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Kladchareon N, Manatsathit S, Issrasena S, Suwangool P, Nantapisuthi P, Udompanich V.
Analysis of ascitic fluid in chronic liver disease. Chula Med J 1987 Jul; 31 (7) : 535-547

A prospective study was made on selected physicochemical and bacteriologic characteristics
of the ascitic fluid in 45 Thai patients with liver cirrhosis and ascites. Based on clinical and
bacteriologic findings, 4 groups of patients were recognized: sterile ascites (group A, 32 cases),
“‘bacterascites’’ (group B, 8 cases), probable SBP (group C, 3 cases) and SBP (group D, 2 cases).
The mean ascitic fluid specific gravity (S.G.),pH, white blood cell count (WBC), polymorphonuclear
leucocyte percentage (PMN %), polymorphonuclear leucocyte count (PMNC) and protein in the
sterile group (A) were respectively 1.015, 7.39, 129.8 cells/mn?’,4.5%, 6.1 cells/mnt® and 1.08
g/dl, compared to 1.019, 7.34, 7,482 cells/mm?3, 86.8%, 7,138 cells/mm>and 1.88 g/dl in the
combined groups (C+ D) with clinically infected ascites.

The distribution of the individual measurements in both groups were such that only the
WBC, PMN % and PMNC were of discriminatory value in differentiating a sterile from an
infected fluid. Measurement of ascitic fluid pH, therefore, was without demonstrable value in

the early detection of SBP, which remains dependent on the traditional ascitic fluid white blood
cell study. - e '

Reprint requests : Kladchareon N, Department of Internal Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10500, Thailand.
Received for publications. December 8, 1986
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2 919, adenocarcinoma with carcinomatosis peritonei
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TABLE 1. Clinical profiles of 45 patients with liver cirrhosis and ascites.

NUMBER OF CASES

Male 30
Female 15
Average age 46.7
Agerange 15-78
Alcoholism 21
Liver stigmata 19
Jaundice 29
Hepatomagaly 19
Splenomegaly 6
Oesophageal varices 9(17)*
Hepatic encephalopathy 0
HBsAg positivity 20 (30)*
Alpha-fetoprotein 6 (20)*

(* Numbers in parentheses indicate total numbers with record)
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1. Sterile ascites (group A) 37U 32 318

2. ““Bacterascites’’ (group B) 3714 8 318

3. ““Probable SBP’’ (group C) 374U 3 318

4

. SBP (group D) U 2 318

I. Sterile ascites (Group A)
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TABLE 2. Mean biochemical Values in 32 group-A patients.

TEST RESULT
MEAN RANGE S.D.
BLOOD
Haemoglobin (g/dD) 9.7 4.8-12.8 2.2
WBC count (cells/mm3) 7,898 3,200-20,400 3875
PMN (") 74.4 39.0-98.0, 12.1
Total bilirubin (g/dl) 55 0.1-25.8 7.3
SGOT (1.U./L) 70.0 12-219 45.4
SGPT (1.U./L) 48.4 3-125 29.6
Alkaline phosphatase (1.U./L) 44.2 11.2-88.5 19.6
Albumin (g/d1) 2.21 1.75-3.00 0.51
Creatinine (mg/dl) 1.0 0.3-2.0 0.4
Sodium (mEg/L) 136.0 115.0-149.0 8.0
Potassium (mEg/L) 3.8 2.7-5.5 0.7
ASCITIC FLUID

Specific gravity 1.015 | 1.009-1.022 0.003
WBC count (cells/mm’) 129.8 20-553 97.7
PMN (o) 4.5 0-30 7.6
PMN count (cells/mm?) 6.1 0-44 11.4
Protein (g/dl) 1.08 0.35-2.25 0.45
pH 7.39 7.30-7.56 0.05
O, (mmHg) 53.5 1.1-102.0 20.5
pCO, (mmHg) 42.1 18.0-81.0 13.1

II. Bacterascites (Group B)

Wungihe 8 vl unzudatslaas
SBP (ani¥u 3 38 fituddd q WRBIRIMIEEI) uee
wanmemwiilutestesaghunasiing udnamawzida
Tiludesiasldnauin SnwaenendiaussNanIaI
mavesiRmsvaudasTnusadlumaied 3 S
adaaunlwi ludesesasnguilagsznine ae 8
210 Wia/un? wsziiauliny PMN luswlase wa

mawnzdsuuefifenmilutesie sz nnifaatlng
amumanef 4 e 3 widlddr 9 smwzdenn
a % 1A o 4 :
doaldnsay wuidsiulusedu sungueslilingy
witalu 2 3wflisuss 8n 1 3w8a12198 hepatoma
Taudy fuwris 8 1 lufldessenves SBP wiamas
unindendu 4 Wszwiaglulsmeinns wansasas
maaajuinausasluaaedi s

TABLE 3. Clinical and biochemical findings in 8 group-B patients.
TEST _ ) PATIENT NUMBER MEAN +1SD.

