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A1 biliary fract infection uagiwyldiasludannssy uavainnsiseaui Tokyo uil2013 7
Usvan'laasdanssdde uay aanuwuInanisinmgihavidlu biliary tract infection (acute cholangitis
LR acute cholecystitis) aanun Wonumll paper (from J Heatobiliary Pancreat Sci January 2013,
Volume?20, Issuel )ﬁomwojl,ﬁﬂu"l,m"a'ﬁul,l,a"'aﬁmtﬂao Taadauanizlssduiidaininagfidsyiami iianas
Taifludlsyiaaniua Wadnmuwng uay unnedlszindnulunisquagihasalllunaianianin

ACUTE CHOLANGITIS

Pathophysiology : isznausie 2 ffada da 1) Usunew Bacteria windulu bile duct uay 2) Asiiu
intraductal pressure in bile duct ¥inluilAe bacterial or endotoxin franslocation 1N 1UTu vascular uag
lymphatic system (cholangio-venous/lymphatic reflux)

snuavinluiiAn cholangitis #uanninann bile duct obstruction Taasiatinain CBD stonetilu
fhumnn udAwuin bile duct obstruction Taa Tumor vinlutia cholangitis 168y 10-30% wadlAd
cholangitisianua

u TG13 'ldnamdvanmnduiivinlviiAa bile duct obstruction'ld wfu Lemmel syndrome (fa
duodenal parapapillary diverticulum 7lina v3a wiae distal CBD or PD)

FIGURE 1LEMMEL SYNDROME (DIVERTICULUM JUST ABOVE THE AMPULLAR (ARROW)
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Diagnosis

1. Charcot's triad : low sensitivity (26.4%) but high specificity (95 9%) but can positive in acute
chlecystitis(11.9%) muumwﬂmummsmn Charcot 's triad f9unaziaonariazidadaingu
cholangitis 'l6f wsl charcot's triad ai'lawa(low sensitivity) aglal diagnosis cholangitis

2. Imaging : CT or MRI &sahamaitnauas biliary obstruction uay degree of biliary dilatation
1aaan a3gWu biliary stfone , bile duct dilatation, bile duct wall thickening, pneumobilia
uanantun1sil inflammation Mandu'liée periportal area agvin i i arterial blood flow way
am portal blood flow G9agitiulu CT %429 arterial phase tilu inhomogenous hepatic
parenchymal enhancement wagagii ﬂ"l,ﬂ‘luma venous phase #3a Delay phase (equilibrium
phase) atha'lsAnnu T non calcified stoneldn Aa1aaglignuisawiuain CTscan'ld (atna'lsf
a1u US ﬂmsmﬂuwﬂ'mmrmummﬁﬂ biliary infection (cholecystitis or cholangitis)uagld CTscan
viu mves’ngahomwmmu Lwamccuse of obstruction, level of obstruction)

B. arterial phase C. equilibrium phase

FIGURE 2 DIFFUSE INHOMOGENOUS ENHANCEMENT IN ARTERIAL PHASE AND DISAPPEAR IN EQUILIBRIUM PHASE

Pg. 2
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Diagnostic criteria (Figure4 ): TG13 aguiiu sensitivity 1unnduann TG 07 s specificity aglnaifinaiu
(Figure3) iFuindnunniTG13 lasda RUQ pain aanalaia criteria (ualu TGO7 diiag)

Charcot’s TGO7  The first draft criteria TGI13

triad (%) (%) (with abdominal pain (%)
and history of biliary
disease) (%)

Sensitivity 26.4 82.6 95.1 91.8
Specificity 959 79.8 66.3 77.7
[Positive rate]
Acute 119 15.5 38.8 5.9
cholecystitis

FIGURE 3 COMPARISON OF DIAGNOSTIC CRITERIA

A. Systemic inflammation
A-1. Fever and/or shaking chills
A-2. Laboratory data: evidence of inflammatory response
B. Cholestasis
B-1. Jaundice
B-2. Laboratory data: abnormal liver function tests
C. Imaging
C-1. Biliary dilatation
C-2. Evidence of the etiology on imaging (stricture, stone, stent etc.)

Suspected diagnosis: One item in A + one item in either B or C

Definite diagnosis: One item in A, one item in B and one item in C

Note:

A-2: Abnormal white blood cell counts, increase of serum C-reactive protein levels, and other changes indicating inflammation

B-2: Increased serum ALP, yGTP (GGT), AST and ALT levels.

Other factors which are helpful in diagnosis of acute cholangitis include abdominal pain [right upper quadrant (RUQ) or upper abdominal] and
a history of biliary disease such as gallstones, previous biliary procedures, and placement of a biliary stent.

In acute hepatitis, marked systematic inﬁammatory response is observed infrequcntly. Virological and serological tests are required when

differential diagnosis is difficult.

