Clemizole Penicillin AN, iNN)

Clemizol penicilina; Clemizole Benzylpenicillin; Clémizole Pénicil-
line; Clemizolum Penicillinum; Klemitsolipenisilliini; Klemizolpeni-
cillin; Penicillin G Clemizole. |-[1-(4-Chlorobenzyl)benzimidazol-
2-ylmethyl]pyrrolidinium  (6R)-6-(2-phenylacetamido)penicilla-
nate.

Kaemuzon MeHnumaamH

Ci6H18N204S,C oH,0CINg = 660.2.

CAS — 601 1-39-8.

Profile

Clemizole penicillin is a long-acting preparation of benzylpeni-
cillin (p.213) with similar properties and uses.

Preparations

Proprietary Preparations (details are given in Part 3)

Chile: Prevepen; Mex.: Megapenil; Switz.: Megacillinet.
Multi-ingredient: Chile: Prevepen Forte; Mex.: Anapenil; Megapenil
Forte; Port.: Prevecilina; Spain: Neopeny!

Clindamycin @an, usan, 1NN

Clindamicina; Clindamycine; Clindamycinum; Klindamisin; Klin-
damycin; Klindamysiini; U-2125 1. Methyl 6-amino-7-chloro-6,7,8-
trideoxy-N-[(25,4R)- | -methyl-4-propylprolyl]- | -thio-L-threo-D-
galacto-octopyranoside.

KAMHAaMULIMH

C,gH33CIN,O5S = 425.0.

CAS — 18323-44-9.

ATC — DI0AFOI; GOIAAIO; JOIFFOI.

ATC Vet — QD I0AFOI; QGOIAAI0; QOIFFOI.

CHs

CHSO HC Cl
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NoTE. The name Clinimycin, which was formerly used for clin-
damycin, has also been used for a preparation of oxytetracycline.

Clindamycin Hydrochloride Anm, innm)
Chlorodeoxylincomycin Hydrochloride; (75)-Chloro-7-deoxylin-
comycin Hydrochloride; Clindamycine, chlorhydrate de; Clin-
damycini hydrochloridum; Hidrocloruro de clindamicina; Klin-
damicin-hidroklorid; - Klindamicino hidrochloridas;  Klindamisin
Hidroklorir; Klindamycin-hydrochlorid; Klindamycinhydroklorid;
Klindamycyny chlorowodorek; Klindamysiinihydrokloridi.
KanHaamuyumHa Mnapoxaopua,

CgH33CIN,OS,HCI = 461 4.

CAS — 21462-39-5 (anhydrous clindamycin hydrochlo-
ride); 58207-19-5 (clindamycin hydrochloride monohy-
drate).

ATC — DIOAFOI; GOIAATO; JOIFFOI.

ATC Vet — QDIOAFOI; QGOIAAI0; QIOIFFOI.
Pharmacopoeias. In Chin., Eur. (see p.vii), Jpn, and US.

Ph. Eur. 6.2 (Clindamycin Hydrochloride). A white or almost
white, crystalline powder. It contains a variable quantity of water.
Very soluble in water; slightly soluble in alcohol. A 10% solution
in water has a pH of 3.0 to 5.0. Store in airtight containers.
USP 31 (Clindamycin Hydrochloride). A white or practically
white crystalline powder, odourless or has a faint mercaptan-like
odour. Freely soluble in water, in dimethylformamide, and in me-
thyl alcohol; soluble in alcohol; practically insoluble in acetone.
pH of a 10% solution in water is between 3.0 and 5.5. Store in air-
tight containers.

Clindamycin Palmitate Hydrochloride
(BANM, USAN, INNM)

Clindamycine, Chlorhydrate de Palmitate de; Clindamycini Palmi-
tatis Hydrochloridum; Hidrocloruro del palmitato de clindamici-
na; U-25179E. Clindamycin 2-palmitate hydrochloride.
KanHaamuumHa MaamuTtata Muapoxaopuia,
C34Hg3CIN,O(S,HCI = 699.9.

CAS — 36688-78-5 (clindamycin palmitate); 25507-04-4
(clindamycin palmitate hydrochloride).

ATC — DIOAFOI; GOIAAIO; JOIFFOI.

ATC Vet — QDI0AFOI; QGOTAATO; QJOIFFOI.
Pharmacopoeias. In US.

USP 31 (Clindamycin Palmitate Hydrochloride). A white to off-
white amorphous powder having a characteristic odour. Freely
soluble in water, in chloroform, in ether, and in benzene; soluble
1 in 3 of alcohol and 1 in 9 of ethyl acetate; very soluble in

dimethylformamide. pH of a 1% solution in water is between 2.8
and 3.8. Store in airtight containers.

