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Measurement of Nitric Oxide in the Differential Diagnosis of

Lymphocytic Pleural Effusion

Tae-Hyung Kim, MD., Jang Won Sohn, M.D., Ho Joo Yoon, M.D., Dong Ho Shin, MD., Sung Soo Park, M.D.
Department of internal medicine, Hanyang University college of medicine, Seoul, Korea

Background : Differential diagnosis of Ilymphocytic pleural effusion is difficult even with many laboratory findings.
Nitric oxide(NO) level is higher in the sputum or exhaled breath of patients with active pulmonary tuberculosis than
in those without tuberculosis. In addition, there are some reports about the increased level of NO metabolites in body
fluids of cancer patients. However, there is no data on the NO levels in the pleural fluid of patients with tuberculous

pleurisy.

Method : The serum and pleural fluid NO in the patients with acute lymphocytic pleural effusion were analyzed.

Results : Of total 27 patients, there were 14 males and average age of patients was 48 years. The final diagnosis was
tuberculous pleurisy in 17 cases and malignant pleural effusion in 10. The pleural fluid NO level was 540.1+116.4 ymol
in the tuberculous pleurisy patients and 383.7£71.0 ymol in the malignant pleural effusion patients. The serum NO level
was 624.7£142.0 ymol in tuberculous pleurisy patients and 394.4+90.4 pmol in malignant pleural effusion patients.
There was no significant difference in the serum and pleural fluid NO level between the two groups. The NO level in
the pleural fluid showed a significant correlations with the pleural fluid neutrophil count, the pleural fluid/serum protein
ratio, and pleural fluid/serum albumin ratio (p<0.05 in each). The protein concentration, leukocyte and lymphocyte count
in the pleural fluid were significantly higher in the tuberculous pleurisy patients than the malignant pleural effusion

patients (p<0.05 in each).

Conclusion : NO is not a suitable marker for a differential diagnosis of lymphocytic pleural effusion. However, the
NO level in the pleural fluid might be associated with the neutrophil recruitment and protein leakage in the pleural space.

(Tuberc Respir Dis 2006 59: 361-367)

Key words : NO(nitric oxide), Malignant pleural effusion, Tuberculous pleurisy
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Table 1. Clinical characteristics and diagnostic methods in different groups

