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ABSTRACT

Meropenem is a carbapenem antibiotic and has a broader spectrum of activity than most 3-lactam antibiotics,
does not require co-administration with cilastatin because is not sensitive to renal dipeptidase, is available
for intravenous infusion, is renally cleared, and the dose of meropenem is 1 or 2 grams thrice-daily. The
efficacy and safely of meropenem, the prophylaxis with meropenem, the treatment of bacterial infections
with meropenem, and the trials conducted with meropenem have been reviewed. The pharmacokinetics of
meropenem have been studied in patients with serve sepsis or with septic shock and in healthy subjects and
the mean elimination half-life of meropenem is 3.30 and 0.61 hours (P-value < 0.05) in patients and in healthy
subjects, respectively. The concentration of meropenem in human tissues has been reviewed; meropenem
poorly penetrates into the brain whereas it penetrates into lung, bronchial mucosa, and pleural tissue in
concentration higher the MIC of most respiratory pathogens. The penetration of meropenem into the human
cerebrospinal fluid has been reviewed and meropenem poorly penetrates into the cerebrospinal fluid. The
median elimination half-life of meropenem is 0.63 and 13.86 hours in the serum and in the cerebrospinal
fluid, respectively, and the median absorption half-life of meropenem is 23.10 hours in cerebrospinal fluid.
Meropenem successfully treats bacterial meningitis and significantly reduces the serum concentration
of valproic acid. The aim of this study is to review meropenem efficacy and safely, prophylaxis, treatment,
trials, pharmacokinetics, tissue and cerebrospinal fluid concentration, treatment of bacterial meningitis, and
interaction with valproic acid.
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Introduction

Meropenem is a carbapenem antibiotic. Carbapenems are (3-lact-

Administration, Distribution, and Elimination of
Meropenem

ams that contain a fused -lactam ring and a five-member ring system
that differs from the penicillins because it is unsaturated and contains
a carbon atom instead of the sulphur atom. This class of antibiotics
has a broader spectrum of activity than most other -lactam antibi-
otics largely due to their greater resistance to -lactamase-mediat-
ed hydrolysis. Meropenem is a derivative of thienamycin. It does not
require co-administration with cilastatin because is not sensitive to
renal dipeptidase. It may be co-formulated with the (-lactamase in-
hibitor vaborbactam [1].

Antimicrobial Activity of Meropenem

The spectrum of activity of meropenem is against gram-positive
and gram-negative organisms [1].

Meropenem is available for intravenous administration and is re-
nally cleared with an elimination half-life of about 1 hour. Although
typically infused over 30 min, extending the infusion over 3 hours can
increase the time that meropenem concentrations spend above the
organism’s MIC and allow for treatment of low-level resistant patho-
gens. Meropenem and other carbapenems significantly lower serum
concentrations of the antiepileptic agent valproic acid and should not
be co-administered with this drug [1].

Therapeutic Uses of Meropenem

Meropenem is typically employed for hospital-onset infections
of the respiratory, gastrointestinal, and urinary-tract when cephalo-
sporins- or penicillin-resistant organisms are suspected (dosed 1 to
2 grams thrice-daily in patients with normal renal function). Mero-

Copyright@ : Gian Maria Pacifici | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008684.

46873


https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2024.55.008684

Volume 55- Issue 2

DOI: 10.26717/BJSTR.2024.55.008684

penem is reserved for multidrug-resistant gram-negative pathogens
(2 grams of meropenem administered thrice-daily in patients with
normal renal function) [1].

Meropenem molecular structure (molecular weight = 383.46
grams/mole).

Literature Search

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

» o« » o«

“meropenem efficacy, safely”, “meropenem prophylaxis”,
em treatment”, “meropenem trials”, “meropenem tissue concentra-
tion”, meropenem CSF”, “meropenem meningitis”, and “meropenem
drug-interaction”. In addition the book: The Pharmacological Basis of

Therapeutics [1] has been consulted.

meropen-

Results
Efficacy and Safely of Meropenem

Thirty-two patients, aged 61+9 years, with infection of the lower
respiratory-tract received initially 1 gram of ceftriaxone thrice-dai-
ly and this treatment did not extinguish the infection then the pa-
tients received meropenem intravenously at the daily dose of 1.5
grams. Meropenem resulted to be an effective and safe antibiotic as
evidenced by bacterial culture and the adverse-effects were mild [2].
Forty-height patients, with a mean age of 50 years, had lower respi-
ratory-tract infection and received meropenem intravenously at the
daily dose of 3 grams. The plasma concentration of meropenem one
hour after the administration of 1 gram of meropenem was 44.9+12.0
pg/ml. The minimum inhibitory concentration (MIC) of the organ-
isms causing the infection ranged from 4 to 8 pg/ml thus this treat-
ment effectively and safely cured the patients with lower respirato-
ry-tract infection [3]. One-hundred-fifty-three patients were enrolled,
45 patients (29.4%) had urinary-tract and 108 patients (70.6%)
had lower respiratory-tract infection. Patients with urinary-tract in-
fection received meropenem intravenously at the dose of 0.5 grams
thrice-daily and the patients with lower respiratory-tract infection
received meropenem intravenously at the dose of 1 gram thrice-daily.
The most common pathogens isolated were Escherichia coli, Strep-
tococcus pneumoniae, and Pseudomonas aeruginosa. There were no
relapses and the treatments were well-tolerated. Meropenem mono-
therapy is effective and safe empirical treatment of urinary-tract and
lower respiratory-tract infections [4].

Meropenem was intravenously infused at the daily dose of 2.4 or
4.8 grams to 50 patients, aged 59 years (range, 18 to 91), who had a

range of infections including lower respiratory-tract (N = 17), bone
and/or joint (N = 14), and intraabdominal infections (N = 6), diabetic
foot (N =4), urinary-tract infection (N = 3), otitis externa (N = 2), and
other infections (N = 4). The most frequent pathogens isolated were
Pseudomonas aeruginosa (N = 30), other gram-negative organisms
(N = 8), Nocardia species (N = 2), and Burkholderia pseudomallei (N
=1) and meropenem effectively and safely extinguished the infections
[5]. A total of 6,154 patients were enrolled and the most frequent dis-
eases were skin, skin-structure, and intraabdominal infections, and
bacterial meningitis. Meropenem was administered intravenously at
the daily of 3 grams and was well-tolerated and effectively and safely
treated the infections and bacterial meningitis [6]. Meropenem was
administered intravenously at the daily dose of 3 grams to 50 patients
with complicated skin, skin-structure, and complicated intraabdomi-
nal infections, and bacterial meningitis and this treatment effectively
and safely cured the patients [7]. Meropenem was administered intra-
venously at the dose of 60 mg/kg thrice-daily to 30 paediatric cancer
patients with a mean age of 7.5 years. Meropenem was well-tolerated
and the efficacy as an empirical monotherapy in paediatric cancer pa-
tients with febrile neutropenia was satisfactory with a failure-rate of
23.3% on day 5 of treatment [8].

Prophylaxis with Meropenem

The use of prophylaxis with meropenem in patients undergoing
allogeneic transplantation favourably affects the morbidity by reduc-
ing febrile episodes [9]. One-hundred-seventy-six patients with nec-
rotizing pancreatitis were prospectively randomized to receive either
prophylactic treatment with 0.5 grams of meropenem thrice-daily
intravenously or 0.5 grams of imipenem thrice-daily intravenously.
Meropenem is as effective as imipenem in preventing septic compli-
cations in patients with necrotizing pancreatitis [10]. Prophylactic ef-
ficacy of teicoplanin and meropenem against infections in open heart
surgery was investigated in a retrospective observational study. The
prophylactic agent combination of teicoplanin and meropenem pre-
vents infections in open heart surgery [11]. A total of 538 patients,
aged 47.4+15.60 years, undergoing colorectal surgery were enrolled
and received either meropenem or cefoperazone intravenously. Of
538 patients only 67 patients (12.4%) developed surgical site infec-
tion. The surgical site infection occurred in 9.1% patients who re-
ceived meropenem and in 19.8% patients who received cefoperazone
(P-value < 0.001). Meropenem is superior to cefoperazone in preven-
tion surgical site infection in patients undergoing elective colorectal
surgery [12].