Clindamycin Phosphate ANy, USAN, riNNm)
Clindamycine, phosphate de; Clindamycini Dihydrogenophos-
phas; Clindamycini phosphas; Fosfato de clindamicina; Klindam-
icin-foszfdt; Klindamicino fosfatas; Klindamisin Fosfat; Klindamycin
dihydrogen fosfat; Klindamycinfosfat; Klindamysiinifosfaatti; U-
28508. Clindamycin 2-(dihydrogen phosphate).

KanHaamuumHa Qocdat

CygH34CIN,OgPS = 505.0.

CAS — 24729-96-2.

ATC — DI0AFOI; GOIAAIO; JOIFFOI.

ATC Vet — QDI0AFOI; QGOIAATO; QIOIFFOI.
Pharmacopoeias. In Eur. (see p.vii), Int., Jpn, and US.

Ph. Eur. 6.2 (Clindamycin Phosphate). A white or almost white,
slightly hygroscopic powder. It exhibits polymorphism. Freely
soluble in water; very slightly soluble in alcohol; practically in-
soluble in dichloromethane. A 1% solution in water has a pH of
3.5 to 4.5. Store at a temperature not exceeding 30° in airtight
containers.

USP 31 (Clindamycin Phosphate). A white to off-white, odour-
less or practically odourless, hygroscopic, crystalline powder.
Soluble 1 in 2.5 of water; slightly soluble in dehydrated alcohol;
very slightly soluble in acetone; practically insoluble in chloro-
form, in ether, and in benzene. pH of a 1% solution in water is
between 3.5 and 4.5. Store in airtight containers.

Incompatibility. Solutions of clindamycin salts have an acid
pH and incompatibility may reasonably be expected with alka-
line preparations, or with drugs unstable at low pH. Licensed
product information for the injectable solution of clindamycin
states that incompatibility has been reported between clindamy-
cin and the following drugs: ampicillin, aminophylline, barbitu-
rates, calcium gluconate, ceftriaxone, ciprofloxacin, idarubicin,
magnesium sulfate, phenytoin, and ranitidine.

Clindamycin phosphate is incompatible with natural rubber clo-
sures.

Adverse Effects and Treatment

Clindamycin is reported to produce diarrhoea in up to
20% of patients after systemic use. In some patients se-
vere antibiotic-associated or pseudomembranous coli-
tis (p.171) may develop during therapy or up to several
weeks after it, and has proved fatal. It has been reported
to be more frequent in middle-aged and elderly wom-
en, particularly after surgery; it may also occur rarely
after topical use. Clindamycin should be stopped im-
mediately if significant diarrhoea or colitis occurs. Pro-
tein supplementation and use of an antibacterial active
against Clostridium spp. should be considered for se-
vere antibiotic-associated colitis.

Other gastrointestinal effects include nausea, vomiting,
abdominal pain or cramps, and oesophagitis; an un-
pleasant or metallic taste has occasionally been report-
ed after high intravenous doses.

Skin rashes and urticaria, the most common hypersen-
sitivity reactions, occur in up to 10% of patients usually
after 1 to 2 weeks of therapy. Erythema multiforme,
Stevens-Johnson syndrome, and exfoliative and vesic-
ulobullous dermatitis have been reported rarely, and a
few cases of anaphylaxis have occurred.

Other adverse effects include transient leucopenia or
occasionally agranulocytosis, eosinophilia, thrombo-
cytopenia, polyarthritis, and abnormalities of liver
function tests; in some cases overt jaundice and hepatic
damage have been reported. Renal dysfunction, shown
by azotaemia, oliguria, and/or proteinuria has been re-
ported rarely.

Although local irritation is rare, intramuscular injec-
tion has led to induration and sterile abscess, and
thrombophlebitis may occur after intravenous use. Too
rapid intravenous infusion can result in rare instances
of cardiopulmonary arrest and hypotension. Some
parenteral formulations contain benzyl alcohol which
may cause fatal ‘gasping syndrome’ in neonates (see
p.1632).

Topical application may be associated with local irrita-
tion and contact dermatitis; sufficient clindamycin may
be absorbed to produce systemic effects. Cervicitis,
vaginitis, or vulvovaginal irritation has been reported
with intravaginal use; a small amount of systemic ab-
sorption also occurs.