Thresholds

A-l Fever

A-2 Evidence of inflammatory response WBC (x 1000/uL)
CRP (mg/dl)

B-1 Jaundice

B-2 Abnormal liver function tests ALP (IL))
7GTP (IU)
AST (IU)
ALT (IU)

BT =38 °C

<4, or =10

=1

T-Bil =2 (mg/dL)
>1.5 x 8STD
=>1.5 x §TD
>1.5 x §STD
=1.5 x §5TD

FIGURE4 TG13 DIAGNOSTIC CRITERIA FOR ACUTE CHOLANGITIS
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Severity (Figure5 )

a. Grade lll (Severe) : presence of organ dysfunction
b. Grade Il (Moderate): risk of increased severity without early biliary drainage
c. Grade | (Mild)

Grade III (Severe) acute cholangitis

“Grade III” acute cholangitis is defined as acute cholangitis that is associated with the onset of dysfunction in at least one of any of the
following organs/systems:

1

o b R e b2

. Cardiovascular dysfunction Hypotension requiring dopamine =35 pg/kg per min, or any dose of norepinephrine
. Neurological dysfunction Disturbance of consciousness

. Respiratory dysfunction Pa0,/FiQ; ratio <300

. Renal dysfunction Oliguria, serum creatinine >2.0 mg/dl

. Hepatic dysfunction PT-INR =1.5

. Hematological dysfunction Platelet count <100,000/mm’

Grade I (moderate) acute cholangitis

“Grade II"” acute cholangitis is associated with any two of the following conditions:
1. Abnormal WBC count (>12,000/mm>, <4,000/mm?>)
2. High fever (=39 °C)
3. Age (=75 years old)
4. Hyperbilirubinemia (total bilirubin =5 mg/dL)
5. Hypoalbuminemia (<STD x 0.7)
Grade I (mild) acute cholangitis

“Grade I” acute cholangitis does not meet the criteria of “Grade III (severe)” or “Grade II (moderate)” acute cholangitis at initial diagnosis.

Notes

Early diagnosis, early biliary drainage and/or treatment for etiology, and antimicrobial administration are fundamental treatments for acute
cholangitis classified not only as Grade III (severe) and Grade II (moderate) but also Grade I (mild).

Therefore, it is recommended that patients with acute cholangitis who do not respond to the initial medical treatment (general supportive care
and antimicrobial therapy) undergo early biliary drainage or treatment for etiology (see flowchart).

FIGURE 5 TG 13 SEVERITY GRADING FOR CHOLANGITIS

Management (Figureé)

pg- 4

a. Grade | (mild) : Initial medical treatment 1aa antimicrobial therapy inagWaswa biliary

drainagefinlidilu usatr9lsAarusaatilnsyyelunguil non-responder gia inifial
medical freatment &3un15vin Definite freatment Lﬁas”nmmmmaa biliary obstruction
Wvinndeangthe stable 1u admission 1fu 12U ERCP remove CBD stone a1

Grade Il (moderate) : Initial medical freatment 531 du  Early biliary drainage
(Endoscopic, PTBD or operative drainage with T-tube) &3un15vin  Definite treatment
wunirvinudeanngihe stable (wsluauiugiug gidaudaingl Definite Huvin'lela
a1 wazilie stable wa Aunagyin biliary drainage wsaudu definite tfreatment lua%s
vienAu'ls 1adu ERCP remove stone or CBDE with SBD stone removal with T-tube “1a4)
faayaAuduaas Timing Tun15vin endoscopic biliary drainage TaawuingivinDelayed
(>72hr after administration)uagtilu unsuccessful ERCPaaa1agvinluiAa worse outcome
6t

Grade lll (severe) : wugu111vin Initial medical freatment s9UAU organ support (Ldu
Ventilatory/circulatory management “1a+ ) wag urgent biliary drainage & 3un15vin
Definite freatment wuginlvivinnaeanngihamaannniie organ dysfunction wa?
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Diagnosis and Treatment According to Grade, According to Response,

Severity and According to Need for Additional Therapy

Assessment by

TG13

Guidelines Finish course / \

of antibiotics

Antibiotics
and General [€————— — — — — = =
Supportive Care B Treatment
iliary .
% m—) for etiology
( ™ P
Early Biliary Drainage if still needed
Antiblotics > (Endoscopic treatment,
@enera] Supportive Care)

percutaneous treatment,
TJ t Biliar Dmina;

Grade III | Vreent brhary &
> Organ Support

(Severe) a
L Antibiotics ) \ /

#%¢ Performance of a blood culture should be taken into consideration before initiation of administration of
antibiotics. A bile culture should be performed during biliary drainage.
T Principle of treatment for acute cholangitis consists of antimicrobial administration and biliary drainage
including treatment for etiology. For patient with choledocholithiasis, treatment for etiology might be
performed simultaneously, if possible, with biliary drainage.

or surgery)

Y

FIGURE 6 FLOWCHART MANAGEMENT FOR CHOLANGITIS

M9 TG13 lsaan management bundle (Figure7) &5Ums¥nmnaad cholangitis 1ise et

9.