Treatment of Bacterial Infections with Meropenem

Sixty-two elderly patients, aged 86.6 years, with aspiration pneu-
monia were enrolled, 80.7% of patients were graded as “most severe”,
and all patients received meropenem intravenously at the daily dose
of 1 gram. The overall clinical efficacy-rate was 61.3% and the mor-
tality-rate was only 9.7%. Therapy of aspiration pneumonia with
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meropenem is clinically effective and tolerable in elderly patients
[13]. Meropenem was administered intravenously at the daily dose of
3 grams to 31 elderly patients, aged 85 years, with aspiration pneu-
monia. The overall clinical efficacy-rate was 61.0% and the overall
mortality-rate was only 10.1%. This treatment effectively cured el-
derly patients with aspiration pneumonia [14]. Twenty-five patient,
aged 40 years, with nosocomial pneumonia caused by Acinetobacter
baumannii (55%), Pseudomonas aeruginosa (27%), or by Strepto-
coccus aureus (18%) received meropenem intravenously at the dai-
ly dose of 1.5 grams. At completion of treatment, 76.1% of patients
were cured, 23.9% were improved, and the mortality-rate was only
12.0%. Meropenem was effective and well-tolerated in most patients
[15]. Meropenem was administered intravenously at the dose of 1
gram thrice-daily to 111 patients with hospital acquired pneumonia
or with ventilator-associated pneumonia. A satisfactory clinical re-
sponse was observed in 68.3% of patients at the end of treatment and
in 63.2% of patients at follow-up.

The overall satisfactory response-rate ranged from 65.3% to
100%. Meropenem was effective and well-tolerated in these patients
[16]. It was compared the clinical outcomes of extended versus in-
termittent infusion of meropenem in treatment of nosocomial pneu-
monia. Two-hundred-fifty-height patents, aged 63.8+12.9 years, were
enrolled, 161 patients (62.4%) underwent extended infusion, 97
patients (37.6%) underwent intermittent infusion, and meropenem
was infused at the dose of 1 grams thrice-daily. The bacteria causing
the pneumonia were Staphylococcus aureus, Klebsiella pneumoniae,
Stenotrophomonas maltophilia, or Pseudomonas aeruginosa. At 14
days of treatment, 25 patients (15.5%) in the extended group and 22
patients (22.7%) in the intermittent group died (P-value = 0.174) and
141 patients (87.6%) undergoing the extended infusion and 81 pa-
tient (83.5%) undergoing intermittent infusion were cured (P-value
= 0.185). An extended infusion of meropenem produces similar clin-
ical outcomes as the intermittent infusion [17]. Meropenem was ad-
ministered intravenously at the dose of 0.5 grams thrice-daily to 146
patients with complicated skin and soft-tissue infections. The clinical
efficacy-rate ranged from 92.2% to 100% 7 to 14 days after the end of
treatment. Meropenem was well-tolerated and effectively and safely
treats these patients.

A higher dose of 1 gram thrice-daily of meropenem should be con-
sidered for treatment of complicated skin and soft-tissue infections
caused by Pseudomonas aeruginosa [18]. It was assessed the efficacy
of meropenem administered on a compassionate basis to 62 cystic
fibrosis patients, aged 24+6 years, with chronic pulmonary infection.
The patients had hypersensitivity reactions to -lactam antibiotics
and/or had infection caused by bacteria resistant to other antibiot-
ics. Meropenem was intravenously infused at the dose of 2 grams
thrice-daily for 14 days. Fifty-seven patients (91.9%) were chronical-
ly infected by Pseudomonas aeruginosa and 5 patients (8.1%) were
chronically infected by Burkholderia cepacia. Meropenem proved to
be a valuable drug for the treatment of these patients [19].

Trials Conducted with Meropenem

A double-blind, multicentre, randomized, controlled trial was con-
ducted in 600 patients admitted to the intensive clinical unit with sep-
sis or with septic shock needing therapy with meropenem. Meropen-
em was continuously infused at the daily dose of 3 grams or an equal
dose divided into three daily boluses (i.e. 1 gram thrice-daily) was in-
fused. The primary endpoint was the outcome of reducing death and
the secondary endpoint was the death from any cause at 90-days of
treatment. Meropenem administered by continuous or intermittent
infusion produces similar effects in critically ill patients with sepsis or
with septic shock [20]. A clinical trial was conducted to compare the
clinical and bacteriological efficacy of meropenem administered by a
continuous infusion versus bolus in patients suffering from bacterial
infections. Patients in the infusion group (N = 120) received a loading
dose of 2 grams of meropenem followed by a continuous infusion of 4
grams daily of meropenem and patients in the bolus group (N = 120)
received 2 grams of meropenem thrice-daily. Clinical cure at the end
of therapy was comparable in both treatments. Bacteriological suc-
cess-rate was higher in the infusion group as opposed to the bolus
group (P-value = 0.020).

Multivariate logistic regression identified continuous infusion
of meropenem as an independent predictor of better bacteriological
efficacy (P-value = 0.040). Meropenem-related intensive care unit
stay was shorter in the infusion group compared to the bolus group
(P-value = 0.044). No severe adverse-effects related to meropenem
were observed in both treatments. Continuous infusion and high in-
termittent dosage of meropenem are safe and infusion provides bet-
ter bacteriological efficacy and a shorter care unit stay in critically ill
patients [21]. A randomized controlled trial compared the efficacy of
tigecycline versus that of meropenem in treatment of patients with
postoperative complicated intraabdominal infections. A total of 56
patients were enrolled who were divided into 2 groups. One group
included 30 patients who received meropenem and another group
included 26 patients who received tigecycline. The two groups had
similar demographic and clinical characteristics and had similar dis-
tribution of infecting microorganisms. Meropenem was administered
intravenously at the dose of 1 gram thrice-daily and tigecycline was
administered intravenously at an initial dose of 100 mg followed by
50 mg twice-daily. Clinical success-rate for meropenem and tigecy-
cline at end of therapy was 73.3% and 76.9%, respectively, (P-value
> 0.05).

Clinical success-rate at upon discharge visit was 76.7% for the
meropenem group compared to 88.6% for the tigecycline group
(P-value > 0.05). 60-Day all-cause mortality was 10.0% for meropen-
em and 11.54% for tigecycline (P-value > 0.05). The gastrointestinal
disorders were the most frequently reported adverse-effects which
were similar in meropenem and tigecycline groups (P-value > 0.05).
Tigecycline had comparable activity as meropenem and both drugs
were effective and well-tolerated therapy options in treating postop-
erative complicated intraabdominal infections [22].
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Pharmacokinetics of Meropenem

Jaruratanasirikul, et al. [23] administered meropenem at the dose
of 1 gram thrice-daily by 1 hour infusion to 14 patients with severe
sepsis or with septic shock in the intensive care unit and in 14 healthy
subjects. The patients and healthy subjects were aged > 18 years. The
healthy subjects received a single dose of 1 gram of meropenem by 3
hours infusion. Table 1 summarizes the pharmacokinetics of mero-
penem in 14 patients with severe sepsis or with septic shock and in
14 healthy subjects. This table shows that the pharmacokinetic pa-
rameters of meropenem, except for the total body clearance, are al-
tered in patients. The peak concentration and the trough concentra-
tion of meropenem, and the area under the concentration-time curve
of meropenem are greater in patients than in healthy subjects and
the elimination half-life of meropenem is longer in patients than in
healthy subjects. In healthy subjects, meropenem is rapidly eliminat-
ed and the distribution volume of meropenem is lower that the water
volume. In addition there is a remarkable variability in the pharma-
cokinetic parameters and this variability is accounted by the patient
diseases.

Table 1: Pharmacokinetic parameters of meropenem which have
been obtained in 14 patients with severe sepsis or with septic shock
and in 14 healthy subjects. Patients received 1 gram of meropenem
thrice-daily infused over 1 hour and healthy subjects received a single
dose of 1 gram of meropenem infused over 3 hours. Values are the
mean+SD, by Jaruratanasirikul, et al. [23].

penem after-single administration and at the steady-state. This table
shows that the area under the concentration-time curve of meropen-
em in brain is about 10% of that in plasma and the peak concentration
of meropenem in brain is about 4% of that in plasma. The area un-
der the concentration-time curve of meropenem in the cerebrospinal
fluid and the peak concentration of meropenem in the cerebrospinal
fluid are about 30% of those in plasma. In conclusion, meropenem
poorly penetrates into the human brain and into the cerebrospinal
fluid. Byl, et al. [25] collected specimens of lung, bronchial mucosa,
and pleural tissue from 14 patients, aged 58 years (range, 38 to 68)
who underwent lung surgery. Twelve patients underwent lobectomy
or pneumonectomy and 2 patients underwent surgery to remove a
bronchial cancer.

