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Nosocomial Diarrhea

Nosocomial Diarrhea
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atisBadisulugisanninisings Bunnazidin nosocomial diarthea 1 hospital-acquired
diarrhea mq:ﬁLi‘]ud‘mtjmwnvaaﬁu:jﬂoﬂua::uwmf ylfinA aneihidnduninn  aeenaud
morbidity, mortality ANMENTites Bniedadidywaamumszminflungjuwdwentng Faiilig
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fignur99 nosocomial diarhea A diarhea RieTumAMUtIMETNaNINNGY 72 Fala
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msAnmluiesres nosocomial diarthea stheAndeaiedetudetidasnan uAwudmn
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uazmnLflurg’qqmqu-\ﬁmuﬂu'imwﬂ'\mamu‘%uﬁq 1 (Bau guEinsaivealsauar mortality wuldan
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nuinsAneidas nosocomial diarthea dauluaiifiaztuminlugihneings fisefiagluve
£l 1cU Hlamaifin diarthea 1#na 50% Lm:qqndﬂ&uﬁwmnﬁ acute respiratory failure®® fia3eudn
AUNAVDY diarrhea B1afiuaten attsznauiy wasindulumsarnguusiredsady REIHANT
nsznuilimsietemisduensustissmalldauludeialfmenugiRnsaifusd  1.9-33.9
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Non-Infectious causes
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1. Enteral tube feeling
yndanfutlssmuamnsidies Shlidesdatlymilinusilelsédecldh tube feeding
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Nosocomial Diarrhea

1.1. 1lieeurzimanzay
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Tuie ﬁ’uﬂuqm‘vfr] T LLa:qms‘ﬁmﬂmmm:Lﬂumm Wl wWiae1uns formula AdaRianming atinals
Amugmameidigaiirdosdaiuie Usznavdaarseunslugldeday endulsiuiidngy mcT
e linnda L witdaanslimagnimadluiniueinnselatuiusten iy shiudamies
pmsFananai 143 71A1GN WifENY uszazaafisanausiloyuagh wndila fasting 10
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MWMANAIE intestinal mucosal atrophy faastiaImnsTiilu elemental diet riew Fvsnuziifiarming
luhasmamiienatiruReae Peptamen® 189 Nestle
wisaniiliemns elemental diet auwiladfleiuemnsldliia diarhea ufa Aanansa
Wity formuia usz balanced diet 14 2328771 elemental diet 1avszdiuennusimanannia
3-7 Suanlyl
Balanced diet '7|'uanﬁfmin'nmnsﬁﬁnmnfq:‘lﬁﬁuuuaumjmmzwmuﬁuaﬂuﬁodﬂ Tugjlae
lactose intolerance uNYnlW diarrhea 1 ismmudlgyuiAedilates viag i u‘i"ﬂé’wi'qﬁumﬁﬂuﬁﬂ’n
ieEn uasastupzealfdas it FrfugieRanaued Auamnsldnesunas udaifa
i diarthea 14 Fasnrananadn el
1.2. Ensiemnslimansan
mnedamsifugasiiGadiuly wsrludlaeflfewnslugnsunnnda 50 mubr Slannaiin
diarhea Wine® axfumaluilisnliiy bolus Afaunia diarhea MWanndu S3nmsudladeluuy
continuous drip unw Tasannzlussuzusn AENW feeding wazly e fasting NIUM AINAID
dradiu
otk maden maldenslufihefifesiarsanmnzaudon Lidrazilune nasogastric
tube, gastrostomy tube, W78 jejunal tube F981 prepyloric ufa fanslireudnaiviteiu bolus &
1.3. puududuresamns
fimenuiudaiuie osmolarity 18eaMsiunasifia diarrhea wiuiniaAeaded el
Pendiey’ ntjn"hiﬁﬂci'\’lﬂLﬁﬂoi’m&utﬁudﬁﬁumﬁuﬂﬂmfﬁtﬂu hyperosmolarity atjuda uazftlaeify
balanced diet fl#amns hyperosmolarity ui A Liftiyviusatnalsdifia diarrhea firazniain
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Uffauzanuzaglsamena udsdanaliinastienuar fermentation 484 carbohydrate (el \fin
malabsorption WAz osmotic diarrhea ATHNIUNGA"
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1.4. UNLM194 bile acids

figfadieasdudn pile acids Rundiuluenainliiia diarrhea W wigidhuduil Adluna
al , & A v a ) . v a
WAINIR1N gut mucosal atrophy 11%NYW AR U1 atrophy wheluaudy terminal ileum uda gaunsenung
bile acids homeostatis MilarnrsoRgallalaenisda stoot bile acid concentration Fawwinludilne
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2. Medication
2.1. Antibiotics
faqiiudihefueulraenafilenalifuenlfiucgann uazenlfiausfifuamadidny
189 diarrhea 18 20-50%" Bnfrunil fiheilfunlFoucil 5-38% Tazifia antibiotic-associated
diarrhea"’ qﬁf&'\mﬂﬁmmmq:ﬁﬁuqﬁuﬁlﬂm Taaidninduudiunisld cephalosporin funndu
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3. Hypoailbuminemia

Lﬂq:‘lﬁ‘ﬁummqfn‘l:.iu.iﬂﬂLwi'-w:wu'lﬁl.auﬂ'lué'ﬂ'm critically ill™"® parinszay saydu Aivndana
Vinaduamnsuasia udaie impaired nutrient absorption Trednnsseaudnssiumesdaydu i
ABENAnin diarrhea B 2.6 gidl™ widmnsziusassayfuiianadiifedudnumay (fugftln
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Il giiRin1safans-diarrhea aztdasninlumehanaanFafudassanils

4. Overflow diarrhea (incontinence)
d_ o 4 A e . =
WuiramghneeniignasisauinGaamils filasiveulsmewnaunulaoanizdgean sz
- X <« o -~
amaiasgniiaiuiugaunin udafiazanaunfion fecal impaction Wax overflow diarthea AMNAIAL
Mg IUATINTTINEgaaNsEaInNauilsanuazain nursing note a1 liiiBawefiaztaansitade
nEilld unndansfinednurzdRiesuazanduninsmainiaidaninfAanisii rectal examination i
medunneinbisulanisasaativiiines Aemsaiies 22% 1nsfilefiifia nosocomial diarrhea
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Infectious causes

wid1ezil pathogen §'u'| i1 diarrhea 18 laidraziflu bacteria, fungi, 3 virus wigaulugy
ﬁqmtﬁqmnﬁm%aﬁq:tﬁmqnLﬂﬂ Clostridium difficile AU IWina1myade hospital-acquired diarrhea
udn wilewanithiAng Waaiuiu Clostridium difficile associated diarrhea (CDAD) Tlintifiiaen

hefismazdontes CDAD Hagudaludnsunmsgmiluiiiidslasradulilingnis dlaala
MuasiBaaannsaldAunimneulddanmnues

nesufn 'lumnmmﬁq:'lﬂs'*nﬂnmqﬁqmaﬂs:tﬁuﬂﬁntiﬂﬂﬁmsiftﬁmﬁu clostridium
difficile 131"

1. Clinical presentation 93 Clostridium difficile infection &uﬁﬁ:ﬂtﬁﬁﬂﬂ‘lﬂmmnﬁﬂ

asymptomatic carriage, colitis without pseudomembrane formation, pseudo-

J 1 A [ | +
membranous colitis, fulminant colitis -nqnmmﬁmmﬁ;utmf-a:wu‘luuaﬂun

L]
1

2. CDAD finszziaanisuaulsaneuiaiade 3 §Uanf™®
- - [ o - A H
3. Arwdesasaninfistsaulsfuiuduouen flane i duasszoznaniildun
< | - . .
4, n"l'.l::l.dﬂs‘lﬂ‘u'] ﬁmu'l‘.ﬂnfmmemmﬁaﬁ severe underlying disease, advanced age,

prolonged hospitalization, use of mechanical ventilation
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5. nisNadudnn enzyme immunoassays (ElAs)ldnaFall sensitivity waldl¥ (69-87%) uaz
specificity 4NN (99-100%) Qﬂﬁmmuhﬁmﬁmmn sensitivity 14® astumnasdupas
repeat test AUUULA

6. ANBENT clinical WAL laboratory fiauandn assay UNaz positive Usznaudae onset of
diarrhea 6 days after administration of antibiotic, hospital stay > 15 days, presence of
fecal leukocyte, presence of semiformed (as opposed to watery) stools, cephalosporin
use.

7. Sucralfate 8133UNMUNTRTIA C. difficile cytotoxin-B assay

8. fiheilEfuamImn wbe feeding fflaniadia CDAD wnnindiheRfuanmsmang
uazvnitiu postpyloric tube feeding Farfafutentananiuan®

9. nsW antidiarheal TnehigmimBedusuneatrede lananislu CDAD sy

i lugn1aiiim toxic colitisimegacolon 18latdne
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Pre and Post operative evaluation for

patients with liver diseases
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uneraunsndaurenizdisinliateg (15199849 Child Pugh Score anansoaldlumiseit 1) 140
NMTANEI189 Barrison UWATARLE WM Perioperative mortality Tuauld child class A, B, C loun 10%,
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C uazAnalaFunisindnluteaiaasil mortaiity rate 10%, 30%, uax 82% ANAIFY FunnsHnA
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Pre and Post operative evaluation for patients with liver diseases

gUAnralraimania  morbidity  wia mortality lufilie  etinglsfiman  namin endoscopic
. o . s '
decompression aulddadl obstructive jaundice NHN19% acute cholangitis Tasanazatnegialused
(fiman choledocho-lithiaesis fFaufumatdenufous wudrligiBinnsalaasniafia morbidity uaz
mortality ~ findanamincieiaile  decompression atiwdmian  Tasanwirednstalufihedaily
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Pre and Post Operative Management of Coagulation Defect

N1 coagulopathy Lﬂui\"qﬁwu‘lﬁmualutjﬂwﬁLﬂu'[?ﬂﬁ’u ’Luéﬂaﬂ‘-ﬁuﬂu obstructive
jaundice Tt N7l vitamin K supplement finazd@runsonnl¥nnaz coagulation defect nduiu
Unild dwslumilitadusuuioiunsléiy fozen plasma transfusion (el prothrombin time
prolongation ¥atndn 3-5 seconds Tutnemfanisli fresh frozen plasma #1aluanzonn
prothrombin time nétanludaaideansld Jsenadaciansanliy cryoprecipitate ¥f® synthetic factor
7 $qukae

njﬂ'mﬁﬁ'[mﬁuﬁ’nq:ﬁmq: hyper-speenism #t thrombocytopemia Adadudlarauldsy
mztinda Tananzetnfisludianfefinia@aasanda 70,000 - 100,000 celymm’ lumaﬁ?\::jﬂ'm
814#l platelet dysfunction faudaslunsdiadudl anadestinasl¥ diamino 8 D arginine vasopressin %5

o s ° - a
DDAVP LWﬂu.mﬁlﬂ']Q:Lﬂamlﬁﬂ ANIURALING

Pre and Post Operative Management of Ascites
nz ascites wuldiaeludilefidlu decompensated cirrhosis lunsaiiiflumssindianlaild
natidagnidn Aasazaminnns ascites aalpuN19N large volume paracenthesis FanfunNAsI
. ) v .o« - . d o \ -
albumin transfusion %A 91 diuretic MMUEAN IRBAALTNILIDY ascites TiiyvTuinarwuliashe
. N :’I A’A [ N | 7 el
NM9E reaccumulation 989 ascites post operative MHLAIANIUTTEZVARINAR Liloeseanall
N9 hemodynamic laitn® uarldfu normal saline Winltifudrwawsnn fulaeiidulsasiuudeasd
ek r . o d
salt WAz fluid retention 4N secondary renin angiotensin hyperfunction Aaiugaefiflulsaduudauiie

fin192 hemodynamic 7 stable u&a ATAzAR saline solution A9 warAITAENIR diuretic \HalTui
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- ° ' , : o ,
accumulation 184 ascites diuretic Mwuzunldun ns1d spironolactone $9NAY furosamide 1w
L & 1 } 3 e g 2 1 -~ 1 ar :‘/ l: d‘ =
fmsdon 4 se 1 filbweasldfunisaseninandeatesnaudniunisings Meilielsuiiugning
spontaneous bacterial peritonitis Tananuldiaefilifianniaanisiaizasuazrasléfunisinwieting

L] [

MINTANNBUNAEHAR  HaunsntauldAnyeeaniaiia ascites waamstdnide valvunalidie

v L X e« 4 o X .
sauaTin75919910 Wdeafiasuszastiundinisinga ludeatessa 116

Pre and Post Operative Renal and Electrolyte Management

frheilDhilsaduuionasldfunisuflanioz anemia uay dehydration anawmnzan wien
HAARAIAZRAATILANIY intake WAL output et lngdm (Ratlaeiu salt uaz fluid retention LATEIATA
Viiusunsndausandnols Grlaedidulsadusing renal blood flow fndrautinAegudafiudems
wandamsidendierassinainldnsiouradlauta Wy aminoglycoside vraeuftlaalungu
NSAID

Q’ﬂw"ﬁqﬁmo: hypokalemia ¥38n19z alkalosis AasldFunisufluitedleaiuiiAnnnz
hepatic  encephalopathy éﬂqﬁdﬁqu hyponatremia  lnevialudasinlidaanismssneadi
wnzanzas adwlefnnluseiilssfuTes serum sodium #anda 120 mEg equivalent /L paslaFy
nefnelaeld 3% fluid restriction fausae n1slensazant hypersolid solution Btiidea vinlvigalae

a X
ﬁm’:: anasaka \isaula

Pre and Post Operative Care Management Hepatic Encephalopathy

éﬂoﬂéqﬁmq: hepatic encephalopathy ua:‘l;iﬁma:ﬁ'iqLﬂuﬁmmﬁmqnLau AsldFunng
wflen1az  hepatic encephalopathy  WiRidau precipitating  fienavnWiARm9Y hepatic
encephalopathy 194 infection, electrolyte imbalance, constipation, metabolic alkalosis AMFL#5LN1S
uflratiamuizan Nz hepatic encephalopathy & wnsninmldlasntsudle precipitation AAEAAY
17l lactulose Turum 30-00 co/fu Tmemdalifinnziragaansilssunniiuas 2-3 Ak uananiit
naswineanislden sedation Taglaidniu Totianizetindaludilanfifiu Chid class B e C 7
@easanisfianioy hepatic encephalopathy N1 branch chain amino acid supplement azaa%4

k3 . ﬂj 2
Wn1¢ hepatic encephalopathy Us aRTUlA

Pre and Post Operative Nutrition Management
N ' . Y o . . o
Az malnutrition  unnasimuldvesludileeiiulsaiy  Tasanizetefisluseidu
alcoholic liver disease u?‘ﬂé’ﬂ’)ﬂﬁtﬂu Child class B uaz C cirrhosis 1172 malnutrition & wudnildau

funuslaanraiunsie
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0 . . . . o :’4 & ci' e [] o . P-3
complication perioperative and post operative ﬁduu'lutgﬂ'mﬂﬂ::lﬂi‘um?Nﬂmﬂelectwe surgery Q4
mslaFunisuilaniy mainutriion etiamanzan filasdelifiennas hepatic encephalopathy A93

- 1 al ] [ [ < A . . q | ¢
WFuldsAulasnndn 1 nfwnn /A4 Whtlaeidlu alcoholic liver disease a1aazfnanisiusiuladiuas 2
- 44I 1 AI =) 3 } 7y v di' 1/ £ =Y & . .
nfu Wnsdldaliarnnsoasifinluspiugaavldsiisiainis araRansan@dndat branch chain amino

) ; ° - j [ i v o
acid edaevil¥srdureaniaztinnnsrssdileedte  dlienidywluntsgetnleiu  Aeslésy
medium chain triglyceride nauwnw filhafuudaann alcohol uastiaanatarsldfy vitamin NaUNULAL

uwAluinfausnunndas

Post Operative Liver Dysfunction

sl uA B nmeg flasfisafudiledaiymneinnusesiuiaUnfugsn
Wumseindn Tandoulnajudoinifuneainiadunattatinemuiuy FammeR 4 Ratidlesandie
FaRlfnannudadnfinizanadaes hepatic blood flow luszninaniseindia fileensaslffuRanuas
blood product suannRdl resolving 189 hematoma $axfuN1sAFuEM1IfTausvidene hepatitis 7
wuindaeludlanannnisldismamavaam@and Welinnaz post operative jaundice dmluating
5 AnsBanudedtnng anesthesia Anmsanuazlasfu s lan dFusaauanndll s

¥

nardeenaazduginliitinnsan hepatic blood flow MsuaniAeIn s ldanffes metabolic sy Mg

v v '

weneaialine  hemodynamic  Tasfihunasfieguwiuasaanisiisaduusiduiladegasyinli

tloyun post operative liver dysfunction aass nsauagilaaiiiiloywnleasundndusadldFunisisin

ans0agUsanlAlumTT 6

A13999 1 Modified Child - Pugh Score

Point*
Presentation 1 2 3
Albumin{(g/dL.) >3.5 2.8-35 <2.8
Prothrombin time
Seconds prolonged <4 4.6 >6
International normalized ration <1.7 1.7-2.3 >2.3
Bilirubin (mg/dL)** <2 2-3 >3
Ascites Absent Slight-moderate Tense
Encephalopathy None Grade |-l Grade llI-IV
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mﬂaﬁ 2 Risk factors for Morbidity and Mortality in Patients With Cirrhosis Undergoing Surgery

Type of surgery
Emergent

Abdominal, especially cholecystectomy, gastric resection, or colectomy

Cardiac surgery

Hepatic resection
Chracteristics of patient

Child'sclass (C>B)

Ascites

Encephalophathy

Infection

Anemia

Malnutrition

Jaundice

Hypoalbuminemia

Portal hypertension

Prolonged prothrombin time (>2.5 sec above control) that does not correct with vitamin K
Abnormal quantitative liver function tests ( e.g., galactose elimination capacity, amincpyrine

breath test, indocyanine green clearance, monoethyglycinexylidide test)

Hypoxemia

mﬂaﬁ 3 Contraindications to Elective Surgery in Patients With Liver Disease

Acute viral hepatitis

Acute alcoholic hepatitis

Fulminant hepatic failure

Severe chronic hepatitis

Child’s class C cirrhosis

Sever coagulopathy (prolongation of the prothrombin time of >5 seconds despite vitamin K
administration; platelet count < 50,000/mm°)

Severe extrahepatic complications
Hypoxemia
Cardiomyopathy, heart failure

Acute renal failure

11
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m‘a"‘ldﬁ 4 Risk Factors for Operative Mortality in Patients With Obstructive Jaundice

Hematocrit Value <30%

Serum bilirubin level > 11 mg/dL
Malignant cause of biliary obstruction
Azotemia

Hypoalbuminemia

Cholangitis

mﬂa'ﬂ 5 Postoperative Liver Dysfunction in Patients With No Known preexisting Liver Disease

Hepatocefiular Drugs (including anesthetics)
Ischemia, including shock, hypotension, iatrogenic injury
Viral hepatitis

Cholestatic Drugs (antibiotics, antiemetics)
Sepsis
Bile duct injury
Choledocholithiasis or pancreatitis
Cholecystitis {calculous or acalculous)
Benign, Multifactorial

Mixed Drugs
Multifactorial

mi"uﬂ 6 Preoperative approach to patient with known or suspected liver disease.

sHistory
«Examination
sLaboratory studles

if indication
I f v
:g;?r%g;!aehslnchemlcal Acute liver disease I ‘ Chronic liver disease
i
| | 1
no known underlyin
s:hronlc liver disease [ | | |
Acute hepatitis Fulminant Clrrhosis Non-cirrhosis
hepatic
fallure I
Assess
Childs
[ class
Elective Emergency Election [ [ l
procedure lite- threatening procedure
indication | Class C H Class 8 | Class A
| I | I I I
*Proceed with «Defer untll ||=Consider Consider Proceed Proceed
| ';‘r’r;?‘t‘;g”f extreme conditian candidacy far alternatives || with with
| surgery caution Improves transplantation fo surgery cautlon If surgery
+Close necessary
peri-operative
monitoring
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Herbal Hepatotoxicity

Herbal Hepatotoxicity

- - o o o
un. f5z ASTanE
. » . i L} z -
Herbal medications induced liver injury i{thantasinulsviesau insrsfinaniisaldenayulng
: a X ol al 3 v P ,
unsnaranngsiu Tnsawisluaulnefifinasldeayuinsinuiuuds nsAnmluanidnawudiau
audiufinnsldenanulngtie 42%"° uazwudn 20-30% 1sspulinumuunntlsasiuiadtininislden
AJ o o - 1 J ]
ayulng ° idAny 2 W 3 veefilindnazbivanunmdinlduranguingey ¢ vananerayulnranaiiug

FRRLUGS §a1ail interaction AuaNguonlday Avlumisan 157

N159%99® herbal hepatotoxicity 3 NATHINURLAITIUNTIE

1. grleeinacbivanunwntdinldenanulne  uszindlafindrayuinglilden vaunwmd
sz iRnsldendainduinfeanyuing Saneefimpinseranaumnlunguemagdn feduunne
AufiaadnUssdRIR  uasnenenuuAMNENNUE TN herbal exposure iU onset 184 liver toxicity
uazmeaeLsuBsianugalfsuaznimeLausssa rechalIengelucﬁﬂwﬁﬁ-Lls:fiﬁnwnﬁu‘lﬂ'l-ﬁ’m%'n

2. il Specific diagnostic tests @MFun153Radt herbal hepatotoxicity #enlsfianu
ANMOUEN histology UNBEN tiE91maRad herbal hepatoxicity 9w zonal necrosis necrotic
lesions with steatosis W98 bile duct injury WaY vascular injury Taeanne 'BtiNEiq veno-occlusive
disease WARNMOUE histology wanifananylunnsauldduiy ‘luﬁi":%'nﬂna"mﬁmqu‘lwmwﬁqﬁl-i

s luuinag induced liver injury

Pyrrolizidine Alkaloids

Pyrrolizidine Alkaloids {4 most important plant toxin A 1%Aa liver injury SansuAudunn
4170 1 uda ﬁmqu‘lwﬂum:qaﬁ lAun Heliotropium viawcj1999914

Pyrrolizidine Alkaloid ({14 dose-dependent hepatotoxin uaenMifim veno-occlusive disease
(VOD) e fibrosis 13 cirrhosis™ % luflaeiilu acute form 189 VOD finandanenis taatas,
piulm, ascites WRE elevation 184 aminotrasferase enzymes UNEANALAA liver failure 1A lut29 acute

phase Tafilan aBedIngetia 20-40% Wdthenfineandiulzadu chronic VOD Azl prognosis udl
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-l
A9 1 Drug-Herb Interactions of Relevance to Hepatology

Drug(s)

Herbal Product(s)

Mechanism of Interaction

Clinical Relevance

Anticoagulant and

antiplatelet agents

Cyclosporine

CYP3Ad inducers,

e.g., phenobarbital

Prednisolone

Spironclactone

Danshen
1Salvia rnitiorrhizat
Devil's claw

IHarpagophy cumbens)
Dong quai

{Angelica sinensis)
Feverfew

(Tanacetum partheniumi
Garlic

IAllium sativum)

Ginko

{Ginko biloba)

Ginseng (Panaxsp.)
Papaya extract (papain)

St John's wort
(Hypericum perforatum)
Tamarind

{Tamarindus indical
St John's wort
(Hypericum perforatum)

Pyrrolizidine alkaloids (see

text)

Germander
{Teucrium chamaedrys!

Liquorice

IGlvevrrhizia qlabra)

Sho-saiko-to (TJ-9)
{xain chai hu tann}*
Liquorice

iGlycyrrhiza glabra)

Increased INR

Unknown

Increased INR

Altered platelet function

Increased INR and platelet
dysfunction

Altered platelet function

Decreased INR
Increased INR

Decreased INR

Increased bioavailability of

aspinn
CYP3A4 induction, reduced

cyclosporin concentrations

CYP3A4-mediated increase

in herbal toxic metabolites

CYP3A4-mediated increased
in herbal toxic metaboliles

increased predmsolone

concentration (reduced
clearance)

Reduced prednisone
concentration
Mineralocorticoid action

Bleeding risk increased

Purpura

Bruising

Bleeding risk increased

Bleeding risk increased

Bleeding

Reduced anticoagulation
Bleeding risk increased

Reduced anticogulation

Bleeding risk increased

Reduced

transplant organ rejection

Increased hepatoloxicity

Innreased henatotoxicity

Increased salt/water

hypckalaemia
Reduced

Antagonises

*Sho-saiko-to is an herbal preparation used in Japan and Ching; there are several alternative names

(see toxt). CYP3A4, cytochrome P450 3A4; INR. Intemational Normalised Ratio.

