264 Antibacterials

Daptomycin (AN, USAN, rINN)

Daptomicina; Daptomycine; Daptomycinum; LY-146032. N-De-
canoyl-L-tryptophyl-L-asparaginyl-L-aspartyl-L-threonylglycyl-L-or-
nithyl-L-aspartyl-D-alanyl-L-aspartylglycyl-D-seryl-threo-3-methyl-
L-glutamyl-3-anthraniloyl-L-alanine |.13-34-lactone.
AanToMmumH

CH 0N 7044 = 1620.7.

CAS — 103060-53-3.

ATC — JOIXX09.

ATC Vet — QJO1XX09.
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Adverse Effects and Precautions

The most common adverse effects associated with daptomycin
are gastrointestinal effects including nausea and vomiting, con-
stipation, diarrhoea, and dyspepsia. Headache, insomnia, dizzi-
ness, and fever may occur. Injection site reactions have occurred.
Effects on the skin have included rash and pruritus. Abnormal
liver function tests and jaundice have been reported. Other re-
ported adverse effects include hypertension or hypotension, re-
nal failure, dyspnoea, and anaemia. There have been rare cases
of hypersensitivity, anaphylaxis, and infusion reactions.

Elevated plasma creatine phosphokinase (CPK) concentrations
during daptomycin therapy may be associated with muscle pain
and/or weakness, myositis, myopathy, and rarely rhabdomyoly-
sis; patients with renal impairment or taking other drugs known
to cause myopathy (see Interactions, below) may be at increased
risk. All patients should be monitored for the development of
muscle pain or weakness, and plasma CPK concentrations meas-
ured once weekly. More frequent measurements should be per-
formed in those with an increased risk of myopathy, or with a
baseline CPK concentration greater than 5 times the upper limit
of normal (ULN), or who develop signs of myopathy. Daptomy-
cin should be stopped in patients with signs of myopathy and
CPK concentrations greater than 5 times the ULN, or in those
without reported signs of myopathy but with CPK concentra-
tions greater than 10 times the ULN.

Daptomycin should be given with caution and in reduced dosage
to patients with renal impairment; clinical response and renal
function should be monitored closely.

Consideration should be given to stopping daptomycin therapy
in patients who develop signs or symptoms of peripheral neurop-
athy.

Effects on the lungs. Bronchiolitis obliterans organising pneu-
monia with eosinophilic infiltration has been reported in an 84-
year-old man after 4 weeks of daptomycin therapy;* clinical im-
provement occurred after the drug was stopped. The mechanism
of toxicity was unknown and the authors suggested that it might
be associated with epithelial injury caused by daptomycin accu-
mulating in the alveolar spaces.

A 60-year-old man receiving daptomycin developed eosi-
nophilic pneumonia resulting in respiratory failure that required
mechanical ventilation;? he improved after stopping the drug and
starting corticosteroid therapy.

1. Cobb E, et al. Organizing pneumonia and pulmonary eosi-

nophilic infiltration associated with daptomycin. Ann Pharma-
cother 2007; 41: 696-701.

. Hayes D, et al. Eosinophilic pneumonia induced by daptomycin.
J Infect 2007; 54: e211-e213.
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Pregnancy. Intravenous daptomycin, 4 mg/kg daily for 14

days, was successfully used to treat pyelonephritis associated

with vancomycin-resistant enterococci (VRE) in a 27-week

pregnant woman; no neonatal abnormalities were reported.!

1. Shea K, et al. Successful treatment of vancomycin-resistant En-
terococcus faecium pyelonephritis with daptomycin during preg-
nancy. Ann Pharmacother 2008; 42: 722-5.

Interactions

There may be an increased risk of myopathy if daptomycin is
given with other drugs also known to have this adverse effect,
such as statins, fibrates, and ciclosporin. Licensed product infor-
mation recommends stopping the latter if possible; otherwise,
plasma creatine phosphokinase concentrations should be meas-
ured more than once weekly in addition to the usual precautions
(see Adverse Effects and Precautions, above).