Table 2: Pharmacokinetic parameters of meropenem which have
been obtained after the administration of a single-dose of meropen-
em and at steady-state. Values are the mean+SD, by Hosmann, et al.

[24].
Sam- | AUC, ., AUC,,, | AUC, . s/ | Peakconc. | Tmax
ple | (ug*h/ml) | (ug*h/ml) olasma (ng/ml) (h)
Single-dose
Plas- | 5501115 1714426 | 1.040.0
ma
CSF | 68425 0.02+0.00 12403 | 33+12
Brain | 27.74238 0.09+0.08 70465 | 20400
Steady-state
Prlrfas 233+427 | 697+128 1204173 | 1.040.0
CSF | 78+1.9* | 233+57* | 003+0.01 | 13+04* | 23+08*
Brain | 26.6+14.0% | 79.84421% | 0114006 | 53+26% | 2.0+0.0*

Pharmaml:tr:hc param- Patients | Healthy subjects | *P-value
Peak conc. (ng/ml) 46.9+15.4 24.9+6.8 <0.05
Trough conc. (ug/ml) 4.77+6.01 0.47+0.23 <0.05

AUC_, (ug*h/ml) 172+137 - -

AUC,,, (ng*h/ml) 122+56.8 80.1+21.9 <0.05
Elimination half-life (h) 3.30+3.45 0.61+0.14 <0.05
Ellmmatlor(}-ll_'le;te constant 0.38+0.24 1.21+0.38 <005
Distribution volume (L) 26.4+13.4 11.7+2.22 <0.05
Total body clearance (L/h) | 9.39+6.67 14.5+5.88 >0.05

Note: AUC = area under the concentration-time curve. *Student t test for

unpaired data.

Concentration of Meropenem in Human Plasma and
Tissues

Hosmann, et al. [24] measured the concentration of meropenem
in plasma, in brain, and in the cerebrospinal fluid. These authors ad-
ministered 2 grams of meropenem thrice-daily by continuous infu-
sion over 1 hour to 16 patients suffering from subarachnoid haemor-
rhage. Five patients received a single-dose of 2 grams of meropenem
and 11 patients received 2 grams of meropenem thrice-daily for 14+9
doses. Table 2 summarizes the pharmacokinetic parameters of mero-

Note: AUC = area under the concentration-time curve. CSF = cerebrospinal
fluid. Tmax = time to reach the peak concentration. *P-value < 0.05 differ-
ences compared with plasma values at steady-state (Wilcoxon signed-rank

test).

The patients received 1 gram of meropenem infused over 3 min.
The drug was injected approximately 1 (6 patients), 2 (4 patients),
and 3 to 5 (4 patients) hours before the expected time of tissue sam-
pling. The mean (range) of peak concentration of meropenem was 3.9
(0.2 to 8.2), 6.6 (3.0 to 13.3), and 2.8 (0.6 to 7.8) pg/gram in lung,
bronchial mucosa, and pleural tissue, respectively, and these concen-
trations exceed the MIC of most respiratory pathogens. The penetra-
tion of meropenem into the respiratory-tract makes this drug a suit-
able agent for the treatment of bronchopulmonary infections.

Penetration of Meropenem into the Cerebrospinal
Fluid (CSF)

Nau, et al. [26] enrolled 10 patients, aged 48 to 75 years, suffering
from extra-cerebral infection caused by bacteria with proven or pre-
sumed susceptibility to meropenem. Serum creatinine concentration
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ranged from 0.7 to 1.7 mg/dl. Patients underwent external ventricu-
lostomy due to occlusive hydrocephalus caused by cerebrovascular
accidents and patients with clinical evidence of ventriculitis or with a
creatinine concentration > 2 mg/dl were not considered. All patients
received a first dose of 2 grams of meropenem by infusion over 30
min and the treatment was continued 16 hours then the patients re-
ceived 1 gram of meropenem thrice-daily intravenously. Five patients
had intracerebral haemorrhage, 2 patients had cerebral haemor-
rhage, 2 patients had subarachnoid haemorrhage, and 1 patient had

infratentorial infarction. Table 3 summarizes the pharmacokinetic
parameters of meropenem in serum and in CSF of 10 patients who
received an infusion of 2 grams of meropenem. This table shows that
the peak concentration of meropenem is 134 times higher in serum
than in CSF, the area under the concentration-time curve of meropen-
em is 18 times higher in serum than in the CSF, and the elimination
half-life of meropenem is 4.3 times longer in the CSF than in serum. In
conclusion, meropenem poorly penetrates into the CSF and is elimi-
nated slowly from the CSF.

Table 3: Pharmacokinetic parameters of meropenem in serum and in CSF of 10 patients who received an infusion of 2 grams of meropenem.

Values are the mean+SD, by Nau, et al. [26].

Peak conc. (ug/ml) | AUC (ug‘lyml) | TBC (mYmin) | TBC/kg(mymin/kg) | *Halflife(h) | DV() | AUC.,. .
Serum
84.7+23.7 156+78.9 270+137 3.34+1.55 1.69+0.60 | 3594150 |
CSF
0.63+0.50 | 855+673 | | | 7.36+2.89 | | 0.047+0.022

Note: AUC = area under the concentration-time curve. TBC = total body clearance. *Elimination half-life. DV = distribution volume.

Blassmann, et al. [27] administered meropenem at the dose of
2 grams thrice-daily as a prolonged infusion to 21 patients, aged 52
years (range, 46 to 80) and weighing 76 kg (range, 55 to 105) with
ventriculitis. This dose was given to all patients except for those with
drug adverse-effects or renal impairment (creatinine clearance = 50
ml/min) for whom the dose was reduced to 1 gram thrice-daily. Ta-
ble 4 summarizes the pharmacokinetic parameters of meropenem in
the serum and CSF. This table shows that the distribution volume of
meropenem is lower than the water volume and meropenem is rap-
idly eliminated in serum as the median elimination half-life is 0.63

hours. The area under the concentration-time curve is 13 times higher
in serum than in the CSF, meropenem is slowly absorbed in the CSF as
the median absorption half-life is 23.10 hours and is slowly eliminat-
ed from the CSF as the median elimination half-life of meropenem is
22 times longer in the CSF than in serum. In conclusion, meropenem
poorly penetrates into the CSF and is slowly eliminated and absorbed
from the CSE. Zhang, et al. [28] administered meropenem to 82 pa-
tients with post-neurosurgical meningitis who received meropenem
intravenously according to a regimen of 2 grams thrice-daily, 1 gram
thrice-daily, or 1 gram 4 times-daily.

Table 4: Pharmacokinetic parameters of meropenem which have been obtained in serum and in the CSF of 21 patients with ventriculitis. Mero-
penem was infused at the dose of 2 grams thrice-daily or was infused at the dose of 1 gram thrice-daily to patients with drug adverse-effects or

with renal impairment (creatinine clearance = 50 ml/min). Values are the median, the minimum, and the maximum, by Blassmann, et al. [27].

Serum CSF
e .. . AUC AU AUC CSF, Absorption Elimination
Value TBC (L/h) | DV (L) | Elimination half-life (h) | (v 22t (g byad) e 4 half_li}’e‘(h) h;lf_lhfe ‘(h)
Median 15.07 13.75 0.63 350 26.56 0.09 2310 13.86
Minimum 7.63 5.05 0.17 112 7.44 0.03 3.30 1.73
Maximum 29.87 14.95 1.20 768 85.53 0.16 69.31 69.31

Note: TBC = total body clearance. DV = distribution volume. AUC = area under the concentration-time curve.

