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Biochemical Analysis of Serum and Pericardial Fluid in Patients with
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ABSTRACT

Background and Objectives : Since echocardiography became a routine diagnostic tool, pericardial effusion
has become a common clinical finding. The major causes of hemorrhagic pericardial effusion are malignancy
and tuberculosis. However, it was unknown to the use of biochemical analysis of pericardial fluid and serum,
for differentiation of malignancy from tuberculosis. To evaluate this, we investigated the biochemical analysis
of pericardial fluid and serum in relation to the causes of pericardial tamponade. Subjects and Methods : 46
patients who were admitted to Pusan National University Hospital from January 1, 1995, to April 30, 2002,
and underwent both a pericardiocentesis and a pericardiostomy for the relif of cardiac tamponade, were included
in this study. the pericardial fluid was routinely analyzed for the following : gross appearance, cell count, glucose,
total protein (TP), lactate dehydrogenase (LDH), cytology, gram stain, cultures for bacteria and mycobacterium,
pericardial fluid to serum ratios of total protein and lactate dehydrogenase, (p/s TP, p/s LDH, respectively).
Results : Of the 46 patients who underwent both pericardiocentesis and pericardiostomy, for the relief of cardiac
tamponade, 33 patients (71.7%) had hemorrhagic pericardial effusion. The common causes of hemorrhagic
pericardial effusion were malignancy (51.5%) and tuberculosis (33.3%) but, those of nonhemorrhagic peri-
cardial effusion were idiopathic (38.5%). Cell counts were higher in hemorrhagic than nonhemorrhagic group
(p=0.029). Serum LDH (sLDH) was higher in malignant than tuberculous group (p=0.001) but, serum total
protein (sTP) was higher in tuberculous group (p=0.004). Compared malignant group with tuberculosis group
in patients with hemorrhagic pericardial effusion, p/s ratio of LDH and sTP were higher in tuberculous group
(p=0.029, p=0.017), but sLDH was higher in malignant group (p=0.002). Conclusion : It is difficult to
differentiate tuberculosis from malignancy only on the basis of the biochemical analysis of pericardial fluid in
hemorrhagic pericardial effusion. However, the analysis of both pericardial fluid and serum may make it
possible to evaluate the cause of pericardial effusion. (Korean Circulation J 2003;33(3):227-232)
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Table 1. Definitions and classification of etiologies of bloody pericardial effusion!)

Classification

Criteria

Bloody effusion

Malignant the effusion

Complication of MI*

Bacterial Positive culture of the fluid
Uremic

Traumatic

Anticoagulant therapy effusion

Nonclotting red fluid that did not become clear after the withdrawal of the first 20 mL of
the effusion with a RBC count =100,000/mm3
A histologically confirmed cancer or finding of malignant cells in cytologic examination of

Lvt free wall rupture, thrombolytic therapy or due to insertion of transvenous pa-
cemaker within 3 days of Ml

A patient on hemodialysis or serum creatinine >3.0 mg/dL

Chest frauma within the preceding 24hr
INRT >3.5 on day of admission with no other attributable etiology of bloody pericardial

The etiology of the effusion could not be determined from the chart or by the attending

Idiopathic
tests
Postpericardiotomy

Exudative effusion

physician : or a viral efiology was suspected but could not be confirmed by laboratory

>1 week and <3 months after cardiac surgery
Fluid total protein>3.0 g/dL ; or fluid to serum total protein ratio>0.5 ; or fluid LDH>300

U/dL ; or fluid to serum LDH ratio>0.6

Ml : myocardial infarction, TLV : left ventricle, F¥INR : infernational normalized ratio
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Table 2. Etiology of hemorrhagic and nonhemorrhagic
pericardial effusion
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Table 3. Comparison of data in patients with hemorr-
hagic and nonhemorrhagic pericardial effusion

e Nonhemor. Total Hemo_rrhogic Nonherﬁorrhogic
Etiology rhagic (n=33) (n=13)
n % n % n % Age, yr 57.6 (£147) 624 (x117) -

Malignancy* 17 515 3 231 20 435 Cell count (/dL) 1634.9 430.5 0.029

Lung 11 331 2 154 13 283 Neutrophil (%) 48.9 54.6 -

Breast 1 31 0 0 122 Lymphocyte (%) 51.3 45.4 -

Lymphoma 1 311 77 2 433 *pLDH (U/dD 1747.9 897.46 -

Colon ca 2 61 0 0 2 433 TSLDH (U/dlL) 828.2 504.2 -

Miscellaneous 2 61 O O 2 433  'p/sLDH 3.1 1.43 0.057
Idiopathic* 3 91 5 385 8 174 *pTP (g/dL) 4.2 2,96 0.062
Coagulation 1305 0 0 1 215 sP(g/dD 6.4 59 -
Aorficdissecton 1 305 0 0 1 215  p/sTP 0.68 0.49 -
Tuberculosis* 11333 1 76 12 261 %’5/353 763 111.54 -
Hypothyroidism 0 0 4 308 4 8.7 Exudative 317939 0/692 0,025
Total 33 100 13 100 46 100 effusion (n/%) ) ) )
1 p<0.05 *p : pericardial fluid, Tp/s : pericardial fluid/serum,

S serum
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Table 4. Comparison of data in patients with malignant or tuberculous pericardial effusion

Malignancy (n=20)  Tuberculosis (n=12) Others (n=14) P
Age, yr 59.4+11.8 60.8+16.4 56.9+13.6 -
Cell count (/dL) 1546.5 1126.1 1226.8 -
Neutrophil (%) 48.9 322 68.5 -
Lymphocyte (%) 51.1 68.3 31.5 -
*pLDH (U/dL) 2054.1 1945.8 342.4 -
TSLDH (U/dL) 1075.2 447.5 532.3 0.001
*p/s LDH 2.4 5.1 0.7 -
*pTP (g/dL) 42 4.7 2.7 -
TsTP (g/dL) 59 7.0 6.1 0.004
To/s TP 07 07 0.4 -
Glucose (mg/dL) 66.1 754 123 -

xp : pericardial fluid, Ts: serum, ¥ p/s= pericardial fluid/serum

Table 5. Comparison of data in patients with malignancy and tuberculosis in hemorrhagic pericardial effusion

Malignancy (n=17)  Tuberculosis (n=11) Others (n=15) [}
Age, yr 58+12.1 60.61+17.1 49.8 -
Cell count (/dL) 1788.5 1200.9 2481.8 -
Neutrophil (%) 53.1 324 70.8 -
Lymphocyte (%) 46.9 68.2 29.2 -
*pLDH (U/dL) 2113.6 1936.5 297.6 -
TsLDH (U/dL) 1132 467.5 677.4 0.002
¥ p/s LDH 22 5.5 0.5 0.029
*oTP (g/dL) 42 4.67 38 -
T sTP (g/dL) 597 7.0 6.2 0.017
Fp/sTP 0.7 0.7 0.6 -
Glucose (mg/dL) 64.9 72.6 121 -

xp : pericardial fluid, Ts: serum, Fp/s : pericardial fluid/serum
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