844 Antiprotozoals

Paromomycin is given as the sulfate although doses are
expressed in terms of the base. In intestinal amoebiasis,
the dose for both adults and children is the equivalent
of paromomycin 25 to 35 mg/kg daily in 3 divided oral
doses with meals for 5 to 10 days. Similar doses have
been tried in cryptosporidiosis.

In taeniasis and other tapeworm infections, a dose of
4 g is given orally as a single dose or in divided doses
over the course of one hour.

For hepatic coma, 4 g is given daily in divided oral dos-
es at regular intervals for 5 to 6 days.

Leishmaniasis. Topical treatment with paromomycin 15% plus
methylbenzethonium chloride 5 or 12% has produced promising
results™ in cutaneous leishmaniasis (p.824); paromomycin 12
to 15% with urea 10% was better tolerated.# However, benefit
has not been seen in all studies.>® Treatment with topical paro-
momycin plus systemic meglumine antimonate was initially
promising in patients with New World cutaneous leishmaniasis;’
however, a subsequent study® found no clear advantage over
treatment with meglumine antimonate alone. Good responses to
parenteral paromomycin 14 mg/kg daily, with sodium stiboglu-
conate 10 mg/kg daily, in cases of diffuse cutaneous leishmania-
sis have also been reported.®

Paromomycin has also been used intramuscularly, either alone®
or with sodium stibogluconate,'* in the treatment of visceral
leishmaniasis in an area of India with increasing resistance to
pentavalent antimony compounds. The authors of one study°
found paromomycin 16 or 20 mg/kg daily for 21 days to be sig-
nificantly more effective than sodium stibogluconate 20 mg/kg
daily for 30 days and suggested that paromomycin be considered
as first-line treatment for visceral leishmaniasis in this region.
Oral paromomycin plus intravenous pentamidine was reported
to be effective in the treatment of amphotericin-resistant visceral
leishmaniasis in an HIV-infected patient.!?
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Trichomoniasis. Local application of a paromomycin cream
has been tried in a small number of patients with metronidazole-
resistant vaginal trichomoniasis (p.827) with moderate success.*

1. Nyirjesy P, et al. Difficult-to-treat trichomoniasis: results with
paromomycin cream. Clin Infect Dis 1998; 26: 986-8.

Preparations

USP 31: Paromomycin Sulfate Capsules; Paromomycin Sulfate Syrup.

Proprietary Preparations (details are given in Part 3)

Austria: Humatin; Belg.: Gabbroral; Canad.: Humatin; Ger.: Humatin; In-
don.: Gabbryl; Ital.: Gabbroral; Humatin; Kaman; Spain: Humatin; Switz.:
Humatin; USA: Humatin.

Multi-ingredient: Israel: Leshcutan.

Pentamidine Isetionate @anm, innw)

Isetionato de pentamidina; M&B-800; Pentamidiinidi-isetionaatti;
Pentamidin Izetiyonat; Pentamidindiisetionat; Pentamidin-diise-
tiondt; Pentamidin-diizetiondt; Pentamidine Diisetionate; Penta-
midine, diisétionate de; Pentamidine Isethionate (USAN); Pentami-
dine, Isétionate de; Pentamidini diisetionas; Pentamidini Isethio-
nas; Pentamidini Isetionas; Pentamidino diizetionatas; Pentamidy-
ny diizetionian. 4,4’-(Pentamethylenedioxy)dibenzamidine bis(2-
hydroxyethanesulphonate).
[NeHTammamHa MzeTronHat
C9H4N,O,,2C,H,OLS = 592.7.
CAS — 100-33-4 (pentamidine);
isetionate).

ATC — POICXOI.

140-64-7 (pentamidine

NH NH

HoN NH;
PN N
(e} (¢}

(pentamidine)

Pharmacopoeias. In Eur. (see p.vii) and Int.

Ph. Eur. 6.2 (Pentamidine Diisetionate; Pentamidine Isetionate
BP 2008). A white or almost white powder or colourless crystals;
itis hygroscopic. Freely soluble in water; sparingly soluble in al-
cohol; practically insoluble in dichloromethane. A 5% solution
in water has a pH of 4.5 to 6.5. Store in airtight containers.

Incompatibility. Immediate precipitation occurred when a so-
lution of pentamidine isetionate 3 mg/mL in glucose 5% was
mixed with each of 5 cephalosporin and 1 cephamycin injec-
tions.*

Pentamidine isetionate is reported to be incompatible with fo-
scarnet.

1. Lewis JD, EI-Gendy A. Cephalosporin-pentamidine isethionate
incompatibilities. Am J Health-Syst Pharm 1996; 53: 1461-2.

Pentamidine Mesilate ANV, INNM)

Mesilato de pentamidina; Pentamidine Dimethylsulphonate; Pen-
tamidine, Mésilate de; Pentamidine Mesylate; Pentamidine Meth-
anesulphonate; Pentamidini  Mesilas; RP-2512.  Pentamidine
dimethanesulphonate.

MenTammnamHa MesmaaT

C9H24N40,,2CH3SO3H = 532.6.

CAS — 6823-79-6.