The peak concentration of meropenem in blood and in the CSF
was 43.2+5.3 and 2.4+0.3 pg/ml, respectively, in patients who re-
ceived 2 grams thrice-daily, 28.9+2.7 and 1.2+0.2 pg/ml, respec-
tively, in patients who received 1 gram thrice-daily, and 31.5+3.4
and 1.6x0.2 pug/ml, respectively, in patients who received 1 gram 4
times-daily and the maximal percent penetration of meropenem into

the CSF was 17.6%+7.3%, 14.3%+1.7%, and 30.9%*24.2%, respec-
tively. Dosing regimens of meropenem of 1 gram 4 times-daily and
2 grams thrice-daily provide higher CSF penetration than 1 gram
thrice-daily. A higher dose or a shorter dosing interval of meropenem
may be more useful for clearance of pathogens.
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Treatment of Bacterial Meningitis with Meropenem

Nicasio, et al. [29] administered meropenem at the dose of 2
grams thrice-daily by a 3 hours infusion to a female patient, aged 54
years, with meningitis caused by Serratia marcescens associated with
an epidural abscess 57 days after surgery for a herniated spinal disk.
The prolonged infusion regimen resulted in concentrations of mero-
penem in both serum and CSF above the MIC of 0.047 ug/ml for 100%
of the dosing interval. After 6 days of therapy, the patient showed no
further signs of infection and was subsequently discharged to a reha-
bilitation facility. At follow-up, she completed a 4 week course of the
prolonged infused therapy without relapse or adverse-effects and the
meningitis was cured. Schmutzhard [30] conducted two prospective
randomised studies in 56 patients with bacterial meningitis who re-
ceived either meropenem at a daily dose of 40 mg/kg infused over 8
hours up to a maximum of 6 grams daily (N = 28) or cefotaxime (N =
17) or ceftriaxone (N = 11). Clinical cure was observed in all 28 pa-
tients treated with meropenem (100%) and in 17 of the 22 patients
(77.3%) treated with cephalosporins. All pre-treatment isolates were
eradicated except for one isolate of Staphylococcus aureus in a pa-
tient treated with cefotaxime. Neurological sequelae were noted in 3
patients (10.7%) treated with meropenem and in 4 patients (14.3%)
treated with cephalosporins (P-value > 0.05). No patients in either
treatment group experienced seizures after the start of therapy.

Hearing impairment was recorded in 11 patients (39.3%) treated
with meropenem and in 9 patients (32.1%) treated with cephalospo-
rins (P-value > 0.05). Three patients in the meropenem group (10.7%)
and 1 patient (3.6%) treated with cephalosporins died during treat-
ment for reasons unrelated to therapy. This study indicates that mero-
penem is an effective and well-tolerated antibiotic for treatment of
bacterial meningitis in adult patients. Klugman, et al. [31] investigat-
ed the effects of empirical treatment with meropenem compared to
cefotaxime plus ampicillin in treating acute bacterial meningitis. Of
623 patients, 328 patients (52.6%) received cefotaxime plus ampicil-
lin and 295 patients (46.7%) received meropenem. Using propensity
score matching, the 30-day mortality-rate was 3.2% in patients who
received cefotaxime plus ampicillin and was 3.6% in patients who re-
ceived meropenem (P-value = 0.79) and the 90-day mortality-rate was
1.4% in patients who received cefotaxime plus ampicillin and 1.1% in
patients who received meropenem (P-value = 0.62). These results in-
dicate that meropenem is an effective empirical treatment option for
adult patients with community-acquired acute bacterial meningitis.
John, et al. [32] assessed the safely and efficacy of meropenem com-
pared to those of cefotaxime in a prospective randomized trial of 190
children with bacterial meningitis. Seizures occurred within 24 hours
before antibiotic therapy in 16 of 98 children (16.3%) who received
meropenem and in 6 of 92 children (6.5%) who received cefotaxime
(P-value < 0.05). Seizures during therapy occurred in 5 of 82 children
(6.1%) who received meropenem and in 1 of 86 children (1.2%) re-
ceiving cefotaxime (P-value < 0.05). Bacterial eradication was found
to be in 100% of children. These results indicate that meropenem is

well-tolerated and is an effective treatment of bacterial meningitis in
children.

Interaction of Meropenem with Valproic Acid

The mechanisms of interaction of meropenem with valproic acid
have been elucidated in rabbits and in rats. In rabbits, the total body
clearance of valproic acid was increased 1.5 times by meropenem
(6.09 and 4.28 ml/min/kg [P-value < 0.05] in presence and in absence
of meropenem, respectively). The formation-rate of valproic acid-glu-
curonide was significantly increased (P-value < 0.05) to about 78%
over control. The urinary excretion of valproic acid-glucuronide was
significantly (P-value < 0.05) increased by meropenem due to the in-
hibition of hydrolysis of valproic acid-glucuronide. Thus the increase
of the total body clearance of valproic acid caused by meropenem is
due to an increase of renal clearance of valproic acid and by the sup-
pression of hydrolysis of valproic acid-glucuronide [33]. In rats, mero-
penem causes a significant (P-value < 0.05) increase of accumulation
of valproic acid into erythrocytes producing a significant decrease
(P-value < 0.05) of plasma concentration of valproic acid [34]. Sima,
et al. [35] presented two case reports of drug interaction between
valproic acid and meropenem. It was observed a 90.8% and 93.5%
decrease in valproic acid serum concentration during concomitant
administration of meropenem. Wen, et al. [36] observed a remarkable
decrease in the plasma concentration of valproic acid when the drug
was used concomitantly with meropenem.

Meropenem was administered at the daily dose of 1.2 grams and
valproic acid was administered at the daily dose of 1.6 grams. The
plasma concentration of valproic acid was 67.3+4.6 and 15.3+1.6 ug/
ml (P-value < 0.001, N = 21) in absence and in presence of meropen-
em, respectively. Spriet, et al. [37] performed a retrospective study of
18 month period to assess the extent and clinical impact of meropen-
em on valproicacid. Thirty-nine patients were treated simultaneously
with valproic acid and meropenem. The pharmacokinetic interaction
was observed in all 39 patients, with an average drop in valproate
plasma concentrations of 66% and the decrease occurred within 24
hours after start of treatment. This interaction was clinically relevant
with electro-clinical deterioration in 55% of patients. To avoid pa-
tients’ possible neurologic deterioration, meropenem and valproate
should not be administered together. Suntimaleeworakul, et al. [38]
administered 2.4 grams of valproic acid to a 77-year-old-male patient
and the serum concentration of valproic acid was 66.5 pg/ml after
61 days of treatment. He developed fever and was treated with 1.5
grams of meropenem and the serum concentration of valproic acid
decreased to 18.9 ug/ml one day after meropenem administration.

Discussion

Meropenem is a carbapenem antibiotic, is a $-lactam antibiotic,
has a broader spectrum of activity than most other f3-lactam antibi-
otics being active against gram-positive and gram-negative organ-
isms, is resistant to B-lactamases, and is available for intravenous

Copyright@ : Gian Maria Pacifici | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008684.

46878


https://dx.doi.org/10.26717/BJSTR.2024.55.008684

Volume 55- Issue 2

DOI: 10.26717/BJSTR.2024.55.008684

administration. The dose of meropenem is 1 to 2 grams thrice-daily
infused over 3 hours and meropenem is employed for hospital-onset
of respiratory, gastrointestinal, and urinary-tract infections [1]. The
efficacy and safely of meropenem has been reviewed. Meropenem
administered intravenously at the daily dose of 1.5 grams effectively
and safely treats patients with lower respiratory-tract infection [2].
Meropenem was administered intravenously at the daily dose of 3
grams to patients with lower respiratory-tract infection. Following
the intravenous dose of 1 gram of meropenem the plasma concentra-
tion of meropenem is 44.9+12.0 png/ml and the MIC of the organisms
causing the infection ranges from 4 to 8 pg/ml thus this treatment ef-
fectively and safely cures the patients [3]. Patients with urinary-tract
infection received meropenem intravenously at the dose of 0.5 grams
thrice-daily and patients with lower respiratory-tract infection re-
ceived meropenem intravenously at the dose of 1 gram thrice-daily.
The most common pathogens isolated were Escherichia coli, Strepto-
coccus pneumoniae, and Pseudomonas aeruginosa and meropenem
effectively and safely treats these patients [4].

Meropenem was intravenously infused at the daily dose of 2.4 to
4.8 grams to patients with lower respiratory-tract, bone and/or joint,
and intraabdominal infections, diabetic foot, urinary-tract infection,
otitis externa, and other infections. The most common organisms
isolated were Pseudomonas aeruginosa and other gram-negative or-
ganisms, Nocardia species, and Burkholderia pseudomallei and this
treatment extinguishes the infections [5]. Meropenem was admin-
istered intravenously at the daily dose of 3 grams to patients with
skin, skin-structure, and intraabdominal infections and with bacte-
rial meningitis and this treatment is well-tolerated and effectively
and safely cures the patients [6], meropenem administered intrave-
nously at the daily dose of 3 grams effectively and safely treats skin,
skin-structure, complicated intraabdominal infections, and bacterial
meningitis [7], and meropenem was administered intravenously at
the dose of 60 mg/kg thrice-daily to 30 paediatric cancer patients
with a mean age of 7.5 years. Meropenem is well-tolerated and the ef-
ficacy as an empirical monotherapy in paediatric cancer patients with
febrile neutropenia is satisfactory with a failure-rate of 23.3% on day
5 of treatment [8].

