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Abstract

Cefoxitin is a second-generation cephalosporin and is resistant to B-lactamases produced by gram-negative rods.
Cefoxitin has broad gram-negative activity against most strains of Haemophilus species, indole-positive Proteus species,
and Klebsiella species. Cefoxitin is less active than the third-generation cephalosporins against gram-positive bacteria
but is more active against anaerobes specially Bacillus fragilis. Cefoxitin effectively and safely treats bacterial infections.
The prevention of bacterial infections with cefoxitin, the treatment of bacterial infections with cefoxitin, and the trials
conducted with cefoxitin have been reviewed. The pharmacokinetics of cefoxitin have been studied in healthy men
volunteers and the elimination half-life of cefoxitin is 0.81+0.04 hours. The concentration of cefoxitin in serum, plasma,
and tissues has been reviewed. Cefoxitin achieves lower concentration in fundamental myometrium, in urine segment,
and in fallopian tube than in serum. The concentration of cefoxitin in adipose tissue ranges from 3.3% to 6.6% of that in
plasma and obese patients undergoing surgery have an inadequate concentration of cefoxitin in adipose tissues to control
bacterial infections. Cefoxitin penetrates into the cerebrospinal fluid and the penetration-rate of cefoxitin is higher in
inflamed than in uninflamed meninges and cefoxitin sterilizes the cerebrospinal fluid infected by different bacteria.
Cefoxitin is a safe cephalosporin and causes little toxicity. The aim of this study is to review cefoxitin efficacy and
safely, prevention of bacterial infections, treatment of bacterial infections, trials, pharmacokinetics, penetration into
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tissues and into the cerebrospinal fluid, treatment of bacterial meningitis, and toxicity.

Introduction

Cefoxitin is a second-generation cephalosporin is a technically cephamycin
and is resistant to B-lactamases produced by gram-negative rods. Typically
of second generation cephalosporin, cefoxitin has broad activity against
gram-negative bacteria, including most strains of Haemophilus species,
indole-positive Proteus species, and Klebsiella species. Cefoxitin is less
active than the third-generation cephalosporins against gram-positive
bacteria but is more active against anaerobes especially Bacillus fragilis [1].
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Cefoxitin molecular structure (molecular weight = 427.45 grams/mole)
Literature search

The literature search was performed electronically using PubMed database
as search engine and the following

Results

Efficacy and safely of cefoxitin in treatment of bacterial infections

Thirty-one patients, aged 60+18 years, had the urinary-tract infected by
Escherichia coli or by Klebsiella pneumoniae and received cefoxitin orally
at a mean dose of 4 grams daily (range, 2 to 8). The efficacy of cefoxitin was
observed in 30 of 31 patients (96.7%) 30-days after start of treatment and in
12 of 14 patients (85.7%) 90-days after start of treatment which was well-
tolerated. Cefoxitin effectively and safely treats patients with the urinary-
tract infected by Escherichia coli or by Klebsiella pneumoniae [2]. It was
assessed the efficacy, safely, and tolerance of cefoxitin in patients with lower
respiratory-tract infections. Of 26 patients who could be evaluated clinically,
21 patients (80.8%) responded satisfactorily to treatment and there were
neither adverse-effects nor renal or hematologic toxicity. These results
suggest that cefoxitin is an efficacious, safe, and well-tolerated antibiotic in
treatment of patients with lower respiratory-tract infections [3]. The efficacy
and safely of cefmetazole versus those of cefoxitin were assessed in 40
hospitalized patients with lower respiratory-tract infections. The number of
patients evaluable for efficacy was 23 of 25 (92.0%) in the cefmetazole group
and 13 of 15 (86.7%) in the cefoxitin group. The causative bacteria were
eradicated in 23 of 25 patients (92.0%) who received cefmetazole and in 14
of 15 patients (93.3%) who received cefoxitin and both treatments were well-
tolerated. Cefmetazole is efficacy and safe as cefoxitin in treatment of
hospitalized patients with lower respiratory-tract infections [4]. It was
compared the clinical and the microbiological efficacy of cefoxitin versus
those of carbapenem in treatment of patients with febrile urinary-tract
infections caused by extended spectrum f-lactamase-producing Escherichia
coli. The clinical success was observed in 17 of 23 patients (73.9%) who
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received cefoxitin and in 22 of 27 patients (81.5%) who received carbapenem
and the microbiological success was observed in 11 of 19 patients (57.9%)
who received cefoxitin and in 6 of 12 patients (50.0%) who received
carbapenem. These results indicate that cefoxitin and carbapenem are
effective treatments of patients with urinary-tract infections caused by
extended spectrum B-lactamase-producing Escherichia coli [5]. One-
hundred-seventeen women had acute pelvic inflammatory disease caused by
Neisseria gonorrhoeae or by Chlamydia trachomatis and received either
ampicillin/sulbactam or cefoxitin intravenously. Isolates of Neisseria
gonorrhoeae were recovered from 59.1% of women and those of Chlamydia
trachomatis were recovered from 40.9% of women. Ampicillin/sulbactam
cured 75 of 76 women (98.7%) and cefoxitin cured 37 of 41 women (90.2%)
and both treatments were well-tolerated. Ampicillin/sulbactam is effective
and safe as cefoxitin in treatment of women with pelvic infection caused by
Neisseria gonorrhoeae or by Chlamydia trachomatis [6]. Forty-four
hospitalized patients received either piperacillin intravenously at the daily
dose of 18 grams or cefoxitin intravenously at the daily dose of 12 grams and
the treatments lasted for a mean time of 11.5 days. The infection sites were
lower respiratory-tract, urinary-tract, gastrointestinal-tract, skin, skin-
structures, and bones. Twenty of 23 patients (86.9%) who received
piperacillin and 19 of 21 patients (90.5%) who received cefoxitin were cured
or improved. Piperacillin and cefoxitin are clinically effective and safe
antibiotics for the treatment of bacterial infection in different organs [7].

