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Clarithromycin is a macrolide antibiotic and has good activity against Moraxella catarrhalis, Chlamydia
species, Helicopter pylori, Borrelia burgdorferi, Legionella pneumonia, Mycoplasma leprae, non-tuberculous
mycobacteria, and some protozoa such as Toxoplasma gondii, Cryptosporidium, and Plasmodium species.
Clarithromycin is absorbed rapidly after oral administration and is metabolized presystemically and
14-hydroxy-(R)-clarithromycin is the main microbiological active metabolite and clarithromycin is also
N-demethylated. Clarithromycin has been found efficacy and safe. The prevention and treatment of
bacterial infections with clarithromycin and trials conducted with clarithromycin have been reviewed.
The pharmacokinetics of clarithromycin have been studied in healthy male volunteers following the single
oral dose of 250 mg of clarithromycin and the mean elimination half-life in plasma is 1.9 hours and is 3.7
hours following the oral dose of 500 mg twice-daily. The penetration of clarithromycin into the human
tissues has been reviewed and the mean peak concentration of clarithromycin is 1.09, 0.07, and 0.08 pg/
ml in plasma, subcutaneous adipose tissue, and in skeletal muscle, respectively. Clarithromycin and
14-hydoxy-(R)-clarithromycin reach similar concentration in serum and in sputum. Clarithromycin achieves
higher concentration in periodontal tissue, epithelial lining fluid and in macrophages than in plasma and
Clarithromycin and 14-hydoxy-(R)-clarithromycin achieves higher concentration in alveolar macrophages
than in plasma. Clarithromycin interacts with drugs and when clarithromycin is co-administered with
colchicine, carbamazepine, or with digoxin causes toxicity. The aim of this study is to review clarithromycin
efficacy and safely, prevention and treatment of bacterial infections, trials, metabolism, pharmacokinetics,
penetration into tissues, interaction with drugs, and toxicity.
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Introduction

Antimicrobial Activity of Clarithromycin

2 hours after drug administration. Clarithromycin may be given with
or without food, but the extended-release form should be adminis-
tered with food to improve the bioavailability. Clarithromycin and its

Clarithromycin is a macrolide antibiotic and has good activity
against Moraxella catarrhalis, Chlamydia species, Mycoplasma pneu-
moniae, Helicopter pylori, Borrelia burgdorferi, Legionella pneumo-
nia, and Mycobacterium leprae. Clarithromycin has enhanced activity
against some non-tuberculous mycobacteria, as well as against some
protozoa (e.g., Toxoplasma gondii, Cryptosporidium, and Plasmodium
species) [1].

Absorption, Distribution, Metabolism and Elimination of

Clarithromycin

Clarithromycin is absorbed rapidly from the gastrointestinal-tract
after oral administration, but hepatic first-pass metabolism reduces
its bioavailability to 50% to 55%. Peak concentration occurs about

active metabolite, 14-hydroxy-(R)-clarithromycin, achieve high in-
tracellular concentrations throughout the body, including the middle
ear. Clarithromycin is metabolized in the liver to several metabolites
and the active 14-ydroxy metabolite is the most significant. The elim-
ination half-life is 3 to 7 hours for clarithromycin and 5 to 9 hours
for 14-hydroxy-clarithromycin. Metabolism is saturable, resulting in
nonlinear pharmacokinetics and longer half-lives with higher dos-
ages. The amount of clarithromycin excreted unchanged in the urine
ranges from 20% to 40% depending on the dose administered and
the formulation (tablet versus oral suspension). An additional 10%
to 15% of a dose is excreted in the urine as 14-hydroxy-claritrhinycin.
Dose adjustment is not recommended unless the creatinine clearance
is less than 30 ml/min [1] (Figure 1).
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Figure 1: Clarithromycin molecular structure (molecular weight = 747.964 grams/mole).

Literature Search

The literature search was performed electronically using PubMed
database as search engine and the following key words were used:

» o«

“clarithromycin efficacy, safely”,

» o«

» o«

clarithromycin prophylaxis”,
thromycin treatment”, “clarithromycin trials”, “clarithromycin metab-
olism”, “clarithromycin pharmacokinetics”, clarithromycin tissue con-
centration”, “clarithromycin drug interactions”, and “clarithromycin
toxicity”. In addition, the book: Goodman@Gilman’s. The Pharmaco-

logical basis of Therapeutics [1] has been consulted.

clari-

Results
Efficacy and Safely of Clarithromycin

Forty-six patients with chest infected by Legionella pneumonia re-
ceived clarithromycin orally at the dose of 500 to 1,000 mg twice-dai-
ly and the response-rates were as follows: clinical cure-rate 98%,
clinical success (cure or improved) 100%, radiographic success (cure
and improved) 93%, and bacteriological cure 100%. Ten patients re-
ported 13 adverse-effects (7 mild, 4 moderate, and 2 severe). Clari-
thromyecin is an effective and safe treatment of patients with severe
chest infections due to Legionella pneumophila [2]. Six patients with
pan-bronchiolitis were treated with clarithromycin orally at the daily
dose of 200 mg for 4 years and the pulmonary function improved in
most of patients within 6 months of treatment. The forced expirato-
ry volume in 1 second showed a maximal increase from 1.74+0.12 at
baseline to 2.31+0.22 at 6 months (P-value < 0.01) and the volume of
forced vital capacity also showed a maximal increase within 6 months
of treatment. The partial pressure of arterial oxygen significantly in-
creased within 3 to 6 months of treatment. The comprehensive im-
provement scores also reached maximum within 6 months of treat-
ment. Patients maintained a stable condition with continued therapy
and no adverse-effects due to clarithromycin were observed. These
results indicate that 6-month treatment with clarithromycin is suf-

ficient to improve the clinical conditions of patients with pan-bron-
chiolitis and the drug was safely used for a long-term treatment [3].

A total of 2,351 patients with acute, mild, or moderate respira-
tory-tract infection received clarithromycin orally at the dose of
250 mg twice-daily for 7 days. The clinical-rate was 93.2% and 110
adverse-effects (4.7%) were reported. Of these, 71 adverse-effects
(64.5%) were related to the gastrointestinal-tract. This treatment
was well-tolerated and was an effective therapy for the management
of acute, mild, or moderate respiratory-tract infection [4]. Thirty-nine
patients with multidrug-resistant tuberculosis, aged 41 years (range,
29 to 49), received clarithromycin orally at the daily dose of 1,000
mg. The minimum inhibitory concentration (MIC) for clarithro-
mycin ranged from < 2 to 8 pg/ml and the serum concentration of
clarithromycin was one order of magnitude higher than the MIC for
clarithromycin. Clarithromycin was efficacy and well-tolerated in pa-
tients with multidrug-resistant tuberculosis [5]. Children, aged < 12
years, with upper respiratory-tract infection received clarithromycin
and the treatment was safe and effectively treated children with up-
per respiratory-tract infection. Clarithromycin was superior to other
antibiotics for the treatment of children with upper respiratory-tract
infection [6].

