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Interhospital Conference
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Physical examination

Vital signs: BT 38.3 C, PR 110/min, BP 120/80 mmHg, RR 24/min.
Body weight 60 Kg, Height 170 cm.

GA: A middle-aged Thai man, good consciousness, mildly pale,
no jaundice, no edema, no signs of chronic liver disease

HEENT: No thyroid gland enlargement, no oral ulcer, no oral thrush

CVS & RS: Unremarkable

Abdomen: No surgical scar, no abdominal distension, no superficial
vein dilatation, soft, no tenderness, no palpable mass, liver
span 10 cm, normal splenic dullness, shifting dullness and
fluid thrill-negative, normoactive bowel sound

NS: Grossly intact

LN: No superficial lymphadenopathy

Laboratory investigations

CBC: Hb 10.1 g/dL, Hct 29.3%, WBC 6,600/mm° (N 69%, L. 19.6%, M 9.7%)
platelets 219,000/mm®, MCV 77.9 fl, RDW 14.6 %
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Blood chemistry: BUN 8.5 mg/dL, Cr 0.7 mg/dL, Na 136.7 mEq/L, K 3.61
mEqg/L, C1102.3 mEq/L, HCO3 23.3 mEq/L

LFT: TB 1.06 mg/dL, DB 0.88 mg/dL, AST 72 U/L, ALT 47 U/L, ALP
403 U/L, Alb 3.2 g/dL, glob 3.8 g/dL

Pancreatic enzymes: Amylase 36 U/L, lipase 20 U/L

Problem list

1. Progressive epigastric pain radiate to back with significant
weight loss for 2 months

2. Acute fever with anorexia and nausea/vomiting for 2 days

3. Microcytic anemia

4. History of chronic alcohol consumption

5. Active smoker
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1. S0 asaIdIULUTWAUATIALTULFDA (Ultrasound

upper abdomen with doppler)

¢ WU Iso-hyperechoic intraluminal thrombus U3WAGDA
Bonnasiiad v s nasuman laudsuanshenazan e lgoumms
Umeramannidon sumiaaaammwanigaLszanm 2.8 i Wh
mazmaa@lﬁa@wa%ﬁaq@G’Tumnf?imLﬁa@ (portal vein thrombosis) GHEA
slwga]"?'i 1
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5U# 1 Doppler ultrasound wuaNLAanN el unaa AL e ARINE ST AW NANNIIATH

271 laefANnTg 2.8 LIWALNAS

« common bile duct {2116 0.6 LAUFLNGIT
2. Tumor markers
¢ AFP 11.3 ng/mL
e CA 19-9 52 U/mL
3. ngisdnenRalaasTasias Faudadlugui 2
o Leftlobe and caudate lobe hypertrophy with heterogeneous
attenuation, possible mild cirrhotic feature
¢ Extensive filling defects along MPA, RPB, LPV and their
branches with areas of enhancement and vessel expansion, likely tumor
thrombus. cavernous transformation is noted.

¢ BEvidence of portosystemic collaterals seen as esophageal



and gastric varices.

¢ Innumerable arterial-enhancing lesions in both hepatic
lobes show non-peripheral washout in venous and delayed phases,
concerning for infiltrative HCC.

¢ Patent hepatic veins, no IHD or CBD dilatation.

4. awshewsiwan dhuSmdasias dauaaslugl 3

sUfl 2 enasdranfunasudndnionsngrauainazisisvaiinugngiaisdily

ganaaniannasha

¢ (Cirrhosis with portal hypertension

¢ Extensive portal vein thrombosis with tumor thrombus.

¢ A 2.0 x 2.8 cm arterial enhancing lesion which wash out
on portovenous and delayed phases in caudate lobe, likely HCC.

o ill-defined arterial enhancing lesions mainly involving cau-

date, segment 5 and segment 8. infiltrative HCC is possible.
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Nnecrosis

- Immunostains show as follow:

sun 3 AngeudnanWiusindasionusaalsAawin 2.0 X 2.8 LHWALNES
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¢ A few suspicious periportal nodes, size up to 0.9 cm
ANNAMIATIAN NS T wuseslsnae 2.0 x 2.8
om 1310 caudate lobe 1% Tnednuosfinugslisimeiusg S
Ugunil sslémmasiiomings Tnaunmesedl@hmaansilodudends
I@asl%m‘%'adé'amwmaﬁiw@‘hLmula fLBnumaanRan e ST
5. N1SO15ANIIWENTIN é’qLLa@fLugﬂﬁ 4
Tumor thrombus, Right portal branch of portal vein, Core needle biopsy:

- involved by poorly differentiated carcinoma with extensive



Glycan-3: positive
Hep-Par-1: positive
Arginase-1: negative
AFP: negative
7 élJA %% aa (% 1 G @ o a a ol v A
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a A 1Y G A A o 6 o .
AHLRDAYAAUNNHNELINVRRDARDAMNDIVIA (Hepatocellular carcinoma

with portal vein tumor thrombus)

gﬂﬁ 4 H&E staining of tumor thrombus, right portal branch of portal vein; poorly

differentiated carcinoma with extensive necrosis

giaan levnmatsudiunmedufansvaaaawnslinas annams
F9NA9I WU EV F1 x 2, F2 x 2 99300 mild portal hypertensive gastropa-
thy feusaslugud 5 fihaldunis¥nméneen non-selective betablocker
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g‘dﬁ 5 EGD WU esophageal varice F1 X 2, F2 X 2 SINAY mild portal hypertensive

gastropathy
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Tmviflasiaiauennag tumor thrombus a7 bland thrombosis 33N
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proliferative®
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NuSeduniia proliferative Haamswasunlasaslaslulani
WsEUrBaanad YN naaNNERET (chromosomal instability) Fauing
3n ndsilinlasaSiSueanfiailnd (deregulations) wazmsiaemuilas
Puanwiaandy (aberrant epigenetic signatures) ﬁﬂﬁﬁmﬁaéu&%ﬂﬁ
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\B06 NaRTRIMINENTINETWUANIAE high grade and poor differentiation
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1. daasgnavidasviasdinuusaniunstseiliniduifon (ultra-
sound with doppler)

MEaaaRAMNDITAgAFUALLWEL WUSNHAE hypo-/iso-
echoic material e lwsaadanfiniuimszenadzamanadons §m
sl,mnmaamﬁa@@hwagﬁaq@ﬁuéﬁq WUANWE hyperechoic material
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ssnsavhldvaneds S39tundEe M3ueea The Liver Cancer
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m15799 1 Classification of portal vein tumor thrombosis."®

Liver Cancer Study Group of Japan IRTINIFIOA | BATINITIBA | DAIINIITOR
#afi 10 #eiis? | #edsd
(%) (%) (%)
VPO: Absence of portal vein tumor 91.6 74.2 57.6
thrombus
VP1: Tumor thrombus distal but not 78.6 52.6 38.7

in second-order branches of the
main portal veins

VP2: Tumor thrombus in second 59.2 31.8 23.8
order branches
VP3: Tumor thrombus in first order 50.4 25.8 18.4
branches
VP4: Tumor thrombus in the main 50.4 25.8 18.4
trunk, contralateral to the trunk,
or both
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therapy) VL@’T LA

1.1 mﬁluﬂaq'm multi-targeted tyrosine kinase inhibitors (TKIs)
Tnes sorafenib ifuendnuaniilasumasumadlilflunsSsiussesqnans aan
grsdufonmasyiiulresradunSuasnesadunden vdidnndes
AOUNLISI W19 vascular endothelial growth factor receptor (VEGFR)
ey platelet-derived growth factor receptor (PDGFR) mmsmﬁmé’mw
masaeiAnzasihediul0.7 Wau nBeuideniu 7.9 o lunguitléuen
viaan laglumsdnuniifihe PVTT Saeas 38"° diosniins4en lenvatinib
SanuhesnInrzaemalaresaunzSasn nihe oy Tande s
¢avlindnen sorafenib (13.6 1w kg 12.3 LAt eNNEFL) kel lun1sanm
ﬁiﬁﬁ(ﬂﬂzﬂ’mm&%ﬂﬁuﬁﬁ tumor thrombus ‘171 main portal vein 2anNaINNT
fnn AalfihaRederas 21 A8 PVTT?