Germander (Teucrium chanacdrys) (ayulnsluaadnseing) Germander(ayulnslundnse

mg) fndinnsinan1dluud chroleretic uax antiseptic Mugil1ed capsules %3 11 wAstLluFaAg

Tuta4 1986-1992 Tae 14y adjuvant lunsaquANUMENF WANAIANIA hepatitis Tugilatild 30

8 813IgnoausanaInAanalull 1992 Anmuy hepatic injury # typical azidlu mild to moderate
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cytolytic hepatitis Fainazifamdsan i ludarszanns 2 ey antsaswaetl 2-6 Reu® niange
81 uazn1nduN 1 germander Wdnnsan 19l early recrudescence 994 liver injury 1% 1iadanaln
nfie liver injury dhaziilu immunological basis™ * wanie germander aviigslsznausing 1 afj
fin saponils , glycosides, flavonoids Was furano neo-clerodane diterpenoids gvFunalnnaiiia liver

21,31, 32

injury 3inLilu toxic metobolite induced apoptosis wazAll immune mechanism #ae®

Germander (Teucrium chanacdrys)

(@xulnsluadnszing)

Diterpenoids
Metabalized | Via CYP 3A4

eletrophilic'metabolites

Deplete cellular thiol

Increase [Ca’’] and activate Ca’* dependent

Transglutaminase and endonuclease
Apoptosis

Chinese Herbal Medicine (#3yulwsau)

Glycyrrhizae radix

Licorice
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tlaqiuin1s14 Traditional Herbal Medicines (CHMs) atinsunsuaieialurlssinpAduuasialan
Taevialal CHMs dufuinmilzaviaainisuiiey asdszneudaoayulnesineg Uszuno 3-15 afia wid
CHMs Aaudnaviaanit ustlssunm 1% 199puild CHMs Azl elevated liver enzymes 4 risk s
X =l oy : . = - a3
wnulugrsiiil Glycyrrhizae radix (WERSENaIven) WAz Atractylodis macrophalae (Winqu

. . 1 ‘J - &~
Mediterranean thistie)** fis1audilauetinaden 20 Tefifia liver injury wasld CHMs uas liver injury

7,35, 36

1 » L1 - 1 i
Aaumdavg el CHMs uanaNilfiafiseau fuminant hepatic failure 18 waswudnffilae 4 i

- . " 2l & 37
(i severe %78 fulminant hepatitis 19 CHMs Riflayulnslunszna Paeonia viaTusm™™

MA-HUANG (318249)

Ephedru (oko Ma-huang)

Ma-huang (Duayulnslumsenates Ephedra wazfiangluiasmsinduividuayulnegiues
Umiin active constituent 184 Ma-huang AD ephredine 151897 severe acute hepatitis L&Y

autoimmune fulminant hepatitis Tugilae#fu Ma-huang 1Thaaan 3 #iland Ta 4 iReu™*’

JIN BU HUAN

Jin Bu Huan vifeayulnslng Ae swfensea gnldunumudolealdluud Sedative uaz
analgesic Jin Bu Huan ausann i acute hepatitis War chronic hepatitis liver disease dninm
&1 nld Jin Bu Huan Tdunuiszanns 20 §Uendd (6 Fu - 52 dUmav) uaz liver function tests finndu

Un@ ndsngaenlidszann 8 flansd (2 - 30 dulanh)™ @

ANMOULNN histology wull inflammatory,

J - . v . A
eosinephilic infiitration WAL cholestasis L%im levo-Tetrahydropalmatine iy active ingredient %
induce liver injury Fanalnnasiiie liver injury a1aluNY hypersensitivity reaction WA direct

hepatotoxic43

SYO-SAIKO-TO (XIAO-CHAI-HU-TANG)
Syo-Saiko-To TunEndjiJu ¥¥e Xiao-Chai-Hu-Tang lun mdu  azwuluResyulnenaniay,

- o o [ ] . o o
siau, 39 unzyndu falinaslddmivnmddewndouas dyspepsia nuateiuludy faqiuau

o . Ay . 4 : e
dhuianld¥nm chronic liver disease® 34 Syo-Saiko-To azfigasnanyasayulnsamilen Dai-Saiko-
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To uae Sho-Saiko -To (TJ-a) laefl extracts anayuing 7 43a Ae bupleurum, pinellia, scutellarria,
jujube fruit (Wn31), ginseng (lanau) glycyrrhiza (1219%) WA ginger rhizome (II4)

Syo-Saiko-To @nunsamliifia acute hepatitis waaldenliszunm 2 Geou LALAINNSORREN
wddrechallenge® LFTs azndugunsinilu 2 — 6 dlavindaugalden  Anmouz histology aTwu
centrilobular necrosis, microvesicular fatty change Wax fibrosis UAYBNANLANTUS cholestasis 14
1NTEBNALAA severe acute hepatitis uﬂnﬁﬂnﬁﬁ?ﬂﬂdﬂudﬂ Dai-Saiko-To @14190 trigger W74 induce

autoimmune hepatitis 16

Bupleurum

Callilepsis Laureola Atractylis Gummifera

mucingglienld Calilepsis Laureola Fadlumanfitasfmussiulunmsinmeinismanszime
811§ tapeworm infestations, cough, $n¥A1ME impotence WALTAt enhance fertility 3adaildaly
Af Impila AN®ULAINIINNATTENTEL Impita induce fiver injury A8 & abrupt onset filaemzilonnas
Uaaving, 8718w, Oaman, disturbed consciousness, TNUATIAA acute liver failure WAY renal failure

snudiflaeinifin profound  hypoglycemia lities Tamamanialu 24 dalue gefle 63% uae
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Overall motality melu s 9y gqﬁq 91%" autopsy WU shrunken liver with centrizonal necrosis Major
toxic components '7"1 extract 1#97n tuber 1849 C. laureola A atractyloside (ATR) War carboxy-
atractyloside WU Atractylis gummifera W38 Mediterranean thistie %78 Tngiann fiflans ATR uazin
Wilfim hepatic uaz renal necrosis tueisl

nalnnsfia hepatoxicity '-'nnﬂqu‘lmmiuﬁﬁﬂ:im"muﬁuﬂu ATR 414190 block oxidative
phosphorylation It competitively inhibit the transport of ADP L&y ATP uﬂﬂ’ﬂﬂ'ﬁ ATR £l9814 trigger
apoptosis {mti induce mitochondrial membrance permeability transition pore bty invoking
release of cytochrome C Wa&Y caspase-activating proteases46 atinalsimy Pure ATR Ti@unso

induce Wifim centrilubular hepatic necrosis 1# 1991A3 toxic substance Busandatuayuinenguil

Chaparral -3

1)
1 'K d

Chaparral leaf (Larrea tridentate) ifhuialunzianse Fe§Sniuluwin Creosote bush w5e
greasewood Chaparral Hen11lu native Americans @wiuinm respiratory tract infection, rheumatic
pain, stomach pain, Chickenpox, snakebite pain, weight loss, cancer, tuberculosis WAL venereal
disease Q’ﬂoﬂﬁ:ﬂmmi‘ jaundice §auM1 markedly abnormal liver function tests 3-12 FUaudaniu

7T @nweuziAuel liver injury A1 chaparral %

- o
chaparral 29 sRTw udamgeaely 1 G 17 &len
i cholestatic hepatitis wAtlueiinisaniiuliily cirrhosis v#aia acute liver failure &
chaparral azUsznaulUfan mixture 984 flavonaids, amino acids, lignans, volatile oils wsitialaifumdn

pia iy hepatoxic 14 chaparral

Greater Celandine |

anraiman greater celandine (Chelidonium majus) gninanldlugislivednm galistones

War dyspepsia §137tN U acute hepatitis ufanld greater celandine 1 3 weau® LFTs nduunf
wianyalden 26 1en Anmoreimmwadlnaziilu cholestatic hepatitis 814wy antinuclear and

smooth muscle autoantibodies \wuuan# titer A1 q  Liver histology W lobular uas portal
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inflammation with bridging fibrosis and eosinophilic infiltrates nalnn e liver injury falainsuuu

dausAndreraidiu idiosyncratic reaction

Pennyroyal (WHluRASSNANTEINTY)

Pennyroyal Amsunnldunsuaeuuudad i abortifacient  ¥Fe pesticide typical
character 189 Pennyroyal toxicity Af 8INIINNIEULNIAAUEMITUATISULUILAT LATPE
flaeded3mann fulminant liver failure with massive ¥#e submassive hepatic necrosis M&ANW
pennyroyal oil WWFine wn® m?ﬁﬁﬂﬁty'lu pennyroyal A8 Puigenone nalnnnaifia liver injury A

-l
N 1™

Pulgenone

/ Metabolite
CYP2 E1

Metabnlite_

Mentrc—furan

:

Direct toxic to

Rapidly and extensively

deplete glutathione jevel

Hepatocyte

=

ns¥nm pennyroyal toxicity uus1W N-acetylcysteine Tugftlaumnsiafiniu pennyroyal oil uanndn 10 3§ =

Herbal Laxative

Caoscoro Sogrodao

Cascara sagrada 398iAN"97N tﬂ‘a'ﬂn-nmr'ﬁu’lu'fﬁmgjlumi'xqa Buckthorn dal.fluaqmﬁmﬁu
N pnuisiaiianslsznaunaisatiie saua anthracene glycoside Cascara Gutiwnldlu
esmamieily herbal laxative fimesndissifineimanliaieslimelasean jaundice niald
Cascara W 3 34 uda \fim portal hypertension nalu 1 denvisiaun liver biopsy uam3 severe portal

inflammation W& portal bridging fibrosis without cirrhosis %
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Isabgol 1 herbal laxative Isabgol wz1fszneul&ae Piantago ovata , husk powder, dextrose liag
Emblica officinalis (Wyanameafunzen uazuzvudlen) fiswam acute waz chronic hepatitis Tudilaeiildf isabgol
4 o o ) . . . o
ma‘snmn‘nzﬁaaqn” liver histology i centrilobular was periportal liver cell necrosis iagwu syncytial giant ceil

TuvSiae periportal interface

KAVA (Wtlunseganining)

Kava \flu rhizome 1afiamsznanining extract 989 Kava lactones tiranusafiuaninm
N9t anxiety WAT tension Kava 8181 Mifim acute hepatitis WAL acute liver failure 18 2 liver
histology auilu extensive hepatocellular necrosis MU cholestasis transaminase enzymes Nl

Undndangmld Kava 8 dUani
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Introduction

Hepatic encephalopathy (HE) is a major reversible neuropsychiatric dysfunction commonly
seen in acute liver failure and cirrhotic patients after exclusion of other known brain diseases.
Patients with acute liver failure who develop HE have high probability of brain edema and
neurological death. Presence of HE is one of the prognostic factors in Child-Pugh classification for
grading severity of cirrhosis. The significance of HE in clinical practice has long been recognized

although its pathogenesis has not been well understood.

Definition and classification

The definition and nomenclature for clinical diagnosis of HE was recently modified and

presented at the 11" world Congress of Gastroenterology in Vienna (1998)." The proposed
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nomenciature of HE is demonstrated in table 1. In this new classification, if two episodes of HE
occur in 1 year, it will be named “recurrent encephalopathy”. The distinction between episodic and
persistent HE is that the former is usually reversible after removing precipitating factors. The term
“minimal encephalopathy” has been introduced to replace “subclinical encephalopathy” to remind
clinicians of its clinical significance although the abnormal physical finding of patients could not be
apparently seen. Minimal encephalopathy is meaningful due to its effect on psychometric tests®

(figure 2), daily functioning and quality of life.

Pathogenesis

Two abnormalities that have been widely believed to be the causes of hepatic
encephalopathy in chronic liver diseases are hepatic insufficiency and circulatory bypass of the
liver. The decreasing function of the liver is held to be the major factor of HE in chronic liver
diseases, with portal-systemic bypass being a secondary contributor. In contrast, portai-systemic

shunting alone, without the wide extent of liver injury, can cause only subtle neurological deficit.

Potential circulatory toxins and neuropathology

The potential toxins that may be responsible for the development of HE in acute liver failure
and cirrhosis have been disputed for many years. Some of them are showed in table 2}
Ammeonia

Under normal condition, ammonia generated in both the small intestine (from the effect of
glutaminase on glutamine) and the colon (from the urease activity of the colonic flora) usually
reaches the liver and undergoes the process of ammonia elimination by hepatic urea synthesis. In
chronic liver disease and acute liver failure, this mechanism is severely disturbed in addition to the
existence of portal-systemic shunting creating a high plasma ammonia level. The high level of
ammonia could adversely affects brain function in several ways, including a direct effect of
ammonium ion on inhibitory and excitatory neurotransmission, a potential impairment of brain
energy metabolism and an inhibitory effect of ammonia on cerebral glucose oxidation.* Ammonia
stimutates L-arginine uptake causing increased production of nitric oxide and inhibition of the
accumulation of glutamate, an important excitatory neurotransmitter.” Current available evidence
highlights the substantial effect of ammonia and manganese on the function and morphology of
astrocytes in the brain of patients with HE.* Astrocytes are the only cells in the brain that contain

glutamine synthetase and are the principal site of ammonia elimination by the synthesis of
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glutamine, which is an organic osmolyte involved in the development of astrocyte swelling and brain
edema in fuiminant hepatic failure. In addition to sub-clinical cell edema, astrocytes in chronic liver
failure exhibit characteristic morphological changes known as “Alzheimer type Il astrocytosis” with
nucliear enlargement, peripheral margination of chromatin and prominent nucleoli.*” Such
morphological changes of astrocytes can cause a decrease in activity of neurotransmission
{: glutamate), alterations in the blood-brain barrier, increased activity of increased expression of
peripheral-type benzodiazerpine receptor.s (PTBR) and monoamino oxidase.”’ Some evidences
suggest that the increased expression of PTBR in brain is due to the exposure of ammonia and/or
manganese. The activation of PTBR may lead to an increase in neurosteroid production that will act
on the GABA,/BZ receptor. Many neuropsychiatric symptoms in early HE such as abnormal sleep
pattern and altered personality are associated with derangement of biogenic amine function.” In the
past decade, the role of Helicobacter pylori infection with its urease activity in HE remains unclear
because most of studies failed to confirm the association between HE and Helicobacter pylori, and
the effect of its eradication on lowering ammonia levels.”® Therefore, the eradication of Helicobacter
pylori in cirrhotic patients for the purpose of ammonia reduction is not recommended at the present

time.

GABA/central benzodiazerpine agonist

Gamma-aminobutyric acid (GABA) is the principal inhibitory neurotransmitter in the brain.
Previous studies strongly supported the hypothesis that GABAergic tone is increased in HE.
Increased sensitivity of the GABA,/central BZ receptor complex to endogenous BZ receptor
agonists and exogenous BZ receptor agonist have been demonstrated.’ The effect of a potent BZ
receptor antagonist, flumazenil, in HE is not so impressive. It can induce rapid but transient clinical

. 7.10
improvement.

False neurotransmitters hypothesis

An imbalance between branched-chain amino acids (BCAA) and aromatic amino acids
(AAA) is a primary phenomenon of this hypothesis. A low level of BCAA favors the influx of AAA into
the brain. After that the AAA becomes the precursor of false neurotransmitters and replaces the true

neurotransmitter, thus resulting in the development of HE.
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Other neurotransmitter systems and cytokines
Other neurotransmitter systems that seem to involve in the pathogenesis of HE are

serotoninergic, opioidergic and catecholamine-related neurotransmission.

Investigation

Imaging and spectroscopic studies

Magnetic resonance imaging (MRI)

Over 80% of cirrhotic patients with HE demonstrate bilateral, symmetrical hyperintensities in
globus pallidus on T,-weighted images, which is reversible after liver tran&;plantation."s'7 The
concentration of manganese, which is known to cause neurotoxicity, is elevated in patients with HE.
“8 Portal-systemic shunting and impaired hepatobiliary elimination may be associated with
manganese accumulation. 8 Recently, bilateral signal hypertensities on T,-weighted images (using
MRI with fast-FLAIR techniques) is detected along the white matter of the corticospinal tract which is

resulted from an altered glutaminergic pathway in cirrhotic patients.6

Magnetic resonance spectroscopy (MRS)

MRS has the potential for evaluation of cerebral metabolism. Commonly used MRS in HE
includes 'H (proton), e {carbon) and ¥p (phosphorus). The characteristic features of "H-MRS in
HE are a reduction of signals related to low level of myo-inositol and choline compounds and a
concomitant increase in the signal due to high level of glutamine.“5 An impaired cell volume
homeostasis in brain is the fundamental cause of the MRS findings. Moreover, changes in cerebral
myoinositol and glutamine/glutamate level correlate closely with the severity of hepatic

encephalopathy.10

Positron emission tomography (PET)

PET has been used to investigate for the pathophysiology of HE. It is able to demonstrate an
increase in the cerebral metabolic rate for ammonia (the rate of ammonia uptake and metabolism by
the brain) and alterations of local cerebral glucose utilization in cirrhotic patients with HE.*® The
correlation between decreased glucose utilization in anterior cingulated region and poor
performance in attention task of neuropsychological tests has been proved.“‘6

Electroencephalogram (EEG)
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The high-voltage (100 to 300 LLV), low-frequency (1.5 to 3.0 Hz) waves or triphasic wave on
EEG has been recognized as characteristic of HE although the finding is non-specific and may be
present in other metabolic encephalopathy such as uremia."” Automated analysis of the EEG may

yield a better tool for clinical study of HE.

Ammonia levels

Although the role of ammonia in the pathogenesis of HE is inconclusive, it has remained a
principal factor in the development of HE. Ammonia level is reported to correlate with the
progression of cerebral edema in acute liver failure. The ammonia assessment in HE has led to
some argument for its accuracy. PET has been able to demonstrate an increased brain permeability
of ammonia, making a plausible explanation for the imperfect correlation between neurological
findings and ammonia levels in HE." Furthermore, measurement of ammonia in different laboratories
has raised the issue of reproducibility. Nevertheless, a recent study demonstrated that venous total
ammonia levels correlates with the severity of HE as well as arterial total ammonia levels, and the
measurement of partial pressure of ammonia is not better than that of total ammonia.” In this study,

venous total ammonia is suggested to be an option for evaluating HE."”

Neuropsychological testing

A battery test of neuropsychological testing including the Number Connection tests A and B,
the line drawing test, the serial dotting test and the digit symbol test was utilized for the assessment
of minimal hepatic encephalopathy. The test has been termed Psychometric Hepatic
Encephalopathy Score (PHES). The ability of the test is to examine motor speed and accuracy,
visual perception, visuo-spatial orientation, visual construction, concentration, attention and memory

2
to a lesser extent.

Clinical presentation and grading of encephalopathy

The spectrum of the manifestation of HE varies from subtle changes in neuropsychological
tests (“minimal encephalopathy”) such as attention and fine motor as well as alteration of mental
status, coma and brain edema. Early in the course of the encephalopathy, a reversal of sleep

pattern may be seen. Patients with HE can have both hypersomnia and insomnia. A sleep
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disturbance is frequent in cirrhotic patients even without HE. HE is clinically graded by employing

the West Haven criteria.(table 3) "'

Treatment
A variety of diverse precipitating factors contributing to the aggravation of astrocyte swelling
and low-grade edema are the fundamental pathogenesis of HE. The primary strategy of HE

management is to identify and eliminate the precipitating factors.”

Principle of t‘herapy11
1. To lower the ni nous waste pr in th
Dietary protein

Short-term protein restriction is generally recommended in acute, severe encephalopathy
because a positive nitrogen balance can provide some advantages to cirrhosis by increasing the
capacity of peripheral muscle to detoxify ammonia.'' Suggested target protein intake cirrhotic
patients without HE or with grade 1 HE is 1.0 - 1.5 g/kg/day. Protein may be initiated at 0.5-0.6
g/kg/day, and then increased by 0.25 - 0.50 g/kg/day until the target level is reached or HE
worsenings.14
Catharsis

Bowel cleansing is a standard measure for the treatment of HE." It will help lowering blood
ammonia in cirrhotic patients as a result of a decreased luminal content of ammonia as well as a
reduction in the amount of colonic bacteria.*" For comatose patients, administration of enema is a
preferred method because of its rapid onset of action. Non-absorbable disaccharides have a better

cathartic effect than other laxatives.'

Non-absorbable disaccharides (lactulose)

Lactulose has been a first-line pharmacological treatment of HE since 1966 although its
advantage in HE has never been proved with well-designed controlled studies. When the intact
lactulose reach the colon, colonic bacteria will convert sugar to acids. The acidification of the colon
induces catharsis and NH3 excretion with the resulting decrease of portal ammonia.”"™ A very

sweet taste, flatulence, and abdominal cramping are the side-effect of this drug. Lactitol, which is
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more palatable, is available in some European countries. A meta-analysis reveals that lactulose and

A R 13
lactitol are equally efficacious.

Antibiotics

Several antibiotics aimed to reduce colonic bacterial concentration are neomycin,
metronidazole, vancomycin and rifaximin, which is available in some countries. Management of HE
with antibiotics is restricted for a period of 1-2 weeks because of the potential risk of drug toxicities
for a prolong use.” A short period of neomycin can be combined with oral lactulcse in problematic

cases.

2. To increase the extra-intestinal elimination of ammonia

Oral zinc

Zinc is a cofactor in several enzymes of the urea cycle. Cirrhotic patients usually have a
decreasing serum zinc level that contribute to decrease urea synthesis and increase ammonia
level."" Zinc supplementation in cirrhotic patient with nutritional deficiency may improve nutritional
status and neuropsychological tests of HE."""® The usual daily dosage of zinc supplementation is

600 mg."

L-ornithine-L-aspartate (OA)
Ormithine, an amino acid, can stimulate the impaired urea cycle and generate glutamate.
The latter will remove ammonia toward the synthesis of glutamine, by glutamine synthetase. e

Studies of ornithine, oral and infusion forms, in HE show some improvement.

3. To counterbalance the alteration of central neurotransmission

Flumazenil

A rational of antagonism of endogenous BZ at the GABA, receptor site was performed with
flumazenil, a specific BZ antagonist. Meta-analysis of six randomized controlled trials shows that
flumazenil improves clinical and electroencephalographic findings of acute HE in cirrhosis only for a
short-term. So, its use for routine treatment of HE is doubtful and is limited in patients with HE and

suspected BZ overdose.”
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Branched-chain amino acids (BCAA)
Reducing of circulating BCAA can induce influx of aromatic amino acids into the brain being
the basic idea of “false neurctransmitter” hypothesis. BCAA has been widely evaluated in cirrhosis

11,13-15

but the advantage of BCAA in HE remains inconclusive. BCAA is recommended to substitute

11,13-15

animal protein for intolerant patients. An increased ammonia elimination at muscle from

positive nitrogen balance may be the benefit of using BCAA in cirrhosis. ™

Conclusion

There are continuing researches in the pathogenesis and treatment of HE. While the basic
mechanisms of this condition remain unresolved, general supportive and specific treatment needs
to be given to patients with HE base on current evidences. The future discovery will definitely

improve the therapeutic outcome of HE.

Table 1. Proposed nomenclature of HE'

HE type Nomenclature Subcategory Subdivisions

A HE associated with acute liver failure

B HE associated with portal-systemic
bypass

C HE associated with girrhosis and Episodic HE Precipitated
portal hypertension/ or portai- Spentaneous
systemic shunts Recurrent

Persistent HE Mild (HE grade 1)
Severe (HE grade 2-4)
Treatment-dependent

Minimal HE
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Figure 2. Comparing of psychomatic test in healthy volunteers, patients with inflammatory bowel

diseases, cirrhotic patients without and with hepatic encephalopathy grade 12

Table 2. Circulating toxin that may be involved in the pathogenesis of HE®

1. Ammonia
2. Synergistic toxins
- Mercaptan, phenols and short-chain fatty acids potentiate ammonia
effect in the brain.
3. False neurotransmitters
- Imbalance of branched-chain amino acid and aromatic amino acid
results in influx of aromatic acid into the brain, thus leads to the
production of false neurotransmitters.
4. GABA/endogenous benzodiazerpines (BZ)
- Central GABA-ergic tone is enhanced by endogenous BZ.
- The periphera! type benzodiazerpine receptor (PTBR) is activated in HE.

5. Cytokines

- TNF-Q, IL1 B and IL-6 may play some role in HE.
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Table 3. The West Haven criteria for grading hepatic encephalopathy”

Stage 0 Lack of detectable clinical changes in personality and behavior

Stage 1 Slightly lack of awareness, shortened attention span, impaired

addition or subtraction, hypersomnia, insomnia, or reversion of sleep

pattern, depression or euphoria. Asterixis can be seen.

Stage 2 Lethargy or apathy. Discrientation. Slurred speech. Obvious asterixis

Stage 3 Semistupor to stupor. Asterixis generally absent,

Stage 4 Coma
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Practical guideline

lumssnugilaelasanuaniaud

Wiy g@un UseyaBuning

Lfasusniaudidutlyunfidrdtgialan Tl WA, 2540 the National Institutes of Health
(NIH)" WSinsagunamnanisinmiianlhfesusniendidunfusn Taouusinlilden interferon 1u
meinm  sganinisAnmwudanasli interferon faufy ribavirin MinlFilszAvaninnasineatu
uiaaniuldTinisiminngn pegylated interferon e lHaNAY ribavirin WLdIRANTINENET AT
ladeununiius w.a. 2545 nguwrmlszmanouginldfinsszg o ndBadteliunbey
uazagluuannisinudioelofasiudnian@inei  “French Consensus” °  uaslwdauiiguiswt]
WwenfuanzurmdlulszmasuisanFnldlinnalsrgn i npaoederiu 3.3 wazapluuamanisinm
ftlonlaFaiusniand * NIH Consensus™® Wiieduuuamitlunsauainmiiaglafasudnaud L
UsAnan ity Willsiann British Society for Gastroenterology WUszqaaziluuanianisfnemien
evidence base uns¥nmdihelfafudniand’

dmfudssmAtnefinnin  guideine  lumsinn  afausnidlelinA2542  ieearnanug
aufamirsanisinebbfasusnisufulfeuladliing dssneufunnsasainmuazsianeni
qﬁu ntusulsasiuFuiusANtTT DU BRRE UL sz mAne R l#aRn guidelinelunns
guadnmgibelafasusnand  Welfduuamsduiuumdlunisguanm e s Avanm

Wav cost-effective
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AU AIANITNEN
Y & [v4 o A o e 3 1% )
1. SmquszameimdnAenialifusnaiveme  edrdadialafadeanainirenialinualy
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WwedudwiFasanidniaveesiy uanieliesiumsunidalugynnatuy
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2. dnuszasfrrazend easviiersasninfimiatinvie fibrosis Widnga” " flasfuniniia
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funds warnnFAu  aanmazunsndausine q  wamWessdmsnn@udinannleasiu

o 3 & Fe] aden -llll: o ] - -
raanauin WtheiaumwidanfruuaranmnsegranniiauauLng
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ANNENNTRINITRAUAUBIABNNITINEA
End of treatment response (ETR) wa1tia 8Asin1srausuessianisine anganisinm

wiisaaniilu Biochemical response , Virological response Wav Histological response
Sustained Response (SR) MNtNeAIAITRaLAUBIRANIT N Tamgadie 24 dusnf
Aavdangansinen uasfdAty Sustained viral response (SVR) munadanisasaaliny HCV-RNA

08491 SVR InfiAeafuA1i e

Level of evidence based of medicine

Evidence Grading Criteria und Recommendation Grading

Evidence Grading Criteria
Best Level of Evidence Forming the basis for Recommendations

Level Definition

-1 Evidence from at least one propaerly designed (usually large) randomized controlled trial
in which the lower limit of the confidence interval for the treatment effact exceeds the minimal
clinically important benefit, OF results from a meta-analysis of randomized controlled trials
in which the treatment effects from the individual studies have the lower limit of the confidence
interval exceeding the minimal clinically important benefit. Data should have low false-positive
(alpha) or high false-negative errors.

