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Abstract \

Cefotaxime is a third-generation cephalosporin and is resistant to many narrow-spectrum f-lactamases and is active against
most gram-positive and gram-negative aerobic bacteria. The efficacy and safety of cefotaxime have been reported and
cefotaxime is metabolized into desacetylcefotaxime and desacetylcefotaxime-lactone. Cefotaxime diffuses into human
brain and lung in significant amounts. The pharmacokinetics of cefotaxime have been studied in healthy volunteers. The
mean peak concentration of cefotaxime is 11.7 and 20.5 pg/ml following an intravenous cefotaxime dose of 500 and 1,000
mg, respectively, and the elimination half-life of cefotaxime is about 1 hour. The prophylaxis, treatment, and trials with
cefotaxime have been studied. The penetration of cefotaxime into the cerebrospinal fluid has been investigated. Following
an intravenous administration of 2 grams of cefotaxime, the mean peak concentration of cefotaxime in the cerebrospinal
fluid is 0.61 pg/ml and cefotaxime is eliminated from the cerebrospinal fluid with a mean half-life of 12.6 hours. The mean
peak concentration of desacetylcefotaxime in the cerebrospinal fluid and the mean elimination half-life of
desacetylcefotaxime from the cerebrospinal fluid are 0.18 pg/ml and 15.5 hours, respectively, and cefotaxime treats
bacterial meningitis. Cefotaxime may become resistant to bacteria, freely crosses the human placenta, and poorly migrates
into the breast-milk. The aim of this study is to review cefotaxime efficacy and safety, metabolism, diffusion into human
brain and lung, pharmacokinetics, prophylaxis, treatment, trials, cefotaxime penetration into the cerebrospinal fluid,
treatment of bacterial meningitis, transfer across the human placenta, migration into the breast-milk, and cefotaxime
resistance to bacteria.

Keywords: Breast-Milk; Cefotaxime; Cerebrospinal-Fluid; Desacetylcefotaxime; Efficacy-Safety; Meningitis;
Metabolism; Pharmacokinetics; Placenta; Prophylaxis; Resistance; Treatment; Trials

Abbreviations: CSF: Cerebrospinal Fluid, AUC: Area Under the Concentration-Time Curve, Tmax: Time to Reach the
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Introduction
Cefotaxime is a third-generation cephalosporin and is
resistant to many narrow-spectrum f-lactamases and has

good activity against most gram-positive and gram-negative

aerobic bacteria. Cefotaxime has an elimination half-life in
plasma of about 1 hour and should be administered 4 times-
daily of thrice-daily for treatment of serious infections.
Cefotaxime is metabolized in-vivo into desacetylcefotaxime,

which is less active than is the parent compound.
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Concentrations achieved in the cerebrospinal fluid are

adequate for treatment of meningitis caused by Haemophilus

influenzae, penicillin-sensitive Streptococcus pnheumoniae,

and Neisseria meningitidis [1].

Cefotaxime molecular structure (molecular weight = 455.47 grams/mole)
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Desacetylcefotaxime molecular structure (molecular weight = 413.4 grams/mole)

Literature search
The literature search was performed electronically using

PubMed database as search engine and the following key

CEINNT3

words were used: “cefotaxime efficacy safety”, “cefotaxime
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metabolism”, “cefotaxime tissue concentration”, “cefotaxime

pharmacokinetics”, “cefotaxime prophylaxis” “cefotaxime
treatment”,  “cefotaxime trials”, cefotaxime CSF”,
“cefotaxime  meningitis”, “cefotaxime  resistance”,

“cefotaxime placental transfer”, and “cefotaxime breast-
milk”. In addition, the book “The pharmacological basis of

therapeutics” [1] has been consulted.

Results

Efficacy and safety of cefotaxime

Cefotaxime-sulbactam administered thrice-daily for up to 7
days was effective and safe in treatment of respiratory-tract
infections in children [2]. Cefotaxime in combination with
metronidazole is a safe and highly effective treatment of brain
abscess [3]. Cefotaxime, administered intravenously at a dose
of 1 gram thrice-daily or at a dose of 2 grams thrice-daily, is
efficacy and safe in treating pneumonia [4]. Cefotaxime was

administered intravenously at a dose of 1 gram thrice-daily or

at a dose 2 grams thrice-daily and cefotaxime was efficacy
and safe in treating patients infected with HIV and improved
quality of life by reducing the length of hospital stay [5].
Cefotaxime effectively and safety treated serious bacterial
infections in children [6]. Cefotaxime is efficacy and safe in
treatment of serious bacterial infections in children [7].
Cefotaxime effectively and safety treated lower respiratory-
tract infection, meningitis, and septicaemia in paediatric
patients [8].

