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ABSTRACT

Background: The ever-increasing magnitude of antimicrobial resistance encountered in human
pathogens has led to limited treatment options for bacterial infections, consequently reducing
antimicrobial efficacy while increasing treatment costs, morbidity, and mortality. In clinical setup,
laboratory-based in vitro antimicrobial susceptibility testing is the cornerstone for guiding therapy and
enables the monitoring of antimicrobial resistance trends.

Aim: To characterize the distribution of bacteria isolated from various specimens and their antibiotic
susceptibility profiles in Mary Begg Health facilities.

Material & Methods: This was a retrospective, cross-sectional, quantitative, descriptive study that
involved the review of 569 laboratory files from three Mary Begg Health facilities from the period of
January 2019 to June 2020. A systematic random sampling method was used and SPSS version 21.0
was used for data analysis.

Results: The distribution of bacteria based on Gram stain reaction found that most bacteria that were
isolated were Gram negative bacilli, 79.5% (171/215). The most common bacterium isolated was
Escherichia coli, 46.5% (100/215) followed by Staphylococcus aureus, 12.1% (26/215) and Klebsiella
pneumoniae, 17 7.9% (17/215). The study found that E. coli was highly resistant to amoxicillin
(95.0%), Ampicillin (90.0%) and Cotrimoxazole (77.0%), respectively. In contrast, E. coli was highly
sensitive to Amikacin (96.0%), Ertapenem (91.0%) and Ceftriaxone (80.0%) S. aureus species
isolated were sensitive to Gentamicin (65.4%) and Clindamycin (46.2%) but highly resistant to
Cotrimoxazole (80.8%).

Conclusion: The most frequent isolates were Escherichia coli followed by Staphylococcus aureus and
majority of them were from urine specimens.

Key words: Antimicrobial, Resistant, Antimicrobial Resistance, Antimicrobial susceptibility testing,
Mary Begg Health services.

International Journal of Health Sciences and Research (www.ijhsr.org) 41
Vol.11; Issue: 5; May 2021



Stephen M. Mubita et.al. Characterization and antimicrobial susceptibility profiles of bacteria isolated from

various specimens among mary begg health facilities.

INTRODUCTION

Antibiotics, and more broadly,
antimicrobials, have served as a cornerstone
of modern medicine for decades, their use
being to treat a range of diseases and to
support  numerous  modern  medical
procedures from organ transplants to
chemotherapy. 2

Antibiotics are chemical agents that
help stop infections caused by bacteria by
either killing the bacteria or by inhibiting
their growth. The terms antibiotic and
antimicrobial are often used interchangeably
but do not have the same meaning.
Antibiotics are substances of microbial
origin  (such as  penicillin)  whilst
“antimicrobial” refers to any substance
including synthetic compounds that destroys
microbes. Antibiotics are wused to treat
and or prevent disease in humans and
animals. &

The constant increase of
antimicrobial resistance (AMR) encountered
in human pathogens is a huge concern for
public health globally. AMR limits
treatment options for bacterial infections
and thereby reducing clinical efficacy while
increasing treatment costs, morbidity and
mortality. ! With a lack of development of
new antibiotics, and increasing resistance
even to last-resort antibiotics, there is a need
to conserve the ones available. [**]

There are two ways of categorising
antimicrobial resistance (AMR); the first
one being intrinsic or natural whereby
microorganisms naturally do not possess
target sites for the drugs and therefore the
drug does not affect them or have a lower
permeability because of the discrepancies in
the chemical nature of the drug and the
microbial membrane structures. ' The
second one is acquired resistance whereby a
naturally susceptible microorganism
acquires ways of not being affected by the
drug. !

Antibiotic resistance is associated
with misuse of antibiotics as a result of
several factors including inappropriate
prescribing by clinicians and misuse of
antibiotics by patients. [ Inappropriate

prescription of antibiotics is found to be
positively correlated with inappropriate use
of antibiotics. ! Interventions to curtail the
increasing burden of antibiotic resistance
(ABR) are therefore urgently needed. Many
intervention programs including education
for prescribers and consumers (population)
have been recommended to help elicit the

{éJ]dicious and appropriate use of antibiotics.

