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Profile
Difloxacin is a fluoroquinolone antibacterial used as the hydro-
chloride in veterinary medicine for the treatment of susceptible
infections in poultry. It was formerly used in humans but was
associated with an unacceptable incidence of adverse CNS ef-
fects.

Dihydrostreptomycin Sulfate (rINNM)

Dihidrosztreptomicin-szulfát; Dihydrostreptomycin sulfát; Dihy-
drostreptomycin Sulphate (BANM); Dihydrostreptomycine, sul-
fate de; Dihydrostreptomycini sulfas; Dihydrostreptomycinsulfat;
Dihydrostreptomysiinisulfaatti; Sulfato de dihidroestreptomicina.
O-2-Deoxy-2-methylamino-α-L-glucopyranosyl-(1→2)-O-5-de-
oxy-3-C-hydroxymethyl-α-L-lyxofuranosyl-(1→4)-N1,N3-diamid-
ino-D-streptamine sulphate.

Дигидрострептомицина Сульфат

(C21H41N7O12)2,3H2SO4 = 1461.4.

CAS — 128-46-1 (dihydrostreptomycin); 5490-27-7 (dihy-
drostreptomycin sulfate).

ATC — S01AA15.

ATC Vet — QS01AA15.

(dihydrostreptomycin)

Pharmacopoeias. In Eur. (see p.vii) and US, both for veteri-
nary use only. 
Ph. Eur. 6.2 (Dihydrostreptomycin Sulphate for Veterinary Use;
Dihydrostreptomycin Sulphate BP(Vet) 2008). The sulfate of a
substance obtained by catalytic hydrogenation of streptomycin
or by any other means. The semi-synthetic product is derived
from a fermentation product. Stabilisers may be added. A white
or almost white, hygroscopic powder. It contains a maximum of
2.0% streptomycin sulfate calculated with reference to the dried
drug. Freely soluble in water; practically insoluble in alcohol, in
acetone, and in methyl alcohol. A 25% solution in water has a pH
of 5.0 to 7.0. Store in airtight containers. Protect from light. 
USP 31 (Dihydrostreptomycin Sulfate). A white or almost white
amorphous or crystalline powder; the amorphous form is hygro-
scopic. Freely soluble in water; practically insoluble in acetone,
in chloroform, and in methyl alcohol. pH of a solution in water
containing the equivalent of dihydrostreptomycin 20% is be-
tween 4.5 and 7.0, except that if it is labelled as being solely for
oral use, the pH is between 3.0 and 7.0. Store in airtight contain-
ers.

Profile
Dihydrostreptomycin is an aminoglycoside antibacterial with ac-
tions similar to those of streptomycin (p.333). Since it is more
likely than streptomycin to cause partial or complete loss of hear-
ing it is not used parenterally in humans. It is not absorbed after
oral doses, and has been given by this route for gastrointestinal
infections. It is also used as the sulfate in veterinary medicine.

Preparations

Proprietary Preparations (details are given in Part 3)
Spain: Citrocil.

Multi-ingredient: Arg.: Gemipasmol†; Vagisan; Vagisan Compuesto;
Mex.: Estrefen; Spain: Cilinafosal Dihidroestreptomicina; Estreptoenter-
ol†; Salitanol Estreptomicina; Sulfintestin Neomicina.

Dirithromycin (BAN, USAN, rINN)

ASE-136BS; Dirithromycine; Dirithromycinum; Diritromicin; Dir-
itromicina; Diritromicinas; Diritromisin; Diritromycin; Diritro-
mysiini; LY-237216. (1R,2R,3R,6R,7S,8S,9R,10R,12R,13S,15R,17S)-
7-(2,6-Dideoxy-3-C,3-O-dimethyl-α-L-ribo-hexopyranosyloxy)-
3-ethyl-2,10-dihydroxy-15-(2-methoxyethoxymethyl)-
2,6,8,10,12,17-hexamethyl-9-(3,4,6-trideoxy-3-dimethylamino-
β-L-xylo-hexopyranosyloxy)-4,16-dioxa-14-azabicyc-
lo[11.3.1]heptadecan-5-one; (9S)-9-Deoxo-11-deoxy-9,11-{imi-
no[(1R)-2-(2-methoxyethoxy)-ethylidene]oxy}erythromycin.

