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Comparision of Blood Gas Analyser, pH Meter and
pH Strip Methods in the Measurement of Pleural Fluid pH
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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 inethod’ 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 £0.12 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<0.001, 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. (Tuberculosis and Respiratory Diseases

2000, 48 : 773-780)
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Table 1. Etiology of 34 pleural effusion

Etiology Number(Z 34)
Tuberculosis pleurisy 16
Parapneumonic effusion 9
Malignant pleural effusion 5
Empyema 3
Congestive heart failure 1
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o 99 A@dz gy & pHe HAs Yrps
Yo e AYNY F4e 735400597, A F
= 7.38+£0.10, HFS 7.17+0.22 r}(Table
2).

Table 2. Results of pleural fluid analsis
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dAFolt, HFSF A GF& sk 88

wae ';’e "r‘::r‘l’t‘;’g: ghcose prowin  LDH  ADA  CEA .
(mm?®) (%) (mg/dl)  (g/dD) (IU/L) (U/L)  (ng/ml)
TB pleurisy 497445035 87+204 115305 4.91+054 572.3+421.3 71.9+29.4 7.35+0.05
Malignant 835.73+
pleural 21461339 652479 12264610 3.9+1.55 750.6+3796 15+4.4 7.38+0.10
effusion 560.4
Empyema 6951799 434523 114+111.7 5.3 1324 £726.9 58 717+0.22

*pH measured by blood gas analyzer.

— 1776 —



~ Comparision of blood gas analyser, pH meter —

Table 3. Comparison of pH values(mean+SD)

Methods pH values
(meanSD)
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
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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
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8.8
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c

pHafter . laboratory delayed pH strip

pHbg : blood gas analyser analyzer
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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 soon 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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