Metabolism of cefotaxime

14C-cefotaxime was administered to humans, rats, and rabbits
and 80% of radioactivity was recovered in the urine and
desacetylcefotaxime is the major metabolite found in plasma
and it was excreted in the urine. The metabolic pathway
follows the following route: cefotaxime-desacetylcefotaxime,
desacetylcefotaxime-lactone and 2 unidentified metabolites
[9]. The metabolism of cefotaxime was studied in rat, dog,
and man and following intramuscular administration of
cefotaxime this drug was recovered in the urine in similar
amounts in animals and man. Desacetylcefotaxime was the
major metabolite found in plasma. In-vitro studies revealed

the following metabolite route: desacetylcefotaxime,
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desacetylcefotaxime-lactone and  two  unidentified metabolite, desacetylcefotaxime-lactone and two unidentified
metabolites, and cefotaxime and all metabolites were metabolites were excreted in the urine. In-vitro studies
excreted in the urine [10]. A single dose of cefotaxime was revealed that the two undefined metabolites are formed by the
administered to patients with renal failure. The main degradation of desacetylcefotaxime-lactone [11].

metabolite found in plasma was desacetylcefotaxime; this
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Desacetylcefotaxime-lactone molecular structure (molecular weight = 395.41 grams/mole)

Diffusion of cefotaxime in human brain and lung glycoprotein or multidrug resistant-associated protein [13].
Cefotaxime was administered intravenously at a dose of 3 Cefotaxime was administered intravenously at a dose of 2
grams thrice-daily to 8 patients and the concentration of grams to 34 patients undergoing lung surgery. Sixty min after
cefotaxime and desacetylcefotaxime were measured in brain injection, ceftizoxime concentrations in the lung tissue ranged
abscesses. The brain abscess concentrations of cefotaxime between 7 and 15 pg/gram (mean 11) and declined slowly
and desacetylcefotaxime were 1.9+1.7 and 4.0+2.2 pg/ml, thereafter. After 4 hours cefotaxime administration,
respectively. The simultaneous concentrations of cefotaxime cefotaxime concentration ranged between 2 and 4 pg/gram,
and desacetylcefotaxime in plasma were 2.0+1.0 and 3.9+1.8 and at 7 hour after dosing, cefotaxime concentration was 1
pg/ml,  respectively. With increasing time following pg/gram [14].

cefotaxime dosing there was a significant increase in the brain Pharmacokinetics of cefotaxime

abscess to plasma concentration ratio of desacetylcefotaxime Fu et al. [15] studied the pharmacokinetics of cefotaxime in
[12]. Cefotaxime was administered intravenously at a dose of 24 male healthy human volunteers, aged 21 to 33 years and
4 grams thrice-daily to a patient with traumatic brain injury weighing 78+4 kg, and cefotaxime was administered
and the maximal brain extracellular fluid concentration of intramuscularly or intravenously. Seven subjects received
cefotaxime was 11.4 pg/ml. This limited brain distribution of cefotaxime intramuscularly at a dose of 500 mg and 7 subjects
cefotaxime may be explained by the blood-brain barrier received 500 mg of cefotaxime intravenously and 10 subjects
which is known to express efflux transporters like P- received cefotaxime intravenously at a dose of 1,000 mg.

Table 1. Pharmacokinetic parameters of cefotaxime which have been obtained following cefotaxime administered intravenously
at a dose of 500 or 1,000 mg. Values are the mean+SD, by Fu et al. [15].