1.2 Atezolizumab + Bevacizumab I@EJ atezolizumab Li1eN
immune check point inhibitor sLuﬂa;N anti PD-L1 s‘%@aaﬂqw%ﬂizﬁuﬁﬁ
Ynewees CD8 T-cells TumashimadasiSs $aaiuen bevacizumab i
antibody §8 VEGFR futsmasdadudan nafinandsaormsss wy
nelfendnansarzaemslamasiowils uasi Fhefime domsae
19.2 o snnnnawit lSuen sorafenib Gefiehinduanedef 13.4 Heu us
§i¥fose¥ama1fin immune-related adverse effects 3Nz Aanoana
MAUANYZAYEIAAuDININAS [F5 U e

wananatiefenfisnansolfifumnadaniises second line therapy)
vLéfLL‘r‘i regorafenib, cabozantinib, ramucirumab, nivolumab, pembroli-
zumab

6 [~

2. Madnemedel My ESERINAsugImITRRNITaRNISY

Y

el (apoptosis) TaxiietefisseavEmwmsvhenmesszuunReu i

! 6 © v 1% 1
FDLTARNCLINGY \/L@Lm



2.1 MaseSed 3 46 939 3-dimensional conformal radio-
therapy (3DCRT) Wiumssihnwenanstl CT, MRI, PET sn9he lwmarimue
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2.2 MIMBITIFIINANG Y38 stereotactic body radiation
[~3 -\ a Lo v A (<3 a
therapy (SBRT) s m@ﬁhﬂimm&gﬂ@ gl SR naaniane e
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Physical examination

V/S: BT 37.0 C, PR 105 bpm, RR 18 /min, BP 120/70 mmHg
BW 75 kg, Height 170 cm, BMI 25.95 kg/m”

GA: An old man, alert, not pale, no jaundice, no edema, no signs
of chronic liver disease, poor skin turgor

CVS & RS: Unremarkable

Abdomen: No surgical scar, no superficial vein dilatation, soft, no
tenderness, no mass, liver span 10 cm, spleen-not palpable,

succussion splash-positive, normoactive bowl sound

PR: Good sphincter tone, yellowish stool, no rectal shelf
NS: Grossly intact
LN: No cervical lymphadenopathy

Laboratory investigations

CBC: Hb 12 g/dl, Hct 37.4 %, WBC 8,870 cell/mm”’ (N 76.2%, L 15.2%,
E 3.5%), platelets 282,000/mm”

Blood chemistry: Blood sugar 109 mg/dl, BUN 45 mg/dl, Cr 2.42 mg/dI,
Na 135 mmol/L, K 3.4 mmol/L, Cl 86 mmol/L, HCO® 31 mmol/L

LFT: TB 0.37 mg/dl, DB 0.20 mg/dl, AST 24 U/L, ALT 20 U/L, ALP 80
U/L, Alb 4.1 g/dl, Glob 4.3 g/dl

Problem list

1. Postprandial bilious vomiting for 3 weeks with positive suc-
cussion splash

2. Significant weight loss



3. Renal insufficiency

4. Hypokalemic metabolic alkalosis
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1. Plain film abdomen
¢ Gasless abdomen in supine position LWL large amount

of gastric content o upright ('g‘ﬂﬁ 1)

5U# 1 Plain flm abdomen supine (3U#18) uag upright (3U211)

2. CT abdomen

¢ Diffuse thickened fold of stomach

¢ The visualized bowel loops are unremarkable.

¢ No abdominal lymphadenopathy or ascites.

¢ The gallbladder, spleen, pancreas, bilateral adrenal glands
and right kidney are normal.

CT whole abdomen wusaelsnlualdidn achslsfimuaiaide
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3U#1 2 CT abdomen

3. GI follow through
¢ Abruptluminal filling defect at proximal jejunum causing
obstruction, could be jejunal cancer. (g‘ﬂ“?ll 3)
4. Enteroscopy
» Circumferential mass (exudate-covered mucosa with

contact bleeding) causing entire luminal obstruction at proximal jejunum

g‘dﬁ 3 Gl follow through



5. N19615ANNINENTINEN
¢ Jejunum, mass, biopsy: Adenocarcinoma, moderately

differentiated

31Jﬁ 5 ﬁﬂiﬂiﬁ%unﬂﬁﬁﬂﬁﬂ jejunal wide resection and lymph node resection (stage

mA) sannulasuenafvndngns FOLFOX
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Abstract

Helicobacter pylori (H. pylori) infection exhibits a wide disease spectrum,
ranging from asymptomatic, gastritis, peptic ulcer disease, to gastric cancer. H. pylori
can survive in gastric acidic environment by using flagella, producing urease, and
promoting pathogenicity by its virulence factors. Recent guidelines recommend diag-
nostic testing for H. pylori infection in patients with peptic ulcers, chronic dyspepsia,
gastric precancerous lesions, gastric cancer, mucosa-associated lymphoid tissue
(MALT) lymphoma, and family history of gastric cancer. According to our proposed
algorithm for management of H. pylori treatment, recommended first-line regimens
for H. pylori eradication are 10-day concomitant therapy and 14-day standard triple
therapy. Alternative first-line regimens are 7-day high-dose vonoprazan triple therapy,
14-day vonoprazan triple therapy adding bismuth, and 14-day vonoprazan bismuth
quadruple therapy providing eradication rates of 92.3%, 96.2%, and 94%, respectively.
Second-line regimens are 14-day levofloxacin triple therapy and 14-day bismuth qua-
druple therapy. Antibiotic susceptibility testing (AST) should be performed in patients
with multiple treatment failure, defined as an unsuccessful eradication after completing
>2 courses of standard treatment. We recommend tailored treatment based on AST
if AST is available. If AST is not available, we recommend using antibiotics which
were not previously used or resistance is unlikely, such as amoxicillin, tetracycline,
bismuth, or furazolidone. High-dose, potent PPIs or P-CABs is recommended to achieve
adequate acid suppression.




1. Introduction

Helicobacter pylori (H. pylori) was identified as a spiral-shaped
bacterium in human stomach from necropsy dissection in 1938." How-
ever, researchers were unable to find an association between H. pylori
with specific diseases until the discovery of H. pylori by Marshall and
Warren in 1982.” Two Australian physicians put their efforts into the first
H. pylori culture. They revealed a strong association between organisms
and active chronic gastritis and peptic ulcers. This caused considerable
changes in the understanding about etiology and treatment for peptic
ulcers which were previously believed that they were caused by stress
or dietary factors. Because of enormous impact of their work, Marshall
and Warren were subsequently awarded the Nobel Prize in Medicine
in 2005.°

H. pyloriis a small curved gram-negative, rod-shaped bacterium
with flagella. The bacterial cell size is approximately 3 microns long and
0.5 microns wide. They are best grown in microaerophilic environment
at 37 ° C especially on the chocolate or blood agar as a preferred medium.
The bacterial colonies usually take 3 to 5 days to be detected by naked
eyes from barely visible to 3 mm in size. H. pylori colonies are different
in color on specific media as they are translucent to yellow on chocolate
agar but translucent to pale grey on blood agar.” Apart from bacterial
general structure, H. pylori has 4-8 unipolar flagella which influence
colonization and induce inflammatory reaction on the gastrointestinal
mucosa.’ The biochemical tests including oxidase, catalase, and urease
tests are all positive for H. pylori. Urease, which is the vital enzyme
found on outer membrane of H. pylori, converts urea in gastric juice
to ammonia and carbon dioxide and consequently helps the bacteria
survive in the acidic gastric environment.’

H. pylori causes the most common chronic bacterial infection
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worldwide. People were infected with these organisms from 18.9% to
87.7% throughout the world.” Gastro-oral, fecal-oral, and oral-oral trans-
mission are principal routes of transmission of H. pylori.” People become
infected mostly during childhood and establish persistent infection
resulting in many conditions such as peptic ulcers, chronic gastritis,
gastric adenocarcinoma and gastric mucosa-associated lymphoid tissue
(MALT) lymphoma.’

2. Prevalence of H. pylori infection

The global prevalence of H. pylori infection ranged widely from
18.9% to 87.7% with estimated 4.4 billion infected people worldwide in
2015. The H. pylori prevalence were highest in Africa (70.1%), South
America (69.4%), and Western Asia (66.6%) while regions with lowest
prevalence were Oceania (24.4%), and Western Europe (34.3%). The
country with the highest rate of H. pylori infection was Nigeria (87.7%)
while the lowest was Switzerland (18.9%).” The estimated prevalence
of H. pylori in Thailand was 43.6%.