Prevention of bacterial infections with cefoxitin

Two-hundred patients with a mean age of 46+12 years and with a mean
body-mass-index of 45.8+6.9 kg/m? undergoing bariatric surgery received
cefoxitin orally at the daily dose of 4 grams. The percentage of patients who
met the pharmacokinetic/pharmacodynamic target of cefoxitin was 37.3%,
1.1% and 0% for Staphylococcus aureus, Enterobacteriaceae and anaerobic
bacteria, respectively. In these patients, 4 grams daily of cefoxitin led to an
inadequate treatment of infections caused by Staphylococcus aureus,
Enterobacteriaceae or by anaerobic bacteria [8]. Cefoxitin was administered
intravenously at the dose of 2 grams 4 times-daily to 11 patients undergoing
colorectal surgery who were infected by anaerobic cocci or by gram-negative
bacteria. The serum concentrations of cefoxitin ranged from 107 to 664
ug/ml (mean, 296+610) 15 min after administration. Cefoxitin concentration
in the faecal samples ranged from 0 to 57.7 pg/gram and that in tissue
samples ranged from 9.0 to 68.3 pg/gram. The number of anaerobic cocci
and gram-negative bacteria decreased two days after the start of therapy thus
cefoxitin prevents bacterial infection in patients undergoing colorectal
surgery [9]. Cefoxitin was administered intravenously at the dose of 2 grams
4 times-daily to 20 patients undergoing colorectal surgery who were infected
by anaerobic bacteria, Bacteroides, and other gram-negative bacteria. The
maximum serum concentration of cefoxitin during surgery ranged from 25
to 100 pg/ml, that in faecal samples ranged from 1.5 to 35 pg/gram, and that
in tissue samples ranged from 2.0 to 50 pg/gram. The number of anaerobic
bacteria, Bacteroides, and other gram-negative bacteria decreased
significantly during cefoxitin therapy thus cefoxitin prevents bacterial
infections in patients undergoing colorectal surgery [10]. Sixty-eight infants
and children (9 neonates, 34 infants, and 25 children) undergoing
cardiopulmonary bypass received cefoxitin intravenously. The mean
unbound cefoxitin concentration in serum was 1.7 ug/ml and varied 150-fold
and 340-fold at admission of cardiac intensive care unit and after 24 hours,
respectively. The variability of unbound cefoxitin serum concentration
prevents the use of cefoxitin for the prevention of bacterial infections in
infants and children undergoing cardiac surgery [11]. The prophylaxis with
piperacillin-tazobactam or with cefoxitin was assessed in patients
undergoing surgery. Of 778 patients 378 patients (48.6%) received
piperacillin-tazobactam intravenously and 400 patients (51.4%) received
cefoxitin intravenously. The percentage of surgical-site infection at 30-days
of treatment was lower in patients who received piperacillin-tazobactam than
in patients who received cefoxitin (19.8% and 32.8%, respectively, P-value
< 0.001). Patients treated with piperacillin-tazobactam had lower-rate of
postoperative sepsis than patients treated with cefoxitin (P-value = 0.02).
Piperacillin-tazobactam is more effective than cefoxitin in the prophylaxis
of patients undergoing surgery [12]. The prophylaxis of surgical-site
infections was assessed with piperacillin-tazobactam or with cefoxitin.
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Patients received either 1 to 2 grams of cefoxitin intravenously or 3.375 to
4.5 grams of piperacillin-tazobactam intravenously within 60 min of surgical
incision. The primary outcome was 30-days postoperative infection and the
secondary outcome included 30-days postoperative mortality. Piperacillin-
tazobactam is more effective and safe than cefoxitin in the prophylaxis of
postoperative surgical-site infections [13]. It was examined the efficacy of
prophylactic cefotetan and that of cefoxitin in treatment of postoperative
wound infections in patients undergoing appendectomy. One-hundred-
thirty-six patients with a clinical diagnosis of appendicitis were divided into
three groups: patients of group A received 2 grams of cefotetan
preoperatively, patients of group B received 2 grams of cefoxitin
preoperatively, and patients of group C received 2 grams of cefoxitin
preoperatively followed by three postoperative doses. Single-dose cefotetan
is more effective than single-dose of cefoxitin and single-dose of cefotetan
is effective as multiple-doses cefoxitin in preventing infections in patients
undergoing appendectomy [14]. One-hundred-sixty-four patients received 2
grams of cefotetan preoperatively and 75 patients received 2 grams of
cefoxitin preoperatively and all patients were submitted to colorectal
surgery. The mean concentration of cefotetan in plasma, in specimens of
colon, and in specimens of subcutaneous fat was 128+61.8 pg/ml, 57.2+40.4
pg/gram, and 26.8+19.4 pg/gram, respectively. The adverse-effects occurred
in 12% patients who received cefotetan and in 12% of patients who received
cefoxitin. A single-dose of 2 grams of cefotetan administered preoperatively
is effective and safe as a single-dose of 2 grams of cefoxitin give
preoperatively in reducing postoperative wound infections in patients
undergoing colorectal surgery [15]. It was compared the efficacy of a single-
dose of cefotetan versus multiple-doses of cefoxitin in preventing infections
in patients undergoing colorectal surgery. Two-hundred-six patients received
1 gram of cefoxitin preoperatively and this dose was also administered 3, 6,
and 12 hours after the start of surgery (group A) and 197 patients received a
single-dose of 2 grams of cefotetan (group B) and both drugs were
administered intravenously. The abdominal wound infection-rate was 11.2%
in patients of group A and 9.1% in patients of group B (P-value > 0.05). The
number of patients with infections at nonsurgical-sites was significantly
greater in patients of group A than in patients of group B (17.0% versus
9.1%, P-value < 0.05). The mean postoperative hospital stay was similar in
both groups of patients (15.1 versus 15.9 days). Both drugs were inadequate
in preventing infections in the operative field [16]. Clinical practice
guidelines recommend 2 grams of cefotetan or cefoxitin for surgical
prophylaxis. One-hundred-seventy-five patients undergoing surgery were
included in the study, 141 patients (80.6%) received 2 grams of cefotetan
intravenously and 34 patients (19.4%) received 2 grams of cefoxitin
intravenously. Surgical-site infections occurred in 20.7% of patients who
received cefotetan and in 22.9% of patients who received cefoxitin (P-value
= 0.78). There was no difference in the number of drug-related adverse-
effects in patients who received cefotetan and in those who cefoxitin thus the
prophylaxis of surgery infections with cefotetan is equivalent to that with
cefoxitin [17]. One-hundred-thirty-three patients undergoing abdominal
surgery were enrolled, 62 patients (46.6%) received 3 grams of ampicillin-
sulbactam intravenously and 71 patients (53.4%) received 2 grams of
cefoxitin intravenously, and both drugs were administered before surgery.
The overall postoperative infection-rate was 12.9% in patients who received
ampicillin-sulbactam and 9.8% in patients who received cefoxitin (P-value
> 0.05) and the adverse-effects occurred in 13.2% of patients who received
ampicillin-sulbactam and in 19.1% of patients who received cefoxitin (P-
value > 0.05). Both drugs are similarly effective and safe in preventing
infections in patients undergoing abdominal surgery [18].

