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Comparision of Blood Gas Analyser, pH Meter and
pH Strip Methods in the Measurement of Pleural Fluid pH

Hyun-Suk Jee, M.D., Yong-Bum Park, M.D., Jae-Chol Choi, M.D.,
Chang-Hyuk Ahn, M.D,, Ji-Hoon Yoo, M.D.,Jae-Yeol Kim, M.D.,
In-Won Park, M.D., Byoung-Whui Choi, M.D.

Depatment of Medicine, Chung-Ang University College of Medicine, Seoul, Korea

Background : pH measurement is an important test in assessing the etiology of pleurisy and in identifying
complicated parapneumonic effusion. Although the blood gas analyzer is the "gold standard method’ for pleural
pH measurement, pH meter & pH strip methods are also used for this purpose interchangably. However, the
correlation among the pH data measured by the three different methods needs to be evaluated. In this study,
we measured the pH of pleural fluid with the three different methods respectively and evaluated the correlation
among the measured data.

Methods : From August 1999 to March 2000, we measured the pleural fluid pH in 34 clinical samples with
three methods-blood gas analyzer, pH meter, and pH strip. In the blood gas analyzer and pH meter methods,
the temperature of pleural fluid was maintained around 0°C in air-tight condition before analysis and measure-
ment was performed within 30 minutes after collection. As for the pH strip method, the pleural fluid pH was
checked in the ward immediately after tapping and in the clinical laboratory of our hospital. This part is un-
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clear.

Results : The causes of pleural effusion were tuberculosis pleurisy in 16 cases, malignant pleural effusion 5
cases, parapneumonic effusion 9 cases, empyema 3 cases, and congestive heart failure 1 case. The pH of pleur-
al fluid (mean+SD) was 7.34 £ (.12 with blood gas analyser, 7.52 +0.25 with pH meter, 7.37 £0.16 with pH
strip of immediate measurement and 6.93 +0.201 with pH strip of delayed measurement. The pH measured by
delayed pH strip measurement was lower than those of other methods (p<<0.05). The correlation of the results
between the blood gas analyzer and pH meter(p==0.002, r=0.518) and the blood gas analyzer and pH strip of
immediate measurement(p<C0.001, r=0.607).

Conclusion : In the determination of pH of pleural fluid, pH strip method could be a simple and reliable method
under immediate measurement conditions after pleural fluid tapping. (Tubercuosis and Respiratory Diseases

2000, 48 : 773-780)
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cHab ol uiey
1. o A

1999 849%E 200008 3¥Y7MA EYiela H&
Sioln g qldste] 4 AFd o Sopg X-A
#gges Favt AAHR, 424 F5E =]
FHARE Mg 34 & tdoz sigth o 2
3 FESA FrE QAT A T AR
ol HojA digdellA A, ) pH 54
o oju] F3o] AYE ¥ t7] =22 AT 24}
o} 7Fsd & st A9kt

248 4

Aol AMEE AvlAR M7 Al Ciba CorningAt
2] model 2880]3lt}. pH meter= Beckmani}e]
@45 modelo}gly!, pH strip& AdvantecAte] pH
Test Papergth. ABGA 7|71+ A% BA/ 1SS
72 Yo, pH meters pH ZFHo]
pH & (pH 4.0, pH 7.0 pH 10.0) 2.2 XAL AA
&%t} pH stripg] 24 H9% pH 5.894 8.2 A}
o]t

¥4 HA= 18 gauge angio catheter & o] 4-38}o]
50cc syringed}] F58 AF3Q. FF A 3F
o pH strip& ©]834 4o pHE FA3}%oH,
Eg 2o B3 Jel2 AgHe YA 28 pH
strip22 o}A] g W FA3ct. EYrtARM71A
9} pH meterE ©|83led pHE FHAsl= Aol
AAE 425 AYA 258 0 T fAYH
A# F 30 oo F4stAct.

3. 4 wlol o] gk
F59) iz 439 Alole] 28713 Lightd)

criteriag 7]&o.2 3G 294 FU9 Vi
& F49 g = = wjGAAA] AEo)

s Fs A, SH2AAME e §3E Hez3
33 aZio] BAH ¢ 1eln = -9 AE
HolHA F4 ADA A7} 70 U/L o4l 7+
2 Ao 44 FHYe] A 5HREFZA]
A HolAl ghol Wejstd o BRI AL, HolA of
A Fofo] A A o2 AJER F | WET
WA " 999 Adgdeldr F4o CEAVE
10ng/ml o}l 7<= AHsHeh 5Fe Iddr)e
& Lighte] A7)z upg} 54U HE+9 7hd
oA THEME T 912 HolHA {gtog Fo] #
ZEAY, F¢ =% AAME ol dEEHAY, glu-
coseZ} 40 mg/dl oJslo| AV E= HHYrtAEY 7]
Az AN Fo pHIE 7.0 o8l A2 A3}
k. Aoz HARY ARdoez A, g 4
ol Ago] WAHA ¢kon, AR g2 Fo7t
249 Agols ARdd o3t Futdoz wus}
ot