I-2 Evidence from at least one randomized (usually small} controlled trial or from a meta-analysis of
randomized control trials in which the confidence interval for the treatment effect overiaps the
minimal clinically important benefit. Data may have high false positive (alpha) or high false-
negative efrors.

I-1 Evidence obtained from at least one well-designed controlled trial without randomization
from cohort studies performed on contemporaneous populations, or cross-sectional studies
or case-controlled analytic studies (preferably from more than one center).

II-2 Evidence obtained from multiple time-series studies, historic cobort comparisons, or from
dramatic results in uncontrolled experiments.

1] Evidence from opinions of respected authorities, based on dlinical experience, or from
descriptive studies, well-designed non-experimental studies such as comparative, - or case
serigs without controls, or reports of expert commitiees.

Categories Reflecting the Strength of Each Recommendation
Category Definition
A Both strong evidence and substantial clinical benefit support a recommendation for use.
Generally supported by Level I-1 evidence.
B Moderate evidence - or strang evidence for only limited benefit - supports a recommendation
for use. Generally supported by Level I-2, II-1 or B-2 evidence.

C Poor evidence supports a recommendation for or against use. Generally supported by Levei il
evidence.

D Moderate evidence supports a recommendation against use. Generally supported by Leve! -
01 or 1I-2 evidence.

E Good evidence supports a recommendation against use. Generally supported by Level I-1 or

Level |-2 evidence.

Modified from: Annafs of Internal Medicine, 1998; 124. 349. and Chest, 1995, 108 {Supplement 4). 227s
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Practical guidelines for management of patients with hepatitis C

Practical guideline lunsfnméilaelafafudniaudannnisdsegu NIH Consensus 2002,

French Consensus 2002 W% British guideline 2003 agu/ld#all

1) filasrelafinaslafumsinunaanem 2

NIH consensus® wuztinlgtlog chronic hepatitis C (CH-C) y)nsenilu potential candidates flay
Wnsine  Iasanicdmmafaniissdudn ALT gandnAndniuiu 6 138U LATATIANY HCV RNA
$aufunenaanInsiunl portal viie bridging fibrosis Wasll necroinflammation srAuLUNATY  uaz
gilatl conpensated cirrhosis lusnis?l French Consensus 2002° Wuusiinldinnsinmgihe cH-C #
1 ALT q«m:u‘jaﬂmqﬁuz‘fwu HCV RNA positive $aufUN13RIansnSan niu (metavir score)
fibrotic stage s F2 — F3 1dd1azdl necrotic-inflammatory activity wnvieten Waliliasannaay
TMUPT89 CH-C Tuiiu fibrosis (fumdn

ﬁw?ué’ﬂwﬁﬁqwﬁ"\tﬂuﬂ”mlﬁmﬁ’nmﬁqam’twnmzﬁq.m:lﬁﬁmmu follow-up Tuneulsun

1. fhellafadudnisu@fisian ALT Und finnsdnisuresiudniies finedan i fibrotic

stage §vAU FO - F1

N

Decompensated cirrhosis
i3 Q’ﬂw kidney, liver, heart ¥?8 solid organ transplantation

4. Ti¥a%usanisIW monotherapy ¥%a combination therapy

PRELIMINARY DRAFT
THAILAND CONSENSUS STATEMENT
Management of Hepatitis C: 2003

dilonfinaslATuntssnm

1. ilag Chronic hepatits C fiilsziu ALT gandnin® 1.5 windunanineiu 1 Gauathalen 2 Afa uaz
Hlemmaidanny HCV RNA sufuiine3an wiu moderate activity (metavir score >A2) w#ail fibrotic
stage 7uAU F2 - F4

2. HCV-related compensated cirrhosis

uaefdelinaslintednen asslintsinmu folow-up filaa

1. PRnrdnauTesRLEnen finun3an it fibrotic stage 12AL FO - F1 wia amaianiiAl ALT Un@

2. Decompensated cirrhosis

winewmg: §iae acute hepatitis C AT limsinsuiuse il uas under protocol
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-l ' (v
2) NM1TAFIRIUIRNENNNITANARUNITTNBIATEN

5 6 WY -~ o A ' 2
French consensus’ &< NIH consensus® ldaguuuaneniznmadiadadiloaneulinng

fnEAaeen interferon UAE ribavirin #ia4 investigation widayanaulinieinm

L <l e > o v
TayandrAgnaulinisinuAanen

1.

B gs IS

Clinical assessment AFaFanIeiallsanda signs 989 cirrhosis, comorbid diseases
AARMVY extrahepatic manifestation
Liver biochemistry, CBC
HCV genotype
HCV RNA viral load
Laboratoy test ﬁluql.'ﬁﬂm comorbidity 94 HIV, HBV, creatinine, TSH, ANA, blood
sugar, lipid profile Wa¥ ferritin
Abdominal ultrasonography
Liver biopsy'"' Aasimnanaundnaziinisld biological marker 284 fibrosis NMALNY
Wesuiiiy stage 194 fibrosis uasWeINTOIleA [afmdunnsnm dieeann liver enzyme
Ligursomarziuuan stage 194 fibrosis & Dawdidnngmeas extracellular matrix tests
AzAIEMARLILAYNTIL fibrosis waifiliaMsouean stage 184 fibrosislé  atinalafimnu
N9 liver biopsy 814 lATTlusaeR ludlsunasedy

- HCV genotype 2, 3 Wilatmanuanisinma fefenas 80

- :jm'ﬁx:ﬁf-\:;ﬁmﬁﬁ

- Symptomatic cryoglobulinemia

~  HIV-HCV co-infection i li'ld5un1s¥ 11820 HARRT therapy

o n : L
YoyafigansaadanLnaneTudenluntsbien interferon uas ribavirin

a
- Pregnancy test Wasanendl teratogenic effect

- Electrocardiogram Wugjthaeianguinnda 50 1 uarillsawiala

- Ophthalmologic examination

. . o = C
- Psychiatric evaluation (a1 ilulusefil psychiatric disorders)
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PRELIMINARY DRAFT THAILAND CONSENSUS STATEMENT
Management of Hepatitis C: 2003

. L. n__ alm s .
LUINIINITATIN investigation é’ﬂ'ztmu antiHCV positive

Investigations in patients with anti-HCV positive

L

l l

- Elevated serum ALT > 1.5 x ULN > 6 months Serum ALT < 1.5 ULN without cirrhosis
(at least 2 times, > 1 month apart) -
- with cirrhosis l

Exclude other causes e.g. NASH, HBV, alcohol ,

drug, autsimmune etc. Follow up serum ALT every 6 month

HCV RNA guantitative

. '

Detectable HCV RNA Undetectable HCV RNA
- HCV genotype Follow up serum ALT every 3-6 month

loaking for ather causes

- Liver biopsy*

* : liver biopsy is advisory but not compulsory in HCV genotype 2, 3: can be omitted in  patients with clinically

cirrhosis, confirmed by US

Liver histology

3 .

r
Minimal _ .

cirrhosis
<F,, <A, Moderate-severe

>F,or F, with > A, |

. | v !

Follow up compensated decompensated
every 3-6 month treatment "
treatment Follow up
considering
Liver
transplantation
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Comment:
1. N9NN liver biopsy
- pomiagneny; 19 lidndulu genotype 2/3 rjilaesiaansinedianenlnelifanisin
liver biopsy {843 naanNIF NEAH SVR Uszanis 80 %
- 'I.:Jm"mﬁﬂué’ﬂwﬁﬁ clinical cirrhosis Tmiau 583 signs 189 portal hypertension uasil
nsasatiutudan ultrasound

o . s .
2. HCV RNA quantitative inaLam/Funulafa #aeds bDNA 3a amplicor

3) gnsmmﬁ“lumﬁ"’nm

UssAnEnmasansinulafadudnian@donen  pegylated interferon W pegylated
interferon 2 a (P2a) uat pegylated interferon 2b (P2b) + ribavirin { R ) Weudy interferon (1) +
ribavirin (R) Taaigann sustained virological response (SVR) 4z ﬂ@ﬂiﬁﬁ'ﬁf‘:

Useangnmwaainisinmiagsin:
- P2a+R uRsudeudy 1+R wu 48 &lad § SVR 56% uay 44% muardu (p<0.001)°
- P2b+R uffauWeniu I+R 1 SVR 54 % uas 47% AINAAL (p=0.01)°
wanuwmy: Sl RCT whnudinuszudng P2b uas P2a
(Recommendation grade A)

Genotype 1:

P2a+R Wit uny 1+R w48 dUmni J SVR 46%uas 36% Ausnfu (p=0.01)°

P2a + R 1-1,2 g/day wWisuWisudyu P2a + R 800 mg/day W14 48 &Ua v § SVR 51%
WAL 40% ANAYAL uaztin i 24 A SVR amaamde 41% uaz 29% mugadu’
- P20+R WisuWisuiy 1+R unu 48 deT | SVR 42% uaz 33% muaisu (p=0.02)°
- P2b +R>10.6 mg/kg/day 3 SVR And1 W R < 10.6 mg/kg/day Taniil SVR 48% uay 38%
AINANAL
(Recommendation grade A)
Genotype 2/3:
- P2a+R ulRsuifinudy 1+R uw 48 dlad Jilse@niamdndrlandl SVR 76% uay 61%
AYNATAL (p=0.005)"
- P2a+R 800 mg/dayuu 24 & i SVR 78% FelndiAeaiunisi p2a + R1-1.2g/day
1 48 Aledf Treidl SVR 77%°
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- P2b+R \Wmufu 1+R w48 §mf # SVR Lisinedu Aell SVR  82% waz 79%
AYNAAU (p=0.46)>
(Recommendation grade A)
Cirrhosis:
- pegylated interferon HuUse@nsnmlunisinm advanced fibrosis
(Recommendation grade A)
Child’'s grade A cirrhosis
- P2a monotherapy 1u1& 180 ug Nusz@nENmANa" Interferon monotherapy # SVR 30%
UAT 8% MINATAL(p=0.001)"
- P2a+R 800 gm fiadu w1 48 &a Wuan1sfnmianda 1+R § SVR 43% uas 33%
Amdr AL’ ualiftidrAynaadh uardrawneen ribavirn e R 1-1.2gm dedu
1 48 &l il SVR 50%°
- P2b+R w1 48 st Winansinmiandn@ndn 14R # SVR 44% uaz 41% muandu’ aill
VORAYNIADA
Advanced cirrhosis (Child's grade B w3a C)
- fhildaysipaninuaziloywn significant toxicity
- Treated as part of a clinical trial
(Recommendation grade C)
gaselflumsinmnlafasudnaud
NEANTANMAINGI2 French consensus, NIH consensus  W&e British guideline wizin
¥ pegylated interferon + ribavirin iasniinsAnmnuddissAniamaniansl¥ interferon +
ribavirin lunsinmiaelofasudniand **

(Recommendation grade A, evidence level 1a)

AUIALASTEHLLIRINIT IME

P2a+R. P2a Wawaen 180 ug/flad iniumnssuasssasiaen anmiu genotypemﬁ:
genotype 1; P2a 180 ug/ftlai + Ribavirin 1-1.2 gm #adu u 48 dand
(Recommendation grade A)
genotype 2/3 : P2a 180 ug/fUa1y + Ribavirin 800 mg Ainju w1 24 §umd
(Recommendation grade A)
genotype 4/5. 2U1 penFnmilou genotype 1

{(Recommendation grade C)
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P2b+R. 1unann P2b Wiumuiawinga 1.5 ug/kg/dUa + Ribavirin >10.6 mg/kg (i

U 4

swting <65 kg W 800 mg sladuy; Ywminda 65-85 kg 1% 1gm Aady; Ywiinga >85 kg % 1.2gm
Aadu uarszuznans e genotypeﬁﬁ‘::

genotype 1:  1feunu 48 dandi (Recommendation grade A)

genotype 2/3: Wiszaziaatun 248Um (Recommendation grade B)

genotype 4/5 Wrrazaanuy 48 dlmnvd (Recommendation grade C)

PRELIMINARY DRAFT THAILAND CONSENSUS STATEMENT
Management of Hepatitis C: 2003

Treatment regimens

Treatment regimens

! ' ' !

HCV genotype 1 HCV genotype 6 HCV genotype 2, 3 Patients with

compensated cirrhosis

l l l ,

Peginterferon plus Treatment Interferon plus ribavirin Peglnterferon plus ribavirin for

ribavirin for 48 weeks under protocol for 24 weeks - 48 weeks in genotype 1, 6
- 24-48 weeks in genotype 2, 3

Comment: #an13ANEUszAnsninaasslunisinmn CH-C genotype 2/3 Aqtl pegylated interferon +

ribavirin WitLFeLi interferon + ribavirin >* 1& SVR 76-82% WAz 61-79% AMNAIAL UAY P2a+R X

UssAvianmangn 4R ‘& SVR 76% ua 61% sudasin’ (0<0.05) Tuanudl P2b + R uRaudiuiy

1+R 1 SVR laisinariu Aedl SVR 82% uaz 79% mNsnAL’ (p>0.05)

- NIH consensus 2002°, French consensus 2002° U British guidline 2003" uuztin A
pegylated interferon + ribavirin 411 24 &Uaf

. 'i'\n‘l"i'l.li‘:qu Thailand consensus 2003 wuxtin W interferon + ribavirin Wy 24 &lawf ({u first-

J & i "
line Wialseutinpnldane

47



Practical guideline Tunsdnwngjillofasusniaud

Talsue:

1. Tu genotype 2/3 Aasazlmiilu 2 options W1 interferon + ribavirin ¥ie pegylated interferon +
ribavirin

2. dheifidednalunisld ribaviin 1 gilelzals (serum Cr > 1.5 mgdl), anemia
(Hb<12 g/dL wAncjauay Ho< 13 g/dLlwwAane), Thailasemia UWa hemobiobinopathies ﬁluj.
Tsavialawdu arrhythmia, MI T 12 @euraunisinm wussi e monotherapy #ael pegylated

v
interferon W38 standard interferon \¥in1iy

Welimanmldnadiian filhudesléfumnae pegyiated interferon + ribavirin laitiatinga
fauar 80 unrszuzionilidedlitlenninferss 80 Mrihelifunisinmtisuninfesa: 80 uae
srnzia ivunanamsuauBIsansinmazanasatinan ™™ ifam"’l?'?iQ’ﬂquﬂ‘fﬂmamuaumﬁa
ngfnninad dall’®

1. Achieve early virological response (EVR)

2. Viral factor: 11 non-1 genotype, /Y HCV RNA B

3. Disease-related: Anlifl bridging fribosis ¥4 cirrhosis uaziiszé ALT g

4. Host factors: flaerlidow wamindalinanin uazenyies (<40 1)

UN"EMA : Early virological response (EVR) Aan1sm$2a HCV RNA 12 @Umvinds
fnmudonsliinulafadvafunalfsdanannndy 2 log WisudsusuniawlinsinmFandadl
early virological response  aINNSANENNTF IR P2a WAL P2b UALAIIA EVR 71 12 dilanif iite
Ussdfunanasineidesdu wudfenuaiuinlunisaaacy SVR 183 iedderss 3 wiiuibils
EVR azlé SVR Lﬁﬂwmﬁnmﬁmuﬂm 48 fmi° (Recommendation grade A, evidence level 1a)

1u genotype 1 wudnssanadenas 20 Bild eVR Wesnmsislannald SVR viatlidusians
Fnmsiaaunsy 48 fla uazArsuganisinm eanArldsrnsafiudauaunnn

d R genotype 273 lilasaannisrausuasiansinm? tenndnfeuas 3 RluReuaunAe
meinmld EVR  FauiteuseudimAnldenetunisnmauni Bunadlasai 12 faiuaclinisinmd
cost-effective gagaaslidniludasnsaa EVR T genotype 2/3

qﬂaﬂ#ﬂ extensive fibrosis 8 cirrhosis NMFFNEIFIY peginterferon & ribavirin fawiazlald
SVR  udgnunsaamhistological activity wieasn1aiiansiimL Fouiersndanldsaelunns
proaunFanadlafauscWineinmnil cost-effective §egadunztinliingaa HOV RNA @ 24 dlanif

(Recommendation grade C)
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4. n9 monitor §ilaeMlATunsinen

4.1 madsadiudssansnmnisinun™®

Biochemical response:
<4 ] ar oA < [ g
- W™ ALTV}ﬂLﬁﬂui‘:‘HQ’Nﬂ'ﬁ‘i‘ﬂm Wasy)n 2 Lmﬂulwﬂw 6 LADUNAINEANITTNT

[} [

A 1 ) L : ]
- dminfiheihinaususssenisinminga ALT 1-2 afasiel]

Virological response:

- genotype 1 M9 quantitative HCV RNA Lﬂﬂﬂi‘:tﬁuuamﬁ’nmﬁmﬁu EVR # 12 dlanid
wfedlWimsinm  udlsuindnefadlefuganisinmasy 48 dlany uaswdaugaen
u#? 6 ey A2e3T quantitative HCV RNA Y38 PCR

- genotype 2/3 wuzilfEnmauasy 24 duani Taalisuthailudesg EVR uazilsudiugin
n;'fqtﬁﬂéuqmmﬁnm 24 §laf uazudavgetuds 6 1Row FaedE quantitative HCV RNA
%58 PCR

. §mf genotype 4, 5 Yia 6 Lﬂmmn'ﬁﬂgamﬁnmﬂ'ﬂﬂmnwa wuztn Wimngae
quantitative HCV RNA L‘WJ‘BQ EVR 7 12 flayf uamsa qualitative HCV RNA assay fie

IAauuaINIIF NI

Histology:
- Lisufludiaania liver biopsy Aemaalinisinmasy uasld SVR uda
J [l L 4 [ 4 -~ o . N :" .
- fulheRlild SVR ndal¥ntsinm enaazfiansanii tiver biopsy Bnass dua histology ax

J | 4 )
daanununlaesulaimnisinedilousiaty

4.2 UstiiunaT1LALIaINIsI N AEen”
.
frlanfeuny 10-14 daangyanisinsiliasanuadia@esainey PEG interferon + ribavirin

vda interferon + ribavirin §uau¥atas 10-14 sissvaansinwuiisainusdradesaing,

v - .
HANNALNTB interferon
PEG interferon alfa 2a uay 2b Mlifia neutropenia Lac thromocytopenia Taliusnsnaiu
ol ¥ «l 1 . J -l 1 » - « % (% '
uAilnadaAEIgandn regular interferon  aanasauinulfidu daunds eas dmdnan die
J [ & ] o~ - i o - N
WA AuAy auda vifeunudniautfungen  aadnRaddrAnyBnatnafe aannsuai wulk

dsrunnidauar 20-30 wurnludae 24 fladusnesanisinen
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nmsunlouazileasnuaatraiAtanas interferon

amsadeddud fulike syndrome WWld wundu  Uaedemr  teatulselten
paracetamol  (lipaniiu 3 nfuredu) viedqlilduaanald dextropropoxyphene ¥3a
ibuprofen Iaeifilatazdaslifiniuuds

i absolute neutrophil <750 / mm’® FEeATUIAEa 81l granulocyte stimulation
factor (G-CSF) \insx#u neutrophil uitibifidayanisldunnme

Psychiatric adverse effects wum”\:uoimma*"l:.imnt'ﬂu nIvaunszane ansuoiilanuules
dﬂﬂﬁuﬁﬁi;uui‘al.ﬁm severe depressive syndrome WWiinmsanIuglliuen antidepressant
uazfiasnnvgaenilusell 'Jn[uﬁ'um'm;utmLm:n'wﬂ?:l.ﬁu'nﬂﬁmmmf NTHUA
teymdanansesandugyBuasunndiauiuaua

193 CBC NN 2 dlailudasideunsn nasan niummaieuaraiinaaansinm

y o e
&UnARRINNTUATATIA TSH yn 3 Rew viann 1 wewlufiheiiulsalnsesdunria

uwuwImdlunisdfunuiaenTang e Pegylated interferon W3a Standard interferon

At dauuzi

WBC

<15x 10°L AATUIAENGY 50% uazszifiulm
<1.0x10°L wpeuazdlariulisadulmi
Neutrophils

<0.75x 10°/L  Peginterferon alfa-2a : RATUNAELNSY 25% uaztlszidiulua

Peginterferon alfa-2b : AATUALNAY 50% uaztsmidiulud

Standard IFN alfa : aa1UABNAY 50% wazilseidinlvi

<05x 1070 wyamussuasdlediulisdulm]

Platelets

< 80 x 10°L Peginterferon alfa-2b : ARTUNALRY 50% uartssiiiulud
<50 x 10°/L Peginterferon alfa-2a : RATUIALNGS 50% uszilssiiiuing

Peginterferon alfa-2b : wejpenuazUszdiuin

Standard IFN alfa : 8A1UALMA9 50% wasUsadiulug

4 ad T
<25 x 10°L wypauazussiamulilssdulni
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L - . . .
HAUNALIUDY ribavirin
AwFuen rivavirin aziluase Jadasuas vnlfifia haemolysis Filaefléifu PEG interferon
alfa 2 a 394U ribavirin azilzE@U hemoglobin amaalauiads 3.5 g/dL G414 ribavirin TuawIngvza
2 al e X v = o al . - -
Wrsrtisunuasil haemolysis ANTW nadnaAdesdn 9 8n 1 tetratogenicity, 18, weviviies, ARuld
218, Ausnda  uwazuawbindy  uavdiessslasdannslduntiludilen  severe cardiovascular

disease, renal failure, thalassemia uszlinuiniinatig

nnsunleuastlasnuaananauAtItas ribavirn

| 2 . 9o ) -=J < |7 . . ] v
- #Am anemia WiRansanaatuiatniaufiazveatn w7814 erythropoietin fanAat

sewiamsinildenaniidaediesaiiaaundacugn rbaviin udufuiaan 4 Feu
Tudmde waz 7 wawludny

- wunereanasifludeanga creatinine waz uric acid YMABY

- ufithaliadinlaihifisnns &1 Ho asswnndt 2g/dL Tudae 4 &t Wiasmue
ribavirin W&a 600 mg/eadu uidn Hb < 12 g/dL AIVEALNUAZAARIN leddulisniiu

Ty

unanelunsUsuauraevsanyae Ribavirin®

ATl dauuzin

Hb
<10.0 g/dL ARTUIGLUNAE 600 mg/Andu wLitliduay 2 A1
< 8.5 g/dL uqmmuanﬂﬂﬁ‘%u'lﬁﬂmﬂulmi

5) Medssifiunandanginmn’®

Tmﬂqmn End of treatment response (ETR) way Sustained Response (SR)

- End of treatment response (ETR) wHntil dRin1sasLausssanisinm ?ﬁmﬁmqn
nsinm wiaanhu Biochemical response (ALT 8aaav#aLin ) uax Virological response wanaifiy
HCV-RNA amaaiiansaalinudnedtilofigafia PCR quantitative (HA210laAN1n0A799 HCV-RNA
147t 100 copies/m 138 50 1U/mi)

- Sustained Response (SR) wuigfadnsnIsaauauaIsianisinm Favoiiaan 24 duanef
NEMAIMEANITINT WAL sustained viral response (SVR) MuBRINIRsRlliNL HOV-RNA tnedaila
fign qualitative PCR (fiAmilagnansansaany HCV-RNA 1884 50 /M) wazBadn SVR IndiRes

fuAIIMMETA
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PRELIMINARY DRAFT THAILAND CONSENSUS STATEMENT

Management of Hepatitis C: 2003

On treatment monitoring

HCV

.

Genotype 1

v

HCV RNA viral load at 12 wks
During treatment

|

l

>2 logs drop in
HCVRNA (EVR)

.

< 2logs drop in
HCV RNA

:

Continue treatment until 48 wks

Stop treatment

'

.

Genotype 2, 3

v

HCV RNA by qualitative PCR at 24 wks
{at the end of therapy)

Negative = E.TR

!

ALT
Every 3 months

at 24 wks during Rx

HCV RNA by qualitative (PCR)

.

normal

Elevated ALT

|
. :

.

F/U ALT Wn 3 moin 1yrthen

!

I

Pasitive = non respondear
PEG-IFN+Ribavirin for
48 wks

r

HCVRNA by qualitative PCR at
the end of therapy

v_ v

HCV RNA

Positive
= non responder

Negative =
ETR

.

. .

Refer lo

negative

.

NN 6 mo
negative positive
! v
positive
continue reatment Stop treatment
Ul 48 weeks ¢
‘ relapser

HCV RNA by qualitative PCR at
the end of treatment

I
B .

¥

Looking for other
Causes

Peginterferon plus ribavirin for 24 weeks

HCV RNA by qualitative
PCR At 24 weeks after

specialist

The end of therapy

v .