Treatment of bacterial infections with cefoxitin

A study evaluated the prolonged or continuous infusion of cefoxitin to treat
patients with urinary-tract infections caused by extended-spectrum-p-
lactamase-producing Enterobacteriaceae which had a minimum inhibitory
concentration (MIC) ranging from 0.5 to 64 pg/ml. In patients infected by
extended-spectrum-B-lactamase-producing Enterobacteriaceae which had a
MIC < 6 pg/ml the pharmacokinetic/pharmacodynamic (PK/PD) objectives
were achieved with prolonged or continuous infusion. In contrast, when the
MIC was > 8 pg/ml only the continuous infusion achieved the PK/PD
objectives [19]. A total of 136 patients with uncomplicated gonorrhoea were
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enrolled, 25 patients (18.4%) received cefoxitin intramuscularly at the dose
of 2 grams and 111 patients (81.6%) received cefoxitin intramuscularly at
the dose of 1 gram and all patients had uncomplicated gonococcal urethritis
caused by penicillinase-producing Neisseria gonorrhoeae. One gram of
cefoxitin cured 95.0% of patients and 2 grams of cefoxitin cured 98.2% of
patients (P-value > 0.05). One gram of cefoxitin is sufficient to treat patients
with uncomplicated gonococcal urethritis caused by penicillinase-producing
Neisseria gonorrhoeae [20]. Ten men and 15 women were infected by f-
lactamase-producing Neisseria gonorrhoeae and received either 1 gram or 2
grams of cefoxitin intramuscularly. All cases of gonococcal cervicitis and
urethritis were cured and there was no discernible difference between the
efficacy of 1 gram and 2 grams of cefoxitin thus 1 gram of intramuscular
cefoxitin is sufficient to treat gonococcal cervicitis and urethritis caused by
B-lactamase-producing Neisseria [21]. A single intramuscular dose of 2
grams of cefoxitin effectively treats patients with urethritis caused by
penicillinase-producing Neisseria gonorrhoeae [22]. One-hundred-twenty-
eight patients had gonococcal urethritis caused by penicillinase-sensitive or
by penicillinase-resistant Neisseria gonorrhoeae and received 2 grams of
cefoxitin intramuscularly and all patients were cured [23]. Cefoxitin was
administered intravenously at a dose of 1 gram or 2 grams thrice-daily or 6
times-daily to 47 patients with orthopaedic infections. Thirty-one patients
(66.0%) had acute or chronic infections of bones, joint, muscle, and tendon
and were cured. Sixteen patients (34.0%) with spinal cord infections caused
by Serratia or by indole-positive Proteus were cured thus cefoxitin
effectively treats patients with orthopaedic infections [24]. Cefoxitin was
intravenously infused at the dose of 2 grams 4 times-daily for 1 hour (group
A), or 2 grams 4 times-daily of cefoxitin were infused for 4 hours (group B),
or 8 grams of cefoxitin were continuously infused (group C) to patients with
urinary-tract infections due to extended-spectrum-p-lactamase-producing
Escherichia coli. The treatment success was greater in patients of group C
than in those of groups A and B [25]. Fifty-nine patients with skin and soft-
tissue infections received either cefmenoxime or cefoxitin intravenously at
the dose of 0.5 and 2 grams, respectively, 4 times-daily for 7 days. Eight
patients (13.5%) had concomitant bacteraemia and 10 patients (16.9%) had
serious underlying disease. All patients were cured and both treatments were
well-tolerated [26]. Cefmenoxime was administered intravenously at the
daily dose of 0.5 to 1 gram and cefoxitin was administered intravenously at
the daily dose of 1 to 2 grams and both drugs were administered 4 times-
daily for 10 days to patients with serious bacterial infections. All patients
were cured and both antibiotics were well-tolerated [27]. Amdinocillin and
cefoxitin were co-administered intravenously at the daily dose of 40 and 100
mg/kg, respectively, for 5 to 14 days to 17 patients with complicated urinary-
tract infections and this drug combination efficaciously and safely treated
these patients [28].

Trials conducted with cefoxitin

A clinical trial was conducted in 266 pregnant women undergoing Caesarean
section, 138 pregnant women (51.9%) received 2 grams of cefoxitin
intravenously before the Caesarean section and 128 pregnant women
(48.1%) were not treated. Treated pregnant women had significantly fewer
serious infections (4.3% versus 19.5%), fewer urinary tract infections (4.4%
versus 10.7%), less standard febrile morbidity (3.6% versus 9.4%), and fewer
courses of antibiotics postoperatively (11.6% versus 23.4%) than untreated
pregnant women. The use of perioperative cefoxitin effectively prevents
infections in pregnant women undergoing Caesarean section [29]. A clinical
trial was conducted in 657 patients infected by gram-positive cocci, gram-
negative bacilli, or by anaerobes bacteria and 92.3% of patients were cured
or improved. Bacteriologic response to therapy with cefoxitin occurred in
94.3% of patients infected by gram-positive cocci, in 87.5% of patients
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infected by gram-negative bacilli, and in 95.2% of patients infected by
anaerobes bacteria [30]. A clinical trial was conducted in 86 patients with
severe (66.3%), moderate (31.4%) and mild (1.2%) bacterial infections
caused by gram-positive cocci or by aerobic gram-negative bacilli. The
patients received cefoxitin orally at the daily dose of 2 grams and the clinical
cure-rate occurred in 93.0% of patients [31]. A single-site, randomized,
prospective, blind, comparative, parallel-treatment trial was conducted in 93
women with a diagnosis of pelvic inflammatory disease. Forty-seven women
(50.5%) received ampicillin/sulbactam intravenously at the dose of 2 gram/1
gram 4 times-daily and 46 women (49.5%) received cefoxitin intravenously
at the dose of 2 grams 4 times-daily. Ampicillin/sulbactam and cefoxitin
have similar bacteriological efficacy in treatment of women with acute pelvic
inflammatory disease [32]. A randomized, double-blind trial compared the
clinical and bacteriologic efficacy of ampicillin/sulbactam administered
intravenously at the dose of 2 grams/1 gram 4 times-daily versus those of
cefoxitin administered intravenously the dose of 2 grams 4 times-daily in 96
patients with cutaneous or with soft-tissue bacterial infections. The cure or
improvement occurred in 89.8% of patients who received
ampicillin/sulbactam and in 93.6% of patients who received cefoxitin (P-
value > 0.05). The median time to resolution of all symptoms was 10.5 days
with ampicillin/sulbactam treatment and 15.5 days with cefoxitin treatment
(P-value > 0.05). Ampicillin/sulbactam and cefoxitin are equally effective in
treatment of patients with cutaneous and soft-tissue bacterial infections [33].
A double-blind, randomized trial was conducted in 70 women who were
treated with cefotetan intravenously at the dose of 2 grams twice-daily and
in 70 women who received cefoxitin intravenously at the dose of 2 grams 4
times-daily. All women had endometritis following Caesarean section and
the cure-rate was 83.2% in women treated with cefotetan and 79.5% in
women treated with cefoxitin (P-value = 0.56). Cefotetan and cefoxitin are
equally effective and well-tolerated in treating women with endometritis
[34]. An open-label, multicentre, randomized phase 3 clinical trial was
conducted to test the efficacy of piperacillin-tazobactam versus that of
cefoxitin in treating surgical-site infection in 778 patients undergoing
surgery. Of 778 patients 378 patients (48.6%) received piperacillin-
tazobactam intravenously at the daily dose of 4 grams and 400 patients
(51.4%) received cefoxitin intravenously at the daily dose of 2 grams.
Patients treated with piperacillin-tazobactam had lower-rate of postoperative
sepsis than patients treated with cefoxitin (4.2% versus 7.5%; P-value = 0.02)
and had lower clinically relevant postoperative pancreatic fistula (12.7%
versus 19.0%; P-value = 0.03). In patients undergoing open
pancreatoduodenectomy piperacillin-tazobactam is more effective than
cefoxitin in reducing the postoperative surgical-site infection [35]. A clinical
trial was conducted in 1052 pregnant women undergoing Caesarean section
who received either ceftriaxone intravenously at the daily dose of 1 gram (N
= 520, 49.4%) or cefoxitin intravenously at the dose of 1 gram thrice-daily
(N =532, 50.6%). Urinary-tract infection was significantly more frequent in
patients who received cefoxitin than in patients who received ceftriaxone
(17.8% versus 9.7%; P-value < 0.001). A single-dose of 1 gram of
ceftriaxone is more effective than 3 doses of 1 gram of cefoxitin in treating
urinary-tract infections in pregnant women undergoing Caesarean section
[36].

