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Abstract

Introduction: Meropenem is a B-lactam ultra-broad spectrum injectable an-
tibiotic used to treat a wide variety of infections. Its effectiveness and safety
in antimicrobial-resistant infections have been scarcely assessed in African
patients. This study evaluated the outcomes and adverse effects associat-
ed with the use of meropenem for the treatment of antimicrobial-resistant
post-operative chest infections.

Material and methods: The study was conducted at Memfys Hospital for
Neurosurgery, a specialist hospital in Enugu, Nigeria. Between September
and November 2017, a total of 32 patients (aged above 50 years) present-
ed with an episode of chest infection 24-48 h after an operative proce-
dure. Twenty-eight of these patients were prescribed ceftriaxone and other
suppressive antibiotics as first-line treatment. Seven of these patients pre-
sented with antimicrobial resistance and were subsequently treated with
meropenem and were considered to meet the criteria for the study. Sputum
culture, white cell count and axillary temperature were obtained for diag-
nostic guidance in all patients.

Results: The mean age was 61 +9 years, 6 were male, all patients were HIV
and tuberculosis negative, 1 patient was diabetic, another had an ulcer and
another was hypertensive. Regarding outcomes, all patients were complete-
ly treated for chest infection complications. However, a mild side effect was
observed in 1 patient.

Conclusions: Meropenem is an effective and safe antibiotic as evidenced
by bacterial culture and the mild adverse effect profile in post-operative
patients with antimicrobial-resistant infections.

Key words: infection, safety, resistance, efficacy, meropenem,
antimicrobial.

Introduction

There is commonly a risk of a patient developing infection after a sur-
gical operation [1], and the incidence of this occurrence after surgery
under general anesthetics varies between 17% and 18% [2]. General an-
esthetics and surgery negatively interfere with the normal way the lungs
remove secretions (phlegm). Pain from the surgery can also make breath-
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ing and productive coughing difficult. These may
lead to development of an infection within the
phlegm. The bacteria commonly associated with
this infection, particularly Staph spp. and Coliforms
(according to this study), may be controversially
accepted as part of the oropharyngeal flora [3].
Therefore, the presence of these potential patho-
gens in the oropharynx before an operation might
be related to the development of chest infection
after surgery. Post-operative chest infections are
usually treated in the hospital with antibiotics.
These agents may be given as oral therapy, but
intra-venous delivery is preferred in severe infec-
tions. First-line treatments are mostly 5-day cours-
es of amoxicillin, a macrolide (e.g. erythromycin,
clarithromycin, azithromycin, for those who are al-
lergic to penicillin) or cephalosporins (e.g. cefurox-
ime or ceftriaxone) [4]. Although these antibiotics
provide an excellent broad spectrum effect, they
require multiple dose therapy (possibly associated
with multiple side effects), which can sometimes
be inconvenient to patients (leading to no-com-
pliance) and have a possibility of developing drug
resistance [5]. Meropenem is an ultra-broad spec-
trum injectable antibiotic, a B-lactam belonging to
the carbapenem subgroup. It penetrates well into
many tissues and body fluid, including cerebrospi-
nal fluid (CSF), bile, heart valve, lungs, and peri-
toneal fluids [6]. It is bactericidal except against
Listeria monocytogenes, where it is bacteriostatic.
In contrast to other B-lactams, it is highly resis-
tant to degradation by B-lactamase or cephalo-
sporinases. Therefore, given the wide tissue dis-
tribution, bioavailability, ease of administration,
and degradation resistance, meropenem may be
a very effective drug for treating severe infections.

The problem of antimicrobial resistance is cur-
rently a world-wide medical and public health con-
cern [7]. Antimicrobial resistant organisms after
use of cephalosporins are perceived to be on the
increase. Normal practice is to use meropenem and
its congeners if available, to manage these resis-
tant strains post-operatively. There is however little
literature evidence to show meropenem’s efficacy
and safety in such cases in hospital settings in de-

Table I. Criteria or symptoms for chest infection [1]

Temperature > 36.8°C > 24 h after operation

Cough Developed or increased since
operation

Sputum culture Positive

Examination Crackles or wheezes

White blood cell count > 11 x 107 g/l

Total of 4 or more criteria present indicates chest
infection;

3 or less present indicates no chest infection

veloping countries. Therefore, this study evaluated
the efficacy and safety profile of meropenem as
therapy for antimicrobial-resistant post-operative
chest infections in a Nigerian specialist hospital.