Factors affecting the prevalence of H. pylori infection are age,
ethnicity, and socioeconomic status.' The study on age-specific inci-
dence of H. pylori infection reported that children had become infected
with H. pylori at very young age (8.6% at a mean age of 32 months).
The rate of infection among children without previous H. pylori acquisi-
tion was 5 per 100 person-years of follow-up."" Many studies of all-age
prevalence of H. pylori infection showed the maximal prevalence of
40-80% in the eldest age group (more than 60 years old) whereas the
prevalence in younger age group was lower at about 20-60%."*"* The
infection rate was not only different between age groups but also varied
between ethnic groups within the same country. In the United States,

non-Hispanic whites had the prevalence of 26.9% while non-Hispanic



blacks and Mexican Americans had the prevalence of 51.1% and 57.9%,
respectively.14 Moreover, the prevalence of H. pylori infection was as
high as 74.8% in the Alaskan native population.’ The indigenous popula-
tion in rural Western Australia also had prevalence of 76% compared to
24.6% of general Australian population.” The discrepancy in prevalence
between ethnic groups reflected that the socioeconomic status and hy-
giene could be the main causes of difference. One study reported that
social class during childhood and crowded living conditions had been
inversely related to the prevalence of H. pylori infection.'® Children from
families with asymptomatic infected parents had higher prevalence of
infection than children from H. pylori negative parents.”"* Intrafamilial
clustering of H. pylori infection implied person-to-person transmission

or common exposure to the same contaminated source.

3. Pathogenesis of H. pylori infection

H. pylori is highly adapted to survive in extremely acidic environ-
ment in human stomach. To avoid luminal acidity, H. pylori use their
polar flagella and chemotaxis mechanisms to swim toward mucus layer
on gastric epithelial cells where the pH is almost neutral. Furthermore,
a large amount of urease is produced by these organisms to hydrolyze
urea to carbon dioxide and ammonia which can increase gastric pH.
Several H. pylori’s outer membrane proteins act as adhesins facilitating
bacterial attachment to host cell surface. After attachment, H. pylori can
transport toxins (CagA, VacA) into host cells.”® Apart from colonization
factors, there are important virulence factors involving in pathogenesis of
H. pyloriinfection such as Cytotoxin-associated gene A product (CagA),
vacuolating cytotoxin (VacA), outer inflammatory protein (OipA) and
duodenal ulcer promoting (DupA).”® CagA is an immunogenic protein

injected into host cells via type IV secretion system encoded by the cag
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pathogenicity island (PAI). The cag PAI is responsible for production
of proinflammatory cytokines, especially interleukin-8 (IL-8) in gastric
epithelial cells.”” Higher incidence of gastric cancer in East Asia could
be explained by different types of CagA gene between East Asian and
Western H. pylori strains.”’ VacA, which is a pore-forming cytotoxin,
can induce cytoplasmic vacuolation in gastric epithelial cells causing
mitochondrial dysfunction and apoptosis, whereas OipA enhances IL.-8
induction and induces actin dynamics through the phosphorylation
of multiple signalling pathways including cag PAl-related pathways.
Synergistic interactions between CagA, VacA, and OipA contribute to

. . 21 . .
more serious diseases.” Multiple virulence factors were generally found
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Figure 1 Virulence factors and pathogenesis of H. pylori infection
CagA; Cytotoxin-associated gene A product, IL-8; interleukin-8, IL-1[3;
interleukin-1 6 LPS; lipopolysaccharides, PMN; polymorphonuclear neutro-
phils, TNF-o; tumor necrotic factor-aL VacA; vacuolating cytotoxin



in more virulent strains resulting in increased inflammatory response and
risk for gastric cancer.” Varied clinical outcomes are consequences of
complex interactions among host, bacteria, and environment. Virulence
factors and pathogenesis of H. pylori infection were demonstrated in

Figure 1.

4. The disease spectrum of H. pylori infection

H. pylori infection exhibits a wide spectrum of clinical mani-
festations ranging from asymptomatic, gastritis, peptic ulcer disease,
to gastric adenocarcinoma. H. pylori-telated gastrointestinal diseases
and extraintestinal manifestations were described below.

4.1 Gastrointestinal diseases

4.1.1 Non-ulcer dyspepsia

The pathophysiology of non-ulcer dyspepsia remained un-
clear. Multiple mechanisms such as impaired gastric accommodation,
abnormal motility, and visceral hypersensitivity contribute to dyspeptic
symptoms. One Cochrane systematic review demonstrated a modest
benefit in reducing dyspeptic symptoms in H. pylori eradication group
compared to placebo (10% relative risk reduction; 95%CI=6%-14%). The
number needed to treat to cure one case of dyspepsia was 14.23 Since
H. pylori can be detected in visibly normal gastric mucosa, dyspeptic
patients undergoing gastroscopy should be tested for H. pylori infec-
tion by obtaining gastric biopsies.” Moreover, H. pylori eradication is
recommended to provide symptomatic relief for dyspepsia.2b

4.1.2 Gastritis

Persistent H. pylori infection causes chronic gastritis of
varying severity. Patients may be clinically silent or have dyspepsia. H.
pyloritypically causes antral-predominant gastritis. When inflammation

continues, parietal cell destruction results in decreased acid secretion.
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Atrophic gastritis and intestinal metaplasia, which are precancerous
lesions, subsequently develop.” Then H. pylori migrates proximally to
gastric body causing corpus gastritis.

4.1.3 Peptic ulcer disease

Etiology of peptic ulcer disease (PUD) should be evaluated.
H. pylori and non-steroidal anti-inflammatory drug (NSAIDs) are com-
mon causes of peptic ulcers. The guideline recommends testing for H.
pylori infection for all patients with active PUD or a past history of PUD.
H. pylori-infected patients with PUD should be offered treatment.”’

4.1.4 Gastric cancer

According to global cancer statistics 2020, there were over 1
million new cases of gastric cancer and nearly 800,000 deaths making it
the third leading cause of cancer deaths worldwide.”” H. pylori, a strong
environmental risk factor for gastric cancer, has been categorized into
class 1 carcinogen by the World Health Organization (WHO) since 1994 #*
89% of non-cardia gastric cancer cases attributed to H. pylori signi-
fied the importance in eradication of the bacterium for gastric cancer
prevention.” H. pylori can turn chronic gastritis into atrophic gastritis,
intestinal metaplasia, dysplasia, and eventually adenocarcinoma via
Correa’s precancerous cascade.” Chronic H. pylori infection involved
in the pathogenesis of gastric cancer by various mechanisms. First,
H. pylori-induced chronic gastritis generates increased epithelial cell
turnover and reactive oxygen species resulting in DNA damage along
with microRNA dysregulation.”” Furthermore, H. pylori can induce DNA
methylation changes causing epigenetic aberrations in gastric epithelial
cells.” Promoter hypermethylation of E-cadherin, a tumor suppressor
gene, is related to the development of gastric cancer.”” More virulent
strains such as H. pylori with the presence of CagA and VacA pheno-

. . . . . 34
types are associated with increased risk of gastric cancer.” One large



retrospective cohort study of patients with H. pylori infection revealed
significantly higher risk of gastric cancer in men, non-white racial and
ethnic minority group, and smokers.” Family history of gastric cancer
in first-degree relatives was associated with approximately 3-fold higher
risk of gastric cancer.*® H. pylori eradication not only decreases risk of
gastric cancer development”, but also reduces histologic progression to
gastric dysplasia.38 The current American College of Gastroenterology
(ACGQG) guideline recommends H. pylori testing in patients with history
of endoscopic resection of early gastric cancer (EGC). One randomized
controlled trial demonstrated lower rates of metachronous gastric cancer
in patients with EGC receiving H. pylori eradication than the placebo
group during a median follow-up of 5.9 years (7.2% vs. 13.4%; HR= 0.5;
95%ClI= 0.26-0.94; p=0.03).%

4.1.5 Mucosa-associated lymphoid tissue (MALT) lymphoma

Gastrointestinal tract is the most common site (30-40%) of all
extranodal non-Hodgkin lymphoma (NHL).* However, primary gastric
NHLs are still rare cancers, representing only 3% of gastric neoplasms.
H. pylori infection is associated with over 90% of MALT lymphomas.”
The pathogenesis of MALT lymphoma might be related to direct anti-
genic stimulation of B-cell proliferation by H. pylori.* Previous studies
revealed that majority of patients (80%) with low-grade gastric MALT
lymphomas receiving H. pylori eradication could achieve complete re-
mission with an annual recurrence rate of 5%.* One multicenter cohort
study provided an excellent long-term response rate (77%) of low-grade
gastric MALT lymphoma after H. pylori eradication during a median
follow-up time of 6 years.”