Pharmacokinetics of cefoxitin

Ko et al. [37] studied the pharmacokinetics of cefoxitin in 16 healthy men
volunteers who received a single intravenous dose of 2 grams of cefoxitin.
Volunteers were aged 20 to 49 years (mean, 31), the height of volunteers
ranged from 166 to 186 centimetres (mean, 175), and the body-weight of
volunteers ranged from 61 to 105 kg (mean, 77). Table 1 summarizes the
pharmacokinetic parameters of cefoxitin.

Peak conc. | Elimination | Distribution volume (L) | AUC Urinary  recovery | TBC Renal clearance
(pg/ml) half-life (h) (pg*h/ml) (%) (ml/min) (ml/min)
244+10 0.81+0.04 | 12.8+0.42 129+5.4 76.7+5.2 279+12 221434

AUC = area under the concentration-time curve. TBC = total body clearance.

Table 1. Pharmacokinetic parameters of cefoxitin which have been obtained in 16 healthy men volunteers following a single intravenous dose of 2
grams of cefoxitin. The values are the mean+SD, by Ko et al. [37].
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This table shows that cefoxitin is rapidly eliminated as the mean elimination
half-life is 0.81 hours, the distribution volume of cefoxitin is lower than the
water volume, two-thirds of the dose of cefoxitin are recovered in the urine,
and the renal clearance is similar to the total body clearance.

Concentration of cefoxitin in serum, plasma, and tissues
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Bawdon et al. [38] administered a single intramuscular dose of 2 grams of
cefoxitin to 32 women scheduled for elective abdominal hysterectomy. Table
2 summarizes the concentration of cefoxitin in serum and tissues at different
times after cefoxitin administration.

Cefoxitin concentration (ug/ml) Tissue to serum ratio of cefoxitin concentration

Time after | No of | Serum Fundal Lower uterine | Fallopian | Fundal Lower uterine | Fallopian
hysterectomy (min) | women myometrium segment tube myometrium segment tube
110-139 4 21.2+10.9 | 12.0+4.6 11.9+8.6 14.7+5.3 | 0.566 0.561 0.693

140 — 169 8 19.1+6.5 | 9.9+4.8 9.7+4.8 9.1+4.7 0.471 0.506 0.476
170-199 11 12.9+74 | 6.7+2.3 7.0+2.3 7.0+3.3 0.532 0.556 0.556

200 - 229 7 12.7+7.3 | 5.7+2.7 4.6+1.2 4.6+1.8 0.449 0.362 0.362

230 — 259 1 6.3 4.5 4.5 6.5 0.714 0.714 1.031

260 — 330 1 1.7 0.3 0.3 0.3 0.176 0.176 0.176

Table 2. Serum and tissue concentrations of cefoxitin which have been obtained in 32 women submitted to abdominal hysterectomy. A single-dose

of 2 grams of cefoxitin was administered intramuscularly to all women. Values are the mean+SD, by Bawdon et al. [38].

This table shows that the concentration of cefoxitin is lower concentration in
fundal myometrium, in lower uterine segment, and in fallopian tube than in
serum and the concentration of cefoxitin in these tissues decays at the same
rate as that in serum.

Brunetti et al. [39] administered a single intravenous dose of 2 grams of
cefoxitin to 6 patients aged 48.7+6.2 years, weighing 48.9+5.9 kg, with a
body-mass-index of 42.8+7.1 kg/m2. Specimens of adipose tissue were
sampled at the time of skin incision. Four patients had a mean concentration
of cefoxitin in adipose tissue of 16 pg/ml and 2 patients had a mean
concentration of cefoxitin in adipose tissue of 8 pg/ml. The mean
concentration of cefoxitin in plasma was 244 pg/ml thus the concentration
of cefoxitin in adipose tissue ranges from 3.3% to 6.6% of that in plasma.

Toma et al. [40] enrolled 27 obese patients who underwent surgery. Fourteen
patients with a body-mass-index of 43.2+10 kg/m? received a single
intravenous dose of 2 grams of cefoxitin and 13 patients with a body-mass-
index of 20.0+2 kg/m? received a single intravenous dose of 1 gram of
cefoxitin. Specimens of adipose tissue were sampled at surgery and there
was an inverse relationship between the penetration of cefoxitin in adipose
tissue (AUC-tissue to AUC-plasma ratio) and the body-mass-index
(0.08+0.07 versus 0.37+0.26; P-value < 0.05). The concentration of cefoxitin
in adipose tissue was 7.8+7.3 and 2.7+1.4 pg/gram at skin incision and
closure, respectively. Obese patients who have an impaired penetration of
cefoxitin in adipose tissue have an inadequate tissue concentration of
cefoxitin which is a risk of infections at surgery.

Penetration of cefoxitin into the cerebrospinal fluid (CSF)

Galvao et al. [41] administered cefoxitin intravenously at the dose of 2 grams
4 times-daily to 25 patients with purulent meningitis caused by
Streptococcus pneumoniae (N = 9), Staphylococcus aureus (N = 2), Neisseria
meningitidis (N = 5), Haemophilus influenzae (N = 1), Proteus species (N =
2), and 6 patients had negative culture. CSF samples were obtained before
and 2, 4, or 6 hours after the first-dose and the third-dose of cefoxitin. The
concentration of cefoxitin in the CSF ranged from 1.2 to 22.0 pg/ml with a
majority of the concentration falling within the range of 1.2 to 6.2 pg/ml.
The concentration of cefoxitin tended to be higher in CSF sampled after the
third-dose than after the first-dose indicating that cefoxitin accumulates in
the CSF. The peak concentration of cefoxitin in CSF occurred between 2 and
6 hours after administration. In patients with bacterial meningitis, it should
be possible to achieve therapeutic cefoxitin concentrations in CSF by using
nontoxic doses of cefoxitin. Humbert et al. [42] measured the concentration
of cefoxitin in serum and in the CSF of 3 groups of patients. Twelve patients
had aseptic meningitis (group A) and 17 patients (group B) and 14 patients
(group C) had bacterial meningitis. The patients of group A received a single

