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ABSTRACT

Background: Urinary tract infection is a common infection affecting about 150 million people
worldwide annually. Currently, the disease is becoming difficult to treat due to the emergence of
resistant strains of uropathogenic bacteria. Bacterial resistance to antibiotics is a major public
health concern resulting in treatment failure, leading to over 700,000 deaths yearly. The
antimicrobial susceptibility pattern among uropathogenic bacteria for empirical decision making
in treating UTI is unknown, at Kanifing General Hospital in The Gambia. This study determined
the prevalence and risk factors associated with antibiotic susceptibility patterns of uropathogenic
bacteria isolated from patients with Community-acquired UTI at Kanifing General Hospital in The

Gambia.

Methods: A cross-se 5 referred by attending

clinicians to the labora ital from March to May
2021. A purposive sa method wa J udy participants. Data on
demographic character ents using a case record
form and structured que rine was collected from
study participants and fication was performed
using standard microb ‘biotics using the Kirby
Bauer disc diffusion me orted to the STATA Corp
version. 16.1 for ySis. . ntive Iis, bivariate and
multivariate logistic regre analysis it 95% Con‘ci_d‘fﬂ‘f i_nﬂssomati:ons with p-values
<0.05 were consid:;e-d StatIStfggl&%ﬁﬁéaﬁ.HEEE_DAHU?;—' =

Results: The overall prevalence of UTI among patients clinically diagnosed with UTI was 12.8%

(54/422) and females were most affected with a frequency of 14.7% (51/348). A total of five
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bacterial isolates were isolated from urine samples that yielded significant growth of bacteria. The
most common bacteria isolated were E. coli 74.1% (40/54), followed by Klebsiella spp 18.5%
(10/54). Resistance was highest for Erythromycin 96.3%(52/54), Ampicillin 87.0%(47/54),
Trimethoprim/Sulfamethoxazole 77.8%(42/54) and Tetracycline 75.9%(41/54) antibiotics.
Uropathogens sensitivity was 77.8% (42/54) for Nitrofurantoin and 75.9% (41/54) for ceftazidime.
Imipenem and Meropenem were the most active antibiotics with a 100% susceptibility rate. The
prevalence of multidrug-resistant among the bacteria isolated was 87.0% (47/54). Being female
(aOR= 6.9,95% CI: 1.7-28.0), history of UTI (aOR= 2.6, 95% CI: 1.05-6.16), purchasing
antibiotic from street vendor/local pharmacy (aOR= 2.0, 95% CI: 1.07-3.74) and having no formal

education (aOR= 8.6, 9 uropathogenic bacteria

isolates (p-value < 0.0

Conclusion: Escheric ostly identified among

females. Nitrofurantoi d Meropenem were the
most active antibiotics a show a high resistance
to ampicillin, trimetho line antibiotics. A high
prevalence of MDR a3 e also observed. Being
female, having no for S from street vendors or

local pharmacy without ated with uropathogenic
bacterial isolates. @us A rei-r;g]to update clinical
protocol of UTI manag | We recommended commurw 'edupcation to reduce
: . ] INTECRI BBACERA \ —

inappropriate use of antlmlcrogfaT;.EGH‘ F HD‘GEDAHUE{-

Key words: Urinary Tract Infections, Uropathogens, Susceptibility Testing, Antimicrobial Resistance,

The Gambia.
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DEFINITION OF TERMS

Urinary Tract infection: Is the invasion of any part of the urinary tract system by microbial

Community acquired-UTI: This can be defined as an infection of an individual’s urinary tract
system that occurs at community settings or in the hospital environment with less than 48 hours of

admission.

Antimicrobial Resistance: Is the ability of microbial to survive and multiply in the presence of

antimicrobial agent (eg. antibiotics, antiparasitic, antiviral)

Susceptibility Testing (S): Is a laboratory method use to directly detect the ability of one or more

antimicrobial agents ag

Culture: This is a e the specific type of

microorganisms and th

Antibiotic Resistance: e ability to survive and

defeat the antibiotics d

Resistant (R) — a cateqc es with a zone diameter

at or below the resista vable concentrations of

the agent with normal ¢

Xi
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CHAPTER ONE
1.0 INTRODUCTION

1.1. Background
Urinary Tract Infections (UTIs) is the presence of significant bacteria in the urinary tract system.

It is one of the most prevalent bacterial infections that leads to patients seeking medical attention
in clinics and hospitals (Boye et al., 2012). The Community-Acquired Urinary Tract infections
(CA-UTIs) occur when infection of the urinary tract system takes place in community settings, or
in the hospital environment with less than 48 hours of admission (Odoki et al., 2019). The disease
is mostly caused by Gram-negative bacteria accounting for 80-85% of CA-UTIs (Mohammed et

al., 2016). Among thes g cause of the infection,

which accounts for 7 pp. (Greenwood, 2012;

Mohammed et al., 20 taphylococcus aureus,
Pseudomonas aerugin‘ e also been reported as
causative agents by stu he world (Akram et al.,
2007; Barry et al., 20 e disease occurs when
pathogenic bacteria m spective of the site of
infection. Therefore, U he urinary tract. Cystitis
is an infection of the lo ﬁtis is an infection of the

urethra, and pyelonephri jalence of uropathogens is

increased by sev@ors like age, poor Jomic status, Eom@é, catheterization,

hospitalization, sexual acimlywpgﬂﬁ)fﬁﬂgﬁgﬁﬂmr icide -(Choe et al., 2018;

Guclu et al., 2021; Tazebew Emiru, Getenet Beyene, 2013). Besides other clinical conditions such

as diabetes mellitus, patients with acquired immunodeficiency disease, urologic abnormalities,
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pregnancy, recurrent UTI and neurogenic bladder retention contribute to the prevalence of the

disease (Betsy Foxman, 2003).

Globally, about 150 million people are diagnosed with UTIs yearly, resulting in global health care
expenses of an excess of 6 billion dollars (Moyo et al., 2010). The infections are predominant in
young, sexually active women, where UT]Is exceed 0.5 episodes per person annually, with about
30% of women experiencing recurrent infections. In comparison to the male urethra, the female
urethra is shorter and broader, and it is located near the warm, moist perirectal area, which is
densely packed with microorganisms (Greenwood, 2012). In developed countries, like the USA,

eight million physician visits occur annually as a result of UTIs. The situation is worse in many

developing countries urine culture laboratory

results are out (Paulo e

In Sub-Saharan Africal elucidate the burden of

UTI. The prevalence ‘ attending the hospital was
39.13% (Kabugo et al. 89.17% among female
patients (Oli et al., 201 eported a prevalence of
10.1% among adults (D orted was 26.7% among
patients aged >18 years ons (Barry et al., 2017).

Unfortunately, few studi cerning the prevalence of

uropathogenic ba@‘ |iotici@]et al, 2011 found

21.2% urinary isolates an@ambian_chlldren with.severe alnutrltlon (Okomo et al.,
— OCEDAMU :

2011). Similarly, Sumareh et al in 2014 found-9% oiuropathogenlc bacteria among patients seen

at the Medical Research Council (MRC) Unit, The Gambia (Sumareh, 2014). Despite these studies,

the antibiotic susceptibility patterns of uropathogenic bacteria causing CA-UTI has not been
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extensively studied in The Gambia. Most health facilities rely on urinalysis and urine microscopes,
of which the susceptibility patterns are unattainable with these techniques. As a result, clinicians
frequently utilize empirical therapy without knowing the local susceptibility patterns of the

bacteria to antibiotics being used.

The treatment of the causative pathogen for UTIs, uropathogenic bacteria, requires the appropriate
usage of antimicrobial agents (antibiotics) to reduce morbidity and mortality associated with these
pathogens and other related infectious diseases. These antibiotics classes include; cephalosporins,
tetracyclines, quinolones, aminoglycosides, trimethoprim and sulphonamides (Greenwood, 2012).
Among these antibiotics,

trimethoprim-Sulfamethoxazole  (TMP-SMX),  cefuroxime,

amoxicillin/clavulanic antibiotics used to treat

UTI (Gupta et al., 2 treatment guidelines,

Nitrofurantoin and ce s recommended for the

treatment of UTI (Gambia, ).

However, the misuse o ntimicrobial Resistance

(AMR). The increasing 15) and this rising trend

also prevails among U al issue is more apparent

in developing countries igh and cost constraints

hinder the use of newer e emergence and rapidly

increasing resistar@g's_make L Fthese mfectl eases critical and
complicated (Okeke et alm In dm/eloplngmcounmes— ﬂ@g The ‘Gambia, empirical
AOCEDAMU

treatment for UTIs with antibiotics is usually performed without urine culture and susceptibility
testing. Such practices by clinicians and a lack of awareness of uropathogenic bacteria-resistant

patterns will greatly contribute to the emergence of antibiotic resistance. It is useful for clinicians
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to be aware of the local prevalence of uropathogenic bacteria and their sensitivity patterns to decide
on their choice of antibiotics. This knowledge will improve antimicrobial resistance stewardship.
Henceforth study on the antibiotic susceptibility pattern for uropathogenic bacterial isolates that
cause CA-UTI may give chances to obtain insight into local prevalence and risk factors associated
with urppathogenic isolates circulating in the community. Therefore, this study determined the
antibiotic susceptibility patterns and risk factors of uropathogenic bacterial isolates among patients

attending Kanifing General Hospital (KGH), The Gambia.

1.2. Problem Statement
UTI is one of the most prevalent bacterial infections, affecting approximately 150 million people

worldwide annually cos ion (Moyo et al., 2010).

Complication such as human population and

frequent recurrence co anticipate being treated
within a few days follo However, the misuse of
antibiotics can lead to including The Gambia
(Sanneh et al., 2018). C per year globally, and if
present trends continue ar by 2050. In Africa, if
actions are not taken re ] die as a result of drug

treatment failure by 208

Unfortunately, few studies oncerning the prevalence of

uropathogenic bactert ibiotic susceptibility patterns. Qe 7 , 2011 found 21.2%
urinary isolates among Gambiah! children ﬂH@@EME&U tion (Okomo et al., 2011).
Similarly, Sumareh et al (2014) found 9% of uropathogenic isolates among patients seen at the

Medical Research Council (MRC) unit, The Gambia. However, these studies could not provide
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data on antibiotic susceptibility patterns among isolated bacteria. Also, data from the Kanifing
General Hospital show an increasing number of UTI cases over the past two years. Out-patients
UTI cases increased from 5750 in 2019 to 9577 in 2020. Despite this increasing number of UTI
cases, there was no data on antibiotic susceptibility patterns among uropathogenic bacterial isolates
at the Hospital hence there is a paucity of data on Antimicrobial Resistance (AMR). Therefore, the
antimicrobial susceptibility patterns among uropathogenic bacteria are unknown for empirical

decision-making in treating UTIs at KGH.

In The Gambia, clinicians start empirical treatment with a broad spectrum of antibiotics with no

susceptibility testing. The aim is to alleviate the patients’ suffering, but this contributes to

antibiotic resistance. bant in the Gambia as a

result of numerous loca suspected of UTI, out of
frustration, visit these I | prescriptions, resulting

in the emergence of bacterial resistanc antibiotics and treatment failures.

The direct consequen sms include increased

morbidity and mortalit increased medical cost,
and reduced productiv and the country (WHO,

2015).