When acute cholangitis is suspected, diagnostic assessment is made using TG13 diagnostic criteria every 6-12 h
Abdominal X-ray (KUB) and abdominal US are carried out, followed by CT scan, MRI, MRCP and HIDA scan

Severity is repeatedly assessed using severity assessment criteria; at diagnosis, within 24 h after diagnosis, and during the time zone of
24-48 h

As soon as a diagnosis has been made, the initial treatment is provided. The treatment is as follows: sufficient fluids replacement,
electrolyte compensation, and intravenous administration of analgesics and full dose of antimicrobial agents are provided

For patients with Grade 1 (mild), when no response to the initial treatment is observed within 24 h, biliary tract drainage is carried out
immediately

For patients with Grade II (moderate), biliary tract drainage is immediately performed along with the initial treatment. If early drainage
cannot be performed due to the lack of facilities or skilled personnel, transfer of the patient is considered

For patients with Grade I1I (severe), urgent biliary tract drainage is performed along with the initial treatment and general supportive care.
If urgent drainage cannot be performed due to the lack of facilities or skilled personnel, transfer of the patient is considered

For patient with Grade III (severe), organ supports (noninvasive/invasive positive pressure ventilation, use of vasopressors and
antimicrobial agents, etc.) are immediately performed

Blood culture and/or bile culture is performed for Grade II (moderate) and III (severe) patients

10. Treatment for etiology of acute cholangitis with endoscopic, percutaneous, or operative intervention is considered once acute illness has

resolved. Cholecystectomy should be performed for cholecystolithiasis after acute cholangitis has resolved

KUB kidney—ureter—bladder, US ultrasonography, CT computed tomography, MRI magnetic resonance imaging, MRCP magnetic resonance
cholangiopancreatography, HIDA hepatobiliary iminodiacetic acid

FIGURE 7 MANAGEMENT BUNDLE OF ACUTE CHOLANGITIS

pg. 5
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Biliary drainage

wivleivilu 3498 1) Surgical 2)PTCD(Percutaneous frashepatic cholangial drainage (Asunla
@131 PTBD)) 3) Endoscopic TaaSurgical biliary drainage u3i3giisi mortality goidm

First choice for therapy cholangitis @a endoscopic drainage tWs1g less invosiveﬁa[m &1u150
¥i1'l6238 1) ENBD (Endoscopic naso-biliary drainage) 2) EBS (Endoscopic biliary stenting) d9annns
Wsuwinuua Bifianuuansrefuluwdiuad outcome, complication n1saIsaINazyind g nuduas fu
Endoscopist wsin13vin ENBD adsudnit&aelusiliadi poor compliance (1fu auiifilanidasda ET tube)
via iihavifd nasal cavity deformity

N15viN EST (Endoscopic sphincterotomy) fitiadi@a 1) &unsavin biliary drainage wag clear bile
duct stone 1snuan1alunisvin ERCP afoifian wasaosyion1svin EST Tugthaifi coagulopathy tws1y
Inlvitia hemorrhage (1u grade Il @asvinlanng biliary drainageasinaéian laadsvin EST)

A15vin EPBD (Endoscopic papillary balloon dilatation) stalalunsdiisasnis remove small
CBD stone Taa'liisadan15vin ESTiws eefihafi coagulopathy wei'lainisvin EPBD Tuwilqavifibiliary
pancreatitis tWs1gn15vin EPBDATan & risk 2a9 pancreatitis

Second choice for therapy cholangitis #a PTCD or PTBD avidanlasatiisia 1) gihalianaunsavin
Endoscopic drainage'l 6 tdu §i Gl tract obstructau'lig&1u15a access ampullar (Gastric outlet
obstruction, duodenal obstruction) wsamu'lafl altered anatomy aun1svinendoscope vin'ladenn n3a
vin'lai'le (post Whipple's resection or R-E-Y anastmosis) 2) 11ifi pancreatobiliary endoscopist Tugan1iu
W

Surgical drainage : faxfufinla surgical drainage aaun sl Endoscopic or PTCD winun
wnuii atne'lsAanulu case periampullary CA vivilu unresectable wasfl cholangitis a1aagvin HJ bypass
e lusfihad stable dvsurilie critically ill A cholangitis a1n CBD stone wagailusadvia surgical
biliary drainage wugi11%vin T-tube placement Taata'laisiniusiascomplete remove CBD stone
(ANuiudumuadgidau lun151e T-tube saalviuilain'lisi CBD stone ag proximal sia T-tube 1119
wag T-tube agi‘lushtmﬂoﬁmmzau TaasasnsIadgaulNNAIsvinchonlangiogram fagiuazaarmiu
inadequate biliary drainage)

g1uFuTiming Tunnsvincholecystectomy 1&931n vin ERCP remove CBD stone (Tunseiii'laif
cholecystitis)fufolifizayatfiaowa wafuulr Ty wuzinlvinanaly admission tiayfu druazvinly
sefingufienAu uda aztiuaienine 1-2 Jwiu uarus dasuwnd Taadafiuasn13vin ERCP with CBD stone
removal $Hudu LC Tu admissionifienduiiu Aa shorter hospital stay Taavi complication Lelaindu
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ACUTE CHOLECYSTITIS

