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ABSTRACT

Antibiotics remains an issue in intensive care units (ICUs), because of its overuse and the emergence of bacterial resistance. The objective of the
study was to evaluate the prescription of antibiotics in ICUs at university teaching and the regional hospitals in Mali.

PATIENTS AND METHODS: It was a cross sectorial retrospective and multicentric study over six months. The inclusion criteria were, all the
patients hospitalized in ICUs at least for 48 hours with antibiotic treatment. We also included the cost of the daily consumption of antibiotics. The
Microsoft excel was used for data entry and the data analysis was done with the software Epi info version 3.5.2.

RESULTS: Five hundred sixty-and-six (566) patient files responded to the inclusion criteria. The antibiotics prescription rate was 43.3%. The
mean age of the patients was 36.8 + 20.7. The women were more represented (59.7%). The monotherapy (60.6%) was the most common concept
use. The third-generation cephalosporin (3GC) was used in monotherapy (27.7%). The average volume of consumption of antibiotics in
monotherapy was the highest. The analysis of the data showed that the volume consumption of antibiotics was different according to grade of the
prescribers which was respectively 98972.3 for anaesthesia & intensive care residents and 74990.7 for anaesthetist-intensivist. The treatment was
reviewed during the first 48 hours (99.8%) and was readapted in 106 of the patients (18.7%). We mainly increased the doses of antibiotics 77.4%.
The average duration of the treatment was 5.2 +3.7 (days).

CONCLUSION: The use of antibiotics remains high and uncontrol in intensive care units in Mali, which could be explain by the limited blood
culture testing and insufficient of qualified human resource in some of the regional hospitals.
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INTRODUCTION

The rational use of antibiotics for the control of multi-resistant bacteria
has become a significant public health issue. The proper use of
antibiotics seems to be a must for the security of the planet. In Africa,
antibiotic therapy in hospitals raises many socio-economic and
behavioral problems. Thus, the good usage of antibiotic remains a big
challenge for these countries.

The consumption of antibiotics remains high in ICUs because of the
prevalence of severe infections and the severity of the clinical picture
of patients. Treatment is initially empirical and often uses broad-
spectrum antibiotics [1-2]. Consumption is estimated to be 70% of
patients hospitalized in intensive care in France [3], making the ICU a
place of increased antibiotics consumption. In the United States, the
percentage of patients receiving antibiotic treatment increased from
32% to 53% between 1988 and 1994 (4). During the same period, the
use of broad-spectrum antibiotics increased by 24 to 47 % (4). Such an
increase in consumption is not without consequences because it
contributes to the emergence of resistance and high cost. The treatment
is broad-spectrum and is unsuitable in 30 to 50% [1-5], thereby,

highlighting the misuse of antibiotics in ICUs. There is ample literature
on the link between prescription antibiotics, their volume and the
emergence of resistance (4.5).

The proper use of antibiotics has been a going discussion amongst
experts worldwide, and there has been experimentation of various
strategies. One of the principles of control of bacterial resistance is
to ensure the proper use of antibiotics to avoid the emergence and
spread of MRBs (multi-resistant bacteria), to reduce the volume of
consumption and the treatment duration. Thus, the proper use in
antibiotic therapy starts with choosing the correct antibiotic, dosage
for the suitable duration that is right patient. In order to fulfil these
conditions, the choice must take into account three parameters: the
site of infection, the bacteria and the underlying conditions [5].The
current attempts to reduce this trend are the usage of written
protocols, re-evaluation of treatments within 24 to 72 hours after the
initiation of treatment, and reducing prescription duration.

We began this work to evaluate antibiotic therapy in seven Intensive
Care Units in Mali.
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METHODOLOGY

This study took place in the ICUs of four university teaching hospitals
and three regional hospitals in Mali. The data collection occurred
between January 1 and June 30", 2018; as a cross-sectorial,
multicentric retrospective and analytical study. The study population
involved patients hospitalized ICUs for at least 48 hours with a
prescription of antibiotics. The criteria initially focused on the daily
antibiotic consumption in terms of price (Price x daily quantities) [8].
The second was the reassessment, readaptation and duration of the
treatment after 48 hours.

