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ABSTRACT

Background: The burden of infectious diseases among Nigerian children is high. These children are often prescribed antibiotics
during periods of hospitalisation. Unfortunately antibiotic resistance (ABR) threatens the availability and efficacy of antibiotics
for use by vulnerable children and the future generations. Monitoring prescribing trends in our hospital as a means of identifying
targets for improving prescribing is inevitable.

Objective: The aim of the study was to evaluate antibiotic prescribing practices for hospitalised children with suspected bacterial
infections in a Paediatric hospital in Nigeria.

Methods: A retrospective survey was carried out using case notes of previously hospitalised patients admitted between January
and June 2016. Data from 150 case notes of patients admitted for suspected bacterial infections were collected using a predesigned
data collection form. Patients’ demographics, infection type, details of prescribed antibiotics, length of hospital stay and
microbiological assessments were noted. Data were analysed using statistical package for social sciences (SPSS) version 22.
Frequencies and percentages were calculated for categorical variables. Means and standard deviations were calculated for
continuous (numerical) variables. Correlation was also employed in the analysis.

Results: Of the 150 patients, 53.3% were males and 86% were children under 5 years of age. The mean duration of hospital
stay was 7.59 (£ 5.4) days. The most common infections were respiratory tract infection (32%) and sepsis (31.3%). The
most common empirically prescribed antibiotics at the onset of admission were Gentamicin and a fixed dose combination of
Ampicillin/Cloxacillin which were prescribed for 64.7% and 52.7% of the patients respectively. Cultures were ordered for only 7
(4.7%) of patients at the onset of hospitalisation. All antibiotics administered on admission were parenteral formulations and only
4% of the patients had their antibiotic switched to oral route on or before the third day of patients’ admission. Another 71.3%
were converted to oral formulations on the day of discharge from the hospital. A total of 87.3% were discharged on antibiotics and
the most commonly prescribed antibiotic at discharge was Cefixime (37.2% of antibiotics prescribed as take home medication).
Conclusions: Antibiotics were started empirically in all cases and cultures were ordered for few patients at the start of antibiotic
therapy. Cultures should be more frequently ordered in the hospital to guide antibiotic prescribing for patients admitted
for suspected bacterial infections. In addition, timely intravenous (IV) to oral (PO) antibiotic switch should be practised
whenever appropriate. Educating physicians on the benefits of early switch from IV to PO formulations when appropriate is
also recommended. Initiatives such as the “Antibiotic Time out” or Start Smart-then Focus approach will be appropriate in the
hospital. Introduction of an empiric antibiotic policy in the hospital is highly recommended.
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1. INTRODUCTION

Antibiotics are among the most commonly prescribed drugs
in paediatrics and they form a critically important part of
paediatric medical care in low and middle income countries
(LMICs) where infectious diseases are the leading cause of
child mortality.!!! Undoubtedly, many children especially
those living in developing countries such as Nigeria have
benefited from the use of antibiotics against infectious dis-
eases. Sadly, antibiotic resistance (ABR) is now an issue
of worldwide concern to all stakeholders including policy
makers.

Infants and children are among the most vulnerable groups
in the contraction of illness, routine use of antibiotics and
subsequent ABR."?) According to ReAct (Action on ABR),
neonates and children are a major group affected by ABR."!
In addition, recent findings from a United States study show
that antibiotic resistant infections are on the increase even
among children.[* The problem of ABR is particularly preva-
lent in resource limited countries and is fuelled by irrational
antibiotic prescribing.l! The consequences not only affect
patients’ lives but also go beyond the individual patient, af-
fecting healthcare systems and societies around the world."!

Antibiotics are frequently prescribed irrationally in terms of
type, dose, duration and indication.[®! Optimal prescribing of
antibiotics is the first step in reducing ABR, which implies
that antibiotics must be appropriately used and regulated
in all hospital settings.”! To achieve this, hospitals need
to ensure that the most appropriate antibiotics are selected
in correct doses for appropriate duration of time and in a
manner that does not encourage the development of resistant
strains.

It is important to note that robust data on the use of antibiotics
are lacking for hospitalised children.’®! According to Irwin
and Sharland,”! little is known about the exposure to antibi-
otics in hospitalised children, particularly in resource poor
countries where the burden of infectious disease is highest. It
is therefore important to generate such data through studies
of antibiotic use in children. In addition, it is a pivotal step
for improving the use of antibiotics and ultimately patient
outcome in this vulnerable population.

