
(1976- 1992) Amm RW M llh ptB Meyenber g r C, Heitz
PU. https://pubmed.ncbi.nlm.nih.gov/8022760/ Pan s. 1994;9:365-373. [PubMed]

Ul



https://pubmed.ncbi.nlm.nih.gov/8022760/
https://pubmed.ncbi.nlm.nih.gov/8022760

Outcome: progression to advanced chronic

pancreatitis (109/140 ; 77.8%) (84% with
calcification, 95% with exocrine insufficiency )

1 140 patients with alcoholic acute (recurrent) pancreatitis were enrolled in a
prospective long-term study over the last 16 years.(1976-1992)

1 group A (n = 109; 77.8%) with progression to advanced chronic

1 pancreatitis (84% with calcification, 95% with exocrine insufficiency)
group B (n = 31; 22.2%) without progression (no calcification, no

1 exocrine insufficiency).

1 In group B, no pancreatic duct dilatation occurred (in 86% > 8 years from

onset). However, 4 of 7 patients with adequate histology showed
unequivocal chronic pancreatitis.

1 Our findings indicate that a subgroup of alcoholic acute pancreatitis
does not progress to advanced chronic pancreatitis. This subgroup may
be identical with "small duct” chronic pancreatitis.



J\EE 2 1%:2024.05. X &2

1 The patient is a 43-year-old male with a
past medical history of polysubstance
abuse, alcohol dependence, acute
pancreatitis, pulmonary embolism,
hypertension, hyperlipidemia and
diabetes mellitus type 2 presenting to
the Emergency Department with three
days of epigastric abdominal pain,
nausea and non-bloody, non-bilious
vomiting.




1 Past history is significant of multiple
admissions for chronic alcohol
dependence and various episodes of
diagnosed pancreatitis. CT scan of the
abdomen and pelvis with contrast was
performed and demonstrated a severely
atrophic pancreas with numerous
parenchymal calcifications which is
compatible with sequelae of chronic
pancreatitis .



1 The patient's evaluation demonstrated
hypokalemia, hypomagnesemia,
hypocalcemia, and hypophosphatemia.
Repletion was performed through oral and
intravenous routes. Despite adequate
repletion, hypomagnesemia and
hypokalemia demonstrated to be
resistant to treatment.



1 Symptoms were accompanied by occasional nausea,
vomiting and diarrhea. Throughout the patient’s hospital
course, a cyclical pattern emerged of increases in
electrolyte concentrations shortly after oral and
intravenous administration, with consecutive electrolyte
derangement noted thereafter.

1 A trial of pancreatic enzymes was initiated. The
diagnosis of pancreatic insufficiency secondary to
chronic pancreatitis due to chronic alcohol dependence
was achieved.



1 Patient was placed on pancreatic enzyme
replacement therapy and discharged
with continued treatment.
Unfortunately, the patient was found to
be non-compliant with therapy and
continues to struggle with alcohol
dependence.



1 Alcohol dependence,Bixg {58
1 Alcohol addition

1 Withdrawal syndrome, if no alcohol intake

NEommon Symptoms of Alcohol Withdrawal

BEAEAETE RS (alcoholic withdrawal syndromes ) J7EREAUREE » &R/ VEGE
AFIFECARF AT E NS LIVA RN IE » BN EHEIRE . — e E M
REEERE *ﬂxtljfﬁﬁﬂi//[jz%é\{?ﬁﬁ/@f BAS RTINS > ETF%@SEI > 2.1
IRHCRIR ~ FE - O -  REERE - 55 AT - HFE - §4T - 2.2
BB ML ?EE%EEEAIS/J\H—;W%E ZRAL)ENIELIE -
2.31H3% (seizure) : BEEFH24-48/\FHHIR -

AEEAMESE (delirium tremens ) : AFEEHE48-72/\IHE54



Normal serum Mg:1.7-2.2 mg/dl

Undulating potassium Potassium repletion with oral potassium

and magnesium despite  chloride at 40mEq three to four times
adequate repletion daily and IV 10mEq per hour up to 40mEq

daily

Magnesium repletion with Mg
sulfate 4-8 gm/day 1 Serum potassium
Serum magnesium m Eq/L
2024.05.03: 1.1 mg/dl
2024.05.04:1.2 2024.05.03: 2.0