Pathophysiology : tfinan obstruction of GB 7 cystic duct (90-95% uavn1siia cholecystitis) Taea GS
waevin i pressure T GB windu ustladaviasiilugh Determine progression 1ad acute cholecystitis #a
1) degree of obstruction 2) duration of obstruction gatilu partial obstruction uag short duration of
obstruction Wihafagfiain1sua biliary colic uadilu complete obstruction uay long duration gilaf

agdevelop acute cholecystitis

Pathological classification

1. Edematous cholecystitis (15t stage, 2-4 days) : GB ag 31 edematous ann interstitial fluid
AU dilated capillary and lymphatics .

2. Necrotizing cholecystitis (2nd stage, 3-5 days) : agt3uLia hemorhage and necrosis 2a9 GB
wall tfiavann infra-gallbladder pressure lANZAUYINTW blood flow obstructed i thrombosis
way occlusiontindiu .

3. Suppurative cholecystitis (3 stage, 7-10 days) : tHua12zAHWBC 111111y GB wall uaudl
fiorous proliferation 1Aadu

4. Chronic cholecystitis : tAnann15fl repeated mild cholecystitis ¥3a a1atAinain chronic
imtation from large GS au Lﬁﬁl mucosal atrophy , GB wall fibrosis (acute ontop chronic
N ady acute infection MAadulu chronic cholecystitis)

GB disease in AIDS :

1. Cholangiopathy : filhadnuiala RUQ pain i ALPge anmraie imaging agwu stenosis and
dilatation of intra or extra-hepatic bile duct (Occasionally beading)

2. Acute acalculous cholecystitis : annTsiiau acute calculous cholecytitis wei'ldwu GS &1t16)
tinann CMV or cryptosporidium infection

Diagnosis

Murphy'’s sign : sensitivity 50-65% and 79-926% specificity for acute cholecytitis

pg. 7
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Diagnostic criteria (Figure8)

A. Local signs of inflammation etc.

(1) Murphy’s sign, (2) RUQ mass/pain/tenderness
B. Systemic signs of inflammation etc.

(1) Fever, (2) elevated CRP, (3) elevated WBC count
C. Imaging findings

Imaging findings characteristic of acute cholecystitis

Suspected diagnosis: One item in A + one item in B

Definite diagnosis: One item in A + one item in B + C

Acute hepatitis, other acute abdominal diseases, and chronic chole-
cystitis should be excluded

RUQ right upper abdominal quadrant, CRP C-reactive protein, WBC
white blood cell

FIGURE 8 TG 13 DIAGNOSTIC CRITERIA FOR CHOLECYSTITIS

Diagnostic criteriafildlu TG13 i sensitivity 91.2% and specificity 96.9% wsififafisnaouii sihe
A1t feveruay elevated WBC tilu gangrenous cholecystitis 16% wagiflu non-gangreous
cholecystitis 16ei 28% (Elevated WBC @a i WBC >10,000 mm3/dL, elevated CRP da > 3 mg/dL)

US wunihivinmnwaaisede biliary infection twse non-invasive vin'la'le wiiag'lsily radiologist Aau
Tae US aunsaansnsifiadia acute cholecystitisladilaa fisensitivity 50-88% and sensitivity 80-88%

US finding vizisuanindl acute cholecystitis &a 1)Thickening wall of GB (25mm (TG07 z/a177 >4mm) )
2)pericholecystic fluid 3) ultrasonographic Murphy's sign positive Taaalsagwunsanduie 3 #a atne'lsfiau
anaarhinudnrafe 3nansandu dodelifidayaiiaowaiazuanin individual finding weiazaud sensitivity u3a
specificity 11in'lus (Sonographic Murphy's sign fim1u1in \iada'léd Taadl Sensitivity and specificity 90%)
uananianafowy sing Auq'le 1y GB enlarge, GS, debris echo, gas in GB, sonolucent layer (hypoechoic
layer orlow-echo zone) TG 13 sinande sign sonolucent sfusl sensitivity 62% uag specificity 100% tun1sifiasde
acute cholecystitis

-

"

Wall thickening

FIGURE 9 SONOLUCENT LAYER FROM US

2
pg- 8
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CTscan aswudnwaizladoil : GB distension(wu'lei41%), GB wall thickening  (wu'l6'59%), peri-
cholecystic fat density(wu'l6152%), pericholecystic fluid collection(wu'l6'31%), subserosal edema(wu'l 6
31%), high attenuation GB bile (Wu'624%) 1u mild acute cholecystitis anaagwutiaswad GB distention without
wall thickening e GB size fauuanaofulunsiazau uiandawnd nsuanit GB distention Taagann size 59
vin'laldwsiuen (Zu TG07 lawani? GB distension Aasize >8*4cm) uweinsganmaly fransient focal enhancement ag
1esyiaminnnninluiaa mild acute cholecystitis twsnedt sensitivity Adaan