The prophylaxis with meropenem has been reviewed. The pro-
phylaxis with meropenem in patients undergoing allogenic trans-
plantation reduces febrile episodes [9], meropenem or imipenem
was administered intravenously at the dose of 0.5 grams thrice-dai-
ly and meropenem is as effective as imipenem in preventing septic
complications in patients with necrotizing pancreatitis [10], the pro-
phylaxis with teicoplanin co-administered with meropenem prevents
infections in open heart surgery [11], and meropenem is superior to
cefoperazone (P-value < 0.001) in preventing surgical site infections
in patients undergoing colorectal surgery [12]. The treatment of bac-
terial infections with meropenem has been reviewed. The therapy of
aspiration pneumonia with meropenem administered intravenously
at the daily dose of 1 gram is clinically effective and tolerable in el-
derly patients [13], meropenem administered intravenously at the

daily dose of 3 grams effectively treats elderly patients with aspira-
tion pneumonia [14], patients with nosocomial pneumonia caused
by Acinetobacter baumannii, Pseudomonas aeruginosa, or by Strep-
tococcus aureus received meropenem intravenously at the daily dose
of 1.5 grams.

At completion of treatment, 76.1% of patients were cured, 23.9%
were improved, and the mortality-rate is only 12.0% thus meropen-
em is effective and well-tolerated in most patients [15], meropenem
was administered intravenously at the dose of 1 gram thrice-daily to
patients with hospital acquired pneumonia or with ventilator-asso-
ciated pneumonia and this treatment is effective and well-tolerat-
ed and the overall satisfactory response-rate ranges from 65.3% to
100% [16], patients with nosocomial pneumonia received meropen-
em at the dose of 1 gram thrice-daily and meropenem was adminis-
tered by extended or by intermittent infusion. The bacteria causing
the pneumonia were Staphylococcus aureus, Klebsiella pneumonia,
Stenotrophomonas maltophilia, or Pseudomonas aeruginosa and the
extended infusion of meropenem produces similar clinical outcomes
as the intermittent infusion and the mortality-rate is similar in two
infusion procedures [17], meropenem was administered intravenous-
ly at the dose of 0.5 grams thrice-daily to patients with complicated
skin and soft-tissue infections and this treatment is well-tolerated
and effectively and safely cures the patients. A higher dose of 1 gram
thrice-daily of meropenem should be considered for treatment of
complicated skin and soft-tissue infections caused by Pseudomonas
aeruginosa [18], meropenem was intravenously infused at the dose
of 2 grams thrice-daily for 14 days to cystic fibrosis patients with
chronic pulmonary infection caused by Pseudomonas aeruginosa or
by Burkholderia cepacia and meropenem treats these patients [19].

The trials conducted with meropenem have been reviewed. A
clinical trial was conducted in patients with sepsis or with septic
shock who needed therapy with meropenem. Meropenem was con-
tinuously infused at the daily dose of 3 grams or an equal dose divided
in three daily boluses (i.e. 1 gram thrice-daily) was infused. The pri-
mary endpoint was reducing the death and the secondary endpoint
was the death from any cause at 90-days. Continuous and intermit-
tent infusion of meropenem produces similar effects in critically ill
patients with sepsis or with septic shock [20]. A clinical trial com-
pared the clinical and bacteriological efficacy of continuous infusion
versus bolus administration of meropenem. Infusion consisted in 2
grams of meropenem followed by a continuous infusion of 4 grams
daily of meropenem and the bolus consisted in 2 grams thrice-daily
of meropenem. Clinical cure is similar in both treatments whereas
the bacteriological efficacy is higher (P-value = 0.020) in the infusion
than in the bolus administration. Meropenem-related intensive care
unit stay is shorter in patients who received meropenem by infusion
than in patients who received meropenem by bolus (P-value = 0.044).
Continuous infusion and high intermittent dosage of meropenem are
safe and infusion provides better bacteriological efficacy and a short-
er care unit stay in critically ill patients [21].
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A clinical trial was conducted to compare the efficacy of tigecy-
cline versus that of meropenem in treatment of patients with post-
operative complicated intraabdominal infections. Meropenem was
administered intravenously at the dose of 1 gram thrice-daily and
tigecycline was administered intravenously at an initial dose of 100
mg followed by 50 mg twice-daily. The clinical success and the mortal-
ity at 60-day all-cause are similar in both treatments. Tigecycline has
comparable activity as meropenem and both drugs are effective and
well-tolerated therapy options in treating postoperative complicated
intraabdominal infections [22]. Jaruratanasirikul, et al. [23] studied
the pharmacokinetics of meropenem in 14 patients with severe sep-
sis or with septic shock and in 14 healthy subjects. Patients received 1
gram of meropenem thrice-daily infused over 1 hour and the healthy
subjects received a single dose of 1 gram of meropenem infused over
3 hours. The elimination half-life of meropenem is 3.30+3.45 and
0.61£0.14 hours (P-value < 0.05) in patients and in healthy subjects,
respectively. All pharmacokinetic parameters, except for the total
body clearance, are altered in patients. The concentration of mero-
penem in human plasma and tissues has been reviewed. Following
the administration of 2 grams thrice-daily of meropenem by contin-
uous infusion meropenem poorly penetrates into the cerebrospinal
fluid and into the brain and the peak concentration of meropenem
in plasma, cerebrospinal fluid, and in brain is 171+42.6, 1.2+0.3, and
7.0£6.5 pg/ml, respectively [24].

Meropenem was infused at the dose of 1 gram to 14 patients un-
dergoing lung surgery and the mean peak concentration of meropen-
em is 3.9, 6.6, and 2.8 ug/gram in human lung, bronchial mucosa, and
pleural tissue, respectively. These concentrations are higher the MIC
of most respiratory pathogens thus meropenem is a suitable antibiot-
ic to tract bacterial infections of the respiratory-tract [25]. The pene-
tration of meropenem into the cerebrospinal fluid has been reviewed.
Nau, et al. [26] studied the pharmacokinetics of meropenem in serum
and in the cerebrospinal fluid. Meropenem was first infused at the
dose of 2 grams and then a dose of 1 gram thrice-daily of meropenem
was administered. The peak concentration, the area under the con-
centration-time curve, and the elimination half-life of meropenem are
84.7+23.7 pug/ml, 156+£78.9 pg*h/ml, and 1.69+0.60 hours, respec-
tively, in serum and are 0.63+0.50 pg/ml, 8.55+6.73 pg*h/ml, and
7.36+2.89 hours, respectively, in the cerebrospinal fluid. These results
indicate that meropenem poorly penetrates into the cerebrospinal
fluid and is eliminated slowly from the cerebrospinal fluid. Blassman,
et al. [27] studied the pharmacokinetics of meropenem in serum and
in the cerebrospinal fluid of patients. Meropenem was infused at the
dose of 2 grams thrice-daily and patients with drug adverse-effects
or with renal impairment received meropenem intravenously at the
dose of 1 gram thrice-daily.

The median elimination half-life and the median area under the
concentration-time curve of meropenem are 0.63 hours and 350
pg*h/ml, respectively, in serum and are 13.86 hours and 26.56 pg*h/
ml, respectively, in the cerebrospinal fluid and the media absorption

half-life of meropenemis 23.10 hours in the cerebrospinal fluid. These
results indicate that meropenem is slowly eliminated from the cere-
brospinal fluid, poorly penetrates into the cerebrospinal fluid, and is
slowly absorbed from the cerebrospinal fluid. Zhang, et al. [28] admin-
istered meropenem to patients with post-neurosurgical meningitis.
Meropenem was administered intravenously at the dose of 2 grams
thrice-daily, 1 gram thrice-daily, or 1 gram 4 times-daily. Following
the administration of meropenem at the dose of 2 grams thrice-daily
the concentration of meropenem in the blood and in the cerebrospi-
nal fluid is 43.245.3 and 2.4+0.3 pg/ml, respectively. Following the
administration of meropenem at the dose of 1 gram thrice-daily the
concentration of meropenem in the blood and in the cerebrospinal
fluid is 28.9+£2.7 and 1.2+0.2 pg/ml, respectively and following the
administration of meropenem at the dose of 1 gram 4 times-daily
the concentration of meropenem in blood and in the cerebrospinal
fluid is 31.5+31 and 1.6+0.2 pg/ml, respectively. Dosing regimens of
meropenem of 1 gram 4 times-daily and 2 grams thrice-daily provide
higher penetration of meropenem into the cerebrospinal fluid than 1
gram thrice-daily.