”

HCV RNA by qualitative
PCR at 24 weeks afier the

positive = nan responder

end of therapy

Y

Refer 1o speciallst

il

positive= relapser

v

Negative = SVR

Refer to specialist

negalive

positive

. :

SVR relapser
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6) Retreatment e

gilae  Non-response (Lﬁﬂéuqmmﬁ“nmuﬁoﬁqmquu HCV RNA lwidemsg ) uas
Relapser (fthefiléFunisinmauls ETR udomsaany HCV RNA 8nnulu 6 weundauganisinm
frlae@lllE SVR wienisinuvtelimeususssiantsing a1aazldilsslemiannmsl re-treatment
#nel pegylated interferon-based regimens nsaRulalinIs ALy ANTUIINLEY underlying
liver disease, viral genotype Waz predictive factors ﬁlu'] WA tolerance '-\ﬁnmi‘i"nmﬁﬂuuﬁ’lﬁ
A nnsAnEwLdNgilay  non-responder #e standard interferon monotherapy el
retreatment a8 interferon +  ribavirin 1§ SVR sz 12-15%  uarléuanisinmadudn
retreatment #atl pegylated interferon + ribavirin ¢ SVR ATl 34-40%
dquffiloe Relapser #an13W interferon monotherapy flel¥ retreatment e pegylated
interferon + ribavirin AN91 standard interferon + ribavirin 1 SVR 47% Yaandn & SVR 60%" uaL

47%2' ANAIRU

KUINIINTENEN retreatment AN French uat NIH consensus®
6.1 Relapser %78 Non-response fian135nm#atl interferon monotherapy wuztin linmdae
combination pegylated interferon + ribavirin
6.2 Relapse %38 Non-response W&In1sinwAae combination interferon %90 pegylated
interferon + ribavirin dekifidaya usidnll severe fibrosis (F3 via F4) wuzihlil4

maintenance interferon

7) n195nw acute Hepatitis C virus infection

gtloes acute HCV infection flasy early treatment faugn interferon atl¥ SVR g4 taan
nsAnEinasu#aE interferon monotherapy 1WAen 5 Augila Ynduuiu 4 Al i ntli 3
ﬂ?\lﬂiﬂﬁ'ﬂmﬁlﬂunmﬁn 20 #&a1T Wud1 biological response WAz virological response 1# ETR uaz
SVR gafle 98 % atintlsfimndalifidayanisinmndan pegylated interferon 178 pegylated interferon

1
+ ribavirin lums¥negilaunguil®

8) manmagilaeRlailaTunisinm’ fl
8.1 Mild %38 no lesions AN liver biopsy 1HN#9A519N18 LALRFIR ALTHN 6 (ABU UATHIAM
v
liver biopsy ¥W&an1sasaaAfausnan 5 1

8.2 sefuAn ALT Unit uazlitamma liver biopsy 114 an1auasAsaa ALT yn 6 (A
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8.3 Wimsalthsedan1sifim HCC ugilae cirrhosis Aatin1smeaa serum alfa-fetoprotein WAz

abdominal ultrasonography 91N 6 Rau

af - o
9) ﬁ‘u“"“ﬁQQi'ﬂNan'\iQQﬂiuﬂu'lﬁﬁ L‘:du

9.1 n151¥ long term maintenance treatment

9.2 N13¥NM1 non-responder/relapser fiatl combination pegylated interferon + ribavirin
9.3 Optimal treatment 994 acute HCV

9.4 firledaunse filedn

9.5 gtlae end-stage renal disease

9.6 gf1laeman1391 liver transplantation

v o
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Practical Use of Liver Function Tests
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UN. NIANA WNUIUA
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mULﬂUﬂQﬂQ:“N“uq'ﬂﬂ'\ﬂmqu'] HINHIY MIBUINATUNIFATINATFNN "I NIWNNYUAINIT NT

Adauazdudnagnsin matuFnmanssine uananmiusufiduiiuedoosififFnaudsalvaliouiiu
3 o 1 ] d.,nl o v ar =l d 1 - o~ & :’, [y
dhaangannn Faoiladtsing wanigainlFuianudmsenisfingunmeldgaiainasie anen
= A’ ] A dlo o b [ A 1 sll' <n ° o & o 9
wazmsRndenne] TRd ATy Ae lofadudney diawmgil nsssiiunisinnuresduiiinnnddny
[ ¢ 2/ 1 a A L o ol o s L o a 1 4
unrquainmfilos etnelsfimudfiasainmainnuessiuiianuadududawnndlingrouds T
o o ] 2 4 2 o e = o - 4‘ [ g 1 »
nsmsaameinnuaIsLaliansnsaldmesiaalfidnaiesiladoniladudid oz e
R4l qAnI9a liver chemistries n419 < 29uFunaa liver function test (LFTs) iNaldlunisusuifiugilonlzn
o 1 [ P .| o = o a4 :’1 (v Y
mulatanzngudiheilifieimstialiaudidy  wenaniunisama  LFTs  dedanlunislsudiv
‘ - b o = 4: < ] o =l
AruguunraalsauasAnngiosdniianisiruviiamaacetnls LFTs dadidselanilunmmanses

g o o0 W

dszanstsmafialeasiing 4 fae atnlaionumsld LFTs Afdedndaagunn v frnalnizediuly

v w
o = < P

Tunsmzsdulzasiudatuauinn e duudadensdesn Mtlmesiuimimdrsasaguinndnaziiy
ﬂil 2 :’l o’ [ - ar =l
nadasuudaalzaanafluunnudn wenantiunisesma LFTs fRamanawiziulsasiu analinige

A‘ A L4 [ & i 1 1 [ o N y
i o Minliezay LFTs wasuulaslaadiaelilfdulsad iy sedu albumin a1aasasluniaziu 4
. , X - . . . oL
15 v3aszAu transaminase anageiulunazan 1w ndnednaulagbilfiliulsndy daiulunig
v
wlana LFTs seserfunisdnlsed® mesasninielatasidanunlssnauuasluunafiensaniiuiieg
Y o e v aa A ad o - s X o 4 Yy aa o oa
AuAwiniRndaedsnisdu 4 1y Enimmeid@ineitanismmatuiiaiuie i idnitiadunuuey
dwFu serum liver chemistry tests Alfuaeq Awamlumsad 1 lunsudsuslnealy
o L < [ ' = § [ '] = sty ’:l ; =l ] LR 4 - e dil -y
uilusisanBaudsuiudnnAdmindenfiBinisil q Teradianuanaiuinanisnings
v S . cd _ - .
e TaefilUAnInAivanefeffetsenine mean+2 standard deviation (SD) TawntamuAAin
L1 L) J ek, 5. J bl [l :’v
pouilfasiipuinifenss 5 falinaninalfjidnesviegaindnindleelilaituiza’ uenainiuly
v
wsnzAutialiszAunaniaianlfiminshivivin |y sedy transaminase Undivaspuiuatadiias 10

& ::' 1 L .’ x -4 [l - = :’l d &
UL Feviiaiinisdniay sedutwdu 40 UL Adeeglunausitngivis q Rinsdniauuda
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- . .
AN 1 UAAL common liver chemistry test

Liver chemistry test Clinical implication of abnormality

Alanine aminotransferase Hepatocellular damage o
Aspartate aminotransferase Hepatocellular damage

Bilirubin Cholestasis, impaired conjugation, or biliary obstruction
Alkaline phosphatase Cholestasis, infiltrative disease, or biliary obstruction
Prothrombin time Synthetic function

Albumin Synthetic function

¥-glutamyltransferase Cholestasis or biliary obstruction

Bile acids Cholestasis or biliary obstruction

9'-Nucleotidase Cholestasis or biliary obstruction

Lactate dehydrogenase Hepatocellular damage, not specific for hepatic disease

. . al R
Liver function test NWAMY hepatic injury
Aminotransferases
4 b 7} A -] . - -l o . J
Test NlfUouNgalun1sUay hepatic injury AR N\SAFIRTEAU amino transferase 4
Usenavdae aspartate aminotransferase (AST viTatalAN SGOT) uay alanine aminotransferase (ALT
i a - . .
viaTaiRn SGPT) dafhueulgilunis transfer alpha-amino group 194 aspartate WAL alanine
auady  TaeiidoudAtyadnauinly hepatic gluconeogenesis dainA AST daulunjazely
mitochondria (Fauaz 80) uazazdl half life enandn AST Teegly cytoplasm (87 waz 17 dalna
ANAIAL) AMFU ALT aznuianizlu cytoptasm Taedl half life 47 Galie uanannazwufifuuds AST
[ J [ J - 14 A’ o 1 -] - o =i g
fawuiedtasiu 7 du ¥la ndaidieans Tn anes dudeu des Wadanuas Wmdanenn dusu g
. Al o ~ ' { .
AST wugoulwgjianisisu maudsuulassasssdy = AST/ALT ananulunnaztu q wlild

a » J
Wulsrsumuamalumgian 2°
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Agaf 2 uaRstladevinllissAL AST uaz ALT wlamwlasdashifinasfindnaingu

ar

Factor AST ALT Comments

Time of day 45% variation during No significant difference between 9 am and 9 pm;
day; highest in simitar in liver disease and health
afternoon, lowest at
night

Day to day 5-10% variation from one day 10-30% variation from  Similar in liver disease and heaith, and in elderly

to next one day to next and young
Race/gender 15% higher in African- No significant difference between African-

Body mass index
(BMI)
Meals

Exercise

Specimen storage

Hemolysis,
hemolytic anemia
Muscle injury
Other

American men

40-50% higher with high BMi

No effect
3-fold increase with strenuous

exercise

Stable at room temp for 3 d, in
refrigerator for 3 wks (< 10%
decrease); stable for years

frozen (10-15% decrease)

Significant increase

Significant increase

Macroenzymes

40-50% higher with
high BMI

No effect

20% lower in those
who exercise at usual
levels than in those
who do not exercise
or exercise more
strenuously than usual
Stable at room temp
for 3 d, in refrigerator
for 3 wks (10-15%
decrease). Marked
decrease with
freezing/thawing

Moderate increase

Moderate increase

Macroenzymes

Armerican, other women

Direct relationship between weight and AST, ALT

Effect of exercise seen predominantly in men;
minimal difference in women (< 10%). Enzymes

increase more with strength training

Stability based on serum separated from cells;
stable for 24 h in whole blood, marked increase

after 24 h

Dependent cn degree of hemolysis; usually
several-fold lower than LDH elevation
Related to degree of elevation in CK

Typically stable eievation, affects only AST or ALT

[ 4 4’ 4 - [] -3 1 o :
sefu ASTALT asnuganululsaduifieunneiia etilsfimunudnszivaziugannludilon

w”_ e e q ang Q A g - ‘J
laFafudniauguuss drug induced hepatitis, toxin induced hepatitis ¥3an19vdan® Fuamluniean

3 lrnueidilon alcoholic liver disease 53y AST/ALT dingaliifin 8-10 i1 *° rinun%a anawudn

svfuaglunauiilnd Radidadnfisannisia pyridoxine Wudile alcoholic wanantuataazwuld

J -~ . . J i o o - - . .
WgilelAFu long-term hemodialysis T9RswLIEM AST/ALT finaztnd anaiimannnas dialysis

wiaulsieenluvian1azeie pyridoxine °
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A197971 3 UARANIETAI mark elevation of AST/ALT (3nn9n 15-40 winuasd1ln)

- Acute viral hepatitis (rarely >2000-3000 IU/L)
- Ischemic liver

- Heat stroke

- Toxic and drugs: Paracetamol, halothane

- Acute Budd-Chiari Syndrome

- Hepatic infarct or artery ligation

- Uncommon causes: Wilson's disease, autoimmune hepatitis, acute bile duct obstruction

wananiunsld AST/ALT ratio fianadatlunisifadulsald \ugtlae alcoholic liver disease
asfifnmuzianis Aa AST/ALT > 2 Reiiiiiasannnisiieas mitochondria AST 343t haf life unnndatu
frhefusniaudafoialusing ASTIALT ratio fiaundn 1 winfinmuselunuinfssiu AST/ALT ratio >
1 uamdnitazl advanced fibrosis WAL cirthosis wda TAREIAAAIINNITAR plasma

clearance 184 AST FuluuaaINN13NIUARAIT9Y sinusoidal cells Aananaluglit 1°

BAST/ALT > 1
DAST/ALT > 2

PERCEN1

Atcoholic Post Chronle Obstructive Viral
Liver Necrotic Hepatitis Jaundice Hepatitis
Dissase Clrrhosls

Alkaline Phosphatase
. . o . .

Alkaline Phosphatase (ALK) tflu glycoprotein enzyme $afat@1An zinc 14ng hydrolysis

phosphate esters 3anuldluvateedeay wu usu nszan a1 10 lawandlm@aneolaoeulelly
b .y =l ar all - 1 =l ] [ v } 73 v . . .

nguilaziidnwnizwmiiauiuusiatafinonuunnsrsfiuiramnediou physicochemical properties 11u ALK
AINNILANAY heat sensitive AU ALK {qniuRATNAIFININNGT Amiu ALK Tusy daulngjas
BELFIUNAI sinusoidal UeT canalicular membranes uanAINYuaNANLY cytosol 1ha * Tuauy

Unfiszau ALK Twdesgaulugjinansiuuasnszanusiluaudeangy tuasle wudracll isoenzyme
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13
ndldagfalnmamzaavdiiulsmme ey 4 venaminluunnnazenatissdy ALK golk

. o
Fauamalumisan 4 *

o ol ] o .. - v
Iﬁ'li"N"V"I 4 uﬂﬂﬂﬂQQﬂ“HNﬂﬂﬁWﬂU Alkaline Phosphatase Activity U‘ﬂﬂl‘“uﬂ@'lntiﬁﬂ'l.l

Factor

Change

Comments

Day to day

Food ingestion

Race/gender

Body mass index (BMI)
Exercise

Specimen storage

Hemolysis

Pregnancy

Smoking
Oral contraceptives

Other

5-10%

Increases as'much as 30 U/L

15% higher in African-American men,
10% higher in African-Amerncan women
25% higher with increased BMI

No significant effect

Stable for up to 7 d in refrigerator,
months in freezer

Hemoglobin inhibits enzyme activity
Increases up to 2-3 fold in third
trimester

10% higher

20% lower

High in bone disease, tumors
producing alkaline phosphatase

Low after severe enteritis (in children)

and in hypcphosphataasia

Similar in liver disease and health,
and in elderly and young

tn types B and O; remains elevated
up to 12 hours; due to intestinal

iIsoenzyme

Due to placental isoenzyme

Can be separated from liver causes
by alkaline phosphatase isoenzymes

and/or normal GGT

J o~ e A o ’ ‘:l 1
Tuihaiilsziu ALK ge dawlngiinifinanissy atinlafinnuluueicfenamameling

[ 1 J & - :
Toeamemnissiugeliinn  anesdiflszdy ALK geldunng  azfimainnae  cholestasis i

. . J J - - - [ 5
intrahepatic uat extrahepatic Fan1sAfisEAY ALK qammmnmmszﬁumm?ﬁq ALK Hldnsdudanig

[ '

v
& [ o 1 ] . e » . L7
FUONE UBNINUUTTAL ALK mguuﬂmqmn'lué’ﬂw hepatic mass 38 infiltrative disease 189AU

7N local bile duct obstruction %34 infiltration & wivlugaehiisedu ALK guandasuazlifiannns

' v 1
Tqeafufumnpl® 2 wenamivluunwnadienanussdy ALK Andndn@ld e ane

hypothyroidism, pernicious anemia, zinc deficiency WAt congenital hypophosphatasia
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gﬂﬁ 2 uﬁmmsﬂuﬁ’u‘lué’ﬂ’: mild elevation of ALK

Mild elevation ALK

history and PE

repeat to confirm hepatic image
normal confirm narmal dilated duct
h T
check GG NASH
Jr l A ERCP

GGT normal Tecr specific disease

bone i
continue work up accordingly
drug or alcohol parenchymal disease
repeat 2-8 wks

after withdrawal

Y-Glutamyl transpeptidase

v

. ' wal
Y-Glutamy! transpeptidase (GGT) \lunguanaeulniinszgunis transfer 189 Y-Glutamyi
group 4 glutathione GGT ATWUNNLFIML membrane 188389s97 1y iy Augeu 1a S Wala
v
aues dmFuludy GGT axwulunng nguad fausiassiuauia bile duct epithelium 7zALT8Y GGT
-l J ] - AI ] &
azfinzulasuulamunauazeny lasmatisasgaindunAndauasiinnmeny unsdivaslzasuas
] a x o e i [ i & '
wug f2dy GOT gaauduiuiiunsu/ouuasees ALK Aaldidusiauenlunsdifssdu ALK gednun
& : & d : ] . N .
ANALVFRNIZAN UBNANUUTEAL GGT fagetuluniazu fae 144 alcoholism, pancreatic disease,
myocardial infarction, renal failure, diabetes wananiutRiiuasanseinag nszfuntsain GGT 14

. y . . P . - o
atianang sanfelinnaziu Searavinlisdy GGT geu uanansafuAuandluAIsed 5 %5
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al al 1 - Y
19747 5 uanstiadeniinanastiu GGT uanmiiasanlsasau *

Factor Change Comments

Day to day 10-15% Similar in liver disease and health,
and in elderly and young

Race Approximately double in African-  Similar differences in men, women

Body mass index
(BMI)

Food ingestion

Exercise

Specimen storage

Pregnancy

Drugs

Smoking

Alcohoi consumption

Americans

25% higher with mild increase in
BMI, 50% higher with BMI > 30
Decreases after meals; increases
with increasing time since food
ingestion

No significant effect

Stable for up to 7 d in refrigerator,
for months in freezer

25% lower during early
pregnancy

Increased by carbamazepine,
cimetidine, furosemide, heparin,
isotretinoin, methotrexate, oral
contraceptives, phenobarbital,
phenytoin, vALKTroic acid

10% higher with 1 pack/d;
approximately double with
heavier smoking

Direct relation between alcohol

intake and GGT

Effect similar in men, women

Values up to 2 times reference limits
commonly, may be up to 5 times
reference limits, especially with

phenytoin

May remain elevated for weeks after

cessation of chronic alcohol intake

Hepatic organic anion transport test :

[ 4 ¥ . . JO ot a*~ s .
lunsmzaanisdudianes organic anion NaALY A9 N19M9sTAL bilirubin WAZNATATIA

. .o al ‘ e L. o -
serum bile acid TINITATINVNIHUUATUNRTVANE AB N1ATIA bilirubin mmuwnnmﬂﬁnﬂﬂtmaﬂnm

uncenjugated bilirubin azfinnra¥aszunneduas 250-350 milligram AMNATUANNIAB TR
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Lﬁanumﬂuunmq Tresuasiiamnuaunsonndm  unconjugated  bilirubin - 1dlszanos 400
milligram/day ﬁq&umnﬁmfﬁwmﬂLﬂm‘mmu.mmn%uqzﬁﬂﬁ’ﬁ unconjugated hyperbilirubinemia &
ImuseAubilirubin 3nndnFeuar 85 ilu unconjugated warsAu bilirubin ANlHAN 3-5 1N/ @4
UBNAINNME hemolysis WH2819NL isolated unconjugated hyperbilirubinemia tAlulsARIN AILAA
lumnen 6 %Qtiﬂﬂﬂuﬂﬂﬂﬁimﬁﬂ Gilbert's syndrome 341AA7INMN717A bilirubin UGT  protein
expression MNNIM1UI8Y UDP-GT annnnadl isolated unconjugated hyperbilirubinemia 1Aaan
stress Hl4 anueu aneuns Taealusydy bilirubin iy 4 nn/es. uaswuldsafeuns 5 1aq

- N A4
drzaine  Wnnsdsufiudilaefdl unconjugated hyperbilirubinemia &ausniignAryAedasuannioy

. P [ - Y -3
hemolysis #anlUlaglunesifilheaciFadidnwusininfraindosung

-l -l ’
A9 6 WEAIRUNANNULABYIBINIE hyperbilirubinemia *°

Unconjugated hyperbilirubinemia
-Gilbert's syndrome
-Neonatal jaundice
-Hemolysis
-Blood transfusion (hemolysis)
-Resorption of targe hemotoma
-Shunt hyperbilirubinemia
-Crigler-Najjar syndrome
-Ineffective hemopoiesis

Conjugated hyperbilirubinemia
-Bile duct obstruction
-Hepatitis
-Cirrhosis
-Medication/toxin
-Primary biliary cirrhosisi
-Primary sclerosing cholangitis
-Sepsis
-Tota! parenteral nutrition
-Intrahepatic cholestasis of pregnancy
-Benign recurrent cholestasis
-Vanishing bile duct syndrome
-Dubin-Johnson sysdrome

-Rotor syndrome
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1L J

Iucgﬂwﬁﬁﬁa unconjugated WAY conjugated  hyperbitirubinemia paIRAANI
hepatocellular W& cholestatic liver diseases V'?»i intrahepatic LWaY extrahepatic causes nslddngou
784 bilirubin §¥W4919 unconjugated WA conjugated Lignunsouen hepatocellular cause M
cholestasis IRINTIZIZAL bilirubin qzqw?mmﬁq lunsdszifiudiasanAulssdRuasnisasaainanit
1wl hepatocellular ﬁwuﬁﬂﬂq'ﬂtiw acute viral hepatitis fazliaNTuRINAERIAMARY YRty
N7l common bile duct stone 81afieaNNT classical biliary pain e ascending cholangitis i
uﬂnmnﬁ’uﬁqmqﬁ’mmFfﬂm-rauﬁutﬁmﬁm-ﬂunmmq viral markers, ultrasonography, endoscopic
retrograde cholangiopacreaticography (ERCP) WIBATHI liver biopsy Lﬁlﬂmm LMG‘I'?;I.Lﬂuﬂu mmqﬁ
wuLietred conjugated hyperbilirubinemia Fauaadlunied 6° LLﬂ:nﬂfﬂuﬁumugﬂﬁ 3 'lunﬁﬂquﬁ'ﬁ
conjugated hyperbilirubinemiaL‘ﬂmﬁ"mLflu water soluble aziltfagnaziduust bilirubin dqunilezdu
fu albumin A delta bilirubin Fsazegludaauiurinfiuetaes albumin lidaeFilsARTusEAL
bitirubin a:ammﬁ“o'lwﬂfmu.mu.azfa:'i"nmuﬂnmnﬁ’mjﬂfm hyperbilirubinemia mmﬁmmnmqﬁ'uq

[ [- 1 [ 4 A
uananilsasuildsauamluniseh 7

al o alm ' o [
AT 7 wantfasunduasastau Bilirubin waniuila’nlsanu

Factor Change Comments

Day to day 15-30%

Food Ingestion Bilirubin increases an average of 1-2 fold ~ Averages 20-25% higher after overnight
with fastingup to 48 h fast than after meals

Race 33% lower in African-American men, 15%  Compared to values in other racial/ethnic
lower in African-American women groups

Exercise 30% higher in men No significant effect in women

Light exposure Up to 50% decrease in one hour Affects unconjugated bilirubin more than

direct reacting bilirubin
Pregnancy Decreases 33% by second trimester Similar in second, third trimester
Hemolysis Cross-reacts in some assays Hemoglobin absorbs light at the same
wavelength as bilirubin
Oral 15% lower
contraceptives

Hemolytic anemia Increases in unconjugated bilirubin
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-l
g‘l.l'n 3 Algorithm for evaluation of jaundice and hyperbilirubinemia

Work-up for hemolysis Consideration for hereditary causes

) (e.g., Gilbert"
Unconjugated > 85% =9 yereme
UNCONJUGATED HYPERBILIRUBINEMIA

CLINICAL EXAMINATION

CONJUGATED HYfRBIL!RUBINEMIA

Hepatocellular or / Extrahepatic \

'Extrahepatic
infiltrative disease o n possible obstruction highly
ikalv \ likely
Probably Probably Noninvasive imaging US Directly to ERCP or PTC
jgn malignant } CT scannl for biopsy and drainage
od of Ngndilated d \ Dllateld ducts
observation
Focal hepatic defects Normal'or diffusely — ———— ERCP or
‘abnormal liver a rance
Normal Abnormal
Radiographically guided blopsy -lv

Liver biopsy :Inpsy:nd h:;’;?'
needed

Test of hepatic synthetic function

[ J J [ ] » A J L] - 1 | &
sufindrnlunnsa¥nansndrdyuaremidrAguasifluntsamsdsaliulfudnsmsaasedu

albumin W§e prothrombin time

Albumin

\{lu plasma protein ﬁﬂLﬁ'mmmnﬁqm a¥1alan hepatocyte Tredmsnnsa¥reasiuinBuno
substrate TIF functioning hepatocytes uazgnAuANTaE oncotic pressure Taevinliasfinnsains
Uszanes 12-15 nfudefunaragludenivadey 19-21 4 neflll half-life LMK serum albumin
13114 marker ARlunTsszidiu acute fiver disease wANANITEAL albumin a7afiHANTINLAINANE
‘ﬂiujl.‘ﬂuﬁmi‘grul.aﬂiumo: nephritic syndrome, burns, protein losing enterophathy n'li‘Lﬁlu turn over
iU stress, sepsis NFaARITNY intake s Mgfilae chronic liver disease N198ARITRI albumin fia

de o
\flu marker id1Ayluniruenauuseresise

Prothrombin time
J [ J LY " .
Wavandusintinna$e clotting factors mane@adu Factor | (fibrinogen), Factor |I

o e - .
(Prothrombin), V, VI, IX, X 1atifi clotting factors wmanHainTiFunaunniiuaanseanns Taevaluly
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97994 Prothrombin time (PT) axfitlinupgnafiminfaundtaziiszdu clotting factor Hesninfauns
10 (3189970 half life 189 factors siniAtaNE factor VII fusaiunnald PT usuenmnuguusares
iiver injury qzuanldiFandinsld serum albumin TaelunisasasetauanAiy Fud dedeuiy
control ua:u.ﬂa'lﬁﬁmmsﬁmﬁ%uimumi‘ammmﬁuuﬂﬂm tissue factor Jun1TATIABNATIERMTIUAN
international normalized ration (INR) "ﬁlq INR iy {PT(patient)/PT{control mean)}ISI (1S1=
international sensitivity index) *

Ansfisedy PT ﬁmjnﬁmqLﬁm'mumﬂjmq:rﬂumﬂqn"Lomﬁu \A, severe liver injury 14
filg acute liver disease TEAU PT aafimUnilu ischemic liver injury, toxic hepatitis &FU chronic
liver disease AMNAALUNFY8Y PT SzdniusiuAmNuusTeslsasy mmqﬁmﬁﬂuaﬁiamsmﬂq PT

Fauanalumsad 8

d ar - 1]
a9 8 TaduNiinasia Prothrombin Time

Factor Change

Specimen storage No change at room temperature up to 3 d; refrigeration faisely
shortens PT

Citrate concentration 3.2% citrate minimizes problems compared to other concentrations

Inadequate tube filling Falsely increases PT

High hematocrit Falsely increases PT

Other factors Warfarin, malabsorption, vitamin K deficiency, drugs that decrease

vitamin K production (especially antibiotics, fibric acid derivatives),

consumptive coagulopathy increase PT

nsUszdiugilan acute hepatic injury

Hepatic injury Lﬂuﬂ’l’lxﬁﬁﬂ’li’ﬁﬂﬂ’]ﬂl‘ﬁﬂﬁULﬁﬂ%ﬂﬂﬂ’]ﬁiﬂﬂﬁﬂlﬂﬁﬂ')ﬂédLauﬂnﬁéﬂ’mﬁﬂﬁ
gansuinauealuennis  non-specific fauNaRNIRITEAL  AST/ALT Fulagauausnetall
jaundice $aufatl Inouatlumsiliade acute liver injury AefizzAl AST/ALT 31AN97 200 uas 300 UL
muﬁqﬁu§41mqq:§u1uﬂntuﬁaﬁqn acute hepatic injury inflssAusndriinanaintiunisamana
ﬁmﬂﬁxﬁmi’a‘uqmqwudwﬁ conjugated hyperbilirubinemia, finnafnees ALK usideandnfenas 10
wuflszéy ALK qaiiu 3 winaniulunsdlaes acute drug reaction unea* Tunsulszdiudilon acute
hepatic injury W#AnnTdNLUsEaRm saudeiladudo  nsaraasanae fanfunantavalfjimnig

