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Topic review

aazavontauny1 (drug-induced liver injury)
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4 Mzauoniaune (drug-induced liver injuly)

Wnegsmana3

AMTNN 2. UAAITIBINNIAANNZALSHLADY

Hepatatitis pattern

Mixed pattern

Acetaminophen Amitriptyline

Ketoconazole Sulfonamides
Methotrexate
NSAIDs Verapamil
Pyrazinamide
Rifampin
Statins
Tetracyclines

Valproic acid

Allopurinol Azathioprine
Amiodarone Carbamazepine
Fluoxetine Clindamycin
HAART drugs Cyproheptadine
Herbals: kava kava Enalapril

and germander Phenobarbital
Isoniazid Phenytoin

Trimethoprim—-sulfamethoxazole
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s X o v
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uatinnuluiissiosas 37° deerg) RUCAM uaz
M&V causality assessment Fanan 3%
Hagiudaliiiinuainisitianeninzay
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uwmﬂuaﬁgam’%m‘lﬁ%ﬂ& Drug-Induced Liver
Injury Network (DILIN) w5 udieyanmizdu
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steatotic (microvesicular steatosis, macrovesicular
steatosis, steatohepatitis), vascular (sinusoidal
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@517 3. RUCAM and M&V causality assessment methods®

Criteria RUCAM [or CIOMS) B
Enzyrme pamesn Hepatocelular Chokestatic of rixed
Expasure Initial Subsaquent pis Iritial Supsequent pts Initial Subsequent pis
Tinne from drug 580 -15 +2Z 590 1-80 +2 4-56 1-56 +3
S1861 |d) <Eor =80 =15 +1 <5 of =80 =30 +1 <d ar =58 =58 +1
Tinne fror drug <15 =15 +1 =30 =30 +1 07 o-r +3
g1og (d) 5-15 B-15 8}
=16 =16 =3
Differance batwesan peak Differanca batwaen peak
Course ALT and LILM walue AP jor pilinsbin and ULN Tinne decrasss to <2 x LILN
Afrer dug S1op Decregse >50% in B d +3 Decraase >B0% in +2 Chosasiatic of
<180 days Hepatacellular frised
Decraase >60% in 30 d &2 Decraase < B1% in k1 <60 days b3 < 1ED days 43
<180 days
Dacrease =50% in =30 d o Persistence or increass i} =60 days o =160 days 1]
Dacrease <50% in =30 d =2 of i info.
Riak factor Ethanal: yes #1 Ethanal of pregrancy: yes +1
Ethanal: na o Ethanal of pregnancy: na o
Age =EB +1 =55 +1
<B5 0 <55 o
Onher drugs Mane of na info o Mone ar no infe o
Drug with Suggestive timing 1 Dirug with Sugpestive timing 1
Knawm hepataloxin with 3 Knuwem hepatetaxin with 2
suggestive timing SUgEEsive liming
Drugwith ather evidence for -3 Dirug wath athar evidenca for -3
& ol e, + rechalenga) 8 rode je.q., + rechalangs)
Campeting Al Group 1* & 1T uled out &Z Al Group I* &0 rded out $2 HAW, HBY, HCW, ChY, EBV, alcolal;
AL Al of Group | raked out 41 2l of Group | ruled aut +1 pancreaticabdiany of cber lver
4-5 of Group | ruled out o 4-5 of Group | ruled out a dispases, shock, pregnancy
. B - .
< of Gaoup | ruIE!d out Z <4 of Group | n.ie.d ot 2 Complete exclusion .
Marrdiug cause highly 3 Mon-drug cause highly 3 Fartisl axckisian o
prabatie prahabie Prossible allamalive cause 1
Probable aflemative causs =3
Pravious Reaction in product label +2 Reaction in predust abel +2 Provious repart published?
ntarmanon Reaction published; no labal +1 Reaction published, no label +1
Reaction Lknawn 0 Reaction unknown g fes +2
Nex [dfrug on markel <5 yisar) i
M [drug on make! =5 yearn) =3
Rechallenge Positive 43 Pt T 3 Positive 43
Compatibhes 41 Campatibhe +1 Megative o not done 4}
Magative =2 Megathe -2
ot dong or not intorpratable V] Nt dane or not intarprotabio 0
Extrahapatic Rash, fever, arthralgias, ecsnophia
invelvement 1=6%:), cytopenia

=4 of the above +3
2-3 of the above +2
1 of tha absowe 1
Mone of the abowe [4]

*Group |: HAY, HBW, HCV lacute), biliary obstruction, alecholism, recant hypotansion (shock liver).

"Group Il: ChaY, EBY, herpes vinus infection.
RUCAM, Roussel Uclef Ceusality Assessment Model; ME&NV, Maria & Victorine: pts, points (the number of points assigned to the situation);
ALT, alanine aminotransferase; ULM, upper limit of nomal; HAY, hepatitis A wirus; HBY, hepatitis B virus; HCY, hepatitis C wirus; ChY,
cytomegalovirus;, EBY, Epstein-Bar virus,
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@997 4. UAA disease severity scales YBIRUBNIAVIINGT™

Definition

There are elevations in serum ALT and/or AP |e

There are elevations in serum ALT and/or AP |e

There are elevations in serum ALT, AP and TB
or ongoing hospitalization is prolonged becaus
There are elevations in serum ALT and/or AP le
and there is at least one of the following:

_ Hepatic failure (INR >1.5, ascites, or enceph

_ Other organ failure believed to be due to a D

Score Grade
1 Mild
INRis <1.5.
2 Moderate
INRis >1.5.
3 Moderate-
severe
4 Severe
5 Fatal

Death or liver transplantation from a DILI event

@51M 5. UdAq patterns of liver injury YaIRUSAI@UINI®

Patterns

Necroinflammatory

Acute hepatitis

Chronic hepatitis
Granulomatous hepatitis
Cholestatic
Acute intrahepatic cholestasis
Chronic cholestasis
Cholestatic hepatitis
Steatotic
Microvesicular steatosis
Macrovesicular steatosis
Steatohepatitis
Vascular

Sinusoidal obstruction syndrome

Isoniazid, Phenyltoin,
Cotrimoxazole, Ketoc
Methotrexate, Tamoxif

Isoniazid, Interferon, |

Anabolic steroid, oral
Amoxicillin-clavulanic

Chlorpromazine, Clar

Tetracycline, Valproic

Alcohol, Steroids, TP!