A higher dose and shorter dosing interval of meropenem may be
more useful for clearance of pathogens. These results indicate that
meropenem poorly penetrates into the cerebrospinal fluid. The treat-
ment of bacterial meningitis with meropenem has been reviewed.
Nicasio, et al. [29] infused meropenem at a dose of 2 grams thrice-dai-
ly to a female patient with the meningitis caused by Serratia marc-
escens and the concentration of meropenem in both serum and in the
cerebrospinal fluid is above the MIC of 0.047 pg/ml for 100% of the
dosing interval and after 4 week course of therapy the meningitis is
cured. Schmutzhard, et al. [30] infused meropenem up to a maximum
of 6 grams (N = 28) or cefotaxime (N = 17) or ceftriaxone (N = 11)
to patients with bacterial meningitis. The clinical cure is observed in
100% of patients treated with meropenem and in 77.3% of patients
who received the cephalosporins. Neurological sequelae occur in
10.7% of patients who received meropenem and in 14.3% of patients
treated with cephalosporins (P-value > 0.05). No patients experienced
seizures and hearing impairment occurs in 39.3% of patients treated
with meropenem and in 32.1% of patients who received cephalospo-
rins (P-value > 0.05). Meropenem is an effective and well-tolerated
antibiotic for treatment of bacterial meningitis in adult patients.

Klugman, et al. [31] administered meropenem or cefotaxime plus
ampicillin to patients with acute bacterial meningitis. The 30-day
mortality-rate is 3.2% in patients who received cefotaxime plus am-
picillin and is 3.6% in patients who received meropenem (P-value =
0.79) and the 90-day mortality-rate is 1.4% in patients who received
cefotaxime plus ampicillin and 1.1% in patients who received mero-
penem (P-value = 0.62). Meropenem is an effective treatment of adult
patients with community-acquired acute bacterial meningitis. John, et
al. [32] assessed the safely and the efficacy of meropenem compared
to those of cefotaxime in children with bacterial meningitis. Seizures
during therapy occur in 6.5% of children who received meropenem
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and in 1.2% of children who received cefotaxime (P-value < 0.05). The
bacterial eradication is found to be 100% in both groups of children.
Meropenem is well-tolerated and is an effective treatment of bacterial
meningitis in children. The interaction of meropenem with valproic
acid has been reviewed. The mechanisms of interaction of meropen-
em with valproic acid have been elucidated in rabbits and in rats. In
rabbits, the total body clearance of valproic acids is increased 1.5
times by meropenem, the formation-rate of valproic acid-glucuronide
in significantly increased (P-value < 0.05) by meropenem, and the uri-
nary excretion of valproic acid-glucuronide is significantly increased
(P-value < 0.05) by meropenem due to the inhibition of hydrolysis of
valproic acid-glucuronide.

Thus the increase of the total body clearance of valproic acid
caused by meropenem is due to an increase of renal clearance of val-
proic acid and by the suppression of hydrolysis of valproic acid-glucu-
ronide [33]. In rats, meropenem causes a significant increase (P-value
< 0.05) of accumulation of valproic acid into erythrocytes producing
a significant (P-value < 0.05) decrease of plasma concentration of val-
proic acid [34]. Sima, et al. [35] presented two case reports of drug
interaction between valproic acid and meropenem. It was observed
a 90.8% and 93.5% decrease in valproic acid serum concentration
during concomitant administration of meropenem. Meropenem was
administered at the daily dose of 1.2 grams and valproic acid was
administered at the daily dose of 1.6 grams and the plasma concen-
tration of valproic acid is 67.3+4.6 and 15.3£1.6 (P-value < 0.001) in
absence and in presence of meropenem, respectively [36]. Spriet, et
al. [37] performed a retrospective study of 18 month period and ob-
served that meropenem causes a 66% decrease of valproic acid con-
centration in plasma and this decrease occurs 24 hours after start of
treatment. Following the administration of 2.4 grams of valproic acid
to an old patient the serum concentration of valproic acid is 66.5 pg/
ml and following the administration of 1.5 grams of meropenem the
serum concentration of valproic acid decreases to 18.9 ug/ml one day
after meropenem administration [38].

In conclusion, meropenem is a carbapenem antibiotic which has
a broad spectrum of activity being active against gram-positive and
gram-negative organisms. Meropenem is available for intravenous
administration and is usually administered at a dose of 1 to 2 grams
thrice-daily by extended infusion. Meropenem is employed for hos-
pital-onset of the respiratory, gastrointestinal, and urinary-tract in-
fections and meropenem has been found efficacy and safe. The pro-
phylaxis with meropenem, the treatment of bacterial infections with
meropenem, and the trials conducted with meropenem have been
reviewed. The pharmacokinetics of meropenem have been studied in
patients with severe sepsis or with septic shock and in healthy vol-
unteers and the mean elimination half-life of meropenem is 3.30 and
0.61 hours (P-value < 0.05) in patients and in healthy volunteers, re-
spectively. All pharmacokinetic parameters, except for the total body
clearance, are altered in patients. The concentration of meropenem
in human plasma and tissues has been reviewed. The penetration

of meropenem into the cerebrospinal fluid has been reviewed and
meropenem poorly penetrates into the cerebrospinal fluid however
meropenem treats bacterial meningitis. The interaction of meropen-
em with valproic acid has been reviewed and meropenem significant-
ly decreases the plasma concentration of valproic acid. The aim of this
study is to review the clinical pharmacology of meropenem.

Conflict of Interest

The author declares no conflicts of financial interest in any prod-
uct or service mentioned in the manuscript, including grants, equip-
ment, medications, employments, gifts, and honoraria. This article is
areview and drugs have not been administered to men or animals.

Acknowledgment

The author thanks Dr. Patrizia Ciucci and Dr. Francesco Varricchio,
of the Medical Library of the University of Pisa, for retrieving the sci-
entific literature.

General Considerations

The author conceived, wrote and typed the present manuscript.
Prof. Gian Maria Pacifici, via Sant’Andrea 32, 56127 Pisa, Italy, is the
corresponding author. The author is responsible for the reported re-
search. He conceived and designed the study, executed the analysis,
interpreted the results, and he drafted, revised, and approved the
manuscript as submitted. The present article is a review and drugs
have not been administered to men or animals.

References

1. MacDougal (2023) Cell Envelope Disruptors: 3-Lactam, Glycopeptide and
Lipopeptide Antibacterials. In Goodman & Gilman'’s. The Pharmacological
Basis of Therapeutics. (14™ Edn.)., In: Brunton LL, Ollmann BC (Eds.)., pp.
1147-1165.

2. Nworie KM, Aluh DO, Adimegwu ], Dim OF (2018) Efficacy and safety of
meropenem in the treatment of antimicrobial-resistant post-operative
chest infections: A case series. Arch Med Sci Aging 1(4): e3-e7.

3. Kawanami T, Mukae H, Noguchi S, Yamasaki K, Akata K, et al. (2014) Effica-
cy and safety of meropenem (3 g daily) in Japanese patients with refracto-
ry respiratory infections. ] Infect Chemother 20(12): 768-773.

4. Solberg CO, Sjursen H (1995) Safety and efficacy of meropenem in patients
with septicaemia: A randomised comparison with ceftazidime, alone or
combined with amikacin. Antimicrob Chemother 36(Suppl A): 157-166.

5. Manning L, Wright C, Ingram PR, Whitmore TJ, Heath CH, et al. (2014)
Continuous Infusions of Meropenem in Ambulatory Care: Clinical Efficacy,
Safety and Stability. PLoS One 9(7): e102023.

6. Linden P (2007) Safety profile of meropenem: an updated review of over
6,000 patients treated with meropenem. Drug Saf 30(8): 657-668.

7. Mohr JF (2008) Update on the Efficacy and Tolerability of Meropenem in
the Treatment of Serious Bacterial Infections. Clin Infec Dis 47(Suppl 1):
S41-S51.

8. Pancharoen C, Mekmullica ], Buranachonapa J, Trongjit D, Nuchprayoon I,
et al. (2003) Efficacy and safety of meropenem as an empirical treatment
for febrile neutropenia in children with cancer. ] Med Assoc Thai 86(Suppl
2):S174-S178.

