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Hyponatremia in Cirrhosis

SsAAU  DoununUIUNMW

uBYY 91S0UNa
miwlsamaduamsuasey medmasm a3
ADISUNNEIN 13 NIVENAE JIA AN

maglmdealindonsh (hyponatremia) Wiwnziinuléiaslugihe
decompensated cirrhosis HasanndanuRedndaasnmssnsn N@;aﬂadﬁﬂ%
| 1 D= = 21 VN o [ 1 22 i
TNMY LmeNm‘zﬂﬂmwumazﬂu@mmmmmmumw 5017 welluszes
wsndalainsuienna EY AUNTTENAMIANIINLI hyponatremia
[~ (%3 ;il/tu . . . Ld < 3,4 ‘g
usharianswennsoilaa (prognostic indicator) lanissiuuds®® vislusser

! oV v . o 59 A2 V| o A X =
ﬂauLLazmaﬂmumsﬂqﬂmmm mMsiRsldsuann wlaiinanauiinig
=® Aa v | 3 [~ o o :::I a % a 1% d; (%
Fridusiee sntwduddy wavSudimavanndaduenine 14 lumssnm
2, | I3
ma:;ﬁimmwwz ¥ &NNQN Vaptans %@aaﬁqméﬁu arginine vasopressin
4 renal tubules Y% 13n50NMITU solute free water Ieensiitse nBmw
X v ) < | v '

A1¢ hyponatremia M@ﬁammm wnsnutitendn 2 NANGNHN
natnmsifislsa Ao 1) hypovolemic hyponatremia k8¢ 2) hypervolemic
hyponatremia 38 dilutional hyponatremia

Hypovolemic hyponatremia \N®AINNIF2A plasma volume e
asraTumeazlinuinlugawinamBenuan dnieanmsiesuendus e
sl

Hypervolemic hyponatremia SNag@sIanii Mg sviaduasaiiu
= A | o P A X R !
Wunaanmaileld 199040 solute free water |6 uitiaznani nax

hypervolemic hyponatremia dundn
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A9MARDWIA:ADULN

Mﬁaaﬁuﬁﬁﬁ@mwmaem’az hyponatremia elu;:iﬂam"]mtﬁﬁail’qvla\i
FORUWNAIT e serum sodium TEFLTEINT 130 39 135 mEQ/L WM
aa o X | . 11 o { o |
ALl NNMIRNINNLNINIITUNTTH NAN Gines P Mazdfufishn
130 mEq/L Wwnusilumsitasy osandsinoeifiuiues nams
Fnmemagnaasnmeidsuanehetiullamuddiaana madnmy pro-

. . vy o @ A Y L v v 12
spective population survey nguathediundeiinmehludasinsinde
WUNEINIITD IR hefsEdl serum sodium <136 mEqQ/L uazilssannsmnils

lunfisesu serum sodium <130 mEq/L (@15799 1)
wersndn
wensrdieansnmeinendasleunssiumsiaelasenihemody-

namic 8¢ neurohormonal adaptation Elué'ﬂwﬁmﬁmazﬁmaz portal
hypertension (MW 1) laeiina bnmdn 3 Usems taun

1. Systemic vasodilatation

MA@ systemic vasodilatation tEudunaaNAdenaIeathg vie
NNMTANTULDI local ey systemic vasodilators UM INYa00LE0

splanchnic @8l UasGa vasoconstrictors anas leailadedl Wil ade

£1519% 1 Prevalence of hyponatremia in cirrhosis with ascites

Serum Na (mEq/L) Prevalence (%)
<135 49.4

< 130 21.6

<125 5.7

<120 1.2
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| Advanced cirrhosis |
l Portal hypertension

Decreased systemic
vascular resistance
!
| Effective arterial
blood volume
!

Non-osmotic
arginine-vasopressin
Systemic circulation hypersecretion Kidney
V, receptors ; I ) V, receptors
Arterial Tubular water
vasoconstriction reabsorption
i 3
1 Arterial Solute-free
pressure water retention
]
HYPONATREMIA

N9 1 Proposed mechanism of hypersecretion and renal and systemic effects of vaso-

pressin in cirrhosis with ascites

13 é % A |4 z .
)" Gegnnszduliinms $19snnaules endotoxin

TUNARIN nitric oxide (NO
A 2 a o o o v @ Aa
mgﬂ@mmmmqL@ummsl,l,aggﬂmamaﬂuaaaﬂuﬂnmmmmm portal
systemic shunting WNIULAEHNTAAAIY9 reticuloendothelial cell func-
tion '°
MA@ systemic vasodilatation o systemic vascular resis-

tance anadkazi iy ;ﬂﬁﬂizéju endogenous vasoconstrictors NN
2. Activation of endogenous vasoconstrictors

NaINM7A systemic vasodilatation YN IWRUSIGUA carotid way

renal baroreceptors aAad A9iinmInseduszuuna lnehae aasiemellu
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M35N¥ serum sodium 3 [6A 520U renin-angiotensin 3¥UUUY 1%
WIsHn waraeslun antidiuretic F9avvhliiiamsgendusasihuazings lu
SseEiRsENRANN MTaWaaULaYANTanad0Y systemic vascular resis-

tance
3. Water retention

MA6 water retention WUNAMNMIANTUIDS vasopressin Aa
MU UBIGaN1IZNN effective arterial volume 8RR I@EJ vasopressin Y
6
Z]Vlm‘flu antidiuretic hormone (ADH) wﬂﬁ’lm 1H190YY solute free water
2 A o8 va . 4 16
16 Zovinlifianne hyponatremia lufl K2
FaRansananwensridiadhadiu agwuiinig hyponatremia 13
thasuudefianaiendasivaaslaud FWnaeria warimsfnmnay
o X da 2 0x 4 - Vs
WENRWLT gaslamiimaiisauiiasionmeia Mae hypovolemia |G
plasma renin, norephinephrine Wag ADH Feflany ymﬁuﬁmmaﬁu renal

impairment LAY ANNFULTIVNNNILIULTS (AW 2)
AU "AYN1vAaTN

MIfNENNaNITENUlAERTIAINATE hyponatremia slwiiﬂwﬁu@miu
nawhlgenn fiasaname hyponatremia Ao lugh LT 97 \Wuszezrae
(advanced cirrhosis) @egtheluszasiliindoimashe snnaneaguda il
%aagaLﬁ;mﬁ’umamzwwmﬂﬁﬁﬂmﬂmag hyponatremia thesuuded
Aauinadfia
wavov hyponatremia fan1sH1vIUYOLS:UUUS: N

slwgﬂ’mﬁvlaiﬂ%@ﬁu 7% hyponatremia A8y HAAINSNTEUL

15 WFITIUNANNIANNMIAR NeIUIN (brain edema) Wi 1ha%? U w0

waroanTranuaNNAnUNAAL focal neurodeficit Twnsdiilifinguuses]
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Plasmarenin  Norepinephrine

‘mwﬁ. 2 Cirrhosis of increasing severity - no ascites, ascites, and ascites plus renal failure
(RF) due to hepatorenal syndrome - is associated with a progressive increase in
plasma renin activity (ng/mL per hour) and in the plasma levels of norepinephrine
(pg/mL), and antidiuretic hormone (pg/mL). This progressive rise in the secretion
of hypovolemic hormones is associated with a vasodilatation-induced fall in mean

arterial pressure (from 89 to 75 mmHg) and a reduction in the plasma sodium

concentration (from 138 to 128 mEq/L).53

[ ~ a . . 17 VN o
theoal s#3e l¢anmsifie cerebral herniation'  loemMIas “wwusHy
JLALVRY sodium LardsITIMIanadYay sodium

oV A 2 A o v @ Aa
fFaluifims@nsnssfivemamessuulss wﬂu@mmmmmmw
hyponatremia Weianise umsnineadtin wuheamsenes) 289mag hy-
. v o = Y% 11 & < DX ' |
ponatremia M@ﬂ’;a@mmqwﬂl@uaymﬁ Fahaswnnesie wlvgy