Daptomycin is mainly excreted by renal filtration and caution is
advised if given with drugs that reduce renal filtration, such as
NSAIDs and selective inhibitors of cyclo-oxygenase-2, since
plasma concentrations of daptomycin may be increased.

Daptomycin has been reported to interact with a particular rea-
gent used in some assays of PT-INR resulting in apparent prolon-
gation of PT and elevation of INR.

Antimicrobial Action

Daptomycin is a lipopeptide antibacterial that is reported to have
a spectrum of antibacterial activity similar to that of vancomycin
(p.359) and greater potency against most Gram-positive bacterial
strains in vitro; it is inactive against Gram-negative bacteria.
Daptomycin disrupts the bacterial cell membrane potential by
binding to the cell membranes in a calcium-dependent process,
but without entering the cytoplasm, thus inhibiting the synthesis
of protein, DNA, and RNA.

Daptomycin has shown activity both in vitro and in clinical in-
fection with both meticillin-susceptible and meticillin-resistant
Staphylococcus aureus, vancomycin-susceptible Enterococcus
faecalis, and some streptococci.

It is reported to show antimicrobial synergy in vitro with
aminoglycosides, beta lactams, and rifampicin against Staph. au-
reus (including meticillin-resistant strains) and enterococci (in-
cluding vancomycin-resistant strains).

Resistance to daptomycin has been shown in clinical studies but
only rarely; the mechanism of resistance has not been identified.

O Reviews.

1. Boucher HW, Sakoulas G. Perspectives on daptomycin resist-
ance, with emphasis on resistance in Staphylococcus aureus.
Clin Infect Dis 2007; 45: 601-8.

Pharmacokinetics

Daptomycin is not absorbed to any significant extent after oral
doses. The pharmacokinetics of daptomycin are generally linear
at intravenous doses ranging from 4 to 12 mg/kg once daily. Peak
plasma concentrations are achieved within 0.5 to 0.8 hours. It is
distributed mainly into the extracellular space with a volume of
distribution of about 0.1 litres/kg. Daptomycin crosses the
blood-brain barrier and the placenta. It is about 90% bound to
plasma proteins, mainly serum albumin.

In-vitro studies indicate that daptomycin is not metabolised by,
and does not affect, the cytochrome P450 isoenzyme system. Lit-
tle or no metabolism is thought to take place although 4 minor
metabolites have been detected in the urine.

Daptomycin is excreted mainly via renal filtration with about
78% and 6% of a dose recovered in the urine and faeces, respec-
tively. It has an elimination half-life of about 8 hours after an
intravenous dose of 4 mg/kg once daily for 7 days and is pro-
longed in patients with renal impairment; a two- to threefold in-
crease has been reported in those with severe impairment or end-
stage renal disease.

Daptomycin is removed by haemodialysis or peritoneal dialysis.

¢ References.

1. Dvorchik B, et al. Population pharmacokinetics of daptomycin.
Antimicrob Agents Chemother 2004; 48: 2799-2807.

Uses and Administration

Daptomycin is given by intravenous infusion over 30 minutes for
the treatment of complicated Gram-positive infections of the
skin and soft tissues, and Staphylococcus aureus bacteraemia, in-
cluding right-sided endocarditis, caused by meticillin-suscepti-
ble and meticillin-resistant strains.

For details of these infections and their treatment, see under
Choice of Antibacterial, p.162.

For the treatment of skin and soft-tissue infections, daptomycin
isgiven in a dose of 4 mg/kg once daily for 7 to 14 days. A higher
dose of 6 mg/kg once daily is given for 2 to 6 weeks in the treat-
ment of bacteraemia.

For details of dosage modification in patients with renal impair-
ment, see below.

Daptomycin has also been investigated for the treatment of van-
comycin-resistant enterococcal infections, complicated urinary-
tract infections, and community-acquired pneumonia.
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Administration in renal impairment. In patients with a cre-
atinine clearance of less than 30 mL/minute, including those re-
ceiving dialysis, the intravenous dosage of daptomycin should be
modified to 4 mg/kg once every 48 hours in the treatment of skin
and soft-tissue infections, and to 6 mg/kg once every 48 hours in
the treatment of bacteraemia.

