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The blood concentration and therapeutic effectiveness of isoniazid was investigated follow-
ing a single administration of the total daily dose of the drug to patients with pulmonary tu-
berculosis. It was found that in those patients in whom marked inactivation of isoniazid
takes place a high blood level of the compound is maintained for a shorter time under these
conditions than in weak inactivators. Correspondingly, in patients strongly inactivating iso-
niazid, delayed involution of the tuberculous infection was found. In patients who are weak
inactivators, good results were obtained even if the pathogenic agent was to some extent re-
sistant to isoniazid.

Important factors limiting the effectiveness of chemotherapy are inactivation of therapeutic substan-
ces and resistance of the pathogenic agent to them. The object of the present investigation was to study
whether these factors can be overcome by modifying the conditions of treatment, notably by giving the total
daily dose of the substance at once instead of, as is customarily done, dividing it into two or three fraction-
al doses.

The model used was isoniazid, the most active of the chemotherapeutic preparations against tubercu-
losis. It is inactivated to a varied degree by different patients, and Mycobacterium tuberculosis develops
resistance to it more frequently than to other preparations.

EXPERIMENTAL METHOD

The concentration of active isoniazid in the blood serum was investigated by vertical diffusion [9].
Inactivation of the drug was defermined by the excretion of active isoniazid in the urine [1]. Sensitivity of
the pathogenic agent to the drug was investigated by an indirect method using Shkol'nikova's semisynthetic
medium [6], The ratio between the blood concentration of active isoniazid and the sensitivity of the agent
to the drug was determined by the tuberculostatic test [4,5]. Every month for five months of treatment of
patients in the clinic survey roentgenograms and tomograms were taken of the lungs, and the sputum or
bronchial washings were investigated by bacterioscopic and seeding methods.

EXPERIMENTAL RESULTS

In accordance with existing criteria [7], 45 patients were classified as weak inactivators of isoniazid
and 19 as strong; the highest concentration of the drug determined in whole serum by Schmiedel’s vertical
diffusion method was 3 pg/ml [9].

As Table 1 shows, a high blood level of isoniazid was maintained for a shorter time in the strong in-
activators than in the weak,

Investigations have shown [2,8] that daily contact between drug-sensitive tubercle bacilliand 2 ug/ml iso-
niazid for 2 hin vitro causes inhibition of their growth, Isoniazid persisted inthe blood stream in concentrations
exceeding 2 ug/ml in most of the weak inactivators investigated fora period of 9h. A high concentration of isonia-
zidwas maintained in most of the strong inactivators for a much shorter time: the isoniazid concentration 6 h
after administration was below 2 ug/ml in 14 of the 18 cases,

However, the experiments cited [2,8] were carried out in vitro, and the isoniazid concentrations de-
termined in this investigation were characteristic of the patients' blood. The effectiveness of chemotherapy
canbeused as an indirect index of adeguacy of the isoniazid concentration at the actual lesions in the lung tissue.
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Fig. 1. Relationship between effective-
ness of treatment and degree of isoniazid
inactivation, A) times of closure of cavi-
ties (ordinate — percentage of patients

with cavities); B) times of sterilization
(ordinate — percentage of patients excret-
ing tubercle bacilli); I) strong inactivators;
) weak inactivators.

TABLE 1. Concentration of Active Isoniazid
in Blood of Patients after Taking 0.6 g
Isoniazid

= T Concentration of isoniazid
SE8 = Natre of |2 in pg/ml
G ' | ove _
Zg“'ag inactivation;%g var 23 ‘,’;S ”gfjg“ 0
g8 o N |of isoniazid g-;:: .
g:,’g-gg = 8 ‘number of patients
3 Weak 2424 — | —} — | —
Strong 120 9138 | — | —j—
6 Weak 26| 25 1 — 1 - | -
Strong 18] 3 1 6 3 5
9 Weak 26| 22 1 3 — | —
Strong 18] — | — 1 3 14
12 Weak 1 74— — 4 —
Strong 15, — | — 1 — 14
18 Weak 11} 1 1 6 1 2
Strong 5 — 1 — ] — | — 15
24 Weak 12 — — 2 1 9
Strong 6 — 1 —1 -1 — 116

Two homogeneous groups of patients (67 in each)
differing only in the degree of inactivation of isoniazid
were chosen, They were patients with recently discovered
destructive pulmonary tuberculosis, excreting tubercle
bacilli sensitive to all preparations of the 1st and 2nd
series. Combined treatment with isoniazid, streptomycin,
and PAS in a single daily dose (0.6, 1, and 9 g, respectively)
was given in the hospital. The results are given in Fig. 1.
They reveal a definite relationship between the effective-
ness of treatment and the degree of isoniazid inactivation:
sterilization and, in particular, closure of the cavities took
place much later in strong inactivators.

Previous investigations [3] showed that the result of
treatment of strong inactivators with fractional doses of
therapeutic agents can be improved by increasing the total
daily dose through an increase in the dose given on each
oceasion.

The results described above and the clinical recom-
mendations apply to patients excreting tubercle bacilli
sensitive to isoniazid.

The effects of administration of a single daily dose
to patients excreting tubercle bacilli resistant to the drug
were studied in 22 patients, 10 of whom were weak inacti-
vators, excreting tubercle bacilli resistant before treat-
ment to isoniazid in a concentration of 1 ug/ml. Good
therapeutic results were obtained in these patients, mainly
attributable to streptomycin and PAS, However, closure
of cavities and disappearance of tubercle bacilli occurred
at the times characteristic of weak inactivators excreting
strains of tubercle bacilli sensitive to isoniazid before
treatment. The bacteriostatic action of isoniazid was also
confirmed by the results of the tuberculostatic test, which
was positive in all ten patients: tubercle bacilli from the
patient did not grow on plasma from that patient's blood
taken after receiving the chemotherapeutic preparation
[4, 5].

Assessment of the therapeutic effect in the remaining 12 patients showed that good results were ob-
tained in patients excreting tubercle bacilli resistant to isoniazid in concentrations of 5 and even 10 ug/ml
if these patients were weak inactivators and the tuberculostatic test was positive. Meanwhile, no effect was
obtained for the same levels of resistance if the tuberculostatic test was negative, even in weak inactivators.

Tubercle bacilli resistant in vitro to 1, 5, and 10 ug/ml isoniazid thus behave as "clinically sensitive"
to the compound if the total daily dose of isoniazid is given at once. Consequently, an individual approach
must be adopted to selection of the isoniazid therapeutic program and of the optimal dose of the drug. Con-
sideration must be paid to the character, of inactivation of isoniazid by the patient and to the drug resistance

of the tubercle bacilli or the tuberculostatic test.
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