Material and methods
Study design and eligibility

Patients diagnosed with antimicrobial resis-
tant post-operative chest infection at the Memfys
Hospital for Neurosurgery, a specialist and tertiary
hospital in Enugu, South Eastern Nigeria, between
October and November 2017 were included in this
study. Ethical approval to conduct this study was
obtained from the institutional ethics committee.

The overall study population comprised pa-
tients diagnosed with post-operative infection
and who had undergone a course of antibiotic
therapy, which included ceftriaxone as first-line
treatment in concomitance with other suppres-
sive antibiotics if the drug sensitivity test (DST)
showed sensitivity to these drugs and resistance
was diagnosed. However, patients included in this
study were those diagnosed with an episode of
ceftriaxone resistance.

Criteria for infection

Presence of infection was indicated by the clin-
ical criteria for diagnosis of post-operative chest
infection (Table ). These criteria include: tempera-
ture > 36.8°C, development of cough, crackles and
wheezes on examination, white blood cells (WBC)
count > 11 x 10° g/, and positive sputum culture
[1]; and one or more of the following: positive
blood culture, suggestive radiographic findings on
chest X-ray scan, increased purulence of sputum,
or faster heart rate. Patients who responded fully
to ceftriaxone treatment were excluded from the
study.

Treatment protocol for post-operative
infection

At the initial episode of chest infection, i.e.
24-48 h after the surgical operation (Table I1), pa-
tients were placed on ceftriaxone 1 g every 8 h
in combination with other suppressive antibiotics
which showed susceptibility. In the event of ther-
apeutic failure at the end of ceftriaxone therapy,
the first-line drugs were withdrawn and the pa-
tients were placed on meropenem in the second
phase of treatment. The outcomes at the end of
each episode therapy were also assessed through
the clinical observation chart reviews. Success of
treatment was defined as resolution of clinical
signs and symptoms of infection such that discon-
tinuation of antibiotics was deemed appropriate
with no recurrence; failure was defined as the per-
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Table 1l. Demographics and clinical status of patients 24-48 h after surgical operation

Patient ~Age  Gender Temperature Cough  Chest examination WBC [g/l] Sputum culture
[years] [°C]

1 54 Male 38.7 Yes Crackle, wheezes 20.0 x 10° Staph spp.

2 51 Male 39.1 None Crackles 19.0 x 10° Coliform

3 52 Female 39.9 Yes Crackles 21.0 x 10° Staph spp.

4 64 Male 39.6 Yes Crackles, wheezes 21.0 x 10° Coliform

5 68 Male 38.7 None Crackles 23.0 x 10° Staph spp.

6 71 Male 40.1 Yes Crackles 19.0 x 10° Coliform

7 69 Male 40.8 None Crackles, wheezes 20.0 x 10° Staph spp.

WBC — white blood cell.

sistence or progression of symptoms [8]. Patients’
records such as demographic and clinical data,
drug administration information, outcomes and
adverse effects were collected on a standardized
case report form. For clarification and accuracy of
data collection and analysis in the study, each pa-
tient was assigned a unique study number. Data
were collected carefully, and archived in a tam-
per-proof database.

Results
Patients’ characteristics

A total of 32 patients were diagnosed with
chest infection 24-48 h after the surgical opera-
tion. Twenty-eight of these patients were identi-
fied to have received ceftriaxone and other sup-
pressive antibiotics as first-line treatment during
their stay at the hospital. Four patients were
excluded from the study because their medical
treatment and laboratory charts could not show
complete clinical data required for the study. Of
these 28 patients, 19 had a successful treatment
with ceftriaxone and other adjunct antibiotics.
Of the remainder, 9 patients presented with cef-
triaxone resistance, 2 who were diagnosed with
severe sepsis were treated with piperacillin/tazo-
bactam, and 7 patients were treated with mero-
penem alone.