Despite the routine urine a stance pattern of antibiotics

used to treat UTIs @Nq Therefore, thiss eeks to add a kno@&se on UTIs ' main

causative agent a}wd their njﬁgmﬁpﬂﬁ%ﬁi@ﬂ@s if there" is an association

between the uropathogenic bacterial isolates with SKCié-defnographic characteristics, risk factors

and antibiotics usage.
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1.3. Justification
This study provides AMR data on community-acquired UTIs in The Gambia. The identification

of antibiotic resistant of uropathogenic bacteria in CA-UTI patients will provide an essential
dataset for assessing health (estimating resistant bacterial isolates and associated risk factors) and
burden at the community level. Furthermore, information on the antibiotic susceptibility patterns
of bacteria that cause CA-UT]Is can be utilized to help clinicians choose the right medication.
Clinicians at Kanifing General Hospital will have a better understanding of the susceptibility

pattern of uropathogenic bacteria to antibiotics available locally for treating community-acquired

UTls.
Overall, it is anticipa - ; s 0 pantibiot sceptibility patterns of
uropathogenic bacteria JCA- ents wol 2 a signifi ect on the health sector

and minimize AMR as riptions and population

overuse.
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Socio-economic factors

e Educational
status

e Employment
(income)

e Social (peer)
pressure

|

RISK FACTORS for UTI

UROPATHOGENS Antibiotic susceptibility Testing

Age

Sex

Sanitary practice
Pregnancy
Medical illness

Outcome

\ 4

Antibiotic
Resistance

Hospitalization
Previous UTI
Marital Status
e Catheterization

A

A 4

Inappropriate usage of
antibiotics

e Sharing leftover
antibiotics

e Self-medication

e Buying antibiotics

from street @
vendors without e

ipti | “‘ — 7—""_—‘ 1
presripton || INTEGRI PROGEDAMUS

Figure 1. Conceptual framework of uropathogenic bacteria causing CA-UTI and interrelated risk factors leading
to AMR
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1.4 Narrative of the conceptual framework
Figure 1 is a conceptual framework of uropathogenic bacteria causing community-acquired UTI

and some of the risk factors leading to antibiotic resistance in which the study aims to determine.
The risk factors resulting in the acquisition of uropathogens and the subsequent emergence of
antibiotic resistance can be grouped into several categories; demography characteristics,

behavioral risk factors and socioeconomic factors.

The occurrence of UTI is influenced by several risk factors such as; sex, age, pregnancy, sexual
activity, marital status (demography characteristic), poor hygiene, hospitalization and exposure to
some clinical procedures such as catheterization (Betsy Foxman, 2003). The incidence of UTI is

ributed to the short and

higher in females comp
wider urethra in fema Besides that, urological
abnormalities, chronic 5) are other predisposing
factors. These risk fact e UTls. (Betsy Foxman,

2002).

Besides, UTI during p incidence is at its peak

during pregnancy due t ing factors. Such factors
include; urinary stasis i adder displacement and

increased volume of res

Catheterization is rfactor a sition © uro@ﬁc bacteria. Failure

in infection preventlon arﬁml like poor hand hygiene, meptic teqhnique, and poor
IN il
TEGR FROGEDAMLS

catheter placement predlspose pati 019).

UTIs occur when there is a presence of uropathogenic bacteria within the urinary tract system.

Such pathogens include E. coli, Klebsiella, S. aureus, Pseudomonas. spp, Citrobacter. spp etc.

8
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Many studies have been reported that these organisms are the causative agent of community-
acquired UTI(Betsy Foxman, 2003; Lee et al., 2013). Depending on the infection site,
uropathogens can cause cystitis (bladder infections), pyelonephritis (kidney infections), and

urethritis(Betsy Foxman, 2002).

When the disease ensues, out of frustration, an individual will have the urge to seek medical
attention or buy antibiotics to treat the illness using various antibiotics like trimethoprim-
sulfamethoxazole, ceftriaxone, Nitrofurantoin, Cefotaxime, and Gentamycin, Ciprofloxacin,
Ampicillin etc. The inappropriate usage of such antibiotics results in antibiotic resistance

emergence (Pietrucha-Dilanchian & Hooton, 2016).

The inappropriate usa ropathogenic bacteria's

sensitivity pattern to several risk factors that
influence the develop ucial to note that some
studies showed conflic" g fi ignificant association with
uropathogenic bacteria y. Factors that facilitate
the development of an 2gorized as demography

characteristics, behavia ' CiQeco. )

Furthermore, the beha 3 : d with the development

of resistant uropathogenic't ropriat antibiotics over the counter
(buying antibiotics@jﬁ

etal., 2018), shari}Tg of le oqumﬁﬁ ﬁ%ﬁ'ﬁ%f

medication without a medical prescriptioh IS also'Eno'theriimportant driver for the overuse and

he Iast-‘three months. Self-

misuse of antibiotics. (Larson, 2007; Okeke et al., 1999, 2005). These behavioral factors

predispose for the inappropriate usage of antibiotics and thus leading to antimicrobial resistance.

9
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Moreover, other risk factors identified to be associated with antibiotic resistance include
catheterization, age, previous UTI episodes, medical illness, and educational status. These factors
(demography characteristics) influence an individual to inappropriately misuse antibiotics, like
buying antibiotics from street vendors (behavioral risk factors), thereby resulting in the
development of antibiotic resistance (Mar et al., 2015). Furthermore, it has been proven that
socioeconomic factors such as employment and educational status, peer pressure are also vital

drivers for the misuse of antibiotics (Okeke et al., 1999).

The conceptual framework also further shows the outcome, antibiotic resistance. Antibiotic

resistance poses some consequences, like treatment failures, longer hospital stays, prolonged

illness, and increased ¢ may be available, they

are often more expens , are disproportionately

affected because such

These factors' interrel i i 3 3 s the ibili 2 of various antibiotics

However, the highly ef ineffective as bacteria

develop resistance aga ] be up-to-date with the
rapidly changing causat his will add knowledge

to determine the etiolog
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1.5 Research Questions
1. What is the burden of uropathogenic bacteria among patients diagnosed with CA-UTIs

visiting the hospital?
2. What is the susceptibility pattern of the isolates to various antibiotics?
3. What are the risk factors associated with the isolates?

4. What antibiotic usage factors are associated with the bacterial isolates?

1.6 Objectives

1.6.1 General objective:
To determine the antibiotic susceptibility patterns of uropathogenic bacteria causing community-

acquired Urinary Tract Infection at Kanifing Municipal Council (KMC).

1.6.2 Specific Objecti |
1. To identify isol i ori ‘ acquired UTIs among

patients attendi
2. Todetermine t

antibiotics that
3. Toassessrisk f

acquired UTI.
4. To determine t

isolates.

11
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CHAPTER TWO
2.0. LITERATURE REVIEW

2.1. Urinary Tract infection
Urinary Tract Infections (UTIs) can be described as the presence of microbial pathogens in the

urinary tract, which is categorized into the upper (kidney and ureter) and the lower urinary tract
(urethra and bladder). Infections by microbial pathogens may affect both the upper and lower
tracts, and the infection is classified depending on the site of the infections. The infection of the
upper tract, such as the kidney, is known as pyelonephritis and that of the lower tract like the
bladder (cystitis), urethra (urethritis), or the prostate in males (prostatitis). Bacteria, viruses,

parasites, and fungi can all cause such infections. Lower abdon nen discomfort, dysuria, urgency,

fever, and chills are sc 2003; Tan & Chlebicki,

2016).

UTI is one of the com care (Tan & Chlebicki,

2016). The disease is a all human populations,

including infants (Bets ors such as age, gender,
sexual behavior, perso he urinary tract are the

main determinants fact

2.2. Causative agents of
Bacteria are by far the

bacteria are gram-@_accouning or abo 3
coli, which accouhl;s_for al 15:5-87% “infections cd by-Klebsiella_spp (Mohammed et
g%ﬁﬁiﬁ? P Hmﬁmﬁdﬁf%

al., 2016). The other gram-negative Enterobacteriaceae causative includes Enterobacter spp,

ausing UTI. Most of these

==

5% of infections, ]eading cause is E.

Citrobacter spp, Serratia spp, Acitenobacter spp, Pseudomonas spp and Proteus spp. Examples

12
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of other gram-positive causative bacteria include Staphylococcus and Enterococcus spp (Akram

et al., 2007; Betsy Foxman, 2002; Mohammed et al., 2016).

Several studies have been conducted, which showed E. coli as the main cause of CA-UT]I. A study
conducted in Nigeria to determine UTI incidence among children and adolescents revealed E. coli
and Klebsiella spp were the most isolated organisms (Okoh, 2007). In addition, Kashef et al
investigated the sensitivity pattern of uropathogenic bacteria to routinely used antibiotics and
discovered that E. coli (68.8%), Proteus spp (12.4%), Klebsiella spp (9.6%), Pseudomonas spp
(3.3%), and Streptococcus spp (2.3%) are the most prevalent pathogens causing UTI (Kashef et

al., 2010).

2.3. Pathogenesis of

The urinary tract infecti uropathogenic bacteria

and then colonized the equire appendages such

as flagella or pili that are‘attache e host receptors S |1 ssisusually dictated by complex

host-pathogen interacti el to the bladder. During

this interaction and pi bladder epithelium), it

produces toxins and prt multiply and overcome

the host immune resp hed through pili, thus

colonizing the renal epi

2015; McLellan & @ad 0016). ‘ u
- ‘ |

However, E. coli has been W{i to.be.a.major . causaﬂv&nfuﬁmls is because uropathogenic
~——1 INTEGR| PROCEDAMUS

E. coli has a virulence factor that enhances it to coi onize and invade the urinary tract. Examples of

alker, Michael Caparon,

these virulence factors include pili, multiple types of fimbriae, cytotoxic necrotizing factors and

alpha-hemolysin production (Subashchandrabose et al., 2014; Tille, 2014). Klebsiella spp and

13
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other strains such as Proteus mirabilis adheres to the uroepithelial cells and often hydrolyzed urea,

increasing the urine pH which is directly toxic to kidney cells (Tille, 2014).

2.4. Classification and Types of UTIs
UTlIs are composed of a wide range of clinical units that differ in terms of clinical manifestation,

epidemiologic setting and requirements for antibiotics therapy. Base on the clinical presentation,
Uncomplicated and complicated UTIs are the two types of UTIs. Persons who are otherwise
healthy and do not have any urological abnormalities are usually affected by uncomplicated
infections. Uncomplicated UTIs affect more females and occasionally in male infants and male
adolescents. Lower urinary tract infections (cystitis) and upper urinary tract infections

(pyelonephritis) are twi Tls respond readily to

antibiotic agents to w nder, vaginal infection,

sexual activity, diabet netic predisposition are
all risk factors for cys licated cystitis include

dysuria, frequency or own by fever and back

).

pain/costovertebral ang

Complicated UTIs ma ives, and they can have

terrible consequences, tions can lead to other
outcomes like structure ¢ : flush out the urine. This
provides a suitable environm I ‘ _ onsi red a suitable growth
ected to conditions

1

ion caused by neurological

that impair the urinary tract of thel Fﬁﬁﬂdf@ﬂmﬁmwg?e

disease, immunosuppression, renal failure, urinary obstructlon, renal transplant, and the presence

14
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of foreign bodies such as calculi, indwelling catheters, or other drainage devices are some of the

conditions (Ana L. Flores-Mireles, Jennifer N. Walker, Michael Caparon, 2015).

Moreover, there are several types of UTIs; cystitis, pyelonephritis, urethritis, asymptomatic

bacteriuria and urethral syndrome.

2.4.1. Cystitis
Generally called the lower urinary traction or bladder infection, which is common in females. It

causes various symptoms dysuria, polyuria (frequent urination), urinary urgency, nocturia
(urination during night) and hematuria. Affected individuals may note urine cloudiness and bad a
odor. These symptoms are a result of bacterial multiplication and inflammation of the bladder

(Vasudevan, 2014).

2.4.2. Pyelonephritis

Pyelonephritis is com and affects the kidneys,

and is usually caused yma commonly called

urinary tract infections' hronic condition. Acute
pyelonephritis presentj es. A chronic condition,
it presents with scarring tract infection includes
fever, flank pain and ¢ y, urgency and dysuria.

Affected individuals me iting, lower abdominal

eyﬁﬁ‘éﬁ - EH%S&W@{EQ%BCM attention. Globally, an

estimated 150 million people have been affected by the disease annually. The disease affects

pain chills and increased hee

2.5. Epidemiology 0
UTIs are one of the most

everyone, but traditionally it is thought of as a disease for women of which 50% will experience it
in their lifespan (McLellan & Hunstad, 2016). Adult women are mostly affected who are 30 times

15
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more likely to develop UTI than men. It has been reported that one in three women will have had
their first episode of UTI before the age of 24yrs (Tan & Chlebicki, 2016). The incidence of
bacteriuria (the presence of bacteria in urine) in females rises consistently with time, reaching as
high as 10% to 20% in older females. In addition, almost 50 % of women who have had UTIs
between the ages of 30 and 40 are likely to get infections again (Tille, 2014). Furthermore, sexual
activity increases the risk of bacterial contamination of the female urethra, which might explain
why females have a higher rate of infection. Moreover, because of the hormonal and anatomic
changes during pregnancy, the incidence of bacteriuria increases which favors the development of

UTls.