4.2 Extragastric diseases
4.2.1 Tron deficiency anemia (IDA)

One meta-analysis reported that H. pylori infection was as-
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sociated with IDA with pooled OR of 2.22 (95%CI= 1.52-3.24; p<0.0001).*
Another meta-analysis of 16 randomized controlled trials demonstrated
significant improvement of IDA after combination of H. pylori eradica-
tion and oral iron compared to oral iron alone.” The ACG guideline
recommends testing for H. pylori infection in unexplained IDA.”

4 2 2 Idiopathic thrombocytopenic purpura (ITP)

Potential mechanisms of H. pylori-related ITP might be
caused by molecular mimicry between H. pylori antibody and platelet
glycoprotein antigens. Moreover, antibodies to CagA can cross-react
with specific peptides expressed by platelets of ITP patients.”” A sys-
tematic review of 25 studies reported that among 696 patients with
ITP receiving H. pylori eradication, 42.7% achieved complete response
(platelet count =100 x 109/L) and 50.3% had overall response (platelet
count =30 x 109/L and at least doubling of basal count). Higher response
rate was observed in patients with milder degree of thrombocytopenia
and in countries with high prevalence of H. pylori infection.” The Ameri-
can Society of Hematology guideline recommends H. pylori eradication
for infected patients (recommendation grade 1B) and also suggests
H. pylori screening in patients with ITP (recommendation grade 2C).*

4.2.3 Other conditions

There were numerous studies determining associations
between H. pylori infection and other diseases. However, weak as-
sociations with H. pylori were demonstrated in conditions as follows:
hyperemesis gravidarum, myocardial infarction, Parkinson’s disease,

stroke, urticaria, allergic or atopic disorders.

5. Diagnostic tests for H. pylori infection

The ACG guideline strongly recommends testing for H. pylori
infection in patients with PUD, low-grade gastric MALT lymphoma,



and history of early gastric cancer.”” Maastricht V/Florence Consensus
report suggests H. pylori testing in uninvestigated dyspepsia, aspirin
and NSAIDs users with history of PUD, unexplained IDA, ITP, and vi-
tamin B12 deficiency.” As gastric cancer prevalence is relatively high
in Asia, the Bangkok consensus recommends H. pylori testing in all
patients with chronic dyspepsia, PUD, gastric precancerous lesions,
and family members of gastric cancer patients.” The guideline also
recommends community H. pylori screening and treatment for gastric
cancer prevention depending on disease burden in that community.*
The study from China, where there was high prevalence of gastric can-
cer, reported cost-effectiveness of screening young adults for H. pyloriin
order to prevent one in every 4 to 6 gastric cancer cases.” Patients with
cardiovascular risk factors taking long-term aspirin should be tested for
H. pylori infection owing to increased risk of aspirin-related duodenal
ulcer.” Indications to test for H. pylori infection are summarized in
Table 1.

Current diagnostic tests for H. pylori infection are classified into
two groups which are non-invasive and invasive methods. Invasive di-
agnostic methods are endoscopy-based tests including histology, rapid
urease test, culture, and polymerase chain reaction (PCR). Non-invasive
diagnostic methods consist of urea breath test, stool antigen test, and
antibody tests in serum, urine, and saliva.”

A patient should discontinue proton pump inhibitors (PPIs)
for at least 2 weeks, antibiotics and bismuth compounds for at least 4
weeks before testing by histology, culture, rapid urease test, urea breath
test, or stool antigen test to avoid a false negative result.” Summary of
diagnostic tests for H. pylori is demonstrated in Table 2.

5.1 Invasive tests

5.1.1 Histology
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Table 1 Indications to test for H. pylori infection®”*°*>°

Strong recommendation

e Active or past history of PUD and gastric erosions

e Chronic NSAIDs or aspirin use with a history of PUD or multiple risk factors of UGIB
e MALT lymphoma

e Dyspepsia that did not respond to antisecretory drugs

e Family history of gastric cancer in a first degree relative

e Gastric precancerous lesions

e Gastric cancer
Conditional recommendation

e Unexplained iron deficiency anemia (IDA)
e Idiopathic thrombocytopenic purpura (ITP)
e Vitamin B12 deficiency

MALT; mucosa-associated lymphoid tissue, NSAIDs; non-steroidal anti-inflammatory drug, PUD; peptic ulcer

disease, UGIB; upper gastrointestinal bleeding

Histologic examination generally considered to be the gold
standard in H. pylori detection with high sensitivity and specificity of
more than 95%" because it provides information not only the density
of H. pylori but also the evidence of associated lesions such as atrophic
gastritis, intestinal metaplasia, dysplasia, and MALT lymphoma. Proton
pump inhibitors, antibiotics and pathologist’s experience can affect test
results. Enhancing the accuracy of histologic diagnosis can be done by
adequate biopsies from antrum and corpus. Routine special stains for
gastric biopsies are not required as Hematoxylin and Eosin stain (H&E)
is sufficient for diagnosis.”

5.1.2 Rapid urease test (RUT)

Rapid urease test is most commonly used for H. pylori de-



Table 2 Diagnostic tests for H. pylori infection

Diagnostic tests Sensitivity Specificity Recommended Require PPls, Can be used
tests to confirm  and bismuth ATB, in the

eradication  discontinuation setting of UGIB

Invasive tests

Histology™ 95% 99% * v -
Rapid urease test™ 85-95%  95-100% * v/ -
Culture™ 85-95% 100% * v -
PCR®® 100% 98% * v v
Non-invasive tests

UBT6396% 93% v v

Stool antigen test”®  93% 96% v v -
Serology with CIM™" 93.2% 96.2% v - v/

ATB; antibiotics, CIM; current infection marker, PCR; polymerase chain reaction, PPIs; proton pump inhibitors, UBT; urea
breath test, UGIB; upper gastrointestinal bleeding

* Endoscopy-based tests can be used for confirmation of eradication but could provide false-negative results. A repeat
endoscopy is recommended in cases of gastric ulcers, early gastric cancer, and MALT lymphoma.

tection because of its inexpensiveness and simplicity. Gastric biopsy
specimens are placed in a medium containing urea and pH indicator.
Urease from H. pylori converts urea to ammonia which increases the
PpH resulting in color change of pH indicator. Nowadays, there are
many commercial kits available including gel-based tests (CLOtest®,
HpFast®), liquid-based tests (UFT300®, EndoscHp®), and paper-
based tests (PyloriTek®, PlrontoDry®).57 Fach test is different in time
obtaining a result between 1 to 24 hours but its sensitivity and speci-
ficity are comparable to one another. Sensitivity and specificity are
approximately 90-95% and 95-100%, respectively.””*
5.1.3 Culture

Culture has lower sensitivity (85-95%) than RUT or histology
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but the specificity is as high as almost 100%.” H. pylori is a fastidious
organism requiring low oxygen (5-10% O,) and complex media with
blood or serum to grow on. To cultivate these organisms also needs good
quality of specimen handling, timely transportation, and experienced
microbiologists. Advantage of obtaining culture is that it provides
information about antimicrobial susceptibility. After failure of second-
line therapy, culture and antimicrobial susceptibility testing should be
performed.”

5.1.4 Polymerase chain reaction (PCR)

H. pylori can be detected by PCR in several types of speci-
men such as gastric juice, gastric biopsies, stool and saliva.59 PCR had
high sensitivity of 100% and 98% for gastric biopsy and stool specimen
respectively while specificity was 98% for both specimens.” The quan-
titative PCR has been developed to detect minimal amount of DNA as
low as 10 copies.” As small quantities of nonviable bacteria could be
identified by PCR, the study in 2006 revealed that PCR had been able
to detect 20% of biopsies with chronic gastritis on histology without
identifiable bacteria.” Moreover, PCR is able to detect antibiotic resis-
tance and virulence factors such as CagA and VacA.