Problems associated with bacterial
resistance include; increased morbidity and
mortality, longer duration of patient
hospitalization, increased cost of health
care, the spread of multidrug resistant
bacteria and highly resistant bacteria such as
Methicillin-Resistant Staphylococcus aureus
(MRSA) or multidrug-resistant Gram-
negative bacteria.

The availability  of  routine
antimicrobial  susceptibility testing to
provide information on resistance trends,
including emerging resistance is very
essential for routine clinical practice and for
the development of effective policies
against AMR. % One of the most important
methods to confirm bacteria susceptibility to
the readily available antibiotics is through
laboratory antibiotic susceptibility testing
against the isolated bacteria prior to
prescribing or use of antibiotics. ™
Laboratory-based in vitro antimicrobial
susceptibility testing is the foundation for
guiding  anti-infective  therapy  and
{Plc])nitoring antimicrobial resistance trends.

Establishing the trends or patterns of
antibiotic susceptibility profiles of the most
commonly isolated bacteria in health
institutions  forms the backbone of
institutional policy development suitable for
the treatment and management of bacterial
infections. Therefore, this study aimed at
identifying the most commonly isolated
bacteria and their susceptibility profiles
within Mary Begg Health Services (MBHS)
facilities. These findings would facilitate
policy development regarding the treatment
of bacterial infections within MBHS and
may add value to national antimicrobial
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selection for reference purposes (AMR
patterns are area specific).

MATERIALS AND METHODS
Study Design

This was a retrospective, cross-
sectional, quantitative, descriptive study that
involved the review of laboratory files.
Study sites

Three of Mary Begg Health Service
facilities were included in the study, that is,
Mary Begg Medical Complex (Ndola),
Kansanshi Mine Hospital (Solwezi) and
Trident Town Clinic (Kalumbila). The
facilities were included on the grounds that
no study of this nature has been done within
Mary Begg Health Services.
Study Period

This study was conducted from
January 2019 to June 2020
Study Frame/Population

All the laboratory forms and results
of patients for microscopy, culture and
sensitivity (MCS) made up the study frame.

Sample size
Sample size was calculated using the
Cochran’s formula
_ Z2xP(1-P)
n=—"a

where: n = Sample size

Z = 1.96 at 95% confidence interval

P = Estimated prevalence (50.0% since the
prevalence of AMR within the country is
not known)

d = Margin of error (5%)

_ Z2xP(1-P)

d2
_(1.96)2x0.5(1-0.5)
- (0.05)2
n=384.16

n=384

n

However, to reduce on error and
increase accuracy of the findings, 569
laboratory files and results for MCS were
selected and included in this study.

Sampling

Systematic random sampling method
was used to select the files that were
reviewed for this study. Every 4th file
meeting the inclusion criteria was selected
and included in the study. Files from
January, 2019 to June, 2020 were retrieved
and reviewed. The following inclusion and
exclusion criteria were applied
Inclusion Criteria

All laboratory request forms or files
for MCS that had complete clinical details
of the patient.

All laboratory result forms for MCS
with clear information including Gram stain
reaction of the organism, name of bacteria,
and antibiotic susceptibility profile.
Exclusion Criteria

All laboratory request forms and
results for MCS with incomplete clinical
details and other patient information.
Variables
Dependent Variables
Antibiotic susceptibility profile
Independent Variables
Isolated bacteria
Age
Gender
Site of infection or isolation
Nature of sample

Data Analysis

The data collected was entered into
Microsoft excel and cleaned. It was coded
and entered into SPSS version 21.0.
Descriptive statistics were performed on the
demographic  characteristics and these
results were presented in form of frequency
and percentage in tables. A chi-square test
of association was performed to assess the
association between bacteria distribution
with demographic factors and Fisher’s exact
test for variables with counts less than 5.
Logistic regression was performed to
determine factors that could independently
predict isolation of bacterial species from a
particular specimen. A p-value of less than
0.05 was considered to be statistically
significant at 95% confidence interval.
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Ethics Consideration

This was a retrospective laboratory
based cross-sectional study that did not
involve direct contact with patients.
However, confidentiality and anonymity
were maintained by ensuring that no names
or physical addresses of patients were
included in the research report. The data that
was retrieved from laboratory files were
kept on a password protected computer to
ensure that the data were not reviewed by an
unauthorized person. Permission to use the
Mary Begg Health facilities in this research

Characteristics of specimens and their
site of collection

The most common specimens that
were submitted for MCS out of 569
specimens, were urine 222 (39.0%), stool
(faeces) 65 (11.4%), pus swabs 55 (9.7%),
blood 53 (9.3%) and high vaginal swabs 51
(9.0%) as shown in table 2. Majority of the
specimen were collected from the urinary
tract system, 43.6% and the least from the
eye, 0.2%.