FnrnuzanzanananaanlfiRinisressnme acute liver injury usiazTinduaaslumsedl o° u
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nsUssfiunnag acute hepatic injury 87@IMNATMRAUALIEAL AST/ALT wingannqliiindaniaz
toxic injury WA shock tunsdifiseAugauslaifiu 2000-3000 UL luGefinulFetlu acute hepatitis
FalunnlssudasinlssiPenlngasdnn Tadu@aduniaia viral hepatitis 1un1s&uiuaznsas
\@amfieinadt hepatis A WeT B virus #98N13ATI8 AntHAV IgM Wat HBsAg, AntiHBC IgM
muA AL lugONTTIRIE dmFU acute hepatitis C wulsweslu clinical practice lanflusasnsaa
ﬂnLﬁ’uﬂﬁmﬁﬂu'm‘-?im'mﬁmqmn seroconversion 184 Anti HCV Iucg”;?itﬁu negative WANAINAEENA
#aMRI99 acute hepatic injury FanulElivasitu Wilson's disease, autoimmune hepatitis wazil
dndiitasiindalNaneResmmannuidemuieenayulngsing  luilheRfissdy ASTALT fleundn
300 w3l AST/ALT ratic NAnN41 1 3niimann alcoholic liver disease vaalild acute hepatic injury

. o
uanlugii 4 °

mi"Nﬁ 9 Patterns of Laboratory Tests in Types of Acute Hepatic Injury

Disease Peak ALT AST/ALT Peak  Bilirubin Prothrombin Time
(x URL) Ratio (mg/dL) Protongation (s)

Viral Hepatitis 10-40 <1 <15 <3

Alcoholic Hepatitis 2-8 >2 <15 1-3

Toxic injury > 40 > 1 early <5 > 5 (transient)

Ischemic injury > 40 > 1 early <5 > 5 (transient)

x- times; URL- upper reference limit

n1gustiiiuANgULSILU acute hepatic injury

lunmar acute hepatic injury sedu AST/ALT %ﬁguiﬁﬂmmﬁuﬁuﬁﬁumm:;uLm'anﬁ‘ﬂ'lu
M3UsEdNAINIUINTEY acute hepatic injury Tmﬂﬁa‘lﬂﬂmﬁumnmmma:mn’mmmwmujﬂw
Taall 1u acute viral hepatitis daGuainis jaundice enmiInaARIMANGIl persistent
nauseaivomiting, Savisedl liver failure waavirlsaquusuenanilumMalszRumate§iRnisd
ddinglunsuendnlzaguussda § total bilirubin 1nNdY 257 Umolil (15 mg/dl) Wiedssdu PT
4NN 4 Furfiead upper reference limit aniulunsdl ischemic ¥3a toxic liver injury Tutaqusnanail
PT prolong Wudsznduihlnfstnemada fretradulunsdl paracetamol 'ﬂxﬁﬂdﬂ@%tti‘%ﬁﬂﬁ

persistent elevation 38 rising PT n&adui 4 °
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gﬂﬁ 4 Approach to acute hepatic injury

Acute HCV

‘ Possible Acute HCV ]

AST and/or
ALT > 300 U/L?
]
\,-'csi, No #
| AST > 3000 UL? | AST > 2x
ALT?
‘r’csl No*
Y M
Probable Toxic ALK <3x H.’“ — = o3
or Ischemic injury Upper NI? oy 4 o _Ac.u?e
| Ethanol Abuse? Hepatic Injury
. | No T '
Y N
H; = : oy ; 'I"tS£
Acute Hepatitis History of l } = . ]
Panal Drug Exposure Alcoholic Hepatitis
| Negativ "
P -'l' Il B i R e AT
ositive l : \'c&
IgM anti-HAV l Probable Drug Injury ! HCV
i e Nexat Exposure?
I anve CEALVE
muujj = Anti-HCV
Acute HAV IgM anti-HBc Yes No ¢
e Pusitive HCV RNA Consider

Positive Previous Neg? Positivel Negative Obstruction,
] I i Other Causes

Yes Now -

nsAnAuglag acute hepatic injury *

Taeialwds AST WaYALT gads peak azAatasaaiaadnmszinnfasnss 1.7 uaz 10.5 Ae
- [ [ Y i [ - . ] : -« »
Jumussu  TuanueissAu bilirubin Q:ﬂﬂﬂquuﬁq peak 17 1-2 AUmIMNAY peak 289 AST/ALT

warazpauanauiludatsnquazdiadludaamdeann deta bilirubin AaulestAL AST/ALT uaz

" q ‘ll v v [ 44' v - l
bilirubin BFuanadual biinudniuifasdanudies

nasszidiugilan chronic hepatic injury

Chronic hepatitis \un1einuldaalunelfid unisitiade chronic hepatitis 81aldann

A - L) - A 4 - -
liver histology ¥3aa1nn1siisz AU AST/ALT ArtnAsailiauiundn 6 iraundsanniia acute hepatitis

L4
- - ' [ b4 ar + 5 [ [
vsall AST/ALT Banfinnnnds 1 afalu 6 wan A wduluuensdismauinlsaiduieiagudady

na1uindly chronic hepatitis B %38 C infection dnuuudsaaldszazinandundrlduiiponntindni

-

1 4 ! '
anndn 1 A u 3 wBewilusiu *auvandrAgyees chronic hepatitis Aauanslumiziah 10
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al P [¥)
19190 10 AuandrATY a3 chronic hepatic injury

® Chronic Hepatitis B

® Chronic Hepatitis C

® Alcohol

® Medication/toxin

® Nonalcoholic fatty liver (NAFLD)

® Autoimmune hepatitis

® Wilson's disease

® Hemochromatosis

® Very rare: primary biliary cirrhosis, primary sclerosing cholangitis, OL-1-antitrypsin deficiency

®  Unknown

'Lumiﬂs':tﬁug’ﬂqaﬂtﬂu chronic hepatic injury A2TGNAINNNENITEAR  n1smsaadems
UrsiRdnfyRerszMidnsrensiaielofaiudnay f, 1 dsriRenseferaifluawssecsy
sy Usziilupsaupiafieatulzediu Auasdlugtfl 5 lunsdiiflinsuanmamdaannliduduau
sBumudafilonmaslidfunisin liver biopsy ’iqwudﬂmnmmmqlmqiﬂwuwm%amwmmﬁuﬁwu
1intgaAa nonalcoholic liver disease

o . o
51U 5 uaRINITAUAUANMATEL chronic hepatic injury

History of drugs, alcohol, co morbid conditions,

family history and PE

= consider = ‘

NASH (DM, obese: ALT>AST)
Wilson(neuro, family: ceruloplasmin)
Autoimmune(female:ANA, SAM)
Hemochromatosis{Fe, ferritin, TIBC)

3 } M

HBeAg, DNA + elevated > 6 months without cause HCV-RNA +

Biopsy
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. n 12-15
Lamivudine
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Corrosive ingestion: surgical aspect

Corrosive ingestion: surgical aspect
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Management in acute episode

1. dnusziRetiandantriauaz Bumusssansfinaudnly

2.l ligtheendeu lild NG tube
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1. Repair of perforation with flap (diaphragmatic flap, Grillo pleural flap or Thal flap)
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3. Esophagectomy

ﬂ"ti‘l.ﬁ'r]ﬂ’i’\’ﬂ:dﬂaﬁlﬂ'ﬂguﬂgjﬁuﬁ’lLI.'I)I‘IJ.Q‘]J’ENEV!:Q FTETNAMAWINNER  Aanwaesgithe  uas
AN NIRINABARMNILIIATNNTE

N7 repair Wlunzdlitin1mzai thoracic esophagus wRsanmeglainu msthutiaudelsi
ann wiaanidiu repair ukaaxld WedeBnilndifareinforce Tugd flapwuLA1T

M1 exclusion and diversion Wlunsdifignzefnunalug finvsudiewsn nastihdin
Ussnaudaunsin cervical esophagostomy tita divert YnaeanaINUEaie perforate WAL
gastrostomy [fiBszune content TunszmnzasFaNfINT I banding FAdILA1ITBMABARIMTIE
il content fiaunduuly

n1sMnesophagectomy lﬂumﬂﬁﬁﬂwuﬁmﬂ contaminationtdunn uazwenBaNINIRIVRaA

awnsuiusiesinidnegusa
Surgery for late complications

e " [ 9 =l 1 o & 4‘ - ] ] o
ﬂ'ﬁN’]ﬁﬂmﬂi‘ﬂﬁﬂ“ﬂﬂﬂﬂ’l‘lﬂ’l?ﬂﬂi‘hﬂlﬂfu’i:ﬂ’mFIﬂLNﬂﬂ‘]ﬁ‘FlLIhllﬂilUﬂuﬂﬁﬂ'ﬂﬂ'\?‘ﬂ'l

esophageal dilation (Lisunrarenglétasordudug) (UA2) Fainasdsefiundminnnsranely

85



Corrosive ingestion: surgical aspect

sz 6 wweutih  1lude  devededneduldun  nsfinnazumsndeusanasdniauquusay

. Y - . ' v 1 J
mediastinitis N9ifia fistula viagilatbianmnsoureneldetradio

-l ol Y [ -
512 wasmamshauiluiong segment diaglafunisuenanaanamnsiiuaiamifeu
[ L. [] "
wAnsavlaifay

Aauntsinfmasdassnivinnssmwzannsmianidviald S lusedunasa

-‘ﬂl (% . (-4 . . '
amsdauna (Tnasilu cervical esophagus) nuily esophagogastric anastomosis WANINTLINIE
=l [ ol - A’ 1 ar dA . al
amrinraniauvisany WA colon antuludafunsessmrsunu Wnsdin cervical esophagus
msAvatnquusabisnunsodeld (GUR 3) ereaassianitlusieny pharynx unu gildiaulisuen colon

N X .
AUTINNGE lleum Tnazn R LFANEI9NINTYR wazH ileocecal valve 9aaam reflux 1&

oy

AlETO LT lUNSAARaLA INDUABNTARIUTIITDS

et

= ' e
7% 3 ugmanasARMISNALAUNINA
al « °
pharynx siamiiuluniw ialdlunisvin pharyngocolostomy
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4 - b -, . .
AaEnszwzesiiu (§14) dnaniniifinfiennrees gastric outlet obstruction luseey

Uz 3-8 duani wazdnanflunishuuiaee pylorus uaT  antrum mstirdingaulngRatiu

antrectomy 39azsianuy Billroth | w9e Billroth 1t AlA unnsdifinisiiuanlute duodenum inlimania

antrectomy anatfiadifficult duodenum stumpuazfiannsi 1 araRanraininiies gastrojejunostomy

i -l ] :l/ (10) ¢ 1 = - . - 5 1Y & - ]
e bypass 87uALLYINNW AWNTIENU Linudriinsifingastric cancer WnTWlugilehindunsanis

0 -l . 8 X a
ANNRINUADADIMMITNATNITONY esophageal cancer {(squamous cell carcinoma ) AunTune 1000

14 3000 WinresAuUNR

-(11,12)

< PP P a
Eﬂﬂ 4 NTENITATVITRUNLTIIO antrum AUNR pylorus

|4 -
IANAITAND
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Acufe Pancreatitis

Definition

Acute Pancreatitis

uN. gnayd neddssaute

Definition A0 Atlanta Symposium on Acute Pancreatitis 1992" acute pancreatitis (AP) fin

“Acute inflammatory process of the pancreas, with variable involvement of other regional tissues or

remote organ systems”

Etiology

1. Wlumaiuing (gallstones 1i78 common bile duct stones) 30-40%

2. uaanadad 30-40%

3. fumMREwun (5-10%) leun

Hypertriglyceridemia 18l hyperlipidemia type I, IV, V 7151 serum TG > 1,000 mg/dL
Hypercalcemia Ia8IANNEA1N hyperparathyroidism

Drugs #Aun azathioprine, 6-MP, sulfonamide, furosemide, thiazide, tetracycline,
estrogen, pentamidine, valproic acid, dd|, L-asparaginase

Toxins léun organophosphate, scorpion stings

Infectious diseases WU mumps, coxsackie, echovirus, CMV, DHF, leptospirosis,
salmonellosis, mycoplasma Wat mycobacterium avium complex T

Obstruction of Ampulla of Vater léun congenital anomalies W pancreas divisum,
annular pancreas, choledochol cyst ) acquired disorders MW pancreatic head
cancer, duodenal diverticulum, ascariasis

Post-ERCP

Post-operative

Abdominal trauma

4. ldiopathic AP ~10%
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Acute Pancreatitis

Pathogenesis and pathophysiology

Ong g =l [ 1 7] 2 ] o ' . -l ] =
Initiating event 189 AP funnungfenanadnesiu ui@adn pathophysiology Tuigafaninfia
autodigestion 223sudaulae proteoiytic enzymes 1asiudawet JunazUnisudeauiinalntlasdunis
\im autodigestion ImeIN1sH@R trypsinogen WAz proteolytic enzymes #147lugLl inactive proenzymes
4 o , 4 - .: _ , -
sazanutly active enzymes 1ae trypsin Falunazalndinasil@ey trypsinogen iy trypsin axifin
% duodenum 1At brush-border enzyme ‘enterokinase’ AINLNAT activate proteolytic enzymes ﬂ"N'|
. ) J 1} : 1 y ) .« - . »
Tae trypsin [uiaTulu duodenum wintu wsily AP (@841 autoactivation 184 trypsinogen lu trypsin
a & . . , . v vy aly (o
\feTunielu pancreatic acinar cells ot trigger aan@1maseissiudopnalnilinsuuida We
\Nm active trypsin W acini fiaziia activation 189 proteolytic enzymes HAINNALHWA
chymotrypsin, elastase, phospholipase A,, carboxypeptidase “1&4 \im autodigestion 189ALAAY,
\fim local and systemic leakage 984 active enzyme snednllunssuai@an Wanisnsssu PMN,
macrophage, lymphocytes, endothlial cells INANTINAITBN cytokines WAL mediators AN WAFIIATE

v ]
niiimunans local uar systemic #1473 AP luiign

AINITUATAINITUARY

1. Abdominal pain fUlaaNinndn 95% aziiainisloavieadsundy ﬁnum:ﬂﬂmzéﬂquﬁuq UL
Ununanaflannn Uiiacd epigastrium, upper abdomen, left abdomen wiaviatiasiag onset 109077
UnniinGuatinemaioautimnniigaly 1030 uniuazthesieuduiug rlneiavilaintiuasdl
taa¥alivds fulhaindarnishiadda adulden@eusadg

Painless AP WUlA ~5% aaagtlae AP usiwulaTiandn 90% 289 fatal AP uaritiadaiéann
autopsy > ° LﬁmmnLmeTﬁn"l:Jﬁn?mme:QﬂQH“L;Jﬁﬂ'ln'meJmv’mq Alldmeaa serum amylase
W3e lipase Ay painless AP Wuldilu setting post-operative, ICU uazfilotl organophosphate
poisoning ** clues finasiinda AP 1 setting WaNTAe shock, fluid loss u?‘mjﬂ’mﬁutimtﬂﬂm
anvnlili

2. Systemic inflammatory response syndrome (SIRS) WAz organ dysfunctionléiufl 1f, AvnAwASA
A1, Enasiduda, wielada, 1a9e, adult respiratery distress syndrome (ARDS)

3. Cutaneous signs éun ecchymosis ﬁl periumbilical area (Cullen’s sign) u?"a"i‘lla‘fl"m (Grey-

Turner's sign) wuldifies 3% 289 AP ustmuiilaniall necrotizing pancreatitis ~87% WATARNI

At 37% °
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Acute Pancreatitis

neItaty
Serum amylase Wag lipase
a1 critical analysis (REafUN914 serum amylase ua lipase *’ aldn
1. Serum lipase HANlaazAMNSUNIZRNIA serum amylase Tre serum amylase (x 1 ULN) &
sensitivity 83%, specificity 88% lun1satads AP Wiaufu serum lipase (x 1 ULN) 94% Uae
96% ATNAAL °
2. Serum amylase 3 x ULN i sensitivity 60%, specificity 75-100% lun1siliadit AP "fiqwa']ﬁu
serum lipase 2 x ULN ’
3, MIAsAT serum amylase LA lipase WidaeliANad AP 18AlIndan13A298 serum lipase
AAen |
Anaziienaviall AP il serum amylase ‘bigeldun filhuan present dmdsaniiainis
(\lu > 3 9u), hypertriglyceridemic pancreatitis (serum amylase UnF#0N ~50% wa3giloe %)

|

v
WaTzn1qe alcoholic pancreatitis *unazmaiifinlfinazngaa serum lipase NNN9Y

Urine amylase

(] + o = & L ) N J
LifinnsAnsrauuind  lunslditads AP wniin ws arbitrary cut-off fidnnauslife >
2,000 1U/ml

Plain abdominal X-ray

813N localized segmental small bowel ileus (sentinel loop) via dilatation of transverse
. . o 4 o w J
colon (‘colon cut-off sign’) radiographic findings auqiaranulsmuadLLanluATT 1

-l
A9 1: Radiographic findings 184 acute pancreatitis 0

Radiographic findings Incidence (%)
Segmental small bowel ileus 41
Colonic dilatation 22
Obscure pscas margin 19
Increased epigastric soft tissue margin 19
Increased gastrocolic separation 15
Gastric greater curvature distortion 14
Duodenal ileus 1
Pleurat effusion 4
Pancreatic calcifications 3
One or more of the above signs 79

N



Acute Pancreatitis

Computerized tomography
LS = o HI 1.0s 1 - ] A
fiszTonidalunaitadulunefienislidaauiewenliliannnrgniduluiesfiostun
1

u CT finudnniloly ~10% 189 AP " daduas CT Aetenvenanguuseass AP lilaeaniznise

q . . . .12
peripancreatic inflammation W& pancreatic necrosis

N1379U28 Acute gallstone pancreatitis

HaudAgindameneanuuanlilddn AP Smaann galistone uield Wasanduily severe
gallstone pancreatitis ANRNLNUINABINITNN urgent ERCP netlu 72 ‘i."ﬂm M1 meta-analysis "
WU parameter ﬁﬁﬂ’mmmué’nﬁ@mﬁﬂ serum ALT > 3 Whga9 ULN G9il PPV 95% usis] sensitivity
Wine 48% sSaudmuutadninesls widlainufsela rued out daunn ultrasonography Lﬁaq
galistone thaflenanla 70-80% a4 acute phase |1 58937NA3UATH US 47N fleus Fatiupasldss

serum ALT 90U US wsniu (iaeenafiad US dr8nafsnaunautinusiae)

N19Us2IUAINTULTITRY Acute Pancreatitis
Uszan 80% wafthe AP azsinisddulseiilisuuse (mid AP) deanisflaanisinm
UrzAtnlszreanineinig dnazatuly 57 Su uazilSnmmeinun (0-1%) us 20% 1asffilagariingg
ﬁ’uﬁuTﬁ‘ﬂﬁﬁ;uLLN (severe AP) \fim multiple organ failure, shock, pancreatic necrosis (necrotizing
pancreatitis), infected pancreatic necrosis Ll,ﬂ:ﬁﬁm?’lﬂ’ngdﬁxﬂ 10-20% asdansnusias identify
Q’ﬂoﬂna:uﬁﬁ;"mﬁiixmmnq deguastinelndda, Sulilu 1CU, ¥ CT scan Jdegdnl pancreatic
NEcrosis M?‘ﬂllmﬁ"ﬂﬁm?m’ﬂﬁ antibiotic prophylaxis tndl pancreatic necrosis A= 11981984 severe
gallstone pancreatitis 8143 1i]usiaefin ERCP = sphincterotomy Lﬁfatmﬁqﬁm@qmﬁuﬂ%ﬁﬂn
FBnnsUsniluarnuguusres AP ldun -
1. Clinical assessment l#iwA 81015984 organ failure Wax SIRS
2. BMI > 30 kg/m’
3. Chest X-ray Wu left/bilateral pleural effusion
4. Multiple prognostic scoring system léiur Ranson score = 3 uax modified Glasgow score =
3 (M1319% 2) 18 APACHE Il score = 8
5. C-reactive protein = 150 mg/dL
6. Contrast-enhanced CT scan (CECT) 1#un Balthazar CT Severity Index (CTSI)2 4 (mi‘w'ﬁ 3)

Meta-analysis uaAILlsTENTNIMTDY severity assessmentiBsina L FouRsAUAAIANTIIN 4

92




Acute Pancreatitis

m‘naﬁ 2: Ranson Score ®1"SU acute alcoholic pancreatltls15. acute biliary pancreatltls1 was

modified Glasgow Score”’

Ranson Score

For Alcoholic Pancreatitis
At admission

Age > 55 years

WC > 16,000 /mm3

Blood glucose > 200 mg/dL
LDH > 350 iU/L

AST > 120 IU/L (> 250 S.F. units)
During 48 hours

Fall in hematocrit > 10%
Serum calcium < 8 mg/dL
Increase in BUN > 5 mg/dL
Base deficit > 4 mmol/L
Fluid sequestration >4 L

Arterial PO, < 60 mmHg

For Biliary Pancreatitis

At admission

Age > 70 years

WC > 18,000 /mm3

Blood glucose > 220 mg/dL
LDH > 400 1U/L

AST > 210 IU/L (> 440 S.F. units)
During 48 hours

Fall in hematocrit > 10%
Serum calcium < 8 mg/dL
Increase in BUN > 5 mg/dL
Base deficit > 2 mmol/L

Fiuid sequestration > 6 L

Modified Glasgow Score

During 48 hours

WBC > 15,000/L

PaO, < 60 mmHg
Glucose > 180 mg/dL
Serum BUN > 45 mg/dL
Serum calcium < 8 mg/dL
Serum albumin < 3.2 g/dL
LDH > 600 IU/L

A15797 3; Balthazar CT Severity Index (CTSI)®

Staging Score
Extent of involvement

A: Normal pancreas 0

B: Focal or diffuse enlargement of pancreas. including contour irreguiarities, non- 1
homogeneous attenuation of the gland, dilatation of PD, foci of small fluid collections within

the gland

C: Same as B plus involvement of peripancreatic fat (stranding) 2
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Acute Pancreatitis

D: Same as B and C plus single, ill-defined fluid collection 3

E: Same as B and C plus 2 2 ill-defined fluid collections and/or intra- or peripancreatic gas 4

Necrosis (%)

0% 0

< 33% 2

33% - < 50% 4

2 50% 6
Total 10
mi‘nﬁ 4: Meta-analysis of Clinical Assessment and Multiple Prognostic Score 1920
System No. of patients Sensitivity (%) Specificity (%) PPV (%) NPV (%)
At Admission
Clinical 1451 39 93 66 82
APACHE Il 65 76 43 89
48 hr
Clinical 651 68 a7 89 90
APACHE Il 76 84 54 93
Ranson 1307 75 77 49 91
Glasgow 2122 69 84 57 90
CRP 584 80 76 67 86

deaqleeannsld severity assessment 38#19799n Santorini Consensus 1999 ™ agldnnas
assess Mt 24 1.3 usN APACHE Il Score ATigA UEAINTLATAUTR 48 .. foul 48 1.4, Ty
clinical assessment (Iasuwndgd1u1ey), Ranson score, Modified Glasgow score, APACHE Il uaz
CRP fpauiugnndiAt s

g CECT 1u guideline dqu‘lvnry'uuzﬁﬂﬁﬁq'lué’ﬂwﬁﬂ?:uﬁudﬁLﬂu severe AP lan
parameter $1auBarion Z wazlaniafiaswy pancreatic necrosis f-\zqﬁu wifill authority 1"
snfuusiininae CT udthe AP mnse 2 wezdinsld clinical assessment, scoring systems
ANuias correlate fU severe outcome WATNISIIA organ dysfunction wsifiinueNsll pancreatic

necrosis 1Aldmin
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Acute Pancreatitis

n1sfnE
Supportive and Symptomatic Treatment

Mild acute pancreatitis

1. nslenuiam 1¥un meperidine %38 morphine
P

2. psldasiuasviTe colloid

¥ - . prp -
3. Qﬁu’“lﬂ:ﬂqnfl?“?ﬂlﬁ nasogastric tube LQW'\:IU?’]?JVINV]QQQWN"\I‘]"'

Severe acute pancreatitis

1. Enteral ¥i7a parenteral nutrition

L

Urgent ERCP neilu 72 1.3, Tus1e severe gallstone pancreatitis

#an7oun W antibiotic prophylaxis s ufi pancreatic necrosis

2
3. GECT scan \avszifinugnil pancreatic necrosis wie ki
4
5

Fa17uin fine needle aspiration (FNA) 13190y pancreatic necrosis Wavlseiiiuduilu sterile