\N®@ hyponatremia a&h@%m (chronic hyponatremia) ‘V‘iﬂﬁ HDI 111D
USudhdniiunmeisl osmolality enle aehslsfiens wunme hyponatremia
o a 18-20 . . !
Vﬂiﬁm@w low grade cerebral edema I@HL@% second osmotic hit ¢18
astrocytes (first hit @9 ammonia WaY 13 neurotoxin 5%9]) ‘V‘iﬂﬁlﬁ@m?z
encephalopathy (MWH 3) ANN “NREIIN9AIE hyponatremia LA

hepatic encephalopathy %ﬂﬁ%ﬁﬂg?% T Wb VLG?TLLﬂ'
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[ HYPERAMMONEMIA | HYPONATREMIA

Increased
Glutamine
synthesis

Increased Decreased
intracellular extracellular
osmolality osmolality

Water shift from Astrocytre Water shift from
extracellular space swelling extracellular space
Reduction
of intracellular
osmolytes

Astrocyte
dysfunction

Factors increasing
ammonic synthesis
Progressive hyponatremia

HEPATIC ENCEPHALOPATHY

AN 3 Proposed interaction between hyperammonia and hyponatremia on brain astro-

cytes and possible pathogenic relationship with hepatic encephalopathy

1Y

1. S¥61U serum sodium LAY serum ammonia \uilade M aﬁ%
ﬁﬂﬁlﬁ@ﬂjmﬁa\l@ﬂﬂa‘ﬂm electroencephalography 1%ﬁ§ﬂﬁﬂﬁULL%021

2. M"Y hyponatremia Fuilade " eevdnaasmsiia hepatic
encepahtlopathy slmiiﬂwﬁiﬁ%umﬁﬂmﬁw transjugular intrahepatic
portosystemic shunts™

3. M1¥ hyponatremia Fhilaen” eesamsiia hepatic encepha-
lopathy Gl,uﬂzﬂwﬁv[ﬁ%umﬁﬂmc%ams}mﬁ Mgt
4. Serum sodium 4 independent predictive factor 9843 hepatic

encephalopathy23
A2 “WUIUSS:MI0N12: hyponatremia fAunTo:unsndaugavlsAAuNgo

UONAIN hepatic encephalopathy WA Sewunag hyponatremia
fanu wiusTumMIsunIndeudus vadlsadiuudesny laawmzathais
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YNNIE6f serum sodium 6AT 130 mEq/L 7M1¢ hyponatremia Luifade
L‘Jm‘ﬂadmﬂﬁ(ﬂ massive ascites, spontaneous bacterial peritonitis, he-
patic hydrothorax 8¢ hepatorenal syndrome%25 uaﬂmﬂf‘:ﬁﬂ’mé’a@gﬁ
sieruarsinasnlalld fmsdneduduiome hyponatremia 14 inde-

pendent predictive factor ma@@mww%ﬁmﬁé’aam%
AU “WUIUSS:M310 hyponatremia AUNISUIARUANNNYMAU

WUNY hyponatremia mﬁm‘ﬁﬂﬁlﬁﬁ cental pontine myeli-
nolysis (CPM) La% extrapontine myelinolysis (EPM) %é’@ﬂﬁﬂh@f@ﬂ@ﬂﬁﬁ 2161

23 nNTIENb

loeflari@nisniaes CPM waz EPM gszming 0.94-1.2%

2291 .61, 1987-1989 Faiiluh retrospective review VDINAMIATINNAINST

A Aa i . v AV o ! o

\"8#37 (postmortem examination) TuithefléEumsgneadiu 14 :1e wu

CPM 4 T¢ Wz EPM 3 78 laglu 4 1efiifin CPM wuhfimsiisaues
. ' 27,28

serum sodium 2&950157 (21-32 mEq/L)™"

{adat " esasmaifio CPM lugihedldFumatignenesiu Téun széi
MELD-Na score 3 e hyponatremia &% hypocholesterolemia na
{de An1siAsuitlaswasseiy sodium luszwinsehdia waydlauy

S o . 32
ﬂ%mmmﬂﬁ blood components LLazm{lﬁ 1TWRININ crystalloid ALY

“anNa N CPM Uz EPM ud2 m3ifinnig hyponatremia £l e
themdstgnenesiy dasee/lulsenentnanuiiv 1fiang delirum Ag acute

. L N A X A X33 o
kidney injury N3¢ acute cellular rejection LATMSAR@NNL AU

A % | % gj 2/ % 1'% [~
mssantanmdslgnenediuin. andeyslunmeneaudisldng il
madentiu 3etfa qUlalldhnag hyponatremia # ‘swasiadamnmasasiia

[ ! o 18,9,33,34
viagneesiumda s

N1sSNYIN12: hyponatremia

A A o R R @ o @ A .
INOITNWIDITUDUEULLIN @D NITLENAIY hypovolemic hy-
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ponatremia 88NN hypervolemic hyponatremia (dilutional hyponatre-
mia) LHasanimasnmuanehaii i hypovolemic hyponatremia 2%
ShEnEM3 I normal saline Waia plasma volume FINFUMIATIAM
wazuAly e 1w M3 Renduil Tgitsnnifuly

TufitiagnaaAemssnen hypervolemic hyponatremia Hunagn &4
L‘flmmasﬂa@mi%ﬂmagjﬁmﬂﬁlmm?ﬁu solute-free water

Taeii S unesninifiaseduvas sodium <130 mEq/L® athdls
f‘“mmﬁavbiﬁil”agaLﬁmwaﬁaumxﬁm@’m’%'mﬁ%fﬁmﬁizém sodium whls

wsuNeSnazanaduwindanane 4 Wade Gak
1. Fluid restriction

o v o ~ N 11,35 ] '

MINTEIN 1-1.5 8696100 Dol standard of care' > WHWLN

Usg yBmnmssnm irasdsin wlnaldmalunmstiasiuldsedy sodium

daslUniudin wellsigefiseyei sodium %@amﬂum‘nﬂuwwﬂﬁﬁ@ B

1 z:; U Yoy o @ 9: A 2 1 a

1 mﬁmmﬂmmmm@mmaauaaﬂ’mum 1 8915

PNMIFNELLL prospective randomized w3k /Seuifien ALY

vaptans SNAUMINAAH Wsuiungueuaniidiunmdneiinesaeauden

WUIMTNBELREDE IR e BNIOYN YRy sodium WANIUNINNT 5

mEQ/L e 0-26% i

2. Hypertonic sodium chloride

M3 hypertonic sodium chloride WHasy 195861 sodium AN
o o VM | o 6 A . X = | o 35
VL@I LL@]NﬂVLCﬂNaVLN%']u LLag‘V]ﬂﬂﬁN ascites L% edema JNUL QJVLS\ILL‘H,EH{]

3. Albumin

"WSUNS ¥ albumin infusion WU WNSOMANTEGL serum sodium

4 A Y A % a v ~ 2\/ a v [~ b2
\161 HANTDHNE UL UATNITUHIVELNEN 2 Fu NWRLINLIN case report Gl%@
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1he 4 T8 wuhlu 3 Tefidlu cirhosis davimue weldldmalugiae 1
I . . 39 1 au A o |
el acute liver failure™  w13def aaflu RCT hludile refrac-
. AV vo o v 3 ) Y o aX o @
tory ascites MlasUMsTesh 3 Fuudadalsifan o 24 8w
pangy naausnilungueuaagaldsumahiierh 1.5 dasdatu TNy
1ionda sodium 80 mmol Fa¥u WeLTUNGNA aagaleiumssnenitu
WAENTUNGALINUG LS albumin 40 g dafusnéne Aaemandunm 7 Su
1 [ l 2/ . . . 2 b4 .
WU gthe "ansemudams i albumin infusion 6@ wazmsl# albumin
infusion £49 1ANSOANILAL sodium AN 124 mEq/L 14 133 mEq/L 593
fUS free water clearance HAXNAW LAYIEL vasopressin anFad wananii
mj'mﬁvlé’f%u albumin LN@ renal failure, severe hepatic encephalopathy
wazdama " uiia lulsmeninatihaninguenuuathaite Wy uagd
Y A A X o w40 , @ o oV
whliAemsfiadeteanidng® athslsfiona m3lk albumin &elaifin

