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PARA-AMINOSALICYLIC ACID TREATMENT IN PULMONARY
TUBERCULOSIS

Comparison between 94 Treated and 82 Untreated Cases

THE THERAPEUTIC TRIALS COMMITTEE OF THE SWEDISH NATIONAL
ASSBOCIATION AGAINST TUBERCULOSIS

(Received for publication October 14, 1149)

InTRODUCTION

In 1943, on the basis of studies made by Bernheim (1), Lehmann (2), and
Rosdahl (3), investigations on para-aminosalicylic acid (Aminosalylum, PAS)
were started, and scon after the production of PAS was begun at Ferrosan Re-
search Laboratories in Malmd, Sweden. Clinical tests with PAS in treatment of
pulmonary tuberculosis were started in March 1944 at the Renstrém Hospital
in Gothenburg (Vallentin (4), Lehmann et al. (2b and 12)), and later in many
other hospitals (Westergren (3), Stavenow (6), Alin and Difs (7), Carstensen and
Sjdlin (8), Dempsey and Logz (9), Erdei (10}, Steinlin and Wilhelmi (11), and
others), The largest study, 378 cases [rom six Swedish sanatoriums, has been
reported by Vallentin, Tornell, Beskow, Carstensen, Thune, Helleberg, and
Lehmann (12). Distinet clinieal improvement after PAS treatment was noted in
80 great a percentage of the cases that para-aminosalieylic acid could be assumed
to have some value as & remedy against tuberculosis, The aeeount published of
these investigations affords no direet information, however, as to how large a
part of the noted improvement eould be aseribed to PAS, and how large a part
was due to other treatment given at the same time (sanatorium regimen, et cetera).
Henee it was considered necessary to start an investigation in which a group
of PAS-treated cases should be compared with a contral group not given PAS but
in all other respects treated in exactly the same way as the PAS group.

! The Committee for the Trial of Para-aminosalicylic Acid has the following members:
C. Bigurd Backman (Head of 8j6-Gunnarsbo Sanatorium, Esundcnj s Gista Birath (Head of
Tubereulosis Department IT, Sdderby Sjukhus, Uttran; Assistant Professor of Phthisiology,
Karolinska Institutet, Stockholm): Torsten Bruee (Head of Tuberenlosis Department I,
Boderby Sjukhus, Uttran; Assistant Professor of Medieine, Karolinska Institutet, Stock-
holm); Leonard Goldberg (Associate Professor of Pharmacelogy, Karolinska Institutet,
Stockholm) ; Bertil Karth (Head of Central Sanatorium, Visterfis); Rolf Lemming (Head of
Central Sanatorium, Arvika); Gunnar Lindgren {Head of Remedy Section, Roval Medical
Board ; Assistant Professor of Medicine, Medical Service, SBeralimerlasarettet, Stockholm);
and John Lundquist (Head of Tuberculosis Section, Roval Medieal Board; General Secre-
tary of the Swedish MNational Associntion against Tuberculosis).




MeTHOD

The investigation has been carried out in five Swedish sanatoriums. As soon
as a patient was admitted, it was decided whether the ease was suitable for
testing the efficiency of PAS. One-half of the patients in this category were treated
with PAS, and the other half were used as controls, the distribution of the cases
on these two groups being determined by allotment.

All cases of miliary tuberculosis or tuberculous meningitis received strep-
tomyein and were exeluded [rom the study. Moreover, all patients with elinical
gymptoms of tuberculosis of the small intestine were excluded from the trial and
the allotment, and were treated with PAS as soon as they had been admitted (8).

The physician in charge was not told whether a case was to be given PAS or
would belong to the controls, and a placeho of the same appearanece, smell, and
acid taste as PAS granulate was distributed to the patients of the control group.