Preparations

Proprietary Preparations (details are given in Part 3)

Cz.: Cubicin; Gr.: Cubicin; Israel: Cubicin; Port.: Cubicin; UK: Cubicin;
USA: Cubicin,

Demeclocycline @an inn

Demeclociclina; Déméclocycline; Demeclocyclinum; Demeklo-
cyklin; - DemeklosyKiini; -~ Demethylchlortetracycline.  (45,4aS,-
5a$,65,12a5)-7-Chloro-4-dimethylamino- | ,4,4a,5,5a,6, | 1,1 2a-octa-
hydro-3,6,10,12,12a-pentahydroxy-1, | | -dioxonaphthacene-2-
carboxamide; 7-Chloro-6-demethyltetracycline.
AEMEKAOUMKAMH

CyH; CIN,Og = 464.9.

CAS — 127-33-3 (demeclocycline); 13215-10-6 (deme-
clocycline sesquihydrate).

ATC — DO6AAOI; JOIAAO].

ATC Vet — QDO6AAOI; QJOTAAOI.
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Pharmacopoeias. In US.

USP 31 (Demeclocycline). A yellow, odourless crystalline pow-
der. Sparingly soluble in water; soluble 1 in 200 of alcohol and 1
in 40 of methyl alcohol; dissolves readily in 3N hydrochloric
acid and in alkaline solutions. pH of a 1% solution in water is be-
tween 4.0 and 5.5. Store in airtight containers. Protect from light.

Demeclocycline Hydrochloride BaNm, iNNw)
Déméclocycline, chlorhydrate de; Demeclocyclini hydrochlori-
dum; Demeklociklin-hidroklorid; Demeklociklino hidrochloridas;
Demeklocyklin-hydrochlorid; Demeklocyklinhydroklorid; Deme-
klocykliny chlorowodorek; Demeklosiklin Hidrokloriir; Demek-
losykliinihydrokloridi; Demethylchlortetracycline Hydrochloride;
Hidrocloruro de demeclociclina.

AemekroumkanHa mapoxaopua

C, H, CIN,Og HCI = 501.3.

CAS — 64-73-3.

ATC — DO6AAOI; JOIAAOI.

ATC Vet — QDO6AAOI; QJOIAAOQI.

Pharmacopoeias. In Eur. (see p.vii), Jpn, and US.

Ph. Eur. 6.2 (Demeclocycline Hydrochloride). The hydrochlo-
ride of a substance produced by certain strains of Streptomyces
aureofaciens or by any other means. A yellow powder. Soluble
or sparingly soluble in water; slightly soluble in alcohol; very
slightly soluble in acetone. It dissolves in solutions of alkali hy-
droxides and carbonates. A 1% solution in water has a pH of 2.0
to 3.0. Protect from light.

USP 31 (Demeclocycline Hydrochloride). A yellow, odourless,
crystalline powder. Soluble 1 in 60 of water and 1 in 50 of methyl
alcohol; slightly soluble in alcohol; practically insoluble in ace-
tone and in chloroform; sparingly soluble in solutions of alkali
hydroxides and carbonates. pH of a 1% solution in water is be-
tween 2.0 and 3.0. Store in airtight containers. Protect from light.

Adverse Effects and Precautions
As for Tetracycline, p.347.

Phototoxic reactions occur more frequently with de-
meclocycline than with other tetracyclines and patients
should avoid direct exposure to sunlight or artificial ul-
traviolet light.

Reversible nephrogenic diabetes insipidus with polyu-
ria, polydipsia, and weakness may occur in patients
treated with demeclocycline, particularly with pro-
longed treatment and/or high doses. Plasma creatinine
should be monitored in patients receiving demeclocy-
cline for long periods for the treatment of inappropriate
secretion of antidiuretic hormone, since tetracycline-
induced renal impairment may not otherwise be appar-
ent in the absence of oliguria. For a comment that the
usefulness of demeclocycline for this indication may
be limited by nephrotoxicity in patients with cardiac or
hepatic disease, see Syndrome of Inappropriate ADH
Secretion under Uses and Administration, below.