Mean age of the 7 patients was 61 +9 years
and the majority (85.7%) were male. Common
comorbidities included ulcer (14.3%), hyperten-
sion (14.3%), diabetes (14.3%) and history of
alcohol (71.4%). All patients were non-smok-
ers and had no history of chronic bronchitis or
chronic airway obstruction. Most of the surgical
diagnoses were cranial-related problems (57.1%)
while others (42.9) were spine related. Surgical
intervention was pursued in all patients. Onset of
clinical symptoms of chest infection occurred 24
h (71.4%) and 48 h (28.6%) after the surgical op-
eration. Some patients (57.1%) had a significant
level of consciousness, cough, wheezes and crack-

les; all patients had fever and a high WBC count
of more than 36.8°C and 11 x 10? g/l respectively.
Organisms obtained from sputum culture includ-
ed Staph spp. (57.1%), and Coliform (42.9%).

Patients’ clinical outcomes after treatment
protocols

In the initial treatment protocol, patients re-
ceived 5 days of treatment doses of ceftriaxone
1 g every 8 h in combination with other suppres-
sive antibiotics. Although the symptoms seemed
to have attenuated in 9 patients at the end of
treatment, it did not meet the criteria set for ‘no
chest infection” according to the study. Therefore,
the clinical outcome of ceftriaxone in these 9 pa-
tients was concluded a failure (Table Il1).

In the second treatment protocol, 7 of the pa-
tients who presented with ceftriaxone resistance
received meropenem for a duration of 3 days with
dosage according to severity of infection. In one
case (patient 1), a patient who had a sudden on-
set of severe low back pain (LBP) 3 days prior to
hospital admission was diagnosed with spinal
complications. He developed chest infection 24 h
after the operation; however, he continued to have
symptoms at the end of ceftriaxone intravenous
therapy and was given meropenem 1 g stat and
500 mg every 8 h. Clinical success was achieved
after 3 days and all antibiotics were discontinued
(Table 1V). The second case (patient 2) was a hy-
pertensive patient diagnosed with subarachnoid
hemorrhage. He developed chest infection 48 h
after surgery and continued to show symptoms
of infection at the end of ceftriaxone intravenous
therapy. He was subsequently given meropen-
em 1 g every 12 h; clinical success was achieved
after 3 days and the antibiotic was withdrawn.
In the third case (patient 3), a patient who had
surgical intervention for significant cerebrospinal
fluid pressure and continued to have symptoms
of chest infection at the end of ceftriaxone thera-
py, was subsequently given meropenem 1 g every
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Table IlI. Clinical outcomes of patients treated with ceftriaxone

Patient Duration Temperature Cough Chest WBC [g/l]  Sputum Other adjunct Clinical
on CT [°C] examination culture antibiotics outcome
[days]
1 5 38.1 Yes Wheezes 16.0 x 10°  Staph spp.  Levofloxacin in Failure
combination
with CT
2 6 37.8 None Crackles 19.0 x 10°  Coliform Metronidazole Failure
prior to CT
3 5 37.4 Yes Wheezes 17.0 x 10°  Staph spp. Streptomycin Failure
combination
with CT
4 5 38.3 Yes Wheezes, 19.0 x 10°  Coliform Levofloxacin in Failure
crackles combination
with CT
5 5 38.5 None Wheezes, 21.0 x 10° Staph spp.  Levofloxacin in Failure
crackles combination
with CT
6 6 38.7 Yes Wheezes, 19.0 x 10°  Coliform Levofloxacin in Failure
crackles combination
with CT
7 5 38.9 Yes Wheezes 18.0 x 10°  Staph spp. Ciprofloxacin Failure

in combination
with CT

CT - ceftriaxone; WBC: white blood cell; Success — defined as resolution of clinical signs and symptoms of infection, and clear infection on
sputum culture test; Failure — defined as any case not meeting criteria for success.