FIGURE 10 TRANSIENT FOCAL ENHANCEMENT OF GB BED IN ARTERIAL PHAES AND DISAPPERAR IN VENOUS OR EQILIBRIUM
PHASE (W2anassnuiuaay)

Grading (Firgure 11)

a. Grade lll (severe): @a acute cholecystitis 7 organ dysfuction

b. Grade Il (moderate) : #a acute cholecystitis 1 associated with increased operative
difficulty in cholecys’rec’romy

c. Grade | (mild) : #a acute cholecystitis 7Alaidl organ dysfunction wagtilu mild disease in GB
dosunsavin cholecystectomy'le'liiann (grade | fidaacute cholecystitis #laiindy grade
Il way grade i uul,ao)

pg- 9
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Grade [l (severe) acute cholecystitis

Associated with dysfunction of any one of the following organs/systems:

1. Cardiovascular dysfunction
2. Neurological dysfunction
3. Respiratory dysfunction

4. Renal dysfunction

5. Hepatic dysfunction

6. Hematological dysfunction

Hypotension requiring treatment with dopamine >5 pg/kg per min, or any dose of norepinephrine
Decreased level of consciousness

Pa0,/FiO, ratio <300

Oliguria, creatinine >2.0 mg/dl

PT-INR >1.5

Platelet count <100,000/mm’

Grade Il (moderate) acute cholecystitis

Associated with any one of the following conditions:
1. Elevated white blood cell count (>18,0001’mm3)
2. Palpable tender mass in the right upper abdominal quadrant

3. Duration of complaints >72 h

4. Marked local inflammation (gangrenous cholecystitis, pericholecystic abscess, hepatic abscess, biliary peritonitis, emphysematous

cholecystitis)
Grade [ (mild) acute cholecystitis

Does not meet the criteria of “Grade III” or “Grade II” acute cholecystitis. Grade I can also be defined as acute cholecystitis in a healthy
patient with no organ dysfunction and mild inflammatory changes in the gallbladder, making cholecystectomy a safe and low-risk operative

procedure

FIGURE 11 TG13 SEVERITY GRADING FOR CHOLECYSTITIS

Management (Figure 12)

1. Grade | (mild)

: Early LC ff9iilu first-ine therapy 1uWilr i Surgical riskataag 19

antimicrobial $3uAU observation without cholecystectomy

Grade Il (moderate) : Tugrade i fisfuf associatediu severe localinflammation n13vin early
LC fusinvinenn drdasuwndlifddssaunisal d9iu first-ine treatment Souugun 1WIn
antimicrobial wagvin elective LC @ wiusaiily non-responder ma antimicrobial wugun 1w
i1 early GB drainage &u early LC anavin'laludanuwndvifidssaunisal uaz acute
cholecystitis grade Il 1§ serious local complication tdu biliary peritonitis, pericholecystic
abscess, GB torsion, emphysematous cholecystitis, gangrenous cholecystitis, purulent
cholecystitis Funuzinlvivin Urgent cholecystectomy

Grade Il (severe) :wugu1TWvin Initial medical treatment s7u AU organ support (Ldu
Ventilatory/circulatory management 1 a ) wa ¢ urgent GB drainage w a ¢ v N
delayed/Elective LC Tudn éwk -3mo
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Diagnosis and Treatment According to Grade and According to Response

Severity

Assessment by

TG13 .
Gﬁidelines - 3'

Antibiotics -

and General = i Early LC

Supportlve Care Advanced laparoscopic
-

technique -
available

-

Antibiotics
and General
Supportive Care

Successful therapy / \

Failure

therapy Delayed/

Elective
Antibiotics LC
Grade H\I and General Urgent/early
(Severe) Organ Support GB drainage ——

LC: laparoscopic cholecystectomy, GB: gallbladder

% Performance of a blood culture should be taken into consideration before initiation of administration of
antibiotics.

T A bile culture should be performed during GB drainage.

FIGURE 12 FLOWCHART MANAGEMENT OF CHOLECYSTITIS

My TG 13 'ldaan management bundle (Fighre 13)a31n1s5nsuas cholecystitis Vs dotl

L.

When acute cholecystitis is suspected, diagnostic assessment is made using TG13 diagnostic criteria every 6—12 h
Abdominal US is carried out, followed by HIDA scan and CT scan if needed to make the diagnosis

Severity is repeatedly assessed using severity assessment criteria; at diagnosis, within 24 h after diagnosis, and during the time zone of
2448 h

Take that cholecystectomy is performed into consideration, as soon as a diagnosis has been made, the initial treatment takes place involving the
replacement of sufficient fluid after fasting, electrolyte compensation, intravenous injection of analgesics and full dose antimicrobial agents

For patients with Grade I (mild), cholecystectomy at an early stage within 72 h of onset of symptoms is recommended

If conservative treatment patients with Grade I (mild) is selected and no response to the initial treatment is observed within 24 h, reconsider
early cholecystectomy if still within 72 h of onset of symptoms or biliary tract drainage