%

standard treatment tHasandsimafnsisuiientutasitoray i

€

%

° L Aav £ [ dl a (%
mmu@mﬂmwmaauaalﬂimammwmmﬂﬂuﬂﬁm@mmNamﬁm:n W
4. Vaptans (Vasopressin receptor antagonists)

yinnalnmafinne hyponatremia Tudiheduudafinavadhadiu as
wuaeslaudial °w¢'§iyslumil,ﬁ®m’w§ﬁa vasopressin Hamdsann hypo-
thalamus ium’;sﬁﬁ effective arterial blood volume ¥MAJ I@mﬁawé’q
PONINLAIALIUNY receptors U849 vasopressin Fafiviaviae 3 780 Téun Via,
V1b, W&y V2 receptors g V2 receptors Lﬁagﬁmzé’jmzﬁmﬁwﬁﬂu antidi-
uretic response W Via, V1b recepotrs ‘V‘iﬂﬁlﬁ@ vasoconstriction LE
N3euMaVAS adrenocorticotropin’! (M519# 2)

Vaptans aamw%ﬁ]u V2 receptor antagonist ‘%@ £ 5@ V2 receptor
989 AVP # principle cells 984 collecting ducts 39iinenAifitse vEmw
Tunmatisayey serum sodium Tunmefifissdiy vasopressin 3 13 syn-

drome of inappropriate antidiuretic hormone secretion (SIADH), heart

Hyponairemia in Cirrhosis 9



A1919% 2 Pharmacology of arginine vasopressin42

Receptor Type Location Pharmacology Physiologic Effect
Via Vascular smooth muscle,  Increase intracellular Vasoconstriction, aggregation,
platelets, liver Ca® gluconeogenesis
V1ib Anterior pituitary Increases intracellular Stimulation of ACTH release
Ca2+
V2 Principle cells of the renal  Triggers an increased Increased reabsorption of free
collecting duct rate of insertion of water, decreased plasma

aquaporin channels in osmolality
the apical membrane of

the renal collection duct

ACTH = adrenocorticotropic hormone

failure L% cirrhosis
| zd A . | g: Aa Lo 2.1/
I@aaﬂuﬁqmuumm conivaptan WNHUNAONIEUEN Via receptor
ZavnliAe systemic vasodilatation wazaaynling variceal bleeding
2 . | % v Y o @ v 1% . 2
99819 renal function weiasene Gk andudasld conivaptan slm‘jma
funds msldmuanussinssTnastaihninssrissslominuand,” e
pEheTaUAaL MSUeNdaulTly selective V2 receptor antagonist YNVNG
(@15199 3)
152 " NENTW2RINTSNWI628 vaptans GluN:'ﬂ'wémeﬁeﬁﬁ hyponatre-
mia
mﬂaq'm selective V2 receptor blocker ﬁwﬁuﬁ tolvaptan WNEg
ST L F3UMITUTaINOIANIaINIUAZEN NSSNNTE hyponatremia
[ o 43 Y a v . .
slu;:{mammﬁe 9N annMIANATULUL randomized controlled trial
. . . . 44
(Study of Ascending Levels of Tolvaptan in Hyponatremia - SALT trial)
d a4 y 2y e o4
MUSuUWEY tolvaptan ﬁummaaﬂslu@ﬂamm hyponatremia &4 M4n15
=< Ao AV ve o \ | @ .
@Tﬁmm\lwuﬂ’m%i@iu tolvaptan YNW#N® 225 At ’mel,muvmu congestive heart

failure uaz SIADH Hiihe 63 auiiiludiuuds (wngileffl Chid-Pugh
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M1919% 3 FoyaNeIULINGH vaptans

Name Compound  Rece- Route of  Specific studies Current status
ptor admini- in patients of clinical
stration with cirrhosis  development

Conivaptan ~ YM-087 Via/V2  Intravenous No Approved in the United States
for the management of hypo-
natremia in hospitalized
patients

Lixivaptan ~ VPA-985 V2 Oral Yes™ ¥ Phase 2

Satavaptan  SR-121463 V2 Oral Yeg™ 4849 Phase 3

Tolvaptan OPC-41061 V2 Oral Yes™ Approved in the United states
for the management of hypo-
natremia in patients with
cirrhosis

Mozavaptan OPC-31260 V2 Oral Yes™ Approved in Japan for the
treatment of the syndrome
of inappropriate antidiuretic
hormone secretion

M-0002  RWJ-351647 V2 Oral Yes”" Phase 2

score >10 %58 serum sodium <120 mEq/L aananmsiae) dileldFuen
Juna 30 5 leglu 4 SuisnazdSuawaenenumasay wasdanasnm
WUNNGNALNEY tolvaptan & serum sodium Wis@upehasI037 Lazsnnn
136 mEq/L #1 20 344 uelilongaenudissay sodium fNausneian
IMATeivnsiaann SALT trial (SALTWATER)™
i o Yo o Y = A
extension Ki3g 111 auldsumMIsneIY tolvaptan (Uuaannaslsvanns

W open-labeled

2% 139nSNTYFY sodium 713NN 135 mEQ/L Meiadiaufiuseey so-
dium nauMsNwi 131 mEq/L wingupihefidusiuudseny wassiams
Snwioundngs heart failure v SIADH wunzunsndauldun e1ms
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90/ 14 1 1 A A Yoy tdl 1%
nsemenh thnuis 11 1izdes sauwndy waslinihy 6 AuNaaInemen
IWNEHILT sodium WxAWAWTMWUG (it 6 AudoImenensialaiEne,
99N sodium RNTWSINNT 1 mEQ/L 607, 80 1 audaInge
2LR9ANNA serum sodium >145 mEq/L)

Xeo a 2 A A 2 A a

upnaNRESMIfnEaue Ml A9tLsy 3N nYes Vaptans b
L2 % [~ dl 1 [~ (% gj [ zilj
Ahaduuds fesenaazudafiunarasmsinm usvey “uwavsvevem &l

[

- NAMFSN5TEL W
2 .Y ! DX v @ o X Aa
MmN Asausn%EnNngy vaptans Idithadiunds vhiludiheis

. Mt . 46-50 i ° ™~

ascites W6 WA hyponatremia WU vaptans ¥ bS] g
W8 8 urine osmolality 8AAY WALANMITU solute-free water @9V IR
negative fluid balance W&iM39U urine sodium hiAemulas Guifiuna

1% e >
MISNENGIUE 12 T8 nd9n FeniazenaanabaseL 4-12 T Bui
PNPENTIT UuFnnMsAnETmNanRLNEenNLaN 9Ty ARaINN G

! ra ;::I ‘g a KR A a ¥ a
wel lldnaiaavasSinnd]  eauieiiusinnd!  1eld 4-5 Aas
FatuAeiinsidesen aiafnmna109en6iaTedl sodium 1w

36,37,44,47,51 = i
AT yufla liennga vaptans

B:Jjﬂ’a&lﬁﬂu hyponatremia
Uszanne 1-2 “Uensivh e TN a0 9326 serum sodium 299NN L6l
1-2 FULINVAIMTIAEN 3560 sodium TANTW RALLSEaMs 2-7 mEqQ/L
o 8 & . aY o |

Lay W0V IFEN serum sodium Undledszanns 27-54% laelinwuma
NILVIUGD renal function, circulatory function 8¢ renin-angiotensin al-
dosterone system LL@iﬁNa‘ﬁﬂﬁ plasma AVP VAN

- NANNSSNVISLULEN

TRl nuideies 2 TUATBNUINaTLUEeNT89 vaptans ¢

. av . 45 & |

serum sodium NWITLUSNAD SALTWATER trial® 29 lenauadidnedie i
Ao a X T - X ) G Aa . X )
ok ﬂaﬁﬁwmwﬂu@m £iFULS 97T hyponatremia lae/ 197 i)3es5UeN satavaptan
(USUIIM@ENMNTEAU serum sodium) SINAUENTUL] 1Y 1W15DSNISEaU
serum sodium M6 luszezna 1 1
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Wa€19LALIRY vaptans
' - ¥4 36,37,47
wadhafasinutlea? » Ao exmanszmnenh Fewo 1t 20%7%
z L% % £ EA ::!I a z 1'% |
uona Nt luwms i vaptans femsseisnmzunindouiianaiods [&un
1) hypernatremia Waganng negative fluid balance AMNNT
Ao e ' . [ 37
fnIdeszas “uwuname hypernatremia wuldlitae Usvanm 2-4%” Toe
vy da o va_ sy o | ea A 4o Y
Aihefifisiuanus “nénfaUndifianan " eefianfin hypernatremia I¢iiag
Voo . P T o -

i flasnlal snenfiavdanh | fachafeswaiioraeems o e free water
Aannifwlimed! 1y deiludihenladl ndh mMslF vaptans a3 liee
0% [ A d&d‘ 1'% QI/ L YR % dz 1