4, ZAnl £4 9l A
49 Azte] BML 959§ SPSS(version 8.0)
& o4, Hixe ulie ANOVAE, AddE
Pearson’s correlation® Z&8t41, $o4 #1A4&
pgte] 0.05 mwke) A2 s}t

4 =
1. chy #xie| 83

hat g2k £ 34gez dujs 1 1.2 9a 37
ol 54.1+19.84] <t

2. B4l 2ol g
Fool 99 Ao 2t Zely Fu 229, $AY

A Fo4 109, o9 99 59, v F 34, ARd
o Bk For9) 18 Ark(Table 1).
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Table 1. Eticlogy of 34 pleural effusion

Etiology Number (& 34)
Tuberculosis pleurisy 16
Parapneumonic effusion 9
Malignant pleural effusion 5
Empyema 3
Congestive heart failure 1

3. 52 FAM x|

F9 A #XE 49 Fghdz dung 294
F4e] NEFF (AT L EEAA)E 49745035/
mm®, Y v]Ee 87+204%, LDH e 71.9
+29.4 TU/L, protein 4.91 +0.54 g/dL, glucoset
115+30.5 mg/dL, ADA+ 71.9+29.4 U/Lc}.
2 FIEY A9 9 SAUZ 2146 £839/mm’,
65.2+7.9 %, 750.6+379.6 IU/L, 39+1.55 g/
dL, 122.6+61.1 mg/dL, 15+4.4 U/L ¢on,
CEA+ 835.73+560.4 ng/ml 9t}. &9 ZA%-9
£ 695+799/mm’, TSR YPEL ¥]8L 43+52.3
%, LDH 7t& 1324+726.9 1U/L, protein 5.3 g/
dL, glucose 114 +111.7 mg/dL, ADA 58 U/L 9
oh U FgedE Ay £ pHel BEAs d9rkx
BAYos AN 4= 7.35+£0.059%, 9 F
F= 7.38+0.10, BFS 7.171£0.22 ¥ri(Table
2).

Table 2. Results of pleural fluid analsis

4. 5% doll & 852 pH 3}

A7 ABA7|AlZ £ pH ko] HFE 7.34+
0.12, pH meter= 7.52+0.25, pH strip2 g 4]
A% A%E 7.37+£0.16, 2m, A4 Aol
ARl Wl pHE 4% H9& 6.93+0.20 &
on(Table 3), 4 AJeolA pH stripo.z 4%
pH#EY] Hae e gET 843 ougle 2
o] BHrt.(p<0.05).

dA7tARMYAZ &3S pH e EFOZ 3
o AABAE AHEGE o, FYrtAEA7ALL
pH meter ¥ Alol= p value:= 0.002, ygto] 0.
5182 A% fos AauAE Bt EHrkaEs
7IA1%t pH stripeg FAl 4 73S Alole p
value <0.001, yzrel 0.6072 BAAoZ §2)3
ABJAE BYek. AT ArEABA A9 7}
A2 =i pH stripo2 £33 A Alele p
value7} 0.423, y3to] -0.1422 EAFo= {93t
ABAAE HolA g3ttH(Fig. 1).

I o

F4ol pH 33 59 44, 3, 29094 $99
9] F3} oo AYd o] g B opz} FEFF
g M3 BAe] Faeaed ASA 438 g8
gZolu}, FFSF A AFE k=t fEF

Xﬁi ‘;’e’;‘(‘;’;‘l’;‘gj goose protein  LDH  ADA  CEA
/L) (U ml
coums PTOOES (mg/l) (gl (UL)  (U/L)  (ng/mD)
TB pleurisy 4974+5035 87204 115+305 4914054 5723:4213 7194294 73540.05
Malignant 83573+
pluml QUGS 652879 12265610 S9%1SS TS0SHINE 15244 Lo 138500
effusion i
Empyema 6954799 434523 11441117 53 132447269 58 7174022

*pH measured by blood gas analyzer.
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Table 3. Comparison of pH values(mean +SD)

Methods pH values
(mean+SD)
blood gas analyzer 7.34 +£0.12
pH Meter 7.52+0.25
pH Strip
soon after tapping 7.37+0.16
delayed at laboratories 6.93 £0.20