7 17 29 35 37 43 44 46

CLINICAL

Fever + - - - + - - +

Abdominal pain - - - - - - - -

BLOOD

WBC count 2,700 5,800 4,400 9,300 | 13,500 7,700 6,800 8,200 7,300+ 3,071

(cells/mm3)

PMN (%) 69 61 69 78 85 67 64 63| 69.5+7.6
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PATIENT NUMBER
TEST MEAN 1SD.
7 17 29 35 37 43 44 46

ASCITIC FLUID
Appearance (ND) clear clear clear clear clear clear clear
Specific gravity 1.019 1.013 1.017 1.014 1.018 1.018 1.010 (ND) | 1.016 £ 0.003
pH 7.38 7.42 7.35 7.46 7.49 7.29 7.35 7.38| 7.391+0.06
WBC count (cells/mm3) 60 9% 79 120 168 210 39 (ND)| 110.3+56.3
PMN (%) 1 0 1 0 0 0 0 | (ND)| 0.3%05
Protein (g/dl) 1.60 0.41 0.59 1.36 1.36 0.79 0.79 (ND)| 0.96+0.45

ND = no data.

TABLE 4. Bacteriologic findings in 8 group-B patients.

PATIENT ASCITIC FLUID BLOOD
GRAM CULTURE CULTURE N.B.
NUMBER STAIN AEROBIC ANAEROBIC
7* neg neg Bacteroides neg repeated ascitic
fragilis culture 2 days
later ‘“B.fragilis
+ Strep pneumoniae’’
17 neg Staphylococcus neg
epidermidis
29 neg neg Clostridium neg
35 neg Diphtheroid Bacteroides (not done)
37+ neg neg Clostridium neg
43 neg neg Bacteroides (not done)
fragilis
44 neg neg Bacteroides Enterobacter | Urine culture
fragilis cloacae (x 3) | Klebsiella +
E. Coli
46* neg neg Peptostrep- neg Gastroscopy for
tococcus | bleeding GU
6 hrs. prior to
paracentesis.
* cases with pyrexia.
TABLES. Mean biochemical values in 8 group-B patients
TEST RESULT
MEAN RANGE S.D.
BLOOD
Haemoglobin g/di 10.2 6.9-15.0 2.4
| WBC count cells/mm?> 7,300 2,700-13,500 3071.6
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TEST RESULT

MEAN RANGE S.D.
PMN % 69.5 | 61.0-85.0 7.6
Total bilirubin g/dl 5.4 1.6-12.5 3.6
SGOT LLU./L 88.9 | 18.0-187.0 60.9
SGPT L.LU./L 42.3 7-124 33.9
Alkaline phosphatase I1.U./L 41.2 | 17.591.0 22.7
Albumin g/dl 2.15 | 1.40-3.00 0.60
Creatinine mg/dl 0.8 0.5-1.2 0.2
Sodium meg/L 138.1 | 124.0-149.0 7.3
Potassium meg/L 3.8 2.3-4.8 0.9
ASCITIC FLUID
Specific gravity 1.016 (1.010-1.019 0.003
WBC count cells/mm?3 110.3 | 39210 56.3
PMN % 0.2 0-0,.8 0.3
PMN count cells/mm?3 0.3 0-1.0 0.5
Protein g/dl 0.96 | 0.41-1.60 0.45
pH 7.39 | 7.29-7.49 0.06
PO, mmHg 49.8 | 39.0-62.0 7.0
pCO2 mmHg 39.7 | 33.0-50.0 5.5

II1. Probable SBP (Group C)

ftln 2 W 3 swlungaitdldl thavies uszenm
usaamaniiasfiruasds SBP tnlutosvinsfidnwms
u 8n 1 elifiuscirlutasiodlip Swawdedaem
unzdasau PMN (Rugeumnniisluiaauasluinlu
daaies usmawzdoinlutesfiauazidan linuuue-
fi5ofe 3 9 amTeEtesteslinunamaldnsz i
au e 2 T 3 sweeusuasidenminumdnyfiwe
80 1 MoFediandaiunsiam esnndnsasms
ARANUAZMIATIINLAY q dsindazidu SBP YRR
wihnmwzdaiilutestessr ldnaauissuinds 3

il “probable SBP”’
1V. SBP (Group D)
amemanuneeiiinussmekeanjidnmugie
2 ﬁﬂ'luna:uf'vtﬂsmgmumﬁoﬁ 6 19 2 TwiemIuny
21M3uFAITDs SBP 4 Buiuldnnuansasianums
WiAnen e 7 Tenilnmtaudntnirlutestes
wulanfuausfiauns usemaiwizifoinlutesfeany
Pleisiomonas shigelloides U8 anaerobic peptostrepto-
cocci Bmmewiiamzld Aeromonas hydrophila 31
Feaudlinuidela 1 nnmzdaizlutetes

TABLE6 Main clinical and biochemical findings in 5 group (C + D) patients.