Microsoft Excel was the primary tool for data entry and, the data
analysis was done with the software Epi info version 3.5.2.
Quantitative variables have indicated a central tendency indicator
(mean, proportion) framed by a 95% confidence interval for proportion
and parametric comparison of continuous, and the Chi2 test for
methodological testing. To compare the observed treatment with the
outcome, we used the Wilcoxon test for matched series. The different
averages of the volume consumptions were calculated as follows, the
average daily dose of the different antibiotics then the average dose
stay (average dose stay = average daily dose X the number of days of
hospitalization) and the average of the Volume of consumption
corresponded to the price of each molecule x the average dose stay [6].
Confidentiality of the data was ensured throughout the study.

Patient confidentiality is paramount and there is no conflict of
interest.

RESULTS

There was a total of One thousand-three-hundred and eight patients'
admission in the ICUs during the study period. Five hundred sixty-six
patient's files had information on prescribed and received antibiotics
treatment with arate 0f43.3%. The mean age of the patients was 36.8 +
20.7. The women were more represented 59.7%. Hundred and thirty
patients (23.0%) received at least one antibiotic as a monotherapy
before admission in ICUs which include the third Generation
Cephalosporin (37.7%), Aminopenicillin, Oxapenam (14.6%,),
Fluoroquinolone (1.5%) and Carbapenem (0.8%). The arguments of
prescribing antibiotics were based on the clinic (58.8%), national
protocol (31.1%) and microbiological (0.7%). The characteristics of
antibiotics prescribed are listed in Table I. One hundred and sixty-four
patients received either antibiotherapy (71.0%) or prophylaxis
(29.0%). Among the patients who received antibioprophylaxis 86 were
changed into antibiotherapy based on the clinic. The average duration
of prophylaxis was 4+1.8 days. A total of 488 patients received
antibiotic therapy. The sites of infection identify were gynaeco-
obstetric (30.2%), digestive (18.4%), urinary (12.0%), pulmonary
(8.1%), cutaneous-mucosal (4.2%), osteoarticular (2.3%) and cerebro-
meningeal (1.2%). The prescription was made by of anesthesia
&intensive care residents (53.5%) and anaesthetist & intensivist
(35.3%). Three hundred and twenty-three patients received
monotherapy (57%). The modalities of prescription are listed in Table
II. The 3GC was the most commonly used in monotherapy (48.6%)
then Amino penicillin (32.8%). The bitherapy was either the
combination of 3GC + 5 Nitro imidazole (68.7%) or Amino penicillin
+ 5 Nitro imidazole (16.3) or 3GC + aminoglycoside (15%). The
tritherapy was the combination of 3GC + 5 Nitro imidazole +
Aminoglycoside (88.2%). The volumes consumption of antibiotic
listed in Figure 1. The average volume of consumption was 239673.6
in monotherapy, 98811.4 in bitherapy and 36322.8 in tritherapy.
According to prescribers, the volume consumption was 98972.3 for &
anaesthetist intensivist, 74990.7 for the residents and 72240.7 for
paramedics. The treatment was re-evaluated in 99.8% of the cases
which was 97% within 48 hours and 2.8% after 48 hours. The treatment
was re-adapted in 106 patients (18.7%). The re-adaptation criteria
were clinical (89 patients) and microbiological (17 patients). The
treatment was escalated (77.4%) and de-escalation (22.6%). The
average duration of treatment was 5.2 + 3.7 days with therange 2 to41.

COMMENTSAND DISCUSSION

The ICUs remain a place for high consumption of antibiotics. This
original study in Mali had evaluated the use of antibiotics in ICUs with
a limited resource. The limitations of this study were, its retrospective
character, lack of information on the targeted bacteria and the expected
duration of treatment in the patients's files. This study carried out in 7
hospitals with an ICU shows a frequency of 43.3% of antibiotic use.
This figure can be superimposed on the data in the literature.
Lemanissier, Aubry and al who found 46.4% of patients hospitalized in

intensive care under antibiotics. In our series the prescription criteria
were clinical in 58.8% followed by national consensus in 31.1%. This
attitude is found in the majority of series where empirical treatment is
based on clinical arguments [2-5] . Contrary to our data, lung disease is
largely in the lead, followed by urinary tract infection in several series
[10-13].