Prevention of Bacterial Infections with clarithromycin

Two-hundred-forty pregnant women undergoing non-elective
Caesarean delivery were enrolled and 133 women (62.1%) received
clarithromycin and 81 women (37.8%) received placebo. Women
who received clarithromycin had significantly lower-rate of postpar-
tum endometritis (P-value = 0.025) and significantly lower risk of de-
veloping endometritis (P-value = 0.040) than women who received
placebo. The surgical prophylaxis with clarithromycin in women un-
dergoing non-elective Caesarean delivery lowers postpartum endo-
metritis and reduces the risk of developing endometritis compared
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the women who received placebo [7]. It was evaluated the effect of
prophylactic clarithromycin in prevention of disseminated Mycobac-
terium-avium-complex infection in patients with advanced HIV dis-
ease. One-hundred-ninety-two HIV-infected patients were enrolled,
84 patients (43.7%) received clarithromycin orally at the dose of 500
mg once-daily, 47 patients (24.5%) received rifabutin orally at the
dose of 300 mg once-daily, and 61 patients (31.8%) did not received
the prophylaxis. The prophylaxis with clarithromycin was associat-
ed with a reduction in the incidence of disseminated Mycobacteri-
um-avium-complex infection, appeared to be superior to rifabutin,
and was associated with prolonged survival in patients with advanced
HIV disease [8]. It was assessed the effect of prophylactic clarithro-
mycin on Mycobacterium-avium-intracellulare infection in patients
with acquired immunodeficiency syndrome. Six-hundred-eight-four
patients with Mycobacterium-avium-intracellulare infection were en-
rolled. The Mycobacterium-avium-intracellulare infection occurred
in 31 patients (4.5%) treated with clarithromycin and in 87 patients
(12.6%) who received placebo (P-value < 0.001). Clarithromycin pre-
vented the Mycobacterium-avium-intracellulare infection, prolonged
survival, and was well-tolerated. [9].

Treatment of Bacterial Infections with Clarithromycin

A 74-year-old woman and a 77-year-old man with rheumatoid
arthritis underwent bronchoalveolar lavage which was infected by
Mycobacterium-avium. The patients received clarithromycin oral-
ly at the daily dose of 1,000 mg for 10 days and both patients were
cured [10]. Forty-one patients with erythema migrans received clar-
ithromycin orally at the dose of 500 mg twice-daily for 21 days for
treatment of early Lyme disease. Symptoms resolved in 37 patients
(90.2%) immediately after the start of treatment and symptoms dis-
appeared in all patients at the end of treatment. Clarithromycin is an
effective agent for treatment of early Lyme disease [11]. Clarithromy-
cin was administered orally at the dose of 250 mg twice-daily for 5 to
14 days to 299 patients suffering from dermatologic bacterial infec-
tions and clarithromycin effectively treated skin and skin-structure
infections [12]. Forty-three patients, aged 32 years (range, 21 to 56),
had chronic rhinosinusitis and were treated with clarithromycin oral-
ly at the dose of 500 mg twice-daily for 7 days (high-dose) followed
by 250 mg twice-daily for 7 days (low-dose). The high-dose of clari-
thromycin treated chronic rhinosinusitis significantly better (P-value
=0.025) in terms of clinical efficacy than the low-dose. The high-dose
of clarithromycin was more effective than the low-dose for treatment
of chronic rhinosinusitis [13]. Three-hundred-seventy-six patients
with acute exacerbations of chronic bronchitis received either cip-
rofloxacin or clarithromycin orally at the dose of 500 mg twice-daily
for 14 days. The clinical resolution was observed in 89.9% of patients
who received ciprofloxacin and in 82.4% of patients who received
clarithromycin (P-value > 0.05). The median infection-free interval
was 142 days for ciprofloxacin recipients and 51 days for clarithro-
mycin recipients (P-value = 0.015). Bacteriological eradication-rate
was 93.6% for ciprofloxacin recipients and 77.0% for clarithromycin

recipients (P-value = 0.01). Ciprofloxacin was associated with longer
infection-free interval and a higher bacteriological eradication-rate
[14].

Trials Conducted with Clarithromycin

A prospective, self-controlled trial was conducted in 18 patients
with refractory chronic rhinosinusitis who received clarithromy-
cin orally at the dose of 250 mg once-daily for 12 weeks. Significant
improvement was observed in nasal congestion, rhinorrhoea, and
postnasal drip (P-value < 0.05) within 4 weeks of treatment. Anal-
ysis of middle nasal meatus flora revealed a significant decrease of
Streptococcus pneumoniae after 12 weeks of treatment (P-value <
0.05). Low-dose and long-term clarithromycin treatment improved
the clinical symptoms in patients with refractory chronic rhinosi-
nusitis and facilitates the nasal mucosal epithelialization [15]. A ran-
domized, placebo-controlled, double-blind trial was conducted with
clarithromycin in patients with AIDS. Mycobacterium-avium-complex
infection developed in 19 of the 333 patients (5.7%) assigned to clar-
ithromycin and in 53 of the 334 (15.9%) assigned to placebo (P-val-
ue < 0.001). During the follow-up period of 10 months, 32.0% of the
patients who received clarithromycin died and 41.1% of those who
received placebo group died (P-value = 0.026). In patients with AIDS,
the prophylactic administration of clarithromycin was well-tolerated,
prevented Mycobacterium-avium-complex infection, and reduced the
mortality [16]. A randomized, blinded, multicentre trial compared the
efficacy and safely of oral clarithromycin and amoxicillin/clavulanate
in treatment of acute otitis media in 338 children aged 6 months to 12
years. Children received either clarithromycin 7.5 mg/kg twice-daily
(N =161, 47.6%) for 10 days or amoxicillin/clavulanate 13.3 mg/kg
thrice-daily (N = 177, 52.4%) for 10 days. The efficacy was assessed
by clinical examination performed within 48 hours of finishing the
medication. A successful clinical response was seen in 121 of 135
children (89.6%) who received clarithromycin children and in 133 of
145 children (91.7%) who received amoxicillin/clavulanate (P-value
= 0.681). The clinical failure or relapses occurred in 14 of 135 chil-
dren (10.4%) who received clarithromycin and in 12 of 145 children
(8.3%) treated with amoxicillin/clavulanate-treated (P-value > 0.05).
Diarrhoea was the most frequent adverse-effect which occurred in
19 of 161 children (11.8%) treated with clarithromycin and in 57 of
177 children (32.2%) who received amoxicillin/clavulanate (P-value
< 0.001). These results indicate that the efficacy of clarithromycin
was comparable to that of amoxicillin/clavulanate in treatment of
children with acute otitis media and clarithromycin induces less diar-
rhoea than amoxicillin/clavulanate [17]. A multicentre, single-blind,
comparative trial was conducted in 379 children, aged 6 months to 12
years, with acute otitis media. Children were randomized to receive
either clarithromycin orally at the dose of 7.5 mg/kg once-daily for
10 days (N = 229, 60.4%) or cefaclor orally at the dose of 20 mg/kg
twice-daily (N = 150, 39.6%) for 10 days. The clinical success (cure or
improvement) was achieved in 86.1% of children who received clari-
thromycin and in 90.2% of children who received cefaclor (P-value >
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0.05) and both drugs were well-tolerated. Clarithromycin and cefaclor
were similarly effective for treatment of children with acute otitis me-
dia [18]. A prospective, randomized, single-blind, parallel-group trial
was conducted to compare the clinical efficacy of clarithromycin ver-
sus that of erythromycin in 153 children with pertussis aged 1 month
to 16 years. Children received either clarithromycin orally at the dose
of 7.5 mg/kg twice-daily for 7 days (N = 76, 49.7%) or erythromycin
orally at the dose of 13.3 mg/kg thrice-daily day for 14 days (N = 77,
50.3%). Microbiologic eradication and clinical cure-rates were 100%
for clarithromycin and 96.2% for erythromycin (P-value > 0.05). The
adverse-effects occurred in 34 of 76 children (44.7%) treated with
clarithromycin and in 48 of 77 children (62.3%) treated with eryth-
romycin (P-value = 0.035). A 7-day regimen of clarithromycin and a
14-day course of erythromycin were equally effective for treatment of
children with pertussis and clarithromycin was better tolerated than
erythromycin [19]. A multicentre, double-blind, randomized trial was
conducted to assess the efficacy and safely of clarithromycin versus
those of erythromycin stearate in treatment of community-acquired
pneumonia. Two-hundred-eight patients were enrolled and 96 pa-
tients (46.1%) received clarithromycin orally at the dose of 250 mg
twice-daily and 112 patients (53.8%) received erythromycin stearate
orally at the dose of 500 mg 4 times-daily. The clinical cure, the clin-
ical success, and the radiological response were similar in patients
treated with clarithromycin and in those treated with erythromy-
cin. The clinical cure-rate after two weeks of treatment occurred in
43 patients (47.9%) who received clarithromycin and in 17 patients
(15.1%) who received erythromycin stearate (P-value = 0.003),
whilst improvement in cough was observed in 93 patients (96.9%)
who received clarithromycin and in 89 patients (80.0%) who received
erythromycin stearate (P-value = 0.07). The adverse-effects, mainly
gastrointestinal, causing the discontinuation of treatment occurred in
4 of 96 patients (4.1%) treated with clarithromycin and in 21 of 12
patients (18.7%) treated with erythromycin (P-value < 0.01). These
results indicate that clarithromycin twice-daily was as effective as
erythromycin stearate 4 times-daily for treatment of community-ac-
quired-pneumonia and clarithromycin was better tolerated [20].