The symbol T denotes a preparation no longer actively marketed

Clavulanic Acid/Clindamycin 251

Effects on the cardiovascular system. Cardiac arrest oc-
curred in a 50-year-old woman after rapid injection of 600 mg of
undiluted clindamycin phosphate into a central intravenous line.
Further injections were given over 30 minutes without cardio-
vascular complications.! There has also been a case of severely
prolonged QT interval attributed to the addition of clindamycin
to therapy in an elderly woman;? the patient developed AV block
and subsequent torsade de pointes, and required resuscitation.
When clindamycin was stopped, signs of heart block resolved,
and the QT interval returned to normal over several days.
1. Aucoin P, et al. Clindamycin-induced cardiac arrest. South Med
J1982; 75: 768.
2. Gabel A, et al. Ventricular fibrillation due to long QT syndrome
probably caused by clindamycin. Am J Cardiol 1999; 83:
813-15.

Effects on the ears. A 14-year-old boy who was treated with
topical clindamycin for acne vulgaris developed unilateral tinni-
tus during therapy and unilateral sensorineural hearing loss 2
months later;' symptoms subsequently recurred upon 2 rechal-
lenges.

1. Scissors B, Shwayder T. Topical clindamycin reproducibly caus-
ing tinnitus in a 14-year-old boy. J Am Acad Dermatol 2006; 54
(suppl): S243-5244.

Effects on the lymphatic system. A report of lymphadenitis

associated with clindamycin.

1. Southern PM. Lymphadenitis associated with the administration
of clindamycin. Am J Med 1997; 103: 164-5.

Effects on the skin. There have been reports of toxic epidermal

necrolysis® and acute generalised exanthematous pustulosis??

associated with clindamycin.

. Paquet P, et al. Toxic epidermal necrolysis following clindamy-
cin treatment. Br J Dermatol 1995; 132: 665-6.

. Valois M, et al. Clindamycin-associated acute generalized exan-
thematous pustulosis. Contact Dermatitis 2003; 48: 169.

3. Kapoor R, et al. Acute generalized exanthematous pustulosis in-

duced by clindamycin. Arch Dermatol 2006; 142: 1080-81.

NP

Precautions

Clindamycin should not be given to patients hypersen-
sitive to it or to the closely related drug lincomycin. It
should be used with caution in patients with a history
of gastrointestinal disease, particularly colitis, and
stopped immediately if significant diarrhoea or colitis
occurs. Middle-aged and elderly female patients may
be at greater risk of severe diarrhoea or pseudomem-
branous colitis. Caution has also been advised in atopic
patients. Periodic tests of liver and kidney function and
blood counts have been recommended in patients re-
ceiving prolonged therapy, and in infants. Caution is
required during parenteral use in neonates, since some
parenteral formulations contain benzyl alcohol which
may cause fatal ‘gasping syndrome’ (see p.1632).

AIDS. Clindamycin was poorly tolerated by patients with AIDS
in a study of its use for prophylaxis of toxoplasmic encephalitis.:
Despite the use of relatively low doses of clindamycin (300 mg
twice daily), 23 of 52 patients reported adverse effects that neces-
sitated temporary or permanent withdrawal of the drug, the most
frequent adverse reactions being diarrhoea and skin rash. The
clindamycin arm of the study had to be terminated prematurely.

Nevertheless, clindamycin has been used successfully in patients

with AIDS for the treatment of both toxoplasmic encephalitis

(see Toxoplasmosis, below) and pneumocystis pneumonia (be-

low).

1. Jacobson MA, et al. Toxicity of clindamycin as prophylaxis for
AlDS-associated toxoplasmic encephalitis. Lancet 1992; 339:
333-4.

Breast feeding. US licensed product information states that
concentrations of clindamycin in breast milk were 0.7 to
3.8 micrograms/mL after doses of 150 mg orally to 600 mg in-
travenously. No adverse effects have been seen in breast-fed in-
fants whose mothers were receiving clindamycin, and the Amer-
ican Academy of Pediatrics® considers that it is therefore usually
compatible with breast feeding. Nevertheless, UK product infor-
mation states that although it is unlikely that a breast-fed infant
could absorb significant amounts, caution should be exercised
when clindamycin is given during breast feeding.

1. American Academy of Pediatrics. The transfer of drugs and oth-
er chemicals into human milk. Pediatrics 2001; 108: 776-89.
Correction. ibid.; 1029. Also available at:
http://aappolicy.aappublications.org/cgi/content/full/
pediatrics%3b108/3/776 (accessed 25/05/04)

Interactions

Clindamycin has neuromuscular blocking activity in
high doses and may enhance the effect of other drugs
with this action (see Atracurium, p.1903), leading to a
potential danger of respiratory depression. Clindamy-
cin may antagonise the effects of parasympathomimet-
ics. For mention of synergistic and antagonistic antimi-
crobial activity with other antibacterials, see
Antimicrobial Action, below.



