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INTRODUCTION

Acute pancreatitis is recognized as a difficultaat®th for the
patients and surgeons since the impending thredheopatient if not
addressed at time. Several causes have been inatedi for acute
pancreatitis, among which alcohol and gall stongeake remain the

leading causes.

Acute pancreatitis can be classified as mild anderse Mild
pancreatitis is explained by interstitial edem#hefgland and it is usually
a self limiting form. Whereas in severe pancrestithere is pancreatic
necrosis, severe systemic inflammatory responsenauitl organ failure
which may lead to mortality. Hence it is crucial tdentify risk

stratification tools for the disease, which aid¢he management.

Several causes have been incriminated for acutereatitis,
among which alcohol and gall stone disease rentendading causes.
Though standard text books describes the gall sisesase as the most
common cause this study aims to identify the commbology of the

regional population since the alcohol related paattis is on the rise.

Various scoring systems had been developed toaldfim severity
and prognosis of the acute pancreatitis in the. Jdst earliest of which
was developed by Ranson in 1974. It predicts thergg of the disease,
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which is based on multiple (11) parameters thabatained at admission
and after 48 hours. Ransons’s score has low pespredictive value

(50%) and high negative predictive value (90%).

Hence its main use is to rule out acute pancreatitd also predicts
a severe attack. The major disadvantage Ransod'saas well as older
Glasgow criteria being, many of the parameters whie components of
this scoring, on a routine are not collected at iadion,. as six of the
parameters are assessed only after 48 hours, & doe predict the

severity of the disease at admission.

Hence an early therapeutic window to initiate thmprapriate
therapy is missed. The APACHE Il, which is thenooon scoring used
worldwide, had been originally developed as a gsfatification tool in
intensive care setting but it takes into accouhtige list of parameters
which are not always available at primary centdfereover the score
may not be related to the severity. So, an accuaaid practically simple

bedside scoring system was developed, the BISAP.

BISAP, Bedside index for severity in Acute Pandtsatscoring
system picks patients with high morbidity and rigkmortality, before
organ failure sets in. Details for this scoringalected within 24 hours

of admission, which helps in identifying patientwho are at risk of



developing severe disease, and helps in treahegsame early and

effectively, thereby decreasing the mortality arationdity.

CECT considered to be the excellent and gold stanoeaging
modality for diagnosis for diagnosis, establishthg extent of disease
process and grading its severity. This can be wsed prognostic

indicator as it accurately identifies the pancreatimplications.



AIMS AND OBJECTIVES

Acute pancreatitis is a common cause of morbidiy mortality in
the working population of our society. Several legjcal agents have
been incriminated for acute pancreatitis, amongcktalcohol and gall
stone disease remain the leading causes. Our atoglyl like to identity
the most common cause among our population henwdllithelp the
society in developing preventive strategies fa& fame. Even though
there have been several prognostic scoring systifised for acute
pancreatitis, BISAP and modified CTSI remain thiealde clinical and
radiological tools, respectively. We would like ¢orrelate these scores
with the clinical outcome in our tertiary set-upish may aid to start the

early appropriate treatment strategy.

AIMS:

1. To identify most common etiological agent of tegpancreatitis in our

institution

2. To correlate the existing clinical (BISAP) ardliological (Modified
CTSI) prognostic scoring systems in Acute pancisatiith the clinical

outcomes of patients in our institution.



HISTORY AND REVIEW OF LITERATURE

The pancreas was first discovered by HerophilusGreek
anatomist and surgeon. The word pancreas wasnfesitioned in the
writings of Eristratos during (310-250B.C). AndM@ears later, Rufus,
an anatomist / surgeon of Ephesus, gave the namecrgas”. It is

written in Greek language, the word meant “pan:kaas: flesh”

In 1642, A German surgeon, Johann Georg Wirsurggosiered
the pancreatic duct - “The Duct of Wirsiing” at $aancisco Monastery

in Padua.

First landmark paper on Acute Pancreatitis wasassgd on1889 in

Boston Medical and Surgical journal by Fitz.

Ranson scoring introduced in 1974 for assessing dbeerity of

pancreatitis.

In 1994, CT severity index (CTSI) was developedBajthazar and his

colleagues and in 2004 it is modified by Mortelalet

In 2008, the BISAP, Bedside index for severity ioufe Pancreatitis was

proposed for the early recognition of patients viiggh mortality.



ACUTE PANCREATITIS

DEFINITION

Pancreatitis is an “inflammation of glandular pat®eyma lead to injury
or destruction of acinar components associated Wt or no fibrosis of

the pancreas”.

Acute pancreatitis is best diagnosed when 2 of3tHellowing criteria

presents in a patient.

1. Symptoms consistent with pancreatitis

2. Serum lipase or amylase level more than 3 fiskl of the laboratory’s

upper range of normal limit

3. Radiologic features suggestive of pancreatitis

The most common cause of acute pancreatitis istga#s and alcohol. A
study done in New Delhi, India, reveals gall stoaed alcoholism were

identified to be the etiology in 49% and 23.6% sasespectively.

The remaining 10% form includes large group of ptteuses of acute
pancreatitis. Thus include hypercalcemia, hypdycgyidemia, drug
induced, hereditary causes, sphincter of Oddi dhetion, pancreatic

neoplasms, pancreatic divisum and others.



ETIOLOGY

ALCOHOL

Excessive ethanol consumption is one of the comgeuse of
acute pancreatitis worldwide and it is more previie young men (30 -
45 years of age) than in women. However, only 5%.G% of patients
who drink alcohol develop acute pancreatitis. Healcohol abuse,
smoking and genetic predisposition contribute tat@agancreatitis. As
compared with non smokers, the relative risk ofolatt induced

pancreatitis in smokers is 4.91.

The nature of alcohol consumed is less importaah th daily
consumption of between 100 to 150 g of ethanola Ipatient with a
history consumption on alcohol, with absence ofebptltauses of
pancreatitis, the initial attack of acute pancteats thought to be due to

alcohol.

The “secretion with blockage” concept reveals threhanol
consumption causes increased tone of sphincterdoli. Hence it is a
metabolic toxin to pancreatic acinar cells, wherean disrupt enzyme
synthesis and secretion. Ethanol causes a brieétaeg increase which
followed by inhibition. This causes enzyme protdimprecipitate within

the duct. Calcium then precipitate within the protenatrix which



resulting in multiple ductal obstructions. Ethaatdo increases the ductal

permeability.

GALL STONES

The mechanism of gallstone induced pancreatitotsclear. Bile
reflux backinto the pancreatic duct, or ductal nlogton at the level of
ampulla due to stone/edema due to passage of saeebeen proposed

to cause pancreatitis.

An impacted gallstone in the distal bile duct obsts the
pancreatic duct, causing increased pressure witenductal system,

thereby causing damage of acini and ductal epahedills.

Acute pancreatitis is most frequently due to galiss as it causes
obstruction of pancreatic ducts. But only 3% to @Pfpatients who have
gallstones will develop an attack of acute pandreat their lifetime.
Gallstone pancreatitis is more common in women than since

gallstones are more frequent in women.

Acute pancreatitis occurs more commonly when aeptatievelops
a stone, less than a diameter of Smm. The larg@restmay not move
down the cystic duct to go on to obstruct the paaioc duct or ampulla.

Intermittent and continuous obstruction of the aliaow orifice due to a



gallstone or edema caused by a passing stone isitiaéing factor in the

pathogenesis ofalistone related pancreatit

Causes of Acute Pancreatitis

Mare Common Couwses
Gallstones and microlithiasis
Alcohol abuse

Drugs
ERCP

Hyperlipidemia
Hypercalcemia

Genetic

Autoimmune pancreatitis

Infections

Idiopathic

Less common causes

Cystic lesions of the pancreas

Cystic fibrosis

Pancreas divisum
Pancreatic cancer
Penetrating peptic ulcer
Fostsurgical

Trauma

Tropical pancreatitis
Vasculitis

Comments
Maost common cause

Alcohol-related disease wsually occurs only occurs after
=5-10 v of heavy drinking

Maore commaon in older patients, HIV-positive persons, or in
thase receiving immunomodulating agents

Can be a trigger, particularly if performed by an inexperienced
clinician or if the patient has sphincter of Oddi dysfunction

Usually with extremely elevated trighyceride levels (=1000 ma/dL)

Commonly caused by hyperparathyroidism or cancer, can be a
trigger by increasing activation of trypsinogen

Hereditary, and research has linked gene mutations in cationic
trypsinogen [PRSS1), SPINK1, or CFTR genes with acute and
chronic pancreatitis

Diffuse "sausage shaped" finding on imaging with rim enhance-
ment or ductal abnormalities.

