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##4974722630 MAJOR MEDICINE

KEYWORD: REAGENT STRIP/CIRRHOSIS/DIAGNOSIS/SPONTANEOUS BACTERIAL

PERITONITIS/ASCITES/AUTOMATED CELL COUNT.
DANAI LIMMATHUROTSAKUL : VALIDATION OF ASCITIC FLUID ANALYSIS:
REAGENT STRIPS COMPARING WITH AUTOMATED AND MANUAL CELL COUNT
FOR DIAGNOSIS OF SBP. THESIS ADVISOR : ASSOC. PROF. RUNGSUN
RERKNIMITR, M.D., THESIS COADWISOR : ASSOC. PROF. NARUDEE
BHOKAISAWAN., 44 pp.

Background The standard criteria for diagnosis of spontaneous baclerial peritonitis (SBP) are an
ascitic fluid polymorphoneuciear (PMN) cell count of 2 250/mm3 andlor a positive ascitic fluid
bacterial culture, However, the resulls from these crileria are nol promplly avalable in the emergency
situation. Automaled cell count and reagenl slrip lest have been used for a more rapid diagnosis of
other infections inciuding UT! and meningilis.

Objective To evaiuate the validity scores of automalted cell count and reagents strip tests for
SBP diagnosis in ascites from palients with cirrhosis.

Methods Two hundred conseculive paracentesis in cirholic patients were performed. All ascitic
fluid samples were sent for analysis with aulomalted cell count and three reagent strips:1) Aution
sticks,A.Menarini Diagnastic, Firenze, ltaly 2) Combur10 Test M, Roche, Mannheim, Germany
3)Multistix 105G, Bayer Corporalion, Elkhari, USA. Manual cell count result for PMN of = 250/mm3 was
referred as a gold standard. The sensitivily, specificity, positive predicltive values (PPV), negative
predictive values (NPV), and accuracy for diagnosis of SBP by different techniques were compared.

Results SBF was diagnosed by manual cell counts in 22 specimens. With similar percentage of
sensilivily when compared to Aulion stick and Combur tes!, aulomated cell counl provides better
results in-gther validity scores. Among the lhree strips, all validity scores are comparable excepl
multistix that had the lowest sensitivity.

Conclusions Automated cell counlt is as sensitive as many reagent strips for a rapid diagnosis of

SBP. However, it provides belter specificity, PPV, NPV and accuracy.
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Academic year_........2007 ... Co-advisor's signature ‘5’\“\ " \1




naAngsNlsznA

Inentinusatiuidniagandlidcepiaannndaainaeaes sa.un. KaseA gnuidng

a

WaTHA. LN, antTR sisdeziagqailiAuusiiuazAtEnenlun1einide sandeunmeniog

1 %

TspszuumnaAuaIsuazunndilszantiauengsnssuynvinundaaiiususudaatinaminlu
| 4
71099184
= o v o o ' £ a oa ' =
TBVELUNITAT IA.NEY. WA 10 lafasd wazd i fimiostieadfimntsmnviaun

TIETILIINUATATIAUTALADARRELATANILITAR

1%

1avaUAnANNIIEET - InglndidutihnieddaaasianlsnssuunaAReI N

AR ALADARIUNABIAANTIAL

1 ' '
= ' o

TRVEUADNEIUIA HEIENENLIA  LATIEUTNTNNNYNULR9ANEEINITHNANTAULL

d
= a P~ = of A & N 5 v o —
LL@Zmﬂﬂqﬂq?ﬂ??Nﬂu °'| ‘V]T"JﬂLﬂU?QU?QNWQ@ﬂq\juqluTﬂQVl@\iiﬁLﬂu@ﬂq\‘iﬂ
) dl E% 1 A 1 =
Sﬂﬂsﬂﬂu‘wﬁ‘gﬂmﬂ‘ﬂﬂrJﬁmiuﬂquTQNN@ﬂﬂme
Ry

19URUANS WeY LUIEYA390U Wiezna Assenuazymstne Noaeduinaclauazmesli

ANLENHIAARALIAN

gaving 29nsuTeLUNIEARS TA1 113n0 Miufasland dty



A917y

i

LN ARLBN NI oo q

LNAREBN T VEINE. ..o q

AR N TN T N e, !