2024.05.04: 2.1
2024.05.05. 1.4

2924.05.05: 2.6
2024.05.09: 1.7 2024.05.09: 2.4
2024.05.10: 1.5 2024.05.10: 2.8
2024.05.11: 1.2 2024.05.11: 2.3

2024.05.12: 3.6
2024.05.13: 2.8
2024.05.14: 3.6

2024.05,12:1.0
2024.05.13:1.3
2024.05.14:1.8



HERIRZEF5 LR

FIGURE 1: Diffusely atrophic pancreas with numerous parenchymal

calcifications.
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Haber PS, Kortt NC. :Alcohol use disorder and the gut.
Addiction. 2021;116:658-667.

| I"-H

Acute and chronic gastrointestinal problems are common 1n the setting of excessive
alcohol use, and excessive alcohol use 1s associated with injury to all parts of the
oastrointestinal tract. There 1S mounting evidence of gastrointestinal injury and increased
cancer risk even from moderate alcohol consumption. The major causes of alcohol-related
morbidity and mortality within the gastrointestinal system are liver disease, pancreatitis
and gastrointestinal cancer. Other alcohol-related intestinal dysfunction 1s common but
not life-threatening, leading to diarrhoea, malabsorption and nutritional deficiencies.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10249458/#REF9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10249458/#REF4

Hypomagnesemia

2 AN TE fyaakl| 18 M RAR SR BE BRI DIRE A VAR E
RS,

Papazachariou = AFY 2013 FETHY—TEFTIEERHZE - 28
» 13BB e MR AR % B gRG = 2 1EAH R

Magnesmm deficiency in patients with chronic pancreatitis identified by an intravenous loading test. Papazachariou IM, Martinez-Isla A,
Efthimiou E, et al. Clinica Chimica Acta. 2000;302:145-154.

Since serum levels of magnesium are a poor indicator of magnesium deficiency, the retention of a low-dose intravenous magnesium load
(0.1 mmol/kg body weight) was determined 1n 13 patients with chronic pancreatitis (10 due to alcoholism) and eight healthy controls.
Percentage magnesium retention was greater in patients with chronic pancreatitis than controls (59.8+/-37.3% S.D. versus 22.0+/-38.2% S.
D.: P=0.038), and 10 of 13 patients showed evidence of magnesium deficiency

20215E~IE\\\PEIAH%HEIJJ“‘:Ké\,u\%éﬁﬁﬂntﬁ%% PREAZ
EARRHR YN b DR A = A= TH .

Yield of testing for micronutrient deficiencies associated w1th pancreatic exocrine insufficiency in a clinical setting: an observational
study. Jalal M, Campbell JA, Tesfaye S, Al-Mukhtar A, Hopper AD. World ] Clin Cases. 2021;9:11320-11329.

112428 ZFEL-1 GE(Es#EM:EHER-1) FIPEL-MD (PEHHBEMN M R EEZFEZEOMMNIEE - 41/112 (36.6%) HEEEIRPE] » 8201
TR CTHE - 4EBEINS > 72 21/112 (18.8% ) B hEIH T PEI-MD - Q15E{F4EPE] » PEI-MDEIER B517/41 (41.5%) > §A
ZEAMEPEIA/71 (5.6% ) (2=0.0001) - EPEIFICP[EIS HFR13/220% » PEI-MDHVE &85 =14 APEIRYCPALIE A CPHYPEL ( P<
0.03) - ([EfSME=EEEZHMEE R BFEPEIR » siEH&EHS/41 (19.5%) -~ ffi6/4] (14.6% ) FIEES/A1 (12.2% ) GEZERYESARE 5
(<0.02) - ERAEMTY e EE M E=EZE A PEI TEHIR S ERE SR M E TR HNME & 80%-85.7% [95% EfE &R (CI)
38%-100%] » {EBURNIE: By 9.8%-19.5% [95% CI : 3.3%-34.9%)] °