Dose Peak conc. Tmax (h) AUC T Ke Ka DV (L/1.73 FSC RC

(mg) (ng/ml) (Hg/ml*h) (h) (h™) (hh) m?) (ml/min/1.73 m?) | (mI/min/1.73 m?)
500 11.740.7 0.37+0.04 | 32.2+1.2 | 1.2+0.05 | 0.59+0.03 | 12.9+2.4 | 32.4+1.92 316+19 122+20
1,000 20.5+1.8 0.48+0.06 | 45.7+3.1 1.3+0.1 | 0.54+0.04 | 8.7+2.0 37.2+3.5 318+20 104+11

Tmax = time to reach the peak concentration. AUC = area under the concentration-time curve. Ty, = elimination half-life. Ka = absorption-

rate constant. Ke = elimination-rate constant. DV = distribution volume. FSC = fractional serum clearance. RC = renal clearance.
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This table shows that cefotaxime is rapidly absorbed as Tmax
is less than 0.5 hours and the absorption-rate constant is about
10 h?, cefotaxime is rapidly eliminated as the elimination
half-life is about 1 hour and the elimination-rate constant is
about 0.5 h. All pharmacokinetic parameters are not
significantly different according to the 2 cefotaxime doses
and there is a limited interindividual variability in the
pharmacokinetic parameters.

Prophylaxis with cefotaxime for prevention of infections
during surgery

Cefotaxime-heparin effectively reduced catheter-related
bloodstream infections caused by gram-positive cocci
including methicillin-susceptible Staphylococcus aureus
[16]. Prophylaxis with cefotaxime reduced wound infections
in patients undergoing abdominal surgery [17]. Single-dose
of 1 gram of cefotaxime prevents infections in patients
undergoing hysterectomy, Caesarean sections, bone and joint
procedures, upper gastrointestinal surgery, biliary tract
procedures, transurethral resections, and open urologic
procedures [18]. A single-dose of 1 gram or 2 grams of
cefotaxime, administered 30 minutes prior to surgery, is an
effective prophylaxis for infection following gastrointestinal,
biliary, obstetric, gynaecologic, and genital-urinary surgery
[19]. Short-term cefotaxime prophylaxis prevents infections
in patients undergoing lower limb amputations [20].
Prophylaxis, with a single-dose of cefotaxime, is more
effective than 4 doses of cefoxitin and cefazolin in preventing
infections in women undergoing gynaecologic surgery [21].
Prophylaxis with cefotaxime prevents infections in patients
undergoing surgery [22]. Prophylaxis with a single-dose of
cefotaxime, administered at a dose of 1 gram or 2 grams daily,
effectively prevents infection in patients undergoing surgery
[23]. Short-term prophylaxis with cefotaxime is effective as
long-term prophylaxis with penicillin and streptomycin in
preventing infection in patients undergoing colorectal surgery
[24]. Prophylaxis with cefotaxime prevents infections in
patients undergoing prostatic surgery [25]. Short-term
prophylaxis with cefotaxime significantly reduced the rate of
urinary infection after transurethral prostatectomy [26].
Treatment of bacterial infections with cefotaxime
Cefotaxime sodium is more effective than netilmicin in

treatment of patients with septic shock [27]. Amoxicillin-

clavulanic acid is effective as cefotaxime in treatment of
bacterial infections in cirrhotic patients [28]. Cefotaxime is
an effective and well-tolerated agent in the treatment of
serious urologic infections [29]. Empirical treatment with
cefotaxime is effective in 81% of patients with bacterial
peritonitis [30]. Cefotaxime effectively treats lower
respiratory-tract infection during surgery [31]. Cefotaxime is
the agent of choice for the empiric treatment of bacterial
peritonitis [32]. Cefotaxime is of great clinical value in
treatment of life-threatening where other therapies failed [33].
Cefotaxime, administered at a dose of 2 grams thrice-daily,
treats serious chest infections [34]. Cefotaxime is clinically
effective in treatment of serious infection and does not induce
adverse-effects [35]. Cefotaxime is an effective antibacterial
agent for the treatment of mild to moderate infections of
infections of the central nervous system [36]. Cefotaxime
treats infections caused by Staphylococcus aureus, Proteus
mirabilis, Escherichia coli, or Pseudomonas aeruginosa [37].
Ciprofloxacin, taken intravenously twice-daily, is effective as
cefotaxime, administered intravenously thrice-daily, in
treatment of skin and skin structure infections [38].
Cefotaxime, administered intravenously at a dose of 1 gram
or 2 grams twice-daily or thrice-daily, treats bronchial and
lung tissue infections [39].