Copyright@ : Gian Maria Pacifici | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008684.

46881


https://dx.doi.org/10.26717/BJSTR.2024.55.008684
https://www.termedia.pl/Efficacy-and-safety-of-meropenem-in-the-treatment-of-antimicrobial-resistant-post-operative-chest-infections-a-case-series,112,32507,1,1.html
https://www.termedia.pl/Efficacy-and-safety-of-meropenem-in-the-treatment-of-antimicrobial-resistant-post-operative-chest-infections-a-case-series,112,32507,1,1.html
https://www.termedia.pl/Efficacy-and-safety-of-meropenem-in-the-treatment-of-antimicrobial-resistant-post-operative-chest-infections-a-case-series,112,32507,1,1.html
https://pubmed.ncbi.nlm.nih.gov/25193038/
https://pubmed.ncbi.nlm.nih.gov/25193038/
https://pubmed.ncbi.nlm.nih.gov/25193038/
https://pubmed.ncbi.nlm.nih.gov/8543491/
https://pubmed.ncbi.nlm.nih.gov/8543491/
https://pubmed.ncbi.nlm.nih.gov/8543491/
https://pubmed.ncbi.nlm.nih.gov/25019523/
https://pubmed.ncbi.nlm.nih.gov/25019523/
https://pubmed.ncbi.nlm.nih.gov/25019523/
https://pubmed.ncbi.nlm.nih.gov/17696578/
https://pubmed.ncbi.nlm.nih.gov/17696578/
https://pubmed.ncbi.nlm.nih.gov/18713049/
https://pubmed.ncbi.nlm.nih.gov/18713049/
https://pubmed.ncbi.nlm.nih.gov/18713049/
https://pubmed.ncbi.nlm.nih.gov/12929986/
https://pubmed.ncbi.nlm.nih.gov/12929986/
https://pubmed.ncbi.nlm.nih.gov/12929986/
https://pubmed.ncbi.nlm.nih.gov/12929986/

Volume 55- Issue 2

DOI: 10.26717/BJSTR.2024.55.008684

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pérez Simon JA, Garcia Escobar I, Martinez ], Vazquez L, Caballero D, et al.
(2004) Antibiotic prophylaxis with meropenem after allogeneic stem cell
transplantation. Bone Marrow Transplant 33(2): 183-187.

Manes G, Rabitti PG, Menchise A, Riccio E, Balzano A, et al. (2003) Pro-
phylaxis with meropenem of septic complications in acute pancreatitis: a
randomized, controlled trial versus imipenem. Pancreas 27(4): e79-e83.

Sarker R, Kumar M, Bidyut S, Biswas K, Beg AK (2017) Teicoplanin and
Meropenem Prophylaxis in Open Heart Surgery-Efficacy and Safety. Car-
diovac L 10(1): 63-67.

Wani A, Mehraj A, Chowdri NA, Parray FQ, Wani RA, et al. (2014) Meropen-
em VS Cefoperazone Prophylaxis for Prevention of Surgical Site. Int ] Sci
Res Manag (7): 6318-6325.

Tokuyasu H, Harada T, Watanabe E, Okazaki R, Touge H, et al. (2009) Ef-
fectiveness of meropenem for the treatment of aspiration pneumonia in
elderly patients. Intern Med 48(3): 129-135.

Etemadi A, Salahi P, Etemadi K (2011) Effectiveness of once-daily mero-
penem for the treatment of aspiration pneumonia in elderly patients in
long-term care facilities. Eur Resp ] 38(1): 1-5.

Santos SS, Machado FR, Kiffer CR, Barone AA (2001) Treatment of nosoco-
mial pneumonia: An experience with meropenem. Braz ] Infect Dis 5(3):
124-129.

Berman §J, Fogarty CM, Fabian T, Melnick D, Lesky W (2004) Meropenem
monotherapy for the treatment of hospital-acquired pneumonia: results
of a multicenter trial. ] Chemother 16(4): 362-371.

Hyun D G, Seo ], Lee SY, Ahn JH, Hong S B, et al. (2023) Extended Versus In-
termittent Meropenem Infusion in the Treatment of Nosocomial Pneumo-
nia: A Retrospective Single-Center Study. Antibiotics 12(10): 1542-1549.

Fish DN (2006) Meropenem in the treatment of complicated skin and soft
tissue infections. Ther Clin Risk Manag 2(4): 401-415.

Ciofu O, Jensen T, Pressler T, Johansen HK, Koch C, et al. (1996) Meropen-
em in cystic fibrosis patients infected with resistant Pseudomonas aerugi-
nosa or Burkholderia cepacia and with hypersensitivity to B-lactam anti-
biotics. Clin Microbiol Inf 2(2): 91-98.

Monti G, Galbiati C, Toffoletto F, Calabro MG, Colombo S, et al. (2021) Con-
tinuous infusion versus intermittent administration of meropenem in crit-
ically ill patients (MERCY): A multicenter randomized double-blind trial.
Rationale and design. Contemp Clin Trials 104:106346.

Chytra I, Stepan M, Benes ], Pelnar P, Zidkova A, et al. (2012) Clinical and
microbiological efficacy of continuous versus intermittent application of
meropenem in critically ill patients: a randomized open-label controlled
trial. Crit Care 16(3): R113.

Wang HJ, Xing XZ, Qu SN, Huang CL, Zhang H, et al. (2021) A randomized
controlled trial comparing the efficacy of tigecycline versus meropenem
in the treatment of postoperative complicated intra-abdominal infections.
Ann Pall Med 10(2): 1262-1275.

Jaruratanasirikul S, Trerayapiwat K, Nawakitrangson M, Samaeng M, Sri-
wiriyajan S (2019) Meropenem Pharmacokinetics During the Initial Phase
of Life-Threatening Infections in Critically Ill Patients in Intensive Care
Units. Pharm Sci Asia 46(2): 129-133

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Hosmann A, Ritscher L, Burgmann H, Al Jalali V, Wulkersdorfer B, et al.
(2021) Meropenem concentrations in brain tissue of neurointensive care
patients exceed CSF levels. ] Antimicrob Chemother 76(11): 2914-2922.

Byl B, Jacobs F, Roucloux I, de Franquen P, Cappello M, et al. (1999) Pen-
etration of Meropenem in Lung, Bronchial Mucosa, and Pleural Tissues.
Antimicrob Agents Chemother 43(3): 681-682.

Nau R, Lassek C, Kinzig Schipper M, Thiel A, Prange HW, et al. (1998) Dis-
position and elimination of meropenem in cerebrospinal fluid of hydroce-
phalic patients with external ventriculostomy. Antimicrob Agents Chemo-
ther 42(8): 2012-2016.

Blassmann U, Roehr AC, Frey OR, Vetter Kerkhoff C, Thon N, et al. (2016)
Cerebrospinal fluid penetration of meropenem in neurocritical care pa-
tients with proven or suspected ventriculitis: a prospective observational
study. Crit Care 20(1): 343.

Zhang Y, Zhang ], Chen Y, Yu J, Cao G, et al. (2017) Evaluation of Meropen-
em Penetration into Cerebrospinal Fluid in Patients with Meningitis After
Neurosurgery. World Neurosurg 98(2): 525-531.

Nicasio AM, Quintiliani R, DeRyke CA, Kuti JL, Nicolau DP (2007) Treat-
ment of Serratia marcescens meningitis with prolonged infusion of mero-
penem. Ann Pharmacother 41(6): 1077-1081.

Schmutzhard E, Williams K], Vukmirovits G, Chmelik V, B Pfausler, et al.
(1995) A randomised comparison of meropenem with cefotaxime or cef-
triaxone for the treatment of bacterial meningitis in adults. Meropenem
Meningitis Study Group. ] Antimicrob Chemother 36(Suppl A): 85-97.

Klugman KP, Dagan R (1995) Randomized comparison of meropenem
with cefotaxime for treatment of bacterial meningitis. Meropenem Menin-
gitis Study Group. Antimicrob Agents Chemother 39(5): 1140-1146.

John CC, Aouad G, Berman B, Schreiber JR (1997) Successful meropenem
treatment of multiply resistant pneumococcal meningitis. Pediatr Infect
Dis ] 16(10): 1009-1011.

Yokogawa K, Iwashita S, Kubota A, Sasaki Y, Ishizaki ], et al. (2001) Effect
of meropenem on disposition Kinetics of valproate and its metabolites in
rabbits. Pharm Res 18(9): 1320-1326.