Includes viruses: mumps, coxsackievirus, cytomegalovirus, varicella,
HSW, HIV; bacteria: Mycoplasma, Legionello, Leptospirg, Salmonelia;
Porasites: Toxoplosma, Cryptosporidium, Ascaris; and fungi:
Aspergillus

Accounts for approximately 15%-200% of cases; causes include
sphincter of Oddi dysfunction, micralithiasis, and biliary sludge;
anatomical abnormalities

More likely if cysts invalve the main duct, such as pancreatic
intraductal papillary mucinous tumor

Rare, occurs when some viable pancreatic tissue remains
Controversial as a cause so exclude all other causes first
Focal pancreatitis can indicate an underlying mass

Rare, clue is thickening of the duodenal wall

Such as ischemia related to bypass surgery

History is usually compelling

Endemic in some parts of Asia and Africa

Rare even in patients with vasculitis

ERCP = endoscopic retrograde cholongioponcreatography; HSV = herpes simplex virus,

Microlithiasis denotes *“aggregates <5 mm in diametef
cholesterol mon o hydrate crystals or calcium wiinate granules

detected as “sludge” within the gallbladder” onragbnography or o



examination of bile obtained by ERCP. Causative fol microlithiasis

In acute pancreatitis remains controversial.

Although, cholecystectomy or endoscopic sphinctemyt will
reduce the risk of recurrent attacks of pancreatii patients with

microlithiasis.

TUMOURS

Neoplasms, by possibly causing obstruction of thecpeatic duct,
can cause in repeated episodes of acute pan@edtiey are common
particularly in persons above 40 years of age. ddramonest neoplasm
which presents like this is intraductal papillaryuemous neoplasm.
Acute pancreatitis can be the initial presentation patients with

adenocarcinoma of the pancreas.

Metastases from other cancers like lung and bteas$ie pancreas
have also caused pancreatitis. Sometimes and adeinom the ampulla
can also cause obstruction of the ductal systemsahdequent attack of

acute pancreatitis.

MEDICATIONS

Drugs are not a very common cause, to note as a@rien etiology of
acute pancreatitis. Drug- induced pancreatitis atepunt for <2 % of
cases.
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The most common agents include sulfonamides, miefxaole,
erythromycin, tetracyclines, didanosine, thiazidedurosemide,
3- hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) ductase
inhibitors (statins), azathioprine, 6-mercaptopesins-aminosalicylic
acid, sulfasalazine, valproic acid, and acetamieapiMore recently,
antiretroviral agents used for the treatment of 3lkave been implicated

in AP.

Clearty linked to pancreatitis | Weaker association | Questionable association

Azathioprine Sulfasalazine Acetarminophen
- ercaptopuring Captopril Cyclosporin
Trimethoprinrsulfamet hoxazole Alfa-interferon Cytarahine
Fentamidine Estrogens Er¢thirarmycin
2 3-Dideoxyinosing (ddl Aminasalicylic acid Roxithrormy cin
Asparaginase Corticosteroids ketoprofan
M ety Fdopa i orticotropin M etolazone
Acetaminophen Octreotide
Sulindac

Tetracycline
M etronidazole
Thiazide diuretics
F urosermide

Isotretinoin

Yalproic acid

The most common mechanism of drug induced pantseati a
“hypersensitivity reaction”. Aminosalicylates, nmtidazole, and
tetracycline group of drugs, act by this mechani$ims usually occurs

between the 4th to 8th week of starting on the damgl does not depend

11



on the dose. On challenging the patient with theesadrug again,
recurrent attack occurs with an early onset, iavadays or even hours of

the dose.

The next mechanism is said to be due to accumuladb a
products of a drug which is toxic, and typicallyepents after months.
Sodium valproate and didanosine (DDI) falls in tleetegory. Drugs
proucing hypertriglyceridemia like thiazide diucsti tamoxifen,

isotretinoin also belong to this category.

Some drugs are intrinsically toxic, and a high desaf these can

result in pancreatitis (Example: erythromycin, gatamol).

In short, Drug-induced pancreatitis is mild andf diehited. The
diagnosis should only be considered after excludileghol, gallstones,

hypertriglyceridemia, hypercalcemia, and neoplasm.

METABOLIC DISORDERS

HYPERCALCEMIA

Very rarely, hypercalcemia of any cause is assediatith acute
pancreatitis. Possible mechanisms include depastfocalcium salts in
the pancreatic ductal system and activation ofsinggen within the
pancreatic parenchyma. Primary hyperparathyroicagimbutes to very
minimal of, less than 0.5% of all cases of acutecpaatitis. Pancreatitis

12



can also be due to other causes of hypercalcehajriclude metastatic
bone disease, Total parentral nutrition, sarcogjostamin D overdose,
and infusion of calcium in high doses during capdiononary bypass

surgery.

HYPERTRIGLYCERIDEMIA

Hypertriglyceridemia is could be the third most ¢coom cause of
pancreatitis, responsible for 2% to 5% of caserurBdriglyceride levels
more than 1000 mg/dL may result in acute attadkigamcreatitis. But
recent studies suggest that the serum Triglyceneéesl to be even more
higher to precipitate acute pancreatitis, thathevae 2000 mg/dL. The
obvious lactescent serum due to excessive contensa of
chylomicrons. The mechanism of hypertriglyceridenai@ising acute
pancreatitis is unclear, but the release of fréwy facids by lipase can
damage pancreatic acinar cells and endothelias.c€lie hydrolysis of
Triglycerides by lipase releases free fatty ad¢iug causes free radical
damage and can directly injure the cell membrar@sorders of
lipoprotein metabolism are commonly divided intanpary (genetic) and
secondary causes, including diabetes mellitus, thmypoidism and

metabolic syndrome.

13



INFECTIONS

The diagnosis of acute pancreatitis caused by fattine agent
needs evidence of acute pancreatitis, evidenca attave infection, and

the absence of the common cause of acute paneatit

Acute pancreatitis had been associated with

Viruses (mumps, coxsackievirus, hepatitis A, B, C, andphsviruses,

including HSV, CMV, VZV, and EBV), MMR vaccine,

Bacteria (Mycoplasma, Salmonella, Legionella, Leptospirajcellosis

and TB); fungi (Aspergillus, Candida)

Parasites (Toxoplasma, Cryptosporidia, Ascaris Ilumbricoides,

Clonorchis sinensis).

C. sinensis and A. lumbricoides cause pancrediitisobstructing the

main pancreatic duct.

TRAUMA

The penetrating and blunt trauma, both can causeteac
pancreatitis. usually other intra abdominal orgame also involved.
Laparotomy is compulsory in every case of penetgainjury for the

assessment of injuries and to treat them accordihglBlunt injuries to

14



the abdomen pancreatic injury caused by compresdipancreas against

the spine.

VASCULAR DISEASES

Ishacemia to the pancreas is rarely related tceguamcreatitis. In
most of instances, it is mild but a severe nedrwizpancreatitis may

occur. SLE and polyarteritis nodosa can cause Viisgén pancreas.

Other causes include Atheromatous embolization haflesterol
plaques after trans abdominal angiography, hemgichahock, intra
operative hypotension, ergoid overdose and trahstat arterial

embolization for hepatocellular carcinoma.

IATROGENIC

latrogenic pancreatitis is commonly due to ERCPclvican cause
significant morbidity. Asymptomatic hyperamylasemiecurs after 35%

to 70% of ERCPs.

Post-ERCP pancreatitis is thought to be multifaatomvolving a
combination of chemical, hydrostatic, enzymatic, chamnical, and
thermal factors. Acute pancreatitis occurs in 5%diagnostic ERCPs, 7%
of therapeutic ERCPs, and upto 25% in those widpscted SOD or in

those with a history of post-ERCP pancreatitis.

15



PANCREATIC DIVISUM

Pancreas divisum is the most common congenital alyorof

pancreas, the majority of whom never develop patitie

Obstruction of the minor papilla is the causativactér in
pancreatic divism. Genetic factors may have a tolglay in patients

suffering from pancreatitis, who have pancreassdwi.

POST-OPERATIVE STRESS

Pancreatitis can be secondary to surgeries of dls&ayintestinal
tract or thoracic cavity. Pancreatitis occurs afted% to 7.6% of
cardiopulmonary bypass surgeries. 27% of patientddergoing
cardiovascular surgery gets hyperamylasemia, andd&¥lops acute
necrotizing pancreatitis. Pancreatitis may occurdlofang liver
transplantations. Postoperative pancreatitis io@asted with higher

morbidity as compared to other causes.

MISCELLANEOUS

Crohn’s disease and Celiac disease has an uncesaotiation
with the development of acute pancreatitis. Hypgtasemia in these
diseases is thought to be due to disruption of Isimavel mucosal

barrier.
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Smoking also suggested to have causative role iaoteac

pancreatitis. Pancreatitis has been seen in caAseseare burns.

Acute pancreatitis resulting from autoimmune disosdis rare,

may be seen in type Il hypersensitivity disea

CLINICAL FEATURES

Diagnosis of an acute pancreatitis by clinical dngt and
examination is often challenging, as it mimics otlcauses of acute

abdomen.