intravenous dose of 2 grams of cefoxitin and patients of groups B and C
received 2 grams of cefoxitin intravenously 6 times-daily on days 3 and 4 of
therapy and on day 10. The concentration of cefoxitin in the CSF was

undetectable (< 1.5 pg/ml) in 11 of 12 patients (91.7%) of group A and the
concentration of cefoxitin of 2.8 and 30 pg/ml was measured in the CSF and
in serum, respectively, in the 12 patient of group A. In patients of group B,
the mean CSF concentration was 3.3, 4.7, and 2.9 pug/ml on days 3, 4, and
10, respectively, of treatment, with simultaneous serum concentration of 8,
9, and 8 pg/ml. At similar time periods, the mean concentration of cefoxitin
in patients of group C was 8.6, 12.3, and 4.3 pg/ml in the CSF and 57, 35,
and 27 pg/ml in serum. These results indicate that in patients of groups B
and C the ratio of the concentration of cefoxitin in CSF to that in serum
ranges from 15% to 50%. A total of 25 patients with bacterial meningitis
received cefoxitin intravenously at the dose of 4 grams thrice-daily or 4
times-daily. In patients with uninflamed meninges, the concentration of
cefoxitin in the CSF was about 7% of that in serum. In patients with inflamed
meninges, the concentration of cefoxitin in the CSF ranges from 30% to 70%
of that in serum [43]. Feldman et al. [44] administered 3 consecutive
intravenous doses of 75 mg/kg of cefoxitin 4 times-daily to 24 patients with
meningitis on days 4, 5, 9, and 10 of therapy. Haemophilus influenzae type
b was isolated in the CSF of 21 patients, Streptococcus pneumoniae was
isolated in the CSF of 2 patients, and Neisseria meningitidis was isolated in
the CSF of 1 patient. The median minimal inhibitory concentration and the
median bactericidal concentration of cefoxitin for strains of Haemophilus
influenzae type b were 0.312 and 0.625 pg/ml, respectively. Twenty of 21
strains of Haemophilus influenzae type b (95.2%) and the strains of
Streptococcus pneumoniae and Neisseria meningitidis were killed by a
concentration of 2.5 pg/ml of cefoxitin. The mean concentration of cefoxitin
in the CSF was 4.9 pg/ml which appeared from 1 to 6 hours on days 5 and
10 of treatment. These data indicate that following this dosage, cefoxitin
reaches sufficient concentration in the CSF required for Killing susceptible
strains of Haemophilus influenzae type b, Streptococcus pneumoniae, and
Neisseria meningitidis [44].

Treatment of bacterial meningitis with cefoxitin

Little is known about the treatment of bacterial meningitis with cefoxitin.
Galvao et al. [41] administered cefoxitin intravenously at the dose of 2 grams
4 times-daily to 25 patients with purulent meningitis caused by
Streptococcus pneumoniae (N = 9), Staphylococcus aureus (N = 2), Neisseria
meningitidis (N = 5), Haemophilus influenzae (N = 1), Proteus species (N =
2), and 6 patients had negative culture and this treatment sterilized the
cerebrospinal fluid. Feldman et al. [44] administered 3 consecutive
intravenous doses of 75 mg/kg 4 times-daily of cefoxitin on days 4, 5, 9, and
10 of therapy to 24 patients with meningitis. Haemophilus influenzae type b
was isolated from the CSF of 21 patients, Streptococcus pneumoniae was
isolated in the CSF of 2 patients, and Neisseria meningitidis was isolated
from the CSF of 1 patient and this treatment sterilized the cerebrospinal fluid.

Toxicity induced by cefoxitin

Cefoxitin is a safe cephalosporin thus little is known about the toxicity
induced by cefoxitin. The hypersensitivity reactions caused by cefoxitin are
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observed in a frequency similar to that found with cephalosporins. No case
of anaphylactic shock has been observed. In contrast to cephalosporins,
cefoxitin does not to cause any impairment of the renal function. The few
gastrointestinal disturbances reported indicate that cefoxitin does not
significantly affect the normal bowel flora. In a small percentage of patients,
reversible, mild, or moderate increases of liver transaminases and/or alkaline
phosphatase are noted. Positive direct Coombs test without haemolysis is
found in a frequency similar to that found with cephalosporins. Clinical
superinfections caused by cefoxitin-resistant microorganisms, mainly by
Pseudomonas, Enterobacter, and fungi are observed at the same extent as can
be expected with broad-spectrum antibiotics. The available experience
clearly demonstrates that cefoxitin shares the safely of other B-lactam
antibiotics without causing high frequency of rashes observed with
ampicillin and cefoxitin is free of serious nephrotoxicity [45]. A 77-year-old
man received cefoxitin for the treatment of peritonitis. He developed
haemolytic anaemia and became clinically jaundiced. The patient was
switched from cefoxitin to doxycycline, his total bilirubin concentration
decreased, and his haematocrit increased [46].