For patients with Grade Il (moderate), perform immediate biliary drainage or drainage if no early improvement (or cholecystectomy in
experienced centers) along with the initial treatment

For patients with Grade Il (moderate) and III (severe) at high surgical risk, biliary drainage is immediately carried out

Blood culture and/or bile culture is performed for Grade Il (moderate) and III (severe) patients

Among patients with Grade 1l (moderate), for those with serious local complications including biliary peritonitis, pericholecystic abscess,
liver abscess or for those with gallbladder torsion, emphysematous cholecystitis, gangrenous cholecystitis, and purulent cholecystitis,
emergency surgery is conducted (open or laparoscopic depending on experience) along with the general supportive care of the patient. If
surgery cannot be performed due to the lack of facilities or skilled personnel, transfer of the patient is considered

For patients with Grade 11I (severe) with jaundice and those in poor general conditions, emergency gallbladder drainage is considered with

initial therapy with antibiotics and general support measures. For patients who are found to have gallbladder stones during biliary
drainage, cholecystectomy is performed at after 3 month interval after the patient’s general conditions are improved

US ultrasonography, CT computed tomography, HIDA hepatobiliary iminodiacetic acid

FIGURE 13 MANAGEMENT BUNDLE OF ACUTE CHOLECYSTITIS

pg. 11
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Surgical

u urgent cholecystectomy sfuuuginyivin analu 72-96 hr udeussihafiainiswsefitadinsei
reduce hospital stay wag vinluiihawaannainisthaviaglaviuvi ealvitdan laparoscopic Aau open
technique wa'llinIs&9taciay convert to open lunsdiilia1u15vi1 laparoscopicaalauad (1ufinng
nadv N15vin cholecystectomy Tuaie subacute (>94 hrlduad?))

lunseiiieihavin PTGBD (Percutaneous GB drainage)tlual afthawsauiagyin LC analu 72-
96hr nadvanfiains ATUVINLC 'l6 weidh > 96hr liuarfivhifizaya (Teasiuda gidauazvin Delayed LC
Taasadn 6-8wk)

Gallbladder drainage

wuzirlvvindlagihadlu acute cholecystitis @ 1)grade Il '3 respond sia conservative
treatment wag unfit for surgery 2)grade Il nns1e ladfn1s@nwidafaRulasd fail conservative
treatmentaodi 1) Age>70 2)DM 3)tachycardia 4)distended GB at admission 5)WBC> 15,000

1. Percutaneous

a. PTGBD (Percutaneous franshepatic gallbladder drainage) 12t il u standard
treatment 229 GB drainage usfizatiafia 1)sasa1 drain 13audins form fistula tract
Aau 2)filanaLfia dislocation uag drain 3) patient discomfort deiflugianuas self-
decannulation

b. PTGBA (Percutaneous transhepatic gallbladder aspiration) tflun1s aspiration a9
Tae'laifin1219 drain i RCTAnw WU effectiveness § PTGBDlai'ler

2. Endoscopic .

a. ENGBD (Endoscopic naso-biliary gallbladder drainage) Tdlunsalv'lidainisavin
percutaneous drainage'ls wavin'laennuagsagldEndoscpistndaugiuisa daqiiu
fio'laiflu standard treatment

b. EGBS (Endoscopic GB stenting) ffaifudiv'laiilu standard treatment tudu

d

FIGURE 14 EGBS FIGURE 15 ENGBD

pg. 12
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ANTIMICROBIAL THERAPY IN BILIARY TRACT INFECTION

u TG13 lafin1supdate anfimicrobial Tiwnngaudu severity grading Taawdag background

229 Bacteria Miwngtda’laann bile uay blood Tu il aiidi bilary tract infection ag'lanadani1s19

Figurelé

Isolated microorganisms
from bile cultures

Proportions of isolated
organisms (%)

Gram-negative organisms
Escherichia coli
Klebsiella spp.
Pseudomonas spp.
Enterobacter spp.
Acinetobacter spp.
Citrobacter spp.

Gram-positive organisms
Enterococcus spp.
Streptococcus spp.
Staphylococeus spp.

Anaerobes

Others

31-44
9-20
0.5-19
5-9

3-34
2-10
0°

4-20

Isolated microorganisms
from blood cultures

Proportions of isolates (%)

Community- Healthcare-
acquired associated
infections® infections”
Gram-negative organisms
Escherichia coli 35-62 23
Klebsiella spp. 12-28 16
Pseudomonas spp. 4-14 17
Enterobacter spp. 2-7 7
Acinetobacter spp. 3
Citrobacter spp. 2-6 5
Gram-positive organisms
Enterococcus spp. 10-23 20
Streptococcus spp. 6-9 5
Staphylococcus spp. 2 4
Anaerobes 1 2
Others 17 11