The diagnosis of acute pancreatitis is based orotwoore of the

following criteria:

1. Characteristic Severe abdominal pain

2. Serum lipase or amylase level more than 3 foldafdte
laboratory’s upper range of normal limit

3. Contrast enhanced computed tomography (CECT) fgsdin
consistent with acute pancreatitis.

4. Usually, when the first two criteria are present] £ECT is not
required for diagnosis.

5. Other upper abdominal conditions that look similee acute
pancreatitis are perforated peptic ulcer, smalldayangrene and

acute cholecystitis. Since these pathologies dfeare a fatal

17



outcome without surgery, quick intervention is regtd the small

number of cases in which doubt persists.

DIAGNOSIS

PANCREATIC ENZYMES

The diagnosis of acute pancreatitis made on at laa8 fold
elevation (of upper limit of normal value accorditige laboratory's

reference) of serum amylase or lipase in the blood.

SERUM AMYLASE

Pancreatic disease presents with elevated parncnsaizyme of
amylase, and specifically measuring this isozymprawes the accuracy

of diagnosis. But this is not used routinely.

Total amylase is measured routinely since it isaplee and easier.
It increases 6 to 12 hours after the onset of sgmptand persists in
blood for about 3-5 days. It is cleared from theobol rapidly with a short

half life of 10 hrs.Renal clearance is less thafi®25

Serum amylase is neither very sensitive nor smgecensitivity is
about 85%. It may be normal or only mildly elevated severe
pancreatitis, or in chronic pancreatitis becauseeasy little remnant of

acinar tissue.

18



Hypertriglyceridemia induced pancreatitis is asatad with

normal level of amylase.

Upto 50% of patients with elevated amylase levady tnuely have
no evidence of pancreatic disease. Elevated amigasés is suspicious
rather than diagnostic of pancreatitis. Hyperangisia may be seen in

asymptomatic.

SERUM LIPASE

The sensitivity of serum lipase for the diagnosit axute
pancreatitis is like that of serum amylase andosva 85%. But Lipase
has higher specificity in diagnosing acute pandisats it is not affected
by other causes of hyperamylasemia. Serum lipas ie almost always
raised on the first day of onset of the diseaseé itaremains increased for
longer period, thus providing a higher sensitiviombining amylase

and lipase does not improve diagnostic accuracyoahdincreases cost.

ROUTINE BLOOD INVESTIGATIONS

The neutrophil count is markedly elevated in sedsease, and is

not related to the presence of infection.

The blood glucose also may be high and seen wgfih lleivels of

serum glucagon.
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Liver enymes (AST, ALT and ALP) and bilirubin maysa be

rised in pancreatitis induced by gallstones.

It should be noted that the decrease in serumual@een in
patients with acute pancreatitis is mainly due hlie tlecreased serum

albumin.

MCV shows some difference in ethanol and non-ethaslated
causes of acute pancreatitis. Alcoholic patienéziue have higher MCV

due to the toxic effects of alcohol on erythrocigas the marrow.

IMAGING STUDIES

PLAIN X- RAY ABDOMEN

Plain abdominal radiograph may show no specifidifig in mild
disease to focal ileus of a segment of small bdtsentinel loop”). The

“colon cut-off sign is seen in severe disease.

C 2008 Elvevier I

Fig. No.1, Sentinel Loop Sign  Fig.No.2. Colarut-off sign
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And importantly, X-ray abdomen helps to rule odtestacute abdominal

pathologies, which may need immediate intervention.

Appearance of dilated loops of bowel depends onldbation as
well as spread of pancreatic exudates. Gastricramiiies are due to the
exudation in the lesser sac, causing forward digpheent of the stomach,
with separation of contour of the stomach from g$xeemse colon. Small
bowel dilatation is due to inflammation in near tisenall bowel
mesentery, and include ileus of one or more loopsepinum (“the
sentinel loop"), of the distal ileum or cecum. Gatieed ileus can occur

in severe disease.

Spread of the exudate to specific regions of thenganay produce
spasm of that area of the colon with no air digighat point (“the colon

cut-off sign"), or dilated colon proximal to theasgm.

ULTRASOUND ABDOMEN

Abdominal ultrasound is useful in the initial 24une of admission,
to identify gallstones, CBD dilatation due to chiweholithiasis, and

ascites.

Ascites is commonly seen in patients with modetatesevere
pancreatitis, as protein rich fluid extravasatesmfrthe intravascular

compartment to peritoneal cavity. Pancreas is umifp enlarged and
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hypoechoic, and obscured by bowel gas. Ultrasoanased to serially

monitor the size of pseudocyst.

ACUTE PANCREATITIS

Ultrasonography

RSO L Len
«panCress

Fig. N0.3.USG in Acute Pancreatitis

CECT ABDOMEN

CECT is the most important mode of imaging in dizgjs acute

pancreatitis and its intra abdominal complications.

The main indications for CECT in acute pancreatte

v" To rule out the other causes of acute abdomen

v" To assess the severity the disease
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v To find the complications of acute pancreatitis

Helical CT is the commonly used imaging technigG4d. taken
after oral contrast followed by intravenous cortfaalps in identifying

pancreatic necrosis.

If there is a normal perfusion, it may be due taerstitial

pancreatitis and defects in perfusion is due toase® of pancreas.

Pancreatic necrosis, may not be seen on CT upi24&urs after
the onset of the disease. The presence of air eésidoh CT indicates

infected necrosis or pancreatic abscess.

ACUTE PANCREATITIS

CT Scan
NECHDSIS SP L.V:IHRDMBOSIS

PSEUDOANEURYSM

Fig. No. 4. CECT in Acute Pancreatitis
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Very early CT may fails to detect an evolving netsp which
becomes well demarcated after 48-72 hours afteoniset of symptoms.
CT is not useful in diagnosing necrosis or in @ty the severity
within 24 hours of onset of symptoms of illnessT §&verity index was

developed by Balthazar and colleagues in 1994.

The sensitivity of identifying pancreatic necrogsng CECT scan
approaches 100% at 96 hours of diagnosis. CT salasused as a
diagnostic and therapeutic modality in infected quaatic necrosis. CT
guided aspiration of necrosis can be done, when piigent is not

improving clinically or in patients who have cliaiacdecline

CT SEVERITY INDEX SCORE:

CT severity index (CTSI)was developed by Balthazard
colleagues in 1994 for distinguishing mild, moderand severe forms

of acute pancreatitis.

The original CT severity index has been followeinationally

and has been very useful. However, it has a nuoidanitations:

LIMITATIONS

It has been found that complications like orgafufai do not

correlate well with the score given by original TS
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Inter observer variability with original CTSI caesult in different

scores for the same patient

It has been observed that patients with >30% nechawve similar
morbidity and mortality, thus including an additsd®0% in the score

was not practically useful.

BALTHAZAR GRADING OF CT SEVERITY OF ACUTE

PANCREATITIS
Inflammatory Process Grade Score  Subtotals
Normal A 0
Focal or diffuse enlargement B 1

Contour irregulanty
Inhomogeneous attenuation

Grade B plus peripancreatic haziness/mottled C
densities

Grades B, C plus one ill-defined peripancreatic D 3
fluid collection

Grades B, C plus two ill-defined fluid E 4
collections or gas

MNecrosis:
None 0
<30%
50%
=>50%
Total

Pk

o 2D

These limitations have resulted in the creatiothefmodified
CTSI which correlates more closely with patientcome. The modified
CT severity index is an extension of the origin&ST which was

developed by Mortele et al in 2004,
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MODIFIED CT SEVERITY INDEX:

CT severity index - CTSI

Prognostic Indicator points
Pancreatic inflammation
Normal pancreas 0
Intrinsic pancreatic abnormalities with or without

inflammatory changes in peripancreatic fat

ipancreatic fluid collection or

peripancreatic fat necrosis
Pancreatic necrosis
None 0

minimal
substantial

Exirapancreatic complications (one or more of
pleural effusion, ascites, vascular complications,

parenchymal complications, or gastroiniestinal tract
involvement)

CTSI (Modified)

Mild - Oto 2
Moderate - 4106
Severe - 81010

Modified CTSI correlates with length of hospital
stay, need for intervention or surgery, infection
'and organ failure
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MRI

MRI abdomen gives similar information like CT ireitifying the
severity of the disease. MRI is as useful as Cidamntifying necrosis

and fluid collections.

MRI is better than CT, and equal to EUS and ERCRlatecting the
choledocholithiasis, ductal or ampullary pathoésgand neoplasms. The
use of IV secretin, before MRCP helps in betterindaltion of the
pancreatic duct. This is particularly useful in thanagement of patients

with idiopathic and recurrent pancreatitis.