Amiodarone, Irrinotec

Oxaliplatin, Chemothe
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MUFUMNAY

6.4 Role emotional (RE) 99911
auosuel

6.5 Social functioning (SF) Wi
MIdIny

6.6 Bodily pain (BP) anuiuia
MITNNY

6.7 Vitality (VT) Wadia

6.8 Mental health (MH) gumw
9

2. 7539 (methods)
JUuuun15398 (research design)
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Ao Aa A 4 9 9
MmN uuylldhamin (pro-
spective analytical study)
seiilgITINY (research methodology)
szns (population)
9 d‘d 4 a A d‘ Y
Atheniieimsihafessiiahifiuwaiiniy
mssnuuvufieuenveslsaneiuiaynansa
& [l 9 a [ [l
#aa5791aen15d0anavImaau M IaIuDu L
nuaNVRalna
LY | 9/ . . .
naailunisiatdeniihie (inclusion cri-
teria)
N y Yo aa @ 1
Adaenlasumsifaieiuuerniania
noauvulaifiuna (functional dyspepsia) a1y
daa o =1 1) 9
INAUNIUING Rome 111 1910150819108 1 91015
Y] dy v E4 [ Q' I~} U a
dago il uruNewase1ms auSinlng 1a
4 a Qy 4 9 a Qy Y v
Neasnaaul uaudeuisnaaull Taglinuses
{ A @ ' & ' v
Tsafetue1msnanan (52UNIMIdaInanIma
AUIMIEIULY) (TUTIMIDENILI0Y 6 1ADU AU
Yo aa o ‘Aa o
1a5umtiene uazemsasuaunaaidanu
AN 3 Aou
'S o .
inaain1snAeNINMSANE (exclusion
criteria)
9 U A U
1. owgueend 18 1l viseannnd 75 1
2. asmanuaNUAalnANNITFRINADI
maauamsaiuuy (esophagitis, ulcer, ero-
sion, bleeding, vasculopathy, gastric atrophy,
cancer)
U { o o Y U
3. Qiheilsnlszanad laun Tsaszuy
£ A a tﬁl ey
mlatazrasaaon lsaszuumadumelaiEesa
@ =~ I~
Tsamnynu Tsaduuds Tsalane TsauzSa
oy A wa 1 o A
4. iheniilsziamiaamaaue1ns
9 d‘ 9 v Ay a
5. Qihonlanamonduiie swedlwiu
9 & P
6. WUI0AINTIN
NSAIUIUVUIAAIBE19 (sample size

determination)

N =2 0"
/2
d2
N = 9110989970819
o = aminhazitlu
Z = confidence coefficient (1-Ol)
O = variance
d = acceptable error (20%)
N = 1.96" x 43.8° = 71
10.2°
o & 3o o
aatiulumsdnmitlslszannslumsdnm
71 AU
W sdpn (methods)
MUUATLIZININMNITIVIAIUAADY
9 1 {
WauMAu-qany W.d. 2553 IuTwgouend
mardamumsinyINadineiginssunaly
aa a 1 b4 a
aatnmmzlsamudueIms nesdesndsamudu
vy Ay ¢ o A Y o =
01m3 Ahenunaminna@an 1NTUNTFUI
uazmeuiedeiaglszasnvenisivelnsanisil
9 Y o £ a F
mngihelagnowawdnle wazguseudriulu
Ao k4 PR Yo o 9 o
mvouad dihoszlasumsuanuuvaialimau
az 1 ya Usznoudds uuud1s 3 diu daun 1
9 v @ k4 ! d' a
dudeyadiuii 12 Jo dawd 2 Wununlsediv
9 t!l 9 J ] v
emsthaneuiiensnithoifundudes 2 ngu
L 9 vy {
a1 Rome III criteria 31 ‘U’eﬂmy, a3 il
uuUaIIUMNTIANEINUGUMN (SF-36) 36
9
U0
9 .
N155705WveYa (Data collection)
<]
1. hudeyaluglvesnuuae ey
<1 9
2. INUTIVTINVBYANNUVUFAVDINAY
nalunouiinnes
a o9 .
MsunNeveya (data analysis)
- Descriptive data (demographic data)
- Categorical variables: percent

— Continuous variables: meantSD
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a v ] k4
- mynzinenngueInsiwly one
way analysis of variance (ANOVA)
= . B
- msnfSeuey continuous variables
v v [l U 9 a v
szwdnangudoaslugilelranesriialiiiunaly
unpaired t-test
- msmanudmiusvesiunlsdasziu
Aa dl [ v . .
AUMNIIAUNIINUGUMW]Y multiple linear re—
gression analysis
3. Wan1329y (results)
9 d' Y 1 dy 9 d'd
dAthefdhumsanmniiiudieniienms
9 a [] . .
1hanesriialifiuwa (functional dyspepsia) lag
1 wa 1 Yo
msgnlszianazashamovesunnd 1a5ums
[} k4 a [} { {
d@0INA0TTULMAAUD IMTEIUDWNo LI TIAN
mannagoy 15y uwaluszuumauaueIms
WaeaeIMsoniay nsaluadou mamans
v b4 ] a a 9y Y o
desnaodhinuanuialnd gilwezlamuuudeu
DUDINTVOITZUUNUAUD INTUAZUV VU D1
Uszdivgumnaiamneanugumn SF-36 19910
) Ay ¥ =
whwanlamsunuuazlszanananFou Moy
FuMMsAnMAWARoUNgEMANDIRAT
PR
au w.fl. 2554 1adihe 71 1o umeane 22 o
AN 49 o Aadusandmmarsdeman
9/ [] d‘
1: 2.2 1o owgdthweglurae 1s-73 T o1gmde
46.9112.5 1] Wminegluaie 42-s1 Alan3y umiin
Ay 57.818.1 Dlaniu daugaoglusie 140-176
[UAIAT dIUgURAY 160.917.7 1FUAIAT 1iiD
nmnmnsuiudaiiniane [body mass index
(BMID)] angas BMI shdmimiindamisoiiu
A o 9 ] o w
dlanumsareanugamiinunmssnmasdes
[BMI = weight (kg)/height (m”)] wuna1 BMI
oglug9 16.9-20.7 Alaniu/was’ Aundy BMI
A a o 9 A o
A9 22.312.7 nlan3u/1was® e FNTUNIMI 28
9 o 3
510 (Gowaz 39.4) wmsanuEaSyanaivu
v wa {
1 45 519 (Govaz 63.4) Tilsziaquyns 15 Mo