Table 2: Characteristics of Specimen and site of collection

. . Variable Frequenc Percent
was sought from the Medlcgl dlrector_ of Specimen type | Urine 300
Mary Begg Health Services. Ethical HVSS - 51 3-0
. . Pus Swa 55 N
clearance for this study was obtained from Throat Swab T 5E
the University of Zambia Health Sciences Ear Swab 12 21
: H Blood 53 9.3
Research Ethics Committee Urethral Swap 12 13
(UNZAHSREC), Protocol ID: Stool (faeces)s | 65 114
20203101082. Sputum 19 3.3
Wound Swab 35 6.2
Semen 2 4
RESULTS Elye Svlv?lb _ 1 2
. . - Pleural flui 12 2.1
Demographics of the participants GoF 3 =
This study reviewed 569 laboratory Total 569 100.0
H H Site of Collection
resul_ts files for the patients whose Urinary Tract . 436
specimens were submitted for microscopy, Vagina 51 9.0
v/ iari Throat 14 25
cuIFure and sensitivity. Majorlty of the Dorree] i 0
patients whose files were reviewed were Ear 33 58
_ 0, Palate 1 2
aged between 31 45. years, 232 (40.8%) and Respiratory Tract | 19 13
most of these patients were males, 293 GUT 2 4
(51.5%). Most of the files that were o >3 "
reviewed were from Trident town clinic Eye 1 2
(TTC) in Kalumbila and the least were from Plewral cavity | 1t L9
Kanshashi mine hospital (KMH) in Solwezi, Total 569 100.0
233 (40.9%) and 149 (26.2%) respectively
while 187 (32.9%) were from Mary Begg Growth of organisms among the
Medical Complex in Ndola as shown in  specimens
table 1. Table 3: Distribution of organisms isolated
. - - - Growth characteristics Frequency | Percent
;aetélﬁn ei.SWDee:’rgzgggphlc characteristics of patients whose Growyh of | Yes a7 134
Factor Frequency Percent organism No 322 96.6
Age 0-15 Years 111 195 __ Total 569 100.0
16-30 Years 181 318 Organism isolated Bacteria 200 35.1
31-45 Years 232 408 gacteria &\ 1 28
> 45 Years 45 79 Fu ngi o 266
— m;‘ ggg é‘l)oéo $lotg|rowth 569 100.0
: ota
Female 276 48.5 - -
Total 569 100.0 Candida albicans 'I:rgssee:tt ;1;2 2137
Location | ITC 233 209 Total 569 1000
Ndola 187 32.9 .
Total 569 100.0 Of the 569 specimens, 247 (43.4%)
had growth of organisms and of these
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growths, 215 (37.8%) were identified to be based on Gram stain reaction found that
bacterial growths. Candida albicans was most bacteria that were isolated were Gram
isolated in 47 (8.3%) of the total specimens negative bacilli, 215 (79.5%). The most

that were cultured as shown in table 3. common bacterium isolated was Escherichia
coli, 100 (46.5%) which was far in
Classification of isolated bacteria frequency from Staphylococcus aureus, 26

Within the specimens with bacterial (12.1%) and Klebsiella pneumoniae, 17 (17
growth 87.1% (215/247), the distribution 7.9%) as indicated in table 4.