ENDOSCOPIC ULTRASOUND AND ERCP

EUS is not that useful in early phase of acute paiitis. EUS
during an acute attack of and weeks following aisafe, shows signals
indistinguishable from chronic pancreatitis and igredncy. But after a
month, particularly in patients with idiopathic gaeatitis, EUS may be
useful in identifying the presence of small tumgurancreas divisum,
and CBD stones. EUS is equal to MRCP and ERCP loué rsensitive
than either abdominal ultrasound or CT in detecttoghmon bile duct
stones. ERCP considered to be safe in acute paitisiesuch as in the
setting of biliary pancreatitis, with raising serumiirubin and biliary

sepsis.
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ASSESSMENT OF SEVERITY

Table 1. Clinical Scoring Systems Developed to Classify the Severity of Acute Pancreatitis

Clinical Score
Ranson score/criteria
Glasgow score/criteria

Simplified prognostic criteria

APACHE Il

Japanese Severity Score (original)

Logistic Organ Dyf‘.funr.hou Score

Multiple Organ Dysfunction Score

SOFA
SIRS score

APACHE I

BALI score

Early Warning Score
Mortality Probability Model

Panc 3 score

Pancreatitis Outcome Prediction Score

Simple Prognostic Score

SAPS
BISAP

Harmless Acute Pancreatitis Score

Japanese Severity Score (revised)

First Validation Study,
Year (Reference)

Ranson etal, 1974 (5);
Ranson and
Pasternack, 1977 (6)

Blamey et al, 1984 (7)

Agarwal and Pitchumoni,

1986 (8)
Wilson et al, 1990 (%)
Larvin and McMahon,
1989 (10)
Ogawa etal, 2002 (11)
Halonen et al, 2002 (12)
Halonen et al, 2002 (12)
Halonen et al, 2002 (12)
Ogawa etal, 2002 (11)

Buter et al, 2002 (13)

Liu et al, 2003 (14)
Spizer et al, 2006 (15)
Garcea etal, 20046 (14)
Gaégmen et al, 2007 (17)
Brown etal, 2007 (18)
Harrison et al, 2007 (19)
Ueda et al, 2007 (20)

Gécmen et al, 2007 (17)
Wu et al, 2008 (4)
Lankisch et al, 2009 (21)

Ueda et al, 2009 (22)

Country

United States

United Kingdom
United States

United Kingdom

Japan
Finland
Finland
Finland
Japan

United Kingdom

United States
United States
United Kingdom
Turkey

United States
United Kingdom

Japan
Turkey
United States

Germany

Japan

Outcomes Predicted in the First
Validation Study

Severity (death, 27 d in the
intensive care unit)

Severity (mortality, surgery,
complications)
Severity (complications)

Severity, mortality

Maortality

Mortality

Mortality

Mortality

Martality, severity (Multiple Organ
Dysfunction Score)

Mortality, severity (Multiple Organ
Dysfunction Score)

Mortality

Mortality

Mortality, severity (Atlanta criteria)

Maortality, severity (Atlanta criteria)

Severity (Atlanta criteria)

Mortality

Meortality, severity (infection,
organ failure)

Mortality, severity (Atlanta criteria)

Mortality

Severity (necrosis, need for
ventilation or dialysis, death)

Mortality

APACHE = Acute Physiology and Chronic Health Evaluation; BISAP = Bedside Index of Severity in Acute Pancreatitis; SAPS = Simplified Acute
Physiology Scere; SOFA = Sequential Organ Failure Assessment; SIRS = Systemic Inflammatory Response Syndrome.

Numerous classification systems had been devistéeipast.

The widely accepted classification system, for sgven acute

pancreatitis is the Atlanta classification, was ised in 1992. Atlanta

1992 classification, parts acute pancreatitis itwo groups: mild and

severe. Severe pancreatitis, defined by the pceseh organ failure,

local pancreatic complications on imaging studigés |"acute fluid

collection, pancreatic necrosis, pseudocyst andrpatic abscess" and/or

poor prognostic scores (Ransor3 and/or APACHE-#8). Atlanta

1992 has developed a universally applicable classibn system, that
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successfully used in clinical studies and helpethéncomparison of data

from different institutes for over many years.

However there are limitations in the 1992 Atlankassification of
acute pancreatitis, and improved understandinthefpathogenesis of

acute pancreatitis, the 1992 classification has bedsed in 2012.

The revised of the Atlanta classification (AtlarR@12) divides,

acute pancreatitis severity into 3 groups: Mild, ddmate and Severe.

Classification of acute pancreatitis — Revised ATLANTA criteria 2012

» No organ failure
No local complications

s Transient organ failure <48hrs
Local complications +/-

Moderate

Severe = Persistent organ failure >48hrs

* Local complications : acute peripancreatic fluid collection, pancreatic pseudo cyst,
acute necrotic collection, pleural effusion

* Organ failure : failure of 3 main organs, respiratory, cardiac, renal
and other organ systems ( hepatic, hematological, Neurological)

Mild acute pancreatitis: It is characterized by absence of the organ

failure and local/systemic complications.
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Moderately severe acute pancreatitisit is characterized by transient
organ failure (recovers within 48 hours) and/or alégystemic

complications.

Severe acute pancreatitisit presents as persistent organ failure that can

involve one or multiple organs.

Necrotizing pancreatitis is defined as the “The spree of

parenchymal necrosis and/or necrosis of peripaticried.”

The updated Atlanta classification, includes thaepés with peri
pancreatic necrosis only that is, without necrosik pancreatic

parenchyma, in the category of Necrotizing Pantigat

Edematous interstitial pancreatitis usually folloavamild course,
however a small subset of patients may suffer mihdnt attack and die
within 2 to 5 days. These patients have severades but not included

in the criteria of necrotizing pancreatitis.

SCORING SYSTEMS

COMMONLY USED PREDICTIVE LABORATORY SCORING SYSTEMS
AND THEIR CUTOFF FOR PREDICTED SEVERE PANCREATITIS

TABLE 88-1 Commonly Used Predictive Laboratory
Scoring Systems in Acute Pancreatitis and Their Cutoff
for Predicted Severe Pancreatitis

Predictive Score Cutoff

APACHE Il =8 in first 24 hours
BISAP =3 in first 24 hours
Modified Glasgow (or Imrie) 23 in first 48 hours
Ranson =3 in first 48 hours

Urea at admission >60 mmol/L

C-reactive protein >150 U/L in first 72 hours
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I) RANSON'S SCORING SYSTEM

This is the earliest scoring system designed tsesssthe severity
of acute pancreatitis. It was introduced by Rareoa his colleagues in
1974. 1t predicts the severity of the disease basedmultile(11)
parameters, that are collected at the time of agamsand or 48 hours

later.

- Ranson's Prognostic Criteria
NON-GALLSTONE PANCREATITIS GALLSTOMNE PANCREATITIS

At Admission
Ape =55 yr Age >70 yr
White blood cells >16,000/mm? =18,000/mm’
Blood glucose =200 mg,/dL =220 mg/dL
Serum lactate dehydrogenase
>

=350 IUfL 400 1U/L
Serum aspartate aminotransferase

250 10 L
>250 IU/L >25010/
During Initial 48 hr
Hematocrit decrease of =10 % =10%
Blood urea nitrogen increase of
=5 mg/dL >2 mg/dL
Serum calcium <8 mg/dL <8 mg/dL
Arterial po, <60 mm Hg MA
Serum base deficit >4 mEg/L =5 mEg/L
Fluid sequestration =6 L =4 L

If three or more criteria are positive, Severe paatitis Is
diagnosed. The original criteria was analyzed itiepgés who actually
suffered from alcoholic pancreatitis, that was rfiedi 8 years later, for
those patients with gallstone disease. Higher @n@sBn’s scores suspects
a more severe disease. The mortality rate of guamereatitis, directly

correlates with the number of parameters positive.
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Mortality rate in mild pancreatitis if the scoref,4s 2.5% and in
severe pancreatitis if the scores >3, it is 62%e ifcidence of local and
complications of acute pancreatitis relates withngda’s score. This

criteria is still commonly used in the United Stasad Europe.

The Ranson criteria has many drawbacks, which declu

1. The criterias are more complicated

2. There are two different lists based on the egyl

3. It takes 48 hours to calculate the score

4. Validation beyond 48 hours has not been ideatifi

5. Some of the parameters in the criteria are iseduoutinely in all

centers

The sensitivity of the Ranson's criteria is only&@ 88%, and the

specificity is only 43% to 90%.

The positive predictive value is around 50%, arelribgative predictive

value around 90%.

[I. MODIFIED GLASGOW CRITERIA:

This criteria is useful in both alcoholic and hijigpancreatitis.

The score> 3 indicates, the severe disease requires ICU care.
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P - PaO2 < 8kPa or < 60 mmhg

A - Age > 55 years old

N - Neutrophilia with WBC count > 15x109/L

C - Calcium < 2mmol/L or < 8 mg/dl

R - Renal function, Urea >16mmol/L or > 45 mg/dl

E — Enzymes: serum LDH > 600 IU/L: AST > 200 IU/L

A - Albumin < 3.2g/dL

S - Sugar: > 10mmol/L or > 180 mg/dl

[ll. AGA GUIDELINES
A. The American Gastroenterological Association ¢giasn guidelines

for predicting the severity of pancreatitis.