Metabolism of Clarithromycin

The metabolic fate of clarithromycin was studied following
the administration of a single oral dose of 250 mg or 1,200 mg of
14¢-clarithromycin to 6 healthy adult males. The peak plasma concen-
tration of clarithromycin averaged to 0.6 pg/ml after the low-dose and
to 2.7 ug/ml after the high-dose. The major metabolite found in plas-
ma and in urine was the microbiologically active 14-hydroxy-(R)-clar-
ithromycin. The low-dose and the high-dose of 14-clarithromycin
were administered for 5 days to 6 healthy adult males. Following the
low-dose a mean of 38.1% of radioactivity (18.0% as clarithromycin)
was recovered in the urine and following the high-dose a mean of

46.2% of radioactivity (29.1% as clarithromycin) was recovered in
the urine, with approximately one-third eliminated during the first
24 hours. The urinary and faecal metabolites revealed the involve-
ment of three metabolic pathways, hydroxylation which gives rise to
14-hydroxy-(R)-clarithromycin and 14-hydroxy-(S)-clarithromycin,
N-demethylation, and hydrolysis of the cladinose sugar. The overall
recovery of metabolites decreased up to 42.0% after the high-dose
suggesting that the metabolism of clarithromycin is saturated [21].
The main metabolites of clarithromycin are 14-hydroxy-(R)-clarithro-
mycin a microbiologically active metabolite and 14-hydroxy-(S)-clar-
ithromycin an inactive metabolite and these metabolites are formed
by CYP3A4 [22]. Clarithromycin is rapid absorbed following oral ad-
ministration and the peak concentration is reached within 2 hours
after dosing. The bioavailability of clarithromycin is about 50% after
the oral administration and clarithromycin is converted into 14-hy-
droxy-clarithromycin in the liver before entering the systemic circu-
lation. The antimicrobial activity of 14-hydroxy-(R)-clarithromycin is
superior to that of the parent compound. Following the oral adminis-
tration of 250 mg of film-coated clarithromycin, the peak serum con-
centration of clarithromycin and that of 14-hydroxy-(R)-clarithromy-
cin is 1.5 and 0.8 pg/ml, respectively. There is a progressive increase
in serum concentrations of clarithromycin and 14-hydroxy-(R)-clar-
ithromycin with renal impairment so that the clarithromycin dose
should be reduced in severe renal impairment (glomerular filtra-
tion-rate < 30 ml/min) [23].

Pharmacokinetics of Clarithromycin and Penetration of
Clarithromycin into Human Tissues

Traumuller, et al. [24] studied the pharmacokinetics of clarithro-
mycin in plasma, in interstitial-space fluid of subcutaneous adipose
tissue (subcutis), and in skeletal muscle of 6 healthy male volunteers,
aged from 25 to 37 years, following a single oral dose of 250 mg of
clarithromycin. A plastic cannula was inserted into an antecubital
vein to monitor the blood concentrations of clarithromycin at de-
fined time points. Concentrations of clarithromycin in subcutis and
in skeletal muscle were determined by micro-dialysis. A micro-dialy-
sis probe with a molecular weight cut-off of 20,000 was inserted into
one thigh muscle and into the subcutis and the probe was constantly
perfused with ringer’s solution at a flow rate of 1.5 ul/min by means
of a precision pump. After a 60 min equilibration period, 250 mg of
clarithromycin was administered orally to the fasting volunteers. At
12 hours after the initial single dose of 250 mg, each volunteer contin-
ued to receive oral clarithromycin at the dosage of 500 mg twice-daily
for 3 to 5 days. Table 1 summarizes the pharmacokinetic parameters
of clarithromycin following a single oral dose of 250 mg of clarithro-
mycin and Table 2 summarizes the pharmacokinetic parameters of
clarithromycin following an oral dose of 500 mg twice-daily.
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Table 1: Pharmacokinetic parameters of clarithromycin which have been obtained following the administration of a single oral dose of 250 mg

of clarithromycin to 6 healthy male volunteers. Values are the mean+SD by (Traunmiiller et al. [24]).