Despite that everyone i ions at increased risk of

developing the disease 5 with diabetes, patients

with urologic abnorma sease and patients with

).

structural and neurologic'a

2.6. Treatment of UT

Presently, antibiotics a c bacteria causing UTI.

Some of the class o I includes penicillin,

cephalosporins, Carbag cosides, quinolones, etc.

The susceptibility test ntibiotic therapy. Since
ans usually initiate empirical
|

; Tan & Chlebicki,

susceptibility testing takes a fong

. Jennifer N. Walker, Michael

treatment (Ana L

2016). This may result in tHﬁd‘é&ﬁﬂ‘kF nmﬁ}mu%

treatment very difficult. A study by Lee et al. showed that the isolated organisms from urine

rains thereby, making the

samples of UT]I patients were susceptible to amikacin, amoxicillin-clavulanic acid and aztreonam
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etc (Lee et al., 2013). In the Gambia, the main recommended choice of antibiotics to treat
complicated or uncomplicated UTI include; ciprofloxacin, ceftriaxone, doxycycline,
nitrofurantoin (Gambia, 2017). However, the increasing trend of antibiotic resistance greatly
threatens the treatment of these bacterial infections. Bacterial resistance to antibiotics poses a
major public health concern and contributes to increasing the cost of healthcare in developing

countries, including sub-Saharan Africa (Mohammed et al., 2016).

2.7. Antimicrobial Resistance Mechanism
Antimicrobial resistance results when microbe (bacteria, fungi, viruses and parasites) develop the

ability to survive in the presence of antimicrobial agents (such as antibiotic, antifungal, antiviral

etc) (CDC, 2019). Stan kness may be extended

and spread to others.

Antibiotics are one of ] Ve n )attle aga fe-threatening diseases.

Their discovery began i nicillin. Antibiotics have

saved millions of lives ¢ also plays a critical part

in key medical and s at time, numerous new
antimicrobials have bet clinical practice. Since
the first antibiotic wa been developed. These
antibiotics classes that: clude; cephalosporins,
sulfonamides, quinolqne, ot | : effrey al, 2 -): However, in less
than a century, the i antibiotic resistance ha been Imost all antibiotic

T F
classes. The threat poses b adﬂigéﬁﬂiaﬂﬂmﬁﬂhﬂﬂu@r softhe health care system,

life expectancy and food production (CDC, 2019).
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Antibiotic resistance develops in bacteria through a variety of mechanisms. The major mechanisms
by which bacteria develop resistance to antibiotics include; efflux pumps (pumping of the
antimicrobial agent from the bacterial cell), inactivation of an antibiotic by an enzyme and an

altered-antibiotic target.

An effective antimicrobial must enter the bacterial cell act on the target with its sufficient
concentration. Gram-negative bacteria, for example, have a protective membrane (cell wall and
cell membranes) that shields them from the outside environment. These protective membranes
serve as a formidable barrier for access to the interior of the cell. These openings like the protein

porins can be selectively adjusted to prevent antibiotic traverses, thereby rendering the antibiotic

ineffective. Besides, sc efflux mechanism that

pumps antibiotics that € as aeruginosa develops
resistance to beta-lacta 5 mechanism. However,
some bacteria are intri rococci, anaerobes lack
the metabolic pathwa across the cytoplasmic

membrane (Ryan, 2018

Once the antibiotic e inhibiting its target for

destruction. If the targ otic, the inhibitory and
2 some bacteria to avoid

destruction, therel@gg them' resi piotic. For f@] an alteration of

penicillin-binding‘mproteirﬁkhe prime.__reason..for...the- gence bf ‘penicillin-resistant
—1_NTEGR| PROCEDAMUS '—

destruction effect will b

pneumococci.

Another mechanism in which bacteria develop resistance to an antibiotic is enzymatic inactivation.

The bacterium produces an enzyme, such as the beta-lactamase enzyme, which destroys the
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antibiotic beta-lactam ring and inactivates it. For example, Staphylococcus aureus beta-lactamases
may hydrolyze penicillin or first-generation cephalosporins. Also, K. pneumonia carbapenemases,
which are ESBL type enzymes, use this mechanism to confer resistance to third and fourth-

generation cephalosporins (Pommerville, 2011; Ryan, 2018).

2.8. Global Prevalence of AMR
Antimicrobial resistance is a global problem and threatens the very core of modern medicine. To

mitigate this impact, in 2015, the WHO constituted the Global Antimicrobial Resistance
Surveillance System (GLASS), one of the first global collaborative efforts to foster AMR
surveillance in bacteria causing infections. Following this global collective effort, as of December

2018, 71 countries were eillance data. According

to the GLASS report 2 patients clinics reported

AMR data. Furthermo results, 24 (50%) urine
specimen results, 21 (4 I and urethral specimen
results. The most freqt oniae, Salmonella spp.,
Acinetobacter spp., S ella spp (WHO, 2017).
Similarly, thirty Europ ntimicrobial Resistance
Surveillance Network ( e countries reported data
on the bacteria species

species, S. pneumoniae, S. A€
bacterial species \A@Qli 44.2%) ollo
E. faecalis (6.8%), P. ruginosa,-(5.6%%), ... poun

Acinetobacter. spp (1.7%) ( EARS-Net, 2020). Moreover, an estimate of 400,000 and 25000

infections and deaths, respectively, due to the most frequent multidrug-resistant bacteria (S.
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aureus, E. coli, Enterococcus faecium, Streptococcus pneumoniae, Klebsiella pneumoniae and

Pseudomonas aeruginosa) occurs yearly (Prestinaci et al., 2015).

2.9. Regional prevalence of AMR
In Africa, several studies on AMR have been conducted, with the results suggesting a rising trend.

A systematic review by Tadesse et al describes the AMR situation in Africa of published data from
2013-2016 antibiotic drug sensitivity. They observed a huge data gap on AMR in Africa, whereby
no suitable reports were identified in 42.6% (23/54) countries. The same study observed that
amoxicillin and sulfamethoxazole/trimethoprim were mostly reported resistance, recording 72.9%
and 75.0%, respectively. The study also further revealed a lower resistance level of S. aureus,

Klebsiella spp and E. | regions, resistance to

trimethoprim (33.9 % - ero -75 %) was high. In

the same study, Klebsi as higher than in other
regions (Tadesse et al., , a systematic review of
antimicrobial drug resi; d 61% of the reviewed

papers studies were do

In West Africa, a syste cted to estimate AMR

prevalence that could ct e et al (2017). The study
found commonly ust nicillin,  ciprofloxacin,

chloramphenicol and trimeth

\ ,
diarrhea and pneumonia-t e degree of r

majority of the review stuulﬂgmm@mﬁg@lkﬁ_

(15; 12.5%). Among the studies conducted on UTI originated from Nigeria (n = 31), Senegal (n =

ections, meningitis,
I
e same study, the

1

 (15: 12.5%) and Senegal

4), Ghana (n = 4), Benin (n = 2), Burkina Faso (n = 1) and Ivory Coast (n = 1). Moreover, UTI
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studies conducted in outpatients setting showed E. coli and Klebsiella spp. were resistant to

ampicillin was reported in 75.4% and 97% of strains, respectively (Bernabé et al., 2017)

2.10. National prevalence of AMR
In The Gambia, Numerous studies have reported antibiotic resistance; antibiotic-resistant pattern

for ESBL producing Enterobacteriaceae among food handlers (Sanneh et al., 2018), Salmonella
spp infection in The Gambia (Kwambana-Adams et al., 2015), antibiotic susceptibility of
Streptococcus pneumonia and Staphylococcus aureus among infants (Bojang et al., 2018).
However, few studies focus on UTI and antimicrobial resistance of its etiology. A study by Okomo

et al determines bacterial isolates from severe acute malnourished children found 17 urinary

isolates. Among which tamicin, nitrofurantoin,

ciprofloxacin, cefotaxi these studies conducted
in The Gambia, the cur ro reports, according to

GLASS report 2017-2

2.11. Factors responsi gen , ce
The development of [ ' em fueled by several
interconnected predispt rized into demographic
characteristics, behavia tors have been linked to
antimicrobial usage to onmental factors. It has

now been accepted that a terial resistance emergence

(Ayukekbong, 20 ugaba 2004 — : @“!
|
2.11.1 Age, Sex - u JHTE—G AHUE [l i

Several studies have found an assocﬂlor @%n 5} emographic factors and uropathogenic

bacteria resistance to an antibiotic in UTI patients
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In a Canadian study by Karlowsky et al, a total of 2,943 urine samples were tested for culture and
sensitivity over three years. The study found a significant association between an increased age
with resistance to ciprofloxacin and other commonly prescribed antibiotics (nitrofurantoin,
amoxicillin-clavulanate). It also revealed gender differences among isolates' resistance to
amoxicillin ~ (AMC), ciprofloxacin (CIP), nitrofurantoin (NIT), and trimethoprim-
sulfamethoxazole (SXT). The percentage resistance to various antibiotics for females was AMC
(4.3%), NIT(2.9%), CIP(17.%), SXT(20.8), while that of males was AMC (3.3%), NIT(7.9%),
CIP(27.2%), SXT(26.3) (Karlowsky et al., 2011). A similar study conducted in Senegal by

Dromigny et al. shows consistent findings on sex variation and age with resistant strains. They

found that E. coli resi ated amongst men than

women. E. coli resista associated with persons

above 45 years old (Dr

2.11.2. Hospitalizatior

Hospitalization status ¢ utpatient department or

being an In-patient (aj disease patterns and the

emergence of resistant tious diseases, such as

UTIs, have been repo hospitals as a result of

medical operations suc al studies have shown a

significant association be ‘uropathogenic bacteria to

antibiotics. A stuo@pre et al.(2008 acent admission,ﬁ@ﬂitalization (in the

preceding year) were sign 'Wwéﬁﬁmﬂ ﬁ%@iﬂmmbeta—lac'tamase-producing

(ESBL) bacterial infection isolated from clinical s’ﬁéciinené with urine as the commonest source

(Moor et al., 2008).
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2.11.3. Overuse of antibiotics
The overuse of antibiotics clearly defines the emergence of antibiotic resistance. Several

Epidemiological studies have demonstrated a direct association between antibiotic consumption
and the emergence and dissemination of bacterial resistance isolates. In many countries like
developing countries, antibiotics are unregulated and easily accessible over the counter,
hawkers/street vendors without medical prescription and are usually dispensed on streets by
untrained personnel (Ayukekbong et al., 2017). This lack of regulation results in easily accessible,
plentiful and cheap antibiotics, thereby promoting overuse and contributing to antibiotic resistance.

Also, purchasing such products online promotes self-medication (Larson, 2007; Planta, 2007).

2.11.4. Sanitation
Aside from the inappr

oor hygiene, crowding
fueled the transmissi smission is aided by

contaminated water, fo

2.11.5. Inappropriate Prescribi

Incorrectly prescribed ibiotic resistance. This

exposes patients to po dago, 2011). Antibiotic
concentrations that are d in the development of
antibiotic resistance b biotics have also been

demonstrated to aid in S leruginosa (Viswanathan,

2014). Additionally; iggev oping _ atio is _high, clinicians are
J : 5% ]

usually overwhelmed, 2 is often limited time for megan ealth education and

communication with the p tidm Jrﬁﬁﬁdnﬂﬂ%&ﬂ%  resulting in nonadherence

to treatment guidelines. Besides, due to insufficient surveillance on AMR, clinicians often lack up-

to-date knowledge of AMR patterns in the population for reference purposes in treating infections.
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Moreover, in some settings where there is no capacity for susceptibility testing, clinicians often
rely on blind treatment using a broad spectrum of antibiotics to treat infections. These practices
make a significant contribution to the development of antibiotic resistance (Ayukekbong et al.,

2017).