v wasd v
(Govaz 21.1) dlsziaaugn se e (Gevay
4 o o v
50.7) erminyevFulszmuiuormaiidesas
gy =
32.4 9IMISIAATREAL 29.6 (A1519N 1)
o 9 d‘d 4 a (=)
Tunnudiheniienisanesaiialiil
v [ [
uwa 71 519 Uszneudy nqueIMsHUUNoING
91115 (postprandial distress syndrome) 11 519
J 9 Qy Y . . .
nqueimsiianesaudl (epigastric pain syn-—
drome) 15 118 wazngueIN I (overlap) 45
919
o w 9/ a [ =]
onsaing onshanesiialifiuna 01013
W UATANUTUNT
s o Aoq Yy @
aimsanagnmlagrsmnnwuunwnduas
A vy A v ]
a1msnsunuRtHenniga Uszneume aanes
o Y A vy a g A o &
uauNe Novdauuunes s wlounuluna
v 9 [ v
doengdueIns lagansmesoauiunoawylunqguy
[ [ 9 9
Wiunemasemsiosas 90.9 omsthaneawyly
\ Y 4.8
nquihanesauiliesas 66.7 szezIauRdIAINA
= 4 A A
HoIMININWUUNWNG 23.4 1Aou (3-180 1ADU)
4
(15197 2)
. 9y
ANVFULTIVOIINT (severity) Taodt) g
9 o
Tiazuuuanuguusuiludauay 1-10 Tas 1 Ao
Lo .
ANUIUNTURINGA 1Az 10 1D ANUFULTANDT
da WUNANVFULTEILINMIRALIZINY 5.69
o 9
duanugunseszavihunardd@ngndnsnuen
amsthaneaunis Ianudvabiinmindaiiany
9 v k4
Janhannsonula
vy v A = a A
Athe)ranesrialiiuwaiioinisou
1 F4 9 1 o A
e Taun mldnlssiu 12 1o Nesdadiay
I~f
1N 43 1o erdhuay 19 1o seiuerms s 1o
A o A Ay A
AAUAILIN 1 518 IMlEUINOUNAD 2 T8
ANBATNATIINUNAMIFDINADIMAUAY
911MFAIUAUNY gastritis 65 1o wHalnd 6 e
WU Helicobacter pylori infection 6 918 145y
NIFINHIINUA
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] v A 9 A o gy 9 R ' 9 o ' y X & '
A19°9N 1. ll’dﬂx]‘lli)l;llﬁllliNGl'ulﬂﬂ’]ﬂllt;l.ﬂ’]ﬂﬂ’]ﬂ‘ﬂ’t)ﬁmﬂ'luullNﬁ NQUUUUNBINAIDINT nquﬂm’namuﬂ NANDINITIIN

apnasdiin LUUNDINRT

ATUAN UL Taifinea (N=71) | @115 (N=11)
WAL 49 (69%) 10 (90.9%)
meade (T)+SD 46.9412.5 41.7413.9
FetiNaanY£SD 22.3+2.7 22.9+3.4
TN

fUsang 28 (39.4%) 4 (36.4%)
g314 7 (9.9%) 1(9.1%)
WHNIU 15 (21.1%) 4 (36.4%)
7119974 21 (29.6%) 2 (18.2%)
ANTUNIN

1an 22 (31%) 5 (45.5%)
TSN 39 (54.9%) 6 (54.6%)
ine/vein 10 (14.1%) 0 (0%)
AN9ANEN

szou 11 (15.5%) 0 (0%)
G 15 (21.1%) 3 (27.3%)
Bynysavizannnnan 45 (63.4%) 8 (72.7%)
mm@uw’% 15 (21.1%) 2 (18.2%)
maﬁu@m 36 (50.7%) 5 (45.5%)
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M 2. udAwIMIEIRE e sTsUNIU amsnuveadihohaneiiahiiiuna
hanastiln | WUUNDINAS
Laidiuua 215
(N=71) (N=11)
mﬂﬂizﬁﬁﬁﬂall,l,mmmiﬁmﬂ'm
anvie 43 (60.6%) 0 (0%)
uauvied 10 (14.1%) 0 (0%)
Tiasdauuing 16 (22.5%) 10 (90.9%)
B 2(2.8%) 1(9.1%)

£ a =
anN13Lpviastia IR UL

WULARIUAIANUNT 52 (73.2%) 11 (100%)
Bk 20 (28.2%) 2 (18.2%)
1npiasaul 51 (71.8%) 0 (0%)
LaLesauT 35 (49.3%) 0 (0%)
A1N1999H
al&udsileau 12 (16.9%) 3(27.3%)
TiasaaRanun 43 (60.6%) 4 (36.4%)
waifluas 19 (26.8%) 6 (54.6%)
waluanung 5 (7%) 7 (63.6%)
NAWAILNN 1 (1.4%) 1(9.1%)
anwilenuffeuiine 2 (2.8%) 1(9.09%)
mﬂ’\‘ll?'ﬂllﬁ\‘llfﬂ‘;\lel R7+2 A R R+2 R




= aa A @ L] 9 1 Aa 9
ﬂ15ﬁﬂH1Nﬂﬂi$TlUﬂlﬂQf]mﬂ']W‘]f’]ﬂlﬂﬂ’]ﬂUq‘ilﬂ1W1uﬂqllUﬂﬂ“ﬂﬂ\iﬂﬂ?ﬂ‘ﬂﬂﬁWﬂﬁﬂ’]ﬂﬂf)\‘l

A RE @
22 silalifunalulsanerniagmasnsel

Wnegsmana3

Dyspeptic symptom score

Dyspeptic symptom score Y8391015AY
HUUARUMNLEAIlUMNATN 3 ANUTUITVOIOINS
mﬂ?mn@ummm"lﬂmmjmmﬁaﬂ (likert scale,
1= g 9 v Aa o
o=hiflerms 1=exmudniieshisy sz