Table 4: Distribution of bacterial species isolated

Bacterial properties Frequency | Percent

Gram stain reaction | Gram Negative Bacilli 171 79.5
Gram Positive Cocci 44 20.5
Total 215 100.0

Bacterial species Escheriachia coli 100 46.5
Pseudomonas aeruginosa 8 3.7
Klebsiella pneumoniae 17 79
Klebsiella oxytoca 6 2.8
Proteus mirabilis 10 4.7
Raoultella ornithinolytica 3 14
Enterobacter cloacae 1 5
Enterobacter aerogenes 1 5
Pseudomonas flourescens 2 9
Serratia odorifera 1 5
Aeromonas hydrophila 2 9
Serratia species 3 14
Pseudomonas species 11 5.1
Staphylococcus aureus 26 12.1
Streptococcus agalactiae 3 14
Staphylococcus saprophyticus | 2 9
Streptococcus pyogenes 1 5
Enterococcus faecalis 11 5.1
Enterococcus faecium 1 5
MRSA 1 5
Proteus vulgaris 3 14
Acinetobacter iwoffii 1 5
Acinetobacter baumannii 1 5
Total 215 100.0

Bacterial distribution by specimen types

Table 5: Distribution of isolated bacteria by specimen types

Specimen tvpe

= = T = p-value

Organism = E = _5 g z = Total

- ; = ; -] .E E' E = -] E

= W = =) =] = = =

£ z 8 E 5 £ E E Z S H %

= = [ = %] =] = n W = w =)
E. coli 87(87.0) | 0(0.0) 6 (6.0) 0(0.0) 1(1.0) 000.0) | 20200 1(1.0) | 1(1.0) 202.0) 0000 | 0¢0.0) [ 100(100.00
P aeruginosa 0 (0.0 0(00) [3(625 [1(125 [1(123 [000.0) (1025 [0(0.0) [0(00 [ 000 0¢0.0y [ 0000 [ 8(100.0)
K pneumoniae 5(294) [0@0 [3076 |2(118 [1(9 000.0) | 1(5.9) [0(0.0) |1(59) | 4235 |0(0.0) | 0¢0.0) [ 17(100.0)
E oxytoca 2(33.3) 0 (0.0 3 (50.0) 1(16.7) 0 (0.0) 000.0) [0(0.0) | 0000 [ 0(0.0) 0 (0.0 0(0.0) | 0(0.0) | 6(100.0)
P mirabilis 7(70.0) 0(0.0) 202000 | 000 0 (0.0 000.0) [0(0.0) | 0000 [ 0(0.0) 1(10.09 0000 | 0¢0.0) [ 10(100.0)
R omithinolytica | 0 (0.0) 0(0.0) |2(66.7 | 0(0.0) 0 (0.0) 0¢0.0) | 00.0) [0(0.0) | 0C00) [1(333) | 0(0.0) | 0¢0.00 | 3(100.0)
E. cloacae 0(0.0) 0(0.0) | 0(0.0) 0(0.0) 1(100.0) [ 000.0) | 000) [0(0.0) | 0(0.0) [ 0(D.0) 000.0) | 0(0.0) [ 1(100.0)
E. acrogenes 0(0.0) 0 (0.0} 0(0.0) 1(100.0) | 0(0.0) 000.0) [0(0.0) | 0000 [ 0(0.0) 0 (0.0 0(0.0) [ 0¢0.0) [ 1(100.0)
P flourescens 2(100.0) | 0(0.0) 0(0.0) 0(0.0) 0 (0.0 00.0) [ 0000 | 0000 [ 0(0.0) 0(0.0) 000.0) | 000,00 | 2{100.0
5. odorifera 0 (0.0 0(0.0) | 0(0.0) 1(100.0) | 0(0.0) 0¢0.0) | 00.0) [0(0.00 | 000.0) [ 0(0.0) 0¢0.0) | 0C0.0) [ 1(100.0) =0.001
A. hydrophila 0(0.0) 0(0.0) | 2(100.0) | 0(0.0) 0 (0.0) 000.0) | 00.0) [0(0.00 | 0(0.0) [ 0(D.0) 000.0) | 0(0.0) [ 2(100.0) ’
Serraria spp 00.0) | 0(00) | 1333 |000) | 1(333) | 0(00) | 0(0.0) | 0(0.0) | 1(333) | 0(0.0) | 0(0.0) | 0(0.0) | 3(100.0)

Preudomonas spp | 4 (36.4) 0.0y |00 0(0.0) 3(273) | 0(00) | 3(273) | 0000 | 0(0.0) 0 (0.0) 0000y | 1¢9.0) | 11(100.00