Broad spectrum antibiotics are often the empiric drugs of
choice in the management of infections especially for hospi-
talised patients.''! These may be appropriate as the causative
agents may not be known. However prescribers should be
more aware that a more broad spectrum empirical therapy
does not result in a more effective treatment, but does in-
crease the possibility of ABR.!'!l Modifications of empirical
antibiotic therapy when warranted by culture results or clini-
cal signs are recommended to control antimicrobial overuse
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and resistance.'” One of the 12 step strategies for reduc-
ing antimicrobial resistance in hospitalised children includes
the need to target empiric antimicrobial therapy to likely
pathogens and also to target definitive antimicrobial therapy
to known pathogens through de-escalation or escalation.!*!
Culture and sensitivity testing should help physicians modify
antibiotic therapy prescribed for patients at the onset of hos-
pitalisation. Discontinuation of ceftriaxone in 30% of cases
after negative blood culture was identified as an indication
to rational antibiotic use in patients admitted in a Pakistan
hospital.l'4]

Parenteral antibiotic use is seemingly common among hos-
pitalised paediatric patients especially at the onset of admis-
sion. The extent to which early switch from parenteral to
oral antibiotic formulations is carried out should be verified.
Considering the paucity of data on antibiotic prescribing
for hospitalised patients in Nigeria, this study sought to as-
sess antibiotic prescribing specifically for inpatients admitted
with a suspected bacterial infection diagnosis in a paediatric
hospital in Nigeria.

2. METHODS

A retrospective study was carried out at a free standing spe-
cialist hospital for children located in a densely populated
part of Lagos Island in Lagos State, Nigeria. The hospital
offers a wide range of services for neonates and paediatric
patients and also has a functioning intensive care unit for
neonates. Permission for this study was obtained from the
Health Service Commission of the Lagos State Ministry of
Health, Lagos Nigeria.

The survey was carried out using case notes of previously hos-
pitalised patients admitted between January and June 2016.
The case notes were retrieved from the health records depart-
ment of the hospital. One of the investigators (a postgraduate
pharmacist) studied these case notes and identified patients
based on specified inclusion criteria (patients admitted for
a suspected infection and commenced antibiotic on the day
of admission). Patients admitted for other reasons other
than for an infection or those with a length of stay less than
three days were excluded from the survey. A predesigned
data collection form was used to collect the following de-
tails from the case notes: patients’ demographics, duration
of hospital stay, diagnosis, diagnostic information such as
fever, white blood cell (WBC) count and whether patient was
concurrently treated for malaria. Information on prescribed
antibiotic(s) on admission and practice of intravenous (IV) to
oral (PO) switch on or before third day of hospital admission
was noted. Results of microbiological evaluation and sub-
sequent adjustment to antibiotic therapy following positive
cultures (if any) was also documented. Antibiotics given as
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take home medication were also recorded.

Data were analysed using SPSS version 22. Frequencies and
percentages were calculated for categorical variables. Means
and standard deviations were calculated for continuous (nu-
merical) variables. Correlation was also employed in the
analysis.

3. RESULTS

Table 1 reflects the demographic and clinical characteristics
of patients. Of the 150 patients, the proportion of males to
females was 53.3%:46.7%. The patients were predominantly
paediatric patients 83.3% (age > 28 days), while 16.7% were
neonates (< 28 days). Overall 86% were children under 5
years of age. Findings also show that 51.3% of patients had
fever on admission (defined as temperature over 38°C). The
first white blood cell count value at the onset of hospitalisa-
tion was considered to be normal in 40.7% of patients and
abnormal in 59.3% (Normal WBC count defined as more
than 4,000 or less than 12,000 cells per pl). Slightly less
than half of the patients (47.3%) had positive malaria parasite
blood test and were subsequently treated for malaria. The
mean duration of hospital stay was 7.59 (£ 5.4) days. Of
the 150 admitted patients, 46 (30.7%) were referred from
other hospitals. Previous antibiotic use either from referred
hospital or through self-medication was documented in case
notes of 38% of all the hospitalised patients.