Trials with cefotaxime

Cefepime, administered intravenously at a dose of 2 grams
twice-daily, was at least effective and well tolerated as
cefotaxime, administered intravenously at a dose of 2 grams
thrice-daily, in the treatment of bacterial pneumonia in HIV-
infected patients [40]. A trial demonstrated that cefotaxime is
the first-choice antibiotic in the therapy of spontaneous
bacterial peritonitis in cirrhotic patients [41]. Cefotaxime
significantly reduced the incidence of early postoperative
bacteriuria without causing any significant adverse-effects
[42]. Oral ciprofloxacin, administered intravenously at a dose
of 750 mg twice-daily, was safe and effective as parenteral
cefotaxime, administered at a dose of 2 grams thrice-daily, in
treatment of difficult infections of the skin and skin structure
[43]. A trial demonstrated that cefotaxime treats patients with
infections due to Streptococcus pneumoniae, Haemophilus
influenzae, Streptococcus pyogenes, Staphylococcus aureus,

Escherichia coli, Proteus, or Klebsiella species [44].
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Cefotaxime was significantly more effective (P-value < 0.01)
than cefazolin in eradicating Escherichia coli or Proteus
mirabilis from the urinary-tract [45]. Cefotaxime is more
effective and less toxic than nafcillin plus tobramycin in

treatment of patients with serious bacterial infections [46].

Penetration of cefotaxime into the cerebrospinal fluid
(CSF)

Nau et al. [47] investigated the penetration of cefotaxime and
desacetylcefotaxime into the CSF of 6 patients with
uninflamed meninges and a single dose of 2 grams of

cefotaxime was intravenously infused.

Table 2. Single-dose pharmacokinetics of cefotaxime in cerebrospinal fluid (CSF). Values are the minimum, maximum, mean,
and +SD, by Nau et al. [47].

Value Peak conc. (ug/ml) | Tmax (h) | *Half-life (h) | AUCo- (ug*h/ml) AUCo... CSF/ AUCo.» Serum
Minimum 0.14 0.5 5.0 3.60 0.03
Maximum 1.81 8 26.9 16.3 0.21

Mean 0.61 3.75 12.6 11.9 0.12

+SD 0.25 1.15 3.75 2.23 0.03

Tmax = time to reach the peak concentration. *Elimination half-life. AUC = area under the concentration-time curve.

The mean Tmax is 3.75 hours suggesting that cefotaxime
rapidly penetrates into the CSF. The elimination half-life of
cefotaxime in serum is 2.19+0.44 hours, thus the half-life of

cefotaxime is longer in CSF than in serum. The cefotaxime

mean AUC in CSF to AUC in serum ratio is 0.12 suggesting
that cefotaxime resides in serum in major amounts than in
CSF. In addition, there is a remarkable interindividual

variability of the pharmacokinetic parameters.

Table 3. Single-dose pharmacokinetics of desacetylcefotaxime in serum and in cerebrospinal fluid. Values are the minimum,

maximum, mean, and +SD, by Nau et al. [47].

Value Peak conc. (ug/ml) Tmax (h) *Half-life (h) AUC (ug*h/ml)
Serum
Minimum 3.30 0.0 1.49 15.0
Maximum 145 1.0 7.17 75.0
Mean 7.42 0.27 2.29 32.8
+SD 1.95 0.16 0.87 9.04
Cerebrospinal fluid
Minimum 0.06 0.25 3.00 1.7
Maximum 0.38 16.0 37.4 4.20
Mean 0.18 8.0 15.5 2.38
+SD 0.06 2.57 7.65 0.55
Level of significance of the pharmacokinetic parameters between serum and cerebrospinal fluid
Sp-value 0.0057 0.0407 0.2011 0.0201

SUnpaired t test.

Tmax = time to reach the peak concentration. *Elimination half-life. AUC = area under the concentration-time curve.

This table shows that the peak concentration of
desacetylcefotaxime is higher in serum than in the CSF, Tmax
is shorter in serum than in the CSF, and desacetylcefotaxime
elimination half-life is not different in serum and in the CSF.