TR Y[ THRRR= . .\ L L[ 17 7 o i

ANNTURNITN . —— ™

AVTUTTUNA. e ry, N ..............ocoeennnnn. a1

CRLIT: TR o o 7/ I T\ ey RO 0
i

1 UMWYl B A 1

mmzﬁﬁﬁmmzﬁmmmﬂmmmu%ﬂ ...................................... 1

ANVNTINTIREL. . s ks da £ o s b bt e et 2

TR UFLAIAUBINITIRE .otk 2

NIALWIIAITNAATEANTVRY . oereteee e 3

LR ATl VORAS  NURURRRURUR 3

nelidnfesdsufiafiadunsdd.. . 3

ORI ADEINVTIAE .+ eveeeerereeeeenrses et e e T e e e e e e 4

U3 T IR AT R oo 5

2 UNANARET RIS, o 6

3 aamspNsl W O d K10 W . dlb. h.do, 13

sUULLN13998 (Research design)......civeeveeeeieeieeie e, 13

sl NN99e (Research- methodology)... .. ove .. vee i v .. 13

NAUTTNITARRRNENNNANE (Inclusion criteria)............ooeveei... 13

NUTTNNIFRRANAINNNTANSEN (Exclusion criteria)...................... 13

NNTANUILLUNAGNREN (Sample size determination)................. 14

ABNITANEY © e 15

N19R9LNALAZNTIA (Observation and measurement)................ 16

f;”mumgﬂﬂmiﬁﬁlﬂumﬁﬁﬂ ................................................ 16



uni T
N1939UNTBYA (Data collECtioN)...........ovoiviieiiieiiec 20
NN9ATIZILRYA (Data analysis).............ovoveiereiiiiiiiees, 20
eynIN9a3818394 (Ethical considerations)..............c.....coc....... 20
TR INTINE (LIMItAHON) ..o 21

navizadselaminanndnayldduainniside (Expected benefit

and apPICAtION). ..., 21
dl L o 1 = dg{ o =) a o/

qilassangidaaindnaviiatuluanzaniunas Lazanm

AT IUNNTIE R (OBSIACIE) . . vt eeee e, 22

NN9LINIINNTIAELAZAT19NN9L TR (Administration and

timMe SChEAUIE). ..ot i e 22

Uz ga889TATINNTIAY (BUAget) ... . oeeeeeeeeeeeeeeee. 23

A BANNTVRLL e e e e e e e 24

B L TN BRI ...t e ke et 29

6 ATUNANITITUUATTBLAUBUUL. oot 32
TURIMNTEIIBN ettt oo e et e 33
DVABUIN . e A SN 37
AAKUAN N AU BNENTINNTANEY . et 38

NIANLIN T WLLTANFRE . oo, 42

UseARFAUINETWUE ..o 44



ﬂ'\‘iﬂﬁqu‘iqﬂ
4 o
AN LN
1 NEUIIN1390AT N 121N LT AT AN ABFABNITTNEN e 8
1 o =1 A
2 LAAIAINITATIATALTNIULE AR AT IUTTA 21N e LD LATIRTIARN2Y
BBTASTTID ..o 17
¥ é{/ N o/ [~3 tﬂ‘ Yo 9; 1 2%
3 m@u”awugﬁmmgﬂwimmumeimumim:mq@uﬂummmm ................ 27
4 WAANNANIINIIAUN IUTa T adFn N LATR T ad1 s LAz L ARt I ALAR A
Tuiloe NN s AATEBINTTAEDY. ..o i, 27
5 LAANKNANIIINADEINIFAALTAURIUN | UT DI 89P0 D UATIATTAA N LAY
28

& o @ A
LATANULIENALARA



=)

NN

o A~ W N

ANFUUNIN

WAANLALAFIATTARIIZ AULION SHCKS TES .o 18
LAANLOUATIATIARIIL COMDUN EST ....ovivece e 18
LAAIUOUATIATIAANIE MUIISTX TSt oo 18
inFesnsniiuifiaien Cell dyDSYQOIEL L ... 19