5.2 Non-invasive tests

5.2.1 Urea breath test (UBT)

“C or "C labeled urea is administered orally and hydrolysed
by H. pylori’s urease producing ammonia and labeled CO,. Labeled CO,
is subsequently exhaled and collected as breath sample. The difference
between carbon isotope is that °C is non-radioactive so it is preferred
to be used in children and pregnant women while "“C is radioactive.
Until now, UBT has been the most popular and accurate non-invasive
test for diagnosis of H. pylori infection with high pooled sensitivity and

specificity of 96% and 93% from the meta-analysis in 2015.%* Apart from



using UBT as a diagnostic test, UBT can also be used after treatment to
prove eradication of H. py]orj.49 In patients with upper gastrointestinal
bleeding, the diagnostic accuracy of UBT is still high with sensitivity of
93% and specificity 92%.* False negative results happen when taking
PPIs or antibiotic. There was 33% of patients currently receiving PPIs
with false negative UBT.%

5.2.2 Stool antigen test

Two types of stool antigen tests detect H. pylori antigen
by enzyme immunoassay (EIA) or immunochromatographic assay
(ICA) based on monoclonal or polyclonal antibodies. In the systematic
review and meta-analysis in 2006, monoclonal stool antigen test had
higher pooled sensitivity of 94% and specificity of 97% compared to 83%
and 96% respectively for polyclonal stool antigen test.”® Another study
revealed that ICA stool antigen tests provided less reliable result with
lower sensitivity of 68-86% and specificity of 87-92% than the EIA stool
antigen test which had sensitivity of 92.2% and specificity of 94.4%.%
Stool antigen tests can be used to confirm eradication with high pooled
sensitivity of 93% and specificity of 96%.%* PPIs decreased sensitivity of
stool antigen test from 95.2% before PPIs treatment to 88.9% posttreat-
ment.”

5.2.3 Antibody tests in serum, urine, and saliva

Serologic tests of H. pylori are inexpensive and non-invasive.
The serological assay detects anti-H. pylori IgG in serum which gener-
ally becomes positive 3 weeks after H. pylori infection and persists up
to 6-12 months after eradication making it unable to be used for confir-
mation of cure.” Furthermore, another drawback of serologic test is its
lower sensitivity and specificity of 86% and 79%, respectively.” In the
study comparing 29 commercial serological kits, EIA-based serologic
tests had higher accuracy (78.3-97.8%) than ICA-based tests (66.7-
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91.3%) with only one ICA-based test having accuracy more than 90%.”
Most serologic tests cannot differentiate past infection from current
infection. Rapid test with current infection marker (CIM) test provided
sensitivity and specificity of 93.2% and 96.2%, respectively compared
to UBT.”" Upper gastrointestinal bleeding did not affect the accuracy of
serologic tests. Owing to difference in regional prevalence and strains
of H. pylori, serologic test response can be highly variable and should
be locally validated before using the test in clinical practice.” Other
than serum antibody tests, there are less commonly used urine and
saliva antibody tests. Previous studies showed that urine-based tests
had varied sensitivity (83-95%), specificity (89-96%) and accuracy (87-
93%).”*™ Results from salivary EIA tests were unsatisfactory with fair
sensitivity (81%) and specificity (73%) compared to standard tests.” In
summary, the urine and saliva antibody tests still have high variability

of diagnostic accuracy so test usage is found only in research field.

6. Treatment

Treatment goal for H. pyloriinfection is eradication rate of greater
than 90%. Choosing the suitable first-line regimen depends on known or

anticipated pattern of regional antibiotic resistance.”*

Treatment regi-
men comprises antisecretory drug and antibiotics. Treatment regimens
for H. pylori infection according to different guidelines are demonstrated
in Table 3.
6.1 Antisecretory drugs
6.1.1 Proton pump inhibitors (PPIs)

PPIs irreversibly bind and inhibit H', K"-ATPase on parietal cells causing
effective gastric acid secretion blockage. The meta-analysis reported

that using high-dose PPIs was more effective in H. pylori eradication



than using standard-dose PPIs (82% vs. 74%, RR 1.09; 95%CI11.01-1.17).”°
Standard dose of each PPIs is as follows: pantoprazole 40 mg, lansopra-
zole 30 mg, omeprazole 20 mg, esomeprazole 20 mg, dexlansoprazole 30
mg, and rabeprazole 20 mg. High-dose PPIs is defined as double dosing
of standard dose.” PPIs are mainly metabolized by CYP2C19 enzyme.
6.1.2 Potassium-competitive acid blockers (P-CABs)
P-CABs reversibly bind to K+ ions and consequently block
H', K'-ATPase inhibiting acid secretion. These drugs have a rapid onset
of action and are capable of achieving therapeutic levels after the first
dose. P-CABs are currently available only in a small number of countries
in Asia.”” At present, P-CABs released to the market are revaprazan,
vonoprazan, and tegoprazan. Vonoprazan is mainly metabolized by
CYP3A4/5. The recent meta-analysis reported high eradication rate
(91.4%) when using vonoprazan triple therapy as first-line treatment.”
6.2 Treatment regimens
Recommended first-line regimens for H. pylori eradication are
standard triple therapy and concomitant therapy. The previous Thai
study demonstrated high eradication rate (96.4%) of 10-day concomi-
tant regimen®, although the efficacy has been decreasing to 73.7% in
the past b yealrs.81 Standard triple therapy (STT) is another simple and
convenient regimen to use. 14-day STT provided 87.8% eradication in
clarithromycin resistance rate of 14.8%.% The efficacy of 14-day STT
might be limited in area with high clarithromycin resistance. Until now,
STT has achieved acceptable eradication rate of 52.5-72.2% over the past
5 years despite rising clarithromycin resistance (24%) in Thailand.”" On
the contrary, 10-day sequential therapy currently demonstrates lower
than 50% eradication rate.” This might be caused by low medication
adherence associated with regimen complexity. Therefore, sequential

therapy is not recommended for first-line treatment in this review. So far,
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vonoprazan-containing regimens have been more popularly used owing
to P-CABs’ potent acid inhibitory effect. The study in Japan reported
higher eradication rate of vonoprazan triple therapy (92.6%) than STT
using lansoprazole (75.9%).” Pilot studies of vonoprazan-containing
regimens in Thailand revealed low efficacy of 14-day vonoprazan dual
(66.7%) and triple therapy (569.3%), whereas 7-day high dose vonoprazan
triple therapy and 14-day vonoprazan triple plus bismuth yielded high
eradication rates of 92.3% and 96.2%, respectively.84 Another prospec-
tive study demonstrated high efficacy (94%) of 14-day vonoprazan bis-
muth quadruple therapy.85 As these regimens provided high eradication
rates (>90%), they were proposed to be alternative regimens for first-line
treatment in this review. Recommended second-line regimens are levo-
floxacin triple therapy and bismuth quadruple therapy with eradication
rates of 88.7% and 67.4%, respectively.86 First- and second-line treat-
ment algorithm was demonstrated in Figure 2. Eradication rates and
composition of each first- and second-line regimen were summarized
in Table 4.

6.4 Management of multiple H. pylori treatment failure

Multiple H. pylori treatment failure is an unsuccessful eradication
after completing two or more courses of standard H. pylori treatment
regimens.” Factors associated with success or failure of H. pylori eradi-
cation are interactions among host, bacteria, and systems. The most
common causes of eradication failure are poor adherence to medical
therapy and antibiotic resistance.” Barriers to adherence, e.g., regimen
complexity and adverse effects, should be explored and addressed. An-
tibiotic resistance pattern has changed in the past decade compared
with the previous study in Thailand, as demonstrated in Figure 3.7
The number of antibiotic-resistant H. pylori strains have been signifi-

cantly increasing except for low level of resistance to tetracycline and
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amoxicillin. After second-line treatment failure, it is recommended to
perform antibiotic susceptibility testing (AST). If AST is available, we
recommend using tailored treatment based on AST. However, if AST
is not available, we recommend using antibiotic with low resistance
potential such as amoxicillin, tetracycline, rifabutin, or furazolidone in
combination with antibiotic which was not used in previously failed
regimens. CYP2C19 polymorphisms also have an impact on PPIs me-
tabolism contributing to change in intragastric pH, and eventually affect
H. pylori eradication.” It is recommended to use high-dose and potent
PPIs or switch to use P-CAB to achieve adequate acid suppression.
Addition of bismuth could produce synergistic effect with antibiotics
and improve eradication rate as reported in the prior study.* Therefore,
adding bismuth into the regimens might be helpful in H. pylori treat-

ment failure. Lastly, treatment duration of 14 days provided higher

First-line treatment: 10-day concomitant therapy
14-day standard triple therapy (Eradication rate < 80%)
Alternative first-line therapy: 7-day high-dose vonoprazan triple therapy
14-day vonoprazan triple therapy adding bismuth

14-day vonoprazan bismuth quadruple therapy

Second-line treatment: 14-day levofloxacin triple therapy or
14-day bismuth quadruple therapy

Susceptibility testing (E-Test or Molecular test)

Figure 2 Proposed Algorithm for H. pylori management



Table 4 Eradication rates and composition of each first-line and second-line regimen

