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Department of Internal Medicine, Kyungpook National University, School of 
Medicine, Daegu, Korea

We read with interest the article of Lee et al. (1) about the diag-
nostic implementation of an automated liquid culture system 
in tuberculous pleural effusion (TPE). They reported that the 
performance of liquid culture system proved superior to that of 
solid media in pleural fluid culture and the combined use of 
liquid and solid media increased the sensitivity only by a fur-
ther 1% when compared to that observed using liquid media 
alone. Therefore, they expressed that supplemental solid media 
might have a limited impact on maximizing sensitivity in pleu-
ral fluid culture but recommended further studies. Recently, an 
automated liquid culture system has been widely used for my-
cobacterial culture from respiratory specimens including pleu-
ral fluid. However, limited data are available regarding the re-
spective contribution of liquid and solid media to the microbio-
logic yields from pleural fluid in human immunodeficiency vi-
rus-uninfected patients with TPE. Therefore, we investigated 
the respective diagnostic contribution of liquid and solid media 
in pleural fluid culture of patients with TPE. 
 Data from 182 consecutive patients who were diagnosed with 
TPE between 2011, May, when the mandatory implementation 
of the combined solid and liquid media has been introduced 
on mycobacterial culture, and 2014, December at Kyungpook 
National University Hospital, South Korea, were retrospectively 
reviewed. These 182 TPE patients included confirmed 123 (68%) 
cases (positive Mycobacterium tuberculosis [MTB] culture from 
respiratory specimens [n = 106] and granulomatous inflamma-
tion in pleural biopsy tissue [n = 17]) and probable 59 (32%) cas-
es (lymphocytic exudate, high adenosine deaminase > 40 U/L, 
and clinical and radiological improvement after anti-tubercu-
losis treatment). MTB culture was performed by inoculating the 
respiratory specimens including pleural fluid into BACTEC MGIT 
960 liquid medium (BD Diagnostic Systems, USA) and 3% Oga-
wa solid medium (Shin-yang Chemical, Korea) at the laborato-

ry and by incubating them for 6 weeks and 8 weeks, respectively.
 The culture-positive yields of liquid and solid media from 
pleural fluid were summarized in Table 1. Of the 182 pleural 
fluid samples, 36 (20%) were culture-positive on either liquid or 
solid medium and 12 (7%) positive on both media. Seventeen 
(9%) and 7 (4%) were culture-positive in liquid and solid media 
alone, respectively. The positive yield (16%) of liquid media was 
significantly higher than that of solid media (10%) (P = 0.032 by 
McNemar’s test). However, approximately 20% (7/36) of overall 
culture-positive yields from pleural fluid were achieved by the 
solid media alone, and the combined use of liquid and solid me-
dia increased the recovery rate of MTB by a further 4% as com-
pared to use of liquid media alone (20% vs. 16%, P = 0.016). 
 Our finding showed that solid media provided a significant 
contribution to the microbiologic yields from pleural fluid, which 
cannot be neglected. This finding is supported by a previous 
prospective study that solid media increased the diagnostic yields 
by a further 13% when compared to use of liquid media alone 
(2). Discrepant results between our and Lee et al.’s (1) studies 
using the same culture methods may be partly attributable to 
relatively lower positive yield of our liquid media compared to 
previous studies. However, the positive yield of liquid culture 
system has been reported to vary greatly from 21% to 63% (3,4), 
and data of liquid media from pleural fluid, in our area with an 
intermediate prevalence of tuberculosis, are limited. In addition, 
our liquid culture results are not significantly different from a 
23% positive rate of laboratory inoculation (2) (P = 0.250), and 
a 24% positive yield of bedside inoculation (5) (P = 0.314) which 
usually provides better results than laboratory inoculation (2,3). 
 Direct comparisons with the results of liquid media obtained 
from other studies are limited due to differences in the volumes 
of sediment inoculated, time from sampling to inoculation, or 
population studied, even though the same culture technique 
was used. The contribution of solid media in Lee et al.’s study 
appears negligible. However, it should be further observed whe-
ther this finding is consistent, through the long term follow-up 
with a large sample size. Our results support the current guide-
lines to recommend the combined use of liquid and solid media 
in pleural fluid culture of patients suspected of having TPE (6).

CORRESPONDENCE 

Table 1. Comparison of solid and liquid culture media for isolation of Mycobacterium 
tuberculosis from pleural fluid 

Solid (Ogawa)
No. (%) of isolates in Liquid (BACTEC MGIT 960)

Positive Negative Total

Positive 12 (7) 7 (4) 19 (10)
Negative 17 (9) 146 (80) 163 (90)
Total 29 (16) 153 (84) 182 (100)
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The Author’s Response:

Impact of Implementation of an  
Automated Liquid Culture System on 
the Diagnosis of Tuberculous Pleurisy

Doosoo Jeon

Department of Internal Medicine, Pusan National University School of Medicine, 
Pusan National University Yangsan Hospital, Yangsan, Korea

We appreciate their interest in our manuscript entitled “Impact 
of Implementation of an Automated Liquid Culture System on 
Diagnosis of Tuberculous Pleurisy” (1) and would like to thank 
them for sharing their valuable data. Both these studies are com-

parable because the same culture technique was used for simi-
lar populations. 
 The results of both studies were consistent in that the culture 
yields obtained using liquid media from pleural fluid were high-
er than that using solid media. In addition, there was no bacte-
rial contamination or isolation of nontuberculous mycobacte-
ria in the effusion culture, although this was not clearly men-
tioned in their letter. 
 The differences in findings between both studies were with 
respect to the diagnostic contribution of supplemental solid me-
dia and overall sensitivity of pleural fluid culture. When compar-
ed to the use of liquid culture, they showed that the solid media 
increased the diagnostic yields by 4%, in contrast to only 1% in 
our study. Therefore, they suggested that solid media could sig-
nificantly contribute to the microbiologic yields from pleural 
fluid. We agree that additional, large scale studies are required 
to resolve this discrepancy, because both studies used small 
sample size from a single institute. 
 However, we would like emphasize that the main finding of 
our study was high microbial yields from pleural fluid with the 
implementation of liquid media. In our study, effusion culture 
using liquid media alone provided a confirmatory diagnosis in 
about 40% of the patients, in contrast to the combined 20% for 
liquid and solid media in their study, and in nearly two thirds of 
the patients when combined with the sputum culture. There-
fore, the combination of effusion and sputum cultures could be 
a reasonable approach for the diagnosis of tuberculous pleuri-
sy. Furthermore, high microbial yield using liquid media may 
facilitate early and adequate treatment especially in highly drug 
resistant areas, consequently improving the outcome of patients 
with tuberculous pleurisy. We believe that such advances in 
culture techniques may have an impact on the diagnosis and 
management of tuberculous pleurisy. We also agree with their 
explanation regarding the inconsistency in culture yields be-
tween the two studies and the need for further studies.
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