Sample | AUC, (ug*h/ml) | *AUC,,, (ng*h/ml) l{:gg:-:: e o 8 | Tmax(h) | *Ty2() | DV (L) | TBC (i/h)
Plasma (total) 3.63+1.32 4.45+1.94 -— 1.09+0.35 2.6+0.5 1.9+0.6 94.0+25.0 37.2+14.9
Plasma (free) 0.99+0.28 121+0.35 031+0.14 26405 | 19+0.6

Subcutis 0.24+0.16° 0.35+0.25¢ 0.29+0.17 0.07+0.03¢ 3.0+05 | 24412

Muscle 0.29+0.14¢ 0.48+0.23¢ 042+0.18 0.08+0.03¢ 30403 | 31409

Note: AUC = area under the concentration-time curve. Tmax = time to reach the peak concentration. *Elimination half-life. DV = distribution volume. TBC

= total body clearance. "Calculated for single dose of 250 mg. ‘The area under the concentration-time curve and the peak concentration of clarithromycin

in subcutis and muscle are lower (P-value < 0.03) that those in plasma.

Table 2: Pharmacokinetic parameters of clarithromycin which have been obtained following the oral administration of 500 mg of clarithromy-

cin twice-daily to 6 healthy male volunteers. Values are the mean+SD by (Traunmdiller et al. [24]).

AUC,,, tissue/ Peak conc
Sample AUC, (ug*h/ml) | AUC,, " (ug*h/ml) 1 . Tmax (h) | *T1/2 (h) DV (L) TBC (L/h)
AUC,,,Plasma (ug/m1)
Plasma (total) 10.59+1.78 26.81+5.49 - 2.21+0.33 3.2+0.3 3.7+0.6 126+17.4 18.745.2
Plasma (free) 2.26+0.41 5.85+1.79 - 0.58+0.19 3.2+0.3 3.7+0.6 - -
Subcutis 0.84+0.19° 2.22+0.59° 0.39+0.04 0.23+0.10¢ 4.0+0.9 3.4+1.2 -— -
Muscle 0.92+0.43¢ 2.42+1.23¢ 0.41+0.19 0.23+0.09° 3.8+0.9 3.8+1.1 - -

Note: AUC = area under the concentration-time curve. Tmax = time to reach the peak concentration. *Elimination half-life. DV = distribution volume. TBC

= total body clearance. *Values calculated on the basis of dosing twice-daily. “The area under the concentration-time curve and the peak concentration of

clarithromycin in subcutis and muscle are lower (P-value < 0.03) those that in plasma.

The area under the concentration-time curve and the peak con-
centration of clarithromycin are higher in plasma than in subcutis and
in muscle. The mean elimination half-life of clarithromycin in plas-
ma is 1.9 hours and is 2.4 and 3.1 hours in subcutis and in muscle,
respectively. The concentration of free clarithromycin is lower than
the total concentration of clarithromycin. Clarithromycin rapidly pen-
etration into the subcutis and into the muscle as the time to reach
the peak concertation is about 3 hours. The distribution volume of
clarithromycin is similar to the water volume. This table shows that
the area under the concentration-time curve and the peak concen-
tration of clarithromycin in plasma, in subcutis, and in muscle are
higher than those obtained following the single oral dose of 250 mg
of clarithromycin. The area under the concentration-time curve and
the peak concentration of clarithromycin are higher in plasma than
in subcutis and in muscle. Clarithromycin rapidly penetrates into the
subcutis and muscle as the time to reach the peak concentration is
about 4 hours. Clarithromycin is rapidly eliminated as the elimination
half-life is about 3.7 hours in plasma, in subcutis, and in muscle and
the elimination half-live of clarithromycin in plasma, in subcutis, and
in muscle are longer than those obtained following a single oral dose
of 250 mg. The metabolism of clarithromycin is saturated thus longer
half-life is obtained with higher doses of clarithromycin. The distri-
bution volume of clarithromycin is larger than the water volume and
is larger than that obtained following the single oral dose of 250 mg.

Concentrations of Clarithromycin and
droxy-(R)-Clarithromycin in Serum and in Sputum

14-Hy-

Tsang et al. [25] measured the concentration of clarithromycin
and 14-hydroxy-(R)-clarithromycin in serum and in sputum 4, 8, and
24 hours after the administration of a single oral dose of 250 or 500
mg of clarithromycin to 8 patients with idiopathic bronchiectasis hav-
ing a mean age of 53.3 years. Table 3 summarizes the concentrations
of clarithromycin and 14-hydroxy-(R)-clarithromycin in serum and
in sputum of 8 patients with idiopathic bronchiectasis. (Raghunatha
[26]) administered clarithromycin orally at the dose of 500 mg once
daily for 3 days to 20 patients aged 25 to 45 years. Six hours after the
last dose, the mean concentrations of clarithromycin in serum and in
periodontal tissue were 0.465 pg/ml and 2.61 pg/gram, respective-
ly, indicating that clarithromycin accumulates into the periodontal
tissue. (Burrell [27]) administered clarithromycin orally at the dose
of 500 mg once-daily for 6 consecutive days to 8 healthy volunteers
and experimental gingivitis was induced in these subjects. The mean
clarithromycin concentrations in gingiva of healthy control subjects
and in inflamed gingiva were 2.4 and 3.0 pg/gram, respectively, and
were significantly higher than that found in serum which was 0.5 pg/
ml; P-value < 0.05. Clarithromycin concentrations in gingiva of control
subjects and in gingivitis were higher than in serum by 5.7-fold and
7.0-fold, respectively; P-value = 0.02. Clarithromycin attained higher
concentration in gingiva than in serum and reached higher concentra-
tion in inflamed gingiva than in healthy gingiva.
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Table 3: Concentrations of clarithromycin and 14-hydroxy-(R)-clarithromycin which have been obtained in serum and in sputum of 8 patients

with idiopathic bronchiectasis. Values are the mean+SD, by Tsang, et al. [25].

Serum Sputum
250 mg of CLA 500 mg of CLA 250 mg of CLA 500 mg of CLA
Dose time CLA HCL CLA HCL CLA HCL CLA HCL
4 hours 0.75+0.42 0.28+0.10 2.12+1.02 0.57+0.36 0.43+0.34 0.24+0.26 1.49+0.02 0.43+0.25
8 hours 0.54+0.34 0.23+0.08 1.31+0.57 0.45+0.24 0.44+0.23 0.26+0.16 0.91+0.39 0.33+0.13
24 hours 0.09+0.09 0.07+0.06 0.28+0.24 0.14+0.10 0.10+0.07 0.05+0.05 0.37+0.29 0.17+0.16

Note: CLA = clarithromycin. HCL = 14-hydroxy-(R)-clarithromycin.

This table shows that the concentrations of clarithromycin and 14-hydroxy-(R)-clarithromycin are similar in serum and sputum.

