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Pyrazinamide was first shown to be an
effective antitubercular drug in the year
1952(1). However, it fell into disrepute
subsequenily due to the high incidence of
hepatotoxicity associated with its usc in
doses as high as 3 g/day. The erstwhile
second line drug has now regained its place
in the [rontline with reduced dosages and
incidental minimal side effects. This meta-
morphosis also occurred because of its
prime sterilizing capacity and important
role in the short term chemotherapy of
tuberculosis(2,3).

Physical Characteristics

[t is a synthetic analog derivative of
nicotinamide which is white in color,
shightly bitter to taste and moderately lipid
soluble(4).
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Mechanism of Action -

The exact mechanism of action of
pyrazinamide is not known. In the mono-
cytes, the pyrazinamide is hydrolysed to
pyrazinoic acid by pyrazinamide deamidase
which causes a fall in the intracellular pH
making it slightly acidic. It 1s not clear
whether it is the bactericidal activity of
drug or its mocity or the unfavorably acidic
conditions in the macrophage below the
tolerance limits of bacilli or both which
make the drug effective(5,6). Metabolicaily
inactive tubercular bacilli are resistant to
pyrazinamide thus rendering its utility as a
sterilizing drug only in the mital phasc of
therapy(7).

Pharmacokinetics

Pyrazinamide is readily absorbed from
the gut and gefs widely distributed in all
the body fluids. Tts absorption is not signifi-
cantly hindered by meals. A CSF : serum
ratio of 0.74, 1.15 to 1.09 is achieved 2, 5
and 8 hours following an oral dosc of 35-40
mg/kg. The excellant penetration of pyra-
zinamide across the blood brain barrier 1s
cxpected due to its moderately lipophilic
nature, unchanged at body pH and not
bound to serum proteins(8). The tuber-
cular bacteria is killed at a level of 12.5 ug/
ml(4). It is mctabolized in the liver and is
hydrolysed to pyrazinoic acid ana then fur-
ther hydroxylated to S-hydroxy pyrozinoic
acid. R

The uncbanged drug (4%) and its
metabolites are excreted almost complete-
Iy by the kidney(1,4,9).

Formulations

Pyrazinamide is available as 500 mg
and 750 mg tablets under various brand
names, ¢.g, PZA-CIBA (Ciba Giegy),
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P-Zide (Cadilla), Lynamide (Lyka), Priald-
ina (Pharmed) and Pyzina (Lupin). The
drug costs Rs. 13.39 to 17.12 per ten 500
mg tablets and Rs. 20.48 to 26.88 per ten
750 mg tablets. It is also available as a fixed
dose combination with Rifampicin and
INH (Tricox, Rifater). |
Storage _

The drug should be kept out of reach of

children, away from direct heat, light or.

high moisture areas.
Therapeutic Uses

Pyrazinamide is a potent antitubercular
drug which kills multiple intracellular or-
gamsms with 100% CSF penetration(9). In
combination with other drugs it plays an
important role in first two months of ther-
apy. Inclusion of this drug in the treatment
regimen can reduce the late relapse rate
and allow shorter duration of antitubercu-
lar therapy(10). The bactericidal activity of

a drug regimen is best indicated by the -

speed with which the bacilli are eliminated
" from the sputum and is assessed by
achievement of negative cultures (conver-
sion) within two months after initiation of
therapy. This conversion is increased from
70-75% with isoniazid and rifampicin com-
bination to 95% when four antitubercular
drugs (streptomycin, isonex, rifampicin and
pyrazinamide) are used(10,11). The drug is
not ellective against resistant strains of
Mycobacobacterium and Mycobacterium
bovis bacilli strains due to the lack of an
enzyme pyrazinamidase, which converts
pyrazinamide to pyrazinoic acid(12,13).
The efficacy of ‘the sterlizing’ action of a
drug regimen is the incidence of late re-
lapses aller completion of therapy. With
inclusion of pyrazinamide in six month
regimen with initial intensive therapy with
4 antitubercular drugs has proven to be
highly successful with a relapse rate of less
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than 2%. This regimen is also successful in
patients with initial isoniazide resistance.
Such short course chemotherapy can also
be made oral by substitution of ethambutol
for streptomycin(14,15).

Dosage

Pyrazinamide is administered as 20-35
mg/kg/day in two to three divided doses
for the initial 2 months of antitubercular
therapy in conjunction with other drugs.
In intermittent regimen, 40-50 mg/kg of
pyrazinamide is given twice weekly. | ..

In patients with uremia and end stage
renal disease the recommendations are
variable. Pyrazinamide can however be
used at lower end of usual recommended
dosage, i.e., 15-20 mg/kg(16,17).

Side Effects

In proper dosage, pyrazinamide is well
tolerated whether used alone or in combi-
nation(18,19). Fever, loss of appetite, un-
usual tiredness or weakness are frequently
encountered side effects. Hepatotoxicity
due to pyrazinamide being dose dependent
is on the decline due to decrease in the
dosages currently in use(20-22). The PZA
hepatotoxicity 18 not a major risk in Indian
paticnts(23,24),

Arthralgla and gout like arthritis is
another dreaded side effect of
pyrazinamide. It is due to the decreased
uric acid excretion resultant hyperuri-
cemia because of pyrazinoic acid(4). This
toxicity though reported in 10% of adults
treated with pyrazinamide is relatively
rare in children(25). Arthralgia per se re-
quires discontinuation of the drug and
readily responds to analgesics(26), Nausea,
vomiting, photosensitivity, pruritis and
rash are less frequent side effects

~indicating medical attcntion only if bother-

some.
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Momtormg and Specific Precautions thh
the use of Pyrazinamide

~ Patients intolcrant of ethionamidc,

isoniazide, niacin or other chemically re-
lated medications may not tolerate this
drug. In patients concomitantly suffering
from diabetes mellitus, gout or scvere
hepatic impairment, physician must assess
the risk benefit before starting treatment
with pyrazinamide(27).

AST (aspartate aminotransfcrase) and
ALT (alanine amino transferase) should be
monitored prior to and every 2-4 weceks
during treatment. However, elevated se-
rum enzymes alone may not be predictive
of clinical hepatitis and may return to nor-
mal despite continued therapy(27). Serum
uric acid levels should also be monitored.

Use in Pregnant and Nursing Mothers

Transplacental passage of pyrazin-
amide has been shown but its use in preg-
nancy is not contraindicated. No embryo

fetotoxicity or teratogenicity has been ob-

served(28). Pyrazinamide though detect-
able in human milk is far below the thera-
peutic range and considered sale for use in
nursing mothers(29).
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