<t . . g v 4 |d3 i ] o .
Win infected pancreatic necrosis fanisgtlaliRruvTautiaamdsan  conservative

treatment T antibiotic prophylaxis

o

Surgical debridement Tusafiilu infected pancreatic necrosis

21,22,24,25

agtuuannansauainmgilon AP IARauaUTT 1

Management of AP

Resuscitation
Biliary «— Severe «——— Assessment ——— Mild
of severity l

|

ERCP l

Pancreatic necrosis —» 7-10 days

CE-CT scan — No necrosis ————» Medical Rx
'y

ATB

No impllcwement‘/\ Improvement

CT-guided aspiration

Sterile
{

Continued ATB

Infected for 2-3 wk

Surgery

=l ar ’
uuugﬁw 1 uu’m’nn'l'a‘guaﬁnu'lé'ﬂ'm acute pancreatitis

95



Acute Pancreatitis

Nutritional Management
1 ar 5 ql L
Wglae mild AP sinflaanishauuasEniuamisisiie nsli enteral Wi parenteral feeding
- 19 ] o ﬂ\l o A’ | J .
Auinlidufly wily severe AP {agtuFuiideyamivayuninauizenqin enteral feeding me
- R :’/ =l |9 1 o L7 T 1 ) 31 1 4 ]

nasojejunal feeding WufimuUasady Lin Wddoutdas sadldauasldetennn wazetaan
septic complications WaT inflammatory mediators m"N']Tﬂﬂn’ﬁ‘ maintain gut barrier wazitlunng
Ylaaiu bacterial transiocation ana i lFdiadieuiunisi parenteral nutrition wiidrasdalsifiannu

wnnsinaAuluud mortality rate fiman %%

Antiprotease and Antisecretory Drugs

Gabexate mesilate
/70 meta-analysis * ﬁﬁuﬂuufi’l antiprotease gabexate aan complication rate 184 severe
AP 1# (OR 0.7, 95%CI 0.56-0.88, NNT = 26) usllinsann benefit 1un1sam complication rate lainan

un (NNT = 26) uatlitauam mortality wietinals Aaluwuzinlild

Somatostatin tva% Octreotide

a1N meta-analysis ©° WU91 somatostatin WAL octreotide d2tiam mortality 484 severe AP &

oo o -

(OR 0.39, 95%CI 0.18-0.86, NNT = 14) usinduliam complication rate 107289 AP Tanmuatialy
naudaay tszneuiu muiticenter RCT angalugitan 302 safliny benefit 984 octreotide 1o *

luilaqriuAaliuusin o4 somatostatin w3a octreotice lu severe AP

Antibiotic prophylaxis in pancreatic necrosis

giloe Severe AP o pancreatic necrosis mortality q:qa‘%uﬂtiwmn (~30%) &dAm infected
pancreatic necrosis \AEUAY sterile necrosis (~10%) Fahidaia strategy N5 antibiotic
prophytaxis agild broad-spectrum  antibiotics ﬁﬁqw%rﬁiﬂ gut flora \anTeannsie infected
pancreatic necrosis N1ANEIYBY antibiotic prophylaxis Ltﬂmlum':?’w?; 5

mﬂaﬁ 5: RCTs of antibiotic prophylaxis in acute necrotizing pancreatitis

Author Year  Antibiotics No. of Mortality =~ Pancreatic
Dose _ ‘ )
patient infection

Systemic antibiotics vs Placebo

31

Pederzoli 1993  Imipenem 500mgivag8hr 41 7% 12%*
None 33 12% 30%

Sainio 1995  Cefuroxime 15gIVQg8hr 30 3%* 30%
None 30 23% 40%
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Delcenserie™ 1996  Ceftazidime + 2gIVg8hr 11 9% 0
Amikacin + 7.5mgkgIvqg12hr
Metronidazole 500 mgivg8hr
None 12 25% 58%
Schwarz 1997  Ofioxacin + 200 mg IV q 12 hr 13 0 62%
Metronidazole 500mg Vg 12hbr

None 13 15% 54%
Nordback ** 2001  Early imipenem 1givg8hr 25 8% 8%* (Surg)

Late Imipenem 1giVg8hr 33 15% 36% (Surg)
lsenmann *° 2002  Ciprofloxacin + 400mgIVa12hr 53 4% 13%

Metronidazole 500 mg IV g 12 hr

None 53 8% 10%
Spicak *’ 2003  Prophylactic 500mgIVg8hrx 20 20% 25% (Infect
meropenam 10 days rate)
Treated 500mgivag8hr 21 24% 33% (infect
meropenam rate)

Selective intestinal decontamination of the gut vs Placebo

Luiten ** 1995  Norfloxacin 50 mg PO x 4 50 22%* 18%*
Colistin 200 mg PO x 4
Amphotericin 500 mg PO x 4
Cefotaxime 500 mgivag8hr
hNane 52 35% 38%
Comparison between antibiotics
Bassi 1998  Imipenem 500 mg IV g 8 hr 30 10% 10%*
Pefloxacin 400mgIvq12hr 30 24% 34%
Manes * 2003  Meropenem 500 mg IV q 8 hr 88 14% 1%
Imipenem 500mgivgeéhr 88 1% 14%

* Statistical significant difference from control groups

aaa NN AN dadanNA daniiu 3 meta-analyses " agudn antibiotics dauamdRsIAE
vasfjilon necrotizing pancreatitis 1 (OR 0.32, 95%Cl 0.12-0.81) uazam pancreatic sepsis (OR
0.51, 95%CI 0.26-0.98)" #aju current recommendation guidelines Turnuziigaulngjuustin il

systemic antibiotics iy imipenem, meropenem, quinolones + metronidazole Whananatinien 2
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&ulanilugiloe necrotizing pancreatitis = ** * douluan uinlifl CT scan Wartdautiudunisd

pancreatic necrosis a1aaylanlfdantilusmefifl severe AP m1u Atlanta Criteria 18

Fine needle aspiration (FNA) of pancreatic necrosis
Indications 184n17%1 FNA [iieueinszwing sterile wa infected pancreatic necrosis lAun
1, Q’ﬂ’:ﬂﬁ'ﬂ pancreatic necrosis WATHANMUZTIAY sepsis syndrome (Recommendation
grade B)
2. Q’ﬂfm'ﬁ.ﬁ pancreatic necrosis RIAF antibiotic prophylaxis WAIBINTULIRY WFBRINT
Wiaduudeannldenuda 7-10 Fu
1At FNA aunsoninldlaenta CT-guided * 1ie US-guided * A& Sansdiauniyy wtwded]

senstivity WAL specificity Tun153184t infected pancreatic necrosis ~90%

unuIneas ERCP lu Acute Galistone Pancreatitis

aulatouzd 8 4 RCTs (3 full papers **° uay 1 abstract ) AAnmIUNUMI8e ERCP U acute

galistone pancreatitis ¥aagUlutuziiAn Avevin ERCP lunacl

[l ]
=l

1. Acute gallstone pancreatitis N ascending cholangitis faudan WiseRnavdiean
local, systemic complications uarensmeadlintnalidudndty (mmed 6) ¢
2. Acute severe gallstone pancreatitis (Ine'lifl cholangitis) naciliffautlu controversial

issue \a9aTnann UK study dhesiu

Nudn WAL subgroup WWWILNEN severe
vy “. 1< . o a ) . . v J o] o
pancreatitis Alad cholangitis NYINWLIRINITOARA complication rate #diadauniu
placebo {15% vs 60%) * WwAR1n German study “ &4 exciude Q’ﬂ':ﬂ‘?lﬂ cholangitis
wuin ERCP Wildlszlond usraraiinenannds etnalsfimuntsAnmnsundaiiidegn
criticized dulesa iy multicenter study $iwane center M include Q’ﬂ')mﬁm 1-2
sufatifaiiananeatasiu competency 184 endoscopists M11¥ complication 470

ERCP gandnisAnmians >
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me'm"'l 6: Results of 4 RCTs of the role of ERCP in acute gallstone-pancreatitis

Authors Timingof N Severity Complications (%) Mortality (%)
ERCP
Control ERCP Control ERCP

Neoptolemos <72hr 121 Mild 14 14 0 0
1988

Severe 54 18 13 0
Fan 1993 ¥ <24 hr 127  Mild 17 18 0 0

Severe 54 13 18 3
Combined 2 248 Mild 16 16 0 0

Studies ™ Severe 54 15 15 2

Nowak 1995%° <24 hr 250 ND 34 13 1 1
Folsch 1997 ® < 72nr 238 ND 51 46 6 1

Recommendation 84 Japanese Society of Emergency Abdominal Medicine 2002 wuzun 1
1 ERCP walunsdiil cholangitis Wz severe galistone pancreatitis (recommendation grade B) 24
|wReEau UK guidelines 1998 (recommendation grade A) 2 luanuziaes Intemational Association
of Pancreatology 2002 LLuzﬁ’lLQm:nm'iﬁﬁ cholangitis @9u severe gallstone pancreatitis ﬁ'lu'ﬁ

cholangitis tuagUlindesadelifisama *

Surgery
Indications of surgery in patients with severe acute pancreatitis #
1. §jtlaet infected pancreatic necrosis FlE5nsfudulan gram stain Wi culture a0 FNA %38
Wu gas 1151t pancreatic necrosis A CT (Recommendation grade B)
2. Q’ﬂ'm sterile pancreatic necrosis ﬁ organ failure 'l:.iﬁ%uwthﬁ'lﬁ conservative treatment Lﬁu#
(Recommendation grade B)
Tatuuztinlnan@eenistiadinly 14 fuusn uasneneEnFa e 3 uas 4 Jusuly

(Recommendation grade B)
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Surgery for the prevention of recurrent gallstone pancreatitis *

. nng o J [ J o
1. u miid gallstone pancreatitis A23%11 cholecystectomy (faganainsitu uazaasinlu
admission Ry (Recommendation grade B)
ang -ﬂ{ L T dz
2. 1w severe gallstone pancreatitis A25189U cholecystectomy laundafilanazainisazu uaz
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AReeganddildFueanniluasiug SaflusziRiueuunnn anudeazBaenss daiuludd

u

-

AUse3R A8 NSAIDs  unnau nsdfia UGB dWnwulutas 1 Jusnaesnisléen asnsi@eereanisdiio
UGIB fiufTunmas NSAIDs Tuusasi ng1nfe mmmmﬁ'agq ArndesBann westuduriinges
NSAIDs  TAtWUIN ibuprofen ﬂmm@mﬁimm RANA2E diclofenac, sulindac, naproxen,
indomethacin, ketoprofen, piroxicam Wwax apazone ﬁﬁmwnﬁmqﬁumuﬁqﬁuw)

m?ﬁnmﬁuq ﬁqwuﬁndﬁﬁmﬁ corticosteroids(9) w3alél anticoagulants(10) $auu NSAIDs
azillanafounaiflifn uazd UGIB gandndR1é NSAIDs athaifien

429U aspirin ANIRBTRINATAA UGB wUldwluaunaendisn (75 Nadnfusiady) 74y
n1stlesiulsanaaaidanvialagasy Lm:mmLﬁﬂm:qﬁguuﬂ?ﬁummmMﬂqmﬁl-ﬁﬁ1)u.ﬁqz'l'i
aspirin 1u3‘1J enteric-coated 38 buffered aspirin ﬁiﬂ‘ﬁ'mﬂmmmLﬁ:ﬂwmn’mﬁm UGIB (12)

]
el

Wb alfduiugisiunisiiada Helicobacter pylori (HP) wudnlugisinsiinde HP nnsld
NSAIDs @:LﬁumwLﬁ'm'lun’mﬁmuuﬂLﬂﬂﬁnmnndﬁﬁ"hﬂﬁ NSAIDs Uszunny 3.55 1M1 uaziiAu
AnsfazRaunadaneanuinnd i lE NSAIDs Uszanos 4.85 win wsiduFaudaulunguiszeins
714 NSAIDs wusAuRTide HP acfiaudnsfinsfiounsuazunaidesaenannnindilifinishade
s£04 61.1 WA1.79 WiNAMANFL FounnsPnide HP Aufluifadugaaiuiivnligilanfiiu NSAIDs

1) -~ = 3
ﬁﬂQ'IlJL%ENﬂﬂﬂ"l?LﬂﬂLLNﬁL‘]a_]ﬂﬁﬂLLﬂ:ﬂ"I']SLmi‘ﬂ’ﬁﬂu‘llﬂdLLN@?J’]ﬂ‘lIu(1 3)

o e 1 P -
NAINMIMAUATINADNEDUNINAURIMITTRI NSAIDs
nalnil NSAIDs Mdupmesadieynszmizamsusza ldifndausiull 2 wn(2)

i L - : - = A’ [ as i qf
w1, MeiguRsLawIzi (Local injury) indunuuidaunduainnisdudases NSAIDs fiqne

Wunsaduitiaynssinizenns mafifiedndaunnsammsusginras NSAIDs  NSAIDs
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dowlvgjuiilovafunsaetinesau uwseglugLl non-onized form Felusnmuandend pH #1
N FaenazazatAlleiu (ipid  soluble) Awrnnsaduiudediannszimnzams
(gastric mucus) Wl lwsedidaynsznizemns widladhgueddeynramzamsuda
azutlsanwliaglugyl ionized form Feaglisnunsadundueenainisedldtn uazindunse
siaiaad uanaIniii NSAIDs frenaiaeadideyinunanisa¥ise prostaglandin widnag
ahadadlananas deatanialy nsauay pepsin Ium:tm:muwﬁuﬂ’aﬁ’mmﬁti’;ﬂqimumﬂ
uasindumme fuedidey

WL 2. Banae systemic FadunalnfifiumumérAyfiga(i4) T NSADs Wdudanisaineansd
Lﬁlmq’ifmﬁunﬂinnm’]mﬁumiﬁﬂmwmLE‘iﬂum:Lw'\:mma‘(protective mechanisms)
1w prostaglandin, nitric oxide, trefoil peptides WAt calcitonin gene-related peptide u
msmma‘mdﬂﬁﬁ’qﬁa’ﬁﬁmﬁqmﬁa prostaglandin n15% prostaglandin  aaaq Hnl¥n17834
dadanuazluamfueunana nsluaBeudealufidey (mucosal blood flow) amas N1s
m’*mm:uﬂqﬁ‘ffmﬂwnaﬁtﬁm (epithelial proliferation) HARY UANAINTUNATT prostaglandin

i >
anaalidalildudansa¥1e thromboxane inldinnsduiareaniaden (platelet aggregation)
Be'ludae

nnsAne lusrazndawudn 1 NSAID-induced gastric damage Azl neutrophils Tuinnzfiariu
vascular endothelium mmns:m'}:mmsmﬂfﬁu ﬁutﬂuwﬁ'ﬂﬂnm‘a‘tﬁlu%u'ﬂm basal endothelial
expression of intercellular adhesion molecule 1 (ICAM-1) neutrophils mﬂlmzﬁnﬁ'ﬁ:ﬁﬁmmﬁﬂq
nTEnIzaImIsineaan oxygen-derived free radicals WAT proteases NITNIANLYDY vascular
endothelium @nunsaisaLlEmmEuananely 30 unfingaiug NSAID(14)

Prostaglandins #§1947n arachidonic acid 3ail#uffiaann cell membrane phospholipids
M1 fj381184 phospholipase A2 @17 arachidonic acid gninazualadld 2 n1a nausniae
1Sulnd cyclo-oxygenase (COX) fiden COX pathway 19L& prostaglandin H n197 2 Taedule? 5-
lipoxygenase W1 1¥léans leukotrienes i3 leukotriene pathway (gﬂﬁ. 1) prostaglandin H azgn
FUATIEII ‘ﬂﬁt-mﬁ'nmLﬁﬂtﬁﬂﬂﬁuﬂffﬂqzlﬁiwaq it prostaglandins E, F, | (prostacyclin) Was
thromboxane Jatasduameiiuanslaftufuinfniiiedosesaduosin prostaglandin E ﬁqwétﬁu
vascular permeability Al sfrenieananduRenlssuLa s RAAe N TLAENIER wananty
prostaglandins v?mmﬂf':ﬂ'ﬂﬂL'Tv'unﬂsi“‘ug",’m'aqﬂﬂ'mﬂe:mwLf;'agnnﬁ*:ﬁl:uv”aqaﬁqn’éqﬁﬁﬁlﬁ'tﬁmmms
Eutlam v ldTennaslamunndu nsfi NSAIDs fuganisadng prostaglandins asluamnnséniay am

AU wazussinIaInslonle
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COX enzymes 1 2 10im A COX-1 upt COX-2 Farnfudaetudauassn isoenzyme COX-1
wuinsznzams d114 lauazinmden dou cox-2 lasinfazlinuiiladelar witinisaiedu
'=nnnﬂsns:ﬁuﬁouﬁqtﬁ"\w‘ﬁﬁm 1 9uN198N AU macrophage UWaE synovial cells Tufu ﬁaﬁuﬁqwuaq
1w inflammatory cells AuaNtRluNIIAANTIENIBLLATTEILLSATY NSAIDs Aedadnflunasesnis
fuds coX-2  usn1siounavlesunsaiiiafunssmizemsuazandfunataanisduds cox-
1(14)

al o . .
U7 1 uru)NuaAINISAUATIBIRS Arachidonic acid

Arachidonic acid

COX-1 and COX-2 5—L|pa><|ygenase
Prostaglandin H Leukotrienes
I [ I I
PGE PG F PG Thromboxane

N1991498 NSAID-induced Ulcer

1
mald e 1 9 3

- 2 M s o P
mﬂﬁ’mgﬂflﬂd')u'lmyiuumn’ﬁ‘ FTILNUNNNNIAVENTEUNTNTA Y ﬁiuﬂla'ﬂmﬂﬂﬂ UTBUNANT

b 2D

L

v [ 1 ]

Aunsiinasdedndilauataiiuna naein EGD uaERANRaA inszuanaindaalilénasitiaded
y v e 1 o o o ay - i 0 e e a P o & %
wiuauufa faansalinisineinein e avealflumeinuiniidelidessaniiune drufudilon

dld 1 . ﬂil =l (%3 1 =l v [ 17 ]
hflusien1s dyspepsia Taaliiuangudracininzunsndeurasuna isadusiaaionismsa EGD
\WWNaN133ladun19T NSAID gastropathy Wnusidetiatitug viu Heinrstaaliivioudivgs NSAID via
2/ o v :l’ s < o =l =l 3
Winsfneuda wminga nAus N auReuNIn T Wusu(1s)
v oy w0 - . o v -1 v .
gilae#ilena EGD winwyuuns viawu erosions wusnldnaaaumnsinida HP fat rapid

1 1 3 [
urease test N5ELN rapid urease test Wnaay AeadeaTuiiansanianens

WUINIANTF5NEY NSAID-related Gastroduodenal Events
1. Wa1suInsld NSAIDs
Suiluly/ldnasuga NSAIDs A% udadanidunssiuthanguduun widaldaunsongals

prsRarsidenld NSAIDs  Hleengnsdu uaziiauBesiiasifinniecunsndautden Thud

ibuprofen v7a diclofenac ludilhuvirfladudaauaratsznng wiadilseRipell UGIB wnau fail
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Auaniiusialdl NSAID araiasunidenld NSAIDs n'cjulu:jﬁﬁqw‘éﬁuéuﬁ'u‘l-nﬁ COX-2 (COX-
2 selective drugs)(16) LazAs14 NSAID -nmW?ié’iﬁqmwﬁﬁmmmmuqumm?‘lﬁ ﬁéﬂﬁmaﬂ'ﬂ'ﬁ
NSAIDs WiaNAUMaFs nsnzusius aspirin 1ueiY mnlisaniu NSAIDs aiauTinnAnAf
dwdnafu Audsereanisiiaunausarniazunandeurasunaas liunnsrsarnnisld NSAID

1inAnT luIUAga(11)

2. malveuAeineuna
Wufifleoud@eereaninfianinzunsndeurasunation uax Lifleanisuanslag fiviadnglan
riln1azunsndau nnngenn NSAIDs 18 a1aldungs histamine-2 receptor antagonist (H,RA)
'lummmmmjml.ﬁai”-nmmmi dyspepsial# (3) Lwilun?rﬂ'?ﬂ:imuwmqm NSAIDs 1% iilaeann
flaunguiltszunndenarso axfingnFanamlunszinizamsuardnddndoaudn Ayl
ﬂm'\uwud'nﬁﬁmﬁu NSAIDs 1flulaa Uiy uazfiuAauiy HRA ﬁmfmtﬁmqqﬁqnﬁn UGIB
sz HRA Tumtisaanigidian(17) nasl proton pump inhibitor (PPI) \esnHenns dyspepsia
ﬁﬂqzmmmuﬁqm(m)

Wudfimsranuinflunaiflfn unnuga NSAIDs wudn H,RA wiu 8 dlanfanansaineiuse
WimneldndnFesaz 90(19) wsitlivga NSAIDs indngrudududinismierssuasazdias Lidd
Azl4 H,RA Tuawmnmsgu(19, 20) Wizruafigandn(20) ufazfiunemeanuiinsiniafivsne
pniu 2 wiwmmms‘jﬂufa:'dw'l.ﬁmww'umLtuﬂﬁfﬁuﬁmu(m) unsdiflsianansavem NSAIDs
1% mMsfAnwwdn PP awanmsgiuuny 8 dland arunsafnmunauas erosions wiallsvaing
¥atay 76-80 (gastric ulcer wisdszunniiesas 87 uaz duodenal ulcer MeUszuini¥onas 93)
Andn H,RA(22) uax misoprostol(23) (Jaatiu misoprostol ild e luviasnatauda)

B:J:ﬂ’lf.lﬁmi"]'-\wufi'\ﬁnﬂi‘ﬁm%ﬂ HP pasligRsnasindmida uszmudan PRI RanwuRall
we(24)

aqUe eRflunaidluAniifisonnduiusdadlfifue NSAIDs siailag Winmdan PPl aun
wazgruihunanetwlen 8 dlanf soufunsiiinindaide HP lusefiwudnfinasiiada wan
frlaedsdnilusacldun NSAIDs salian ViRansmuwamenistiesiunisfiaunanduiuazsie

MARANMEUININFAUIINUNS

m91laanu NSAID-related Ulcer
& - - 27 h " ‘J k%3 } ]
nmstlastunsfauasidfinuasmazunsndenssunsludioesiaslafuen NSAIDs uiailu

- o) . . < [ 1 d‘ -
1. n'ﬁ’ﬂmnutmuﬂjnqu (primary prevention) Aetlesiunaunaziinuna
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M

anmamunaudeyaattaidluszun (systemic review) lugrudeya Cochrane 2003 wudnng
W PPl 1urmnnmsgIu w70 H,RA 1UAR 2 (HN1891TRTIU WFe misoprostol 111 400-800 g Aig
Fu mugllfunsfiu NSAIDs #hildngu selective COX-2 inhibitor Sftsz@nsnmlunstiasfiuns
ot gastric ulcer (GU) ua¥ duodenal ulcer (DU) wii H,RA Tutuianrmsgiugnnsatleaiy
BWIENI5AA DU uiliatunsatlasiuniafia U Tuwdsasnistlassunisfianiazunsndauees
una TrsamIsatnB s iAenean NdeysaiuayulszAnBnineas misoprostol 1u1A 800 pg Ae
Fu uslifdoyadaaiunisld PRI via HRA atielsfinudiaduouannlisansonuseainis
4 aAeTae misoprostol 3¢ 1Hud annnsvesdu thares wazrAuld14(25)

dmiudeyarainsld NSAIDs Tungu selective COX-2 inhibitors Ltﬁiﬂqaq:ﬂﬁdﬂmmm

AABINIT dyspepsia AMTHIRENTEINIARAUNALALAITUNINTauIauNs TAANT 87 NSAIDs Yialul

1 1
- ]

usemsdulifaszasdinantifdonuldunndndilails NsaDs a7 uazwudnilaly aspirn
i (Litiu 325 fadnFusedu) AUFlUfY non-aspiin  NSAIDs fnsniniaunalungy
selective COX-2 inhibitors (celecoxib) %Watini1 non- selective COX-2 inhibitors LHTARYE Las
ansninfiantazunendeusesunaliuansiaiu@s) doudssdninmludunisangnanisiia
wHakaTNTunIndauTauNaFauYitusEuiens i PPI daafu non-selective COX-2 inhibitor
NSAIDs fiun7l1 selective COX-2 inhibitor NSAIDs atihaidies defldayatiasunn

dednAryda linsl PRI wie HRA ubthemnaeiseddd NSAIDs lidnsrazduiassas
819 AasRansaun lanzfilaeiiiade@osianiaunaidifnuasniazunsndausasunadald
nenaudadnefumindu uaziilesannenlungu selective COX-2 inhibitors flailsnage Aeildauuziin
41 Wienlianzlugtlanfidasnts NSAID Tunnmiaiiduszuzoaiumn engdeus 65 Tl
fssdRnnasunendaureunahiFnunnaw 1&Fuen corticosteroid wia anticoagulant fausing
vidail comorbid conditions ﬁ%"’lﬂui‘ﬁ"quﬁw( 18)

danduiladudruntsiinde HP uifidngouatuayuiinisiadadia HP daunteiduldn
NSAIDs Tugitlsiaeld NSAIDs wnrau anunsaangasnsdaussldialunguiils NSAIDs Ty
seudu(27) wazsrnzu1a(28) uililduusinlivan measeumnazinde HP NN$e Ag
fsanagsunisiindge uarlinsinmnisinde H wwlufihsfiiaudsagefanfinung
winu(24) atislafimuudiazindade HP Tludousgilanmsniinteneiitado@udug af defias
fnsanlinastiasiumuuuamiai dnsauda
netladiuuuunBagil (secondary prevention) Aa taafunisnduiiulmizesuns viatleaiunig

NANIIZUNINTOUTBUNANAIAN TN UHAVIEUAD
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4

;/ 1 -
nnsAnmLisTIn lug s uflusiasls NSAIDs szazena PP TuauaNRs§uatnnratlesiunng

v v
WMAWNANAUTT (recurrent ulcer) 1#Andna H,RA Fauuzinlg PPI AauAiuen non-selective

Y

vl 37 ]

COX-2 inhibitors ¥aarafiarsnuld selective COX-2 inhibitors fild ﬁa‘lummgmqmﬂﬁ PPI
v
$ouNL selective COX-2 inhibitors AXAAARTINITIAAUKNANALTILALA1ITUNTINTAUIRIUNANINNTGN
g . o ] 1 o e 5 [l 3
n1514 selective COX-2 inhibitors stinudaqviali daunsnndmde HP adnadenlaelaili PRI
- 13 [ 1

AudlilFaawudnliarnsaaanisfiaunandutuazidenaandiaadunald andulugilonnld
] 1 v 1 4

aspirin  IUNART An1sAnRALaYRIINIsANAade HP  athuAulandnsnisiiidensandn

q 1 1 . b e GJ

(recurrent ulcer bleeding) a1n GU lsiuan@n9anns I aspirin AAUATL omeprazole RszaziIan
= . X 1 - (A o v 4 o » = e 3

6 1A8W(29) uANINFARI LW aspirin WIRN1U NTNINALTE HP ERAz@TNNTNAADATINITUIARADANGEN

atviala dalifidesyatiuiizo)

NSAID induced Injury to the Esophagus, Small Bowel and Colon

NSAIDs atx1sannliiaidesaenaindaulaildnaanniaiuainis N5eun1smunngg
Lﬁfamfaanmnwm“ﬁﬂmwlumqLﬁummsﬁﬁmmm‘é"u'] #lilgnssnnzamauaznnaduewsdanui
l#un esophagitis, vascular malformations, diverticula LaT Mallory-Weiss tears Fuduannanssuda
s Rreaniaden