Table 1. Socio-demographic and clinical data on admission

Characteristics Sub-group Number (%)
Sex Male 80 (53.3)
Female 70 (46.7)
<28 days 25 (16.7)
29 days - 12 months 58 (38.7)
Age of child > | year-5 years 46 (30.7)
> 5 years-12 years 19 (12.7)
> 12 years 2(1.3)
>3-7 101 (67.3)
Length ofstayin ~ 8-14 38(25.3)
days 15-21 74.7)
>21 4(2.7)
Fever Fever 77 (51.3)
No Fever 73 (48.7)
. Normal 61 (40.7)
White blood cell Abnormal 89 (59.3)
Infections with Yes 71 (47.3)
comorbid malaria  No 79 (52.7)
Respiratory Tract Infections 19 (26.8)
. . Central Nervous System 18 (25.3)
Specmc |nf_ect|ons Sepsis 17 (23.9)
with malaria
Gastrointestinal 11 (15.5)
Others 6 (8.5)

Details of the most common suspected infections were in-
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fections of the respiratory tract (32%), sepsis (31.3%) and
central nervous system (17.3%) respectively as shown in
Figure 1. For respiratory tract infections, pneumonia was
the most occurring, comprising 81.3% of all respiratory tract
infections. The most commonly prescribed antibiotic for
the treatment of respiratory infections were a combination
of cefuroxime and gentamicin, which were prescribed for
31.3% of patients. A combination of ampicillin/cloxacillin
and gentamicin were commonly prescribed for 51.1% of pa-
tients with sepsis while ceftriaxone was the most commonly
prescribed antibiotic (42.3% of patients) for infections of the
central nervous system as shown in Table 2.
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Figure 1. Distribution of types of infections among
hospitalised children

CNS = Central nervous system, UTI = Urinary tract infection, GIT
= Gastrointestinal tract, SSTI = Skin and sofft tissue infection, BJ =
Bone and Joint infections
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Figure 2. Percentage of patients on different Antibiotics
empirically prescribed at the onset of hospitalisation

At the onset of admission, 251 antibiotic courses were pre-
scribed for 150 patients. Overall, a total of 9 different antibi-
otic types were prescribed alone or in combination for sus-
pected infections, with gentamicin and ampicillin/cloxacillin
respectively being prescribed for 64.7% and 52.7% of pa-
tients at the onset of hospitalisation (see Figure 2).
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Table 2. Type and number of antibiotics prescribed for different infections

Diagnosis/number of patients with condition

Antibiotic treatment given

Number of patients (%)

Respiratory Tract Infections (48)

Sepsis (47)

Central Nervous System (26)

Gastrointestinal (14)

Urinary tract (5)

Skin and soft tissue (7)

Bone and Joint (3)

Cefuroxime + gentamicin 15 (31.3)
Ampicillin/cloxacillin + gentamicin 18 (37.5)
Cefuroxime 9(18.8)
Ampicillin/cloxacillin 4(8.3)
Ceftriaxone 2(4.2)
Ampicillin/cloxacillin + gentamicin 24 (51.1)
Ampicillin/cloxacillin 7 (14.9)
Ampicillin/sulbactam + gentamicin 7(14.9)
Ceftazidime + gentamicin 6 (12.8)
Ceftriaxone 1(2.1)
Ceftriaxone + gentamicin 1(2.1)
Cefuroxime + gentamicin 1(2.1)
Ceftriaxone 11 (42.3)
Ceftriaxone + gentamicin 6 (23.1)
Ampicillin/cloxacillin + gentamicin 4 (15.4)
Ceftriaxone + ampicillin 3(11.5)
Ampicillin cloxacillin 1(3.8)
Ceftriaxone + crystalline penicillin 1(3.8)
Ampicillin/cloxacillin + gentamicin 6 (42.9)
Ampicillin/cloxacillin 4 (28.6)
Cefuroxime 3(21.4)
Amoxicillin/ clavulanate 1(7.1)
Cefuroxime + gentamicin 2 (40)
Ampicillin/cloxacillin + gentamicin 2 (40)
Ceftriaxone 1(20)
Cefuroxime 4 (57.1)
Ceftriaxone 1(14.3)
Cefuroxime + gentamicin 1(14.3)
Ampicillin/cloxacillin + gentamicin 1(14.3)
Ampicillin/cloxacillin + gentamicin 2 (66.7)
Ceftriaxone + gentamicin 1(33.3)

Antibiotic prescription characteristics at the onset of admis-
sion and during the entire period of hospital stay is shown
in Table 3. A total of 349 antibiotic courses were prescribed
for the entire duration of hospital stay. Individual patients
received between 1 and 6 antibiotics during their hospital
stay and mean number of antibiotic per patient was 2.33.