[ Aa o o m 1y
Ju 2=oimahunarssunudialsz o Tuna hides
YSumganssy s=e1msyunsedesdiunlaou
A v y X A2 o gy o
wanssw) laun thafesduil dadautiufieamas

Yy A y 24 a o A
91115 Medn ueuieuaull Havlunes dude

MMM 3. Uaaa dyspeptic symptom score

ﬁmﬂuau ﬁ’f)l‘ld_lll’t]ﬁ’ﬂ‘i @]1315161}1]
Aa 4 o 9/
Nﬁﬂiz'ﬂﬂﬂlﬂﬂﬂﬂlﬂ'lﬂﬁf’]ﬂlﬂEl']ﬂ'lJiIﬂlﬂ'lW'hJQﬂ']ﬂ
9/ a v v v 9 o
ﬂ?ﬂﬂﬂ\lﬂfﬂﬂ‘lﬂﬁllﬂﬁ‘luﬂquﬂ'lﬂ'lilluu‘lﬂﬂ\l'ﬂﬁ\l
9IN9
9/ 1y v [] 9 [ A Y
Qﬂ?ﬂﬂQNﬂ1ﬂ1i!luuﬂﬂﬂﬁﬁﬂﬂ1ﬁ1i PRI

Nnamuiamevesnumudia hitandesnungy

hifioms (p>0.05) fanaaslumaan 4

Aa 4 o 9
WaNISNUVDINUNNBIALD El']ﬂ'lJiIﬂlﬂ'lW1uQ1]']El

1hafeariialifunalunguermnlafesaui

CRIRE) Symptom score
AAfALUUTIRINRIR NS 1.68+0.82
Budne 0.92+1.01
thatiasmud 1.76+0.82
nanfeuRvdl 1.35+0.99
NENGE) 1.46+0.92
Haulufiag 1.28+0.83
wailuau 0.83+0.96
pavldendeu 0.34+0.76
Fleamns 0.08+0.37
NAUAILAN 0.18+0.59
anadeiifaudiee 0.23+0.59
L?@Lﬂ%ﬁl'ﬂ 0.51+0.89
wwaLfluanung 0.61+0.95
waLFauntnan 0.28+0.66
wiuuinan 0.30+0.68
&8N 0.06+0.33
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H v $ A A o Aa v v Y o o v v v 9
AN 4. udasrmdsnunMEIaneugunm 8 18 Tunguemsumiviemdasemsifisunungulifieinisuiuiiea

NAD IS
NAAUMNTIR Lifinguainisuiusias nau
AUFUNIN URIAIUS (N=15) WA
General health 51.0£23.7
Physical functioning 75.0£30.2
Role limitation physical 70.0+45.5
Role limitation emotional 66.7+48.8
Social functioning 51.0+15.1
bodily pain 50.5+27.8
Vitality 55.7+24.0
Mental health 65.9+21.1

UERER ' P N 2 A
wiingihengueimalianesusnaaull
= Aa F4 v oAy A F={ P
Nﬂ'mﬂ1W“]f’J§lT]ﬂﬂ1u!Lﬂﬂ’]1ﬂi]3J1’lv1311J’t)1ﬂ1i!L@]ﬂulN

WUANUUANANBIIITEEAYMIdDalunniiAveq

Aa 9 % A =
ﬂmmwmﬂmuqmmw ﬂQ!Lﬁ'ﬂQFluﬂ1i1Q'ﬂ 5 HPINII

Tiwuanuuandived1adie

o o T

uugihefiteslumsinuil

P | o 9/
wansENUYeUMNIInn eI UqUaINlugile
9/ a v v y X 4
thanessiialifiunalundueinisianesdud
Y1 9y ' y X A
uindthenguoimstanesauiligummn

Aa A v o Y o o
aAgYUISINAIN %3@@11&’(}"\15\17‘”]3“11] AUTIOMNUNNINIY YDIINA

] J | Ha A o Aaa J - o v r vy X 4
ATNN 5. UTAAINURAAIAUNNFIAUNYINVAYNIN 8 WA ‘lunqummiﬂmﬂamuﬂmﬂununqu'luummiﬂmﬂamuﬂ

NAAMNNTIA laifinguainisannias na
AURUNIN ausl (N=11)
General health 55.5+22.1
Physical functioning 85.0£18.3
Role limitation physical 68.2+37.2
Role limitation emotional 78.8140.2
Social functioning 61.4+22.7
Bodily pain 51.6+24.0
Vitality 62.3+15.2

Mental health

62.6£19.7
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muosual MIMnINTIuMadny anusula
MATNME WA ugnNnquuniufenateIms
ud hinutsdagmedna lunniiaveumniia
aauaaslumsan 6
Aa 4 o 9/
wansgnuvesnumndiananuguninlugilay
9/ a [} { ] | 9 1 o
haneariialifiunaniionnisiwoug laus
9 9/
Tqudsisu Mesdaianann seifluay
U { o 9
Atheniialdudsilsiu Nesdadiauinn
sofuay Swdsiigunmdiamneinugummgn
9 [l I 9 a a 4 a 4'
amungnngthetanesstiabifiuwanliionsau
v Yy 9 g ] 9 1 d‘d
5w sndumuanuiRuhamenemeludihend
o A v k4 = Aa
aldudsUsunazisefuausudisiinumniia

=

v 9y 9 a 1 v P
ﬂﬂ’nQﬂ’]ﬂﬂ’lﬂ'ﬂ’t)\ﬂfu@lvhlllllwﬂﬂt’ﬂ\ilﬂﬂ’] (@]151\1

7

=)

9 {d4oyy P

Atheniian l&ulsdsiusdreiinunin
Aa 9 Y o o Y Y o o Y 4
Fiamudennamugumume Jodnanuersul

a ] v ' 4 a 1 4' v
Lmzqajmwwuammqnﬂmwawudlnmma°n"ln

o Y J F4 [l v o aa
T laundslsiusrudisedelivssngmadaa
(37.5%42.0 1NUNY 61.6143.3, 22.2135.8 (o
U 63.9145.3 11z 54.0F12.9 (MoUNY 63.8117.2)
(p<0.05)