Discussion

Cefoxitin is a second-generation cephalosporin is a technically cephamycin
and is resistant to p-lactamases produced by gram-negative rods. Cefoxitin
has a broad activity against gram-negative bacteria including most strains of
Haemophilus species, indole-positive Proteus species, and Klebsiella
species. Cefoxitin is less active than the third-generation cephalosporins
against gram-positive bacteria but is more active against anaerobes
especially Bacillus fragilis [1]. The efficacy and safely of cefoxitin in
treatment of bacterial infections have been reviewed. Cefoxitin administered
orally at a mean dose of 4 grams daily effectively and safely treats patients
with urinary-tract infections caused by Escherichia coli or by Klebsiella
pneumoniae [2], and cefoxitin effectively and safely treats patients with
lower respiratory-tract infections [3], cefmetazole is efficacy and safe as
cefoxitin in treatment of patients with lower respiratory-tract infections [4],
cefoxitin is similarly efficacy and safe as cefoxitin in treatment of patients
with febrile urinary-tract infections caused by extended spectrum f3-
lactamase-producing Escherichia coli [5], ampicillin/sulbactam is efficacy
and safe as cefoxitin in treatment of women with pelvic infections caused by
Neisseria gonorrhoea or by Chlamydia trachomatis [6], piperacillin
administered intravenously at the daily dose of 18 grams is efficacy and safe
as cefoxitin administered intravenously at the daily dose of 12 grams in
treatment of patients with lower respiratory-tract, urinary-tract,
gastrointestinal-tract, skin, skin-structure, and bone infections [7]. The
prevention of bacterial infections with cefoxitin has been reviewed.
Cefoxitin was administered orally at the daily dose of 4 grams to patients
undergoing bariatric surgery and the percentages of patients who met the
pharmacokinetic/pharmacodynamic target of cefoxitin was 37.3%, 1.1%,
and 0% for Staphylococcus aureus, Enterobacteriaceae, and anaerobic
bacteria, respectively. Four grams daily of cefoxitin lead to an inadequate
treatment of infections caused by these bacteria [8], cefoxitin was
administered intravenously at the dose of 2 grams 4 times-daily to patients
undergoing colorectal surgery who were infected by anaerobic cocci or by
gram-negative bacteria. The mean concentration of cefoxitin in serum was
296+610 pg/ml and that in tissue samples ranged from 9.0 to 68.3 pg/ml and
the number of anaerobic cocci and gram-negative roads decreased two days
after the start of therapy thus cefoxitin prevents infections caused by
anaerobic cocci or by gram-negative roads in patients undergoing colorectal
surgery [9], cefoxitin was administered intravenously at the dose of 2 grams
4 times-daily to patients undergoing colorectal surgery who were infected by
anaerobic bacteria, Bacteroides, and other gram-negative bacteria. The
maximum serum concentration of cefoxitin ranged from 25 to 100 pg/ml,
that in faecal samples ranged from 1.5 to 35 pg/ml, and that in tissue samples
ranged from 2.0 to 40 pg/gram. The number of anaerobic bacteria,
Bacteroides, and other gram-negative bacteria decreased significantly during
cefoxitin therapy thus cefoxitin prevents infections caused by anaerobic
bacteria, Bacteroides, and other gram-negative bacteria in patients
undergoing colorectal surgery [10], infants and children undergoing
cardiopulmonary bypass received cefoxitin intravenously and the unbound
serum concentration of cefoxitin varied 150-fold and 340-fold at admission
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of cardiac intensive care unit and after 24 hours, respectively. This variability
of unbound cefoxitin concentration prevents the use of cefoxitin for the
prevention of infections in infants and children undergoing cardiac surgery
[11], the prophylaxis with piperacillin-tazobactam or with cefoxitin was
assessed in patients undergoing surgery and the percentage of surgical-site
infection at 30-days of treatment was lower in patients who received
piperacillin-tazobactam than in patients who received cefoxitin (P-values <
0.001). Patients who received piperacillin-tazobactam had lower-rate of
postoperative sepsis than patients who received cefoxitin (P-value = 0.02).
Piperacillin-tazobactam is more effective than cefoxitin in the prophylaxis
of patients undergoing surgery [12]. The prophylaxis of surgical-site
infections was assessed with piperacillin-tazobactam or with cefoxitin.
Patients received either 1 to 2 grams of cefoxitin intravenously or 3.3375 to
4.5 grams of piperacillin-tazobactam intravenously within 60 min of surgical
incision. The primary outcome was 30-days postoperative infection and the
secondary outcome was 30-days postoperative mortality. Piperacillin-
tazobactam is more effective and safe than cefoxitin in the prophylaxis of
postoperative surgical-site infections [13], a study was performed to examine
the efficacy of prophylactic cefotetan and cefoxitin in treatment of patients
undergoing appendectomy. Patients were divided into three groups: patients
of group A received 2 grams of cefotetan preoperatively, patients of group B
received 2 grams of cefoxitin preoperatively, and patients of group C
received 2 grams of cefoxitin preoperatively followed by three postoperative
doses. Single-dose cefotetan is more effective than single-dose of cefoxitin
and multiple-doses cefoxitin and single-dose of cefotetan are equally
effective in preventing bacterial infections in patients undergoing
appendectomy [14], patients undergoing colorectal surgery received either a
single-dose of 2 grams of cefotetan preoperatively or a single-dose of 2
grams of cefoxitin preoperatively. The incidence of adverse-effects was 12%
in patients who received cefotetan and in patients who received cefoxitin. A
single-dose of 2 grams of cefotetan given preoperatively is effective as a
single-dose of 2 grams of cefoxitin given preoperatively in reducing
postoperative wound infections in patients submitted to colorectal surgery
[15], patients undergoing colorectal surgery received either 1 gram of
cefoxitin preoperatively and this dose was also given 3, 6, and 12 hours after
the start of surgery or a single-dose of 2 grams of cefotetan preoperatively.
The number of patients with infections at nonsurgical-sites was significantly
higher in patients treated with cefoxitin than in patients treated with cefotetan
(P-value < 0.05). The mean postoperative hospital stay was similar in patent
who received cefoxitin and in patients who receive cefotetan. Both drugs are
inadequate in preventing infections in the operative field [16], patients
undergoing surgery received either 2 grams of cefotetan intravenously or 2
grams of cefoxitin intravenously and the surgical-site infections occurred in
20.7% of patients who received cefotetan and in 22.9% of patients who
received cefoxitin (P-value = 0.78) thus cefotetan prevents surgical
infections as cefoxitin [17], patients undergoing abdominal surgery received
either 3 grams of ampicillin-sulbactam preoperatively or 2 grams of cefoxitin
preoperatively and both drugs were administered intravenously. The overall
postoperative infection-rate was 12.9% in patients who received ampicillin-
sulbactam and 9.8% in patients who received cefoxitin (P-value > 0.05) and
both treatments were well-tolerated. Ampicillin-sulbactam and cefoxitin are
similarly effective in preventing infections in patients undergoing abdominal
surgery [18]. The treatment of bacterial infections with cefoxitin has been
reviewed. A study evaluated the prolonged or continuous infusion of
cefoxitin to treat patients with urinary-tract infections caused by extended-
spectrum-p-lactamase-producing Enterobacteriaceae which had a MIC
ranging from 0.5 to 64 pg/ml. In patients infected by extended-spectrum-p-
lactamase-producing Enterobacteriaceae which had a MIC < 6 pg/ml the
pharmacokinetic/pharmacodynamic  objectives were achieved with
prolonged or continuous infusion. In contrast, when the MIC was > 8 pg/ml
only continuous infusion achieved the pharmacokinetic/pharmacodynamic
objectives [19], patients with uncomplicated gonorrhoea urethritis caused by
penicillinase-producing Neisseria gonorrhoea received either 2 grams of
cefoxitin or 1 gram of cefoxitin intramuscularly. One gram of cefoxitin cured
95.0% of patients and 2 grams of cefoxitin cured 98.2% of patients (P-value
> 0.05) thus 1 gram of cefoxitin is sufficient to treat patients with
uncomplicated gonococcal urethritis caused by penicillinase-producing
Neisseria gonorrhoeae [20], 10 men and 15 women were infected by f3-
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lactamase-producing Neisseria gonorrhoea and received either 1 gram or 2
grams of cefoxitin intramuscularly. All cases of gonococcal cervicitis or
urethritis are cured thus 1 gram of cefoxitin is sufficient to treat all cases of
gonococcal cervicitis and urethritis [21], a single intramuscular dose of 2
grams of cefoxitin effectively treats patients with urethritis caused by
Neisseria gonorrhoeae [22], patients had gonococcal urethritis caused by
penicillinase-sensitive or by penicillinase-resistant Neisseria gonorrhoeae
and received 2 grams of cefoxitin intramuscularly and all patients are cured
[23], cefoxitin was administered intravenously at the dose of 1 gram or 2
grams thrice-daily or 6 times-daily to patients with orthopaedic infections.
Patients with acute or chronic infections of bones, joint, muscle, and tendon
or with spinal cord infections caused by Serratia or by indole-positive
Proteus are cured thus cefoxitin effectively treats patients with orthopaedic
infections [24], cefoxitin was intravenously infused at the dose of 2 grams 4
times-daily for 1 hour (group A), or 2 grams 4 times-daily of cefoxitin were
infused for 4 hours (group B), or 8 grams of cefoxitin were continuously
infused (group C) to patients with urinary-tract infections caused by
extended-spectrum-B-lactamase-producing  Escherichia coli and the
treatment success is greater in patients of group C than in patients of groups
A and B [25], patients with skin and soft-tissue infections received either
cefmenoxime or cefoxitin intravenously at the dose of 0.5 and 2 grams,
respectively, 4 times-daily for 7 days. Some patients had concomitant
bacteraemia and some patients had serious underlying diseases but all
patients are cured and both treatments are well-tolerated [26], cefmenoxime
was administered intravenously at the daily dose of 0.5 to 1 gram and
cefoxitin was administered intravenously at the daily dose of 1 to 2 grams,
both treatments were given 4 times-daily for 10 days to patients with serious
bacterial infections, and all patients are cured and both treatments are well-
tolerated [27], amdinocillin and cefoxitin were co-administered
intravenously at the daily dose of 40 and 100 mg/kg, respectively, for 5 to 14
days to patients with complicated urinary-tract infections and this treatment
effectively and safely treats the patients [28]. Trials conducted with cefoxitin