1. Prediction of severe disease be performed usingABWCHE ||
system, using a cutoff of 8.

2. Patients with severe disease and those with odware co morbid
conditions, should be considered for admission ol@U or
intermediate medical care unit.

3. In patients with predicted severe disease, with B8R |l score of
>8 and patients with features of organ failure dytine initial 72

hours, rapid bolus CECT should be performed affeh@urs of
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lliness to assess the EXTEND of pancreatic necr@sisshould be
used selectively based on the clinical featurepatients who do

not has these criteria.

B. Laboratory tests can be used in addition toicdinjudgment and the
APACHE Il score. A serum C reactive protein >150/Imat 48 hours is

preferred.

IV. APACHE Il SCORING
It is abbreviated as Acute Physiology and Chron&alth Evaluation

(APACHE 1) score.
It is the most widely studied scoring system intaqancreatitis.

It has a good negative predictive value and a stogesitive
predictive value, at predicting severity of acutngreatitis and can be
calculated daily. Decreasing tend during the fstiays will suggest a
mild attack, whereas increasing trend denotes a@reewttack. The
mortality is less than 4% with a score < 8 andisiil to 18% with a

score > 8.

APACHE 1l scoring is based on the patient’'s ageyvjmus health
status, and 12 routine physiologic measurementsARACHE |l score

of 8 or more, defines severe pancreatitis. It Inesadvantage of being
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used daily and has similar positive and negatiesligtive values like the

Ranson's score at 48 hours after admission.

The major advantage of the APACHE Il scoring systerthat it
can be used in monitoring patient’s response tatritent. However,
Ranson and the Glasgow scales are mainly meass&sathe severity at

presentation.

The APACHE-II system assesses 12 variables, faoraggfor chronic

health status, thus generating a total score.

The 12 variables are

1. Temperature

2. Respiratory rate
3. Heart rate,

4. Mean arterial blood pressure
5. Arterial pH

6. Oxygenation,

7. Serum creatinine
8. Serum sodium

9. Serum potassium,
10. Hematocrit;

11. WBC count

12. GCS
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Since the age and severe chronic health probleffectrea decreased
physiological reserve, they have been directly npooated into

APACHE Il

The laboratory tests which are required are simplatine and
readily available and can be done daily on baswsst\patients survive if
APACHE-II scores are 9 or less during the firsthgirs. Patients with

APACHE-II scores of 13 or more have a high likebdoof mortality.

The range of the APACHE Il scoring is wide, thuswyding a
better delineation between the mild and severeksdtaince the varying
weights are assigned to increasingly abnormal galuestead all or no

judgements.

At initial presentation, sensitivity is 34% to 708#d specificity is
76% to 98%. At 48 hours, the sensitivity is lesantb0%, but specificity
Is about 90% to a Score »Bf2 indicates presence of organ failure. These
scores were calculated within 72 hours of hosgitibon. The organ
failure was classified as Transient if lasts |des1t48 hrs and Persistent

if continue s beyond 48 hrs.

V. BISAP - The "Bedside Index for Severity in AcutePancreatitis":

This scoring system has been devised recentlyddy eentification of

patients with risk of mortality.
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BISAP score

BUN * BUN >25 mg/dL (8.9 mmol/L) (1 point)

Impaired mental » Abnormal mental status with a Glasgow
status coma score <15 (1 point)

= Evidence of SIRS (systemic inflammatory
response syndrome) (1 point)

SIRS
= age =60 years old (1 point)

* [maging study reveals pleural effusion (1
point)

Pleural effusion

0-2 Points: Lower mortality (<2 percent)
3-5 Points: Higher mortality (>15 percent

The BISAP score was developed and validated retcisely on a
large population based study, done by Cardinal tHe&2linical Outcomes

Research Database, Marlborough, USA.

This system was published recently for clinical aegkarch

purpose, for its accuracy and reliability in patistratification.
The BISAP score:

1) Blood urea nitrogen (BUN) >25 mg / dl.
2) Impaired mental status (GCS < 15).

3) signs of SIRS.
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4) Age > 60 years.

5) Pleural effusion

Systemic Inflammatory Response Syndrome is idextifiy presence of

2 or more of the following features:

[.  Pulse rate > 90/min.
ll.  Respiratory rate > 20/min or PaCO 2 < 32 mm Hg.
[ll.  Temperature >100.4 For<96.8F/<360r>38°C
IV. WBC count >12,000 or < 4,000 cells/fmm3, or presearicaore
than

V. 10% immature blasts.

One point is given for each variable present ftotal of 5, thus the score

ranges from O to 5.

The presence of a pleural effusion was determined BT scan,
chest X ray or abdominal ultrasound that is obthimathin 24 h of
presentation. Imaging is obtained within 24 h ah&s$ion at the hospital

and for transferred patients was also reports @fected and reviewed.

A BISAP score of 3 or more is associated with mgbrtality and

can predict the necrosis and organ failure very.wel

The Great advantage of this sytem is, it is simghel easy to
calculate and can be done at a primary heath eve& that hels in
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transferring the high risk cases to the higheramnsince this is usually

done at the time of admission or within 24 hrs aditalization.

MANAGEMENT OF ACUTE PANCREATITIS

GENERAL CONSIDERATIONS

Patients with acute pancreatitis requires timely aggressive
parentral hydration to maintain hemodynamic stgbdind to adequately

supply the kidneys and pancreas.

These patients need adequate pain alleviation itoinglte and
significantly reduce the pain. The patients aret kepnil per oral until the
nausea and vomiting settles. Abdominal pain catndated with opioids.
Opioid dosage is monitored carefully and adjustadaocording to the
needs. Although morphine has been implicated toease the tone of
sphincter of Oddi, and serum amylase, it is usettaating the pain in

acute pancreatitis and it has not been shown éotgfrognosis adversely.

Nasogastric intubation is not been shown to be fimakin mild

pancreatitis hence not routinely used.

It is used for treat gastric ileus or intractabdisea and vomiting.
Similarly, routine administration of proton pump hihbitors or H2

receptor blockers have not been shown to be thregfizgal.
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The patient has be monitored carefully for signseafly organ
failure like hypotension, respiratory failure, aenal failure by
monitoring the vital signs and urinary output clgsdachypnea should
not be considered to be due to abdominal pain. Meas oxygen
saturation and, if needed, arterial blood gas nreasent is advised, and
also oxygen supplementation is needed in casegpoixia. Patients those
exhibit signs of early organ dysfunction shouldttansferred quickly to

an ICU, as clinical deterioration can be rapid katlal.

FLUID RESUSCITATION

Recommendations regarding aggressive volume rapkaeare
based on expert opinion, laboratory experimentsratrdspective as well
as prospective clinical studies. The inflammatagycess progresses early
in the course of acute pancreatitis, there is eagation of proteinicious
intravascular fluid, into the peritoneal cavity wsll as retroperitoneum,
resulting in hemo concentration and decreased reedusion with
elevation of blood urea. This leads to the redymsdusion pressure into
the pancreas results in microcirculatory changeglwbause pancreatic

necrosis.

Hence at presentation if the hematocrit more thdfo 4and a
failure of initial hematocrit to decrease at 24 fspunave been shown to

be result in necrotizing pancreatitis. An elevatading blood urea
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nitrogen is associated with increased mortalitylyEaggressive 1V fluid
repletion to restore intravascular volume is okfoost importance. The
aim is to provide adequate intravascular volumesthuce the hematocrit

and blood urea nitrogen, thus increasing pancreatision.

Ringer lactate may be the ideal solution for ihibigdration. Due
to its bicarbonate content and stable pH, thisoisotsolution, may stop

the development of metabolic acidosis.

It is important to recognize that aggressive eadjume infusion,
will require caution in certain patients (suchedderly patients or those
with a history of cardiac and/or renal diseaseavoid complications as
volume overload, pulmonary edema, and abdominal pemtment

syndrome.

PULMONARY CARE

Hypoxia (SpO2 <90%) requires oxygen supplementatideally
by nasal prongs/face mask. If nasal oxygen failsotwect hypoxemia, or
if there is respiratory fatigue, early endotrachealbation and assisted
mechanical ventilation is required. It is importdatuse a Swan-Ganz
catheter to identify if hypoxemia is due to congesheart failure or due

to primary pulmonary damage.
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Acute respiratory distress syndrome (ARDS), is st dreaded
respiratory complication of acute pancreatitis. ARI3 associated with
severe dyspnea, progressive hypoxia, and result€ieased mortality. It
usually occurs between the second and seventh fdagset of disease
(but can be present at admission) and consistaaséased pulmonary
alveolar capillary permeability resulting in pulnag edema. Treatment
for this is endotracheal intubation, with positeed expiratory pressure

ventilation, with low tidal volumes to protect thengs from barotrauma.
ANTIBIOTICS

Antibiotics are not usually indicated in mild acupancreatitis.
However, antibiotics would be needed in pancresgsis (e.g., infected
necrosis and abscess) and non pancreatic seqpisli{ecatheter sepsis,

uro sepsis, or pneumonia).