Y Aa v F4 S Aa
Athoiiisefluauiiudoiigumniia
k4 [l v v 9 a []
amudussomwnemendnnguianesiialiii
Ay 12 vy | Ao o o aa
unanhifiseiluausdiseseiisshagmaada
(73.2%27.8 (MoUNY 79.4124.0) (p<0.05)
a <Y aa . .
NIMTUANZNAIEDA Multiple linear
. § v o d 4
regression 1NogANUENHUTIZNIIWANTZNUVDA
auMMIaneINuguMMNUAaszRU T Ind
nae anuguuseszahunansiull nqueinis
d‘ P! [ v J J EA
@PeuNeuAuNgueINIIIN o1mya ldulslsu
4 A A = [ v o Aa
91MsNeIdaliavnniinNuduNUTA NN IR
NEIVUMNTIAUIAIAMNY SF-36 udas 081

o o a

Iledngymedna uaasluasen s

4

UBNIINUNITHUATIZHMIANUTURUD

{ ' $ A 4 o Aa v I o o v gy X 4
A1 6. udaIRRATAUNIMEIANNEINUGUN N 8 UA Tunquemsuriunendtemstiisuiunguenistanesaul

HAZNAUDINTIIY
on nguaIMIswiuas | nananisiiana
ARrRIAMNIN - DA od . -
~ w NRIDTUNTRENLAELD autlasanen
TAIRATUFTNIN
(N=11) (N=15)
General health 55.5+22.1 51.0+23.7
Physical
functioning 85.0+18.3 75.0+£30.2
Role physical 68.2+37.2 70.0£45.5
Role emotional 78.8+40.2 66.7+48.8
Social
functioning 61.4122.7 51.0£15.1
Bodily pain 51.6+24.0 50.5+27.8
Vitality 62.3+15.2 55.7+24.0
Mental health 62.6+£19.7 65.9+21.1
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= oA P Y aa ' 9 1 o ow ¥ 9
ATNN 7. UAINURAIAUNNFIAUNGINVGUNIN 8 WA 'luﬂquammhﬂwmuuu'lummaﬂummia1'lani‘1J=nu nol
Sﬂﬁﬁulﬂﬂ uazﬁalﬂuau

Aruaq apviasriald | danvassialifivea | danviasns
ANWTIR Huua wazaldusilsan | wazvinsd
(N=71) (N=12) (N=
General
health 51.3+21.7 43.8£19.0 49.7-
Physical
functioning 79.4+24.0 72.1+£30.2 75.7:
Role physical 61.6+43.3 37.5£42.0 54.7:
Role
emotional 63.9445.3 2224358 56.6:
Social
functioning 54.6+18.7 50.3+15.8 52.9:
Bodily pain 51.3+22.5 65.0+15.6 46.9:
Vitality 56.8+17.9 46.3£14.3 55.8:
Mental health 63.8+17.2 54.0£12.9 61.5:

*p<0.05 **p<0.01

@197 8. udA standardized coefficients beta Tu multiple linear regression weIwsddszAY 8 AR

Fafoatugunm
pawils GH PF RP RE SF
AN 037 | 029 | -018 | -0.10 | -0.0
8% >35-60 I -0.08 | -0.02 0.18 0.04 0.0€
ANNTULIILU
nanaaly) 024" | -0.17 015 | -0.27* | 0.0
ﬂzg'ummitﬁ'm
Weuiunguannng
§93 -0.14 -0.02 -0.17 | -0.23* | -0.0
aldurlstlsau 014 | -017 | -0.25* |-0.41* | -0.1
iasan 0.09 | -0.19 019 | 015 | -0.1
wailuay 0.004 | -0.09 0.02 0.04 | -0.1
R? 0.21 0.09 0.06 0.28 0.0¢

* p<0.05 ** p<0.01
GH: general health, PF: physical functioning, RP: role limitation physical, RE: role limitation emotional, SF:

social functioning, BP: bodily pain, VT: vitality, MH: mental health, R coelficient of determination
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320 INITVBITZUUMUAUDIMITNUNANTZNY
fumﬂmmw%’imﬁmﬁ'uqmmwim multiple lin—
ear regression (min*‘f; 9) wuhqmmwﬁ"a‘lﬂufi
mﬁnﬁ'uﬁﬁ’umm:muﬁwmmnﬁ’f;mﬂﬁyuﬂdnﬁﬁﬂ
AfMeada aussomnmame Yannamua
MY HAZMIMDINTTUNMIFINULTDIFURUTA U
aimasoiiuay Yonnaduersuaiudasduius
AUINMIDASANUUNBINAI1MST ANMFVTIAMS
Sumodniuiummanhanesaud naadianaz
q‘umw%ua'méf”nﬁuﬁﬁummﬁ'm'w WD0INS
flaulueamlvigumniandaaguiy
4. aMlsnewan1539e (discussion)
msanmilifudnuluddhenqudesii
p1n151anesrtalsiliumaniunaaiiiane
ROME Il ludhumanszmuiiisasugunmdiadu
UMW HAZANVUANAYBINUNINTIANUFUMN
lundaznqudes Tasmmsanuuuy prospective

analytical study

9 d’d 9 a
ninmsanlugiheniioimnhaneswiia
[ A Yy U SR @ [ 9
litiuwa 71 910 Bfhengueimsoasanunes
18901115 (postprandial distress syndrome) 56
9 9 v 9 Qy
719 (Sewaz 78) wazHthnquerimilianesau
il (epigastric pain syndrome) 60 518 (3080
a S v v
84) QTN 2 NGUINT (overlap) 45 119 (509
az 63)
¥ v
msanmidumsansuuy it Tae
v Aa o o { o
T¥mteneaunaninus ROME IIT #eganuily
1 v ] 9 4 a ]
anuenlumsmisngudegludiheilanesstiali
Tuma 1IN NuFUFaULaZANINAINKIAY
99915 1AsaNuduNUTIZIeINsHanuay
Ao A oy v 4o X o
wensnuiiaghinnumida® wanunhdihelhanes
a = = a a @ 1 v
Fia liluratianuialndveanarsiladesiuny
1wy anvRadnavetszuulssannaiunals M
MANUANAVDITZUUMAUAUDINT MIAATDLE
a v 9 a
alanvamadinlsls uaziladema audals (iu
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Effect of Daily Chlorhexidine Bathing on Hospital-Acquired Infection

Michael W. Climo, M.D., Deborah S. Yokoe, M.D., M.P.H., David K. Warren, M.D., Trish M. Perl, M.D., Maureen Bolon,
M.D., Loreen A. Herwaldt, M.D., Robert A. Weinstein, M.D., Kent A. Sepkowitz, M.D., John A. Jernigan, M.D., Kakotan
Sanogo, M.S., and Edward S. Wong, M.D.