5. aureus 6(3.D | 0(0.0) | 11423 [ 1(3.8) 1(38) [ 2(7.7) | 00.0) | 0¢0.0) | 3(115) | 0(0.00 | 0(0.0) | 26 (100.0)
5. agalactiae 1(333) | 1333) [000.0) [ 0(0.0) 0(0.0) [ 1(333) [ 0(0.0) [ 0(0.0) [ 0(0.0) [ 0(0.0) [ 0(0.0) | 3(100.0)
5_saprophyricus | 2 (100.0) | 0(0.0) | 0(0.0) | 0(0.0) 0(0.0) [ 0(0.0) [0(0.0) | 0(0.00 | 0(0.0) | 0(0.0) | 0(0.0) | 2¢100.0)
5. pyogenes 0(0.0) | 0(00) |0(0.0) | 1(100.0) [ 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0¢0.0) | 0(0.0) | 1(100.0)
E. fuecalis 0818 |[1(91) |[0(0.0) |00 |00y | 0(0.0) | 0(0.0) [ 0(0.0) | 0(0.00 [ 0(0.0) | 1(9.0) | 0(0.0) | 11 (100.0)
. faecium 0(0.0) [ 0@0) [000 [000) [0®0) | 000 |00 |0(0.0) | 0(0.0) | 1(100.0) | 0(0.0) [ 0(0.0) | 1(100.0)
MRS 0(0.0) | 0(0.0) | 1(100.0) [ 0(0.0) [ 0(@®0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.00 | 0(0.0) | 0(0.0) | 0(0.00 | 1¢100.0)
P vilgaris 1(333) | 0(00) [ 1333 [0(0.0) [0(00) [ 0(0.0) [0(0.0) [0(0.0) | 0(0.0) | 1(33.3) | 0(0.00 [ 0(0.0) | 3(100.0)
A_fwoffii 1(100.0) | 0(0.0) [0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)0 [ 0(0.0) | 1(100.0)
A baumannii 1(100.0) | 0(0.0) [ 0(0.0) | 0(0.0) [ 0(00) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.00 [ 0(0.0) | 1(100.0)

Table 5 shows the most common found that most of the bacteria were isolated
bacteria isolated by specimen types and we  from urine specimens, pus swabs and
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wound swabs and very few bacteria was
isolated from blood and stool (faeces). E.
coli was the most commonly isolated
bacterial species in urine, 87 (87.0%) but S.
aureus was more frequently isolated in pus
swabs, 11 (42.3%) and this association was
statistically significant (p < 0.001). It was of
great note that Enterococcus faecalis was
commonly isolated from urine specimens
81.8% (9/11, p< 0.001).

Distribution of isolated bacterial species
by demographic factors

isolated bacteria. There were no statistically
significant differences in the patterns of
organisms found in each of the three
locations and among different age groups (p
= 0.296 and p = 0.446). In contrast, we
found a statistically significant difference in
the organism isolation pattern between men
and women (p < 0.001). Most of E. coli
species (69.0%) were isolated from women
while 80.8% of S. aureus were isolated in
men. E. faecalis was almost equally isolated
between male and female sexes (54.5% and
45.5%, respectively).

In table 6 we analyzed the
association between demographics and
Table 6: Distribution of isolated bacteria by demographics
Organism isolated
& =
g | = 5 | = . fle |22 2 E |zl |& . g
i B |5 |2 |y |E|g|l&|S|® |8 |2 |% : |2 | E £l | 8
ElE (S| F | |S|S|S|e|F|&|f|5 || |F || |S|g|F 2|23