A recent updated metaanalysis clearly demonstridtadthere is
no beneficial effect in the routine use of systeamtibiotic prophylaxis

in pancreatitis.
NUTRITION

In severe acute pancreatitis, especially with peatar necrosis, 4
to 6 weeks of parentral nutritional support may rfezessary. Earlier

TPN was the standard method of feeding patient wévere acute
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pancreatitis. Enteral nutrition is cheaper as aslsafer, and is preferred
nowadays. Enteral nutrition is hypothesized to ease small bowel
bacterial translocation, and to improve intestmakcosal barrier function,
thus reducing bacterial translocation and resultzrhplications. The
optimal route for the administration of enteratdeng, either through a

nasojejunal/gastric tube is yet to be studied.

SURGICAL TREATMENT

Cholecystectomy is routinely performed in patientth gallstone
pancreatitis, and it is suggested that in mild ewvese gallstone
pancreatitis, cholecystectomy should be perfornseeda®mn as the patient

has recovered from the acute inflammatory probasssubsided.

An another potential role for surgery in pancréais$ to remove

pancreatic necrosis (necrosectomy) or drain a paticrabscess.

Sterile necrosis can be managed non-operatively bgr
percutaneous drainage since the mortality of tleadition without

surgery is less than 5%.

The methods of necrosectomy operations that hadn bee
recommended include necrosectomy with closed cootis irrigation
through indwelling catheters, necrosectomy withsetbdrainage without

irrigation, or necrosectomy and open packing.
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BILIARY PANCREATITIS

Gallstones are the common cause of acute panedtibver the
world. Most patients will pass off the offendingis¢ during early hours
of acute pancreatitis, but they have additionatesowhich are capable of
inducing further episodes. The issue of when taatpe is controversial.
Generally either urgent intervention (cholecysteotpwithin the first 48
to 72 hours of admission, or a delayed intervendftar 72 hours, during
the same admission is performed. Cholecystectony gggen common
duct clearance is possibly the wise treatment forotherwise healthy

patient with obstructive pancreatitis.

However, patients who are at a high risk for swgee treated by
endoscopic sphincterotomy, with removal of stong€RCP If in acute
biliary pancreatitis, in which obstruction persisfier 24 hours of
observation, emergency endoscopic sphincterotordyséone extraction
is done. Routine ERCP examination of the bile dsiatot advised in
cases of pancreatitis, as the possibility of figdthe residual stones is
less, and also the risk of iatrogenic pancreattisigh. Patients who are
suspected to have an impacted stone in the distamon bile duct or
ampulla should have a confirmation by radiologicagimg (CT scan,

MRCP, or endoscopic ultrasonography) before interea is done.
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COMPLICATIONS:

PR

5.

B. Contiguous organs
1.

hwn

B

C. Systemic
1.

A. Pancreas

Edema, inflammation, local fat necrosis
Necrosis, hemorrhage

Phlegmon

Pseudocyst: pain, rupture, hemorrhage, infection,
obstruction of gastrointestinal tract (stomach,
duodenum, colon)

Abscess

Extension of inflammation, fat necrosis, hemorrhage
into peritoneum and retroperitoneum

Thrombosis of adjacent blood vessels

lleus, bowel obstruction, perforation, infarction
Pancreatic ascites: disruption of main pancreatic
duct, leaking pseudocyst

Obstructive jaundice

Cardiovascular: shock, hypovolemia, peripheral
vasodilation, pericardial effusion, nonspecific ECG
changes, sudden death

Pulmonary: pleural effusion, pulmonary edema, adult
respiratory distress syndrome, atelectasis,
pneumonitis, mediastinal abscess

Renal: renal failure, acute tubular necrosis, renal
artery or vein thrombosis

Hematologic: disseminated intravascular coagulation
(DIC) '
Metabolic: hypocalcemia, hypoglycemia,
hyperglycemia, hypertriglyceridemia

Gastrointestinal: erosive gastritis, peptic ulcer,
hemorrhage, bowel obstruction, portal vein
thrombosis, variceal hemorrhage

Nervous system: encephalopathy, retinopathy
(sudden blindness), psychosis, fat emboli

Distant fat necrosis (skin, bones, joints)
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MATERIALS AND METHODS

Study design:Prospective and retrospective study

Period of Study : October 2016 — September 2017

Setting: Institute of General Surgery, Rajiv Gandhi Go@General
Hospital . The study was conducted after obtainihg Institutional

Ethical Committee approval.

INCLUSION CRITERIA

» Patients with a clinical picture consistent witle tdiagnosis of
acute pancreatitis, along with radiological evickerof inflamed

pancreas will be considered to have acute parittseat
» First episode of Acute Pancreatitis
* Age >18 years and Age < 70 years
Individual components of the BISAP scoring system:
1) BUN > 25 mg/dl
2) Impaired mental status (Glasgow Coma Scale Sca# <
3) SIRS-SIRS is defined as two or more of the follayvin

a. Temperature of <36 or>38°C

b. Respiratory rate > 20 breaths/min or PaCO2 < 32Hgm
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c. Pulse > 90 beats/min
d. WBC < 4,000 or >12,000 cellsf/mm3 or >10% immature

bands

4) Pleural effusion detected on imaging

5) Age > 70 years

One point is assigned for each variable within &l df presentation.

A CECT of the abdomen, obtained at any time in fir&e 7 days of

hospitalization.

EXCLUSION CRITERIA

>

>

vV YV VYV V¥V

Proven cases of chronic pancreatitis.
Hereditary pancreatitis.
Acute pancreatitis patients with organ failur@mtvithin 24hrs of

presentation

Pregnancy
Chronic kidney disease
Traumatic pancreatitis with head injury

Mental retardation
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METHODS

First 50 patients attending the general surgeryade@nt with
clinical features of Acute Pancreatitis are evadaftlinically and
subjected to laboratory and radiological investaya as per the designed

proforma.

Data pertinent to the scoring systems will be réedrwithin 24 h
of admission to the hospital. Once diagnosis taldished the patient

disease severity will be assessed by BISAP scayatem

Sample Size 50 Patients

Source of Study:Patients diagnosed as acute pancreatitis in ubestadf
General Surgery, Rajiv Gandhi Govt. General Hok@a of them are to

be selected on the basis of non probability (puveysampling method.

Statistical Analysis:

All the patients included in the study has to asswihe
guestionnaire regarding the history of Alcoholis@all stone disease,

Trauma, Drug intake and family history of dyslipmie.

Their vital signs were recorded immediately afidmission. They
all were subjected to complete blood count, randood sugar, renal
function test, Serum amylase/lipase, serum calciyond, profile and liver

function tests.
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An abdominal Xray and USG abdomen was done as earlgossible,

that is within 24 hours of presentation.

They are subjected to CECT during hospitalizatiasyally after

initial stabilisation that is between 48 to 96 hour

For each of 50 patients included in the study,ARSscores and

modified CTSI scores were calculated.

The collected data were analysed with IBM. SPS&issics
software 23.0 Version.To describe about the datxrgsive statistics
frequency analysis, percentage analysis were used cétegorical
variables and the mean & S.D were used for contisuariables.The
Receiver Operator Characteristic (ROC) curve amalyss used to find
the Sensitivity ,Specificity ,PPV and NPV on BISAeore with CTSI
Score.used.To find the significance in categoraaia Chi-Square test

was used .

Biliary Pancreatitis was presence of gall ston&aflgisludge in the
gall bladder or bile duct, which was documentedamy radiological

methods.

Alcoholic Pancreatitis was considered, when theéepatfound to

have regular high intake of alcohol daily, or iEta was binge of alcohol
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consumption prior to the onset of illness and hassmgns of other

etiologies present.

Idiopathic pancreatitis was the one with no idesibie etiological

factor based on the history and after all invesitogs.

Patients were observed prospectively till dischafgem the

hospital.

Survivors were defined as patients discharged alreen the
hospital and non-survivors were those who died fgancreatitis or its

complications during hospitalization.

Improvement is defined as resolution of symptomghw

decreasing trend of enzymes and resolving radicéb@eatures.
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OBSERVATION AND RESULTS

The collected data were analysed with IBM. SPSfstits software 23.0
Version.To describe about the data descriptiveistits frequency
analysis, percentage analysis were used for catag@ariables and the
mean & S.D were used for continuous variables.TheeRer Operator
Characteristic (ROC) curve analysis was used td fime Sensitivity
,Specificity ,PPV and NPV on BISAP Score with CT&dore.used.To

find the significance in categorical data Chi-Sgquiast was used .

Table 1 Descriptive statistics

Std.