NAANANBNUTIIRNT EDTA ... 19

2



SBP Spontaneous bacterial peritonitis

PPV Positive predictive value

NPV Negative predictive value

LVP Large volume paracentesis

TIPS Transjugular intrahepatic portosystemic shunt
CBC Complete blood count

RAS Renin angiotension aldosterone system

HRS Hepatorenal syndrome

EDTA Ethylenediaminetetraacetic acid
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N1SAILNALAZNI59M (Observation and measurement)
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- uwnumatiagnng 3 atiaAa Aution sticks, Multistix test, Combur test FILALIATIA
TTaa192914 3 dReari A uuAnFANARlLAINNTRIRTARN AR anTR lutTagnay

FIANFNTN 2

a ' [ @ ey
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waRsTUA
PMN Aution Combur Multistix
Gr0 0 0 0
Gr 1 25 25 15
Gr2 75 75 70
Gr3 250 500 125

Gr4 500 = 500
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N1959U5INUAYA (Data collection)

Wuluwuuifiususndasya (Record form) uazrasdayalilupaniiames
n153LAgIzdUaya (Data analysis)

meﬁ@g@ﬁuﬁmmmi{ﬂqmﬂummﬁﬂ + ﬁﬂLﬁﬂaLuuNWMiﬂﬂu AuLlITANIN TR
mmmmﬁﬂmﬁmﬁmLL&iazﬁnﬁm%‘iLﬂﬁzﬂmﬁqmmmmmmh (sensitivity), AN
ANHANNNE (specificity), positive predictive value, negative predictive value LazAIN
WHE (accuracy) fvsuMTIias MR AteTn uTeTadaedanisasausiaztin 1ns
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lyrn19a5a8558 (Ethical considerations)
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suszanmusaanauadlnsanisiag (Budget)

ANLDLATIATIAZIY Aution sticks 5,000 LN
ANLDLATIATIA419E Combur 3,200 U
ANLDUATIATIAZN1IE Multistix 6,000 1"
Aereiuin@en Automated 25,000 LW
AmgatiLLdnienfiaedaNIATgI 12,500 LN
ﬁ’ﬁzﬁ@fqﬂmnﬁ'uj 5,000 1"
79U 56,500 LUn**
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ms‘ﬁmmﬁﬁmqmqwﬁmﬂ@;ﬁﬂw‘ﬁmﬁuLL°}“;|\11‘71'Lﬁﬁﬁ*umimmm@ﬁﬂwﬂ'mﬁmﬁ
Tsanenunaqiansalfusideniugnean 2549 Sedeufiuian 2551 ffheRidnsuns
Anwide 134 118 wandlusetnainludeies 200 Fate

filae 134 318 lumsfine Aedulaentenguanndvisewintu 18 TRldFunsinase
indulsasuudsfilameniaamiasnand Imﬂﬁmmﬂ‘m?ﬁ'mﬁﬁﬁu 59.5 = 11.1 T \fluany 87
Au w47 auw wudadiaedoulugdranuguussaeslsasiunnn - Taaddn Child-Pugh

classification aglungy A 49191 8 38l NgH B 471491 53 3181 WazNgy C A119U 73 978l
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MI159N 3 mﬂgﬂwug’lum'ﬂdgﬂ’aﬂiiﬂlm.lLL‘IN‘VIVLﬂ‘i‘LIﬂ’lﬁ‘LQ’lzm")@uﬂu%’NWﬂd

Characteristics n
Male/Female 87/47
Age (meantSD) 59.5+11.1
Child-Pugh classification A/B/C 8/53/73
Etiology of cirrhosis n (%)
Hepatitis B 34 (25.4)
Hepatitis C 15 (11.2)
Alcohol 29 (21.6)
Hepatitis B and alcohol 7 (5)
Hepatitis C and alcohol 4 (3)
Autoimmune 7 (5)
Nonalcoholic fatty liver disease 4 (3)
Hemochromatosis 2(1.5)
Cryptogenic 8 (6)
Others 24 (18)

gihadaulnnlunsdnsiilugilhaniacuguussasslsasiunnn  uazarmedoulung
o < A o o o = dl o o o = A A ' 1
geannzuishalofasudnaui n1shngan laFasusniaud viseRanunninndl 1 et