have been reviewed. A clinical trial was conducted in 266 pregnant women
undergoing Caesarean section, 138 pregnant women (51.9%) received 2
grams of cefoxitin intravenously and 128 pregnant women (48.1%) were not
treated. Treated pregnant women have significantly fewer serious infections,
fewer urinary-tract infections, less febrile morbidity, and fewer courses of
antibiotics postoperatively than untreated pregnant women. Use of
perioperative cefoxitin effectively prevents infections in pregnant women
undergoing Caesarean section [29], a clinical trial was conducted in 657
patients infected by aerobic and anaerobic bacteria and 92.3% of patients are
cured or improved. Excellent bacteriologic response occurs in patients
infected by gram-positive cocci, by gram-negative bacilli, or by anaerobes
bacteria [30], a clinical trial was conducted in patients with severe (66.3%),
moderate (31.4%), and mild (1.2%) infections caused by gram-positive cocci
or by aerobic gram-negative bacilli. The patients received cefoxitin orally at
the daily dose of 2 grams and the clinical cure occurs in 93.0% of patients
[31], a single-site, randomized, prospective, blind, comparative parallel-
treatment trial was conducted in 96 women with pelvic inflammatory
diseases, 50.5% of women received ampicillin/sulbactam intravenously at
the dose of 2 grams/1 gram 4 times-daily and 49.5% of women received
cefoxitin intravenously at the dose of 2 grams 4 times-daily.
Ampicillin/sulbactam is efficacy as cefoxitin in treatment of women with
acute pelvic inflammatory disease [32], a randomized, double-blind trial
compared the clinical and bacteriologic efficacy of ampicillin/sulbactam
administered intravenously at the dose of 2 grams/1 gram 4 times-daily
versus those of cefoxitin administered intravenously the dose of 2 grams 4
times-daily to patients with cutaneous or with soft-tissue bacterial infections.
The median time of resolution of all symptoms was 10.5 days with
ampicillin/sulbactam treatment and 15.5 days with cefoxitin treatment (P-
value > 0.05). The cure or improvement and the median time of resolution
of all symptoms are similar in patients who received ampicillin/sulbactam
and in those who received cefoxitin [33], a double-blind, randomized trial
was conducted in 70 women who were treated with cefotetan intravenously
at the dose of 2 grams twice-daily and in 70 women who received cefoxitin
intravenously at the dose of 2 grams 4 times-daily. All women had
endometritis following Caesarean section and the cure-rate is similar in
women who received cefotetan and in those who received cefoxitin [34], an
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open-label, multicentre, randomized phase 3 clinical trial was conducted to
test the efficacy of piperacillin-tazobactam versus that of cefoxitin in treating
surgical-site infections in patients undergoing surgery. Some patients
received piperacillin-tazobactam intravenously at the daily dose of 4 grams
and other patients received cefoxitin intravenously at the daily dose of 2
grams. Patients treated with piperacillin-tazobactam have lower-rate of
postoperative sepsis and lower clinically relevant postoperative pancreatic
fistula than patients treated with cefoxitin. In patients undergoing open
pancreatoduodenectomy piperacillin-tazobactam is more effective than
cefoxitin in reducing the postoperative surgical-site infections [35], a clinical
trial was conducted in pregnant women undergoing Caesarean section who
received either ceftriaxone intravenously at the daily dose of 1 gram or
cefoxitin intravenously at the dose of 1 gram thrice-daily. Urinary-tract
infections were significantly more frequent in patients who received
cefoxitin than in patients who received ceftriaxone. A single-dose of
ceftriaxone is more effective than 3 doses of cefoxitin in treating urinary-
tract infections in pregnant women undergoing Caesarean section [36]. Ko
et al. [37] studied the pharmacokinetics of cefoxitin in 16 healthy men
volunteers who received a single intravenous dose of 2 grams of cefoxitin.
Cefoxitin is rapidly eliminated as the elimination half-life is 0.81+0.04
hours, the distribution volume of cefoxitin is lower than the water volume,
two-thirds of cefoxitin are recovered in the urine, and the renal clearance of
cefoxitin is similar to the total body clearance of cefoxitin. The concentration
of cefoxitin in serum, plasma, and tissues has been reviewed. Bawdon et al.
[38] administered a single intramuscular dose of 2 grams of cefoxitin to
women undergoing abdominal hysterectomy and measured the concentration
of cefoxitin in serum, fundal myometrium, lower urine segment, and
fallopian tube. The concentration of cefoxitin in these tissues is about one-
half of that in serum and cefoxitin decays in these tissues at the same rate as
in serum. Brunetti et al. [39] administered a single intravenous dose of 2
grams of cefoxitin to 6 patients and sampled specimens of adipose tissue at
surgery. The concentration of cefoxitin in adipose tissue ranges from 3.3%
to 6.6% of that in plasma. Toma et al. [40] enrolled 27 obese patients
submitted to surgery. Fourteen patients with a body-mass-index of 43+10
kg/m? received a single intravenous dose of 2 grams of cefoxitin and 13
patients with a body-mass-index of 20+2 kg/m? received a single intravenous
dose of 1 gram of cefoxitin. Specimens of adipose tissue were sampled at
surgery and there is an inverse relationship between the penetration of
cefoxitin in adipose tissue (AUC-tissue to AUC-plasma ratio) and the body-
mass-index (0.08+0.07 versus 0.37+0.26; P-value < 0.05). The concentration
of cefoxitin in adipose tissue was 7.8+7.3 and 2.7+1.4 pg/gram at skin
incision and closure, respectively. Obese patients have impaired penetration
of cefoxitin in adipose tissue and inadequate tissue concentration of cefoxitin
is a risk of infections at surgery. The penetration of cefoxitin into the
cerebrospinal fluid has been reviewed. Galvao et al. [41] administered
cefoxitin intravenously at the dose of 2 grams 4 times-daily to 25 patients
with purulent meningitis caused by different bacteria. Samples of blood and
cerebrospinal fluid were obtained before and also at 2, 4, and 6 hours after
the first-dose and the third-dose of cefoxitin. The concentration of cefoxitin
in the cerebrospinal fluid ranged from 1.2 to 22.0 pug/ml with a majority of
the concentration falling within a range of 1.2 and 6.2 pg/ml. The
concentration of cefoxitin tended to be higher in cerebrospinal fluid sampled
after the third-dose than after the first-dose indicating that cefoxitin
accumulates in the cerebrospinal fluid. The peak concentration of cefoxitin
in cerebrospinal fluid occurred between 2 and 6 hours after administration.
In patients with bacterial meningitis, it should be possible to achieve
therapeutic cefoxitin concentration in the cerebrospinal fluid by using
nontoxic doses of cefoxitin. Humbert et al. [42] measured the concentration
of cefoxitin in serum and in the cerebrospinal fluid of 3 groups of patients.
Twelve patients had aseptic meningitis (group A), 17 patients (group B), and
14 patients (group C) had bacterial meningitis. The patients of group A
received a single intravenous dose of 2 grams of cefoxitin and patients of
groups B and C received 2 grams of cefoxitin intravenously 6 times-daily on
days 3 and 4 of study and on day 10. The concentrations of cefoxitin in the
cerebrospinal fluid did not reach detectable concentration (< 1.5 pg/ml) in
11 of 12 patients (91.7%) of group A. In patients of group B, the mean
concentration of cefoxitin in the cerebrospinal fluid concentration was 3.3,
4.7, and 2.9 pg/ml on days 3, 4, and 10, respectively, of treatment, with
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simultaneous serum concentration of 8, 9, and 8 pg/ml. At similar time
periods, the mean concentration of cefoxitin in patients of group C was 8.6,
12.3, and 4.3 pg/ml in the cerebrospinal fluid and 57, 35, and 27 pug/ml in
serum. These results indicate that in patients of groups B and C the ratio of
the concentration of cefoxitin in the cerebrospinal fluid to that in serum
ranges from 15% to 50%. In patients with uninflamed meninges the
concentration of cefoxitin in the cerebrospinal fluid was about 7% of that in
serum and in patients with inflamed meninges the concentration of cefoxitin
in the cerebrospinal fluid ranged from 30% to 70% of that in serum [43],
Feldman et al. [44] administered 3 consecutive intravenous doses of 75
mg/kg 4 times-daily of cefoxitin on days 4, 5, 9, and 10 of therapy to patients
with meningitis. The meninges were infected by Haemophilus influenzae
type b (N = 21), by Streptococcus pneumoniae (N = 2), and by Neisseria
meningitidis (N = 1). The mean concentration of cefoxitin in the
cerebrospinal fluid is 4.9 pug/ml 1 to 6 hours after dosing on days 5 and 10 of
treatment and this dosage of cefoxitin killed the susceptible strains of
Haemophilus influenzae type b, Streptococcus pneumoniae, and Neisseria
meningitidis [44]. Little is known about the treatment of meningitis with
cefoxitin. Cefoxitin was administered intravenously at the dose of 2 grams 4
times-daily to 25 patients with purulent meningitis caused by Streptococcus
pneumoniae, Staphylococcus aureus, Neisseria meningitidis, Haemophilus
influenzae, or by Proteus species and this treatment of cefoxitin sterilizes the
cerebrospinal fluid [41]. Three consecutive doses of 75 mg/kg of cefoxitin
were given intravenously 4 times-daily to 24 patients with meningitis on days
4, 5, 9, and 10 of therapy. The organisms causing the meningitis were
Haemophilus influenzae, Streptococcus pneumoniae, or Neisseria
meningitidis and this treatment of cefoxitin sterilizes the cerebrospinal fluid
[44]. The toxicity induced by cefoxitin has been reviewed. Cefoxitin is a safe
cephalosporin thus little is known about the toxicity induced by cefoxitin.
The hypersensitivity reactions caused by cefoxitin are observed in a
frequency similar to that found with cephalosporins. Neither anaphylactic
shock nor renal impairment is caused by cefoxitin and cefoxitin induces few
gastrointestinal disturbances. Reversible mild or moderate increases of
transaminases and/or alkaline phosphatase are observed in few patients.
Positive direct Coombs test without haemodialysis is found in a frequency
similar to that observed in cephalosporins. Clinical superinfections caused
by cefoxitin-resistant Pseudomonas, Enterobacter, and fungi occur at the
same frequency as can be expected with other broad-spectrum antibiotics.
Cefoxitin is safe as B-lactam antibiotics and does not induce high rashes as
observed with ampicillin and cefoxitin is free of serious nephrotoxicity [45].
An old patient received cefoxitin for treatment of peritonitis and developed
haemolytic anaemia and became jaundice. The patient was switched to
doxycycline and the bilirubin concentration decreased and the haematocrit
increased [46].