Regimen and duration

Regimen composition

Eradication rates

First-line regimens Thai* | Others**
Triple therapy (14 d) PPl + AMX (1 g bid) + CLR (1 g/d) or 67.9% | 75.7%
PPl + AMX (1 g bid) + MNZ (500 mg tid)
Sequential therapy (10 d) PPl + AMX (1 g bid) (5-7 d) followed by | 60.6% | 83.7%
PPI + CLR (1 g/d) + MNZ (500 mg bid)
(5-74d)
Concomitant therapy (10 d) | PPl + AMX (1 g bid) + MNZ (500 mg 75% | 84.3%
bid) + CLR (500 mg bid)
Bismuth quadruple therapy PPI + Bismuth subsalicylate (524 mg qid 65.1% | 81.3%
(14 d) or 1048 mg bid) + MNZ (500 mg tid)
+ TET (500 mg qid)
Reverse hybrid therapy PPl + AMX (1 g bid) + MNZ (500 mg bid) - 93.6%
(14 d) + CLR (500 mg bid) (7 d) followed by
PPl + AMX (1 g bid) (7 d)
Levofloxacin-therapy (10-14 d)| PPl + AMX (1 g bid) + LVX (500 mg/d) 78.2% | 83.8%
Vonoprazan triple therapy VPZ (20 mg bid) + AMX (1 g bid) + CLR 59.3% | 91.4%
(14 d) (500 mg bid)
Vonoprazan triple plus VPZ (20 mg bid) + Bismuth subsalicylate 96.2% -
bismuth (14 d) (1048 mg bid) + AMX (1 g bid) + CLR MR
(1goD)
High-dose vononoprazan VPZ (60 mg OD) + AMX (1 g bid) + CLR MR 92.3% -
triple (7 d) (1 goD)
Vonoprazan quadruple VPZ (20 mg bid) + Bismuth subsalicylate 94% -
therapy (14 d) (1048 mg bid) + MNZ (400 mg tid) + TET
(500 mg qid)
Second-line regimens
Levofloxacin-therapy (10 d) | PPl + AMX (1 g bid) + LVX (500 mg/d) 88.7%°°
Bismuth quadruple therapy PPI + Bismuth subsalicylate (524 mg qid | 67.4%"°

(14 d)

or 1048 mg bid) + MNZ (500 mg tid)
+ TET (500 mg qid)

AMX; Amoxicillin, CLR; Clarithromycin, CLR-MR = modified-release formulation of clarithromycin, LVX; Levofloxacin, MNZ;

Metronidazole, PPI; Proton pump inhibitor, TET; Tetracycline, VPZ; Vonoprazan

* Data presented in this column were from several studies in Thailand.

81,84,85

**Data presented in this column were from the meta-analysis.79
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MNZ; Metronidazole

eradication rates than shorter duration.” Hence we recommend treat-
ment duration of at least 14 days for H. pylori treatment failure. The
proposed algorithm for management of H. pylori treatment failure was
demonstrated in Figure 4.

7. Confirmation of cure

Confirmation of successful eradication should be performed to
avoid further complications of H. pylori infection and prevent transmis-
sion to other family members. Posttreatment tests are UBT, stool antigen
test or biopsy-based test. UBT is recommended as the best option for
confirmation of cure.” Posttreatment UBT was validated and showed
high accuracy of 98.3%.90, 91 Monoclonal stool antigen test is another

alternative confirmation test with high sensitivity and specificity of 94%



Antimicrobial susceptibility testing

Available Not available
e Assess medication adherence e Assess medication adherence
e Tailored therapy based on AST e Antibiotics not used previously or
e High-dose or more potent PPIs resistance is unlikely, e.g., amoxicillin,
e Consider P-CAB instead of PPIs tetracycline, bismuth, or furazolidone

e High-dose or more potent PPI
e Consider P-CAB instead of PPI

Appropriate use of each antibiotic
* Amoxicillin: 22 g/day divided 3 or 4 times daily
* Metronidazole: 1.5-2 g/day in divided doses
* Furazolidone: 100 mg 3 times daily
Patients taking furazolidone should avoid food and beverage containing tyramine, e.g., cheese, processed meat,
red wine. as this can predisoose hvoertensive crisis.

Figure 4 Proposed algorithm for management of multiple H. pylori treatment failure
AST; antimicrobial susceptibility testing, P-CAB; potassium-competitive

acid blockers, PPIs; proton pump inhibitor

and 97%, respectively.” Suitable timing for testing should be at least
4-8 weeks after treatment completion.49, 93 UBT tested at 2 weeks after
eradication therapy had comparable but slightly diminished sensitiv-
ity of 90% compared to 4-week posttreatment UBT.” Discontinuation
of PPIs and antibiotic should be done for at least 2 weeks and 4 weeks,

respectively, prior to testing to avoid false negative results.
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nalnmsmiuidoana:no:130a00n
TuwUoadunao
(Hemostasis and bleeding in cirrhosis)
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nalnn1siuidon (Hemostasis)

1. ns:usun1siUIAeAa:ns:uauNSSugomsinnauIFonluania:und

NANMITNAeA ¥3a Hemostasis ATINFWYisnana1mnIn
Usgnauane1i “heme” Laion Las “stasis” SUNINLNINIEN q@ﬁq
53@Lflwfiﬂumzmumiﬁwﬁmﬁﬁaaﬁﬂﬂﬁ%mm&lqzuul,ﬁyl,ﬁamﬁal,ﬁ@ms
AnnavamRanAaaiints Inunssammesdoni wiseanidu naln
mﬁmﬁamﬁ@ﬂgugﬁ (primary hemostasis) azNa INMINNEDeTHA
‘Vlaﬂﬂﬁ (s econdary hemostasis)

1.1 natnmsvnadenziiadgugd Wunszuumsrmaaanlag
dmIthnusfussandaden uasniimemasedend ldsuie
Su ﬁﬁi%’suﬂﬁﬁﬁ?ﬁm VI,G’TLm' platelet adhesion, platelet secretion LAY
platelet aggregation™”

1.1.1 Platelet adhesion lionilsmaaniden ldsuinaiduas
vlfingadeadriuiulsduldulddoyin 1dun nefuiusoaaian
WNIUNNENTU GPVI UNU von Willebrand factor (VIVE) WIUMN650
GPIb-IX-V Lazindadaaduiuindaaannumsensy integrin allbBs,
a2f1 vy a3

1.1.2 Platelet secretion L‘fluﬂSZU?uﬂﬁiwgdﬂadﬁﬂiﬁUiiﬁ;
agmeluunsyaraandeiden ﬁﬂﬁﬁmimé"mgﬂi'ml,azmiﬁmmmmﬁmﬁa@

1.1.3 Platelet aggregation WAMIE59 thromboxane A2
wlfRemaedvamaneidan 4manseduaad adenosine diphosphate
(ADP) vhlFAmmsvhrzaandaientisnntu wasinsnssdurn i alb3
vlmmeiu nssTuau awnlfAensnenguasandadonlufian

1.2 natnmsthaiansiiendegd Wunszuaumsfin ldifaem



uFsssasmIsUtuTaINSadeainnaw Inpandumsnauestiaians
LRl hNGRRG Lﬁaﬁﬂﬂgjmﬁﬁ%wﬁvm‘%u (fibrin) LAYMINLVDINAALEDA-
»LW‘]_I%H (platelet-fibrin mesh work) Nmmdﬂa”l.ﬂmaa intrinsic, extrinsic bay
. o r g X ;
common pathway fNMe (U9 1) Toenszuaunat azmmumugvl,ﬁ

AUNILLIUMST platelet aggregation®

Extrinsic pathway
Tissue factor (ll1)

FVila «<— FVII

Fibrinogen
ibrinoge Common pathway

FX = FXa

1

1

1

FV——Fa ———— lomv Fibrin !
Flla |

1

1

I
1

:

| Fil RN

, (Prothrombin) (Thrombin) \
]

1

Cross linked :
FXIll —> FXilla Fibrin mesh |

sUf 1 nszuIunsasebiaGen (Coagulation cascade) lun1svinuiianyiianfend
(HMWK, High molecular weight kininogen; PL, Phospholipase; Ca2+, Calcium)
(AAWUa991N Circulation. 2010;122:2068-2077)*

1.3 nszraumstudiimsifedadanluansng WeliAnens
anaavasTIvme Sssinssnumstiestiullldifemsudeshansidansnnifiu
14 dun nssiaumstudsmsasaaden nstuammsaaeaNEen (fibri-
nolysis) LLazmsmumiﬁuélzqmiaamﬁlmLﬁaﬂ (anti-fibrinolysis process)
Fimuaudnsiolli