Of the 150 patients admitted on the basis of a possible infec-
tion, cultures were ordered for 7 (4.7%) patients within the
first day of admission and none of the cultures was subse-
quently reported positive. However, for the entire duration of
hospital stay, cultures were ordered for 19 (12.7%) of the pa-
tients, with cerebrospinal fluid and blood cultures accounting
for 52.6% and 31.6% of all cultures respectively. Out of all

Published by Sciedu Press

ordered cultures done during the entire hospital stay, only 2
(10.5%) yielded positive growth. One blood culture yielded
Staphylococcus spp. and the second yielded a mixed growth
of Klebsiella spp. and Pseudomonas aeruginosa. Positive
culture results did not lead to any change in the antibiotic
course administered at the time culture results were available.
In one of the patients however, the sensitivity profile of the
isolated organism corresponded to the choice of the already
prescribed antibiotic for the patient.

All patients (100%) were administered IV antibiotics on
admission and only 4% of patients had their prescription
switched to the oral route by the third day of therapy, while
another 71.3% had their antibiotic converted to the oral route
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on the day of discharge as part of the patients discharge plan
from hospital. There was a very high positive significant cor-
relation (r = 0.951, p < .001) between length of IV antibiotics
therapy and duration of hospital stay, as it was observed that
the duration of IV therapy increased with duration of hospi-
tal stay and vice versa. Also observed was that 62 (41.3%)
patients had missed at least one dose of prescribed antibi-
otic during their hospital stay. Although ceftriaxone was the

Table 3. Antibiotic prescription characteristics

fourth most commonly prescribed antibiotic (see Figure 2),
it was the most commonly missed medication, accounting
for 37.9% of missed doses. Overall, 87.3% of the patients
were discharged on antibiotics and the three most commonly
prescribed take home antibiotic medications were cefixime
(37.2%), cefuroxime (27%) and ampicillin/cloxacillin com-
bination (18.2%).

Prescription characteristics Sub-group Number (%)
Number of initial antibiotics prescribed for patients at onset of 1 49 (32.7)
hospitalisation 2 101(67.3)
1 36 (24)
2 58 (38.7)
L . . . . 3 38(25.3)
Total number of antibiotics prescribed during the entire hospital stay
4 10 (6.7)
5 7(47)
6 1(0.7)
. L o Yes 6 (4)
1V to PO conversion within first three days of hospitalisation
No 144 (96)
. . Yes 107 (71.3)
1V to PO conversion on day of discharge
No 32 (21.3)
. _ Yes 131 (87.3)
Discharged on antibiotic
No 19 (12.7)
. I . o Yes 62 (41.3)
Missed antibiotic doses during hospitalisation
No 88 (58.7)

4. DISCUSSION

From the study, respiratory tract infection and sepsis showed
the highest frequencies of occurrence. This is similar to
a study carried out in Tanzanial'"! where both conditions
were also identified as the most common reasons for hospi-
talisation. Amongst respiratory infections, pneumonia was
observed to be the most frequent infection for which an-
tibiotics were prescribed. Similar studies in Ethiopia and
Tanzania showed that pneumonia was implicated as the most
common reason for hospitalisation.['®!°! This implies that
pneumonia is a major cause of morbidity and hospitalisation
among children in these African countries.

The most commonly prescribed antibiotics in this study were
gentamicin and a fixed dose combination (FDC) of ampi-
cillin/cloxacillin which were prescribed for 64.7% and 52.7%
of patients respectively. Antibiotic selection in this hospital is
possibly influenced by the clinical guidelines of the hospital
which advocates the use of ampicillin/cloxacillin in combi-
nation with an aminoglycoside (gentamicin) for infections
such as pneumonia and sepsis.
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Findings from other studies in similar patient populations
reported ampicillin and gentamicin as the most commonly
prescribed antibiotics.!'>18] while ceftriaxone and gentam-
icin were the most common in two Ethiopian hospitals.[161%]
In the hospital investigated, we observed that ceftriaxone
was the fourth commonly prescribed antibiotic and the most
often prescribed for patients with meningitis. It appears that
the use of ceftriaxone in this hospital is selective as findings
from other studies identified ceftriaxone as the most common
antibiotic prescribed in their hospitals.!417-19:20]