Furthermore, clinicians' knowledge and practices on AMR are other critical factors contributing to
antibiotic resistance development. A study by Garcia et al with a sample size of 256 participants,
that evaluates the knowledge, attitude and practice of doctors on AMR and antimicrobial
prescribing, revealed the lack of knowledge and bad practices on antimicrobial among doctors.

The study also shows that 78 (31%) participants responded with difficulty to select the correct

antimicrobial. A quarte ng antimicrobials when

they are not required d ar study in The Gambia
by Sanneh et al among biotics are not effective
against viral infections sueh'a o C akary Sa al.;2020). These practices and

lack of awareness of a ane 2rably. | gence of AMR.

2.11.6 Income (Empla
Poverty is the most im including The Gambia.

The lack of money co on antibiotic resistance,

lack of education, cultur Dstic facilities precipitate

the emergence of antibiotic ibutes to a poor diet to keep

to certain infections

1

a healthy and fit bo

in developing countries. ssation of treatment even

though the infection does not heal or share one single dose of antibiotic with the whole family,

resulting in misuse of antibiotics (Byarugaba, 2004; Planta, 2007). Another factor that leads to
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antibiotic resistance is the restraining of the usage of new antibiotics advised by microbiologists
and infectious-diseases specialists. Once new antibiotics are developed, physicians, rather than
prescribing them immediately, usually hold this new agent in reserve for only the worst cases due
to fear of developing resistance. This urges them to continue to use older agents that have shown
comparable efficacy resulting in over-usage. Such practice has led to reduced usage of new
antibiotics and diminishing return on investment, which is no longer considered a wise investment

by many pharmaceutical companies (Ventola, 2015).
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1. Study Design
A cross-sectional study was conducted among Out-Patients referred by attending clinicians to the

laboratory for confirmation of urinary tract infection at the Kanifing General Hospital from March
to May 2021. Mid-stream urine samples were received from patients and culture and sensitivity
tests were performed. Data on demographic characteristics (age, sex, occupation, education), risk
factors, and antibiotic usage were collected from the patients using a case record form and

structured questionnaires.

3.2 Study site .
Kanifing General Hosp

(KMC), which is one of
the eight Local Govern The municipality is one
of the most densely [ the main capital. The
municipality includes dia. Kanifing LGA has a
land size of 75.6 km?. | population of Kanifing
LGA is 382,096 (GB al, with only one rainy
season, which starts in ion of the inhabitants at

Kanifing LGA.

The Hospital is among Iry. The hospital received

patients mainly fro \urban area o} referr i Iin the urban areas.

It is manned by a team ofuml professmnals responS|bIe fg!ﬂanagemgnt of clients both
N

admission and at the outpatient %ﬁﬂhﬁﬁ@&g%‘%ownal has seven main clinical

departments (Outpatients Department, Laboratory Department, Gynae Department, Dental

Department, Accident and Emergency department, Surgical department, and Pharmaceutical
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Department) with an admission capacity of 340 beds. The laboratory department of the hospital

has three main sub-units, including the hematology, microbiology, and serology units.

Legend

[ western Health Region 1
[] Health Regions

Figure 2. Map of Wes

3.3 Study population
Study participants were

of UTI attendingtr@’f ents hospital. e

3.4 Sample Size balcula T

|
The following Cochran for WM#@ME@M fthe study.

ical signs and symptoms

n=22 % , Where n = required sample size, Z normal deviation = 1.96 which correspond to
95% confidence interval, P = the estimated attribute that is present in the targeted population,
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0.5= 50% (an assumed estimation due to lack of data on CA-UTI in The Gambia ), d = desired
level of precision, 0.05 (Kasiulevi¢ius et al., 2006). Assuming the prevalence of UTI is 50%, the
minimum sample size therefore was
obtained using the formula below. An assumption of 50% prevalence is used to compute the study

sample size, because of a paucity of data on UTI in The Gambia.
n = 1.96% 22C29) = 3.8416(0.5%0.5)/0.0025 = 384

Consequently, a total of 422 study participants were enrolled in the study including the 10%

dropout (Fofana, 2016).

3.5 Sampling metho

A purposive sampling ants. The study protocol

was explained to clinic suspected UT] patients
were identified in the h eferred to the laboratory
for confirmation. Clini' ns selected s symptoms of CA-UTI and
met the inclusion and e of CA-UTI were given
consent to participate. / rm, questionnaires were
administered by the p nts were guided on the
correct way of urine cc riteria to include study

participants were strictly

was followed until@gle size was ok

! al JL___i__L_[_a-l-—“—"H
3.6 Study Criteria~ u INTEGRI PROCEDAMUS
3.6.1 Inclusion Criteria ' . skt
All OPD patients with a clinical diagnosis of suspected UTI, with or without signs and symptoms

of the infection.
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3.6.2 Exclusion Criteria
Among the OPD patients suspected of UTI pregnant mothers who were in labour or persons

already on antibiotic treatment were excluded from the study (Priyadharshana et al., 2019).

3.7 Specimen Collection Techniques
The sample collection for this study was done with the support of clinicians stationed at the OPD.

For suspected patients who met the inclusion criteria, a clean, sterile screw-cap labeled container
was given to patients to collect clean-catch midstream urine. The container was marked on the
graduate measure to collect the right volume of a urine sample. A volume of 10-20 ml of urine
specimen was requested from each patient. Handwashing and cleaning the region surrounding the

urethral opening with clean water, drying the urine with the labia

with sterile gauze, and collecting

kept apart were describ ds before collection and
collect urine in the mid 0 ensure that the sample
collected is not conta misleading results. For
children younger than (WO Yes h parents/guardian help,
urine samples were co py a qualified clinician.
For children who were ng mid-stream samples
of urine was thorough e, to ensure the correct
collection of a urine sa es were analyzed within
one hour after collection anc oC f

3.8 Data coIIectio%gld Quality A o __@!

A structured quest.io N ed to obtain data from consent 7' : : sﬂocio-demographic

characteristics, hiszr’y of U'ﬁ%rmmmW%]falizaﬁgn, self-medication,

antibiotic consumption in the last month, buying antibiotics from street vendors/local pharmacy

without medical prescription, finishing dosage of the antibiotics, and many more as shown in the
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appendix. The questionnaires were pre-tested from the hospital prior to the start of the study. In
this process, 10% of the sample was selected to represent the population for the piloting. This was
conducted to ensure the questions are standardized and can be modified if the necessary before

data collection.

3.9 Study Variables
The dependent variable is the presence of significant uropathogenic bacterial isolates among

patients diagnosed with CA-UTI. The independent variables were; the age of the patient, sex of
the patient, educational level, history of UTI, antibiotic consumed in the last three months, buying
antibiotics from street vendors/local stores, self-medication, sharing of unfinished antibiotics with

n the last three months

someone, catheterizati

(Table 1).
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Table 1. Variables description that was used in the study

Variables Indicators Types of variables

Dependent Variable Uropathogenic Bacterial Isolates with categorical

isolates significant growth of

>10°CFU
Age Age of participant at last | continuous
birthday
Sex Male or female categorical
Employment (income) | Working categorical
Educational status Formal education categorical
) Marital status Married or single categorical
Independent Variables
Pregnancy status Pregnant or not pregnant | categorical
_ Lelf1aieé [0 ..--. i Al S

categorical
st categorical
categorical
last | categorical
Categorical
categorical
categorical
categorical

Ven U0

,pharmay '

dication

Antibiotic:

e

categorical

antibiotics =

St AnkS e

categorical
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3.10. Laboratory analysis of Urine sample

3.10.1. Isolation of Uropathogenic Bacterial Isolates
The collected sample of urine was mixed thoroughly and the lid of the container was removed

before inoculation. A calibrated loop designed to deliver a known volume of 0.01mL was used to
inoculate the collected urine sample on Cysteine Lactose Electrolytes Deficient (CLED) agar
plates and incubated at 37°C for 18-24 hours within one hour after sample collection. After
incubation, the number of isolated bacterial colonies was counted and multiplied by 1000 for the
estimation of bacterial load per milliliter of the urine sample (Bailley and Scotts, 2014.). A
specimen was considered positive for UTI if the isolates cultivated are a concentration of
>10°cfu/ml. Colony morphology on CLED was observed for the identification of the uropathogenic

bacteria. After 24hrs, were further confirmed

using standard bioche ooton, 2016)

3.10.2. Biochemical R

Presumptive isolates wi , such as Analytical

Profile Index 20E (AP . catalase, oxidase and

Voges-Proskauer(Shar

For API 20E, commerg sed. The API test strips

consist of cupules conte activity by inoculation

of organisms. A bacteri

of the wells and the strip n urs. ation, metabolism
; ‘ |

produced color chang either spontneous or reveale ition of reagents. All
| e e————————— ]
. — d TR | : -

positive and negative test resufl,!lsrv%@ahﬁlm&%%uéﬂumber. The test results are

entered into an online database to determine the bacterial identity (The Global Health Network,

as used to rehydrate each

2013).
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3.10.3. Antimicrobial Susceptibility Testing
Antimicrobial Susceptibility Testing (AST) was performed on each of the confirmed isolates using

Kirby Bauer's disc diffusion technique according to Clinical Standard Institute (CLSI) guidelines
(Bauer et al., 1978; CLSI, 2020). A few well-isolated colonies from an overnight culture were
selected, transferred to a tube with 5ml of sterile saline solution and emulsified inside the tube.
The organism suspension was compared with a turbidity standard, McFarland turbidity standard
0.5. A sterile cotton swab was placed in the inoculum suspension and swirled several times to
absorb it. To avoid too much fluid content from the swab, the swab was placed against the side of
the tube wall and applied moderate pressure. The standard inoculum was swabbed on Mueller

Hinton (Oxoid) agar pla Aptibiotics disc was aseptically

placed on the media s cubated at 37°C for 24

hours. The discs that a standardized known
concentration of antim n the plate areas except
those around the drugs i one of inhibition was created around
the disc as a result of t owth of isolates. These
zone of inhibition we erpreted as Resistance,
Intermediate and Sens 2) (CLSI, 2020). The
isolates were tested fo at are locally available;

Ampicillin (AMP 10p¢ (CAZ 30ug), Cefoxitin

(FOX30ug), Gent@GEN) (300 ug) Tetr

Chloramphenicol  (CHL % Nalidixic__acid (_NAJ_3 : iproflo>_<acin (CIP  5ug),

sycline (TET 15pg),

sulfamethoxazole/trimethoprim (SXT 25ugfI g%hmmycm (E 15ug) Imipenem (1 10 pg) and
Meropenem (MEM 10 ug) (Sanneh et al., 2018). In this study, we define multidrug resistance to

be bacterial resistant to three or more antimicrobial classes (Magiorakos et al., 2012).
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Table 2. Antimicrobial agents and interpretive criteria; Adopted from CLSI 2020

Interpretive Categories
and Zone Diameter

o . S Disk Breakpoints,
Antibiotic class Group | Antibiotics concentration nearest whole mm
S | R
PENICILLIN A Ampicillin 10 ug >17 | 14-16 <13
Amoxicillin-
B-LACTAM AGENT B clavulanate 10 ug >18 | 14-17 <13
B Cefotaxime®™ 30 ug >26 | 23-25 <22
B Cefoxitin®" 30 ug >18 | 15-17 <14
CEPHALOSPORINS Ceftazidime™ 30 g 2211820 <7
>23 | 20-22 <19
CARBAPENEMS =23 | 2022 <19
=15 13-14 <12
AMINOGLYCOSIDES -
TETRACYCLINES =15 |12-14 <1
>26 | 22-25 <21
FLUOROQUINOLONE =19 |14-18 =13
PHENICOLS 13-17 <12
NITROFURANS >17 | 15-16 <14
MACROLIDES | 14-22 <13
iL|<|LDFONAMIDES i 11-15 <10
TRIMETHOPRIM
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3.11 Quality control
For quality control purposes the following standard isolates were used in the study; Escherichia

coli American Type Culture Collection (ATCC) 25922, Klebsiella pneumoniae ATCC 700603.
All the culture media were prepared following the manufacturer's guidelines. After preparation of
CLED and Mueller Hinton media plates, sterility and performance were conducted. Control strains

were run alongside every batch of AST being worked on to ensure the accuracy of tests done.