131 nsvuumsduamaadeduien (anticoagulation

;ﬂl °l ¥ a % % < A ‘ﬂl a
process) LW@@’J‘]_JQN\ILZN@LW m@msm‘wﬂawnaomamaawmﬂmﬂﬂmﬂ
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NTTLIBNITAINEDA i'nmmzﬁszuuﬁﬂaamumauﬂmﬁaﬁaaﬁﬂﬂ
THArmMzduiangadu Suni nesvaunstiudimssteaaien lag
550890 (thrombin) LU ﬁ'iaS\II‘UISJ@ﬁ‘LL (thrombomodulin) laeins
N3 UNLIEYaL %@Lﬁmmmiﬁmmmaamﬁwﬁam%nmmaélﬁlaq
HilsvRaIRDn®® vhlMAemsnazdunavhaurasls@ud (Protein C)°
waroFMITamIanesllsfuad (Protein S) nlHAnmMsiudans
WaswaN factor V wae factor VI Wil factor Va way factor Viia
e wenmlaanniideslanTtide e anEen 1w wouassasdn
(antithrombin) %ﬂﬁmfﬁﬁi%mi 3l Q”’amiﬁmwnaqmamﬁu factor Xa, fac-
tor IXa e factor XIa'®"', heparin cofactor II (thrombin inhibitor), protein
Z/dependent protease inhibitor (factor Xa inhibitor), C1 inhibitor (factor
Xla inhibitor), tissue factor pathway inhibitor (factor Xa inhibitor) kg
alpha-2-macroglobulin (thrombin inhibitor)*"*

1 -4
1.3.2 NFTUIBMTIALANLRDG LAZATEUWBNSLULINITHAE

favdan owlwivdnlunssuumssaednden léun wanald (plasmin)
A a o . A a4 o o .
S ? mssaaenaneanInandan - LS Fedasaée tissue plas-
minogen activator (tPA) Wiy urokinase plasminogen activator (uPA)
1% dl ldl A . (<1 a |
slumimz@;mwamaaumﬂ WaaRlihans (Plasminogen) (it WaNENY L6
aehslafienafiatlastunmafanasaisdsdaafnniiniy Tusemeds
Sonladfaiudimasasdnden suldun specific inhibitor of tPA
(PAI-1), plasmin inhibitor (%% alpha-1 plasmin inhibitor) llag Thrombin

activatable fibrinolysis inhibitor (TAFI)"

2. ns:uoumshuidenua:msdudonisiinauidenlugiosduudo

v [<3 = | p a{ = 1 4
NNEFULEN AEHNAFDMTETNATUTENOUNNNARDNTELIWM TN

A ° Y a ;’j ! 1 A =y a
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2.1 nalnms%mﬁamﬁmﬂguqﬁ wddsnaasnanianiisngg
(thrombocytopenia) Fsfiauanwatna bn 1euA 526U thrombopoietin 7
anad MInemavhnuradlanizgn fenainannig amganensalnae

A & A @ v 9 G A o A .
Wwammudluivamnemuos Wudu mafmindadanlaashaile (splenic
platelet sequestration) MNANILANNAUIDINRDALRDAMNDITINGS YD
miﬁmﬁmﬁawgﬂiﬂﬂmﬂm’az low grade disseminated intravascular

. @) ¥ 9003 X ° @ A GL N A o
coagulation luen™* uanmniimsvhameasndsbon rthendnmedu
udeglalanndianas SuunasaINNIaaasa thromboxane A2 M3
waelag transmembrane signal transduction % NN5aAa9284 GPIB,
allbB3 MaNaauraImEuananiaan (platelet inhibitor) {Huan??

2.2 navl,ﬂm'sﬁﬁmﬁamﬁmﬁaqﬁ 2¢dN158379 procoagulant
factor Nanad MATUNALIANNMINNULBITARFUNANRS (LN vIVE
NAsNNNERANTvaandan uanmittaand fadunarnanmsanadwad
a a AJ a dl U % v A a
Amnfwa FaRennmanigihesulssmuansidiauas veafieaniigm
PNMITYATHITAUA (INMIFNNNATAARS WIaNMNRNEvaMIGn
K A v 25 \'L A | v v o 5Ls.19.z| o @ @ o a =Y o
WMAYAH)” nNna inTInansngnees v ikt ediuudesinasgnfaddnae

A | | 1 [~3 | [~3 A a A [~
Banpandie weaehslsfionussmefiasiionuRaun@ lunseuaumsuwddi

A ° Y A tal A U z ;% 1 A
P09B0n eevh lmfnduden lheaude nands
2.2.1 nalnmsthandeasiladsugfl ludihefidnmediuudeay
fmanszdumavhauans vwWF fisnnan A0830ustia unconjugated N
v ELSJ a | [~ A ~ X 27 KR A
aznIzquiiiomamenguaasndafoansnnau” sINiNT80a209
A Disintegrin And Metalloprotease with ThromboSpondin-1 domain

(ADAMTS)-13%%
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anticoagulant factor anad WA 1Ws6ug TUsdlwes was wonfssanin®
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aehslsfimamniiladumenonannsydu 1w madiats nMazla
winsmavham avh liangadenaidely avdena bivh iiAniRaneanvie
hlfAnnmegeduramannidond Faluumemnai avranamisneazdee
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1. mfszLﬁa@aaﬂﬁﬁwﬁu‘%ﬁummﬁmawaa@wLﬁ@@@hwa%ﬁaqa T
MMeRanan MIsUUMaGueNIEImLBIINTaaadaamIL e (variceal
hemorrhage)

2. mamﬁa@aaﬂﬁvlsié’uﬁuﬁﬁummﬁmawamLﬁamﬁwaéﬁaqa
L maglﬁa@aaﬂmﬁmiﬁmﬁmmm@aq 1NALNANNNMIVINAGDMT LNG
Tunsemnzanns Wudi nasmaniiAnanmssaeshesadnn i
VLaJw%ammﬁu‘lﬂ %GL%HTYJ'W “accelerated intravascular coagulation and
fibrinolysis (AICF)”*

3. muderaanas Taelidius Tusmmeudef 1 uas o7t 2
mMsfiAanaanNimit Banoane lsiu Baarim lva Baesan uaes
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WNANMZAARaNMNANNIFLI INITRANMZIA DA NEINAEINITT
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AanMT aaniin 2 NAN (LEAIGINNS1SN 1) Aa
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1. NANNAANNLFE 96N aviilamalumsifiaifanaanitaani
Spuaz 15
2. ngnARenuFesge Slemalumafiaifeesensnnniiesss 1.5
A = = :dl o Y A 1 d‘ ::!Id A o v A
WaRnmudaaeanfisnansnyi i NaNAFRLBINHANNTALTS Waavh lae
Aaa
36
MUSUTESUAMNALS UM RNz R AeaNeNRaIMITenNS

1%E\I:Jﬂ’JEJ<§TULL%\‘1 99898 American Gastroenterological Association

a15199 1 szauANNEeslunisiinnsiReneenaanasnsinRanistuglaesu

ud (61989m 1% European Association for the Study of the Liver: EASL)**

ansisslunisiindensansn ﬂ':'lmi'ilaﬂunﬁl,ﬁmﬁaﬂaanga
(deeninsagay 1.5) (¥1nnd1308az 1.5)

- mawziludesfas - msdaandesemadiwifuasausan

- mimm‘fﬂ‘lufiu’m?]aﬁmam (Endoscopic retrograde

- MIHBARTIEIUAI RN NABAETIYNS cholangiopancreatography: ERCP)
(Trans-esophageal echocardiography) - msdasndessanoite (Endoscopic

- msensdwiiosy polypectomy)

- nsldaneinrnasunaeaidonsizasiu - nisdesndaaiitesavasmdansilis
(Hepatic venous pressure gradient USLIUTIBERDIHS (Endoscopic
measurement) esophageal varices ligation)

- M3nwINISIAUMEIINTow (Percutaneous - NNBWHY

radiofrequency ablation)
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(AGA) T @.¢. 2021 RLAANNLANGNIANN European Association for the

Study of the Liver (EASL) 11 @.¢1. 2022 ag/luinssun daugnslumsned 2

a15199 2 szauAnaEeslunsinnsiensanaaracnIsininansiwgUieauud

(61989m18 American Gastroenterological Association: AGA)*®

ansiisslunisiiadenseans mwu‘im‘lums;ﬁmﬁanaanga
(¥weninfagaz 1.5) (3nn31388az 1.5)
- msldaneamriala - msldaneszuneniedasan
- MsldanedwEIBNAERAREAMAI - N1TABINABINIGLAKEIMNS
nand - nMsdesnaaImaAUeIMIIIINAUNsldgUnal
- MInaniln Tnnasaulunisngaden uz159
- mslddenanidonanalagfia non - Endoscopic mucosal resection (EMR), endoscopic
tunnel submucosal dissection (ESD)
- NN9EBINADINLAWEINIS - msdesndasaniaiwinduszsudenlaetaniy
- sdesndaaiion1sifeds uazs  Amsiandsiilengauenyaan
w38 MIRRdwie - ANSHBINABITARTII1INALALIINAUTN1TAR

- AN9EBINABINENIABKIALAZAY  Twlie
| 1a o Y & | v o a & da |
sonlaelidnsaanainiiiansa - nsdesndnsAnnoiefifawianinndn 1 ga.