TABLE 1
Length of T'est Period
TSt premob (WERKS) MORTALITY o
GRAUT NUMBER
1=2 | 34 | 56 | =8 | s~ |n1-13 | 1314 | m=15 "ﬁm‘f Per cent | OF CAIES
Number of cases
treated with PAS 3 1 ] 85 3 3.2 HE
Number of controls 3 & 3 2 69 9 11.0 82

Three patients were discharged after a little more than two months' treatment, by
their own request and against adviee; two after 2.5 months on account of lack of ae-
commodation, In 3 eases showing a very rapid deterioration, it was considerad necessary
to digcontinue the trial after six weeks of test period and to change to another therapy.
When computing the material it was found that all these 3 cases belonged to the con-
trols. One case was given PAS for only two months, another for only ome month, s
pronounced alimentary discomfort eaused by PAS having made it impossible to fulfll
the treatment for three months, Twelve patients died during the test period. The difference,
7.8 = 3.90 per cent, in the mortality between the PAS-treated cases and the controls
ig on the border of significance,

The PAS granulate® contained 70 per cent para-aminosalieylic acid and was
varnished with shellae. This coating protects the material from the gastric juice
for at least 30 minutes.

A total daily dose of 10 Gm. of para-aminosalicylic acid was given in individual
doses of 5, 2, 2, and 5 Gm. of the granulate, administered with meals. For children
the dose was decreased in proportion to weight. The chemotherapy was continued
for a total period of three months. In a few cases (12 per cent of the total number),
however, the treatment had to be discontinued earlier (table 1).

Before starting treatment, a detailed examination of each patient was carried
out, ineluding temperature and weight determinations, chest roemtgenograms,
erythrocyte sedimentation rates, differential leukocyte counts, measurements of
sputum volume, and search for tubercle bacilli in smears of sputum.

2 Manufactured by Ferrosan Ltd., Malmd, Sweden.




During the test period, roentgenograms were taken once a month and the
isputum volume was measured daily. The other examinations were repeated at
‘intervals of no longer than 14 days.

Statistical Methods
o = standard deviation = 4/ M a)
i —
Btandard error (Gu) of mean (M): Gy = ;;—i (2)
n = number of variates
B( )=pgsumof - - -
T = variate
8(z)

2 = average of variates = =g

Standard error of difference (Ga) between means (M; , My) =By = 4/ 531:. - '5'::, 3)

Significance iz tested by using Student's ¢ with the appropriate number of degrees of
freedom according to ordinary formulas (13).

X-value: Comparison of two series of means, i.e., a sequence of means from the control
group (M; , Ms - - <) and a sequence of means from the PAS group (MY ,ME¥ - -+ ), was
performed in the following way:

The differences (A; , As, - - - } between corresponding means from each sories (A, =
M} — M{; A = M} — MY - - . ) were computed, the corresponding {-values of the differ-
enees (s, = é—l slag = -gl «o+ Y wereadded, and were divided by +/N, where ¥ is the num-

Ay g

ber of diffcrences Ay , ds - - - Ax .

The resulting value, denoted by X, will approximately be normally distributed (14)
with the standard deviation 1. Its significance is tested as an ordinary Student’s ¢ with an
infinite number of degrees of freedom under the assumption that the differences
{A, As+ - - ) are distributed at random.

Computation of reetilinear regression line, regression eoefficient, analysis of covariance,
ot cotera, were performed aceording to ordinary formulas (13, 15).

100 —
Standard error of percentage &, = P_{__Uiﬂ'_{ﬂ' (4)
Standard error of difference between two percentages &p py = ‘\f@}i + Gpa (5)

Bignificance tested by Student’s ! for an infinite number of degrees of freedom (n > 50).

Comparison of pereentages (n < 50), tests of homogeneity and heterogeneity, agreemont
between distributions, et cetera, were performed by x* — analysis according to ordinary
formulas (13).

Lepels of significance (in accordance with Cramér):

The 5 per cent level (P = 0.05 — 0.01) = almost significant

1 per cent (P = 0.01 — 0.001) = significant

0.1 per cent (P < 0.001) = highly significant.

Crinicarn MATERIAL

The distribution of the material aceording to types of tuberculosis is given
Hin figure 1 and according to sex and age in figure 2. As expected, the distributions
tin the PAS and the control group are in good agreement, the random probability

h}iﬂg } ﬂ.a.
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