Wust and Hardegger [28] administered a single oral dose of 500
mg of clarithromycin to 10 healthy volunteers. Two hours after ad-
ministration, clarithromycin concentration was 4.04+1.14 pg/ml
in serum and 2.72+0.87 pg/ml in saliva. Seven hours after adminis-
tration, these concentrations were 1.98+0.65 and 1.21+0.34 pg/ml],
respectively, and at the end of the dosing interval of 12 hours these
concentrations were 0.95+0.38 and 0.73+0.35 pg/ml, respective-
ly. These results indicate that the concentration of clarithromycin is
lower (P-value < 0.05) in saliva than in serum. (Gotfried, et al. [29])
administered clarithromycin orally at the dose of 1,000 mg once-daily

for 5 consecutive days to 42 non-smoking, healthy volunteers, aged
18 to 54 years. The concentrations of clarithromycin were measured
in plasma, epithelial lining fluid, and in the alveolar macrophages and
the concentrations of 14-hydroxy-clarithromycin were measured in
plasma and in alveolar macrophages. Table 4 shows the steady-state
concentrations of clarithromycin in plasma, epithelial lining fluid, and
in alveolar macrophages and the concentrations of 14-hydroxy-clari-
thromycin in plasma and in alveolar macrophages obtained at 6 times
after the oral administration of 1,000 mg of clarithromycin to 42
non-smoking healthy volunteers.

Table 4: Steady-state concentrations of clarithromycin which have been obtained in plasma, epithelial lining fluid, and alveolar macrophages
and concentrations of 14-hydroxy-clarithromycin which have been obtained in plasma and in alveolar macrophages following the oral admin-

istration of 1,000 mg once-daily of clarithromycin to 42 non-smoking, healthy volunteers. Values are the mean+SD, by (Gotfried et al. [29]).

Concentration of Clarithromycin Concentration of 14-hydroxy-clarithromycin

Sampling time Plasma (ug/ml) ELF (ug/ml) AM (ug/ml) Plasma (ug/ml) AM (ug/ml)
3 hours 1.54+0.75 6.38+3.92 297+349 0.56+0.20 39.6+31.7
6 hours 1.43+0.85 6.89+4.19 267+197 0.58+0.22 30.4+16.2
9 hours 2.22+0.72 11.5+6.65 574+309 0.80+0.31 49.5+20.1
12 hours 1.04+0.71 7.14+7.29 200+135 0.54+0.29 37.9+22.7
24 hours 0.75+0.31 6.80+3.39 127+61.5 0.42+0.23 22.1+13.5
48 hours 0.153 6.08 103+110 0.08+0.03 A

Note: ELF = epithelial lining fluid. AM = alveolar macrophages. “Subjects who had clarithromycin concentration equal or below the quantitative limit of
detection. This table shows that the concentrations of clarithromycin in the epithelial lining fluid (P-value < 0.05) and in the alveolar macrophages (P-value
< 0.001) are significantly higher than that in plasma and the concentration of clarithromycin in alveolar macrophages is significantly higher (P-value <
0.001) than that in the epithelial lining fluid. The concentration of 14-hydroxy-clarithromycin is significantly higher (P-value < 0.01) in the alveolar mac-

rophages than in plasma.
Interaction of Clarithromycin with Drugs

It was assessed the interaction between clarithromycin and the
calcium-channel-blocker amlodipine. Clarithromycin is an inhibitor
of CYP3A4 which metabolizes amlodipine thus clarithromycin inhib-
its the metabolism of amlodipine causing an increase in amlodipine
serum concentration [30]. The area under the concentration-time
curve of esomeprazole approximately doubled when esomeprazole
was co-administered with clarithromycin. Clarithromycin decreased

the metabolic-rate of esomeprazole being an inhibitory of CYP2C19
leading to an increase in the serum concentration of esomeprazole
[31]. It was assessed the interaction of clarithromycin with rifampi-
cin. Rifampicin induces CYP3A4 which metabolizes clarithromycin
thus the co-administration of rifampicin with clarithromycin caused
a reduction of the serum concentration of clarithromycin [32]. It was
assessed the interaction of clarithromycin with rifampicin. It was
measured the plasma concentration of clarithromycin and 14-hy-
droxy-(R)-clarithromycin in 9 patients before and after the addi-
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tion of rifampicin. After the addition of rifampicin, the mean plasma
concentration of clarithromycin significantly decreased while that
of 14-hydroxy-(R)-clarithromycin did not [33]. It was evaluated the
pharmacokinetic interaction between clarithromycin and rifabutin.
Rifabutin caused a mean reduction of 44% (P-value = 0.003) of the
area under the plasma concentration-time curve (AUC) of clarithro-
mycin while caused a mean increase of 57% (P-value = 0.004) in the
AUC of 14-hydroxy-clarithromycin.Clarithromycin caused a mean
reduction of 99% (P-value = 0.001) of rifabutin AUC and a mean in-
crease of 375% (P-value < 0.001) of the AUC of rifabutin metabolite
25-0-desacetyl-rifabutin. The co-administration of clarithromycin
with rifabutin resulted in significant bidirectional pharmacokinetic
interactions [34].

Toxicity Induced by Clarithromycin Co-Administered with
Drugs

It was assessed the effect of the co-administration of clarithro-
mycin with colchicine in 116 patients. Nine of 88 patients (10.2%)
who received clarithromycin and colchicine concomitantly died and
only 1 of 28 patients (3.6%) who received the drugs sequentially died.
Multivariate analysis of 88 patients who received concomitant thera-
py showed the presence of renal impairment (relative risk: 9.1; 95%
confidence interval: 1.75 to 47.06; P-value < 0.001). Clarithromycin
increased the risk of fatal colchicine toxicity especially in patients
with renal insufficiency [35]. Carbamazepine is metabolized into car-
bamazepine-10,11-epoxide by CYP3A4 and clarithromycin is an in-
hibitor of CYP3A4 and the serum levels of carbamazepine increased
in patients while taking clarithromycin and 3 patients developed toxic
serum levels of carbamazepine. There was a serious drug interaction
between carbamazepine and clarithromycin thus the dosage of car-
bamazepine should be reduced by 30% to 50% when carbamazepine
is co-administered with clarithromycin and the serum concentration
of carbamazepine should be monitored [36]. An epileptic woman
64-year-old was maintained on carbamazepine and received clari-
thromycin to treat chest infection. Three days after the administration
of clarithromycin the serum concentration of carbamazepine became
17.6 pg/ml and this toxic serum concentration of carbamazepine
caused symptoms like ataxia, nystagmus, drowsiness, agitation, dilat-
ed pupil, respiratory depression, coma and electrolyte disturbances
like hyponatraemia and hypokalaemia [37]. A 56-year-old woman
with history of severe rheumatic mitral stenosis and atrial fibrillation
was treated with digoxin orally at the daily dose of 0.25 mg and she
also received clarithromycin orally at the dose of 500 mg twice-daily
to treat community-acquired-pneumonia. Two days after clarithro-
mycin administration, she developed profound weakness, associated
with nausea, vomiting, dizziness and dyspnea. Clarithromycin inhibits
CYP3A4 which metabolizes digoxin thus the serum concentration of
digoxin became high and caused toxicity when digoxin is co-adminis-
tered with clarithromycin [38]. A 78-year-old woman was maintained
on digoxin orally at the daily dose of 0.25 mg to treat congestive heart

failure and she also received clarithromycin orally at the dose of 500
mg twice-daily. Three days after clarithromycin treatment she devel-
oped nausea, vomiting, and diarrhea. The treatment with clarithro-
mycin was discontinued and the toxic symptoms ceased [39].