ANNsEaTEYs vide lunsiiiise IWaissaaunseiiefihed “néndtunan
2) MIANIUIDIILHY serum sodium 7I5uARl (>8 mEQ/L 1w

36,37,47 Ay o oV A
o ’Mﬂd']%”l’ﬂﬁ“/ld%aﬂilEIQ\ILS\IW‘]_J’NLTW@

Funsn) wola lsivaeseano 4-14%
NN central pontine myelinolysis mﬁm‘ﬂﬁm aH'NVLiTgW]m Glumi%’a
méwf‘i;iiﬂayvlé’%fu&mswdmagﬂﬂmwmma‘iwﬁuﬁmﬁﬁmmm protocol 9
FoamTiasHL sodium v Tuuardemynendseiy sodium Ws@usann
8 mEq/L ¢1a7%

3) renal failure Lﬁaamﬂﬁmm@awa@ intravascular volume bl
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A15199 1 Endoscopic features of GI-TB and Crohn’s disease’”

GI-TB Crohn’s disease
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A15199 2 Differentiating imaging features of ileocaecal involvement by tuberculosis and

Crohn’s disease'™"
Tuberculosis Crohn’s disease
Asymmetric wall thickening, irregular Circumferential bowel wall thickening
Fleischner sign on barium studies Cobblestone appearance on barium
No creeping fat Creeping fat (abdominal quantity of mesenteric fat)
Positive chest film (50%) Negative chest film
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Preliminary UK recommendation AU ;;Tﬂ’JEJ HIV fa

1. CD, <100 W58 HAART viu#
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3. CD, >200 SnwioulsmaunsunendsSa HAART
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A cystic pancreatic lesion with
solid component in a young woman

oftytu 19StuAND

MAATSI "IN AKUNIEIN GI3FBTITWENLA

) a =t [ 1 a ] a 1 2 1

@mamyﬂm 218 19 U 3 MIWNaUNIMIINUUULIIUTBINDI Wb
Unenuan eaul oBuw WAl lfansviea s 31 1and eldeman
TLDNTULANTE  ESUMTRTIAILENEITEnaNAINaS I TRIDY WL
& if ;a; ] %2 o 1 = ] 1 L% an U ) % wAa |
NOUANANT IUAIVDIGLDDY A9 IFRINEN TN, Fa9e @ﬂaﬂwﬂimmw

o & dl 1 2 ] % =t & ;g ;ﬂl 1A

AMNUNDUNTRINDY LW BT NHY Tz 10 U ﬁmﬂmmﬁam gl
INMSRAUNGDU @579 9MEUNL a large mass at RUQ of abdomen, not
tender, no rebound tenderness, normal bowel sound

FilaldFumevh FNA 9 3. w.18ne 16 unclotted blood 500 mL W
cytology WU nucleated cells 3,100/mm?® (N 89%, L 9%), RBC - numerous,
amylase 157 U/L, LDH 11,000 U/L, W& culture - no growth, AFB - nega-
tive

Tumor markers: AFP 0.72 IU/mL (A11n& 0-5.8), CEA 0.74 ng/mL
(EUN& 0- 3.4), CA 19-9 57.09 U/mL (mUn& 0-39)

NALNTIEADNNUNDST 5. FET (AWA 1) WU well defined mixed
solid-cystic mass ‘ﬂmﬁﬁlﬁﬂqjﬁ pancreatic head Toeldwy calcification &
mild dilatation of main pancreatic duct 7 body Wag tail PDIAUDD (@Jﬁ
fiaeh) Nandimadaaen fluid-fill duodenum (gnersena) wasTAMU superior

mesenteric vein Vlsiwumiaqﬁamvlﬁﬁdaﬁf enzanades liwy lymphadenopa-
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ﬂqwﬁ. 1 A. axial unenhanced CT, B. axial enhanced CT Lz C. coronal enhanced CT

thy \1,3JW‘U liver metastasis

r;jjﬂa Elvl,gf%umimﬁ@] pylorus preserving pancreaticoduodenectomy
(PPPD) intraoperative findings Wi well capsulated mass 296 13x10 cm
1sznauaie hemorrhage 8¢ soft solid component 5’3341%@5& encase SMV

@)
nsatodslsh

Solid pseudopapillary tumor
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Solid pseudopapillary tumor

Solid pseudopapillary tumors (SPT) ﬁ%@lﬁ%mﬁm 16un solid and
papillary epithelial neoplasms (SPEN), papillary and cystic tumors, pap-
illary cystic epithelial neoplasms, solid and cystic tumors Wa¢ Franz
tumor

Tull @61 1996 asdmsawisialanladdunTalinsansfiaitlva solid
pseudopapillary tumors thasanziainuldtioasnn  wlnejwy e

¥ dl a1 KR A ;ilj A ;i’. . 1
gy meady 28 11 A9duniiasenaitaiidl daughter lesion ( 9% mu-
cinous cystic tumors 5&N mother lesion L&Y serous cystadenoma Sunh
grandmother lesion) 1wMsanwmnuILiaseninuldvuasluane@auasan
A o 24 | = &V Ly A a5 X P
fe?? LELNISRNEN A lNL AN NLANEIeI T @ Lua@aﬁ‘wﬂmﬁ
. . .4 X R R
MuUnasdudan dunisfinuitiasean ladas s lliTuauugadiwu
s lasnnnhdaiat UemsRnIwLI eI nIRatnuLaa? I
way uwnsTessiusgan®’

) £ 4 ::!I I o 1 d‘ -2 =

URANINIEIMTATIN T ot laldny 9w aanl” 91Rew
evins s feuwdtasansniawelvn Sreuredanuiaclate) i
sanfiaidl low malignant potential wwajiasansinasidunsuraan
Roararainvinafassnnnimsgnais winwuiasanafioieussdie solid

. . 6 ] o
pseudopapillary carcinoma ilszahadaeay 15° Zewuiimsanamaieng
Y A \ o A \ o v o
hafeawazmaunsnavane ladeagdun I@ywumﬂu@mamamq ULl

> ‘dld 1 ‘d‘ QI/ A 1
aSensffmaunsnaszae lannd K Toevlinansesaion 1w serum
amylase levels 138 tumor markers IR (L‘ﬁu CA 19-9, carci-

noembryonic antigen, alfa fetoprotein) Jenund
ANVIULNIINEDINEN

Wu’jnﬁaqaﬂﬁﬂﬁmmoﬂ%aj  capsule ‘1/1'8‘151:84 (encapsulated) LAY
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Usenaudne uidn solid, cystic kae hemorrhage MIEE96RYRITART 2
WUURA® solid Wae papillary anEMeanIta9iinInnaianitae papillary con-
figuration F91lsenauene fibrovascular stalk N1AaNTALAE epithelial cells

AT
ANWUSIIMNSS”

Ultrasound lte lumsAtiasauenidasensiiniioanan cystic pan-
creatic tumors S‘Hﬂ SneniEmNATEuTY ulssnay cystic, solid Lag
hemorrhage ?J@@Lﬁadaﬂ it mixed solid-cystic en pure solid mass
21N internal septations 38 calcification

CT Sinnwurauzinavey well-encapsulated & utlszneR solid
WA cystic 1A dvanrmang Tae cystic ﬁﬁa%iu‘%l,’gmnmaﬁamﬁawm
necrosis %39 hemorrhagic degeneration u‘%mmﬁﬁtﬁa@aamﬁwﬂu high
density 873WU peripheral, curvilinear calcifications VLGQT uanawnﬁﬁdﬁ
‘nmm@’ﬂ’mwu central, stripple 8¢ eggshell calcifications 1691/6’7’387 oy
WEIMsaa 157059~ fms enhancement luBnidiiiu solid part way cap-
sule