PEI-MD g A& G5 ~ E6F80F1] H & H (prealbumin) ©
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R EE T 28 4 77 = M BE B 3% 27 J5. an alcoholic patient admitted to our hospital with
alcoholinduced acute pancreatitis who developed severe hypomagnesemia (serum magnesium
0.36 mmol/l) during hospitalization.
I G Liamis! C Gianoutsos M Elisaf Acute pancreatitis-induced
hypomagnesemia

Department of Internal Medicine, Medical School, University of Ioannina,Greece
DA it~ ~~< YN A3/7INT A £



https://pubmed.ncbi.nlm.nih.gov/?term=Liamis+G&cauthor_id=12120272
https://pubmed.ncbi.nlm.nih.gov/12120272/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Gianoutsos+C&cauthor_id=12120272
https://pubmed.ncbi.nlm.nih.gov/?term=Elisaf+M&cauthor_id=12120272

1 T THEEAVERE > s AN ARE
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{EFE - (BERPRE A e RHE 1 4ERF 1.46 £ 2.68

mg/dL TFE [l /57J<—’EI’JE3%TF@L :
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Serum magnesium
2024.05.03: 1.1 mg/dl
2024.05.04:1.2
2024.05.05. 1.4
2024.05.07: 2.0
2024.05.09: 1.7
2024.05.10: 1.5
2024.05.11: 1.2
2024.05,12: 1.0
2024.05.13: 1.3
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1 In multiple cohort case studies, the relationship between
EPI and alcohol abuse was exemplified, as nearly half the
cases were shown to have a direct correlation.
Furthermore, it was found that these patients also
developed alcohol-associated severe electrolyte
imbalances due to malabsorption as a result of EPI and
surface area disease.

1 Retrospective analysis directly showed a positive
correlation of EPI with magnesium imbalance. However, it
was recommended that routine monitoring was not
necessary.



1 Magnesium should be used as a marker
and used to prevent adverse events in
patients with EPI.

Gastrointestinal Causes of Hypomagnesemia :

The mechanisms involved in the gastrointestinal tract as a cause of
hypomagnesemia involve poor oral intake, malabsorption of magnesium, and
increased losses through gastrointestinal secretions. Multiple mechanisms often
coexist in the same patient.

Hypomagnesemia is common in patients with pancreatitis. Similar to
hypocalcemia, the mechanism involves saponification of magnesium in a milieu
of pancreatic fat. Additionally, patients with pancreatitis often have pre existing
negative magnesium balance.

AJKD Vol 83 | Iss 6 | June 2024

L1563, L1564



CQ: is pancrelipase recommended for treatment of
pancreatic exocrine insufficiency?

1 - Pancrelipase is a high-titer pancreatic enzyme preparation that can
be recommended for treatment of pancreatic exocrine insufficiency
with steatorrhea and weight loss.

1 Strength of recommendation; strong,
1 evidence level: A

1 Significant improvements in fat absorption, nitrogen absorption, and
fecal fat content have been reported in multiple randomized-
controlled trials of pancrelipase in patients with pancreatic
insufficiency due to CP or following pancreatic surgery.
Furthermore, a multicenter questionnaire-based survey found that
pancrelipase improved quality of life, for example, by improving
weight loss and steatorrhea.




CQ: are agents that suppress gastric acid
recommended for treatment of pancreatic exocrine
iInsufficiency?

1 - If the therapeutic effect of pancreatic enzyme replacement therapy is
inadequate in patients with pancreatic exocrine insufficiency, an H2-
receptor antagonist or proton pump inhibitor can be used.
Strength of recommendation: weak, evidence level: C

1 In cases of pancreatic exocrine insufficiency, the pH in the upper small
intestine is lower because of a decreased bicarbonate concentration in
pancreatic juice. A pH of\4 in the small intestine inactivates pancreatic
lipase, and precipitation of bile acid leads to poor formation of micelles.
Furthermore, enteric-coated digestive enzyme preparations are not
released at a pH\5. Treatment with a proton pump inhibitor or H2-
receptor antagonist has been shown to be effective when combined with
a pancreatic digestive enzyme agent, whether enteric-coated or not, in
patients with steatorrhea [99—101]. Combined use of a gastric acid-
suppressing agent has been reported to be effective




CQ: is a fat-restricted diet recommended for
treatment of pancreatic exocrine insufficiency?