The lack of difference of desacetylcefotaxime half-life

between serum and CSF is due by wide variability of this
parameter in the cerebrospinal fluid. The AUC value is higher
in serum than in the CSF suggesting that desacetylcefotaxime
preferentially resides in serum. In addition, there is a

remarkable interindividual variability of desacetylcefotaxime
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in the cerebrospinal fluid.

The penetration of cefotaxime into the CSF was studied in 31
patients with pneumococcal meningitis, aged 61 years (range,
52 to 69), and cefotaxime was intravenously infused at a dose
of 200 mg/kg (range, 150 to 280). Median (inter quartile
range) cefotaxime CSF concentration was 10.3 pg/ml (4.8 to
19.3). This concentration is higher the minimum inhibitory
concentration (0.25 pg/ml) of the pathogen causing the
meningitis. Cefotaxime penetrates into the CSF is significant
amounts and treated the meningitis caused by Pneumococcus
meningitis in all patients [48]. The concentration of
cefotaxime was measured in the cerebrospinal fluid of 33
children with meningitis caused by Streptococcus
pneumoniae, Haemophilus influenzae type b, or by Neisseria
meningitidis and cefotaxime was administered intravenously
at a dose of 50 mg/kg 4 times-daily. The lowest cefotaxime
concentration in the cerebrospinal fluid was 0.45 pg/ml. The
minimum inhibitory concentration of the organisms causing
the meningitis ranged from 0.002 to 0.01 pg/ml. The
cefotaxime concentration in the cerebrospinal fluid was
higher than the minimum inhibitory concentration of the
organisms causing the meningitis and the meningitis was
cured in all children [49]. Cefotaxime sodium was
administered to 10 patients with the meningitis caused by
Pseudomonas aeruginosa and the trough cefotaxime
concentration into the CSF ranged from 5.6 to 44.3 pg/ml and
that of desacetylcefotaxime ranged from 3.7 to 44.0 pg/ml.
These concentrations are many-fold greater the minimum
inhibitory concentration of Pseudomonas aeruginosa (< 0.5
pg/ml) and the meningitis was cured in all patients [50].
Treatment of bacterial meningitis with cefotaxime

Ten patients had the meningitis caused by Streptococcus
pneumoniae and were treated with cefotaxime given
intravenously at a dose of 300 mg/kg (maximum dose, 24
grams daily). The cefotaxime concentration in the
cerebrospinal fluid ranged from 1 to 4 pg/ml and this
concentration was higher the minimum inhibitory
concentration (< 0.5 pug/ml) of Streptococcus pneumoniae
and the meningitis was cured in all patients [51]. Fifty
children with bacterial meningitis caused by Haemophilus
influenzae received cefotaxime intravenously at a dose of 50

mg/kg 4 times-daily and the duration of therapy, 11.1+2.4

days (range, 10 to 21 days). No adverse-effects were observed
and cefotaxime cured the meningitis in all children [52].
Thirty-eight infants and children aged 6 weeks to 16 years
with bacterial meningitis received cefotaxime intravenously
at a dose of 200 mg/kg for 4 to 7 days. The mean trough
concentration of cefotaxime in the cerebrospinal fluid was 2.7
pg/ml, the cerebrospinal fluid was sterilized after 24 hours of
treatment, and the meningitis was cured in all infants and
children [53]. Thirty children with meningitis caused by
Streptococcus pneumoniae, Neisseria meningitidis, group B
streptococcus, or Salmonella enteritidis received cefotaxime
intravenously at a dose of 50 mg/kg 4 times-daily. The
cerebrospinal fluid concentrations of cefotaxime and
desacetylcefotaxime, measured one hour after drug
administration, were 3.72+5.57 pg/ml and 4.35+7.12 pg/ml,
the cerebrospinal fluid was sterilized, and cefotaxime cured
the meningitis in all children [54]. Thirty-one children with
bacterial meningitis were treated with cefotaxime
intravenously at a dose of 100 mg/kg thrice-daily. The
cerebrospinal fluid was sterilized after 2 days of treatment
and the meningitis was cured in all children [55].