Discussion

Clarithromycin is a macrolide antibiotic and has good activity
against Moraxella catarrhalis, Chlamydia species, Mycoplasma pneu-
moniae, Helicopter pylori, Borrelia burgdorferi, Legionella pneumo-
nia, and Mycobacterium leprae. Clarithromycin has enhanced activity
against some non-tuberculous mycobacteria, as well as against some
protozoa (e.g. Toxoplasma gondii, Cryptosporidium, and Plasmodium
species). Clarithromycin is rapidly absorbed from the gastrointesti-
nal-tract but is metabolized presystemically and the bioavailability of
clarithromycin is about 50%. The metabolism of clarithromycin is sat-
urable resulting in nonlinear pharmacokinetics and longer half-life
occurs following the administration of higher doses of clarithromycin
[1]. The efficacy and safely of clarithromycin have been reviewed. Fol-
lowing the oral dose of 500 to 1,000 mg twice-daily of clarithromycin
to 46 patients with severe chest infection this drug has been found
efficacy and safely and causes adverse-effects in only 10 patients
(21.7%) [2]. Patients with pan-bronchiolitis were treated with clari-
thromycin orally at the daily dose of 200 mg for 4 years and the pul-
monary function improved in most patients within 6 months of treat-
ment. Patients maintained stable condition with continued therapy,
not adverse-effects were observed, thus 6 month treatment with clar-
ithromycin is sufficient to improve the clinical conditions, and clari-
thromycin has been found safe for a long-term treatment [3]. Patients
with acute, mild, or moderate respiratory-tract infection received
clarithromycin orally at the dose of 250 mg twice-daily for 7 days. The
clinical-rate was 93.2% and the adverse-effects were reported in only
4.7% of patients. This treatment is well-tolerated and is an effective
therapy for the management of respiratory-tract infections [4]. Pa-
tients with multidrug-resistant tuberculosis received clarithromycin
orally at the daily dose of 1,000 mg and this treatment is found effica-
cy and well-tolerated [5]. Children with upper respiratory-tract infec-
tion received clarithromycin which effectively treats the children and
is superior to other antibiotics for the treatment of children with up-
per respiratory-tract infection [6]. These results indicate that clari-
thromycin is efficacy and safe in treatment of chest infection caused
by Legionella pneumonia, pan-bronchiolitis, and respiratory-tract in-
fection in adults and in children. The prevention of bacterial infec-
tions with clarithromycin has been reviewed. Pregnant women un-
dergoing non-elective Caesarean delivery received clarithromycin or
placebo. Women who received clarithromycin had lower-rate of post-
partum endometritis (P-value = 0.025) and lower risk of developing
endometritis (P-value = 0.040) than women who received placebo [7].
Patients with disseminated Mycobacterium-avium-complex and with
advanced HIV disease received prophylactic clarithromycin adminis-
tered orally at the dose of 500 mg once-daily (43.7% patients), or pro-

Copyright@ : Gian Maria Pacifici | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008762.

47441


https://dx.doi.org/10.26717/BJSTR.2024.55.008762

Volume 55- Issue 5

DOI: 10.26717/BJSTR.2024.55.008762

phylactic rifabutin administered orally at the dose of 300 mg (24.7%
patients), or did not received prophylaxis (31.8% patients). Clarithro-
mycin is associated with a reduction in the incidence of disseminated
Mycobacterium-avium-complex, is superior to rifabutin, and prolongs
survival in these patients [8]. Patients with Mycobacterium-avium-in-
tracellular infection and with acquired-immunodeficiency-syndrome
received prophylactic clarithromycin or received placebo. The Myco-
bacterium-avium-intracellulare infection occurs in 4.5% of patients
treated with clarithromycin and in 12.6% of patients who received
placebo (P-value < 0.001). Clarithromycin prevents the Mycobacteri-
um-avium-intracellular infection, prolongs survival in these patients,
and is well-tolerated [9]. These results indicate that the prophylaxis
with clarithromycin reduces the postpartum endometritis and lowers
the risk of developing endometritis in women undergoing non-elec-
tive Caesarean delivery, prevents disseminated Mycobacterium-avi-
um-intracellular infection in patients with HIV disease, and prolongs
survival in patients with Mycobacterium-avium-intracellular infec-
tion. The treatment of bacterial infections with clarithromycin has
been reviewed. An old woman and an old man had the bronchoalveo-
lar lavage infected by Mycobacterium-avium, received clarithromycin
orally at the daily dose of 1,000 mg for 10 days and the bronchoalveo-
lar lavage became sterile [10]. Patients with erythema migrans re-
ceived clarithromycin orally at the dose of 500 mg twice-daily for 21
days to treat early Lyme disease. This treatment cured 90.2% of pa-
tients immediately after the start of treatment and symptoms disap-
peared in all patients at the end of treatment [11]. Clarithromycin was
administered orally at the dose of 250 mg twice-daily for 5 to 14 days
to patients suffering from dermatological infections and this
treatment effectively treats skin and skin-structure infections [12].
Patients with chronic rhinosinusitis received clarithromycin orally at
the dose of 500 mg twice-daily for 7 days (high-dose) followed by 250
mg twice-daily for 7 days (low-dose). The high-dose is more effective
(P-value = 0.025) than the low-dose for treatment of chronic rhinosi-
nusitis [13]. Patients with acute exacerbations of chronic bronchitis
received either ciprofloxacin or clarithromycin orally at the dose of
500 mg twice-daily for 14 days. The clinical resolution of symptoms
was similar in patients who received ciprofloxacin and in those who
received clarithromycin but the median infection-free interval was
142 days for ciprofloxacin recipients and 51 days for clarithromycin
recipients (P-value = 0.015) and the eradication-rate was 93.6% for
ciprofloxacin recipients and 77.0% for clarithromycin recipients
(P-value = 0.01). Ciprofloxacin is associated with longer infection-free
interval and with higher bacteriological eradication-rate [14]. These
results indicate that clarithromycin sterilizes the bronchoalveolar la-
vage infected by Mycobacterium-avium, treats patients with Lyme
disease, patients with skin and skin-structure infections, with chronic
rhinosinusitis and treats the chronic bronchitis as ciprofloxacin. The
trials conducted with clarithromycin have been reviewed. A prospec-
tive, self-controlled trial was conducted in patients with chronic rhi-
nosinusitis who received clarithromycin orally at the dose of 250 mg
once-daily for 12 weeks. Nasal congestion, rhinorrhoea, and postnatal

