DIAGNOSTIC SIGNIFICANCE OF PROTEIN CONCENTRATION
IN SEROUS FLUIDS
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Department of Medicine, University of Naral

The concentration of protein in a serous fluid is often used
to differentiate an exudate from a transudate. An accepted
level of total protein for this differentiation is 3 G. per
100 ml., a higher level denoting an exudate and a lower
level a transudate. We have found this method not
altogether reliable in a hospital population characterized by
abnormalities of serum proteins.”® Since there is a relation-
ship between proteins in the serum and in partition
fluids.** it was thought that the accuracy of distinguishing
an exudate from a transudate might be improved if allow-
ance were made for the serum levels of protein. The
present investigation was undertaken to elucidate this point.

MATERIAL AND METHODS

The patients selected for study were those who had pleural
or peritoneal effusions which on aspiration were neither
turbid nor blood-stained. There were 64 patients with
tuberculous pleural effusions, 20 with tuberculous periton-
itis, 23 with cirrhosis of the liver, and 57 in cardiac failure
— 22 with pleural effusions and 35 with ascites. The diag-
nosis in each instance was made on evidence other than the
protein concentration of the fluid. A specimen of serous
fluid and blood was collected from each patient at the
same time, and the total protein concentration was esti-
mated simultaneously in the serous fluid and the serum by
a biuret procedure.’
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Fig. 1. Findings in ascitic fluid of various patients (@ =
those with tuberculosis, O = those with cardiac failure

and x

— those with cirrhosis of the liver).
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RESULTS

1. A linear correlation between the protein concentrations
in the serum and serous fluids is present only in tuber-
culous pleural effusions (P < 0-01) (Fig. 2, Table IV). A
rough correlation is present in tuberculous peritonitis
(Fig. 1, Table I).

2. Ascitic Fluid (Fig. 1, Tables 1-11I)

(@) In Fig. 1, if a vertical dividing line AB (dotted) is
drawn at 3 G. per 100 ml, the division is inefficient,
2 cases of cardiac failure (5-7%) falling on the line and
9 cases (25-7%) falling to the right of it.

(b) A vertical line at 4 G. per 100 ml. divides cardiac
failure satisfactorily from tuberculosis, as is shown by
the line CD in Fig. 1. The only exceptions are 1 case of
tuberculosis (5%) and 2 of cardiac failure (5-79%).

(¢) No line can be drawn which effectively separates
cirrhosis of the liver from either cardiac failure or
tuberculosis.

(d) A dividing line almost as good as CD is that given
by the equation: ‘total ascitic fluid proteins in G. per
100 ml. = total serum proteins in G. per 100 ml. — 3’
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as is shown by the line EF in Fig. 1. Here one case
of tuberculosis (5% ) and 3 of cardiac failure (8-6%) fall
on the incorrect sides of the line. One case of cardiac
failure (2:9%) falls on the line EF.

3. Pleural Fluid (Fig. 2, Tables IV and V)

(a) A vertical line at 3 G. per 100 ml. divides cardiac
failure satisfactorily from tuberculosis as is shown by the
line MN of Fig. 2, the exceptions being 1 case of tuber-
culosis (1-6%) and 2 of cardiac failure (99 ). One case of
cardiac failure (4-5%) falls on the line.

(h) A vertical dividing line at 4 G. per 100 ml. (dotted
line OP in Fig. 2) provides very poor discrimination,
9 cases of tuberculosis (149%) falling on the incorrect side
of the line.

(c) A dividing line equally as good as MN is that given
by the equation: ‘total pleural fluid proteins in G. per
100 ml. = total serum proteins in G. per 100 ml. — 3’
as shown by the line QR in Fig. 2, the exceptions being
2 cases of tuberculosis (3-1%) and 1 of cardiac failure
(4:59%). One case of tuberculosis (1-6%) and 1 of cardiac
failure (4-5%) fall on the line.

TABLE I. TUBERCULOUS PERITONITIS

Concentration of protein in ascitic fluid (G./100 ml.)

Concentration of protein in serum (G./100 ml.) 3-5-4 4-4-5 4-5-5 5-5-5 5-5-6 6-6-5 6-5-7 7-7-5
5-5-5 1
5-5-6
6-6-5 1
6-5-7 2 2 1
7-7-5 1 1
7-5-8 1 1 1 1 1 1
8-8-5 1 2
8-5-9 1
9-9-5 1
TABLE II. CARDIAC FAILURE ASCITES
Concentration of protein in ascitic fluid (G./100 ml.).
Concentration of protein in serum (G./100ml.) 0-5-1 1-1-5 [-5-2 2-2:5 2-5-3 3-3-5 354 445 4535 3555
5-5-5 1
5-5-6 1 2
6-6-5 1 1 2 1
6-5-7 1 1 1 3 1 1 1
7-7-5 1 1 2 3 1
7-5-8 2 1 3
8-8-5 2
8-5-9 1
TABLE 1II. CIRRHOSIS OF THE LIVER
Concentration
of protein in Concentration of pratein in ascitic fluid (G./100 ml.)
serum
(G./100 ml.) 0-3-1 1-1-5 1-5-2 2-2-5 2-5-3 335 354 445 4-55 5-5+5 5-56 6-6-5 6-35-7
6-6-5 1 1 1 1
6-5-7 I 1 1
7-7-5 2 1 1 1
7-5-8 I 3
8-8-5 . 2 1
8-5-9 . 1 1
9-9-5 . 1
9-5-10 . 1
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TABLE IV. TUBERCULOUS PLEURAL EFFUSION
Concentration of protein in pleural fluid (G./100 ml.)
Concentration of protein in serum
- (G./100 ml.) .?‘I5-3 3»{-5 3-5-4 4-1'5 4-5-5 5-3-5 556 6-6-5 657 775 758
5-5-6 1 2 2
6-6-5 2 1 2 2 1
6-5-7 2 2 3 5 1
7-7-5 2 7 5
7-5-8 4 3 3 1
8-8-5 2 2 2
8-5-9 1 1 1
9-9-5
9-5-10 1
TABLE V. CARDIAC FAILURE PLEURAL EFFUSION
Concentration of protein in pleural fluid (G./100 ml.)
Concentration of protein in serum (G./100 ml.)
0-5-1 1-1-5 1-5-2 2-2-5 2-5-3 3-3-5 3-54
5-5-5
5-5-6 1 1 1
6-6-5 2 1 1
6-5-7 2 4 1 1
7-7-5 1 1 1
7-5-8
8-8-5 1 1
8-5-9 1
9-9-5 1

CONCLUSIONS AND SUMMARY

1. The differentiation of an exudate from a transudate
by the conventional dividing line of protein concentration
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Fig. 2. Findings in pleural fluid of various patients (@ =
those with tuberculosis and O those with cardiac
failure).

of 3 G. per 100 ml. is efficient for pleural effusions. This
accords with the results of other workers.®

2. The dividing line of 4 G. per 100 ml. will give
satisfactory distinction between an inflammatory exudate
and the transudate of cardiac failure in ascitic fluid.

3. The dividing line obtained by the equation: total
proteins in the fluid in G. per 100 ml. = total serum
proteins in G. per 100 ml. — 3, is fairly accurate in
distinguishing an exudate from a transudate in both
peritoneal and pleural effusions. This equation makes
allowance for the serum levels of protein.

4. No satisfactory dividing line has been found in this
investigation to distinguish cirrhosis of the liver from the
other causes of ascites.
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