N | Minimum | Maximum Mean | Deviation
AGE 50 19 65 37.26 9.354
HEART RATE 50 68 130 93.68 14.265
RESPIRATORY 50 14 30 19.48 4.077
RATE
LEUCOCYTOSIS 50 4100 27800| 11884.00, 5552.104
AMYLASE 50 416 1400 864.94| 224.740
LIPASE 50 486 1320 761.64| 165.651
TRYGLYCERIDES| 50 97 1150 205.28| 178.789
CALCIUM 50 7 10 8.46 .676
LENGTH OF 50 2 18 6.58 3.494
STAY
BUN 50 17 54 25.76 9.492
BISAP TOTAL 50 0 4 94 1.185
PANCREATIC 50 0 4 1.16 1.283
INFLAMMATION
PANCREATIC 50 0 2 .32 741
NECROSIS
EXTRA 50 0 2 .28 .701
PANCREATIC
CTSI TOTAL 50 0 8 1.68 2.189
Valid N (listwise) 50
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AGE DISTRIBUTION

Table 2 Age Distribution

AGE Frequency Perceni
Upto 25 yr: 6 12.0
26 -35 yre 16 32.0
36 -45 yre 22 44.0
Above 45 yr 6 12.0
Total 10) 100.0

In our study, the patients ranged from the age9dbl65 years, and 44
were between 35 to 45 yeaThat is the Adult men of productive a

group is affected most|

Graph 1: Age Distribution

Age range
0.0 - 44.0
40.0 - 32.0
30.0 -
20.0 - 12.0 12.0
10.0 - -
0.0 . . . .

Upto25yrs 26-35yrs 36-45yrs Above 45 yrs

The mean age is 37 yea
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GENDER DISTRIBUTION

Table 3: Gender Distribution

Gender | Frequency| Percent
Female 4 8.0
Male 46 92.0
Total 50 100.0

Obviously Men are involved more than women. Thiglddoe due to hig
prevalence of the alcohol related pancreatitisiis $tudy populatio

which belongs tsociety with male dominance towards alcohol

Graph 2 Gender Distribution

Gender distribution

Men (92%) are involved mostly than the wome (8%).
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ETIOLOGY

Table 4: Etiology

Frequency| Percent
ALCOHOL 30 60.0
DRUG INDUCED 1 2.0
GALL STONES 7 14.0
IDIOPATHIC 7 14.0
MUMPS 1 2.0
TRIGLYCERIDEMIA 2 4.0
TRAUMA 2 4.0
Total 50 100.0

History of consumption of alcohol and the possipibf it being
the etiological factor were found in 30 patientsod¥l of the patients
belong to middle age that the productive populatibhey are either
chronic alcoholics who consume more than 100 gramslcohol or

frequent binge drinkers. They had no other attablg causes after a

brief evaluation.
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Graph 3: Etiology

Etiology

TRAUMA ] 2
TRIGLYCERIDEMIA 1 2
MUMPS [ B
IDIOPATHIC 1 7
GALL STONES 1 7
DRUG INDUCED I B

ALCOHOL 30

Gall stone disease was attributed in 7 patidt was confirmed b
USG and CT scan. 6 cases were treated conseryatwel one case
required emergency ERCP to retrieve the calculitffe resolution of th
inflammation. These cases were advised to undeapardscopi

cholecystectomy and none of them presented witlrrecce

Hyperlipidemia an as causative factor presentad2 patients who

had familial history

55



There was clear cut history of blunt trauma with §€Bn showed
Isolated pancreatic laceration presented in 2 ca3as had it by the
steering wheel while driving a lorry and anothee ayot it by hitting

against the handle bar of two wheeler.

History of Medication in 1 patient who was recergtgrted on anti
retro viral therapy. He had resolution of symptoafier the change of

regimen.

Mumps was diagnosed in one patient and it was fdoadhe
cause. He was a young boy presented with fevemrainél pain and
parotid swelling. He was subjected to imaging feg &bdominal pain
which confirmed the pancreatitis. Serum IgM formms was found

positive.

No cause could be attributed in rest of the 7 ptielhey all were
evaluated for any attributable cause and finalljected to upper Gl
scopy to visualize the ampulla to rule out ampyllpathologies like
worm infestations, neoplasms. Three of them werdjested to
MRI/MRCP to rule out ductal or ampullary causesowsdver no

causative factor was found.
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Table 5 SIRS

SIRS Frequency| Percent

No 28 56.0
Yes 22 44.0
Total 50 100.0

Nearly half of the patients had signs of systemilammation and th
most common sign was the fevHowever most of the cases w

positive signs, improved without any complicatic
BISAP and CTSI SCORE:

Graph 4 BISAP Score

BISAP

M Low M High

86% of patients had BISA score less than 3 (mild) and 14%

patientshad more or more than 3 (sev«.
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Graph 5 CTSI Score

CTSI

M Mild B Moderate U Severe

. The cases with mild, moderate and severe CTSE were 76%,
20% and 4% respective. Only two cases with BISABcore 3 or more

had CTSI >6.

Recurrence was seen in 4 cases and all of theiemsawere
Alcoholics. They continued to drink after remissmfithe first episod

and presented with recurrence during the s
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OUTCOME

Table 6 Outcome

Freguency Percent

2 4.0

DEATH
39 78.0

IMPROVED

6 12.0
LOCAL COMPLICATION

3 6.0
SYSTEMIC COMPLICATION
Total 50 100.0

The majority of the cases improved without sequlideat is 78%

of the cases those who all had BISAP score ofthess 3.

Local complications like psedocyst, superior mesemtrombosis

occured in 6 cases.

Systemic complication (sepsis, ARDS) occured ira8es. 2 cases

expired during the study.

Complications occured in cases who had BISAP sowee than 3 but
patients with moderate severe CTSI score also dpedl systemic

complications.
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Graph 6: Outcome

Outcome

M DEATH M IMPROVED
i LOCAL COMPLICATION M SYSTEMIC COMPLICATION

Two cases died during the study. One patient hadhal as the
cause. He presented with septicemia with SIRS. He neferred from
district hospital 2 days after onset of symptomstient required
ventilatory and inotrophic support since admisside. was treated at
high dependancy unit. He had BISAP score of 4 @andas calculate
retrospectively. He was subjectto CECT after stabilising his ren
functions. His modified CTSI sce was 8. He didn't came out of sej

and expired on 6th da

Where as thaanother patient who died suffered a blunt (stee
wheel) injury to abdomen. He was admitted and atatl at a privat

hospital where CECT was done with modified CTSIrecof 8 His
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retrospectively collected BISAP was 4. He was reféto our institute o
the second day with multi organ dysfunction syndeoim a moribunt

state. He didn't survived the second

Two cases of recurrence seen during the study ¢go The both
individuals were chronic alcoholics who resumedrtheurse of alcohc

after resolution of the first episor

Graph 7: Length of Hospital Stay

Length of Hospital Stay

80.0 - e

60.0 -
40.0 A
20.0 A 2-0

Ay

1-7days 8 - 14 days Above 14 days

0.0

Patients had mild disease according to BISAP an8lC@&coverel
early and returned home within a ek that is 68%Those with BISAF
score of less than 3 never required hospital starerthan a week. Tho
with severe BISAP score more 3 or more and CTStes€oor more

needed longer ste The average length of hospital stay is 7 ¢
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Graph 8: CTSI with Outcome

100%

50%

CTSI with Outcome

0% -

Complication

Improved

M Mild ™ Moderate M Severe

The all 38 cases had mild CTSI score Low BISAP s@rd 2 cases w

had severe CTSI score had high BISAP s

Table 7 CTSI with Outcome

OUTCOME
Complication | Improved | Total
CTSI Mild Count 2 38 40
TOTAL % within 26.7% 97.1%| 76.0%
OUTCOME
Moderatt Count 7 1 8
% within 60.0% 2.9%| 20.0%
OUTCOME
Severe Count 2 0 2
% within 13.3% 0.0%| 4.0%
OUTCOME
Total Count 15 35 50
% within 100.0%| 100.0%|100.0%
OUTCOME

5 cases with moderate CTSI score had low Bl and another 5 wi

moderdae CTSI had high BISAI

62




Table 8. BISAP with Outcome

OUTCOME
Complication | Improved | Total
BISAP | High | Coun 7 0 7
% within 46.7% 0.0%| 14.0%
OUTCOME
Low | Coun 8 35 43
% within 53.3% 100.0%| 86.0%
OUTCOME
Total Coun 15 35 50
% within 100.0% 100.0%| 100.0%
OUTCOME

Graph 9. BISAP with Outcome

BISAP with Outcome

100%

50%

0% -

Complication Improved

M High HLow

BISAP score picks up the complications more cledngn the CTS

score. The 35 cases with low score never developegblications and a

the cases with high score developed complicatiohsreas the CTS

scores are overlappir
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Table 9. CTSI TOTAL * OUTCOME
Cross tabulation

OUTCOME
Complication| Improved| Total
CTSI Severe 2 0 2
TOTAL Sensitivity
M&M 8 40 48
Specificity
Total 10 40 50
PPV
NPV
Accuracy