Диритромицин
C42H78N2O14 = 835.1.
CAS — 62013-04-1.
ATC — J01FA13.
ATC Vet — QJ01FA13.

Pharmacopoeias. In Eur. (see p.vii) and US. 
Ph. Eur. 6.2 (Dirithromycin). A white or almost white powder.
It exhibits polymorphism. Very slightly soluble in water; very
soluble in dichloromethane and in methyl alcohol. 
USP 31 (Dirithromycin). A white or practically white powder.
Very slightly soluble in water; very soluble in dichloromethane
and in methyl alcohol.

Adverse Effects and Precautions
As for Erythromycin, p.270. 
The most frequent adverse effects of dirithromycin are gastroin-
testinal disturbances; headache has also occurred. Dirithromycin
should be used with caution in patients with moderate to severe
hepatic impairment since its active metabolite erythromy-
cylamine is primarily eliminated in the bile. It should also be
used with caution in those with severe renal impairment.

Interactions
For a discussion of drug interactions of macrolide antibacterials,
see Erythromycin, p.271.

Cytochrome P450 isoenzymes. Dirithromycin is reported
to have little or no effect on hepatic cytochrome P450 isoen-
zymes and may therefore produce fewer interactions than eryth-
romycin with other drugs metabolised by this enzyme system
(see Mechanism, under Interactions of Erythromycin, p.271).
The lack of interactions between dirithromycin and theophylline,
terfenadine, or warfarin would appear to support this.

Antimicrobial Action
As for Erythromycin, p.271. 
Dirithromycin is reported to be generally less active than eryth-
romycin in vitro, but may show greater activity in vivo than is
indicated by in-vitro studies and may exert a postantibiotic effect.

Pharmacokinetics
Dirithromycin is readily absorbed after oral doses and undergoes
rapid non-enzymatic hydrolysis to its active metabolite erythro-
mycylamine. Absorption is enhanced by food. Bioavailability is
about 10%. Daily doses of dirithromycin 500 mg produce peak
plasma concentrations of erythromycylamine of about
400 nanograms/mL. 
Erythromycylamine is widely distributed and tissue concentra-
tions exceed those in plasma. Protein binding is 15 to 30%.
Erythromycylamine is mainly excreted unchanged in the bile
with only about 2% in the urine. The mean plasma half-life is
about 8 hours and the mean urinary terminal elimination half-life
is about 44 hours. 
Distribution into milk has been found in studies in rodents.

◊ References.
1. Sides GD, et al. Pharmacokinetics of dirithromycin. J Antimi-

crob Chemother 1993; 31 (suppl C): 65–75. 
2. LaBreque D, et al. Pharmacokinetics of dirithromycin in patients

with impaired hepatic function. J Antimicrob Chemother 1993;
32: 741–50. 

3. Mazzei T, et al. Pharmacokinetics of dirithromycin in patients
with mild or moderate cirrhosis. Antimicrob Agents Chemother
1999; 43: 1556–9.

Uses and Administration
Dirithromycin is a prodrug of the macrolide antibacterial eryth-
romycylamine, which has similar properties to those of erythro-
mycin (p.269) and is used in respiratory-tract, skin, and soft-tis-
sue infections caused by susceptible organisms. 

Dirithromycin is given orally as enteric-coated tablets in a usual
dose of 500 mg once daily.
◊ References.
1. Various. Dirithromycin: a new once-daily macrolide. J Antimi-

crob Chemother 1993; 31 (suppl C): 1–185. 
2. Brogden RN, Peters DH. Dirithromycin: a review of its antimi-

crobial activity, pharmacokinetic properties and therapeutic effi-
cacy. Drugs 1994; 48: 599–616. 