Ampicillin/cloxacillin combination was also observed to be
the second most commonly prescribed antibiotic in the hospi-
tal. This fixed dose combination (FDC) was also reportedly
used in Nepal?!l and Indian'??! hospitals. However, Poudel
et al.[?3l opined that contrary to its wide spread use, data
regarding the justification for the use of this combination
were lacking. Although, the British National Formulary
(BNF) is widely used in Nigeria, this FDC ampicillin and
cloxacillin is not mentioned or referenced in the BNF for
children (BNFC).I?*! This is in line with Poudel’s statement
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that worldwide accepted drug information sources like the
BNF and the United States Pharmacopoeia Drug Information
(USPDI) did not approve this FDC.!?3]

Of the 150 patients treated for a suspected infection,
71(47.3%) of these patients were treated with an antimalarial
during their hospital stay. Malaria was described as a driver
of antibiotic use in Zambia and Uganda study.'>! However
in this hospital appropriate test to support the administra-
tion of an antimalarial during their hospital stay was carried
out. This was informed by the fact that Nigeria is a malaria
endemic country, it is therefore likely that infections and
malaria could co-exist during the period of hospitalisation
especially in children. A total of 59.3% of patients had ab-
normal WBCs, suggestive of the presence of an infection in
patients who had a minimum length of stay of 3 days. How-
ever, the percentage of cultures ordered at the beginning of
therapy appears low, though sepsis (either in neonatal or pae-
diatric patients) accounted for 31.3% of hospitalised patients
in this hospital. It is important to note that the Surviving
Sepsis Campaign Guideline, 2012 recommends obtaining
appropriate cultures before antimicrobial therapy is initiated
if such cultures do not cause significant delay in the start of
antimicrobials. The rationale is that this practice is essen-
tial to confirm infection as well as the responsible pathogen,
and to allow for de-escalation of antimicrobial therapy after
receipt of susceptibility profile.!>¢!

In Pakistan, findings from a study of 131 hospitalised chil-
dren reported that blood cultures were done for 114 (87%)
although only 10 cases (8.8%) were found to be culture pos-
itive.[!#] Palikhe!"! reported that among 121 patients clin-
ically diagnosed with infectious diseases, specimens were
taken for cultures in only 24 cases (19.8%), out of which 13
specimens (54.2%) showed positive culture results. Another
study reported that doctors in two healthcare facilities did
not routinely send samples for microbiological testing, im-
plying that there was no laboratory confirmation performed
to adjust the initial empiric antibiotic therapy./*?! In another
study, antimicrobial treatment was guided by the results of
laboratory tests in just 14.3% of cases, which the authors
described as far from satisfactory.?’!

In the current study, only 7 (4.7%) and 19 (8.67%) patients
had cultures at the beginning and during the whole dura-
tion of hospitalisation respectively. None of the cultures
done at the onset of hospitalisation yielded any growth while
only 2 of the 19 cultures done during the entire period of
stay yielded positive growth. Badiya et al.”?’! also reported
the low yield of culture tests and stated that this scenario
often frustrates clinicians. In our study, 38% of patients al-
ready had prior antibiotic use as stated in patients’ case notes.
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Exposure to antibiotics prior to hospitalisation could com-
promise culture results. Palikhe!?!! however emphasised the
importance of ensuring that appropriate cultures are ordered
before initiation of antibiotics. Use of cultures as a means of
ensuring a more definitive approach to antibiotics prescrib-
ing should be encouraged possibly through the development
and implementation of an Empiric Antibiotic Policy in the
hospital.

Another finding in this study was that IV to PO conversion
occurred in only 4% of patients by the third day of therapy.
It appeared that the practice of conversion was more often
implemented on the day of discharge as part of patient’s dis-
charge plan. In another study, Feleke et al.['! reported that
parenteral to oral shift was not practised at all for hospitalised
paediatric patients and suggested that the issue needed urgent
solution. This observation is similar to the findings from an-
other study in paediatric patients where the authors called
for increasing professionals’ awareness about antibiotics par-
ticularly the benefit of parenteral to oral conversion.!'”! The
practice of delaying IV to PO conversion till the day of dis-
charge is very likely to contribute to an extension of antibiotic
duration, increased cost of medications, more chances of ex-
periencing adverse reactions or even infections associated
with the use of IV lines.