Volume Ogawa K, Yumoto R, Hamada N, Nagai ], Takano M (2006) Inter-
action of valproic acid and carbapenem antibiotics with multidrug resis-
tance-associated proteins in rat erythrocyte membranes. Epilepsy Re-
search 71(1): 76-87.

Sima M, Hartinger ], RuliSek J, Sachl R, Slanai* O (2017) Meropenem-in-
duced Valproic Acid Elimination: A Case Report of Clinically Relevant Drug
Interaction. Prague Med Rep 118(2-3): 105-109.

Wen ZP, Fan SS, Du C, Yin T, Zhou BT, et al. (2017) Drug-drug interaction
between valproic acid and meropenem: a retrospective analysis of elec-
tronic medical records from neurosurgery inpatients. ] Clin Pharm Ther
42(2): 221-227.

Spriet I, Goyens ], Meersseman W, Wilmer A, Willems L, et al. (2007) In-
teraction Between Valproate and Meropenem: A Retrospective Study. Ann
Pharmacokinetic 41(7): 1130-1136.

Suntimaleeworakul W, Patharachayakul S, Chusri S (2012) Drug Interac-
tion between Valproic Acid and Meropenem: A Case Report. ] Med Assoc
Thai 95(2): 293-295.

Copyright@ : Gian Maria Pacifici | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008684.

46882


https://dx.doi.org/10.26717/BJSTR.2024.55.008684
https://pubmed.ncbi.nlm.nih.gov/14647255/
https://pubmed.ncbi.nlm.nih.gov/14647255/
https://pubmed.ncbi.nlm.nih.gov/14647255/
https://pubmed.ncbi.nlm.nih.gov/14576501/
https://pubmed.ncbi.nlm.nih.gov/14576501/
https://pubmed.ncbi.nlm.nih.gov/14576501/
https://cardiologybd.com/wp-content/uploads/2023/11/23162.pdf
https://cardiologybd.com/wp-content/uploads/2023/11/23162.pdf
https://cardiologybd.com/wp-content/uploads/2023/11/23162.pdf
https://pubmed.ncbi.nlm.nih.gov/19182422/
https://pubmed.ncbi.nlm.nih.gov/19182422/
https://pubmed.ncbi.nlm.nih.gov/19182422/
https://pubmed.ncbi.nlm.nih.gov/11506775/
https://pubmed.ncbi.nlm.nih.gov/11506775/
https://pubmed.ncbi.nlm.nih.gov/11506775/
https://pubmed.ncbi.nlm.nih.gov/15332712/
https://pubmed.ncbi.nlm.nih.gov/15332712/
https://pubmed.ncbi.nlm.nih.gov/15332712/
https://www.researchgate.net/publication/374746627_Extended_Versus_Intermittent_Meropenem_Infusion_in_the_Treatment_of_Nosocomial_Pneumonia_A_Retrospective_Single-Center_Study
https://www.researchgate.net/publication/374746627_Extended_Versus_Intermittent_Meropenem_Infusion_in_the_Treatment_of_Nosocomial_Pneumonia_A_Retrospective_Single-Center_Study
https://www.researchgate.net/publication/374746627_Extended_Versus_Intermittent_Meropenem_Infusion_in_the_Treatment_of_Nosocomial_Pneumonia_A_Retrospective_Single-Center_Study
https://pubmed.ncbi.nlm.nih.gov/18360652/
https://pubmed.ncbi.nlm.nih.gov/18360652/
https://pubmed.ncbi.nlm.nih.gov/11866824/
https://pubmed.ncbi.nlm.nih.gov/11866824/
https://pubmed.ncbi.nlm.nih.gov/11866824/
https://pubmed.ncbi.nlm.nih.gov/11866824/
https://pubmed.ncbi.nlm.nih.gov/33684595/
https://pubmed.ncbi.nlm.nih.gov/33684595/
https://pubmed.ncbi.nlm.nih.gov/33684595/
https://pubmed.ncbi.nlm.nih.gov/33684595/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3580671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3580671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3580671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3580671/
https://pubmed.ncbi.nlm.nih.gov/33040562/
https://pubmed.ncbi.nlm.nih.gov/33040562/
https://pubmed.ncbi.nlm.nih.gov/33040562/
https://pubmed.ncbi.nlm.nih.gov/33040562/
https://pharmacy.mahidol.ac.th/journal/_files/2019-46-2_129-134.pdf
https://pharmacy.mahidol.ac.th/journal/_files/2019-46-2_129-134.pdf
https://pharmacy.mahidol.ac.th/journal/_files/2019-46-2_129-134.pdf
https://pharmacy.mahidol.ac.th/journal/_files/2019-46-2_129-134.pdf
https://pubmed.ncbi.nlm.nih.gov/34392352/
https://pubmed.ncbi.nlm.nih.gov/34392352/
https://pubmed.ncbi.nlm.nih.gov/34392352/
https://pubmed.ncbi.nlm.nih.gov/10049288/
https://pubmed.ncbi.nlm.nih.gov/10049288/
https://pubmed.ncbi.nlm.nih.gov/10049288/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5078935/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5078935/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5078935/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5078935/
https://pubmed.ncbi.nlm.nih.gov/27867128/
https://pubmed.ncbi.nlm.nih.gov/27867128/
https://pubmed.ncbi.nlm.nih.gov/27867128/
https://pubmed.ncbi.nlm.nih.gov/17472997/
https://pubmed.ncbi.nlm.nih.gov/17472997/
https://pubmed.ncbi.nlm.nih.gov/17472997/
https://pubmed.ncbi.nlm.nih.gov/8543502/
https://pubmed.ncbi.nlm.nih.gov/8543502/
https://pubmed.ncbi.nlm.nih.gov/8543502/
https://pubmed.ncbi.nlm.nih.gov/8543502/
https://pubmed.ncbi.nlm.nih.gov/7625802/
https://pubmed.ncbi.nlm.nih.gov/7625802/
https://pubmed.ncbi.nlm.nih.gov/7625802/
https://pubmed.ncbi.nlm.nih.gov/9380459/
https://pubmed.ncbi.nlm.nih.gov/9380459/
https://pubmed.ncbi.nlm.nih.gov/9380459/
https://pubmed.ncbi.nlm.nih.gov/11683247/
https://pubmed.ncbi.nlm.nih.gov/11683247/
https://pubmed.ncbi.nlm.nih.gov/11683247/
https://pubmed.ncbi.nlm.nih.gov/16806827/
https://pubmed.ncbi.nlm.nih.gov/16806827/
https://pubmed.ncbi.nlm.nih.gov/16806827/
https://pubmed.ncbi.nlm.nih.gov/16806827/
https://pubmed.ncbi.nlm.nih.gov/28922108/
https://pubmed.ncbi.nlm.nih.gov/28922108/
https://pubmed.ncbi.nlm.nih.gov/28922108/
https://pubmed.ncbi.nlm.nih.gov/28145574/
https://pubmed.ncbi.nlm.nih.gov/28145574/
https://pubmed.ncbi.nlm.nih.gov/28145574/
https://pubmed.ncbi.nlm.nih.gov/28145574/
https://pubmed.ncbi.nlm.nih.gov/17609232/
https://pubmed.ncbi.nlm.nih.gov/17609232/
https://pubmed.ncbi.nlm.nih.gov/17609232/
https://pubmed.ncbi.nlm.nih.gov/22435264/
https://pubmed.ncbi.nlm.nih.gov/22435264/
https://pubmed.ncbi.nlm.nih.gov/22435264/

Volume 55- Issue 2 DOI: 10.26717/B]JSTR.2024.55.008684

ISSN: 2574-1241 Assets of Publishing with us
BIOMEDICAL

DOI: 10.26717/B]JSTR.2024.55.008684 RESEARCHES ¢ Global archiving of articles
Gian Maria Pacifici. Blomed ] Sci & Tech Res A e Immediate, unrestricted online access
@ (@) (@) This workis licensed under Creative e VB ¢ « Rigorous Peer Review Process
Commons Attribution 4.0 License * VAl 2 Y ﬁ
" T ¢ Authors Retain Copyrights

Submission Link: https://biomedres.us/submit-manuscript.php 9
v ¢ e Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

Copyright@ : Gian Maria Pacifici | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008684. 46883


https://dx.doi.org/10.26717/BJSTR.2024.55.008684
https://dx.doi.org/10.26717/BJSTR.2024.55.008684