Pharmacopoeias. In Int.

Adverse Effects

Pentamidine is a toxic drug and adverse effects are fre-
quent and sometimes severe when given parenterally;
fatalities have been reported. Renal impairment is
common, usually manifesting as mild and reversible
raised blood urea nitrogen and serum creatinine con-
centrations, but acute renal failure can occur. Raised
liver enzyme values and haematological disturbances
such as leucopenia, anaemia, and occasionally throm-
bocytopenia, may develop. Hypoglycaemia, some-
times followed by hyperglycaemia and type 1 diabetes
mellitus, is well documented; there have been occa-
sional reports of acute pancreatitis.

The rapid intravenous injection of pentamidine has re-
sulted in sudden hypotension and immediate reactions
such as dizziness, headache, vomiting, breathlessness,
tachycardia, and fainting. Hypotension may also occur
when pentamidine is given intramuscularly or by slow
intravenous infusion. Intramuscular pentamidine often
causes pain, swelling, sterile abscess formation, and
tissue necrosis at the site of injection. Similar damage
can follow extravasation during intravenous dosage.
Other adverse effects reported include hypocalcaemia,
hyperkalaemia, skin rashes, the Stevens-Johnson syn-
drome, fever, flushing, gastrointestinal effects such as
nausea, vomiting, and taste disturbances, confusion,
hallucinations, and cardiac arrhythmias.

Pentamidine is not as toxic when given by inhalation
for the prophylaxis of pneumocystis pneumonia. The
commonest adverse effects with this route are cough
and bronchoconstriction and may be controlled by a
bronchodilator. Inhalation may leave a bitter taste.
Pneumothorax has been reported, but may be associat-
ed with the disease. There have been rare reports of ad-

verse effects such as those seen when pentamidine is
given by injection.

Incidence of adverse effects. Adverse effects were seen in
46.8% of 404 patients given pentamidine parenterally for the
treatment of pneumocystis pneumonia, according to an analysis
from the CDC in the USA.! The reactions included impaired re-
nal function (23.5% of patients), abnormal liver function (9.6%),
hypoglycaemia (6.2%), haematological disturbances (4.2%),
skin rashes (1.5%), and hypocalcaemia (1.2%). Local reactions
at injection sites such as pain and abscess occurred in 18.3% and
immediate adverse effects such as hypotension in 9.6%.
Retrospective studies®* suggest that adverse reactions occur
more commonly in patients with AIDS.

An evaluation of pentamidine in the treatment of 82 patients with

visceral leishmaniasis further illustrates its toxicity.> Cardiotox-

icity (tachycardia, hypotension, and ECG changes of non-specif-
ic myocarditis), occurred in about 23% of patients. No hypogly-
caemic reaction was noted, but 4 patients developed diabetes
mellitus and 3 of them were found to be insulin-dependent. Other
adverse reactions included gastrointestinal effects (anorexia,

nausea, vomiting, abdominal pain, or diarrhoea) in about 78%,

CNS effects (headache associated with flushing, delirium, or

sensory disturbances resembling pins and needles) in about 24%,

mild reversible albuminuria in about 7%, and allergic manifesta-

tions (generalised urticaria, itching, and conjunctival congestion)

in about 5%. One patient had severe anaphylaxis.
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Effects on the blood. Haemolytic anaemia has been reported
in a 55-year-old man with AIDS being treated with intravenous
pentamidine for pneumocystis pneumonia. Symptoms devel-
oped after a cumulative dose of 3740 mg of pentamidine had
been 1given and resolved several days after stopping the pentami-
dine.

1. Taguchi H, et al. Pentamidine-induced hemolytic anemia in an

AIDS patient. Ann Pharmacother 1999; 33: 503.

Effects on carbohydrate metabolism. As reported under
Incidence of Adverse Effects, above, pentamidine can have a

range of effects on carbohydrate metabolism. Four patients re-

ceiving pentamidine for pneumocystis pneumonia developed se-

vere fasting hypoglycaemia followed later by hyperglycaemia

and type 1 diabetes mellitus.! It has been suggested that pentami-

dine has a toxic effect on the g-cells of the pancreatic islets and

can induce an early cytolytic release of insulin and hypoglycae-

mia, followed by p-cell destruction, insulin deficiency, and dia-

betes mellitus.>? AIDS patients appear to be highly susceptible

and have a higher incidence of hypoglycaemia due to pentami-

dine.® The action on the pancreas has led to fatal acute pancrea-

titis;*6 fatal hypoglycaemia has also been reported.” These

reports’®7 involved pentamidine given by injection;

pancreatitis®® and diabetes mellitus'®!* have also been reported
in patients given pentamidine by aerosol inhalation.
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Effects on the cardiovascular system. Hypotension is a
problem with intravenous pentamidine, but can be reduced by
infusing the dose over 60 minutes, when the incidence of hypo-
tension appears to be similar to that with the intramuscular
route.>? Intravenous pentamidine has also been associated with
torsade de pointes.3®

1. Navin TR, Fontaine RE. Intravenous versus intramuscular ad-
ministration of pentamidine. N Engl J Med 1984; 311: 1701.
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