The practice of IV to PO switch should be implemented,
keeping in view the patients’ clinical status including the
ability to tolerate oral medications, which could be a chal-
lenge particularly for neonates. However opportunities for
switching when appropriate and not necessarily on the day
of patients discharge as (observed in this study) should be
considered. Specifically, stepping down to the appropri-
ate oral antibiotic when improvement is sustained is recom-
mended in the guidelines for management of Community
Acquired Pneumoniae (CAP) in Nigeria.!”®! In addition, the
review of choice, dose and route of administration of pre-
scribed antibiotic at certain time points (48-72 hours) as
recommended by the Centers for Disease Control and Pre-
vention (CDC) and other reputable global authorities should
be encouraged.!?®-3% Antibiotic Time out!*”! and Start Smart-
Then Focus*’! approach are examples of such initiatives
prompting physicians to perform reviews with the aim of
taking certain decisions including the possibility of adjust-
ing the route of administration from IV to PO route. The
Start Smart-then focus approach also emphasises the impor-
tance of ordering cultures at the start of empirical antibiotic
prescribing.

Missed doses to prescribed antibiotics was observed as a
challenge to rational antibiotic use in the hospital. A total
of 41.3% of the patients had at least one incident of missed
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dose recorded in their drug chart for the entire duration for
which antibiotics were prescribed during their hospital stay.
Another study in the United Kingdom reported that 13.2% of
patients missed one or more prescribed antimicrobial doses
over a 24-hour period while on hospital admission.*!! Find-
ings from Uganda also reported frequent missed doses of
antibiotics among hospitalised patients of which ceftriaxone
was among the most frequently missed antimicrobial.!®?!

In the current study, it was observed that some of the reasons
for missed doses in patients admitted with a length of stay
of over three days were unavailability and unaffordability of
drugs. These are in line with the report of Mezgebe et al.l!”!
that paediatricians and other medical personnel who provide
healthcare for infants and children in developing countries
are faced with numerous challenges due to the shortage of
appropriate drugs, costs and lack of infrastructure. These
give cause for concern as the aim of antibiotic stewardship is
to ensure that the right patient is given the right antibiotic at
the right time for the right duration. In spite of these obvi-
ous challenges, measures that will encourage the appropriate
selection and use of antibiotics in our hospitals should be
considered and implemented.

5. CONCLUSIONS

Empiric antibiotic prescribing for patients admitted in the
hospital was mainly gentamicin and a fixed dose combina-
tion of ampicillin/cloxacillin, while the use of ceftriaxone
appears to be selective. Ordering of samples for microbiolog-
ical evaluation at the onset of hospitalisation was observed to
be low. Efforts targeted at timely ordering of cultures among
physicians should be encouraged as a means of achieving
definitive antibiotic prescribing.

IV to PO conversion occurred in only 4% of patient by the
third day of therapy. Most patients were switched to oral ther-
apy on the day of discharge, a trend which is likely to increase
length of antibiotic use and hospital stay. Encouraging timely
parenteral to oral conversion of antibiotics when appropriate
and not necessarily on the day of patient’s discharge is also
recommended. Controlling the use of parenteral antibiotics
will be a major step to controlling medication cost in a re-
source limited country like Nigeria. Educating physicians on
the benefits of early switch from I'V to PO formulations when
appropriate is also recommended. Initiatives such as the “An-
tibiotic Time out” or Start Smart-Then Focus approach will
be very appropriate in the hospital. Introduction of an em-
piric antibiotic policy in the hospital is highly recommended.

5.1 Strengths

The study provides insight into prescribing practices for chil-
dren and identifies possible areas for improving prescribing
in a free standing children hospital in Lagos, Nigeria. It
was helpful in providing a realistic assessment of antibiotic
prescribing which might have been possibly influenced if the
survey had been conducted prospectively in the wards.

5.2 Limitations
The use of only one hospital in Nigeria limits the robustness
of the result, which can therefore not be generalised.
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