AEZ o]l &E . ¥ A7E 59 pH 234
) o]&5HI e 3714 “& HE, pH strip, blood
gas analyser, pH meter¥8E & o]&3lo] =A3t
A7E v wstazt ?5}934-
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o] &#jA it
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A Eledl, Fogel B Ag-, Frulol Holqd
g CO7t 934 FuuFa da) 2Rzl galo)
e, F 2 @714 Agzgd o8 Co,
7t BAAEEA F5uUle] CO,9) F571 EFolAA Hu
2, F4el pHrt RopA gy,

EY, o] Ag-o2 F4Ule pHE WA
U=, JimenesFoll 93, FF AR Fankd
o Ab&-5]= mepivacaine?] 2 Az} HH %o F
9] pH7t oJm|e ApolE BYthe B E sjqgohs

¥, FHAR F9] e vhe9 239 9%
et A, RErite g, Ajzto] AojALE 4
o) dte 2 F4 Uel Azl salz §4e pH
€ ¥ Ao g Als €. Srodia%e] AT ¢
s A-goA 1A1771A] AP F5¢) pHE A
¥ ZA] AjgE pHe} f-0]%t 2ol & Holx] ggtrt
3 B13lg o}t Richard%e] €dgo] w2 37
T 2=00A 2ud F49 pHE 747} 308, 14

2, 2A17L, 4X17Y, 8AIZEIA FA§ AatflA] pCO,
o} [H 19 3718 888 4 Atk 3" A4
Ql AIZFEREe pHel WP} dojuA] &S F e
u, R#Azbe] AojAE FE3 pHE ded £3
g 2298 5T & Aok B4, BHELES, 0T
dqMe Feule dabt AAEZ, AE 337t A
350} 12417714 pHe| W3yt dojubx] (g,
e Me Fauel diAl 2 A2 B3zt 09
Zdefol vy wf =] pHgto] Hojitt. AlA,
t7jdlel =&od82, o driete] 0,9 CO.9
wo] o]fojx F4o] pHe| Wshr} dojdrt. Hill
o oJald, olgd o|lf-2, FHHA H Fo| AFH
Aol valve7} Qe 8718 ARESHA di7]19be] 28
A AL BT UA, YPAEAI7IE o]
43 79, heparinized syringe?] A}R-oio] W&
pH¢] Wizlolt}t, Rodensteinsof] 2|83,
analyser& A}2-3 i, heparinized syringeZ A
% 23 non-heparinized syringeZ AMEEH 79
¥ pHE /9% 2el7} gle-S Rustgon's,
A2 F=E 52 7, F, @9 AEE9
71710l A S se Fo| $ei=s Adgo] oy,
ZAA Ao 2 A3+ non-heparinized syringe 2] A}
= 18 & U Ao Algdn.

& A7 AnMe ZAAMECA 9 pH stripel
A7 A%o] pHE pH stripoz Ash= wis
FI713ta, blood gas analyser'fj=} waldle] o]
g ABBAE A 298 2k 2y, AAM
oA 21888t pH strip*8 3} blood gas analyser “J%‘
Alolole BAIHR fo4E 22 ZRedl, ole
AR T2 A7) BEE A9E UeEhE Aelth 73
AMdellAl pH strip& A& F9-9F A ZFo|
pH strip®& AJ3fst F9-¢} vims|r F49 pHE
WsiA 1 g4z AZEHAAE AL HAK|7HR]
BEAZe] A, A2oAe] F4rg 2 d7|ee]
=22 13E F k. $H, pH metery2 blood
analyser'*i#} v|wdle] FAHXIL fold A4UA
& 7HAY, o) $3 Alvpet 2F A2k (pH 4.0, pH 7.0,

blood gas
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A

pHmet @ pH meter

pHbg : blood gas Analyser analyzer
n=34

pHmet

r=0.518
) p=0.002

B

pH soon : pH strip soon after tapping
pHbg : blood gas analyseranalyzer
n=34

r=0.607

p<0.001

pHsoon

68 T8 ig} ¥2 7.3 T4 75 78

pHbg

C

pHafter : laboratory delayed pH strip

pHbg : blood gas analyser analyzer

pHafter

70 ) BoR0 o 2] n=34
68 @ ocmomms coo = I':“O.l42
s . p=0.423

64

65 70 7.1 72 73 74 75 75

pHbg

Fig. 1. Correlation between the measured methods.
A. between blood gas analyser analyzer(pHbg) and pH meter(pHmet)  r=0.514, p=0.
002. B. between blood gas analyser analyzer(pHbg) and pH strip scon after tapping
{pHsoon) : r=0.607, p<0.001. C. between blood gas analyser analyzer(pHbg) and pH
strip delayed in laboratory(pH after) . r=-0.142, p=0.423
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pH 10.0) 02 BAE o} 3k= WAZ g0l YUt
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