AUANNERU ] NUTREAIAINAIAL AIUAPIAINANT WA

N19A799UN 1UEa9YIa9911UL 200 FNRENe RIN1TDATIRNLANNEAALITAUR9UN 11t
v v Y v L o/ 1 v dl 3
V1D9AENIINTIATARAENABIAANTIAUITUIU 22 Faaeind (Fasay 12) waviialduounsda
flag1oznAnmasans 1+ Al wudnunumsa Aution sticks g u3nnganulsd 19 finating
(Gasaz 86.4), LOUAIIA Multistix test gnunsamganyle 16 faating (Geagaz 72.7), LWOLAIIA

A o

Combur test 99anule 19 Faeting (Fasar 86.4) waziAzastiuinaenlaeldinusiitads
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ngiamaaasin ludasiasinansanulinaanaiialnsialFuinuviniunisnanas

ndasqanssril arnnsnamanuld 21 faatne (Faaay 95.5) ANNANTNN 3

Tneannsinativinludasiesionue lAnsmazidenuuuanGaeaiuou 6 fanting
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Y Lo £ Yy = R H Ly ]
sosunupgaatlaanziiunaauduiu - adlidunziuuaiGaaesinludesieslae 4l

- 4 | Sl Ay - S SU AT ~
n13FAEe  (Bacterascites) wazn1sAnEallinuNsfinTavesin udesiasainiaay

NaUNG ludaeiad (secondary bacterial peritonitis)

WarinnsAuamnAaaxle,  ANNANNY, positive predictive value (PPV),
negative predictive value (NPV) HATANNLNLENTBILNUAZIATIAANITUA R TRALAZLATEY
o (=1 A aa o a d’l’ % 1 U dl = o v v ¥
Juiinnes lnnitadenisfameuesin udesied  WeaulFaueuiunisnsatiusiendes

rdldl 9 [ dl
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al 4 ' al v & o
MA15IN 4 Llﬂﬂﬂﬂﬂﬂqﬁﬂﬁqquqﬂlumﬂﬂﬁﬂﬂﬁ’JﬂLLHU ﬂ‘iqqgﬂﬂ'\qzuﬂzl;ﬂ?@ﬁuuLNﬂLﬂ@ﬂ

Tugilheandinsindarasuinlutasiag

Patient Aution Multistix Combur | Automated Manual Culture
1 2 1 1 917 812 S.coag neg
2 2 2 2 1640 308 Not done
3 2 2 2 1100 1141 Not done
4 4 2 3 24600 42214 S.agalatiae
5 2 2 2 3210 6600 No growth
6 4 2 3 3530 1696 No growth
7 1 negative 1 304 330 No growth
8 3 2 3 1020 820 S.coag neg
9 4 2 3 1560 2458 No growth
10 3 2 3 1890 916 No growth
11 1 negative 1 20 2597 No growth
12 2 1 2 499 850 Not done
13 1 1 1 415 384 No growth
14 4 <! <! 51500 37120 E.coli
15 1 negative 1 842 705 No growth
16 3 2 3 281 1414 No growth
17 negative negative negative 1340 568 No growth
18 negative negative negative 1880 1280 No growth
19 4 3 3 9720 7360 No growth
20 negative negative negative 2880 792 P.aeruginosa
21 4 3 3 805 2505 No growth
22 3 2 3 3262 1840 No growth

Y A o @A )y o - & @ A
N@ﬂq?m?QQQQﬂLﬂ?ﬂ\iuULNﬁLﬂﬂﬂLL@zﬂ’]?m?Q@ﬂQﬁlﬂ@@\‘i’ﬂ@‘V]??ﬂuLL@ﬂ@N@LﬂuﬁNWMLNQL@@ﬂ

119732 1msWa (neutrophil) Mdaendusia/mus’
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ANSIN 5  LAAIHANISINARLNITAALTAUDIUN LUTDINDIAIL W ALATIUTARNIZLAL

\AsaatiuLin@an
Tests and scores Aution Multistix Combur Automated cell count
Sensitivity (%) 86.4 72.7 86.4 955
Specificity (%) 92.7 933 | 916 97.8
PPV (%) 59.4 57.1 / -55.9 84.0
NPV (%) . 98.2 96._5 98.2 99.4

Accuracy (%) 020" 4772100 91.0 97.5
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