ABSTRACT

Background

Results of previous single-center, observational studies suggest that daily bathing of patients with
chlorhexidine may prevent hospital-acquired bloodstream infections and the acquisition of multidrug—
resistant organisms (MDROs).

Methods

We conducted a multicenter, cluster-randomized, nonblinded crossover trial to evaluate the effect of
daily bathing with chlorhexidine-impregnated washcloths on the acquisition of MDROs and the incidence
of hospital-acquired bloodstream infections. Nine intensive care and bone marrow transplantation units in
six hospitals were randomly assigned to bathe patients either with no-rinse 2% chlorhexidine-impreg—
nated washcloths or with nonantimicrobial washcloths for a 6-month period, exchanged for the alternate
product during the subsequent 6 months. The incidence rates of acquisition of MDROs and the rates of
hospital-acquired bloodstream infections were compared between the two periods by means of Poisson
regression analysis.

Results

A total of 7727 patients were enrolled during the study. The overall rate of MDRO acquisition was 5.10
cases per 1000 patient—days with chlorhexidine bathing versus 6.60 cases per 1000 patient—-days with
nonantimicrobial washcloths (P=0.03), the equivalent of a 239% lower rate with chlorhexidine bathing.
The overall rate of hospital-acquired bloodstream infections was 4.78 cases per 1000 patient-days with
chlorhexidine bathing versus 6.60 cases per 1000 patient-days with nonantimicrobial washcloths
P=0.007), a 28% lower rate with chlorhexidine-impregnated washcloths. No serious skin reactions were
noted during either study period.

Conclusions

Daily bathing with chlorhexidine-impregnated washcloths significantly reduced the risks of acquisition of
IMDROs and development of hospital-acquired bloodstream infections. (Funded by the Centers for
Disease Control and Prevention and Sage Products; ClinicalTrials.gov number, NCT00502476.)

N Engl J Med 2013;368:533-42.
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Clinicopathological correlation
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Neurological examination: good consciousness, good orien—
tation to time, place, person

Asymmetrical weakness both legs

Decreased pinprick sensation at peri—anal area

DTR: 2+ all, except ankle jerk 0

Skin: a group of vesicles at pre—sacral area

Lumbar puncture: xanthochromia, WBC 52 cells/mm’ (PMN
3%, mononuclear 97%)

RBC 121 cells/mm’, sugar 38 mg/dL, blood sugar 114 mg/
dL, protein 439 mg/dL

Gram stain: no organism, culture: no growth, culture for
fungus: no growth

PCR for HSV1 and 2, VZV, CMV, Coxsackie A and B,
Echoviruses and Enteroviruses 58-71, 73-78 and 89-91: negative

Vesicle from pre-sacral area: positive HSV antigen

MRI brain:
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Abnormal non-enhancing hypersignal
T2 lesion at the central pons without restricted
diffusion and non-specific mild increased cho-
line peak, suggestion osmotic myelinolysis of
the central pons with ADEM and MS as less
likely differential diagnosis

MRI of lumbosacral spines and screen—
ing whole spines:

Enhancing intrathecal cauda equinae
nerve roots, compatible with radiculitis which
may be caused by immune-mediated process
or viral infection

IMP: Herpes viral radiculomyelitis

Treatment: acyclovir 600 mg intrave—
nous Mn 6 FATue W 21 Fu

WANAUTIY 9IMINUATBOUNTUTAL
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nszantdmem il limmemwinia eshi
ﬁﬁu ./hJ admit ‘ﬁTiQWleﬂﬂlﬂﬂﬂﬂ‘l!aﬂ

Lumbar puncture: WBC 18 cells/mm’®
(mononuclear 100%), RBC 11 cells/mm’

Sugar 58 mg/dL (serum sugar 140
mg/dL), protein 228 mg/dL

Gram stain: no organism, culture: no
growth

PCR for HSV1, 2, VZV, CMV, CMV:
negative

Cryptococcal antigen: negative

Cytology: small number of small ma-

ture lymphocytes. Neither a granuloma nor
malignancy is evident.
Treatment: acyclovir 600 mg intrave—
nous NN 8 ¥2149 W 7 U prednisolone (5)
4x3 Mudolile
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18 himadaliya wanhlsawervragmiansed
admit 16 U
Physical examination: a female pa-
tient, drowsiness, not orientated to time, place,
and person
Neurological examination: conscious—
ness: drowsiness, not orientated to time, place,
person
CN: pupils 3 mm, full EOM
No facial palsy, positive gag's reflex,

uvula-midline

Motor: Power right left
Upper limb v 1v
Iliopsoas v 1v
Gluteus medius v 1v
Quadriceps v v

Hamstring Ir  III
Tibialis anterior I 11
Gastrocnemius I 11
Tibialis posterior I 11
Extensor hallucis longus I II

Tonicity: flaccid tone of lower limbs
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DTR: bicep, tricep—2+, knee jerk-1+,
ankle jerk o

Babinski's sign: plantar flexion both,
Clonus: negative

Sensory: decreased pinprick sensation
at peri—anal area, and L5 dermatome both legs

Impaired propioception both legs

ANS: loose anal sphincter tone

Meningeal irritation signs: positive stiff
neck and Kernig's sign

Lab investigations:

CBC: Hb 11.3 g/dL, HCT 33.9%, MCV
89.2 fl, RDW 17.9%, WBC 28,730 cells/mm’®
(N 80.9%, L 13.29%), PLT 139,000 cells/mm’®

Prothrombin time 13.80 sec (control
11.8 sec), INR 1.17

Activated partial thromboplastin time
22.1 sec (control 28.6 sec)

Chemistry: BUN 16 mg/dL, Cr 0.41
mg/dL

Na 127 mmol/L, K 3.3 mmol/L, Cl
87 mmol/L, HCO3 30 mmol/L, random blood
glucose 194 mg/dL

LFT: TP 6.5 g/dL, albumin 3.5 g/dL,
TB 1.38 mg/dL, DB 0.44 mg/dL, SGOT 22
U/L, SGPT 32 U/L, ALP 78 U/L

Serology: anti-HIV: negative, anti
double strand DNA: negative

CT brain with contrast media: normal

Lumbar puncture: xanthochromia
opening pressure 24 cmH O, close pressure 18
cmH O

WBC 20 cells/mm® (PMN 20%, Mo
80% ), RBC 50 cells/mm°, glucose 27.2 mg/dL

(blood sugar 194 mg/dL), protein 913.5 mg/
dL, Gram stain: no organism, culture: Listeria
monocytogenes, AFB: negative, mAFB: nega-
tive, PCR for TB: negative, cryptococcal an-
tigen: negative, cytospin: increased mononuclear
inflammatory cells

MRI lumbosacral spine: there is in-
creased enhancement of the nerves roots of
cauda equina, more pronounced in the dorsal
aspect of the thecal sac. The spinal cord ap-—
pears normal in size and signal intensity with—
out abnormal enhancement. Conus medullaris
is located at the L1 level.