Tuberculous leurisy

Malignant pleural ffusion

(n=17) (n=10) Pvale
Age B =17 64 + 16 <005
Sex (MF) 938 55
ADA 83 £ R (317 2+ 10 <005
Pleural fluid MTb 117 010
Pleural fluid cytology 017 510
Biopsy* 1214 4110
Radiology 5717 (1%5) 910°(1"/9)
p-value: comparison of tuberculous pleurisy and malignant pleural effusion by Mann-Whitney's U test
* Number of the cases with definite diagnosis by ADA only
+ Biosy results for confirmation of chronic granulomatous inflammation or malignancy in each group.
* Radiologic feature of pulmonary Tuberculosis or malignancy in each group.
* Diagnosed by radiologically only as active puimonary Tuberculosis or malignancy
H(69%), A9 A AT g ol %o 51
= _ 2000
9 o= 149 F 1291 &B7%) 3tk T A HAAL 2 (A)
Foh A7 Astz A 9Fo] FHHA et 4o = ;
w _ °
S el A= AP Akl A3 o4 Axde] Hol £
3L F AIER AL A SAd0HA, 5 ADA > 4 £
UL o= 23] Furde] zto] o] Foj 5l v g 1000 i
A 1ol F G 29 A3 254 ddlo] $ o
B a
9k, g : :
ol Faom ATEAW 10919 45 5ol A B ! )
F AL 24 A oA M ETE SR AL, 4 s : :
0
M= su A O == 53 o] 23] &
e A= Fo A S 55 FF U9 T 5 Tuberculous pleurisy  Malignant effusion
& "=z vdel g 24 A A3 oty T
o] ZH . A 1ol A e F5 e Fo (B) 3000
A3 £ 9 F7h TANALFY Aia o _
- _ o =
% 29 A% F Aol TN sgte] 94 2
Aot gkl AR 24 YH& AP Fat § 2000 ;
2. E
© 8
o
3 2t AYZolMe EF Y & NOTA| S 1w : :
§ i
‘3-% = g
T4 NO= A3 Fordtol A 540.1+ 1164 ymol, ; !
b ol Al 383.7+71.0 ymole|™, @3 NO= 2 8
N o = Tuberculous pleuris Malignant effusion
A kel ol Al 624.7+142.3 ymol, oM F5ol il i
A 3944+ 904 umole] L, ZF oA BASH o2 _
1 S 124 . 14 154 Figure 1. Levels of serumA) and pleural fluidB) NO
frolst 2ol & Holx eFtHFigure 1). in different groups.
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4, B NOQt Mz 9 CIFsH MSISHY HAL X
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.’g r=0.500
5 p=0.041
_ i S 4000 a
F5 2 94 NOst F9 vl TS 2 o 4 5
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= = = o5 = E
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2 e
3 ek fofgk A B ATHp<0.05) % o T
(Figure 2) z 1000 e .
E e
E 0 -] ]
5, ZsiA FOtodn okM F1o| H|n é 200 400 600 800 1000 1200 1400 1600 1800
No in pleural fluid (micromoles)
A8y et o Fawe Mol § | @)
S, F5 WET S 9 YT S 29 § g s e -
- © o
el ol A FelakA ERHTHZ p<0.06)(Table 2) I I .
B Ml s
_ E "2
o | N B
@
2 51
_ _ } _ ®
HE Fu e el A3 Fuked e 2 .
. _ ' =0.670
A A9 g9 A Y 50-80%Cll AR Zeke] 7} p=0.006
3
ot e Ao = 2 oujd AAREE 20~ 200 400 600 80O 1000 1200 1400 1600 1800
SO%XJL:_OHH‘?_ g _]l]_EL oc,k/\é,_i L]-Q_Uﬂ O.Hj %,_/':_o/] No in pleural fluid (micromoles)
A T ANEQD AALR 38~T72%, 4914 &2 A4
= . - Figure 2. Correlation of pleural fluid NO level and
02T 40~70% AT=ul skxo =3 AT Yz . .
02 E 40~70% BE=RE Hxle] 7hestt. A Y peural  flud PMN count (A) and pleural  fluid/serum
TA F9d 3219 10~20% A= o8 7FA] AAF protein ratio (B) by Spearman’s correlation method.
Table 2. Comparison of chemical properties of pleural fluid in different groups
Tuberculous pleurisy Malignant pleural effusion p-value
PH 7.65 (70-8.0) 750 (7.3-8.0)
Protein (g/dL) 53 (48-6.1) 43 (4052 <0.05
PF/serum protein 0.76 (0.59-0.85) 0.70 (057-0.74)
Albumin(g/dL) 24 (24-90) 27 (23-35)
PF/serum albumin 0.75 (063-0.85) 0.77 (0.69-0.90)
LDH(IUL) 778 (445-1072) 805 (396-1597)
PF/serum LDH 21 (1.6-39 18 (1.1-33
RBC(1,000/ml) 268 (1.30-6.24) 7.9 (053-150.0)
WBC('1,000/m) 332 (1.83-102) 1.69 (0.8-5.2) <0.05
PMN count (1,000/ml) 0.38 (0.80-399) 042 (0.08-054)
Lymphocyte count (1,000/ml) 322 (150-6.78) 1.18 (0.7-4.78) <0.05
Lymphocyte/PMN ratio 19 (1.6-323) 51 (16323
Glucose(mg/dL) 101.0 (3.3-164.0) 1315 (100.0-151.0)
Amylase (IUL) 425 (350-60.0) 81.0 (20.0-1879.0)
* Data are shown as median (minimum-meximum value). The p-values are measured by using Mann-Whitney U test in

Tuberculous pleurisy and malignant pleural effusion.

PF: pleural fluid, LDH: Lactate dehydrgenase, PMN: polymorphonuclear leukocyte
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