3.12 Data Processing and Analysis
The generated data were entered into a spreadsheet of Microsoft Excel, cleaned, coded and

transferred to the STATA Corp version. 16.1. Dependent variable categories like “Negative” and

“Positive” was coded as “0” and “1” whereas independent variables that have two categories for

example “Yes” and “N ore than two categories

were coded as 1, 2, 3..

3.12.1 Descriptive An

In the descriptive analy. rtile Ranges (IQR), and

median after checking raphical and numerical
methods. Categorical eristic, risk factors and
antibiotic usage was a eptibility patterns from

the AST result were als

3.12.2 Inferential Analy

A chi-square test and F - 1 enc,e__in the demographic

Ulture results n!egative. Bivariate

characteristic, risk%sjﬁitic usage
T Gondusteds o esimate,the fassoci

independent variables and dependent variable (urobathogenic bacterial isolates) at 95% confidence

| }
logistic regression analy ion-between each of the

interval. Multiple logistic regression models were used to further estimate the true association of
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variables that were statistically significant at bivariate analysis. Results were reported in odds

ratios with its associated p-value and 95% confidence interval.

3.13. Ethical Consideration
Ethical approval was sought from the University of The Gambia, Research and Publication

Committee (RePubliC) and obtained from The Gambia Government and Medical Research

Council Joint ethical committee with a reference number R021011.

Permission to conduct the study at KGH was granted by the Chief Executive Officer and Head of
the Laboratory department before the commencement of data collection. The study protocols were

explained to the clinicians and laboratory technicians before the commencement of the study.

The objectives and be icipants before seeking

consent. An oral prese the type of data to be
collected. The proced e was also thoroughly
explained to participan 5 ation in the study, which
is voluntary. For adul orm was obtained. For
children, parents’ con d. The signed or thump

stamp consent forms ol and strictly guarded.

| L, o -
4 INTEGRI PROCEDAMUS |
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CHAPTER FOUR

4.0 RESULTS

4.1 Background characteristics of study participants
A total of 422 patients with a median age of 30 years, (IQR= 30 to 40 years) participated in the

study. Most of the study participants 82.5% (348/422) were females, and 67.5% (285/422) were
married. Almost, half of the study participants had no formal education 46.2% (195/422) with

52.84% (223/422) being unemployed (Table 3).

Table 3. Demographic Characteristics of the study participants visiting Kanifing General
Hospital, 2021.

Characteristics Percentage
Age groups
<10 1.7
11-20 15.9
21-30 37.2
31-40 21.1
41-50 10.9
51-60 6.6
61-70 4.0
>71 2.6
Sex
Male 175
Female 82.5
Marital status
Single 29.2
Married 67.5
Divorce 3.3
Pregnancy Status
Pregnant 19.3
Not pregnant 80.8
Level of Education
No formal education 46.2
Primary 95
Secondary 29.2
Tertiary 15.2
Occupation
Not employed 223 52.8
Self-employed 83 19.7
Civil servant 46 10.9
Student 70 16.6
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4.2 Frequency Distribution of Risk factors
Among the 422 study participants, 67.3% (284/422) had experienced UT]I in the previous month,

and 58.1% (245/422) had used antibiotics for the previous UTI episode. More than half 57.8%
(244/422) of the participants indicated that they completed the full course of antibiotics prescribed
for them. Concerning sanitation, 76.8% (324/422) of the participants indicated that they practice
basic hand hygiene with water and soap. One Hundred and sixty-one (38.15%) of the respondents
said they purchase antibiotics from street vendors, 33.2% (140/422) had used antibiotics in the last
three months and 32.2% (136/422) usually consumed antibiotics without a medical practitioner
prescribing it. Table 4. illustrates the frequency distribution of risk factors among study

participants.
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Table 4. Frequency distribution of risk factors among study participants, Kanifing General
Hospital, 2021. (n=422)

Variables Frequency Percentage

Medical illness (diabetes)

Diabetic 70 16.6
Non-diabetic 352 83.4
Hospitalization Status
Yes 43 10.2
No 379 89.8
Catheterization in the last month
Yes 25 5.9
No 397 94.08
History of UTI
Yes 284 67.3
No 32.7
Antibiotic consumed du
Yes 8.1
No 41.9
Antibiotic used in the pa
prescription
Yes 33.2
No 66.8
Bought antibiotics from
Yes 38.2
No 61.8
Usually take antibiotics
Yes 32.2
No 67.8
Complete taking your pre
Yes 57.8
No 1 42.2
Share antibiotics v1i ers or friends : —
Yes { : —— - | 18.7
No 1 INTEGR| PROCEDAMUR | 813
Handwashing with water and soap - o
Yes 324 76.8
No 98 23.2
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4.3 Bacterial Isolates
A total of 54 samples yielded significant positive growth of uropathogenic bacterial isolates. Thus,

the overall prevalence of uropathogenic bacterial infection was 12.8% (54/422). The isolates
consisted of five different bacteria; Escherichia coli, Klebsiella spp, Pseudomonas aeruginosa,
Proteus spp and Citrobacter spp. The predominant bacterial isolates were E. coli 74.1% (40/54),

followed by Klebsiella spp 18.5% (10/54) (Fig.3).

100

90 A

80 -

74.1

70 -

60

50 -

Percentage (%)

40 A

30 -

20 A

1.9

ter spp  Pseudomonas
aeroginosa

Figure 3. Isolatesiofuro‘ ic.bacteria isolated S 2 ticipants diagnosed
with UTI, KGH, 2021~ | y P
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4.4 Distribution of Uropathogenic bacteria among tested patients by gender and age group.
As indicated earlier, 54 (12.8%) samples were positive for the presence of uropathogenic bacteria.

These were distributed among all the age groups above 10 years. The highest occurrence, 25.93%
(14/54) was found among the age groups (21-30 years) and (31-40 years) respectively. Followed
by those in the age category (11-20 years), 20.37% (11/54). The lowest incidence occurred among
those in the age category (51-60 years), 1.85% (1/54). Concerning the distribution of isolated

bacteria to patients’ sex, the majority of the isolates were from females, 94.44% (51/54) Fig.4.

16

S S T
o N b
1 1 1

m Male

Frequency
(00]

D
1

m Female

SN
1

Figure 4. Distribution a Isolates b Age group at KGH,

4.5 Association between Dem

Females had a sig@greaterm e _

than men 4.1% (3/74) (p:@} arding-marital-s "
EGRI PROGEDA

15.4%(44/285) of married people tested positive fer-uropathogenlc bacteria. A high proportion of

'g@acterial isolates
14.7 % (51/348)

Hgl 123) of single people and

the isolates were observed for persons having no formal education, 15.9% (31/164) followed by

having secondary education 15.4% (19/123). The observed difference for positive bacteria was
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statistically significant (p= 0.005). However, there were no significant differences when positive

culture and pregnancy status were compared (Table 5).

Table 5. Association between Demographic characteristics and uropathogenic bacteria
isolates, KGH, 2021

Culture Result

Total Negative Positive
Variable n (%) Frequency (%) Frequency (%) N P-value

Sex 0.012*
Male 74(17.5) 71(95.9) 3(4.1)

Female 348(82.5) 297(85.3) 51(14.7)

Marital status 6.23 0.044
Single 123(29.2) 113(91.9) 10(8.1)
Married 3 11(84 44(15.4)
Divorce
Pregnancy Status
Pregnant
Not pregnant

Level of Education

No formal
education

Primary
Secondary
Tertiary

Occupation
Not employed
Self-employed
Civil servant
Student

0.32 0.945

0.005*

0.014*

Note; *Fisher’s e
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4.6 Association between risk factors and Uropathogenic bacterial isolates

The prevalence of uropathogenic bacteria among patients who had a UTI within the previous

month was 15.1% (43/284), (p = 0.039). Additionally, 17.4% (28/161), (p = 0.026) of the

respondents who said they bought antibiotics from a local pharmacy or street vendor without a

medical prescription had the infection. However, there were no significant differences between

culture-positive and medical illness(diabetes), hospitalization in the last month, catheterization and

sharing of antibiotics with family relations (Table 6a & 6b).

Table 6a. Association between risk factors and uropathogenic bacteria

Culture result

Variables

P-value

Medical illness
(Diabetes)

Diabetic

Non diabetic

Hospitalization in
the last month

Yes

No

Catheterization in
the last month

Yes

No

History of UTI in
the past month

Yes

No “

0.5205

2.9893

4.2784

0.424

0.471

0.084

0.039

~— INTEGR| pPROCED
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Table 6b. Association between risk factors and uropathogenic bacteria

Culture result

Variables

Total negative positive

n (%) Frequency Frequency
(%) (%)

ba

P-value

Antibiotic cons

umed

during last UTI episode

Yes

No
Had antibiotic

245(58.1) 209(85.3) 36(14.7)

177(41.9) 159(89.8) 18(10.2)
in the

past three months
without medical

prescription
Yes

No

Bought and used
antibiotics from loc
pharmacy/street ven

Yes
No

Usually take antibio
without medical

prescription
Yes

No

Complete taking yo

prescribed anti
Yes

No

Share antibiotics wit
family members or

friends
Yes

No

140(33.2) 125(89.3) 15(10.7)

biotic

mﬁ@m Pn’ﬁi’fﬁ‘ﬁmﬂ@( e

Handwashing with

water and soap
Yes

No

324(76.8) 282(87.0) 42(13.0)
98(23.2) 86(87.8) 12(12.2)

1.8851

0.8138

4.9257

2.0548

0.6716

3.3386

0.0348

0.170

0.367

0.026

0.152

0.412

0.068

0.852
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4.7 Overall Resistance patterns of uropathogenic bacterial isolates to antibiotics
All the 54 uropathogenic bacterial isolates were subjected to AST with eleven different classes of

antibiotics ~ (penicillin,  cephalosporins,  p-lactams,  fluoroquinolones,  carbapenems,
aminoglycosides, tetracycline, macrolides, Nitrofurans, phenicol and sulfonamides/trimethoprim)
making a total of 15 different antibiotics. Among the isolates tested against various antibiotics,
96.3% (52/54) were resistant to Erythromycin and 87.0% (47/54) were resistant to Ampicillin. A
greater proportion of the bacteria isolated were observed to be resistant to Tetracycline and
Trimethoprim/Sulfamethoxazole, 75.9% (41/54) and 77.8% (42/54) respectively. In addition,
61.1% (33/54) and 53.9% (29/54) of the isolates were also found to be resistant to Ciprofloxacin

and Nalidixic acid res ipenem and Meropenem

(Table.7).