MRI azwuﬁautﬁa@aﬁLﬂu well circumscribed Wagdl mixed high
Wae low SI 6]:1/l>m‘1/\l T1w e T2w I@EI "mﬁL‘f’l% solid & mildly increased
Tow SI ‘wiflu cystic & high T2w SI wilouduh 1snoisidaceen
il high ST 1w T1w 1n&sda gadolinium WU 3l solid part &
enhancement 13nnisaLMaNENTiae lugausn antiee 2] § enhancement
MaduanseUmonidnsngly Snwaians °w€1’z:yaahwﬁwaeﬁmaﬁ
¥init Ao capsule @asinwuifi low SI sl Tlw way Tow wasd en-
hancement 984 capsule

NNMIENN909 Tee JH uazamsy’ WUNEnwasememnss~figaey

1l solid pseudopapillary carcinoma R pancreatic duct dilation,
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vessel encasement LY metastasis
maIfasguenlsa

Bpsanatieislanmnrmennge™ad iy mucinous cystadenocar-
cinoma ¢ cystic neuroendocrine tumor ‘%@ﬂﬁ%ﬁ‘tﬂlﬁ@d@ﬁ%@ 3 e
FR9NFTUMIMIFAMALITIY §NWL cystic pancreatic tumors with solid
component, lhwemdjsnyiiae ARanwsaaataeniiaiiae capsule
waemssideraanmelufowiiasen aslidesmlwiiasonsudonaiinau
$e1i55 SPT uananimIny gradual accumulation 284 contrast AN
sovanidhandliilasanfdielumAtasaueniy cystic neuroendocrine
tumor Fawutlaeluen mam&ﬁﬂﬁﬁ female predominance wananil Wi
i solid ALl hypervascularity - early arterial enhancement

Tunsdifilal "ansnAfiaseueniy cystic pancreatic tumors AieHn
M9¥1 endoscopic ultrasound with fine needle aspiration Noreo! cytol-

ogy Way tumor markers %ﬁaﬂumﬁﬁaﬁﬂmﬁgnéf@q
A95N1

me¥nmodumsehdie uilagiufinenumsrhdiauuy enucleation
A £ a Y X o Xa ¢
idasnniitosandl fibrous capsule fulagsou Wasanadaiiflinmenennsel
Tsadisnn
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A 75-year-old man with
intraabdominal mass
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Personal History:
LA | A
Taifin I Tad Juns
[~1 a 1 wAa [~ %
FH: LJIMWLZNLNAYINA T VLNN?J?%’N]NBL?&%@?@U@TJ

PE: V/S: BT 37°C, PR 90/min, RR 18/min, BP 140/70 mm Hg

Height 163 cm, BW 65 kg

GA: An old man with normosthenic build, fully conscious,
looked weak, well co-operative

HEENT: mildly pale conjunctivae, anicteric sclerae, no thyroid
gland enlargement, impalpable cervical lymph node

Heart: normal S1S2, no murmur

Lung: normal breath sound

Abdomen: no surgical scar, mild distension, normoactive bowel
sound, palpable ill-defined border mass at LUQ, firm
consistency, smooth surface, size about 10 cm, mov-
able, can get above the mass border, not pulsatile, no

bruit, no splashing sound no hepatosplenomegaly, no

ascites
PR: no rectal shelf
NS: grossly intact

Lymph nodes: not palpable
N1SASIONNBVUNURANNS

CBC: Hct 29.4%, WBC 16,500/mm? (N 84%, L. 9%, M 7%, E 0%), plate-
lets 549,000/mm?3

BUN 10.5 mg/dL, Cr 0.8 mg/dL

Na 133 mEq/L, K 3.5 mEqg/L, Cl 98.2 mEq/L, CO, 25.3 mEqg/L
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LFT: TB 0.4 mg/dL, DB 0.2 mg/dL, AST 26 U/L, ALT 18 U/L, AP 96 U/
L, Alb 3.2 g/dL, glob 4.7 g/dL

suUdrumn

1. Ill-defined mass at LUQ of abdomen

2. Clinical suspicious of partial gut obstruction
anus1y

L 6 A 1 t 4 a A o

NUALIWLLANEN 8 IMIDALUUNIBILSIMIEU  shonasy
Ussmuannsan 2 Wan laglifioimsn@en  snsaanuanlazeegRae:
14 ! A ! [~ ‘g ! o al I
16 dosnemsdawsimusnniuanlaosnniudsemuazls uavSuee
gaa1Eanad ud Jansnrnean idmulng namsleesiavaaeasan
fwens pmd 9 amsgenulumadiuevns wnaw dasenamadeiin
&) A a A 1A a [ [
fuindnmseus  shelaybifioimsonfaumandsnmssuslsemuams

(% '
[ =t

o | A & | = A L R o Va o
FunisrasmIgenuiaeie whazfiurFino jejunum audedl “lng) mdiu
losnmsfigihesionmsieumdsmssudsemuamns udting snsnengas
] v o A \ o ) ¥a & o | ¢ A a
warhegaanssldifundlugasusn hilvAedesumissasmagaiufiudinn
jejunum $1NNIN FINNANTATIRTNMERETINLRUALS I LUQ 987y
maavls\iwu splashing sound 9 Ty WWNNIE partial jejunal obstruction
NN @
"W%U WMewas partial jejunal obstruction MtheTEd hash
% % 6 o 2 1 édl o ;% Y v ‘ﬂl % t:!l a K
AN “wusTutauna ey Aedmuldmeamihvias Zestauiiasanudai
intraperitoneal mass NN retroperitoneal mass Lﬁa@mﬂmmmifm
A o v Y v @ v . < £
ansnuedausianld ifufauain retroperitoneum 9uERE 1306
whan lgeaviasld uddnEanstausNavinfafiy retroperitoneum awbbh
d; 9/3 A % Iﬁdl o 9/:
nnsnwndanldvemumamelandelurngasia feuswnelnafing Lo
=t | oMy a A @ A A A & a
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A o Vv X o Aa o a A &
mnmmvl, wmmaammaﬂ% Eﬁﬁ?i’)%ﬂ%ﬂ%ﬂﬂiﬁﬂl’ﬂ%ﬁni‘]fl‘ﬂ 11@18@@171\‘1

wsaiasenand | “i&nies léun gastrointestinal stromal tumor (GIST),
adenocarcinoma 8¢ lymphoma 983 jejunum 4 carcinoid tumor
A & v A o @ A c A o X ~ A ,
AnnuRULRINNNNUHRID NN ALAN WIDLWHEIRNNENANNTIDLS 1 germ
cell tumor, peritoneal tumor 139 omental tumor ﬁammﬁma@ﬁuéﬂ”
WaaIinan metastatic tumor ANMIUNINIZNILIT jejunum LN mela-

[~ o 1 [ (3
noma NSL?G?RWVL SIELWQ_,I NESINTLINZDIMT asHelsIaa
Ievhma fandsFosmadiuevnsgain laems sh plain film

x-ray abdomen supine La¢ upright position VLBJWUﬁﬂHmzﬁ%ﬁdﬁﬁQ(ﬂﬁ%
2098} “Fanan siaandsleviims 4959 CT abdomen WU a well-defined,
exophytic, hypervascular mass in the jejunum ﬁﬂa Hﬁﬁéf%ﬂﬂﬁﬁ? double
balloon enteroscopy WUANMOME submucosal round mass with normal
overlying mucosa at proximal jejunum (AWHA 1) uazldUsnndasmme

NNTINEGTE WLUNBULIIA 10 TN, A jejunum (@MW 2)

m1519% 1 Differential diagnosis of the left upper quadrant mass in this patient

Tumors of the small intestine
Gastrointestinal stromal tumor (GIST)
Adenocarcinoma
Lymphoma
Carcinoid tumor