drip improved (P-value < 0.05) within 4 weeks of treatment and the
decrease of Streptococcus pneumoniae density in middle nasal me-
atus was observed after 12 weeks of treatment (P-value < 0.05). Low-
dose and long-term clarithromycin treatment improves refractory
chronic rhinosinusitis and facilities the nasal epithelization [15]. A
randomized, placebo-controlled, double-blind trial was conducted
with clarithromycin in patients with AIDS. Mycobacterium-avi-
um-complex infection developed in 5.7% of patients who received
clarithromycin and in 15.9% of patients who received placebo (P-val-
ue < 0.001). During 10 months of follow-up, 32.0% of patients who
received clarithromycin and 41.1% of patients who received placebo
(P-value = 0.026) died. Clarithromycin is well-tolerated, prevents My-
cobacterium-avium-complex, and reduces the mortality [16]. A ran-
domized, blinded, multicentre trial compared the safely and efficacy
of clarithromycin administered orally at the dose of 7.5 mg/kg for 10
days versus those of amoxicillin/clavulanate administered orally at
the dose of 13.3 mg/kg thrice-daily for 10 days in children with acute
otitis media. The successful clinical response and the clinical failure
or relapses were similar in both treatments. Diarrhoea was the most
frequent adverse-effect and occurred in 11.8% of children who re-
ceived clarithromycin and in 32.2% of children who received amoxi-
cillin/clavulanate (P-value < 0.001). Clarithromycin is effective as
amoxicillin/clavulanate in treatment of acute otitis media and induc-
es less diarrhoea [17]. A multicentre, single-blind, comparative trial
was conducted in children with acute otitis media who received ei-
ther clarithromycin orally at the dose of 7.5 mg/kg once-daily for 10
days or ceflacor orally at the dose of 20 mg/kg twice-daily for 10 days.
Clarithromycin and ceflacor are similar effective in treatment of acute
otitis media and both drugs are well-tolerated [18]. A prospective,
randomized, single-blind, parallel-group trial was conducted in chil-
dren with pertussis who received clarithromycin orally at the dose of
7.5 mg/kg for 7 days or erythromycin orally at the dose of 13.3 mg/kg
thrice-daily for 14 days. The clinical cure was excellent in both treat-
ments and the adverse-effects occurred in 44.7% and in 62.3% of chil-
dren (P-value = 0.035) who received clarithromycin and erythromy-
cin, respectively. A 7-day regimen of clarithromycin and a 14-day
course of erythromycin are equally effective for treatment of children
with pertussis and clarithromycin is better tolerated than erythromy-
cin [19]. A multicentre, double-blind, randomized trial was conducted
in patients with community-acquired-pneumonia who received ei-
ther clarithromycin orally at the dose of 250 mg twice-daily or eryth-
romycin stearate orally at the dose of 500 mg 4 times-daily. The clini-
cal cure, the clinical success, and the radiological response were
similar in patients treated with clarithromycin and in those treated
with erythromycin but the clinical cure-rate after two weeks of treat-
ment occurred in 47.9% and in 15.1% of patients who received clari-
thromycin and erythromycin stearate (P-value = 0.003), respectively,
whilst improvement in cough was similar in both treatments. Ad-
verse-effects, mainly gastrointestinal, occurred less frequently in pa-
tients treated with clarithromycin than in those who received eryth-
romycin stearate (P-value < 0.01). Twice-daily clarithromycin is
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affective as 4 times-daily erythromycin stearate in treatment of com-
munity-acquired-pneumonia and clarithromycin is better tolerated
[20]. The metabolism of clarithromycin has been reviewed. Following
the administration of a single oral dose of 250 mg or 1,200 mg of
14¢-clarithromycin to healthy men volunteers the plasma concentra-
tion of clarithromycin averaged to 0.6 and 2.7 pg/ml after the low-
dose and the high-dose, respectively. The major metabolite found in
plasma and in urine is the microbiologically active 14-hy-
droxy-(R)-clarithromycin and clarithromycin is also N-demethylated.
The overall recovery of clarithromycin decreased up to 42.0% after
the high-dose suggesting that the metabolism of clarithromycin is sat-
urated [21]. The mean metabolites of clarithromycin are 14-hy-
droxy-(R)-clarithromycin a microbiologically active metabolite and
14-hydroxy-(S)-clarithromycin an inactive metabolite and both me-
tabolites are formed by CYP3A4 [22]. Clarithromycin is rapidly ab-
sorbed following oral administration and the peak concentration is
reached within 2 hours after dosing. Clarithromycin is metabolized
presystemically in the liver and the bioavailability of clarithromycin is
about 50% after oral administration. Following the oral administra-
tion of 250 mg of film-coated clarithromycin, the peak concentration
of clarithromycin and that of 14-hydroxy-(R)-clarithromycin is 1.5
and 0.8 pg/ml, respectively. There is a progressive increase in serum
concentrations of clarithromycin and 14-hydroxy-(R)-clarithromycin
with renal impairment so that the clarithromycin dose should be re-
duced in severe renal impairment [23]. Traunmuller, et al. [24] stud-
ied the pharmacokinetics of clarithromycin in plasma and the pene-
tration of clarithromycin into human interstitial-space fluid of
subcutaneous adipose tissue (subcutis), and into the skeletal muscle.
Following the administration of a single oral dose of 250 mg of clari-
thromycin to 6 healthy male volunteers, the elimination half-life of
clarithromycin in plasma is 1.9+0.6 hours and following the oral ad-
ministration of 500 mg of clarithromycin twice-daily the elimination
half-life of clarithromycin in plasma is 3.7+0.6 hours. The metabolism
of clarithromycin is saturable, resulting in longer half-life with higher
doses. Following a single oral dose of 250 mg of clarithromycin to 6
healthy male volunteers, the peak concentration of clarithromycin is
1.09£0.35, 0.07£0.03, and 0.08+0.03 pg/ml in plasma, in subcutis,
and in skeletal muscle, respectively, thus the peak concentration of
clarithromycin is higher in plasma (P-value < 0.03) than in subcutis
and in skeletal muscle. These results indicate that clarithromycin
poorly penetrated into the subcutis and skeletal muscle. The elimina-
tion half-life of clarithromycin is 1.9+0.6, 2.4+1.2, and 3.1+0.9 hours
in plasma, in subcutis, and in skeletal muscle, respectively, indicating
that clarithromycin is eliminated faster in plasma than in subcutis and
in skeletal muscle. Following the oral administration of 500 mg
twice-daily to 6 healthy male volunteers the peak concentration of
clarithromycin is 2.21+0.33, 0.23£0.10, and 0.23+0.09 pg/ml in plas-
ma, in subcutis and in skeletal muscle, respectively, indicating that
clarithromycin poorly penetrates into the subcutis and skeletal mus-
cle. The elimination half-life of clarithromycin is 3.7+0.6, 3.4+1.2, and