INTEGRI PROGEDAMUS |
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Table 7. Overall Susceptibility Pattern of uropathogenic bacteria isolated from study

participants with positive CA-UT]I, Kanifing General Hospital, 2021 (N=54)

Antibiotics Sensitive Resistance  Intermediate
n(%o) n(%o) n(%o)
Amoxicillin-clavulanic acid (AMC 30ug) 37 (68.5) 8 (14.8) 9 (16.7)
Cefotaxime (CTX 30ug) 39 (72.2) 14 (25.9) 1(1.9)
Ceftazidime (CAZ 30pg) 41 (75.9) 11 (20.4) 2 (3.7)
Cefoxitin (FOX 30pg) 52 (96.3) 0(0.0) 2 (3.7)
Ampicillin (AMP 10ug) 4 (7.4) 47 (87.0) 3 (5.6)
Nitrofurantoin (F 300pg) 42 (77.8) 11 (20.4) 1(1.9)
Gentamycin (GEN 3 8) 0
Ciprofloxacin (CIP 5 0
Tetracycline (TET 15 2 (3.7)
Chloramphenicol (C 4 (7.4)
Trimethoprim/Sulfam 0
(SXT1.25/23.750)
Nalidixic (NA 30 ug) 2(3.7)
Erythromycin (E 15 2(3.7)
Meropenem (MEM 0
Imipenem (I 10p.9) 0
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4.8 Resistance patterns among uropathogenic bacteria by isolate
E. coli isolates were resistance to Erythromycin 95% (36/40) followed by Ampicillin 90% (36/40),

sulphamethoxazole/trimethoprim 80% (32/40), Tetracycline 77.50% (31/40) and Nalidixic acid
52.5% (21/40). Similarly, isolates of Klebsiella spp exhibited resistance to Erythromycin 100%
(10/10), Ampicillin 90% (9/10), Tetracycline 80% (8/10), Trimethoprim/sulphamethoxazole 70%
(7/10), Cefotaxime 60% (6/10). Ciprofloxacin, Nitrofurantoin and Gentamycin, a resistance of
50% (5/50) was observed respectively. For Proteus mirabilis, 50% (1/2) of the isolates were
resistant to sulphamethoxazole/trimethoprim, Nitrofurantoin, Gentamycin, Ciprofloxacin and
Tetracycline respectively. Moreover, for Citrobacter spp and Pseudomonas spp isolates, 100%
(1/1) resistance was ob

rim/sulphamethoxazole

(Table 8).
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Table 8. Antimicrobial resistance Patterns among uropathogenic bacteria per isolate,
Kanifing General Hospital, 2021

Klebsiella  Proteus

E. coli s mirabilis Citrobacter ~ Pseudomonas
Antimicrobial agent n = 40, npf 10 n=o spp aeruginosa

(%) (%) , (%) ’ n= 1! (%) n= 1! (%)
Amoxicillin-clavulanic acid (AMC 6(15) 3(30) 1(50) 0(0) 0(0)
30ug)
Cefotaxime (CTX 30pg) 8(20) 6(60) 0(0) 0(0) 0(0)
Ceftazidime (CAZ 30ug) 6(15) 5(50) 0(0) 0(0) 0(0)
Cefoxitin (FOX 30pg) 0 0 0(0) 0(0) 0(0)
Ampicillin (AMP 10ug) 36(90.0) 9(90) 1(50) 1(100) 1(100)
Nitrofurantoin (F 300ug) 0(0)
Gentamycin (GEN 30p09) 0(0)
Ciprofloxacin (CIP 5ug) 0(0)
Tetracycline (TET 15u0), 0
Chloramphenicol (CHL 10y 0) 0(0)
Trimethoprim/Sulfamethoxa
(SXT1.25/23.750g) 1(100)
Nalidixic (NA 30 pg) 0(0)
Erythromycin (E 15u9) 1(100)
Meropenem (MEM 10u0) 0(0)
Imipenem (1 10p9) 0(0)

N= number of uro
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4.9 Multidrug resistance rates of uropathogenic bacteria by isolates
Of the 54 uropathogenic bacterial isolates tested, 88.9% (48/54) showed resistance to at least one

of the fifteen antimicrobial agents used. Of this number, 1.9% (1/54) showed resistance primarily
to one antibiotic only, 11.1% (6/54) were resistant to two antibiotics, 13.0% (7/54) were resistant
to three antibiotics, 16.7% (9/54) were resistant to four antibiotics and 57.4% (31/54) were resistant
to five or more antibiotics. Overall, 87.0% (47/54) of the isolates were multidrug-resistant (MDR)
as they were resistant to three or more antimicrobial classes. The highest frequency of MDR was
observed in Klebsiella spp (9 isolates) E. coli (35 isolates). For Pseudomonas aeruginosa no MDR

was found (Table 9).

Table 9 Distribution
Kanifing General Hos

cteria by isolate type,

Total
Isolates >R5 MDR
n (%) (=R3)
E. coli (N=40) 23(57.5) 35(87.5)
Klebsiella spp
(N= 10) 6(60.0) 9(90.0)
Proteus mirabilis
(N=2) 1(50.0) 2(100)
Citrobacter spp
(N=1) 1(100) 1(100)
Pseudomonas
aeruginosa (N=  0(0) 0(0) 0(0)
1) - . " 7 -ﬁ"!
Total (N=54) % 6(11.1) 7(13.0) ' 31(57.4) 47(87.0)
| : — |
Note: R1-5: Resistance to 1, 2/, and 25 aﬁ%@ﬁﬂ@&eel& 3 ormore antibiotics

classes
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4.10 Risk factors for Uropathogenic Bacteria
The result shows that 14.7% (51/348) of females and 4% (3/74) of males had significant growth

of uropathogenic bacteria. In the bivariate logistic analysis, females had a 4.1 times larger chance
of having uropathogenic bacterial infection compared to males (95% CI 1.23-13.30) (Table 10).
This association was statistically significant at 95% confidence interval (p=0.021). For the
Occupational status of study participants recruited, it was observed that 17.9% (40/223) of those
not employed were affected, while 7.2% (6/83), 6.5% (3/46) and 7.1% (5/70) of those with a self-
employed, civil servant and student categories were affected respectively. The results in the
bivariate analysis showed that unemployed individuals had 3.1 times greater odds of developing

UTI as compared to those however, is not statistically

significant at 95% co . Out of the 422 study

participants, 195 had 5) were infected with
uropathogenic bacteria mary 7.5% (3/40) and
secondary 15.5% (19/ variate logistic analysis
showed that, individua creased odds of having
UTI as compared to t y, OR=11.90 (95% ClI
1.59-89.09). This asso Analysis of our results
showed that 15.1% (4 T were affected with
uropathogenic bacteria. It 2ssion analysis individuals

who had a histon@_have eveloei_@thogenic bacteria

compared to individuals WWWOI report having a hjs_tor:)aof- 2 06 (95% C11.03-4.13).
—— 1. NTEGR| PROCEDAMU Us
n

at-95% ~confidence interval (p=0.042). For
catheterization, 24.0% (6/25) had a positive significant culture for uropathogenic isolates of the

This association was statistically significa

participants who responded of been catheterized in previous months. The bivariate logistic

50



University of Ghana http://ugspace.ug.edu.gh

regression shows that individuals who were catheterized had 2.29 times increased odds of
acquiring uropathogenic bacterial isolates as compared to participants who were not catheterized
OR =2.29 (95% CI 0.87-6.03). This association is not statistically significant at 95% confidence

interval (p=0.092) (Table 10).
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Table 10 Association between risk factors and urinary tract infections, Kanifing General
Hospital, 2021

Uropathogenic Bacteria

i Total N iv Positivi
Variables N %t;)) ngc?lger?cy (%) Fcr):(;ueicy (%) cOR(95% CI) p-value
Sex
Male 74(17.5) 71(96.0) 3(4.0) 1
Female 348(82.5) 297(85.3) 51(14.7) 4.1(1.23-13.30) 0.021
Occupation
Not employed 223(52.8) 183(82.1) 40(17.9) 3.1(0.93-10.61) 0.066
Self-employed 83(19.7) 77(92.8) 6(7.2) 1.11(0.26-4.70) 0.880
Civil servant 46(10.9) 43(93.5) 3(6.5) 1
Student 70(16.6) 65(92.9) 5(7.1) 1.10(0.25-4.85) 0.897
Level of
education
No formal 11.91(1.59-89.09)  0.016
education
Primary 5.1(0.51-50.91) 0.164
Secondary 11.5(1.50-88.08) 0.019
Tertiary 1
Marital status
Married 2.06(1.00-4.24) 0.049
Single 1
Divorce
Medical illness
(Diabetes)
Diabetic 1.34 (0.63-2.74)
Non-Diabetic 1 0.425

Hospitalization in
the last month
Yes
No
Catheterlzatlon

1.37(0.58-3.26)  0.472

in the last month -
Yes =2 25(99)ﬂ 19(76.0) 0.092
No 397 94 Eﬁbd?BﬂDGE

UTI history ..
Yes 284(67.3) 241(84.9) 43(15.1) 2.05(1.03-4.13) 0.042
No 138(32.7) 127(92.0) 11(8.0) 1
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cOR= crude odds ratio, Cl = Confidence Interval, p-value <0.05 is statistically significant, 1
reference group

4.11 Antibiotics Usage
Out of the 422 study participants, 245 had consumed antibiotics during their last UTI episode. Of

which 14.7% (36/245) were positive for urine culture. The bivariate logistic regression analysis
observed was OR=1.52 (95% CI 0.83-2.77). This indicates that individuals who used antibiotics
in their last UTI episode have 1.52 times increased odds of acquiring uropathogenic bacteria
isolates compared to individuals who did not use antibiotics. This association was not statistically

significant at 95% confidence interval (p=0.172).

In a bivariate logistic regression analysis, antibiotic use in the previous three months was found to

be protective against u 41). The results showed

that participants who e 26% lesser odds of
developing uropathoge who did not consume

antibiotics in the past t Sig t 95% CI (p=0.368).

Among the study par antibiotics from street

vendors/local pharma(J 17.4% (28/161) were
positive for uropathog analysis indicate that
respondents who purch es have 1.9 times greater
odds of developing urop

antibiotics from st dors/lo al p medical pref@pR: 1.9 (95% ClI

1.07-3.38). This assomatlo atistically S|gn|f|cant at 95% cmlce ihteryal level (p=0.028)
INTEGRI PROCEDAMUS =

viduals who did not buy

(Table 11)
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Table 11 Antibiotics usage factors associated with Uropathogenic among UTI patients,

Kanifing General Hospital, 2021

Uropathogenic Bacteria

Negative
Frequency
(%)

Total

Variable n (%)

Positive
Frequency
(%)

COR(95% CI)

p-value

Antibiotic consumption
during that UTI
Yes 245(58.1)
No 177(41.9)
Had antibiotics in the
past three months
without a medical
prescription
Yes 140(33.2)
No 32(66.8
Bought and used |
antibiotics from local
pharmacy/street
vendors |
Yes 1€
No J
Usually take antibiotics '
without medical
prescription
Yes
No
Finished dosage
prescribed antibiotics
Yes
No
Share antibiotic with
family members or
friends

209(85.3)
159(89.8)

125(89.3)

Yes 64(81.0)
No | 343(8L.
Handwashing with soap
and water
Yes 324(76.8)

No 98(23.2)

282(87.0)
86(87.8)

15(10.7)

715(19.0)

VTR bt Ras |

36(14.7) 152 (0.83-2.78)
18(10.2) 1

0.74 (0.39-1.41)

0 (1.07-3.38)

3 (0.85-2.75)

7 (0.71-2.30)

42(13.0) 1.07 (0.54-2.12)
12(12.2) 1

0.172

0.368

0.028

0.154

0.413

0.064

0.852

Note: cOR= crude odds ratio, Cl = Confidence Interval, p-value <0.05 is statistically

significant, 1 reference group
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4.12 Multiple Logistic Regression results for associations of Uropathogenic bacteria among
participants

A stepwise forward elimination was conducted to select a variable for the Multiple logistic
regression analysis. The variables that remain in the final model after using the stepwise forward
elimination include; sex, educational status, history of UTI and purchasing of antibiotic from street
vendor/local pharmacy without medical prescription. Four variables were statistically significant
and strongly associated with the development of uropathogenic bacteria at 95% CI (p < 0.05)
(Table 12). These variables include; female gender, educational status, history of UTI and

purchasing antibiotics f

Table 12. Risk factor
participants attending

Variables eld) odds P-value
Sex : ,
Male ‘ nce
Female ” | 7-28.0) 0.007
Level of education
No formal educatio 1-67.1) 0.041
Primary ).6-62.7) 0.138
Secondary 7 1.35-84.82) 0.025
Tertiary Fu ' nce
UT]I history | ; :

Yes . 241(84, ‘ -6 -5.16) 0.037
No B 127(020 1180) 7 !