93.3

100.0

100.0

72.9

56.7

The all 7 patients with high BISAP score developethplications

where the CTSI missed to pick the complication$§ itases. Importantly

the all patients with low BISAP score never develbpomplications

whereas 5 patients with moderate severity in CTidl ribt develop

complications.
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Table 10. BISAP TOTAL * OUTCOME
Cross tabulation

OUTCOME

Complication | Improved Total

BISAP High 7 0 7 Sensitivity 86.7
TOTAL Low 8 35 43
Specificity 100.0
Total 15 35 50
PPV 100.0
NPV 81.4
Accuracy 73.3

The sensitivity of BISAP is higher than the CTSbtB cases had
identified the high risk cases equally that is #pety and positive
predictive value. BISAP has higher negative prédectalue which can
make the difference in health care delivery. Thobgth are equal in
specificity BISAP score stays ahead in accuracypdddicting the

prognosis of acute pancreatitis.
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MORTALITY
Graph 10

BISAP with Mortality

100% -
80% -
60% -
40% -
20% -

0% -

Dead Alive

M High HLow

The mortality rate was 4% in our study. The exppatents had hig

BISAP score. 10% of cases with high AP score survive

Graph 11

CTSI with Mortality

100% -
80% -
60% -
40% -
20% A

0% -

100.0%

Dead Alive

M Mild B Moderate U Severe

The patients with severe CTSI score were died Wasgases wit
moderate and mild severity have survived. Thus GEBte predicts th

mortality clearly.
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RECEIVER OPERATING CHARACTERISTIC CURVE
Graph 12. ROC Curve

ROC Curve
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The accuracy of the BISAP and CTSI scores in ptegjcseverity
and mortality was determined by plotting receivepemting
characteristic (ROC) curves, and calculating tle@amder curve (AUC).
The more the area under the curve more the accuilid®y area under
curve (AUC) for BISAP score in predicting severdagd mortality was

0.733 and 0.567, respectively, better than th&Tobl.
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DISCUSSION

The most of the articles state that gall stonehascommon cause
and alcohol related pancreatitis is on increasiagd. Few studies
shows Alcohol and gall stones were equally rel&bgohncreatitis.
In an article published in Medical council on alobistated that
abstinence from alcohol after the first episodetquis against the
recurrence.

In a study conducted at Banaras Hindu Universitychaled that
no single scoring system is ideal for predicting severity of acute
pancreatitis and a system can be chosen accordinghe
institutional fascility.

In a journal Published in American journal of gestrterology, a
prospective analysis of BISAP scoring in assestiegmortality
showed statistically significant mortality rate wh8ISAP score
was high.

In Our study Alcohol is the most common etiologyd aBISAP

serves as a simple and reliable prognostic score.
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LIMITATIONS OF THIS STUDY

» Only Small number of patients are included in #iigly.

» The common etiology found this study were fountealifferent
from worldwide accepted one, hence might not beecbto
compare with other studies.

» Variation in timing of presentation of patientsthe hospital after
onset of symptoms can alter with assessment cfdbeng

systems.
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SUMMARY

» The prediction scores and management tools keepeweioping
which means there is a definite dilemma in rislatdication and
appropriate treatment strategy that need to betedtaat the
appropriate time,

» The list of causative factors goes a long way amaimon causes
as described in standard texts may not be appédaball regions
as found in this study.

» Alcohol is the major cause in this study. The plewvee of
Alcoholism in the regional population may attribute this
situation. Hence Alcoholism can be considered ssceal disorder
in this population and policy makers may considex temedies
since it affects mainly the adult men of produciagge. Most of the
cases treated in this government facility belongniddle or low
socioeconomic status, so the disability of theltgolopulation can
potentially affect the economical growth and quyatit life of their
own and ultimately of society/state.

> All these patients with alcohol related diseasecaunseled along
with their family and it was empathized that thedtolism is the

primary diseases. They all were referred to dechiddi centers.
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» Gall stone disease is the next common cause istady, that too
in females. Since this is the common cause alt the world, all
the patients with acute pancreatitis must be seckeior gall
stones.

» Once the common cause are excluded the possiléogtal
factor must be sought for to attain early remissind to take steps
to prevent the disease in future. As recurrenthkstalearly result
in morbidity it is always better to spend time andney on further
evaluation to identify a cause before concludingdgtidiopathic.
Usually the detailed history and clinical examiaatiwill give a
clue towards the etiology.

» BISAP score is the recently developed, reliable @msly system to
stratify the risk in Acute pancreatitis. It can d@culated in center
which has a basic laboratory and Xray/USG facilidgually these
are available in the district head quarter hospitallhe
sophisticated facilities or special training is naquired to
calculate this and there is no long waiting timénappens with the
CT scan. Once the score is known, the center mnthnagement
of the disease, can be clearly decided. As the halhcases must
to be treated at high dependency units this detisam potentially
influence the outcome. However gall stone comphcatcan be

referred to the appropriate center for further nganaent.
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» The cases with low BISAP score need not undergt WIECT
since the negative predictive value of BISAP of @in100%.
CECT is available only in the higher centers andnitolves
transportation, more time, higher cost and longtingi time.
CECT is not immediately available since it cannetil the in the
intense phase of the disease. And also CECT catreesisk of
contrast allergy and radiation exposure.

» This study shows that BISAP score is the best adipting the
prognosis than the CTSI. The sensitivity and negafiredictive
value of BISAP is more than the CTSI. In this stuslISAP
correlates well with the outcome as the patienth Waw score(35)

did not develop complications and all patients withh score (7)

developed complications. Whereas the CTSI scorege we

overlapping. Hence the patients with low BISAP ssp<3, need
not undergo CT scan unless specifically required aan be
treated at district level centres. This reduces dbst and saves
time for the both, patients as well as the serpiaiders. Even it
can reduce the over load of cases at the highé¢ersen

» As BISAP is a bedside study and calculated at thee tof
admission, clinically it can be valued higher thiha CTSI which

Is usually done after 48 hours.
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CONCLUSION

Men were most commonly affected than women witate rof 9:1.

The age group affected were in 35 to 45 years efwvaigh mean
age of 39.

Alcohol is the most common etiological factor forcute

pancreatitis in this regional population.

The morbidity rate is 26% and the mortality ratepatients with
severe pancreatitis was 4%.

The BISAP score is more accurate in predicting afiseseverity

and significantly than CTSI in this study.
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PROFORMA

PATIENT DETAILS:

Name: Age: Sex:

IP No. :

ON ADMISSION:
MAIN COMPLAINTS:

ASSOCIATED COMPLAINTS :

HISTORY: ALCOHOLISM
GALL STONE DISEASE
TRAUMA
DRUG INTAKE
FAMILY HISTORY

CLINICAL EXAMINATION:

Pulse : BP :
RR: Temp :
Dehydration : Icterus :
Spo2:

CVS: RS:

P/A : CNS:
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INVESTIGATIONS :

CBC/RFT

TC

DC Sr. Amylase
Hb % Sr. Lipase
PCV Total Bili
RBC Dir. Bili
Platelets SGOT
Glucose SGPT

Urea Total Protein
Creatinine Sr. Albumin
Na'/K*

CXR:

USG Abdomen:

CECT Abdomen :

BISAP SCORE:

CTSI SCORE:

FOLLOW UP:
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PATIENT CONSENT FORM

Study Detail : “COMPREHENSIVE ANALYSIS OF ETIOLOGY,

PROGNOSIS AND CLINICAL OUTCOME OF
ACUTE PANCREATITIS IN A TERTIARY CARE
CENTER

Study Centre . Rajiv Gandhi Government General Hospital, Chennai.

Patient’'s Name

Patient's Age

In Patient Number

Patient may checlki4l) these boxes

(0]

| confirm that | have understood the purpose otedure for the above study. |
have the opportunity to ask question and all mystjoes and doubts have been

answered to my complete satisfaction. ]

| understand that my participation in the studyaesuntary and that | am free to
withdraw at any time without giving reason, withouoty legal rights being|:|

affected.

| understand that sponsor of the clinical studpeat working on the sponsor’'s
behalf, the Ethics committee and the regulatonheuties will not need my
permission to look at my health records, both speet of current study and any
further research that may be conducted in relatom, even if | withdraw from
the study | agree to this access. However, | utaledsthat my identity will not
be revealed in any information released to thirdigs or published, unless as
required under the law. | agree not to restrictube of any data or results that

arise from this study. L]
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o | agree to take part in the above study and to ¢pmjth the instructions given
during the study and faithfully cooperate with gtedy team and to immediately
inform the study staff if | suffer from any detewtion in my health or well beind |

or any unexpected or unusual symptoms.
o | hereby consent to participate in this study []

o | hereby give permission to undergo complete dihiexamination and
diagnostic tests including hematological, biochexhicadiological tests and td ]

undergo treatment

Signature/thumb impression Signature of Ingasar

Patient’'s Name and Address: Study Investigafdeme:
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