Resistance of bacteria to cefotaxime

Haemophilus influenzae may become resistant to cefotaxime
and the resistance was caused by alterations of L389F and
Y557H genes [56]. Of 160 isolates of Escherichia coli, 98.3%
were cefotaxime-resistant, and the genes causing the
resistance were blaCTX-M-65, blaCTX-M-55 and blaCTX-
M-3 [57]. The overall prevalence of cefotaxime-resistant
bacteria was 15.8% varied between farms, and ranged from
5.2% to 100%. The resistance was caused by a modification
of the extended spectrum [-lactamase genes [58]. One-
hundred-three elderly patients were infected by gram-
negative bacteria and 26 patients (18.2%) were resistant to
cefotaxime. The resistance was due to alteration of AmpC f-
lactamase and CMY -2 B-lactamase genes [59]. The resistance
of Citrobacter freundii was caused by an increase of the
minimum inhibitory concentration from 0.12 to 256 pg/ml
[60].

Transfer of cefotaxime across the human placenta

In literature there is only one study on the placental transfer
of cefotaxime and it has been reported by Brown et al. [61].

The mean cefotaxime concentration was 18.04 + 3.37
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pg/ml in the umbilical vein plasma and 21.02+17.8 pg/ml in
the maternal plasma shortly after administration. Thus
cefotaxime freely crosses the human placenta.

Migration of cefotaxime into the breast-milk

A single intravenous dose of 1 gram of cefotaxime was
administered to 42 lactating women and the mean peak
concentration in the breast-milk was 0.32+0.09 pg/ml [62]. A
singly intravenous dose of 1 gram of cefotaxime was
administered to 12 lactating women and the mean peak
concentration of cefotaxime was 0.32 pg/ml [63]. Cefotaxime
was administered intravenously at a dose of 1 gram to 12
lactating women and the mean peak concentration of
cefotaxime in the beast-milk was 0.35+0.09 pg/ml (range,
0.25 to 0.52) 2 to 3 hours after administration [64]. These
results are consistent with the view that cefotaxime poorly

migrates into the breast-milk.

Discussion

Cefotaxime is a third-generation cephalosporin and is
resistant to many narrow-spectrum B-lactamases and is active
against most gram-positive and gram-negative aerobic
bacteria [1]. The efficacy and safety of cefotaxime has been
reported [2-8]. Cefotaxime-sulbactam administered thrice-
daily for 7 days is effective and safe in treatment of children
with respiratory-tract infections [2], cefotaxime plus
metronidazole effectively treats brain abscess [3],
cefotaxime, administered intravenously at a dose of 1 gram
thrice-daily or at a dose of 2 grams thrice-daily, effectively
treats pneumonia [4], cefotaxime, administered intravenously
at a dose of 1 gram thrice-daily or at a dose of 2 grams thrice-
daily, effectively and safety treats patients with HIV and
improved the quality of life by reducing the hospital stay [5],
cefotaxime effectively and safety treats serious bacterial
infections in children [6,7], and cefotaxime effectively and
safety treats lower respiratory-tract infections, meningitis,
and septicaemia in paediatric patients [8]. The metabolism of
cefotaxime has been studied [9-11]. Cefotaxime is
metabolized into desacetylcefotaxime, desacetylcefotaxime-
lactone and into 2 unidentified metabolites and all metabolites
are eliminated in the urine. Cefotaxime diffuses into the
human brain and lung is significant amounts [12-14]. The