Bought and used

antibiotics from local u‘HTE‘GFHEHEGEEE;AUE |I o

pharmacy/street

vendors o
Yes 133 (82.6) 28 (17.4) 2.0 (1.07-3.74) 0.031
No 235 (90.0) 26 (10.0) reference

aOR= adjsuted odds ratio, Cl = Confidence Interval, p-value <0.05 is statistically
significant
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CHAPTER FIVE

5.0 DISCUSSION

The study determined the prevalence, etiology, antibiotic susceptibility patterns of uropathogenic
bacterial isolates and associated factors among outpatients attending the Kanifing General Hospital
in The Gambia. This current study provides valuable laboratory data that assists clinicians to
determine which antibiotics to employ in the treatment of urinary tract infections and related
diseases. The prevalence of Uropathogenic bacteria among patients attending Kanifing General

Hospital was 12.8% si by Randrianirina et al.,

(2007). However, the igher than was reported

in an earlier study in o ( Sumareh et al 2014,
Donkor et al., 2019). was found in a study in
Senegal, 26.7% by B remariam et al., (2019).
This lower prevalence senegal could be a result
of the study duration ¢ e in the study could be
attributed to the patie lical checkups and self-
medication due to the e he Gambia. This could

affect the interpretation @

Moreover, the disp@t\_/veenstdu CC
population, methodplogy P‘ ractice of th ulation (Gebremariam et al.,
qﬁ*ﬂi‘ﬂﬁfpnmeﬂ%ﬁ

2019; Tesfa et al., 2021).

/ inhibit bacterial growth.

sample size, study
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In this study, the majority of uropathogenic bacterial were isolated from female patients, as UTIs
are common in females due to the shorter nature of the female urethra. These findings are in
accordance with those of prior studies enrolling outpatients (Odoki et al., 2019; Randrianirina et
al., 2007; Tesfa et al., 2021). Also, among the isolated uropathogenic bacteria, all E. coli isolates
were from female patients. This high prevalence of E. coli among females may be due to the shorter
urinary tract and proximity of the vagina to the anus (Greenwood, 2012). The other factor that can
contribute to the high prevalence of E. coli among the female gender could be as a result of the
intrinsic virulence of E. coli for urinary tract colonization. Whereby, it has abilities to attach to the

urinary tract using pili, multiple types of fimbriae and cytotoxic necrotizing factors and colonize

the urinary tract (Brad

About the distribution xually active adults had

a higher incidence follc are in agreement with a

study conducted in Libya

and 10.6% in the elderly
(Mohammed et al., 20 Iy women (Paulo et al.,
2012). The possible ca ults and elderly may be
attributed to sexual act recurrent UTI, urinary
incontinence, and decl 90; Martha et al., 2018;

Vasudevan, 2014).

Regarding the ca@ents in olates were E@“ﬁtive bacteria and

mostly Enterobactgriaceam‘ludy found E. coli as.the-mai sative uropathogenlc bacterial
o Ri PROGEDAMU “

isolates with 74.07% (40/54). This result-ls in-agreement with other studies in Africa; Uganda

41.9% (Odoki et al., 2019), Ghana 48.39% (Donkor et al., 2019) and Madagascar 67.2%

(Randrianirina et al., 2007). Klebsiella spp was the second-highest prevalence causative organism
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for UTI with 18.5% (10/54). The high frequency of Klebsiella spp is not exceptional to this study.
Previous studies in Accra (Ghana) 2019, Isfahan (Iran) 2021 and Asian Global Prevalence Study
of Infection in Urology (GPIU) data 2018 reported high rates of Klebsiella spp of 16.1%, 8% and
14.1% respectively (Choe et al., 2018; Donkor et al., 2019; Mostafavi et al., 2021). The other
uropathogenic bacterial isolates found in this study; Proteus mirabilis 3.7% (2/54), Citrobacter
spp 1.8% and Pseudomonas aeruginosa 1.8% had low prevalence which is comparable with other
studies done by Magliano in Italy, Atul in India and Barry in Senegal (Barry et al., 2017; Kothari
& Sagar, 2008; Magliano et al., 2012). The differences and similarities in the type and distribution

of uropathogenic bacterial isolates from country to country may be due to different factors such

as; laboratory procedur iene and environmental

conditions.

5.1 Overall Antimicr ‘ i lates
The most active antib and meropenem) and
cephalosporin (ceftazid rantoin, which is among
the recommended ant ambia shows moderate
sensitivity. This finding treatment guidelines for
the empiric treatment e symptoms. However,

carbapenems are effeg lates especially among

Enterobacteriaceae’stfanc (o €O iln The Gambia as
A : -
reported by Sanneh et al., . Hence, it should be saved_foj% y 1l patients to avoid its
increasing resistance. INTEGR| FHEDAuUE_- .

Ciprofloxacin and other fluoroquinolones are among the recommended and broadly prescribed

antibiotics for the therapeutic of UTI (Ana L. Flores-Mireles, Jennifer N. Walker, Michael

58



University of Ghana http://ugspace.ug.edu.gh

Caparon, 2015). This current study found a moderate sensitivity rate to ciprofloxacin 61.11% and
Nalidixic acid 42.59%. Therefore, this agent should be reserved and only be used after
confirmation of susceptibility patterns of the bacteria causing the infection. These findings are
consistent with other reports previously conducted in Ethiopia (Tesfa et al., 2021) and in contrast

with a study from Madagascar (Randrianirina et al., 2007)

Amongst the aminoglycosides, the sensitivity pattern of isolates to Gentamicin was 72.22%
(39/54). This finding concords with a study in Nigeria, 85.5% sensitive (Uwaezuoke & Ogbulie,
2006) but contrast to a previous study in Ghana that reported about 32.26% susceptible (Donkor

etal., 2019).

The analysis found tha icillin, tetracycline and

trimethoprim/sulfamet nsuitable to treat UTI
empirically. In our st showed resistance to
ampicillin, as reported i bacterial resistance to
ampicillin and Co-tri kram et al., 2007). The
international clinical p not be used empirically
for the treatment of unc ence is known to exceed
20% (Colgan et al., 2 ntl .' bia, antibiotics can be

purchased without medic. available and inexpensive

(Okeke et al., 19@‘misus 0 8 public carl_@uted to this high

resistance. L GEL S —— _._-—ﬂ P
—1_INTEGR| PROCEDAMUS I'—

Amongst the isolated uropathogens, 87.021%(47/525W'ere 7MDR, our findings were similar to a

study in Ethiopia (Tesfa et al., 2021), but showed a higher prevalence as compared to a study in

Turkey, 53.8%(Guclu et al., 2021).
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5.2 Antimicrobial Resistant of Uropathogenic bacteria Per isolate

The majority of the isolates of E. coli were found to be resistant to Ampicillin, Tetracycline,
Trimethoprim/Sulfamethoxazole and Erythromycin (Table 7). Similar findings were reported in a
study in Libya, where resistance to Ampicillin was 85.4% (Mohammed et al., 2016), The Gambia
where resistance to Ampicillin and Tetracycline was 100% (Sanneh et al., 2018) and in Pakistan
where resistance to Trimethoprim/Sulfamethoxazole was 74.1%. This high prevalence could be
due to the inappropriate usage of antibiotics and they are readily available over the counter. For
Nitrofurantoin, fluorogquinolones, chloramphenicol and cephalosporin, E. coli isolates showed a

lower resistance rate. Comparably, our findings were concordance in previous studies done by

Magliano et al., (20 eftazidime susceptible

respectively, Khan et sitivity. However, the
Carbapenems (Imipene h show zero resistance.

This finding is consiste 017).

Overall, resistance data e drugs like ampicillin,

Trimethoprim/Sulfame esistance.  In  general,
Trimethoprim/sulfamet and nalidixic acid were
the most inactive drugs (Table 7). The figure

changes with resistance’

effective against iella spp st rate oor the isolates of
r - -
Citrobacter spp, Proteus is and Pseudomonas aeruginosasimilar trend of resistance rate
e AL N R ROCEDAM —_—
was observed. This finding |S%£§Qﬁhtﬂmm}gﬁher African studies (Barry et

al., 2017; Donkor et al., 2019; Sanneh et al., 2018). In west African countries including The

nd imipenem which were

Gambia, clinicians usually start antibiotic therapy with inexpensive and well-known antibiotics,
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such as ampicillin, Trimethoprim/sulfamethoxazole and tetracycline. This could explain why the

high resistance level among these antibiotics.

5.3 Risk factors Associated with Uropathogenic bacteria

Our study revealed female participants had six-fold increased odds of acquiring uropathogenic
isolates. This finding is in line with previously documented results by Gebremariam et al. (2019)
and Paulo et al., (2012) in elderly women. This significant association might be due to females’
short, wider and moist urethra which could be supportive for the growth of bacteria compared to
males. The present study showed the percentage of pregnant females with UTI was higher than

nonpregnant females. Our finding is similar to a study by Shaifali et al., (2012), where 50% of

pregnant women were es a series of changes in

the physiology of a ease urine stasis. Such
changes along with th of a pregnant woman
acquiring uropathogens. 1s which could be either
symptomatic or asymp In the present study, a
married individual has d divorced participants.
Our findings were si ividuals had significant
bacteria (Oli et al., 20 had 2 times increased

odds of acquiring uropat

study revealed a Ion :
- -
the previous month. Our fi were in contrast with other resultsdogumented in Ethiopia where

hospitalization Waéllsfgnificanltw g&)ﬁa@i ﬁﬂﬁﬂﬁ@?&&fwg@ i). =

al., 2019). Analysis in our

oeen

i }ed to a hospital in

Our findings showed that level of education (taking tertiary as a reference) individuals who had

no formal education have 11 times increased odds of acquiring uropathogenic bacteria and are
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statically significant. This finding was in contrast to a study reported in Ethiopia by Emiru, (2013).
This may be due to the high-level treatment-seeking behaviors of infected literates compared to
illiterates (no formal education). In line with other documented results (Gebremariam et al., 2019;
Tesfa et al., 2021), medical illness (diabetes) showed no association with uropathogenic isolates.
However, diabetes was found to be associated with UTI in a study by Odoki et al., (2019). The
statistical association between diabetes and UTI could be the high-level presence of glucose in the
urine which may serve as the culture medium for uropathogenic microorganisms in diabetic

patients which could lead to UTI.

The current study found participants with a history of UTI having significant association with

uropathogenic isolates 12). This result concords

with a cross-sectional s , (2019), found out that
the history of UTI was ble explanation for this

association could be d " uropathogenic isolates.

The present study reve Dgenic isolates was not

significantly associatec y Tesfa et al., (2021),
whereas Gebremariam he catheter serves as a

portal for bacteria entr catheterization.

5.4 Antibiotic usage

The findings of th@s‘howe antik pus UT], antlb e in the last three

months and taking antlblomout medical prescription-we @mﬁcantly associated with
—1_WNTEGRI PROCEDAMU

uropathogenic resistant isolates. Similar findings were- documented i in Mulago (Uganda) (Kabugo

et al., 2016) and Sri Lanka (Fernando et al., 2017), whereas in Turkey antibiotic use in the

preceding three months showed significant association. The use of antibiotics as prophylactic in

62



University of Ghana http://ugspace.ug.edu.gh

recurrent UTIs is not recommended as this could enhance the emergence of resistant strains.
Analysis in our study showed purchasing antibiotics from street vendors or local pharmacy were
significantly associated with uropathogenic resistant bacterial isolates. Our findings contrast the
findings by Sanneh et al which showed buying and use of antibiotics from street vendors were not
associated (Sanneh et al., 2018). The possible explanation could be as a result of numerous
pharmacies available and the lack of control on the inappropriate sales of antibiotics over-the-
counter. This may result in the development of antimicrobial-resistant strain which is evidenced

in (Kebbeh et al., 2017; Kwambana-Adams et al., 2015; Okomo et al., 2011; Sanneh et al., 2018).
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CHAPTER SIX

6.1 Conclusions
The study showed the presence of uropathogenic bacteria among patients diagnosed with CA-UTI

at KGH. The study revealed low prevalent of uropathogenic bacteria among outpatients with UTIs

in KGH. The study also revealed that females were mostly affected with uropathogenic bacteria.

E. coli was the most prevalent bacteria followed by Klebsiella spp of the causal agent identified

among patients attending Kanifing General Hospital.