This condition alone justifies half of the antibiotic prescriptions in
ICUs [4]. Our study was carried out in surgical ICU with a different
population than medical ICUs where most of the data comes from.
The high frequency of empirical treatment is explained by the absence
of diagnostic procedures in some centers. This may explain the timid
use of biology in our series. This situation explains the misuse of
broad-spectrum antibiotics with combinations of two or even three
antibiotics [7,8]. The volume of antibiotic consumption was high in
our series. In our sub-region, ceftriaxone remains the most used
antibiotic in probabilistic (98.2%) and its prescription is inappropriate
in 29.5% and not guided by a protocol [9,10]. Our method of
calculating consumption volumes could be discussed because in other
series the method of calculation was the defined daily dose. Our choice
is justified in order to understand the economic impact and also on the
ecosystem. Other methods of calculation are described in the literature
and adopted by countries with limited ICU [3.,4,11]. The analysis of
volumes reveals an increase in consumption which challenges
prescribers on strategies and reflections for a decrease. Indeed, there is
a correlation between the consumption of antibiotics agents and the
emergence of multi-resistant bacteria. Thus, the reduction in
consumption requires the provision of diagnostic tools to prescribers,
as some studies show (3,12,13). Bacteriological examinations make it
possible to reduce the consumption of anti-infectives by 20%. Also, the
recommendations insist on bacteriological samples before any
antibiotic therapy. Infectious emergencies requiring antibiotics before
four hours are generally limited to septic shock, bacterial meningitis
and febrile neutropenia [14-17]. In other cases, a wait-and-see attitude
must be advocated. After a reassessment that was performed in the
majority of cases in our series at 72 hours of treatment.

The recommendations envisage this systematic reassessment at 48-72
hours and consider de-escalation [3]. The attitude consisted of a
therapeutic escalation in 77% on clinical criteria. The insufficient
contribution of bacteriology could explain this situation, which is
found in structures with limited resources [9]. De-escalation is the safe
method in the proper use of antibiotics because it reduces the risk of
selections of resistant mutants and contributes to a reduction in the
volume of consumption. De-escalation consists in closely adapting the
spectrum of curative antibiotic therapy to the data of the antibiogram.
This strategy is guided by bacteriological results but also can be guided
by local epidemiology (12,13(. Short-term treatments are increasingly
recommended in several series with a median of 6 days (18,19,20(. In
our series this trend was respected in the majority of cases.
Microbiology plays an important role in this strategy with other
potential benefits such as a reduction in antibiotic-related side effects
and a reduction in costs and conversely too short treatment can be a
source of relapses with a risk of increased mortality and morbidity
(21,22,23(. In the face of these alarming findings, it is urgent to develop
a program for the proper use of antibiotics adapted to our local realities
in order to reduce the emergence of bacterial resistance with a
significant reduction in the consumption of antibiotics.

CONCLUSIONS

The consumption of antibiotics remains high in services in ICUs Mali
with insufficient intake of microbiology. The proper use of anti-
infectives is a combination of strategies leading to a reduction in
consumption in order to prevent the emergence of resistant bacteria.
Efforts must be made to raise the level of the technical platforms in
order to increase the contribution of microbiology.
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Table 2: Antibiotics protocols used

Aptbwonss pravscds vaed
(] ™)
(59 B ik
Mboatenpy  Ammcpenals o8 n:
Amssopessals = Ouapeoam L] 108
300 = T Newo mmadacvies Wi 4 ]
B terags Ampepeneile * L Nsealarls b} 42
IOC = ammondes o is
ML - I Nprmmdazpie - smmondn [H .
Trtweespy
Fluoroquanolone = £-X dazole = = 2 04
Traadenpy 1 02

3GC: Third Generation Cephalosporin.
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