pharmacokinetics of cefotaxime have been studied in male

healthy volunteers following the intravenous administration
of cefotaxime at a dose of 500 mg or 1,000 mg [15]. The mean
peak concentration of cefotaxime is 11.7 and 20.5 pg/ml,
following a cefotaxime dose of 500 and 1,000 mg,
respectively, and the elimination half-life of cefotaxime is
about 1 hour. The prophylaxis with cefotaxime has been
extensively studied [16-26]. Cefotaxime-heparin reduces the
catheter-related infections caused by gram-positive cocci
including methicillin-susceptible Staphylococcus aureus
[16]. Prophylaxis with cefotaxime reduces wound infections
in patients undergoing abdominal surgery [17]. A single-dose
of 1 gram cefotaxime prevents infections in patients
undergoing hysterectomy, Caesarean section, bone joint,
biliary, and transurethral procedures [18]. A single-dose of 1
gram or 2 grams of cefotaxime prevents infection in patients
undergoing gastrointestinal, biliary, obstetrics, gynaecologic,
and genital-urinary surgery [19]. A short-term cefotaxime
prevents infections in patients undergoing limb amputations
[20]. Prophylaxis with a single dose of cefotaxime is more
effective than 4 doses of cefoxitin and cefazolin in preventing
infections in women undergoing gynaecologic surgery [21].
Prophylaxis with cefoxitin prevents infections in patients
undergoing surgery [22]. A single-dose of 1 gram or 2 grams
of cefotaxime prevents infections in patients undergoing
surgery [23]. Prophylaxis with short-term cefotaxime is
effective as long-term prophylaxis with penicillin and
streptomycin in preventing infections in patients undergoing
colorectal surgery [24]. Prophylaxis with cefotaxime prevents
infections in patients undergoing prostatic surgery [25] and
reduces the rate of urinary infections after transurethral
prostatectomy [26]. The treatment of bacterial infections with
cefotaxime has been extensively reported [27-39].
Cefotaxime sodium is more effective than netilmicin in
treatment of patients with  septic shock [27].
Amoxicillin/clavulanic acid is effective as cefotaxime in
treatment of bacterial infections [28]. Cefotaxime effectively
treats serious urologic infections [29], effectively treats
bacterial peritonitis [30, 32], effectively treats lower
respiratory-tract and Cefotaxime effectively treats serious
infections [35], effectively treats mild to moderate infections
of the central nervous [36], and effectively treats

infectionscaused by Staphylococcus aureus, Proteus
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mirabilis, Escherichia coli, or by Pseudomonas aeruginosa
[37]. Ciprofloxacin, administered intravenously twice-daily,
is effective as cefotaxime, administered intravenously thrice-
daily, in treatment of skin and skin structure infections [38].
Cefotaxime, administered at a doe of 1 gram or 2 grams
twice-daily or thrice-daily, treats bronchial and lung
infections [39]. The trials with cefotaxime have been reported
[40-46]. Cefepime, administered intravenously at a dose of 2
grams twice-daily, is effective and well tolerated as
cefotaxime, administered intravenously at a dose of 2 grams
thrice-daily, in treatment of bacterial pneumonia in HIV-
infected patients [40]. Cefotaxime effectively treats bacterial
peritonitis in cirrhotic patients [41], and cefotaxime reduces
the incidence of postoperative bacteriuria [42]. Oral
ciprofloxacin, administered intravenously at a dose of 750 mg
thrice-daily, is effective and safe as parenteral cefotaxime,
administered at a dose of 2 grams thrice-daily, in treatment of
skin and skin structure infections [43]. Cefotaxime treats
patients with infections due to Streptococcus pneumoniae,
Haemophilus  influenzae,  Streptococcus  pyogenes,
Staphylococcus aureus, Escherichia coli, or Klebsiella
species [44]. Cefotaxime is more effective than cefazolin in
eradicating Escherichia coli and Proteus mirabilis from
urinary-tract [45], and cefotaxime is more effective than
nafcillin plus tobramycin in treatment of serious bacterial
infections [46]. The penetration of cefotaxime into the
cerebrospinal fluid has been studied [47-50]. Following an
intravenous administration of cefotaxime at a dose of 2
grams, the mean peak concentration of cefotaxime in the
cerebrospinal fluid is 0.61 pg/ml and the mean elimination
half-life of cefotaxime from the cerebrospinal fluid is 12.6
hours. The mean area under the concentration-time curve
(AUC) of cefotaxime in the cerebrospinal fluid to AUC of
cefotaxime in serum ratio is 0.12. The mean peak
concentration of desacetylcefotaxime in serum and in the
cerebrospinal fluid is 7.42 and 0.18 pg/ml, respectively.
Desacetylcefotaxime is eliminated from the serum and from
the cerebrospinal fluid with a mean half-life of 2.29 and 15.5
hours, respectively [47]. The penetration of cefotaxime into
the cerebrospinal fluid was studied in patients with
pneumococcal meningitis and cefotaxime was administered