FIGURE 16 COMMON MICROORGANISMS ISOLATED FROM BILE CULTURES AND BLOOD CULTURE AMONG BILIARY TRACT

INFECTION

Tan1&n positive bile C/S Tu cholangitis ag 59-93% &3ulu cholecystitis fuati 29-54% uag

positive blood C/S Tu cholangitis ag# 21-73% &3u cholecystitis agi 7.7-15.8% at1elsAnn fo'lud

NANFIUNUIVANIINI5¥N routine blood C/S Tu biliary tract infection ag'lalszianmiluni1sinweia

Fo1u TG13 Fouuririnausasy bile C/S uag blood C/S u biliary tract infection L6 (w31 a3

evidence fuffuilaglalssiand vialdaundainisine) we'lunuziin11vin rountine blood wag bile C/S

1u grade | acute cholecystitis (w512 Tan & positive blood way bile C/SHanuad 1ulsiddau

management Tun155nE) way kil 11 bile + tissue C/S Tu perforation, emphysematous , necrosis

cholecystitis Muugueivin cholecystectomy

Recommendation uaseniagl meTG13'dasilde Figure 17 Taauwtionu severity grading uas

community acquired #3a healthcare-associated Taagidinuazuadggllseidundrdnylidoil

- Wi empirical treatment a1urecommendation (Figure17) wa3 de-escalation (step down)
anfimicrobile auna C/S Naduun .

- Anarobic therapy wugintyilvluiihaniinisvin biliary-enteric bypass

- Grade lll community-acquired biliary tract infection wuzu1141 cover Pseudomonas 63 ¢l
(wu'ledssuran 20%) was cover Enterococcus spp. (1aan151yW Vancomycin tWa cover
Enterococcus spp.) wagsaauniituu C/S agnauun
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Cefoxitin faqfulivuzuinlilddneua wsizwudadl Bacteroides spp. Afaeeazdu
Fluoroquinolone LLuumim?jmauwa c/s dusundatulifidasn Fluoroquinolone ( wwsewu
\favifiasia Fluoroquinolone waytiu) ma‘tu”‘tuﬂamu”lﬂmmmnau B-lactam
fudunau healthcare-associated (wﬂamnmmaam TN. aﬂ‘ﬂs”m Ia 1o antimicrobial agj
sz “a4) uumaa"mmmmanﬂamﬂa Pseudomonas uag ESBL-producing

Fuilusdasidan antimicrobial Mngmiaduiting advsalaie ; Tanfufebindngruiuwidauag
Usglaminaglasuaineni penetrating wwnguié ‘166

seazIAUaINT I antimicrobial &1susnwn biliary tract infection 9 TG13 leagd1i6y Figure17

Severity

Diagnosis

Community-acquired biliary infections Healthcare-associated biliary infections

Grade I Grade II Grade III

Cholecystitis Cholangitis Cholangitis  Cholangitis  Healthcare-associated cholangitis and
and and cholecystitis

cholecystitis  cholecystitis

Duration of

therapy

Specific

conditions

for

extended

therapy

Antimicrobial therapy can be Once source of infection is controlled, If bacteremia with Gram-positive cocci
discontinued within 24 h after duration of 4-7 days is recommended such as Enterococcus spp.,
cholecystectomy is performed If bacteremia with Gram-positive cocci Streptococcus spp. is present, minimum

such as Enterococcus spp., duration of 2 weeks is recommended

Streptococcus spp. is present, minimum
duration of 2 weeks is recommended

If perforation, emphysematous changes, If residual stones or obstruction of the bile tract are present, treatment should be
and necrosis of gallbladder are noted continued until these anatomical problems are resolved
during cholecystectomy, duration of
4-7 days is recommended

a va

umUl{1id 61H/C du gram negative sidiauuuinuly Antimicrobial IV auasu 14%u

FIGURE 17 RECOMENDED DURATION OF ANTIMICROBIAL TREATMENT

pg. 14

gwa C/S Fuiflu gram-positive bacteria L‘I.i‘u Enterococus spp. or Streptococcus spp.
wuzih Tvlvieneaaunsuy 2 wk stwuuiamamﬂauuaummmm Infective endocarditis'le
mmsmﬂayumtﬂu oral formlagrihasunsafue'la duatdu susceptibility pattern uae
bacterial #u (Figure19)

Antimicrobial class Antimicrobial agents

Penicillins Amoxicillin/clavulanic acid
Cephalosporins Cephalexin + metronidazole®

Fluoroquinolones  Ciprofloxacin or
levofloxacin £+ metronidazole®

Moxifloxacin

# Anti-anaerobic therapy, including use of metronidazole, tinidazole,
or clindamycin, is warranted if a biliary-enteric anastomosis is present

FIGURE 18 ORAL ANTIMICROBIAL AGENTS FOR BILIARY INFECTION
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Severity