3.8+1.1 hours in plasma and in subcutis and in skeletal muscle, re-
spectively. These half-lives are longer than those obtained following a
single oral dose of 250 mg of clarithromycin. The metabolism of clar-
ithromycin is saturable, resulting in longer half-live with higher dos-
es. (Tsang et al. [25]) measured the concentration of clarithromycin
and 14-hydroxy-(R)-clarithromycin in serum and in sputum of 8 pa-
tients with idiopathic bronchiectasis following a single oral dose of
250 or 500 mg of clarithromycin and found that the concentrations of
clarithromycin and 14-hydroxy-(R)-clarithromycin are similar in se-
rum and in sputum. Raghunatha and George [26] administered clari-
thromycin orally at the dose of 500 mg once-daily to 20 patients and
found that the mean concentration of clarithromycin is 0.465 and
2.61 pg/ml in serum and periodontal tissue, respectively, indicating
that clarithromycin accumulates in the periodontal tissue. Burrell and
Walters [27] administered clarithromycin orally at the dose of 500 mg
once-daily for 6 days to 8 healthy volunteers and experimental gingi-
vitis was induced in these subjects. The mean clarithromycin concen-
trations in healthy control subjects and in inflamed gingiva were 2.4
and 3.0 pg/gram, respectively, and were higher (P-value < 0.05) than
that in serum which was 0.5 pg/ml. These results indicate that clari-
thromycin accumulates in gingiva. Wiist and Hardegger [28] adminis-
tered a single oral dose of 500 mg of clarithromycin to 10 healthy vol-
unteers. Two hours after dosing, the concentration of clarithromycin
was 4.04+1.14 and 2.72+0.87 pg/ml in serum and in saliva, respec-
tively, after 7 hours, these concentrations were 1.98+0.65 and
1.21+0.34 pg/ml, respectively, and after 12 hours these concentra-
tions were 0.95+0.38 and 0.73+0.35 pg/ml, respectively. These re-
sults indicate that the concentration of clarithromycin is lower in sali-
va than in serum. Gotfried et al. [29] administered clarithromycin
orally at the dose of 1,000 mg once-daily for 5 consecutive days to 42
non-smoking healthy volunteers and measured the concentration of
clarithromycin in plasma, in epithelial lining fluid, and in the alveolar
macrophages for 6 times, ranging from 3 to 48 hours, after the dose.
The concentration of clarithromycin is higher in the epithelial lining
fluid (P-value < 0.05) and in the alveolar macrophages (P-value <
0.001) than in plasma. These authors also measured the concentra-
tion of 14-hydroxy-(R)-clarithromycin in plasma and in alveolar mac-
rophages and the concentration of 14-hydroxy-(R)-clarithromycin
was higher (P-value < 0.01) in alveolar macrophages than in plasma.
These results indicate that clarithromycin accumulates in the epithe-
lial lining fluid and in the alveolar macrophages and 14-hy-
droxy-(R)-clarithromycin accumulates in the alveolar macrophages.
The interaction of clarithromycin with drugs has been reviewed. Clar-
ithromycin is an inhibitor of CYP3A4 which metabolizes amlodipine
thus clarithromycin inhibits the metabolism of amlodipine causing an
increase in amlodipine serum concentration [30], clarithromycin is
an inhibitory of CYP2C9 which metabolizes esomeprazole thus clari-
thromycin decreases the metabolic-rate of esomeprazole increasing
the serum concentration of esomeprazole [31], rifampicin induces
CYP3A4 which metabolizes clarithromycin thus rifampicin reduces
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the plasma concentration of clarithromycin [32], rifampicin reduces
the plasma concentration of clarithromycin while does not alter that
of 14-hydroxy-(R)-clarithromycin [33], rifabutin reduces the area un-
der the concentration-time curve (AUC) of clarithromycin, increases
the AUC of 14-hydroxy-clarithromycin and clarithromycin reduces
the AUC of rifabutin and increases the AUC of 25-0-desacetyl-rifabu-
tin, a metabolite of rifabutin [34].

The toxicity induced by clarithromycin co-administered with
drugs has been reviewed. The co-administration of clarithromycin
with colchicine causes death in 10.2% of patients who received both
drugs concomitantly and causes death in 3.6% of patients who re-
ceived both drugs sequentially [35], carbamazepine is metabolized
into carbamazepine-10,11-epoxide by CYP3A4 and clarithromycin is
an inhibitor of CYP3A4 and the co-administration of clarithromycin
with carbamazepine causes high concentration of carbamazepine
which induces toxicity [36], an epileptic woman was maintained on
carbamazepine and received clarithromycin to treat chest infection
and the serum concentration of carbamazepine became 17.6 pg/ml
and this toxic concentration of carbamazepine induced symptoms
like ataxia, nystagmus, drowsiness, agitation, dilated pupil, respira-
tory depression, coma, and electrolytic disturbances like hypona-
traemia and hypokalaemia [37], a woman received digoxin orally at
the daily dose of 0.25 mg and she also received clarithromycin orally
at the dose of 500 mg twice-daily and two days after clarithromycin
administration she developed profound weakness associated with
nausea, vomiting, dizziness and dyspnoea. Clarithromycin inhibits
CYP3A4 which metabolizes digoxin thus the serum concentration of
digoxin became high and caused toxicity [38], a woman was main-
tained on digoxin orally at the daily dose of 0.25 mg and she also re-
ceived clarithromycin orally at the dose of 500 mg twice-daily and
three days after clarithromycin administration she developed nausea,
vomiting, and diarrhoea [39]. In conclusion, Clarithromycin is a mac-
rolide antibiotic and has good activity against Moraxella catarrhalis,
Chlamydia species, Helicopter pylori, Borrelia burgdorferi, Legionella
pneumonia, Mycoplasma leprae, non-tuberculous mycobacteria, and
some protozoa such as Toxoplasma gondii, Cryptosporidium, and
Plasmodium species. The efficacy and safely of clarithromycin, the
prevention and treatment of bacterial infections with clarithromycin
have been reviewed. The trials conducted with clarithromycin and the
metabolism of clarithromycin have been reviewed. Clarithromycin in
metabolized into the microbiologically active 14-hydroxy-(R)-clar-
ithromycin and into the inactive 14-hydroxy-(S)-clarithromycin and
clarithromycin is also N-demethylated. The pharmacokinetics of
clarithromycin have been reviewed. After a single oral dose of 250
mg of clarithromycin, the elimination half-life of clarithromycin in
plasma is 1.09+0.35 hours and following the oral administration of
clarithromycin at the dose of 500 mg twice-daily the elimination half-
lie of clarithromycin in plasma is 3.7+£0.6 hours. The metabolism of
clarithromycin is saturable thus longer half-life is observed following
the administration of high doses. The penetration of clarithromycin
and 14-hydroxy-(R)-clarithromycin into human tissues has been re-

viewed. Clarithromycin interacts with drugs and when clarithromycin
is co-administered with colchicine, carbamazepine, or with digoxin
causes toxicity. The aim of this study is to review the clinical pharma-
cology of clarithromycin.
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