3. Wintermeyer SM, et al. Dirithromycin: a new macrolide. Ann
Pharmacother 1996; 30: 1141–9. 

4. McConnell SA, Amsden GW. Review and comparison of ad-
vanced-generation macrolides clarithromycin and dirithromycin.
Pharmacotherapy 1999; 19: 404–15.

Preparations
USP 31: Dirithromycin Delayed-Release Tablets.

Proprietary Preparations (details are given in Part 3)
Belg.: Unibac†; Chile: Dynabac†; Fr.: Dynabac; Gr.: Dynabac†; Malaysia:
Dynabac†; Turk.: Dynabac; USA: Dynabac†.

Doripenem (USAN, rINN)

Doripénem; Doripenemum; S-4661. (+)-(4R5S,6S)-6-[(1R)-1-
Hydroxyethyl]-4-methyl-7-oxo-3-({(3S,5S)-5-[(sulfamoylami-
no)methyl]-3-pyrrolidinyl}thio)-1-azabicyclo[3.2.0]hept-2-ene-2-
carboxylic acid.
Дорипенем
C15H24N4O6S2 = 420.5.
CAS — 148016-81-3.

Adverse Effects and Precautions
As for Imipenem, p.286. 
Doripenem is more stable to renal dehydropeptidase I than imi-
penem and use with cilastatin, which inhibits the enzyme, is not
required.
Interactions
Probenecid inhibits the renal excretion of doripenem thereby in-
creasing its plasma concentrations and prolonging its elimination
half-life.
Antiepileptics. For reports of decreased plasma-valproate con-
centrations (sometimes with loss of seizure control) attributed to
carbapenem antibacterials, see p.510.
Antimicrobial Action
As for Imipenem, p.287, 
Doripenem is claimed to have particular activity against Pseu-
domonas aeruginosa.
Pharmacokinetics
After intravenous infusion of doripenem 500 mg over 1 hour, a
mean peak plasma concentration of 23 micrograms/mL is at-
tained, falling to 10 micrograms/mL after 1.5 hours and
1 microgram/mL after 6 hours. 
Doripenem is less than 10% bound to plasma proteins and is
widely distributed into body tissues and fluids. It is metabolised
via hydrolysis of its beta-lactam ring by dehydropeptidase I to an
open-ringed metabolite (doripenem-M1). The plasma elimina-
tion half-life is about 1 hour in adults; the half-life may be pro-
longed in patients with renal impairment. Doripenem is mainly
excreted in the urine by tubular secretion and glomerular filtra-
tion. About 70% and 15% of a dose is recovered as unchanged
drug and metabolite, respectively, in the urine within 48 hours.
Less than 1% is excreted in faeces. 
Doripenem is removed by haemodialysis.
Uses and Administration
Doripenem is a carbapenem antibacterial similar to imipenem
(p.286). It is more stable to renal dehydropeptidase I than imi-
penem and need not be given with an enzyme inhibitor such as
cilastatin. It is used in the treatment of susceptible infections such
as intra-abdominal infections and complicated urinary-tract in-
fections, including pyelonephritis. For details of these infections
and their treatment, see under Choice of Antibacterial, p.162. 
For treatment of susceptible infections doripenem is given by in-
travenous infusion over 1 hour, in a usual adult dose of 500 mg
every 8 hours. For details of reduced doses in renal impairment,
see below.
◊ References.
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Administration in renal impairment. Doses of doripenem
given by intravenous infusion should be reduced in patients with
renal impairment according to creatinine clearance (CC): 
• CC 30 to 50 mL/minute: 250 mg every 8 hours 
• CC greater than 10 to less than 30 mL/minute: 250 mg every

12 hours
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