Table IV. Clinical outcomes of ceftriaxone-resistant patients treated with meropenem

Patient Duration Temperature Cough Chest WBC [g/l] Sputum Clinical

on MEM [°C] examination culture outcome

[days]

1 3 36.7 None None 9.0 x 10° None Success
2 3 36.9 None None 8.0 x 10° None Success
3 4 36.8 None None 12.0 x 10° None Success
4 3 36.9 Yes None 11.0 x 10° None Success
5 3 36.7 None None 8.0 x 10° None Success
6 3 36.8 None None 9.0 x 10° None Success
7 3 36.7 None None 7.0 x 10° None Success

MEM — meropenem, WBC — white blood cell, Success — defined as resolution of clinical signs and symptoms of infection, and clear infection
on sputum culture test, Failure — defined as any case not meeting criteria for success.

12 h and later 500 mg every 12 h in combination
with ciprofloxacin 500 mg every 12 h. Clinical suc-
cess was achieved after 4 days and all antibiotics
were stopped (Table IV).

In summary, all patients achieved clinical suc-
cess after the second treatment protocol (Ta-
ble 1V). Nonetheless, there was an occurrence of
a side effect in case 3 —a 52-year-old woman who
developed mild rashes in the neck region after
2 days of administration of meropenem. This led
to administered dose reduction from 1 g 12 hourly
to 500 mg 12 hourly. The rashes disappeared after
7 days and she was considered a clinical success
at the end of therapy.

Discussion

Medication and drug use evaluation is a meth-
od of evaluating and ensuring the appropriate use
of drugs. It is a method for attaining information
to improve rational drug therapy in the clinical
setting [9, 10]. While drug use evaluation ensures
that medicines are used appropriately, medication
use evaluation emphasizes improving patients’
outcomes and individual quality of life. However,
both promote optimal medication therapy and
ensure that drug therapy meets current standard
of care. Drug use review could access the entire
process of medication use, including indications,
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dose and route of administration, treatment du-
ration, drug interaction and outcomes [10]. Thus,
the study was conceived and adopted from the
concept of the WHO to evaluate the use and out-
come of a therapeutic indication.

In the series, we presented 7 cases of antimi-
crobial-resistance post-operative chest infection
treated with meropenem. Our results showed
a 100% success rate among patients on an av-
erage duration of 3 days of therapy. In a similar
study evaluating the use of meropenem in septic
patients, the success rate was found to be more
than 80% [11].

Since all the first-line antimicrobials failed,
meropenem was given alone as monotherapy ex-
cept in one case. Since all patients were clear of
infection at the end of meropenem therapy, this
suggests that meropenem may not require an an-
timicrobial adjunctive for clinical intervention of
especially post-operative chest infections. How-
ever, 1 patient had an occurrence of a side effect
which could be attributed to mild drug allergy. The
patient had a reduction in the dose of meropen-
em and was also clear of infection at the end of
therapy.

While it was noted that we set criteria for pres-
ence or absence of chest infection, we also had an
ultimate conclusion with the sputum culture test.
This is likely a common test used in hospitals in
Nigeria which do not have access to modern X-ray
technology for the diagnosis of chest infection;
however, whether it is an adequate or accurate
method calls for further study. Outcomes of treat-
ment (e.g. temperature, white cell count) were
monitoring parameters for ascertaining cleared
infection.

The main limitation of this study was assessing
a small sample of study subjects. We included only
7 patients for use of meropenem in treatment of
antimicrobial-resistant post-operative chest in-
fection. This sample population seemed small
and may present a possibility of an incomplete or
inadequate conclusion of the outcomes associat-
ed with the use of meropenem. However, owing
to the fact that this study was set in a sizeable
hospital, the small group of patients may not fully
reflect the outcome of meropenem use in a larger
population or different setting [11]. Nonetheless,
the study shows efficacy and an appreciable safe-
ty outline for meropenem use in mild or severe
antimicrobial-resistant post-operative chest infec-
tion. Thus, the information or data from this study
are explicitly useable for the treatment of antimi-
crobial-resistant post-operative chest infections in
a clinical or hospital setting.

In conclusion, according to our results, mero-
penem has been proven to be a very effective and
safe antibiotic; thus it should be adopted as treat-

ment for complicated post-operative chest infec-
tions. It should be encouraged in severe infections
and situations where chances are not to be taken.

A further study with a larger sample group
should be conducted to appropriately access the
side effects associated with meropenem use in
a hospital setting. Finally, this study will help and
prove useful to medical practitioners in both clini-
cal and hospital settings.
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