PATIENT NUMBER MEAN
TEST GROUP C GROUP D *
21 36 41 27 30 S.D.

CLINICAL
Fever + — + + +
Abdominal pain + — + + +
BLOOD
WBC count (cells/mm?) 10,500 | 20,800 | 20,400 3,900 | 9,200[12,960+ 6,620
PMN (%) 79 93 86 96 84| 87.6+6.2
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PATIENT NUMBER MEAN
TEST GROUP C GROUP D t
21 36 41 27 30 S.D.
ASCITIC FLUID
Appearance cloudy clear cloudy cloudy cloudy
Specific gravity 1.035 1.011 1.019 1.015 1.016 |1.019+0.008
pH 7.26 7.33 7.34 7.41 7.36 | 7.3410.05
WBC count (cells/mm3) 2,700 1,750 28,200 2,900 1,860 |7,482% 10,369
PMN (%) 64 95 100 81 94 | 86.8113.0
PMN count (cells/mm?) 1,728 1,663 28,200 2,349 1,748 17,138+ 10,539
Protein (g/di) 4.65 0.53 1.04 2.06 1.10 | 1.88%1.47
TABLE 7. Bacteriologic findings in 5 group (C + D) patients
i’ATIEN'f A ASCITIC FLUID BLOOD
NUMBER GRAM STAIN | AEROBIC CULTURE | ANAEROBIC CULTURE CULTURE
GROUPC
21 neg neg neg neg
36 neg neg neg neg
41 neg neg neg neg
GROUPD
27 Gram neg Plesiomonas Peptostreptococci neg
bacilli shigelloides
30 neg neg neg Aeromonas
hydrophila

a9ft 8 uraIMISILfsLA BinenTTATITTE N
néuﬁ&ﬂuﬁaoﬁamnamﬁa (nsw A) uaznguiidnig
faide (nqy C+D) Faugarnmiaieng 1 Nniea
Lifianuuandratumendd sncfuluns dluasswoauda
(faruar§aniu PMN 8umiasivis q Twiiu

m

Poaviasesinanguimiianuuanddrsegisiiied dgy

e v
aa w a

HANITK adrelifien uenanlunsdluessruu

iaiaa117 §a8au PMN uazsiuauw PMN udaen
pH a.n. un:Tﬂsﬁuﬁ‘Ya'le‘w’luueiazna:uﬁmsmzmuagj
Tuinmsinhuscdaumnndousasluusumnd 1 80 3
Nhidudsslemiluntsuenues mzdade

TABLE 8. Comparison between the main biochemical findings in the sterile group (A) and the infected

group (C+ D).

STATISTICAL
TEST GROUPA | GROUP(C+D) T  |SIGNIFICANCE
n=32) (n=5) value atp < 0.05

BLOOD
Haemoglobin (p/dl) 9.7+2.2 10.8+1.7 -1.1 No
WBC count (cells/mm?) | 7,898 + 3,875 12,960 % 6620 -2.46 Yes(p =0.025)
PMN (%) | 74.4%12.1 87.616. 2 -2.37 Yes(p = 0.030)
Total bilirubin (g/db) 5.51+7.3 8.0 +11.4 -0.67 No
SPOT (I1.U./L) | 70.0+45.4 71.8+44.9 -0.08 No
SGPT (I.U./L) | 48.4%+29.6 46.0112.8 0.18 No
Alkaline (1.U./L) | 44.2*19.6 43.7+£20.8 0.053 No

phosphatase

Albumin (g/d) | 2.21%0.51 1.98+0.37 0.96 No
Creatinine (mg/dl) 1.0x0.4 0.9+0.3 0.53 No
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OUP A | GROUP (C+D T STATISTICAL
TEST GR ( ) SIGNIFICANCE
a = 32 @ =5 value at p < 0.05
ASCITICFLUID '
Specific gravity 1.015+0.003 1.019+0.008 2.13 Yes(p =0.004)
pH 7.39+0.05 7.34£0.05 2.08 Yes(p =0.047)
WBC count (cells/mm°) | 129.8+97.7 7,482 10,369 -4.36 Yes(p < 0.01)
PMN (%) | 45+7.6 86.8113.0 -20.39 Yes(p < 0.01)
PMN count (cells/mm3) 6.1x11.4 7,138 +£10,534 -4.16 Yes(p < 0.01)
Protein (g/dl) | 1.08+0.45 1.88+1.47 -2.55 Yes(p=0.02)
L) d
NI