intravenously at a mean dose of 200 mg/kg and the mean

cefotaxime concentration in the cerebrospinal fluid is 10.3
pg/ml. This concentration is higher the minimum inhibitory
concentration (< 0.25 pg/ml) of Pneumococcus meningitis
and meningitis was cured in all patients [48]. Cefotaxime was
administered intravenously at a dose of 50 mg/kg 4 times-
daily to children with meningitis caused by Streptococcus
pneumoniae, Haemophilus influenzae type b, or by Neisseria
meningitidis. The lowest cefotaxime concentration in the
cerebrospinal fluid is 0.45 pg/ml and this concentration is
higher the minimum inhibitory concentration (range, 0.002 to
0.01 pg/ml) of the organisms causing the meningitis and the
meningitis was cured in all children [49]. Cefotaxime sodium
was administered intravenously to patients with meningitis
due to Pseudomonas aeruginosa and the concentration of
cefotaxime in the cerebrospinal fluid ranged from 5.6 to 44.3
pg/ml. This concentration is many-fold higher the minimum
inhibitory concentration of the infective pathogen and the
meningitis was cured in all patients [50]. The treatment of
bacterial meningitis has been studied [51-55]. Cefotaxime
was administered at a mean dose of 300 mg/kg (maximum
dose, 24 grams daily) to patients with meningitis caused by
Streptococcus pneumoniae. The cefotaxime concentration in
the cerebrospinal fluid ranged from 1 to 4 pg/ml and this
concentration is higher the minimum inhibitory concentration
(< 0.5 pg/ml) of the infective organism and the meningitis
was cured in all patients [51]. Fifty children had the
meningitis caused by Haemophilus influenzae and were
treated with cefotaxime at a dose of 50 mg/kg 4 times-daily
and the meningitis was cured in all children [52]. Thirty-eight
infants and children with bacterial meningitis were treated
with cefotaxime at a dose of 200 mg/kg for 4 to 7 days. The
mean trough concentration of cefotaxime in the cerebrospinal
fluid 2.7 pg/ml and the meningitis was cured in all infants and
children [53]. Thirty children had the meningitis caused by
Streptococcus pneumoniae, Neisseria meningitidis, group B
Streptococcus or by Salmonella enterica and were treated
with cefotaxime intravenously at a dose of 50 mg/kg 4 times-
daily. The mean concentration of cefotaxime and
desacetylcefotaxime were 3.72 and 4.35 pg/ml, respectively,
and the cerebrospinal fluid was sterilized [54]. Thirty-one
children with bacterial meningitis were treated with

cefotaxime intravenously at a dose 100 mg/kg thrice-daily
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and the cerebrospinal fluid was satirized after 2 days of
treatment [55]. Some bacteria may become resistant to
cefotaxime [56-60]. The resistance of Haemophilus
influenzae to cefotaxime is caused by alterations of L289F
and Y557H genes [56], the resistance of Escherichia coli to
cefotaxime is caused by resistance genes blaCTX-M-65,
blaCTX-M-55, and blaCTX-M-3 [57], the resistance of
bacteria to cefotaxime is due to modification of the extended
spectrum B-lactamase genes [58], and the resistance of gram-
negative bacteria is caused by alteration of AmpC f-
lactamase and CMY-2 B-lactamase genes [60]. Cefotaxime
freely crosses the human placenta [61]. The migration of
cefotaxime into the breast-milk has been reported in 3 studies
[62-64] and the peak concentration of cefotaxime in the
breast-milk is less than 1 pg/ml indicating that cefotaxime
poorly migrates into the beast-milk.

In conclusion, cefotaxime is a third-generation cephalosporin
and is resistant to many narrow-spectrum B-lactamases and is
active against most gram-positive and gram-negative aerobic
bacteria. The efficacy and safety of cefotaxime has been
reported and  cefotaxime is  metabolized into
desacetylcefotaxime, desacetylcefotaxime-lactone and 2
unidentified metabolites. Cefotaxime diffuses in human brain
and lung is significant amounts. The pharmacokinetics of
cefotaxime have been described. Following the intravenous
administration of cefotaxime at a dose of 500 or 1,000 mg,
the cefotaxime mean peak concentration is 11.7 and 20.5
pg/ml, respectively, and cefotaxime elimination half-life is
about 1 hour. The prophylaxis, treatment, and trials with
cefotaxime have been extensively studied. Cefotaxime
penetrates into the cerebrospinal fluid is significant amounts
and treats bacterial meningitis. Some bacterial may become
resistant to cefotaxime and cefotaxime freely crosses the
human placenta and poorly migrates into the breast-milk. The
aim of this study is to review the clinical pharmacology of
cefotaxime.
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