Factor ol | | |a | Wola lo |2 Jen | & Joi Jod |of |of |6 |6 |5 |a [ = | & |2
Location
TIC 490 | 875 [ 412|833 | 50.0 | 66.7 | 100 | 100 | 100 | 100 | 100 | 100 | 364 | 538 | 667 | 100 | 100 | 273 | 0.0 | 100 | 667 | 100 | 100
EMH 35000 118|167 (10000 |00 |00 [00 [00 |00 (00 364154333 |00 |00 |364 |00 |00 |333]00 |00
NDOLA [ 160 125[471]00 |[400/333]00 (00 (00 o0 |00 {00 (27330800 {00 |00 |364 100 00 |00 |00 |00 |029%
Sex
Male 310 | 750 | 706 | 50.0 | 60.0 | €6.7 | 100 | 100 | 50 | 100 | 100 | 100 | 909 | 808 | 667 | 0.0 |00 | 345 |00 | 100|333 |00 | 0.0 | <0001
Female | 69.0 | 250 29.4 | 500 | 40.0 [ 333 |00 |00 |50 (00 [00 |00 |91 |192 333|100 | 100 455|100 |00 [ 667 | 100 | 100
Age (Vrs)
0-15 150 | 125|176 |00 | 200 |00 |00 |00 |00 |00 [00 |33 |46 [192)00 |00 [00 [00 |100| 100|667 |00 |00
16-30 380 | 00 [294| 66740000 |100| 00 [100 (00 |50 33 [27 |231 |00 |50 |100|273 |00 |00 |00 | 100|100 | 0446
3145 410 | 750 [ 412 | 167 [ 200 | 667 | 0.0 | 100 [ 0.0 100 | 50 |34 |27 |462| 667|350 |00 |636 |00 |00 |333]00 |00
- 45 60 (125|118 (16720033300 |00 [00 |00 |00 00 |00 |105)333]00 |00 |91 |00 |00 |00 |00 |00

TTC=Trident Town Clinic; KMH=Kansanshi Mine Hospital

Factors that independently predict the
isolation of most common bacteria.

Table 7: Logistic regression for the isolation of different
bacteria
Isolated Variable OR | 95%C.1 p-value
organism for OR
E. coli Sex, male 2.93 | 1.46-5.91 | 0.003
Age 1.02 | 0.69-1.51 0.919
E. faecium Sex, male 0.76 | 0.2-2.83 0.677
Age 174 | 0.72-4.24 | 0.221
K. pneumoniae Sex, male 0.66 | 0.19-2.25 | 0.504
Age 1.05 | 0.59-1.87 | 0.868
P. mirabilis Sex, male 0.68 | 0.15-3.05 | 0.615
Age 0.95 | 0.45-2.01 | 0.890
S. agalactiae Sex, male 0.29 | 0.09-0.91 | 0.033
Age 1.07 | 0.66-1.73 | 0.790
S. aureus Sex, male 0.07 | 0.01-0.66 | 0.019
Age 0.32 | 0.15-0.70 | 0.004

Logistic regression for the isolation of different bacteria.
Coefficients expressed as Odds Ratios. Adjusted for Site of
Collection and Facility Location. Age categorized in periods of 15
years.

In order to analyse the potential
relationship between the presence of the
most commonly isolated bacteria, age and
sex of the patients we performed a logistic

regression adjusting for site of collection
(Urine tract, Ear, Skin or Others) and
location of the health care facility (TTC,
KMH or Ndola).

With regards to sex or gender, being
male independently increased the chance of
being isolated with E. coli by the factor of
2.93 (OR:2.93; 1.46-5.91 95% C.I; p =
0.003) and being female increased the odds
by a factor of 3.44 (1/0.29) times higher of
being isolated with S. agalactiae (OR:0.29;
0.09-0.91 95% C.I; p = 0.033). We further
found a statistically significant association
between being female and having 14.28
(1/0.07) times higher chance of isolating S.
aureus than males and statistically
significant evidence of an association
between being younger and isolating S.
aureus with patients under 15 having 9.36
times more probabilities of being isolated
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with S. aureus than those over 45 years old
as shown in table 7.

Bacterial susceptibility profiles of most
commonly isolated bacteria against
commonly used antibiotics

The susceptibility profiles of the
most commonly isolated bacteria were
evaluated. We found that E. coli was highly
resistant to amoxicillin (95.0%), Ampicillin
(90.0%) and Cotrimoxazole (77.0%). In

contrast, E. coli was highly sensitive to
Amikacin (96.0%), Ertapenem (91.0%) and
Ceftriaxone (80.0%). S. aureus species that

were isolated were fairly sensitive to
Gentamicin  (65.4%) and Clindamycin
(46.2%)  but  highly  resistant to

Cotrimoxazole (80.8%). Table 8 shows
various proportions of the susceptibility
profiles for the most commonly isolated
bacteria.

Table 8: Antibiotic susceptibility profiles of the most commonly isolated bacteria within MBHS facilities.