UANYAA" - ms1eanel@emsnieninias (Percutaneous
- Msdeenansdansidaualaglalfl  Endoscopic Gastrostomy)
o & & s & o
REETIG) - M3 TweAY

- msdasndaaiiasanaamdansille - nszvinledunas

USIURADADINNS n3@nguiaaeazaneludunisiov

) v v a & da o a @ wdw 1§ o [T S
- NNIFDINADIARARILBDNNIWIANDEY - ﬂ']‘mlﬂﬂ'ﬁﬂ‘lﬁﬂﬂLZI’W]aW]I?II[?IELLY\GL%NN']%L%EJEl‘lJ

N1 1 9H. - (Percutaneous transhepatic cholangiography)
- mslanadheniela - Transjugular intrahepatic portosystemic shunt
- Mz ludaortos (TIPS)
- mMaadwilauSnianio - MSSNMNSSIAUMeINTow WIBKIUN1INTS
- ﬂ'liLﬁ]']xli’ﬂ%g'%Lgﬂﬁ'Nﬂﬂﬂ dusunaanLianuns (Transarterial chemo-

embolization)
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Whole blood viscoelastic test (VET) Hlugtuiunilsaasmsian s
NTLLIUMITNNIR AU FILaNNTRTNAIAANNAAUNGVIL SN aMaY
mavhaueanaaden Tadelumsudsnuesion aannauszuumssai
AR ¢ MInsaafislluiiaqtis 19 thromboelastography (TEG) uay
rotational thromboelastometry (ROTEM)® andasamseinmluiiagif
WU VET trhaeme isnsdsyneusasdeniiailasiunmsdassan
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Suiden (transfusion related acute lung injury; TRALI) 30 NILLS
Lﬁ@@iﬂﬁafj BILNNLNL (transfusion associated circulatory overload; TACO)
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Madnm urananeaandlae Tripodi WA DIANNINAUS
| a . a < A Ll v [ U a
3¥9IN9M3AA thrombin LLagﬁimmma@ma@M@m SFAUWTS WUNLUSD
LNAALRANNINATN 56,000/au.Nm.sl,usgﬂwé]’uu%a H9sa 0V NS
1Y . a X [ P 3 =] e Ay o o A

8519 thrombin Reawle ueaehslsfony madnuidfidestafiosn
v A [ d‘ ni o dj A 1 ° [<3 A 1
9T A UM T UFITUNIUTINNAAMTNNUTDINEALADA 1 T% VWF
g

faqriudialiifayaifaaunitsuanisnnadsius s Sanos
INSaERaRUAMNEINNNZ RN INMITYRTanNT Maanelag Alvaro
warany” WuNTssINRRnmvhiARdayes sl nELIn Y
demaanainmavvinnms it heduudsisindadantias 50,000 /au. s,
Toonwulumsisenmetsanvde @i Maasgwiadu nMsanawtasen
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Thrombopoietin receptor agonist (TPO-R agonist) L‘flumﬁﬂmjs\l
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whSumsvhviaamsvisiuadmuaze lsy lawn 81 Avatrombopag®” wag
Lusutrombopag® laefinmsuSmsensian
(% cldl [~ A gj U 14 1
Avatrombopag: 60 1n./5u lunsdiiindadandeduiouna 40,000
A % dldl [~ A 2-// EX ) ]

/AL.NN. 3D 40 NN/ Mmmwmamaa@m@uaﬁwm 40,000-49,000
[N ST 5 0

Lusutrombopag: 3 NN/ szznaflh 7
¥ A 1 }g/ A £ 6 ‘AI < A
mamaaaﬂuﬂqmu fia MsnsnamaimHadnENe lum g Ran
L % [~ 1 o [~ £ % < A A dj 1
SVPHIGIIEN wasllduindasliindadonmeaanion Fehaanloma
lunaiianne platelet refractoriness MWaWIA6 USUABMITUSMITENGNN
SEAUAMNTUNTIVRITULDY e NNTULIITRIM |9 Lay Faeszznmf

wshzaNTUMSYhTRnMiu Fouanslugui 3

Avastrombopag (CTP A-C, MELD < 23: liifias/fuanmuszauansiu)

[ 40 Wn/du ]

sraLyNimanng

[ 60 NN/3u }

Lusutrombopag (CTP A-B, MELD < 23: lsifiasrlfuenauszaupnsi)

( Lusutrombopag 3 §n/3u } [ sTaLyINiRONNg J

Juit o 5 7 9 10 13 14

~lifielfuentindl Crel nanndn 30 naANT, z‘u‘q‘l}iﬁiaqnn'nﬂnm‘lﬂn:ﬂﬁ‘ CrCl tandn 30 na/uni

gﬂﬁ 3 381150511581 Avatrombopag Wag Lusutrombopag

(AAUUaINI9N Gastroenterology 2019;157:34-43) (33)
(CTP,ChiId-Turcotte—Pugh score; MELD, Model for End-Stage Liver Disease;
CrCl, Creatinine Clearance)
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A19197 3 darnlunislieangw TPO-R agonist™

U U s Ca U W s o o
darinanysol davaannns
(Absolute contraindication) (Relative contraindication)
- uenlungu TPO-R agonist - fiheifiArdrsasanusiansazaslafiniale

- fiusziinaonidond1nadiagasin  N13i19nATazEin (Creatinine Clearance) %oy
(portal vein thrombosis) ¥aaAdon  nd1 30 an./wift w3 guhedidrsunissa
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715197 3 Balthazar CT Severity Index Staging (16)

Balthazar CT Severity Index Staging: ASLLUY
Grade score

A - Normal pancreas 0
B - Focal or diffuse enlargement of pancreas, including contour irregularities, 1
non-homogeneous attenuation of the gland, dilatation of pancreatic
duct, foci of small fluid collections within the gland
C - Same as B plus involvement of peripancreatic fat (stranding)
D - Same as B and C plus single, ill-defined fluid collection
E - Same as B and C plus > 2 ill-defined fluid collections and/or intra- 4

or peripancreatic gas

Necrosis score (%)

None (Uniform pancreatic enhancement) 0
< 30% 2
30-50% 4
>50% (non-enhancement of over 50% of the gland) 6
Total score 10
CT Severity Index

Low degree 0-3

Middle degree (6% mortality) 4-6

High degree (17% mortality) 7-10
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g‘dﬁ 5 LAMSs (Lumen-apposing metal stents)
(A) AXIOS™ Stent, Boston Scientific, Natick, MA (B) Niti-S™ SPAXUS™,

Taewoong, Seoul, South Korea
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Gl Quiz

Quiz 1. A 24 year-old-female presented with epigastric pain. Gastros-

copy was performed which showed abnormal findings as follow.

1. What is the most likely diagnosis?

A. H pylori gastritis
Autoimmune gastritis
Xanthomatous gastritis

MALT lymphoma

=o QW

Fosinophilic gastritis



Quiz 2. A 23-year-old male presented with chronic intermittent ab-
dominal pain, non-bloody diarrhea, and fever for b years. He has

been treated with several episodes of antibiotics and surgeries.

CT enterography was performed.

2.1 Name the sign of abnormal finding.

2.2 What is the diagnosis?
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2.1 The mostrecognized gastrointestinal society in South
East Asia
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2.2 Collaboration with Asian Gastrointestinal societies
in aspect of academic events and research
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2.3 Create reference academic issues or topic such as
guidelines, consensus or common diseases for national and/or internal
Gl societies Vi3avdasne Afemnd i iulsemeuazsesy inter-
national GI/societies

2.4 Serve member in terms of gastrointestinal knowledge
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2.7 International session with collaboration with other

exist GI-Liver international meeting
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