Treatment: ampicillin 2 n. NYADA
feamMN 4 Fala 1 14 Fu (Randufi 3 veu
admission)

Acyclovir 600 . mmaamﬁaﬂﬁmﬂ
s $l1a 1 5 Fu

Lumbar puncture: 10 Juriaauouls
JALANIREG]

Opening pressure 22 cmHzo, close
pressure 12 cmHZO

WBC 12 cells/mm’® (PMN 2%, Mo
98%), RBC 1 cells/mm’, glucose 59 mg/dL
(blood sugar 154 mg/dL), protein 239 mg/dL,
Gram stain: no organism, culture: no growth,
VDRL (RPR): negative, FTA: negative, cul—
ture for TB: negative, PCR for Coxsackie A
and B, Echoviruses, Enteroviruses 58-71, 73—
78 and 89-91: negative, cytospin: increased
mononuclear inflammatory cells
Treatment:

- Isoniazid (100) 3 tab hs

- Rifampicin (300) 2 tab hs
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Pyrazinamide (500) 2.5 tab hs

Ethambutol (400) 2.5 tab hs
= |
— Dexamethasone 5 3. NNYADAIADN
° M 9 A .
amn 6 Fala uarlasuilu prednisolone (5)
=3 Y
3x2 audetlagiiu
o P - A
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Past history
- DM type II nuin 3 taou ling
@529 Sn¥1lsanervnaenyy unknown FBS
and HbA1C
= @
- HT n5w1 6 1 Shwuilsaneruia
19n%¥U unknown BP control
- 1ngrAanaeAYAT 3 AU a1ga 18 1
Social history
a { 9 a {
- dasaumar URasguyns
a 9
- Uersunn
Current medications
- Isoniazid (100) 2.5 tab hs
- Rifampicin (450) 1 tab hs
- Pyrazinamide (500) 2 tab hs
- Ethambutol (400) 2 tab hs
- Prednisolone (5) 3 tab bid pc
- Vitamin Bé (50) 0.5 tab od
- Glipizide (5) 1 tab od
- Metformin (500) 2 tab bid

Physical examination

A Thai female patient with good con-
sciousness

V/S: BP 100/70 mmHg, HR 110 beats/
min, BT 37.8 C, RR 16 /min

HEENT: mildly pale conjunctivae, an—
icteric sclerae, puffy eye lids, no neck vein
engorgement thyroid gland 20 gram

Lymph nodes: no lymphadenopathy
Heart: apical impulse at 5th ICS, MCL. No
heave no thrill normal S1S2, no murmur

Lung: normal breath sound

Abdomen: not distended, soft, not ten—
der, no guarding, no rebound tenderness liver
span 10cm, splenic dullness on percussion:
negative fluid thrill and shifting dullness: nega-
tive normoactive bowel sound

PR: loose sphincter tone, no rectal
shelf, yellow feces

Extremities: pitting edema 2+ both legs
up to mid pretibial areas, no clubbing of fin-
gers

Skin: maculopapular rashes (0.5-2 cm
in size) with excoriation suggesting eczema-—
tous rash at trunk

Neurological examination

Good consciousness with orientation
to time, place, person

Cranial nerves:

II, I, IV, VI: pupils 3 mm RTL BE,
full EOM,

V: normal facial sensation, normal
power of temporalis, masseter and pterygoid

muscles normal corneal reflex
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VII: no facial weakness

VIII: no nystagmus

IX, X: normal gag reflex, uvula in
midline

XI, XII: intact
Motor:

Mass: muscle atrophy of lower ex-—
tremity at distal part of both flexor and exten—
sor groups

Tone: normal tonicity of upper ex-—
tremities, flaccid tone of lower extremities

Power: both upper extremities grade

\Y%
Lower extremities: Right Left
Iliopsoas v v
Gluteus maximus v v
Gluteus medius v v
Quadriceps v IV
Hamstring 11 v
Tibialis anterior I 11
Gastrocnemius I 11
Tibialis posterior I 11
Extensor hallucis longus 1 11

Deep tendon reflex:

Babinski's sign: plantar flexion both,
Clonus: negative

Sensory: decreased pinprick sensation
at perianal area decreased pinprick sensation at
Ls dermatome both legs impaired joint posi—
tion and vibration of both legs, impaired
propioception both legs

ANS: loose sphincter tone, absent anal
wink reflex

Cerebellar functions: intact finger—to—
nose, no dysdiadokokinesia

Meningeal irritation signs: no neck
stiffness, negative Kernig's sign
Investigations

CBC: Hb 11.3 g/dl, HCT 32%, MCV
86 fl, RDW 18%, WBC 15,080 cells/mm3 (N
80.0%, L 10.0%)

Platelet 88,000 cells/mm®

Prothrombin time 14.90 sec (control
11.8 sec), INR 1.26

Activated partial thromboplastin time
28.7 sec (control 28.6 sec)

UA: sp.gr. 1.020, PH 6.0, protein—
trace, glucose-negative, ketone—-negative, RBC
20-30 cells/HPF, WBC 1-2 cells/HPF

Chemistry: BUN 12 mg/dL, Cr 0.42
mg/dL, Na 118 mmol/L, K 4.2 mmol/L, Cl
87 mmol/L, HCO3 21 mmol/L