AMO ANP ANMTE CEFU CEFT CIF GENT ERT €11 FT COT
Orgamis 5 R N 5 N |5 R 5 R N 5 R 5 R | N 5 E | N E E|N 5 R N 5 E N 5 E | N
m
E coli 5 93 | o 10 | 800 | O ad | 4 oo |7 7. 10 | 80 2 00| 6 2 40 | 4| 2 20 (9L |0 o0 | O 0. 10 70| 26 | 6T 1 7 8.0
0 i} o i} i} i} 0 i} 2 i) 0 [i] 8 8 i} 4 0 0 0 0.0 o L] 5. 7
'] '] 0 o 0 0 ['] 0
Paerugin | 0. 12 | 87T (00 | 25 | 7 7. 1 00 | 0 00 | 10 00 | 0 10 T 2 00 | 500 | 5 00 |00 (0 10 /] 0. 10 10 00 [ o0 | O 0. 10
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AMO=Amoxicillin; AMP=Ampicillin; AMIK=Amikacin; CEFU=Cefuroxime; CEFT=Ceftriaxone; CIP=Ciprofloxacin;

GENT=Gentamicin; ERT=Ertapenem; CLI=Clindamycin; PT=Piperacillin/Tazobactam; COT=Cotrimoxazole; S=Sensible; R=Resistant;
N: Non tested. NB: Numbers indicated in this table are in percentages.

DISCUSSION

This study aimed at evaluating the
distribution of bacteria isolated from various
specimens indicated for culture and their
antibiotic susceptibility profiles within Mary
Begg health services’ facilities.

Among the specimens that were
submitted for culture, urine was the most
common, and with the highest growth for
organisms. This indicates that among the
bacterial infections that most patients
present with within MBHS, urinary tract
infection (UTI) is quite common and this is
in agreement with other studies that have
indicated that UTIs are the third most
frequent type of infection in human
medicine  third to respiratory and
gastrointestinal infections. %% Despite

stool and blood cultures also being highly
requested, there was meagre growth from
these specimens and this could be due to the
irrational prescription of broad-spectrum
antibiotics  before the specimen are
submitted thereby inhibiting bacterial
growth and promoting for more bacterial
resistance to antimicrobials.

Escherichia coli was the most
commonly isolated organism and a large
proportion of it was isolated from urine
indicating that E. coli is the major cause of
UTI for most patients who present clinically
with UTI. This finding agrees with what has
been published in many pieces of literature
regarding causative agents of UTIs. %% As
shown in this study as well as other studies,
E. coli is the most common cause of UTI
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because of its many virulence factors which
help to fight host defense mechanisms and
injure the tissues. Among others, these
virulence factors include aerobactin system,
adhesion molecules such as pili, K capsule,
cytotoxic  necrotizing factor 1 and
hemolysin that are contributing virulence
factors of E.coli in the pathogenesis of UTI.
(121 The dominance of UTI in developing
countries can be attributed to deprived
sanitation, living method,
undernourishment, and ecological
stipulation and pregnancy in women. 4

S. aureus was the second most
isolated bacterium and majority of it was
isolated from pus swabs and urine which
indicates that this bacterium also contributes
significantly to pus producing infections or
wounds as well as UTIs. These findings are
in accordance with Singh el al, 2019 and
Adhikari et al, 2017 who reported S. aureus
to be the most common pus producing
organism for soft tissue and wound
infections. 120!

Although not among the most
isolated bacteria, E faecalis was almost
equally isolated among male and female
patients in MBHS among other UTI
causative pathogens. Among men, the
organism is prominently isolated among
those with or previously with urinary
catheters or inserted instruments along the
urinary tract. ! There is a need to identify
the predictive causative factors contributing
to males being infected with this organism
among MBHS facilities. This is because it is
an important emerging opportunistic
infection that fears the development of
Vancomycin Resistance, since it possesses
vancomycin resistant enterococcus genes
(VRE genes), and a wide range of virulence
factors, and being a threat in treatment as
they carry numerous transmissible virulent
factors/genes (Transposons) among and
across organisms as shown in many studies.
(23261 The good picture in this finding is that
there was no significant resistance exhibited
by the organism.