A7 NSAIDs L‘Eldﬂ’l“'li‘ﬂﬁ’]ﬁ‘.;[ﬂi‘ﬂHtﬁﬂqﬂﬂﬂﬂﬂﬂﬂ’li"ﬂﬂﬂﬂlﬂﬁLﬁﬂﬁuLﬂW'wﬁL'ﬁulﬁﬂQﬁUﬁLﬁﬂ
lunszwiza1uwis N IHAANIENARARIMNFENLAL (esophagitis) WATIAANITALTUIBINARARIMNS
(benign esophageal stricture) 1

A4114 NSAIDs 21av I ARULA uazyiTe erosions 1Enasedausdrdinauiiemardwin
fiaeuessetaliuaniainis wivnstanaildenaenlddusitiotannauifuguuss Faunameinly
wenenann inflammatory bowel disease u.ﬂ:m\m%q NSAID ﬁm@‘lﬂm‘zﬁulﬁﬁ exacerbation 184
inflammatory bowel disease 14 uanannin@aidasusadionaraiinindelusiulilae nalnnens
AfiaanaRARINANIARNTRN3 94 intestinal permeability ﬁm?ﬁﬂma-nfauﬁwmataumuw T
# neutrophil chemotaxis wanamiughiiseaunnaifn weblike stricture 1asaIdIEN1EBNE8(15)

nsfneiidnAty Aenimga NSAIDs filaeiifl esophagitis 1nasinsdan PPI usiluflaed
# NSAID enteropathy H31891uN"9 14 sulphasalazine Wa% metronidazole 800 fadniusadu wudn

nannanss uideyadadas uarsiaanisnisdneiiasiaG)
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Upper Gastrointestinal Bleeding

Upper Gastrointestinal Bleeding
UNBAN ATUNST

unid

Upper Gl bleeding Lﬂuqu*ﬁ'ﬁm'méhﬁ'ﬁyﬁuuﬁalumﬂﬁﬁﬁqlﬂ Fasanilunnasiiges
IfunisguainetadasauuasmanzanidilalllgFunisauainmetraiuriasianann e
wiaianeBanmunsndeutuld wulang wielandunileialenadendusu gUiFn1raiaaenng
{finnn9z upper Gl bleeding WULK 48-144 afasarszanng 100,000 Austetl wiewulduszunas 1-2%
483 medical admission’
"mqﬂszmﬁmmumﬂmuﬁﬁ@wumummimmrﬁ”ﬁmﬁ'mﬁmmwwmi@uﬂé’nmé’ﬂw upper
Gl bleeding ’r]?_i’Nﬂ?:‘fuI.L'NSﬁﬁiﬂﬂﬁlﬁiﬁ@?‘dLLﬂ:’ﬂ:l.ﬁul.ﬁW’]:G:m upper Gl bleeding Tiim non-

&
variceal YNty

#unNn

#1MR8e upper Gl bleeding Useitw 50% Wieann peptic ulcer wadsennms 3 1 4 tissin
acid-related disease ('%wmaﬁq peptic ulcer + gastritis + duodenitis+ esophagitis) sHuAsIBEARY
melugﬂﬁ 12 LAZANINT 1 éﬁﬁmjﬂqa'ﬁ'ﬁm'): portal hypertension mmaﬁwuﬁqu‘lmﬂ 55-60%

b~ 5 . ' L ' e’l’ | - A’
\AAN acid-related disease wiluffilhanguilazwudnlanwsnann varice hinaudly 36-40%

OPU

B Gastritis

O Duodenitis

B Esophagitis
@) Varices

B Gastric adeno
MW tear

5 o :
JUN 1 wansaurquesdihe upper Gl bleeding Rld3umInidedendeafilsaneuiaiisy Juyas

ITBUNGASMEY 2541 B3 FunAN 2543
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-l
A1399% 1 ANUARI upper Gl bleeding IntuanstayaaINTsaNELIAATTIA U1 NTTHANGINAT
UWREATTY mNEIAL

Author years Voraphan S. Suvit S. Surapol C. Udom K.
1973-1992 1980-1984 1989-1991 1999-2000
Patients (n) 5,000 1,338 294 832
Peptic Ulcers 51.2 55.9 35.0 48.1
GU 18.6 331 19.4 28.8
DU 17.7 221 15.6 14.4
GU + DU - - - 4.8
Stomal 1.2 0.8 - 0.9
Gastritis 316 217 35.0 18.7
Varices 8.2 7.0 6.1 17.8
Maliory-Weiss Tear 4.5 1.7 11.2 24
Carcinoma 1.7 1.0 - 29
Gastric polyp 0.3 - - 1.1
Normal finding 2.5 12.1 99 7.2
Others - . 2.7 1.3

wumelunisauainun’™

v
» &

nsauainmgiles upper Gl bleeding NAYFLTuABUANAIMNAATY AN (U7 2)

1. msdsuiiudilae
. © [ ; 1 P v - A = < 2
dhisdrAgyannludisssiuiasfianlsniuddilieiianuguusireinisdaicanuintia
J - - ] ar ) 1 i J ] . ] GJ
Wesla (A998 2) wasietsufiudndihodnaglunguifinanuiduegaris rebleeding viali (mns19n
3) Wihkdei 2 fnansaduidmueuunlunisguainedilaadusiaaiidemFmua
pmiFaninte vitedaanisquaatnalnddaly icu Judu uansaniidadenuanfianiswennsallsadin

1 4
natl

2. Resuscitation

v
o~

dutuneunidAty Tefaminiiisaususnnianglufunisdsafiugias wesandilee upper

Gl bleeding Amnadoulvgjiisainmsldifu resuscitation Afuszldwunzan Taevidludilan upper

1 & 4

e % - q Py . q p o
Gl bleeding atlamTIAL 0.5-16% Iur;]ﬂ'zilvlmqﬁﬂﬂm’l 60 ﬂ LmeNﬂQﬂﬂ’]qu’mn’ﬂ 60 ']J qzﬂﬂ’ﬁ"]

o X
anennauty 6-44%°
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-l v -
et 2 fadenlflumsdssifiuanaguusreimadaden

Medical History
® Amount of hematemesis, melena
® Hematochezia
® Faint,syncope
® History of prior UGIH

~80% of bleeders are rebleeding from same site

Haemodynamic status
® 15% of blood vol. : Orthostatic hypotension
® 40% of blood vol. : Shock
® BP not always indicate the severity of blood loss
- young pts : remain normotensive vasoconstriction
- Eiderly pts or DM : orthostatic hypotension with minor intravascular volume loss

® Multiple transfusion

Tests
® (Gastric lavage

® Hematocrit

ma1eW 3 Adverse prognostic factors ¥84g1am upper Gl bleeding

Age > 60 years
Continued or recurrent bleeding
Comorbid illness
Onset of UGI hemorrhage in hospital (secondary bleeding)
Severity of hemorrhage
Red nasogastric aspirate
Haematemesis / hematochezia
Multiple transfusion
Haemodynamic instability
High-risk lesions : Esophageal varices, Malignancy
Rebleeding during hospitalization

Need for emergency surgery
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3. Empiric treatment

Lﬁmmnmmmmulmg upper G! bleeding \inATN acid-related diseases WATNINLIABAADN
nauvgdandndndug (s 75-80%) amgaldie wuiinnuieneandn (recurrent
bleeding) tlrennns 25% wwiAalunisld antisecretory drug Aeiedlasfunisifadessanda
saiudn  antisecretory drug Lildifuendi@en fawinnssazin i impaired  platelet
aggregation nlilgaanuunwiasreaniaifia clot formation” atuTIABAY clot 'T{Lﬁm’h"uué’qqxgnzi@ﬂ
aaelan pepsin ﬁ&'aq:ﬂﬂnqw%rlﬁﬁlumq:ﬁtﬂunma Faunnslvien antisecretory drug laaiflillnwane
Wi pH lunsziwizanmnsgandn 6 axinliifia clot formation 5 uarliin clot lysis N1 1¥@1m1s0
Heafunniindensend g annsAnmawwdn antisecretory drug  n@ansam ¥ pH lunszinne
2791744n91 6 "m‘-‘i';qmﬁﬂ PP Tnediaalilugrleas continuous infusion 1wl pantoprazole 80 un.
bolus WATAAAAE continuous infusion 8 NA./EH. WU 1Y pH lunsziwzensgends 6 TAAunda
80% 781198114 24 By, Lﬁmﬁﬂmﬁﬂuﬁulﬁ‘{ugﬂ bolus 40 un NN 8 . Az Wil pH lunsziwae
81973 pH §4n91 6 1¥isznnod 20% 1aaiaanly 24 1 iy’

NNTANET84 Lau JY uazane wWituiausewdng omeprazole 80 1n. bolus + 8 NN/T. 3
7 + 20 un PO, QD w1 8 UAW waz placebo wud’mq‘umﬁ omeprazole i rebleeding viatndnf

o W

& placebo atNTTHAVAYNWADTH (6.7% vs 22.5%, OR 3.9, 95 CI 1.7-9.0) WHEAIANE (4.2% vs

10%, p =0.13) uaz sasffiadaaldFunisensin (2.5% vs 7.5%, P = 0.14) lilauuanateatitefl

L

WeAANatA "~ Fried uazaus Anwilfauiieuszwin pantoprazole 80 1A bolus + 80 NA/A.
2 $u uaz ranitidine 50 N, bolus +12.5 un/x 2 §u WL rebleeding rate 7 48 tu tugtlonfi A
pantoprazole ﬁfaﬂﬂfhndu'ﬁlﬁu ranitidine AtNNNHANAYNETR (10% vs 17%) wuddmsmnely
wansinaiy ' Peterson WL™ ldviannsAnmuuy meta-analysis $94 5 RCT fl@'ﬂ’]tl 996 AW WL PPy
(omeprazole) i rebleeding rate Yatnan placebo (9% vs 35%) uaz PP (omeprazole) Y rebleeding
rate Weendn ranitidine (21% vs 39%)" lauagunsli PP Wudtlae upper GI bleeding Tuguuy
continuous infusion AxlazAninmaTiganlunteileaiy rebleeding TugtanfléFun1sin endoscopic
treatment u&2 latazwudndl rebleeding rate WatNdn 10%'° &WFU recommendation uae level of
evidence 184N acid suppression therapy ugtlog bleeding peptic ulcer lAuamalilumsa

o 145

M4

4, Endoscopy

W84 resuscitate frlaaauil hemodynamics Auda Asinduaelnseagendes lumalfidl

v sl oA

tlusadandasnsaariunnuifalsme nunamssditazinadaninninasnad1liaaneenuinay
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Acute UGI Bleeding
Severity assessment

Hemodynamic stabilization

Empiric acid suppressioon therapy \

Active bleeding bright Large Bieed Small Bleed Suspected
red blood NG tube aspirate (=3 W) Inactive {1-20)) Inactive variceal source
Hematemesis

"
Urgani EGD Urgent EGD Elactive evalustion Urgent EGD

Active bleading or

nenblseding vismbie

Clot or spot Clean base

Endoscpic therapy Ward for 2-3 days Discharge within 1 day

EGD = Esophagogastroduodenoscopy

ICUMward for 3 days)

«l l .
31 2 uuamamsauasnudilan upper Gl bleeding

Hnsueadususdesndainldesind lulinsas Aas resuscitate filatlWRuaci rate of bleeding
Fuansudaandunafimnsdwsunisdendas TanialUAane 6-12 su. wiwanfidiheunis
TRNEILAUAT RIANNTANENT8 Adamopoulos WASADLE WU41 4 Fulsidun NG tube aspirate 18
\ARALAIRA hemodynamic instability, hemoglobin %atindn 8 g/dl uwarda uawlARaATIIMINNGA
12,000/u AziimouduWusiun19z active bleeding adnfitadAnunats el multivariate
analysis 3 OR 16.4 (95% CI, 4.8-5.6), 8.7 (95% Cl, 2.7-28.1), 8.1 (95% CI, 17-16.1) AxddU 34
usl:ﬂ'nﬂw:"q 4 nguaanaandudasldifu early urgent endoscopy ety 12 13, mrdasndasazton
fuduuazuandeamaees upper Gi bleeding uavaansalimnefievymdenldtan wananni]
Sranunsouanmaensalsaldandon (Fauanlumsad 5) fedimdviunnsdeandesdetnasdadn
azil Gl perforation, acute uncontrolled unstable angina, acute myocardial infarction WAL

uncontrolled respiratery decompensation
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A1997 4 Recommendation #w¥unas18en antisecretory drug Wugalae upper GI bleeding

Recommendation Level of evidence
1. H2RAs do not decrease rebleeding 1A
2. High-dose continuous infusion PPl Rx 1A

significantly decrease rebleeding &
surgery who initially undergo endoscopic Rx
3. H2RAs do not decrease surgery or 2B

mortality

af [y a . . ' al Y »
M990 5 ARTUALINB rebleeding B4 lesion A9 JANLIARNNTARINARS

Endoscopic Finding Risk of Rebleeding (%)

Gastric or duodenal ulcer

Active 0ozing or spurting 75-85
Nonbleeding visible spurting 50
Red or black spot 510
Clean ulcer base 0-1
Esophageal varices 50-60

Lau JY uszAnz WavanisAnelugae upper GI bleeding #Ain endoscopic hemostasis

ud2 wudndl rebleeding wasFatlivinnasnsia 13/48 (27%) Trelusauauil (11/48) flu endoscpic

a N N o [ ] S al o [ 4 J ) )
retreatment failure uay (2/48) i thermocoagulation perforation mm‘u'l'iam"ﬁﬁmﬁrumxu'am'lmm

failure 989 endoscopic retreatment ) hypotension at randomization (p=0.001) uag 'nu'mu.ua'lmt‘u'

n91 2 4. (p=0.03)"

5. NMIEAR

[ =, [ i A [ . o [ 4
matideiwiinisineiegailfifenisvgmdanludiloy  upper GI bleeding AL

indications lun1srrARlALA
a. Continued bleeding & unable to perform endoscopy
b. Failure of endoscopic treatment
c. Rebleeding after endoscopic treatment

d. Require blood transfusion > 6 units
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8. nmathdwnmains

Nﬂ’)ﬂm‘lmmm?‘m endoscopic hemaostasis A1%5U major stigmata 184 peptic ulcer bleeding
A ldFuRARNaNNT IR aNENLNauIY 48-72 ‘II'JT}J\}W)’IN'FJ’}n’lTMi‘ﬂ’ﬂ’lﬂ’l‘i‘l.l.ﬂﬂﬁ‘l]ﬂdlﬂﬂﬁﬂﬂﬂ‘ﬂ’l“i‘ﬂhJ
Enflannsuazeanisuanadesigluil Wy Iwasunnnan 100 Akt Aousulafingn (systolic blood
pressure Wanndn 90 mmHg) diean andsuiuicanan Vil audastiuane hematocrit fan
ninfimasasdlu u.ﬂm'nLaﬂmmwduuumm‘ﬂunmt,ﬂﬂmﬂ'ﬂn'm -m'-'mﬂum.,mm‘lmuma‘dmnam-m
(second-look endoscopy) 'N'ﬂ:ﬂmﬂﬂ'z‘maﬂwm recurrent bleeding I.JJilWlEI‘LIﬂ'U control Léaeinadl
vadnAoyneatid (OR 0.64; 95% Cl, 0.44-0.95); p<0.01 Lwi‘l:.immmamﬁ’ma"lmﬂLm::émﬂﬁé'ﬂwﬁm

LEFunnstndelRatinasvad Ay

7. msﬂmnumﬂﬁmﬁfam'a'an-fﬂ'lui"ﬂ.,mq

7.1 msms‘qqmqwﬂquummmm H.pylori faufaavielinnig wnfinnsandasaudon
Fansaienfniiefndade H.pylor mquuanﬁmﬂuﬂwnmmmwmmmﬂmnumaﬂmﬂnmiﬂu
TedAtynaedn (0% vs 30-35%)" wilFenfdada H.pylor uda anfusiedl antisecretory drug
\u H2RA vita PPl ali@n 4-6 Aulmvt Wisaundrasiutuinmdada H.oylor Huka

72 wyansldenlungy NSADs winfiarudndudiedldun NSAIDs avsiaald PPl iy

cotherapy AILIAND
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HiV-Associated Hepatobiliary disease
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un.yate afmadgine
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Lﬁﬂﬁummifmﬁﬁuaﬁiﬂmﬂmumma‘isﬂﬁu naAe gilaedivin percutaneous liver biopsy Sindens
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Mycobacterium tuberculosis
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Non — nucleoside analog reverse transcriptase inhibitors (NNRTIs)
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m'ﬂﬁ 2 Studies of Interferon-alfa Therapy in HIV-HBV Coinfected Patients

Study Design No Subjects Mean Cd4 IFN Dose No HBeAg Comments Reference
with CHB *cells/mm3) Loss (%)

Case series 6 25C IMU3Ixwk  3{50%) 4 withHDVand 2 Viscoetal
with HCV

Case series 10 318 35MU3 ™ 2(20%) Responders Marcellin et

xiwk ' received 5MU  al
Case series 25 480 6MU3xwk  2(8%) 7 with anti-HCV Zylberberg
et al

Randomized 14 HIV+18 Unknown 2550r OHIV+ 6 Ne¢ untreated McDonald

trial HIvV 10 MU 3 x/wk  (33%) controls with etal
HBeAg loss

Randomized 12 treated Unknown 10 MU 3 xwk 1 (8.3%): HIV+ with lower

trial 13 untreated 0 untreated median ALT

Case series 5 443 5MU3xwk 2 (40%) Two more Di Martino
responded after et al
2nd

Case series 26 295 5MU3xwk  4(15%) Response Di Martino
durable et al

al
A9 4 Currently available antiretroviral agents

Generic name

Recommended daily dose

Nucleoside/nucleotide analog reverse transcriptase inhibitors

Zidovudine

Didanosine

Zalcitabine

Stavudine

Abacavir

Tenofovir®
Zidovudine-Lamivudine
Zidovudine-Lamivudine-Abacavir
Protease inhibitors
Saquinavir

Ritonavir

Indinavir

Nelfinavir

Amprenavir

Lopinavir-Ritonavir

250 - 300 mg po BID
400 mg po QD
0.75mg po TID

30 - 40 mg po B!D
300 mg po BID

300 mg po QD

One po BID

One po BID

1200 mg po BID
100-400 mg po BID
800 mg po BID
1250 mg po BID
1200 mg po BID
400/100 mg po BID

Non-nucleoside analog reverse transcriptase inhibitors

Nevirapine
Delavirdine
Efavirenz

® Nucleotide analog.

200 mg po BID
400 mg po B8ID
600 mg po QD
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A1914 3 Current Data on Efficacy of IFN/RBV in HIV/HCV Coinfection

Study Risk Prior HCV CD4 HCV Liver ARV IFN/RBV Duration SVR Adverse
Study Type Group Factors Treatment Count Genotype 1 Histology Therapy n Dosage {whs) ETR(%} (%) Events
Efficacy of Bini ot at N/A N/A 424+ 84.4% 21.9% N/& 32 (Hiv+} 3 MUTIW/B00- 48 75 219 none
IFN in Hiv+ 190.2 cirrhosis 1200 qd
vs. Hiv- 64 (HIV-) 3 MUTIW/B00- Ll A28 246
1200 ad
Puoti et al 75% 10U N/A N/A, 36% 29% cimrhosis N/A 39 (HIV+) 3 MU TIW/800 gd 24-48 28 14 28% w/d
40 (HIV-} 3 MUTIW/800 qd 24-48 60 47 12.5% wid
Efficacy of Zylberberg 80% 10U Relapsars (1). 330 46% 52% 100% 21 3 MUTIWA000- a8 285 143 angmia
IFN in at al nen responders  {range cimhosis 1200 qd
HIv+ 120) 55-800)
Nasti et ai N/A Naive (100%) 445+ 53% 100% milgt 4% N 3 MUTIW/800- o) i 14 neutropenia
144 1o modarate 1200 qd
hepatins
landau 94% 10U Najve (80%} 412+ 59% 55% b 51 3 MUTIW/I000- 48 28 2 29% wid.
etal 232 cimhosis 1200 qd anemia
Sauvleda at al Hemophiha  Maive (100%} 490+176 70% N/A 0% 20 3 MUTIW/800 qd 24-48 40 N 40 Fatigue anorexia
Efficacy of Kosiman 49% I0U N/A 504 3% 15% N/A 53 (IFN/RBV) 3 MUTIW/800 qd 48 13 8 54% wid.
IFN vs. Etal cirrhosis anemia.
IFN/RBV (AmFAR) psychiatnic
in HIV+ 57 (IFN) 3 MUTIW 48 7 5 N/A
Efficacy of Kahlih et ai N/A N/A 513 B0% 1% N/A 150 (106 180 g qwk/800 qd 48 19112 N/A 8 5% w/id
PEGin {Pegasys} cirhosis enrafled) whks)
HiV+ Hopkins 76% IOV N/A =200 4% Median 58% 40 1.5 Hg/kg q 2448 35 R 18% wrd.
etal score =3 wk/1000-1200 qd anemia.
psychiatric
Myers et al N/A IFN (47%) and/or 448+ 08% 36% 100% 38 10 Ho/kg q 2448 17 N/A 53% wid
IFN/RBV (74%) 200 cirhosis qk/14 mg/kg qd (27 wks) anemra,
Efficacy of Permrone 80% IOV N/A 515 o4-05% 38-40% B 208 1.5 hotkg g 48 34 NiA 24.5% wid.
PEG vs. el al 510% cirhosis (PEG/RBV) wk/800 qd psychiatne.
IFN in (RIBAVIC trans- anemia,
Hiv+ Study) fusion 210 (IFN/RBY) 3 MU Tiw 800 qd 48 24 N/A 23% wid
Chung et al 64% 10U NiA 475 Ta% NIA a0% 66 (PEG/RBV) N/A 24 44 N/A Anemia.
(ACTG-A5071) 67 {IFN/RBV) N/A 24 15 N/A NiA

N/A, not available; w/d, withdrawal from study




m1919 5 Incidence of severe hepatotoxicity in NNRTI-Bases regimens

Regimen Severe hepatotoxicity Incidence

Cases /N (cases/N) (95%)
Efavirenz 7/65 10.8% (3.3% - 18.3%)
Nevirapine 53/594 8.9% (6.6% - 11.2%)
Delavridine 5137 3.6% (0.5% - 6.7%)
Total 65/796 8.2% (6.3 - 10.1%)

M1914 6 Antimicrobial treatment of opportunistic infections

Organism Drug of Choice Alternative
CMV Ganciclovir
Foscamet*
MAC Multidrug regimens** that should include
Clarithromycin and Ethambutol
Cryptosporidium Paromomycin#
Azithromycin#
Microsporidia
Enterocytozoon bieneusi No treatment available
Enterocytozoon intestina Lis Albendazole
Cyclospora Trimethoprim -sulfamethoxazole
Isospora belli Metronidazole
Campylobacler species Clprofioxacin
Salmonelia species Ciprofloxacin
Candida albicans Fluconazole Ketoconazole
Itraconazole
Pneumocystis carinii Trimethoprim -sulfamethoxazole Pentamidine

CMV, cytomegalovirus; MAC, Mycobacterium avium complex

“Which drug to use is based on the patient's hematologic parameters, renal function, and serum electrolytes.

“*Multiple different regimens involving 1Tom two to four agents are used to treat MAC infection, but ¢1aritbromycin and ethambuto! are almost

always used.

#Although these agents have been tried, data supporting their efficacy are limited.
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UHUNEN 1 WNININT9INE chronic hepatitis B Tugilas HBV-HIV interferon

Liver enzyme tests at 4 weeks and then every 3 menths
LEE <10 x ULN LEE >10 x ULN
Signs / symptoms consistent A .
With either hepatiis, NVPIABC st
Hypersensitivity or s .
NA-elated hyperiactatemia? Antiretrovical therapy
L
Continue ART and
TOP AR
Repeat LFTs every 1-2 wks Irimidi:telz
Unit LFTs improve or normalize And exclude other causes
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changes in bowel contents Taufinanlatuuasres absorption WAY secretion 984 fluid UAY
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m‘a“Nﬁ 1 Clinical Features of lleus and Obstruction on Anatomical Site

Site of obstruction

ltleus Gastric outlet Distal Duodenum  Jejunolleal Colon
Pain Mild Mild Mild J Moderate Severe
Distention Mod - Severe Mild Mild Moderate Severe
® Emesis
Amount/ Small, Copicus, Copious, frequent | Smaller/less Uncommon
frequency infrequent frequent frequent Variable
Nature Sour, bilious Clear,sour,HCI, KC| | Bile - stained Malodorgus, Usually not
bitter,NaC1, feculent Severe
HaHCO, Dehydration,
® Acid-base Imbalance | variable Metabolic atkalosis Metabolic hypotension
acidosis

1
Assessment

1. Biochemical and hematologic test

HhuddAyduiunisinm Wesanaainutestes ileus luain metabolic

dearrangement, obstruction 1i$tatu more proximal ¥i1l¥iiim greater acid - base imbalance 10us#

more distal obstruction 1n1ifia greater electrolyte disorders.

TupldWidl ischemic bowel, enzymes wartafineraduriruanldidrgnrzuaifanls Fadusn

983 serum amylase, alkaline phosphatase, creatine phosphokinase, SGOT, SGPT way LDH a1ailAn

&
genlel

o
M1919% 2 Causes of Adynamic lleus and Acute Colonic Pseudoobstruction °

Intraabdominal Causes
Reflex inhibition
Laparotomy
Abdominal trauma
Renal transplantation
Inflammatory Conditions
Perforated viscus or penetrating Wounds
Bile peritonitis
Chemical peritonitis
Intraperitoneal hemorrhage
Toxic megacolon
Familial Mediterranean fever
Acute pancreatitis
Acute cholecystitis
Celiac disease

Extraabdominal Causes
Reflex Inhibition

Cranioctomy

Rib, spine, or pelvic fractures
Myaocardial infarction

Coronary bypass

Open heart surgery

Pneumonia, pulmonary embolus
Burns

Black widow spider bites

Drug-Induced

Anticholinergic/ganglionic antagonists
Opiates

Chemotherapeutic agents

Tricyclic antidepressants
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Inflammatory bowel disease Phenothiazines
Acute Irradiation injury Metabolic abnormalities
Abdominal irradiation Septicemia
Infectious Processes Electrolyte imbalance
Bacterial peritonitis Heavy metal poisoning (lead,
Appendicitis mercury)
Diverticulitis Porphyria
Herpes zoster virus Uremia
Anorectal herpes simplex virus Diabetic ketoacidosis
Ischemic Processes Sickle cell disease
Arterial insufficiency Puimonary failure
Venous thrombaosis

Mesenteric arteritis
Strangulation obstruction
Retroperitoneal Processes
Ureteropelvic stones
Pyelonephritis
Retroperiteneal hemorrhage
Pheochromocytoma
Malignancy (Oglivie syndrome)

Radiologic Studies !