LDH 1,112 U/L, Ca 6.3 mg/dL, PO4
2.6 mg/dL

LFT: TP 4.3 g/dL, albumin 2 g/dL,
TB 0.67 mg/dL, DB 0.47 mg/dL, SGOT 32
U/L, SGPT 65 U/L, ALP 100 U/L

Thyroid function test: FT4 0.65 ng/dL
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(0.8-1.8), FT3 0.66 pg/mL (1.6-4.0), TSH
1.390 ulU/mL (0.3-4.1)

Serology: anti-HIV: negative, HBs Ag:
negative, anti-HBc: negative, anti-HBs >1,000,
anti-HCV: negative

CMIA for syphilis: negative

ANA profile: all negative

Lupus anticoagulant (confirm—aPTT):
negative, Lupus anticoagulant (confirm-dR V
VT): negative

Direct Coombs' and indirect Coombs'
tests: negative

Anticardiolipin IgG <12, anti cardio—
lipin IgM <12 IgG-U/mL, anti B2 glycopro-
tein [-IgG <20 RU/mL, anti B2 glycoprotein
I-IgM <20 RU/mL

Iron study: ferritin 1,422.00 mg/L,
serum iron 57.0 mg/dl, TIBC 70.0 mg/dl

Septic work up: hemoculture-no
growth, hemoculture for fungus-no growth
Beta 2-microglobulin 5,330 ug/L

Capillary immunotyping electrophoresis:
normal
Echocardiogram

Normal LV size, normal LV systolic
function, LVEF 60%, no RWMA, diastolic
dysfunction grade I

Normal RV size, normal RV systolic
function

No AR, AS, MR, MS

Tc-99m HSA (protein losing enter—
opathy): evidence of protein losing into bowel
double balloon enteroscopy: duodenum-one

small foci of lymphangiectasia was observed at

3rd to 4th part of duodenum. Jejunum- mild
swelling of mucosa and flattening of some
villi of jejunum. There is normal ileal mucosa.
Small bowel biopsy: there are scattered infil—
trations of mixed chronic and acute inflamma-
tory cell in the surface epithelium, lamina
propria, and among hyperplasic crypts. Mild
lymphangiectasia is focally observed but it is
not striking. Neither abnormal deposition nor
malignancy is seen.
Bone marrow biopsy ﬂ%ﬂﬁ' 1 admission day 36

Microscopic examination:

Cellularity: Cell: fat ratio = 50: 50

Myeloid: erythroid ratio = 5: 1

Erythroid morphology: unremarkable

Myeloid morphology: unremarkable

Megakaryocyte: appropriate

Megakaryocyte morphology: unremark—
able

Lymphoid cell: not increased

Plasma cell: not increased

Fibrosis: absent

Granuloma: absent

Others: mildly increased interstitial
histiocytes with phagocytic activity

Diagnosis: normocellular trilineage
marrow. No granuloma. Histiocytes with ph-
agocytic activity.
Immunohistochemistry of bone marrow speci—
men:

CDs3: highlighting some interstitial small
mature cells without atypia

CD20: highlighting small number of

interstitial small lymphoid cells



44 Clinicopathological correlation

PNoIgsans

CD3o0: abnormal cells cannot be high-
lighted

CDs56: negative in most lymphoid cells
and plasma cells

Kappa: lambda = 1: 1 of interstitial
plasma cells

Diagnosis: no histologic and immu-
nohistochemical evidences of lymphoma

Negative result for AFB stain
Bone marrow aspiration ﬂ%ﬁ‘ﬁ 2 (admission
day 52)

BM cellularity: hypercellularity, M: E
3:1, Iron 3+, ring sideroblast: negative

Megakaryopoiesis: normal

Granulopoiesis: promyelocyte 19%,
myelocyte 1%, metamyelocyte 3%, PMN/Band
64%

Lymphopoiesis: lymphocyte 2%

Abnormal cells: plasma cell 11%, atypi-
cal lymphocyte, Increase hemophagocytic ac—
tivity

BMA diagnosis: hemophagocytic ac—
tivity
Bone marrow biopsy ﬂ%ﬂ‘ﬁ 2

Gross examination: bone marrow core—
Size 1.0 cm in length

Microscopic examination: cellularity:
Cell: fat ratio = 40:60

Myeloid: erythroid ratio > 20:1

Erythroid morphology: absent

Myeloid morphology: unremarkable

Megakaryocyte: appropriate

Megakaryocyte morphology: unremark—
able

Lymphoid cell: not increased

Plasma cell: not increased

Fibrosis: absent

Granuloma: absent

Diagnosis: normocellular bilineage
marrow with absence of megakaryocytes

Moderately increased interstitial his—
tiocytes with phagocytic activity.

No histologic evidence of lymphoma.
immunohistochemistry IHC: CD56: negative
in most T cells

CDs3: Mildly increased interstitial small
to medium-sized T cells

CD20: no abnormal expansion and aty—
pia

CDs5: no abnormal expansion and atypia.

CD3o0: abnormal cells cannot be high-
lighted

Kappa: lambda = 1: 1 of interstitial
plasma cells, EBER: no positive cell
Hospital course

senaueulsanenna iy 37.8-38.5°C,
no organ specific symptom:

Septic work up: hemoculture-no
growth, hemoculture for fungus-no growth
na9 admit 1 week ﬁﬂty,m cholestatic jaundice
Lab investigations post admission

CBC: Hb 8.9 g/dL, HCT 25.4%, MCV
83.8 fl, RDW 18.1%, WBC 16,650 cells/mm’
(N 73.2%, L 16.2%, Mo 10.3%, Eo 0.1%, Ba
0.2%), platelet 46,000 cells/mm’

Peripheral blood smear: hypochromic
microcytic RBC, anisocytosis 2+, polychro-

masia 1+
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LFT: TP 4.1 g/dL, albumin 1.8 g/dL,
TB 3.09 mg/dL, DB 2.25 mg/dL, SGOT 62
U/L, SGPT s2 U/L, ALP 114 U/L
1ga isoniazid, rifampicin, pyrazina—
mide, ethambutol waswidu ethambutol,
ofloxacin, streptomycin
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CMV, Coxsackie A and B, Echoviruses and
Enteroviruses 58—71, 73-78 and 89-91: nega-
tive lﬁﬂaﬂﬁ vesicles 7 pre sacral area @3 PCR
confirm 71 PCR for HSV antigen: positive
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