The distribution of isolated bacteria
by gender found that most of E. coli which

has also been identified as a major cause of
UTI, was isolated more in female patients
than male patients. Since E. coli is an
enterobacteriaceae, its predominance in
females can be due to squatness of female
urethra, frequent vaginal colonization, and
interference of urine flow as well as
complete bladder emptying from prolapse
resulting in urinary retention and urinary
incontinence which makes it easy for
contamination with fecal flora, ' "%’

Gender and age were also found to
be factors that could predict the type of
bacteria isolated. Male gender had higher
chances of having E. coli isolated compared
to women and this could be due to lack of
normal flora in the male urethra and as such
whenever E. coli and other microorganisms
gains entry to the urethral opening, it would
result in infection. Young age was also
found to be associated with higher chances
of S. aureus isolation and this could be
explained by weak immune system and/or
poor personal hygiene. 4

The emergence and spread of
antibiotic-resistant pathogens is a major
public health threat. Resistant pathogens
especially enterobacteriaceae are able to
withstand high doses of antibiotics with
various chemical structures and mechanisms
of action. Enterobacteriaceae such as E. coli
exhibit important mechanisms to avoid
lethal doses of drugs by possessing enzymes
such as aminoglycoside degrading and beta-
lactamase enzymes, antibiotic target
alteration, decreased uptake of antibiotics
and overexpression of efflux proteins. %!

In this study, E. coli was found to
have a high resistance prevalence to
Amoxicillin and Ampicillin (over 90%
resistance prevalence). However, it was
noted that isolated E. coli spp were very
sensitive to Amikacin, Ertapenem and
Ceftriaxone and this is in tandem with other
studies. ™* "I Contrary to our findings,
studies that were done in Nepal and
Pakistan found that E. coli was highly
sensitive to Ampicillin and less sensitive to
Amikacin  respectively. Y This
difference in the susceptibility profiles of E.
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coli could be attributed to differences in the
bacterial distribution among these regions as
well as antibiotic utilization. In Zambia, it is
common practice for community
pharmacies to sell and dispense non-
prescribed antibiotics. Amoxicillin  and
Ampicillin are amongst these antibiotics. **
%9 This would therefore contribute to the
high resistance of amoxicillin and ampicillin
observed amongst the isolated bacteria.
Aminoglycosides as well as Carbapenems
are not readily available in public health
facilities and also not well known to
members of the community and are as such
less likely to be bought from community
pharmacies thereby contributing to lower
resistance. Most of the microorganisms that
were isolated in this study did not show
much resistance against commonly used
antibiotics. This reflects the antibiotic
stewardship program that has been
implemented within Mary Begg Health
Service in an attempt to combat antibiotic
resistance as recommended by WHO. B-%

CONCLUSION

The results of this study have
demonstrated that Gram negative bacilli are
the most prevalent bacteria causing
infections among patients attending Mary
Begg Health facilities. Escherichia coli and
Staphylococcus aureus were found to be the
most commonly isolated microorganisms
from urine and wound swabs respectively
indicating that these bacteria are the major
cause of UTlIs and soft tissue infections in
patients within Mary Begg health facilities.
The study also found that E. coli was highly
resistant to amoxicillin (95.0%), Ampicillin
(90.0%) and Cotrimoxazole (77.0%). In
contrast, E. coli was highly sensitive to
Amikacin (96.0%), Ertapenem (91.0%) and
Ceftriaxone (80.0%). S. aureus species that
were isolated were fairly sensitive to
Gentamicin  (65.4%) and Clindamycin
(46.2%) but  highly  resistant to
Cotrimoxazole (80.8%).

LIMITATIONS

Being a retrospective study dealing
with records only, it was not possible to
follow up the specimens for a detailed
molecular reasoning. The data presented
might not have a true picture of samples as
data could be missed during data collection.
The sample size was further reduced based
on the same grounds as most of the
information was missing and that credited
for exclusion. The antibiogram used was not
all inclusive but representative. This means
that only limited antibiotics were studied,
making it difficult for the researchers to
comment even on other locally common
antibiotics used in other facilities in Zambia.
Because AMR patterns are more defined
based on local behaviors, this study cannot
be generalized to infer pictures of other
facilities and or communities except the
studied population.
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