Other tumors with jejunal involvement
Germ cell tumor
Peritoneal tumor

Omental tumor

Metastatic tumors spread to small intestine
Melanoma
Colon cancer
Gastric cancer

Lung cancer
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AT 1 Double balloon enteroscopy shows submucosal round mass with overlying normal

mucosa at proximal jejunum

AN 2 A 10-cm-sized, jejunal mass involving multiple bowel loops with partial jejunal

obstruction

HAMIFTIIWNINENDINEN It e et wuidlu submucosal mass
with spindle cell proliferation I@mﬁaﬁam immunohistochemistry wuu
diffusely positive cytoplasmic staining for CD117 (c-kit) WL mitotic count
= 1-2/50 HPFs leidfladion CD34, S-100 uay SMA wawhs negative stain-
ing (mw"?'i 3-5)
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ATMNA 3 Submucosal mass with spindle cell proliferation in patternless, like smooth muscle

cells

AINN 4 spindle cell proliferation with mitotic count 1-2/50 HPFs
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AMNAN 5 immunohistochemistry shows diffusely positive staining for CD117 (ﬁ‘]ﬂ) LR negative

staining for smooth muscle actin (271)

[ [ a o 14 1A [l 2 i
wismsEhdiadile ed Fursemuawnsle laifuiudas Tsiwy
mazumsndoulan luwsusiogsznhomsfiamanssnm wathseiams
ndusnduiwasdi tumor

Review
Gastrointestinal stromal tumor (GIST)

GIST fieifiu mesenchymal tumor Fnuldtosd elussuumadiu
oW Gwhiilaseniinan intestinal cell of Cajal ﬁa%ﬂu%uné’mﬁamm
&l yﬁmil,lﬂ_idﬁ’)ﬁﬁ@ﬁﬂamﬂmiﬁ over-expression of the tyrosine kinase
receptor KIT? nN1939aa8a1d8n19092aN19n159n RCACTLE
histomorphology ﬁLﬂuﬁﬂﬂms spindle cell proliferation 1%%% submucosal
layer SINNUEAN immunohistochemistry WU c-kit (CD117) diffusely posi-
tive giifimsnizas GIST wuldlszanas 1.5 918 derszanng 100,000 ausiail
loesinnulugaey 50-70 T 0 wwaamemdonainemnenan fu’

GIST SnnufitSMszzasAesoLay 60 LarsasasN@nf
Sl Ermutenaz 30° mmmesiihetuetifuawmauassuimastou loe
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GIST 7RvwaEnnaslivhlmdeamausamanulestiady wiuems
o tdl o U Yo G;dl 1 tdl A A a
mwmﬂm@ﬁaammmmmmam Gk MIzdaran WsrULUMaGueIms
¢ o . a ' o 6
#9ifinann mucosal erosion TuLSnMUIUNAGNEIREY
MI61952911939” Inennu aifinmsesa lefsimnglumsifiade GIST

M3 96979 CT scan anaftlsvlemtlumsuanssusaadlsn  wnsesasiy
as 1 % a = 1 Aan 1 14
35ms ‘asndasmnaivevnsanaiiUseluilumstie Aadeleemwzms en-
doscopic ultrasound (EUS) @4agnU&NM4e hypoechoic solid tumor 69
Ha9snanTuh 4 (muscularis propria) 34U 2 (muscularis mucosae)
YRINTLIYNIAUDINT (MWA 6) M9 fine needle aspiration (FNA) Wa73 4
immunohistochemical analysis a¥778/lWMa3Hase GIST beluenNsNTw

A Y@ v a (2 . [
(NN 7) LLa5amsl°mﬂmazﬂaslumiwaﬁmﬂm adjuvant chemotherapy a1g

imatinib WeINSYN biopsy 2RAANANAL £961aNSIAG tumor rupture Y58

AN 6 EUS shows hypoechoic solid tumor contiguous with the fourth (muscularis propria;
MP) or second (muscularis mucosae) layer of the normal gut wall (adapted from
Akahoshi K, Oya M. Gastrointestinal stromal tumor of the stomach: How to man-

age? World J Gastrointest Endosc 2010; 2:271-7)
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mwﬁ 7 The immunohistochemical finding of EUS-FNA specimen of GIST. The tumor is
diffusely positive for c-kit (adapted from Akahoshi K, Oya M. Gastrointestinal
stromal tumor of the stomach: How to manage? World J Gastrointest Endosc

2010; 2:271-7)

1@ tumor cell seeding FLNINMT biopsy m%al,ﬁmmimzmmm tumor
cells W% peritoneal cavity 38 mesentery ﬁaﬂ?ﬂmwﬁ mﬁﬂm(ﬁ@\lﬁ
MAav biopsy MawEnsinaa kiflanus i
sLuﬂ @.¢1. 2001 the National Institutes of Health (NIH) b49
wigouidmidFautismanennsallsaaas GIST Do aslumendud
dwieilam 1fia metastasis snntiaieslalasndsnavastion uay tu-
mor cell proliferating activity’ (GI‘]‘S‘N‘?; 2) aeslsfenudmunenumafie
metastasis LLiﬂM, GIST ﬁﬁmm@lﬁmmzﬁ mitotic activity (9’%1 LW?W%%S&H
MITNERIMTEFAERUaaNYNTIY
EJ'lsL%ﬂfch selective tyrosine kinase inhibitor targeting KIT Dawdln
targeted therapy Wn3nN GIST mﬂmiaaﬂnwéﬁiﬂﬁu 5@mam:¢@ﬁu KIT
pathway YN AGMIER Smsushansradinednd uaufa apoptosis 189
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m1919% 2 NIH consensus classification of primary GIST by mitotic index and size

Risk Category Tumor size in greatest dimension Mitotic count (per 50 HPFs)
Very low <2cm <5
Low 2-5cm <5
Intermediate <5cm 6-10
5-10cm <5
High >5cm >5
> 10 cm Any size
Any mitotic >10

tumor cells XN "m%uaﬂumjaﬁ imatinib mesylate (Glivec®) fiawilu
mﬁaLLﬁﬂﬁ{ﬂmﬂ%ﬁlumﬁﬂmLLaxﬁ%’aaq_Jamﬂﬁ K2 I@aﬁﬁﬁaagams%ﬂm%ﬂu
advanced stage “ﬁlﬁ% metastatic ¥59 unresectable GIST® %%aslum'ﬂ%
W adjuvant therapy 984 early stage GIST Lﬁ{aaﬂmiﬂé’mﬁu%ﬂ@a
mnglunsdiitaudlnalvnsnn  uavilswnumadasl mitotic figures e
50 HPFs 3 Geinmaisanamaz aiusndumanduiiudizedse wasiims
nsvaneadlseldoy aehdlsfonn dselomilumsiastiumsnaudiugly
svpsemtnsdiassamaenmeia b’

lon 1S91090
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Multiple gastric and colonic
tumors in a young man

onBIN 1l OdUNS

HUEIITUD TS [SIWENLAeBUASINS

L | A o (% (9 a I v.:
Fihemelng oy 29 I pRdwndmiasmm 1sas Hoims e
o 6 o ~ X fam o 1 @ o

7 “Uenvinausn 3w, uazlUSnsniilsanenina lndthu unngataseiduindse
1671%en INH, rifampicin 4ag ethambutol $nFutlszyu wdsbeentseanm 2
“UaAmAenesiusn, U wwndastSuein ethambutol Wag ofloxacin
LAZTLUTEMULNINNR0R

5 “doinousn 3. Badleu shvnmaumad auazrhivn sloan
I~ X W a M o . . .
wugnannsnna theshwnamdnlile asasiemeny multiple violaceous
nodule and plaque at face, trunk, lower extremities and plantar surface
of both feet

NARTIARR anti-HIV: positive WA skin biopsy i Kaposi sar-
coma (KS) HihuFuiomsmamaideudimuduousnmlnlsmening
fuaiuns Juheldsuns 'sandosnsiamalfiue1ns e (esophago-
gastroduodenoscopy; EGD) uazanl iﬁL‘Viiy' (colonoscopy) WNLsEiaUNN KS
lu GI tract Tueevda sl

EGD (mW# 1) WU liaaaa sl linear violaceous plaque Way
nodule il linear plaque Aanwueads, wianven LLGiLfIaGL%ﬁSJﬁU
Fuioneanduiioudslisougudmilon *wionsen  useulsaly

o P~ 1 A v Ao [~3

mzmwzamml,azaﬂ LN ﬁ%@;ﬂa@w\lﬁ\laﬁ‘wmmﬂ%erythernatous nodule LAY
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AINA 1 Multiple linear violaceous plaques W&% nodules lunasmans (A) Erythematous

nuodules L& flat polyps 2w1m 5-20 mm 1 gastric body (B) gastric antrum (C)
WAz duodenal bulb (D)

flat polyps %@ﬁ%mmmm%@u@i 5-20 HA.