2.1 Plain films

AITALVin film acute abdomen series ufthennaufiasdudngl obstruction e ileus 34
Usenavusae posteroanterior (and lateral) chest films Was upright U supine films of abdomen

AOENNSAN gas uaz fluid Tudaskies, Jejunum arag lWAMMINY left upper UAY central
abdomen, lleum avatjlutiiiacs flanks uag right iliac fossa

lus168 small bowel obstruction Anddau distal B9 obstruction 4L empty WAY collapse
il 12-24 . drdamadl air W colon taefl WurinAudnataineea lumen 1&nn91l small bowel A
vduandndl partial obstruction

11 colonic obstruction, air uat fluid 4xazanu colon proximal Faqa obstruction 3saziuiy
§nwnuzaes scalloped effect wilaglu Plain fims, fim udaw distal a9/ obstruction colon WAy
rectum arlbiiu gas uae feces

1 lleus AxnLLN gas uae fiuid avawviaq Tl GI tract Feenarlsznanludan (ocalized ileus
(Sentinel loops) 13anaATNAENIEL wrawudninnamunsiaaastniadnldsoni preperitoneal fat line
el lusnafidl peritonitis 13 ascites aziwiilu hazy, ground-glass density 'ﬁl"]'] I luteiing

1 Ogilvie’s syndrome azwu colon dilated 7'1|"J'| W Taefit3ian cecum dilate mnﬁqm waniu

M3aun ileus 41N obstruction AlA[N
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- degree of intestinatl distention (lleus < obstruction)

- the amount of intraluminal fluid and gas (lleus < obstruction)

- distribution pattern of air-fluid levels (obstruction Nuwalduminndn wazpnangn, &

multiple stepladder)

Tumefsaduuaziilom wusildi sequential films

2.2 Contrast studies

lusefuuneansening ileus fu obstruction &atl plain abdominal films, N1314 Barium i
agent of choice a1zl¥ug uarEazBuARNIT water soluble media ufieailua  aggravate N9y
partial obstruction aunaneiilu complete obstruction Taluunase

Tusefidelaianunsauannnay obstruction énnsa oral barium study ShildiRansomdaann
NMsANAdEUENNN9E colonic obstruction #28 Barium enema 58 colonoscopy Now

2.3 Other Imaging Procedures

279 Angiography 'l.ui"ltlﬁmﬁ'ﬂ abdominal tumors ¥38 mesenteric ischemia (infarction),

o - > .
Ultrasonography aiidsslemitiaavialu ileus uaz obstruction, uay Computed axial tomography

Other Studies
A: o [ 2 "] J all d. -l
uananiiansfiansannisfuduonatesiienug an
- Esophagogastroduodenoscopy
J -~ . ] 1 '
- intestinal or colonic manometry IWaN17UIEINYU motor function FANL9 total contractile
activity azamaslu ileus

- Abdominal paracentesis

mMsinen
- . 4 v ol Y Y R . ” aX ¥
N193NW ileus WU 'luumw'lﬂwnwnumua:un underlying disease W ileus anamauldsae
J -4 - . . A <p o~ N . :‘ﬂ
supportive care, nqﬂmm:ﬂuﬂnﬂﬁmnmflx ileus, ileus NNARINNAY postoperative period UM 919
A L 1 = > o :14 L 1 - H - :
wuldiilu temporary Sainazlaifiu 2-3 fu ndsamiudirdainuniazil assaclflssfivaungifisauly
> oy . . .

guaesrenin TaeEusiunnisutlenins metabolic abnormalities warwgaanlasiawiz narcotics nsle
sympathetic antagenists W28 cholinergic agenists WunudnlaifidssTagl

n1514en prokinetic drugs W metaclopramide, cisapride, erythromycin W&t domperidone

W wudnfhlsslaniting dounisldenlmiandi tagaserod fdsansdayaifiada

178




lleus and feeding problem in critically ill patient

Acute colonic pseudoobstruction wiineine il 2 dau Usznaudan

Initial management

vejm oral feedings

start parenteral fluids

decompression (NG Tube intubation)

Stop nonessential drugs

excluded mechanical obstruction by contrast studies

rectal decompression tube and enemas

correct metabolic abnomaiities ngiewLsNdan B 20-30% ° drgielinauausssanis
wnbeedunely 24 gu WRasn  medical treatment m  neostigmine
(chofinesterase inhibitor) wuingaeld nqsAnmlas Ponec uasAmizwudnlina 90%',
cisapride ' WAt erythromycin f.Tﬁﬂqn'ﬁ-r’J’mgmﬁmﬁu Wi danginmsananada

P
ausafIuline 86% °

Subsequent management

fflalinauauassiansinm uavdelill evidence of peritoneal signs w3 laill leukocytosis

ﬂ‘ 1 -~ :’/ 1 . . d 2
1t cecal diameter 4NN 12 cm nsinedusaluda colonic decompression daldinaia 75-100%

9.10"‘l LT ' ¥ & . a | e ® 3 o
Feusidrasarunsaeinu colonoscope LHuAL3I0M hepatic flexure fimu nageisiawuerinlimaluse

f cecal diameter >12 cm uaclimaudusasetn was colonoscopic decompression, {meinaNn

cecostomy

Practical Point & Recent Knowledge

v v v
Tataginisudlatiogm ileus ¥ Wanfiunsamduseusialiil

WENNNIL ileus WAT obstruction

wigme uazunlaanive

NPQ, replacement, decompression, stop drugs which may be cause of ileus WAIT until
24 hrs and follow up — improve continue conservative treatment, if not start medication
or decide to start medication such as NEOSTIGMINE 2 mg iv. Over 5 min ¢ (may be
repeated by 1 mg), or CISAPRIDE 5-20 mg TID orai Wu141 accelerate gastric emptying
time, questionable in small bowel W&t colonic ileus, or ERYTHROMYCIN 3 mg/kg or 250
mg iv. TID x 3 days

flai1dina Wanseun colonoscopic decompression —> cecostomy
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Feeding problem in critically ill patient
L ) “ L 1 Ld 1 1 9) z

Tutlaqiumudinisli enteral feeding uglaeiiameninldieusiazdanldgilouduann
lzausasinliiianadnapasdasasdon N3l enteral feeding anflusdaensziunifuniuee
$19me inlianel oxidant stress amifana AITULsITesisAanas TanaRadetatas (An
. . e O LI al v 2 L] v
multiple organ failure amAe warduilifussazuaeulsmannsandoy nrsldansamnsasinli
AN GALT uar MALT (gut uaz mucosa- associated lymphoid tissue) TeiiranudrAtysasraniasals

nanaNuda luneusy dayefitunndWidudanisi enteral tube feeding (ETF) anunsnamaadaides

alw v

Waheuiu TPN Idatndmay” szozinanvasnisduliffisaud Ayetnmnn wodannsliiGanganle

wevselomigegaranialy 72 audaannnsiilaabevialdfugiBon  nisligrsansamniiugi
19 4‘ o ] 1 = ¥ dl - A’ 1 ar d” 1 7 -
A UL inuidssnatpsuarnai eniaauetedman vananiinasf ETF dafly stress
prophylaxis Raziinasamsiidansanlunszvizamsludiiog icu 8ndan™
L A [} ol ) = * - | 4 t
flanveglueinmenindaulvgifivuaifulunmadia ileus WWunnndnnd dadunsld ETF T
»
gilbanguildainaziitywinesuass  eranulamafinaisemsvdeannisl  (high  residual
- 1 . . ] :
volumes) UWAYMTFUrE9a17a M3 (intolerance of gastric feeds) IHUatau vitaanalinaranisly
[

taunnlufihanguil sanfunntisdnfesnfauwsfiduusiduavaadnlvinns g ETF fianu
el 03
gaEnAUINEY

&N lifinnsld axfinavin i promotility agents a1afann1sndead a9 gastrin, bombesin
wWaL motilin

-~ d ) e ] - - [ J
fuhewiniieanashivan  msldarelfanwnsdradieenainlilosde  Aadudileahiennis
. b X .

wnuabinaslgldswnuniunazsiasldaelddnuiniudan  Tesluunemedndedld fluoroscopy

) [~} - x -
fausing AaziilantainanadiaPeanintuaq et

FEUIRNTEN W

ANATATysaIn s ETF Al gut integrity ot wudrsraznanlunisEuld ETF Hnaetnadl
NpdrAtyneatialunisintiasussAuAmEnIngas gut integrity 189§9NME  nAFANEIAINMATE
msfnm anfiees Peng uwazanie™ wanslmifuindilonffiunallst § serum endotoxin uas tumor
necrosis factor (TNF)L'?‘{IN%uﬂFjﬁQ'ﬁ'ﬁL’iu snndudafigRmEaTes lactulose e manitol (Husanre
UBNDN gut permeability) qq%ummmnlunq'uﬁ delayed ETF (Wuaeannil injury >48 ow) Wadeuiy
n@:u'?';'lﬁ’ early (< 24 1) atiud ATy uaNAININRLTUIS permeability SaRgINFNRUSTL
qﬁﬁmm&mmi'ﬁm‘%a'lunmmLﬁﬂm"'a'nﬁfm Haw9q ETF sianstlasiu permeability changes tuae

winlddaauludilon burns® uaz trauma’ snndndilaeddaniulng nsAnw1ed Grahm uay
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oAy [ 4

Aoy WdrlefildFugimnisninaanas 32 ;e Anudndileildiy ETF n1elu 36 4. AgiiRnsal

seansRae 1zf_|ma'1ﬁuﬂu'luh~mmmae%undqnfg'u*?‘i‘lﬁ ETF filnemnnnd 3 fusiul nsdinmnaes
Chiarelli WRATUE @ﬂu'l-ﬁ;ﬁ burns 20 18l ANLINTEALLRY plasma glucagon WAL catecholamine Tu
faanalunguiléFu ETF melu 4.4 12989 injury mndngui FFL ETF 7 57.5 1w, atnaihiudAny
N 9anR uaznguld early ETF filrzoznamenlsmeunawanduniingu delayed ETF

i’auﬂaﬁ'\mumqmﬁﬂufhfﬂowwmm 2448 . i niseneldFuaRmmietianizle
Moussdniu anfuszeriidrAyrenadndraanisly ETF deiuniends 72 mulluds gasiing
Yiprunn Cerra uazaAn™ Anmdilay 66 meffinsindelunszuaian Wufthendarinda 4-6 fu log
1% TPN wide ETF wudrlifimonuumnsinaluias organ failure viednsmn anusi Eyer upzAm®
Anile blunt trauma 88 718 145 early ETF (riaw 38 9 1 routine ETF (1svanns 88 1) filainy
AnuuAnFTaiuiineiulsaweLne sraznaniidimiastoannala multiple organ failure Wiadns
Atusietingle

¥

T H & - ) . Sal a P R aat |
‘llﬂuuﬂ'ﬂ\jﬂuﬂuﬂtﬂuﬂuqq gut permeability uNn'\ﬂﬂﬂﬂuuﬂﬂﬁlﬂﬁ'ﬂuﬂuﬂﬁﬂ\’qqﬂﬂu injury UWae

U '
= o

avinligitlaangu burns uazgiRmautindngaiildfunisidinuy elective fon uazlladildens
o ) A - . . - [ ¥ - &

Sawirla mswlanuulasres permeability uaz gut integrity AaaAIUNAINSTEINTIININAAL1ANAR
a & o o oAy Yy & . d a aw : a
Waduguii nsGuldatsamnsnanely 24-36 9. aacldnafndrnarFulnemsdnrzning 48 e 72
o, Saaclilgusslomiaslsdr L ETF n&a 4 Su aaniisl injury Tluda marzazifia hypermetabolism

oy v
WTEILITDEIURY

o P v
UNTBIAIMITNAEIN

] v
<l 1 °

- 1 ° [ H |=J = U 4 = [

nstlssdfiuainmaasdunumdsaniitianis asazagh 25 Alaussetsierinnindaduflaniy
st viaasAuIIEaY calorimetry Tel¥ANLNENAGA

Tatnfuda gut permeability luAuazAaNdRT421199 lactulose fia mannitol MsAREINLGN
s Mindasuunidilaelidenndn 40% 1aunasTianrld asinlidin gut permeability 18 nnsle
wragsInnnaaziinasesziuansduyinluaen Tdeduilu stress response parameter pianiia

é’ﬂ' o L T3] . . 1 [ ] 4‘ 1 =£ <l } 74 =
wananiifazinliA19ae Creactive protein AadaURUTILILANTIN stress response AARIANAL AT

] o j & " Ld d; =l v
HARANITAATARATIENAY WAUTNNEINAAUAY UATANANATURN AL
1 v

mMsAnE984 Atkinson uazAne”™ uamsliiiiuinnisidudanuassdiaeftinmin 70 nn. Tna
HNRNIUNNNG 60% TBINAIuRANlY fonfuiidnuaniBunssatinaiay 2.5 ans Tudw 72
ay.  avdetasssasnauauirneunawazly  ICU  stEzan1eansil systemic  inflammatory

ol e

17 dl val ] [ ' L] [
response syndrome uazsrtiznansifiarastaamalalafindings control atiiudAty
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msaalanmanan1sdan

L dl Ve 2 =a) . =4 ATy L

gihanlafuntsliansamnslaedd Percutenous endoscopic gastrostomy (PEG) HatRnnsod

- W A’ L ] ) Gﬂl 1 o

msfansalvadeniunluvaesemslaondinguiilannsayn  uaznislfansarusludnmoe post
pyloric feeding (nasoduodenal) Maaleniaifianisinadiaunduaeansaatrafiadfynadidie
Weuiungaiiihy nasogastric viufu tanadansdrdnansawmns (aspiration) wudrlunguiianeans
Warsemseglu duodenum HgiiRnisal = 0% Wieudy 5.8% lunguilnnsaneeginsminizaimns®
wntdndniu Lien uszane™ Sauansliiiuinnimin percutaneous endoscopic gastrojejunostomy

- B

(PEJ) ax¥i W acid exposure TuuaanamsanaIndInguiinn PEG atnafiiudrfynwataanday

davisfvanisldans Tube feeding
2 An [l =4 1 <
1. ludleninldldvialiuauiu
2. gihenidayvinisinauaessnd

3. warrnuad b snisivamnsniianulean e

nataLAnIvasn1sldans Tube feeding™

1. delunisaateniaifin aspiration ann1sldany gastric feeding Jouuzirinliendsezgety
wuzs ULy intermittent 98 continuous feeding N1NN91 rapid bolus method ATATINABL
residuals (fhitlszdnatinasinare uasgindheidnmmzaeinsiy feeding Lailéwtalsl

2. uWuzin Jejunal access Iumﬂﬁ‘ﬁﬂfym recurrent tube feeding aspiration lasawizlu
frluminfidussienisiiilogunluides gastric motilty

3 Lﬁﬂamiﬂmmﬁm aspiration wuzn Win19ane nasoenteric tube %3 percutaneous endoscopic
jejunostomy liflndviTaudasie ligament of Trietz

4. wudwesdadullgmiwoend  ETF, wuirligdautszneusasarmanieudlatigmil

faufuMsUiu rate, N2 albumin

gasdmiumslnarsanuns
gnsamsiivannaila nanafa
1. Qm‘rmms‘ﬁtﬂu isotonic polymeric formulations wuandsslamigmiuaulddaulg
2. grsuean1sld elemental formulations dwFuAWld7il severe small bowel absorptive
dysfunction

3. gaafissuaanizaziiA ldsuwandngasidliuasidedainluniendiin dssndusiaanis

dayaiindnlusesanai i duaslss@ninm
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davnlums IR@IsaImIsneEIaee”

] - -

Sadiliuusin I SiGannAe  mechanical obstruction  daudedaduf esiansnidy
natidlu (relative contraindication) Aaiaadesuusy, protracted vomiting, enteric fistula Waz intestinal
dysmotility

wannsRansun iasa s iugianmin wusihdnliRansou enteral route Wuduusniunig
Wemnain wazliRansoun parenteral nutrition udususaluinbisnnisalerwisiuy enteral
nutrition 1&

Theivialal Erfansnmsidemseassnssinludhefufaussdniely 12 &ad déon

M Yo L ) -! b I dlci wyr 1
Tilifuansamsssuayldnansndanludaeniin1ae mainutrition o

azidenldaeadials viatinals Taatadaussinm

Tauialil Nasoenteric tubes (NETs) wantiile feeding tube fanaeinumsaynidniluvaen
smniesndntiy dau nasogastric tubes (NGTs) azfimsinauldvanuutiuagfumnaresans
oty anudnldansaunlddmiunsiiems  ansfienolngazaimnsold  decompressdautes
nrzzamsvie i diuin nsldanameaynanainlifanadnadeldmanaszng diuan

umns197 3

l I
A9 3 Potential Nasoenteric Tube Compilications

Arrhythmia Clogging Duodenal perforation

Empyema Epistaxsis Esophageal perforation

Gastric perforation Gastrointestinal bleeding  Knotted tubes

Myocardial infarction Nasai mucosal ulceration  Nasal trauma

Ctitis media Pneumothorax Pulmonary aspiration

Pulmonary intubation Pyriform sinus perforation  Reflux esophagitis/uiceration/stricture

Rupture and leakage of mercury weight  Tracheobronchial trauma  Trachecesophageal fistula

Tube feeding into pulmonary tree Tube dislodgment Tube obstruction

n19\4 nasoduodenal uae nasojejunal tubes wudnignanndnlunsliluansewnsszaeng

d .. z S : o
@aWsuiu NGTs  anmsaazlonearefidanniiuasyn Wiauldlianmeiaglisandn  wsenadl
[ Il 1 é’ LI 7 = 9 all a L
tigmansamsuanaamisuszandtandt msldaauvsiiananidraseddlaonislfiATasdngre

dogviFaldnsdaandaq
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]
S/ = [

nisldane NET enaflnadustaaulindnisiufinlin efituldaadndanludionibifiennts
lold Raff uazanie™ IHuusiindleldaudnlitsznn 25 muuds (AzREsEAU carina) A99LEA
AU tubes Tmuﬁ«ﬁuwmmﬂmnLﬂ%‘ﬂwamuﬁ@mm:mﬂawmu'lﬂfiu'l.uﬁﬂLﬁﬂﬁ@:@ air
bubbles Ald

ftlaefeg] 1ICU wuzin WA twbes ﬁﬁﬁwﬂ’naﬁﬂmamﬂ Wafiaz ey pylorus ¥ Ugo

uazanz uuztiWlivin right lateral decubitus fanfumsiaiefiasianuginaradluegludnld

o 3 £ &

winviFade’ dadaansifianetludiuaes third portion 989 duodenumviasindiu tnasefuuziin
Wldaefififadanunsassegfaofensdonliiduiy

nsldenldanefinisiadanlu U luirmaidesnist drulugjuuiinisld metoclopramide
Whately uazams wudinastiendineunisidanseua oF Waaindrlailsen uenani Kalafarentzos
uazanus™ noaastieniinewldauaunn s iuiuflszaunadFageda 90% usazlilfnaile v
wésldmoliudalaniawzileldantauin 10F ui Seifert wazpme Anudtuasianiineuldany
A 12F 15 witAnudweiilfhivansheiufunguilailien™ nisdnmnaes Lord Taold weighted
LAz unweighted W19 8F tubes &n metoclopramide iv bolus 10 Wifinauldme™ udaanmstiad 4
.1 uuaz 2 U wudinaslienfunisld unweighted tubes &u’tﬁnaﬁndﬂnﬂs’ldmaﬁ%‘ﬁ'uq

Erythromycin 3184 motilin agonist ik ﬁmmrnfnm’l:i’ns:ﬁjunmﬁ'@uﬁmmﬂq'ﬁmmﬁlﬁ
Taeldum 3 mg/kg 1 an.Aeunisldans

uananenfamnsnldmafianea@lunimnsieuny NETs  afildwudldnaduass
uadraitetien uananiianunsaldinisseandaaiiterneans Wit

rnadnaAEaInnnasld tube feeding axnunaifin gastroesophageal reflux WA aspiration 14
uanmnﬁquqmﬁu, wqn, fihefuarsanslildfdutlymiiddy AnnIsAnEIMAIEN1TANN
nudnlenafingaduantvieainamsmuld 2%-9% ¥ anrfiam@euitenqanuliqaia 60%

nﬂiqdﬂﬂﬂmuﬂ1u§ﬂq feeding tolerance &uﬁfmﬂuﬁmﬁﬂﬁmmmﬂ‘i’ enteral nutrition
mman‘léﬂmﬂgmn stool frequency WAL consistency, abdominal distension 'ﬁﬂmuﬁﬂm'):ﬁﬂﬂn.
mn'ﬁ‘ﬂ'\ﬁ'ﬂu. gastric residuals volume (RV) >200 F4a1n@1e NG w39 > 100 949 wnans
gastrostomy tube Iﬁﬁﬂfhéﬂaﬂ&m:ﬁqu intolerance iPATULATNLINEY infusion rate 3N ARLR
Tamanu RV anTu vinnailaelifinasie RV (iuewdauiy right lateral decubitus) A1EMUA

<10F minsuszidiu R A1 ldudueu
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giluuunas iy

ausannls 3 wuufe

1. W bolus
2. 1m# gravity uas

3. Pump-controlied techniques

] P ol Y]
TatuaaztnALANUNLINNAIINY

1.

78 Bolus \funsliamsiaald syringe Afaas 5-10 wiiinne 3-4 gu. Tneldndeauuas

A
val 4

v ]
dauuLlszinne 300-400 T1 amnsaligadduanldlentu Tidasldgunsaiiatacile

1] 1 3 1 1
aumunsdmiugae s FBuluulinfiasin Iiia Rvs Aldwaumn®

75 Husaliudoalan(Gravity)

b 4
el ol

FanaN oLy intermittent w5® continuous drip A dnsn1s I lALLLeY LaLeIa
HAm GERD w5 aspirate 18 d2ulvey intermittent gravity feeding inazwusrin I
&3 intragastric feeding
385 Pump feeding
uilusiaalfinrastan iaedgerautaily intermittent %32 continous schedule ftd ax
[ 2 ] al -y . . v ] ndd‘ 1 3
amnsanzauaulduduen dlamafin RVs uaz aspiration Yeund135aue wudinisli
q 0 o q [ =4 a v R R
WUU continuous intragastric feedings avtasadalauiilananiaviaady waz aspiration
veundnfunisliuuy intermittent feeding Nanndnlund i nasld continuous pump
feedings failwiERmazand Wiy intrajejunal feeding lugtlhewin (critically i)
wuzt Wlwuy  continuous  feedings  nnsAnmlwAniiivias@einwudrfinisdediuou
239V URNR  wazdl positive nitrogen balance WATNWMENWNANTIAE  intermittent
feedings NAnlUndiudawndnniafia  diet-induced thermogenesis fimfaaninine

el 1 o [ Anll:l‘u ] al & o 1Y
BATIMAINGTT WaLAEUTINUINNaRFaniTTlaty stress ulcer Bndion

nsAnuareduuansliiuinluaunfansonunisGuldamasfaunisiludnsiiony

autha 150 FideTn. uazandnduresesslnandnauia 690 mosm/kg” gasdanlngiuusir iy

Wl isotonic WAL polymeric tube feedings

o o

NANIBNT9ILALIU feeding AN continuous U intermittent 14 lRuANAERD [ReWRT

Q 1 ] i a‘ -4 1 R . o ] .
uuzdszndiniwasuidaeglduuy continuous feeding ugins low rate faarlalfunns W

intermittent feedings
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ueniieanwany NrAuIRfeINTs (free water) uuzinldaunn (filaenny 20-75 1)
=l
il

30-35 7 184 ideal body weight siedu*® WufiheilifitymFeln Talnetnfasi e

sodium-free water Inevialuazagiuszan 600-923 $3se 1000 F104 tube feeding WusindnAas

1 - ; 1 1 1 i’ L1
wialiemnsiseAntalinAndaudasAndanasiiudneiiail

TnragiAgnsliarsams™

1.

v
msliansatmsludosrsazdy (<30 1) uueth e nasogastric W3e nasoenteric tubes
NNN91 gastrostomy 14 jejunostomy tubes
dl = R . ° 2 dil 1 .
Weanlanafia aspiration wustinl¥eanafiaslfianmnsluga third part 989 duodenum
¥ e :
TauasAIudiaInnTa9 A58 ligament of Trietz 1§
milganueliamsdouingjarnsaindradesdd  nsldlaeld  endoscope  vide
fluoroscope MulWldianzlunsdinldarauurdnatdld naslen prokinetic nauntsldane
anailtlszienilunisldans nasoenteric tubes (11417 8F Uax 10F) MAIRINKAY pylorus
19
uan
v [

nsW intermittent gravity feeding 1aiReaneg miuaulddaulngild nasogastric via
gastrostomy tubes ®1un1sIHLLLIHATEY pump W W WE& MR jejunal feeding
Was gastrostomy feeding lunsdinsanisan gastroesophageal reflux

1 ) ) ol o X . P v al o &y
N5 nasogastric tube feeding NUNNTINNTULIDY residual volume WWENATILARY WLt 1A

1 7 1
R9I9AaY residence volume Bnafanilanienda 1 gu. uibivusi e annsldansauns
o o
Y
o =l s o .

n1514 jejunal feeding wuzinWldludilonffiilsedRaaq aspiration pneumonia W3 reflux
esophagitis

Taerepinluuzsin ity isotonic-polymeric tube feedings

=) ] L4 R
tlayvanwutiasisnni9 Iy tube feedings

n134168n (aspiration)

dhutiywiidrAegiiaa Aansgnaastiguanaldsioud 2%-95% uardadmunlunisiadeniy
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