In conclusion, cefoxitin is a second-generation cephalosporin is a technically
cephamycin and is resistant to 3-lactamases produced by gram-negative rods.
Cefoxitin has broad gram-negative activity including most strains of
Haemophilus species, Proteus species, and Klebsiella species. Cefoxitin is
less active than the third-generation cephalosporins against gram-positive
bacteria but is more active against anaerobes especially Bacillus fragilis. The
efficacy and safely of cefoxitin in treatment of bacterial infections have been
reviewed. The prevention of bacterial infections with cefoxitin, the treatment
of bacterial infections with cefoxitin, and the trials conducted with cefoxitin
have been reviewed. The pharmacokinetics of cefoxitin have been reviewed.
A single-dose of cefoxitin was administered intravenously to healthy men
volunteers and cefoxitin is rapidly eliminated as the mean elimination half-
life is 0.81 hours and about two-thirds of the dose of cefoxitin are recovered
in the urine. The concentration of cefoxitin in serum, plasma, and tissues has
been reviewed. Cefoxitin penetrates into the cerebrospinal fluid in significant
amounts, the penetration-rate of cefoxitin is higher in inflamed than in
uninflamed meninges, and cefoxitin sterilizes the cerebrospinal fluid
infected by different bacteria. Cefoxitin is a safe cephalosporin and the
toxicity caused by cefoxitin is similar to that induced by cephalosporins. The
aim of this study is to review the clinical pharmacology of cefoxitin.
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