Colonoscopy (mw’?i 2) wisaelsnany KS ﬂizmaag'ﬁl":éﬂwlmj
Snwugadaiufmy lunsszamnswasal “En g lafTiLayIL multiple,
discreate ulcer covered with white and yellow exudate i"JS\IG%J’JEIﬁ sig-
moid colon S‘fmLﬁ@mﬂmiﬁ';:Jﬂa&Jm&Jvl,é’m%fﬁwﬁmii@LLazmﬁﬁ%uzmau
ﬂaqs\lL%aLm@ﬁL’%ﬂLﬁa%ﬁmmmﬂﬂﬁﬁé’ﬂsimm@’hmea%mzﬁﬁméa%mw

¥ 1%LAe antibiotic associated colitis S
nsatodelsn

Aa

rihaifulsnniduiuunnsas (AIDS) fseelsafitivitaiiu viclaceous
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AN 2 Multiple violaceous and erythematous flat polyps i cecum W&z ascending colon

(A), transversecolon (B), descending colon (C) Tamunuseslsnza pseudomem-

branous colitis 7 sigmoid colon (D)

plaque 8% nodule LLazﬁiaaIimﬁﬁé“ﬂwmmﬂu violaceous and erythema-
tous nodules &Y flat polyp MWnaaARWNT Neiza T &b En e
wazenl ‘) vhl#dinds Kapost sarcoma snii @

HANTITINENTLO UL T ARINVADABS NFANIZEMITUAY
& g dudumsifiasudu Kaposi sarcoma

Kaposi sarcoma ‘lumalﬁummi

) Py | ) | . 1 .
Kaposi sarcoma iwitasaniinutiess alugihe AIDS' Taewutae

d de o R ) v " s
7 efRamik  wseslsalumaduawnswoldiuszsnadesar 40 aasdilae
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4 LA da ot v 2 N R
79 wlvnjariiseslsafiimiisiace 1e® satlsnlueTendusmnwusinle
loun Yoa iy daxtihm@ns dugen wala wasdns mawusoulsn b
o A @ ~ 3

afgmzmﬂmmwLmﬂiﬂmmm

KS whsawuldlumaduevnamn udeus ugaahnauiiesnl “lng)
2MSVRITEULYNIAUDINSNINUAB odynophagia, dysphagia, nausea, vom-
iting, abdominal pain, hematemesis, hematochezia, melena, bowel ob-
struction usigile wlngjdinlifenmsresszuumadivemns

] [~3 L ) ldld tdlla % L2 ra

aehalsfions elu@mwmaa%mmwm wi lifiemslussuums
Wuawns wendenusdudasamamsaslsa lumadveomnssinieaieny
melugny wnsihmuseslse laSenvmelusintiusaslsafiianiis avdamn
[~1 tdl tﬁl 3 [~ % 14 A o % QI a A 14
L‘}J%Iiﬂmw,lﬁq Feiudaslieneiitiaiafsuonmiioannns W HAART
(highly active antiretroviral therapy) 7luermanagudlumssnm Ks
VNILey

sLafiNTeAdY first-line @9 liposomal doxorubicin, liposomal

L P AV ' o [ > 1Y 1Y
daunorubicin M@ﬁwﬂmau UBIAOMTITNINGILENNIE 10150 12N
0 o . . o1 X o

WR11A second-line Aa paclitaxel Y38 oral etoposide PanANHENEMS
FnwATeReN™y targeted therapy WWahan 450 KS Tuawneadng 1
Hﬂuﬂa:s\l angiogenesis inhibitors Q¢ platelet-derived growth factor in-
. S ¥
hibitor 14614

DX é‘\l oo < . . . .

nieneilasy HAART Liu tenofovir, lamivudine Wag efavirenz

1Y A o @ ) o 4 [ 2 Ao @ o 2y

wazldeneitntea paclitaxel N 2 “Uem n&slenafithiia 2 @39 pie
mMIneil Lilasen lalgnanasnnii
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Gastric Mucosal Defense
and Cytoprotection

5mns 1GUWa

quemaduemmauasei lmennatigesisgs

dorforainszmzeams mﬁmmagvl,é’%m Afims Wl Funae
HOl Aflemadadn 01 molL uaziitos pepsin 380NN 130 lune
soeiiioold %@f‘ilﬁa@mmmavlﬂmiﬁﬁﬂmLéauﬁaﬂimwwmmi o8
Usznavludesushe dit

1. %u pre-epithelial layer 1/5¢NaUeIE mucus bicarbonate-phos-
pholipid

2. % epithelium 15¥naudng Masafuasaadlouil tight junc-
tion LALAMS 379 bicarbonate Lian phospholipid, trefoil peptide, pros-
taglandin (PG) Wa¥ heat shock protein Turaiims Hamadln MUAN
1nel growth factor, PGE, Waym3 malieuzadian

3. $u endothelium 1sznaudny swnitlsy Muavsims 59 PG,
nitric oxide (NO)

slu;uw@awmﬁazﬁdwaﬁeﬁ13Lﬁ®ﬂawmﬁ@ﬁﬁ@sﬂamﬁaummwzmmi 7

Y WLM@;NWQWﬂﬁﬁisL%HW NSAID a¢ stress-related mucosal disease (SRMD)
Jodeiunlevidayns:iwr:awns

msfillaynszimnzavns snsavudaensiiunsaldin shazifie

a A Ag o A A X
ﬁnﬂmivlmalfm%madma(ﬂwL‘ﬂwmd ﬁﬂ"ﬂﬂ?’]ﬂﬁﬁaﬂLﬂauﬂigLW']ga']W’]{L%W%Q']ﬂ
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mandeuiasmnuanadunee gaunni uas osmolality (Wl 1) Usznau
2

1. ﬁa%’aﬁagﬂunszl,wwmms

1.1 %waa mucus-bicarbonate-phospholipid L‘ﬂ%@hmﬁﬂiumiﬂﬁ
%ﬁﬂ‘ﬁlﬂﬂﬂadLéauﬁﬁﬂigLWWSBWMW‘J LmaéLﬁauﬁiszwzQWMWi (epithelial cells)
&3 bicarbonate aanaufal¥y mw pH Toejsvanny 7 wasvdadtand
1/5¥nauene phospholipid Wh mucin LAY glycoprotein L‘ﬁaﬂﬂ@qmﬁ'auﬁa
NITLNERIINT I@Hﬁ trefoil factor family peptide (TFFS) Lﬂué]’uﬁmmm

O ity 14

Suriace epithelial cella sacrets
@ mucus, bicarbonate, gensrate
plunaqlancllns Iheat shock
‘tredoil p-aepﬂﬂeﬂ and
‘antimicrobial catheliciding

Cell renewal from mucosal
pmgm cellz is stimulated by

e F-1) m‘eéﬂi’&u"«"

() axaline “tide™

through cap
@ is maintained Dy contnuous
generation of prostaglandins, nitric
sulfide that

Prostag landins (PG 53 basa. nanves fibers
®m.m.num Trom Hhis plesais sier the laming

vessels) and end just beneath
synergstically with ni'mco:nu el

P o o 4 o
ATNN 1 ﬂ‘\lﬁlﬂﬂﬂﬂ{]ﬂ\‘iLEIE]‘lgN'JﬂixLW'WE]']Wﬁ
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A A o v A ) 14 Q.I/ A %
wilewaaflonuasvh liflonaseyld mandsresilangnnsedulassaslum
gastrin, secretin, PGE, i8¢ cholinergic agent LL@iLﬁaﬁ%QﬂﬁmmmﬁNa
989EN aspirin WAUNARNA % 137NTEEUMINAIYR bicarbonate LA
PG m@slumuwwmmi corticotrophin-releasing factor (CRF), melatonin,
uroguanylin L% orexin A

1.2 Surface epithelial cells Lﬁwﬁaéﬁmé’uﬁaﬂ, HCO,, PG, heat
shock protein, TFF La¥ cathelicidin Wasannd phospholipid agﬁﬁa
iraamia g NiTATiu hydrophobic