1 - A uniform fat-restricted diet is not recommended in the
decompensated stage of CP with exocrine pancreatic insufficiency.
Strength of recommendation: strong, evidence level: D

1 A short-term low-fat diet (fat 30—35 g/day; fat B 10 g/ meal) is
recommended for patients with compensatory abdominal pain and
back pain. However, in the decompensated stage with pancreatic
exocrine insufficiency, a daily fat intake of 40-70 g or 30%—40%
of total calories is recommended in combination with
pancreatic enzyme replacement therapy to prevent mailnutrition

[95].




Gitelman syndrome
associated with CP

Gitelman syndrome (GS) is a rare autosomal recessively inherited
disease and salt-losing tubulopathy, also refers as familial hypokalemia-
hypomagnesemia, characterized by hypokalemia, hypomagnesemia,
hypocalcemia, hyperreninemia, and hyperaldosteronism, It is caused by
mutations of genes encoding the sodium, chloride, and magnesium
carriers in the apical membrane of the distal convoluted tubule. The
mutations involve 1 - SLC12A3 gene .

A case of a 39-year-old female with Gitelman syndrome and chronic pancreatitis in the absence of well-
known causes of CP. Her clinical and radiographic profile constituted an indication for surgical intervention,
namely pancreatic head and body coring and pancreaticojejunostomy (Frey's procedure) (FP). On follow up
3 month later, the patient is pain-free and is satisfied.

1.

2.
3.

multiple attacks of acute on top of chronic pancreatitis, despite the negative history of predisposing
factors of chronic pancreatitis.

multiple intraductal stones the largest measured 1.2 cm and located within the uncinate process.
Hypomagnesemia, with successful resuscitation, heart failure, diabetes mellitus, hypothyroidism, latent
tuberculosis, and pulmonary embolism 16 years ago

Exploratory laparotomy, removal of main pancreatic duct (MPD) stones, and pancreaticojejunostomy
(Frey's procedure). Pathology report confirmed chronic pancreatitis.


https://pubmed.ncbi.nlm.nih.gov/?term=ALSaleh%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=ALSaleh%20N%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8801992/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8801992/
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https://health.udn.com/health/story/6015/6186435
https://health.udn.com/health/story/6015/6186435
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Higher risk of pancreatic cancer
In patients with CP

Among men, individuals with CP exhibited a significantly higher risk
o of stomach cancer (aHR=2.19)and other

| m— cancers(aHR=2.45;95%CI=2.03,2.96).

" Irrespective of gender, CP patients had elevated risks of liver
cancer (women:aHR=2.01;95%CI=1.09,3.72/
men:aHR=1.54;95%CI1=1.06,3.79) and pancreatic cancer(women:
aHR=16.20;95%CI|=1.46,179.70/men:aHR=3.17;95%CI1=1.12,9.04)
Compared to the non-CP group
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Table 4. The crude and adjusted incidence rates of various cancers for the subjects with and without
chronic pancreatitis.

de Adjusted
95% CI  p-Value p-Value
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252 chronic alcohol use and EPI

1 There is a relationship between chronic
alcohol use and EPI, with magnesium
deficiency as a strong positive marker,
which should be repleted adequately to
reduce the number of adverse events and
hospitalizations.
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a1 Multiple diseases

a1 DM, Chronic pancreatitis, alcoholic liver
diseases, alcoholic dependence.
hypoglycemia, psychiatric problems.

1/ NOMRBERERY R A
m 2-20 years #A 0] &

2 Dbiomarkers

2 Abdominal CT, Abdominal sono.
a Gl follow up.EHI:EH e
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