de 45 30 aamIAnmi RN A (32 718)
Lﬂunfiu'ﬁ'ﬁﬂuﬁaoﬁae'l&ifm'rs?mL%amiuau (sterile
ascites) Ny D (2 1) unguini e siastimmaade
wiuaw (SBP) §9ungy B uazngy C a1alidgmlu
andnnueging ganwudatfiaslungu B % 8 31
wiafaufts 8 1w evvaniflunidives “bacterascites’”
daazléinamdely swdihelungu € 3 30 whnndumdl
189 SBP ufmAssudmsmzidainlutasiodldnany
Fotunwnsdnsarains usensddfiuliameediin use
rilaussinwdiaidasnlwirlutesiesdmusde SBP
Sutu a3 TenaumiesdermInM oMU wih
wnihandsfianmenfadasnndudummiay an

srunmtinmquaileins st Gnwmud g
SBP $wanlaivesfiimizidasialude s s lainuud
fheazasusuasidenufBme uarlfiaereauliuin)
nfnenmnzidairlutesasldnasuluneuiion
Hanampanung 1w vienearvaeldius iucin
fowmih Wennmearniudenmiiefinz1dn vie
adhuwnzsunaBuilinunida lunmsdnstg
Fsdenwinteiangy C wszagu D (unadl SBP
Ho92u 5 3 FoazléRon wmugiudaly

sudhelungu B 8 31 Alaiddnsmreims
§umizrad SBP (anifu 3 519 fusnsudiiddn 7 1B
athadien) udonylddauuafidenmirlutestios (e
fi 4) Hafinsarrviieneiirludastosfilivdneme
midadaudatsladudéfudnmaef Conn ot
“‘bacterascites’’(2) lapusnnununefisuds sfuang
““bacteriuria” Conn efiwhmmziiewsfazuzuin
SufiduuafiGudananludnirlute o dlassolidefy
vldhanmaSeuudamasiruuidadeaunluilu
vaswinwseisla uasishivihl¥Aeensusseniuaas

89 SBP winmszuusednuberasiledmnuinada
faawelulufige withdauuafiGeduemus gidmnu
vaufiheldfihefazifinernives SBP @amuan
nawnzdeiilutestasilénauanlugiion
el ‘luna"u B& (msw?" 4) vrwaruiuns diveasns
Yudlanluduasusznihenmanntermiiing
wzide W ludhonansey 17 fonz1dde Staph
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FIGURE1 Ascitic fluid pH values
in sterile and infected groups.

7.8
+
7.55
7.5 _
+
7.45 ] + + + +
. R
+ +
T 74 + +
a ++ +
+ 4+ + + +
7.35 _ VAN
+ + +
+ + + ﬁ
7.5 - +
+
+
7.25 + VAN
7.2
I T T T T T T
+ STERLE (GROUP A) /\ SBP (GROUP C+D)

MaferInnut e (AnN.) Kilutestios
lunga A usznga C+D iy 1.015 + 0,003 ua

1.019 £ 0.008 AN ‘ﬁ'ottmndwﬁuadnﬂﬁﬂd’ﬂﬁty
(P = 0.04) asralsfimumanudrsiumzlugiehs
soanguilauddauiuaguin (wnmwdi 2) iln 2
T 5 3 (Fooaz 40) lungu C+D uszfiln 10 lu
32 1 ($ows 31.2) lungu A dnlmanudedimne
sirludasies > 1.016 mialdludaoudazsedsly
avhanlflumatinziadeniatseadevanilu

) &

Fosfiasldituiu uannnfumuniadnsiliamenng
#5310 wazTsanennsgminenaai() dedmangiae
SBP Swmnilunmdnmiliguiinesen  on. ade
lungu SBP (1012 uss 1013 mwindy) Aigacligatn
uszlnfidaiulunguininluse wesneade (nqu A)
unmdnsiligiunsfisiads o, ungy C+D (1.019)
aflunasidaudragsiifiaaiaseniwauging sep
lundnmuuuduwiedsiitesnmides s swrinfu
Auduley



4 - 4
51 oM 7
NINYQINN 2530

X

anAmmhhvoatealudiholindingess 545

FIGURE2 Ascitic fluid specific gravity
in sterile and infected groups.
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FIGURE 3 Ascitic fluid total protein
in sterile and infected groups.
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