. > v X A A a y Ay a
Heat shock protein $ign etwfioflonsedun igu 814 1fie
oxidative stress Wag 1INNWAYNAETAA heat shock protein % 13159
Hlasrraduarilosiumg aeaaslisdiv
'3 Cathelicidin way B-defengine iulUsdiuisinenndlosiv
MIMLEBILUA NS LA ANTNTINITINEVDILAE

1.3 M3 %"NL‘JJaiﬂmimﬂ mucosal progenitor cells mwmmwsﬁaﬁ
Aa o o | o @ A A
fRrasnsznzamsazldim 3-7 Ju weagldnaniudonlumaunud
\TRRNANINTNAY 1367 WNMIMALNY epithelial cells YaINIAAANN
a ada o X I = P v o X X A
Aendnffetulayldnaniwniilaamsuiiudues epithelial cells fing]
13nanerassion unszmizansiusn M3ueiiaes progenitor cells gn
ﬂ’JUQNI@EI growth factor “aANAa epidermal growth factor receptor (EGF-
R), transforming growth factorow (TGF-at), insulin-like growth factor-1

1.4 Alkaline tide AATUHNINNMINTLAUNITNAINTONNTAE
parietal waglurnudeamiammas Hco, whiltlwiladasenharadas
HCO, Hazgn ‘Winhwilasioalu epithelial cell wazidnlylugosislunsanng
W3

a A GL S 1Y X A

1.5 M3 vaiauaian ludusaindsita 1a0nd0nuaIasuen

wrnseanuvaaadannaid 9 lamina propria wazidn | epithelial cells
. v e
Tu#i @ endothelial cells &saefintisasmaanidonay 519 15AaMdens
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LA181TINEN NSAIDs
1.6 L uUse MANNALINRIVAINTINDINS  1RBARATINIALN
nsznzosazgneluaalael “ulsy mTadhsnludsy lamina propria
I ) 2 & ~ X X v X
wianTuvaaadoneauiazan 1 @7 epithelial cells lael “ulsy mirail
% & [~ tdln & % b 1 él/ a
wnsosuianudiunseiiiivassadled mInsedu wlsy wmmaiariing
ferilwasaandanuamnILANMS Madauaadandie
1.7 M3 5 PGE, uaz PGI, aghssiaiitas PG fqoi uiidlums
SUEIMINAINTA NIEAUNTT 319N HCO, wayn1sméds phospholipid 1A
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[~3 A °] 2 a ldl £ A a %
uae Inanden ilrmsfedintasmannidananee
PG YNWEN7Inu EP receptor 71 1-4 1o
EP1 receptor AgtWNMINa9183 HCO,
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EP3 receptor ATNINLANUMInIUaNNITNAINI®
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1. NSAIDs
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NILVLGDDNTINITNLYDILANE LLmﬂwma@m@muqvlﬁmw,aaﬂmm Vien
wiueimsld NSAIDs #fiefifnammieiu COX-2 fi IWansenusdansme
YDINAGIBTUTTI (A1N9199 1)

COX-1 uae COX-2 shsfifmanlainldlums 319 PG enuuanesda
cox-1 wuluafengwmestia 2 cox-2 ldwuluaden: wlngjusgn
n3zdulae growth factor WA cytokines PG 7 $1ashuymg COX-1 Swvhil
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15199 1 4 A9NSUSEUREUIWIEFANS 7 LNEINUNAZNgAR 9289 NSAIDS FaseUUNSARaIrng

MUCOSA CLASS VIGOR TARGET
(n = 4,439) (n = 3,981) (n = 4,029) (n=9,127)
Type of arthritis RA OA (73%), RA (27%) RA OA
NSAIDs 10 specified  Ibuprofen 800 mg Naproxen Ibuprofen 800 mg
NSAIDs thrice daily, 500 mg thrice daily,
diclofenac 75 mg twice daily ~ naproxen 500 mg
twice daily twice daily
Low-dose aspirin Not stated 22% Exclusion 24%
criterion
Median follow-up 6 months 9 months 9 months 12 months
Upper Gl complications 1.5 1.0 1.4 1.3
(annualized incidence; %)
Upper Gl clinical events 2.7 2.8 4.5 2.8

(annualized incidence; %)

OA, osteoarthritis; RA, rheumatoid arthritis
Upper GI complications include bleeding, perforation, or obstruction.
Clinical events include complications plus uncomplicated symptomatic ulcers

Glum‘sﬂﬁ‘f]aeLi‘]auﬁ’ms:ﬁmwzmmi eN7iSinase COX-1 11 indomethacin WA
ibuprofen ¥ WAALKNA lNTEINEa NI IOevh IFUSan0Mes PGE, a0ad
wona Nt aRedasiumstiuies oxidative phosphorylation 1t mitochon-
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NITUIVNNT apoptosis LAE 17 leukotrienes
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e iw%uﬁLLmIﬁﬂumsﬁwmm?]auﬁamuwwmmiﬁaEm’.h $logan
o lndushean NSAIDs aehsdulag 13nsanaEduliiAe 13 aspirin-trig-
gered lipoxin Fotutameniastgasadedeniie neutrophils gl

At e INSues M daulmeasnsunzaaandae
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2. Stress related mucosal disease (SRMD)
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4. Portal hypertensive gastropathy
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M7 ¥ewumslden misoprostol, H,RA %38 PPI $aufiU NSAIDs
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271 NSAIDs

Gastric ulcer

Duodenal ulcer

Misoprostol cotherapy

H,RA (standard dose) cotherapy
H,RA (double dose) cotherapy
PPI cotherapy

COX-2 selective inhibitor

0.26(0.17-0.39
0.73(0.50-1.09

0.40(0.32-0.51

)
)
0.44(0.26-0.74)
)
0.21(0.18-0.25)

0.47(0.33-0.69)
0.36(0.18-0.74)
0.26(0.11-0.65)
0.19(0.09-0.37)
0.34(0.25-0.45)

Relative risk (95% CI) of traditional NSAIDS + medical cotherapy or of COX-2 selective inhibitors vs

traditional NSAIDs alone
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A15199 3 HathalAgsasTUUMARaImS wswmiald COXIBs wWisuieuniu NSAIDs 1l

CLASS VIGOR TARGET SUCCESS MEDAL
(n=3981) (n=4,029) (n=29,127) (n=13,274) (n=34,701)
Type of OA (73%), RA OA OA OA (72%),
arthritis RA (27%) RA (28%)
COXIBs Celecoxib 400 Rofecoxib 50 Lumiracoxib Celecoxib 100,  Etoricoxib 60,
mg twice daily mg daily 400 mg daily 200 mg twice daily 90 mg daily
Traditional Ibuprofen 800 Naproxen Ibuprofen 800 Naproxen 500 Diclofenac 50
NSAIDs mg 3 times daily, 500 mg mg 3 times daily, =~ mg twice daily, mg 3 times
diclofenac 75 mg  twice daily  naproxen 500 mg diclofenac 50 mg  daily, 75 mg
twice daily twice daily twice daily twice daily
Low-dose 22% Exclusion 24% 7% 33%
aspirin use criterion
PPI use Exclusion Exclusion Exclusion Exclusion 40%
criterion criterion criterion criterion
Median 9 months 9 months 12 months 12 weeks mean 18
follow-up months
Upper Gl complications
RR (95% Cl) 0.77 0.43 0.34 0.14 0.91
(0.41-1.46) (0.24-0.78) (0.22-0.52) (0.03-0.69) (0.67-1.24)
NNT - 128(1year) 120(1year) 714(12weeks) -
Upper Gl clinical events
RR (95% Cl) 0.66 0.46 0.46 0.50 0.69
(0.45-0.98) (0.33-0.64) (0.36-0.60) (0.26-0.96) (0.57-0.83)
NNT 111(1year) 41(1year) 64(1year) 476(12weeks) 333(1year)

Clinical events include complications plus uncomplicated symptomatic ulcers

NNT, number-needed-to-treat (at specific time period based on individual study)
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Laine L, Takeuchi K, Tarnawski A. Gastric mucosal defense and cytoprotection:

bench to bedside. Gastroenterology. 2008;135:41-60.
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