Antimicrobial
agents

Community-acquired biliary infections

Grade 1

Cholangitis

Cholecystitis

Grade 11

Cholangitis and cholecystitis

Grade I1I°

Cholangitis and cholecystitis

Healthcare-associated biliary
infections®

Healthcare-associated
cholangitis and cholecystitis

Penicillin-based
therapy

Cephalosporin-
based therapy

Carbapenem-
based therapy

Monobactam-
based therapy

Fluoroquinolone-
based therapy®

>vao=_m=\w=_c»2w§w is pot
recommended without an
aminoglycoside

Cefazolin®, or cefotiam®, or
cefuroxime®, or ceftriaxone, or
cefotaxime + metronidazole”

Cefmetazole,” Cefoxitin,*
Flomoxef,* Cefoperazone/
sulbactam

Ertapenem

Ciprofloxacin, or levofloxacin, or
pazufloxacin £ metronidazole*

Moxifloxacin

>van===\m=_32»57 is not
recommended without an
aminoglycoside

Cefazolin®, or cefotiam®, or
cefuroxime®, or ceftriaxone, or
cefotaxime + metronidazole®

Cefmetazole,” Cefoxitin,*
Flomoxef,* Cefoperazone/
sulbactam

Ertapenem

Ciprofloxacin, or levofloxacin, or  Ciprofloxacin, or levofloxacin, or
pazufloxacin & metronidazole®

pazufloxacin £ metronidazole®
Moxifloxacin

Piperacillin/tazobactam

Ceftriaxone, or cefotaxime, or
cefepime, or cefozopran, or
ceftazidime + metronidazole”

Cefoperazone/sulbactam

Ertapenem

Moxifloxacin

Piperacillin/tazobactam

Cefepime, or ceftazidime, or
cefozopran £ metronidazole®

Imipenem/cilastatin,
meropenem, doripenem,
ertapenem

Aztreonam # metronidazole®

Piperacillin/tazobactam

Cefepime, or ceftazidime, or
cefozopran = metronidazole*

Imipenem/cilastatin,
meropenem, doripenem,
ertapenem

Aztreonam + metronidazole®

* Local antimicrobial susceptibility patterns (antibiogram) should be considered for use

® Ampicillin/sulbactam has little activity left against Escherichia coli. 1t is removed from the North American guidelines [6)

¢ Fluoroquinolone use is recommended if the susceptibility of cultured isolates is known or for patients with B-lactam allergies. Many extended-spectrum B-lactamase (ESBL)-producing Gram-
negative isolates are fluoroquinolone-resistant

d

Anti-anaerobic therapy, including use of metronidazole, tinidazole, or clindamycin,_i

ampicillin/sulbactam, cefmetazole, cefoxitin, flomoxef, and cefoperazone/sulbactam have sufficient anti-anerobic activity for this situation

€ Vancomycin is recommended to cover Enterococcus s -

daptomycin is recommended if vancomycin-resistant Enterococcus (VRE) is known to be colonizing the patient, if previous treatment included vancomycin, and/or if the organism is common in

the community

acute cholangitis and cholecystitis, and

. The carbapenems, piperacillin/tazobactam,

s. Linezolid or

FIGURE 19 ANTIMICROBIAL RECOMMENDATION IN BILIARY TRACT INFECTION

pg. 15
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Prophylaxis antimicrobial

- wunih Wil prophylaxis antimicrobial Aauvin ERCP wWiailaodu IE @9Figure 20 Tulal
Vancomycin Tugilanuw B-lactam '

- hifidayadnledsylamilunisTi antimicrobial viwa prophylaxis cholangitis or bacteremia Tu
Wil eand biliary fract obstruction

Antimicrobial class Antimicrobial agents

Cephalosporins Cefazolin
Cefoxitin
Cefmetazole
Flomoxef

Penicillins Piperacillin®

Piperacillin/tazobactam®

* Anti-pseudomonal agents

FIGURE 20 ANTIMICROBIAL PROPHYLAXIS AGENTS FOR ERCP

v o

gananmenidoulagsd daudayamesdaniiaulauas biliary tract infection ‘Ligeil

Asympatomatic GS = symptom or complication 1-3%/yr
Mortality rate of acute cholangitis : 2.7-10%
Mortality rate of acute cholecystitis 1 1%
The recurrence cholecystitis after conservative Rx : 19-36%
The recurrence cholecystitis after PTGBD : 22-47%
The recurrence biliary event (CBDS, biliary colic, cholangitis) after ERCP with EST : 7-47%

The recurrence cholecystitis after ERCP with EST in GS in-situ : 5-22%

FIGURE 21 drtaudiayanivafidniunaulauas BILIARY TRACT INFECTION

a'leauionne (udinadiwa naussia lugd Figure 1) aziuledn 1G13 LimnngAazan'll
TaTunepractical win'lsin taeawie Diagnostic criteriaaT’leienn wag A5l antimicrobial Nd'léenn
wazgidaulinulanasmngaudulssinalnanialiu innzusazdssined pathogentiueafdu wag atdinnsal
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MidiafaenAsvdu udada'lsAd TG13 Adevintuisfinuimelunmissnsihe biliary tract infection 1aadl
AWu§IUNIAN evidence based medicine aauieliiinlalu guideline sunan Tviweneuaiunaia
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