Nitrofurantoin, Ceftazidime, cefotaxime, cefoxitin, Imipenem and Meropenem were the most

active antibiotics to the isolates. The identified uropathogenic bacteria show a high resistance to

ampicillin, trimethopr ine antibiotics. A high

prevalence of MDR a observed.

Being female, having antibiotics from street

vendors or local pharma ificantly associated with

uropathogenic bacteria

However, no significa atheterization, antibiotic

consumption in the I us, finished dosage of
antibiotics prescribed ough studies conducted
elsewhere reported significi

| L, o -
4 INTEGRI PROCEDAMUS |
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6.2 Recommendations
Based on the findings of this study, the following recommendations were made;

The Ministry of Health;

1. Should establish antimicrobial surveillance to monitor the resistance strain of microbials.

2. Must ensure continuous capacity building for laboratory staff and provisions of resources
(laboratory consumables and equipment) for the proper delivery of effective and efficient
AMR surveillance.

3. Should develop antimicrobial stewardship program to reduce inappropriate use of
antimicrobials in The Gambia

4. And Medicine Control Agency should establish and implement policy to curb over-the-

counter sale of
5. Should conduc ndiscriminate usage of

antibiotics by p
The National Public F

1. Under the Mini 0 accumulate isolates of

uropathogens f ate treatment guidelines.
2. Must ensure t health facilities before

empirical treatn
The hospital managemen ‘

1. Should coh5|der reﬁm the treatment gwdellnes for UTI therapy based on our
findings on various antlblo Empd g ’ &fa‘metﬁoxazole, erythromycin,

and tetracycline.
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2. Must ensure that Ciprofloxacin, Chloramphenicol, Gentamycin and Augmentin antibiotics
should be used based on the susceptibility tests of the isolated bacteria.

3. Must ensure the laboratory conduct continuous AMR surveillance and monitoring to
update clinical protocol of UTI management.

4. Should ensure that clinicians enforce health education to patients to adhere to the treatment
and thereby reducing drug resistance.

5. Must ensure that clinicians health educate their patients (especially female patients) to

practice good personnel hygiene in order to avoid been infected with uropathogens.

6.3 Limitations of the study

One of the study's maj ielded negative growth

bacterial growth, whi ould have affected the
identification of some major limitation of the
study is the lack of th istance genes. Due to a

lack of resources, the s isms.

TEGRI PROCEDAMUS |
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APPENDIX

INFORMED CONSENT FORM
Research Title: Antibiotics Susceptibility Patterns of Uropathogenic Bacteria Isolated from

Patients with Community-Acquired Urinary Tract Infections at Kanifing General Hospital,

The Gambia.

Principal Investigator: (ABOU KEBBEH: University of Ghana, School of Public Health,

Department of Epidemiology and Disease Control. Email: kebbehabou@yahoo.com/Tel:

+2203656691)

SCC Number: R021011

Background

Dear Patient,

I wish to invite you ividuals from Kanifing

Municipal council susp g General Hospital. My

name is Abou Kebbeh, h. As mentioned above,

I am undertaking a rese to determine antibiotics
susceptibility patterns potential risk factors
associated with the res Ip to influence policy-
makers decision on antimic fatment of UTlIs and related
diseases. This reei .‘ | aster’s degree in

Epidemiology and Diseas
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Methods

The study seeks to interview and collect demographic data and a sample of urine for culture and
sensitivity testing. The procedure for sample collection will be non-invasive and it will be
thoroughly explained to the participant. The data will be collected via a face-to-face interview of
the participants. The participants will be briefed about the purpose of the study before the
commencement of the interview. Questionnaires on antibiotic use would be administered, which
will take approximately 10 minutes of your time. The information will be collected by the

researcher or a research assistant.

Risks and Benefits

There is little or no ha n you provide will help

the researcher underst specimen you provide

will enable the researc hat affect people in this

|
|

area and help to guide er, the conduct of this

study will greatly h better understand the
susceptibility pattern o nity-acquired UTI care.
It will also reduce cost & Jce the economic burden

on patients. The infor

Your participation in th would be on voluntary .basis” [the questionnaire will be

N INTECRI PROC BAUS il
administered to the participant that%ﬁuﬁ#efm%%e%gghopt-om‘df the survey anytime if they

decline to continue. This will not affect the medical care that you would normally receive. In case

ality.

Right to refuse

you decide to withdraw your participation during the study, any information already generated
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from the samples until the time of withdrawal will not be used and samples already collected, for
which you have given consent, will also not be analyzed and data used. However, | will encourage

your full participation since your participation is important.
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Consent form

Participant Identification Number: |__|_ ||| | ||| || ||

(Printed name of participant)

[ ] I have read the written information OR

[_] I have had the information explained to me by study personnel in a language that |
understand,

and |
e confirm that my choice to participate is entirely voluntarily,

e confirm that I have had the opportunity to ask questions about this study and | am satisfied
with the answers and explanations that have been provided,

e understand that I grant access to data about me to authorized persons described in the
information sheet,

e have received suff

e agree to take part i

| agree to further res ; §.35 expla | es[ ] Nol[]

Participant’s signatu c
thumbprint*

Time (24hr)
Printed name of wit
Printed name of per
obtaining consent
| attest that I have exp to,

and was under 0 the be ipan e she has freely given
consent to part in.the presence'o bove ss (wh *e applicable).
Signature of person ‘ .

obtaining consent - .iH TEGHI FHDGEEFME —

DPate (dd/mmm/yyyy) Time (24hr)
* Only required if the participant is unable to read or write.
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QUESTIONNAIRE

Study Title: Antibiotics Susceptibility Patterns of Uropathogenic Bacteria Isolated from
Patients with Community-Acquired Urinary Tract Infections at Kanifing General Hospital,
The Gambia

QUESTIONNAIRE

Identification Number.............................
AGE........... SEX......... DATE / /
1. Home/address of respondent.......................... Tribe.............
2. Level of educati i ertiary [_] No formal

10.

11.

12.

13.

education.......
Marital status:
Occupation:
Pregnancy stat el iCi : Not-pregnant [

Are you suffer

Have you been
In the last mont any ca i No [ ]

Any history of

ithLaf.ter-v' iti
EGR| PROCED

Do you wig__r_l your ar} ng.t
In the last three months, have you taken-any-antibiotics? ]j'_\-(es [ JNo []

toilet? [[]Yes [INo

Do you frequently purchase antibiotics from street vendors without medical practitioners

prescribing them? [ ] Yes [ ] No
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14. Do you usually take antibiotics without medical prescription? [ ]Yes [ ]No

15. Do you usually finish taking the antibiotics you have been prescribed? [ ] Yes [ ] No

16. Do you share unfinished antibiotics with family relationships or others? [ ] Yes [ ] No

LABORATORY FORM

CLINICAL LABORATORY SERVICES KGH MICROBIOLOGY

SURNAME CLINICAL DATE

AGE SEX LABORATORY RESULT

FORENAMES NAME OF ISOLATE

ADDRESS

Interpretation

STUDY ID ANTIBIOTIC
SENSITIVITY

R

S

Amoxicillin/clav

CULTURE RESULTS

Ceftazidime

Cefotaxime

Cefoxitin

Ciprofloxacin

Augmentin

Sulphamethoxazol
e/trimethoprim

N° OF
COLONIES

Chloramphenicol

GROWTH

Erythromycin

BIOCHEMICAL | INDOLE
REACTION

Ampicillin

POSITIVE Gentamycin

NEGATIVE

7 ; @*fxicacid

API 208 IDENTIFICATION: ! E&.ﬁ FEEGEME ll,N.i!I-Qfoa“tOin

Tetracycline
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STANDARD OPERATING PROCEDURE (SOP) FOR MEDIA PREPARATION
Research Title: Antibiotics Susceptibility Patterns of Uropathogenic Bacteria Isolated from

Patients with Community-Acquired Urinary Tract Infections at Kanifing General Hospital,

The Gambia
Replaced New
compiled by Examined by | Approved by | version version
Prof. Francis
Dr. Adam | Anto and Dr.
Name Abou Kebbeh | Zakaria Adam Zakaria | non 001
Date
Signature
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1.0 Introduction

This is a comprehensive Standard Operating Procedure (SOP) manual for preparation of Cysteine
Lactose Electrolytes Deficient (CLED), Mueller Hinton and MacConkey agar in a clinical
diagnostic laboratory at Kanifing General Hospital. The manual has been compiled by referring to
international protocols customized to the needs and the infrastructure already available in The
Gambia, National Public Health Laboratories (NPHL) or infrastructure that can be achieved by
upgradation. Both conventional and automated procedural alternatives are included. It is intended
that all laboratory personnel will strictly adhere to the procedures. The manual has been organized
to place each part of the procedure together, including media preparation, supplies, and step-by-

step testing procedure.

2.0 Purpose
The objective of this SC

of prepared media to us )lati : ria g itients suspected of CA-

UT]I visiting the OPD a

3.0 Scope

One Laboratory scienti n this protocol and will

be responsible for the fication of uropathogens

from patients visiting t

4.0 Safety

Universal precaution

.

INTEGRI PROGEDAN
clean all spills of specimens or controls, and othef poten al-ly-contamlnated materials using a

suitable disinfection method such as applying 70% alcohol on the spillage.
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5.0 ABBREVIATIONS
ATCC - American Type Culture Control

CA-UTI - Community Acquired Urinary Tract Infections
CLED - Cysteine Lactose Electrolytes Deficient
UTI - Urinary Tract Infections

OPD - Qutpatient Department
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6.0 Materials/ Supplies
6.1 Materials
Gloves

Reagent Bottles
Autoclave Tape
Autoclave Machine
Pasteur pipettes
Measuring Cylinder
Disposable loops
Timer

Electrical Burner

Lamp

Wax pencils
Markers
Petri dishes (Double a
Swab sticks/ cotton sw.
0.5 McFarland Standa
6.2 Supplies
Media
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8.0 MEDIA PREPARATION
8.1.0 Cysteine Lactose Electrolytes Deficient (CLED) agar

Principle: CLED agar is non inhibitory medium use in the isolation and identification of bacteria that
causes UTls.

8.1.1 Procedure for Preparation: To make 1L

1. Dispense 32.2g of medium in 1L of distilled water (NB: concentration may change
depending on manufacturer)

2. Mix well to dissolve completely

3. Sterilize by autoclaving at 121°C for 15 minutes

4. Cool to 45°C preferably in water bath

5. Dispense asepti

6. Date the mediu

7. Stack in plastic

8.1.2 QC of CLED ag ce) characteristics

» No inoculation
« Using adouble ith the Escherichia coli
and the other lates at 37°C.

8.1.1 Result:

v" The colonies of

v' The portio -

on CLED pgar

v The plate for sterlllty sﬂgulmﬁf ME}ME

8.1.3 Shelf life: Up to 16 weeks provided there is no change in the appearance of the medium to

g it’s a lactose fermenter.

iae doesn’t grow

suggest contamination or deterioration.

85



University of Ghana http://ugspace.ug.edu.gh

8.2 Muller Hinton Agar

8.2.1 Principle: It is the medium of choice for antibiotics sensitivity testing for fastidious

bacteria like facultative anaerobic or aerobic, members of Enterobacteriaceae and aerobic gram-

negative rods. However, Streptococci do not grow well on Mueller Hinton.

8.2.2 Procedure for preparation: To make 1L

1.

2.

8.2.3 QC of Mueller

8.2.1 Result:
v The plate shoul

8.2.4 Shelf life: up

to suggest contamina

Dispense 38g of medium in 1L of distilled water
Soak for 10 minutes
Mix well and heat for 1 minute whilst shaking frequently to completely dissolve powder,

sterilize by autoclaving at 121°C for 15 minutes

Cool to 47°C a en dry the agar surface
and leave to sol
Store the cultur bags to reduce chances

of contaminati

Incubate one u

erial growth.

pearance of the medium
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8.3 MacConkey Agar

8.3.1 Principle

This is a differential and low selective medium for the isolation of Coliforms. It differentiates

Coliforms into lactose-non fermenting, gram-negative enteric bacteria from lactose-fermenting

organisms. Lactose fermenters are coloured pink, while non-lactose fermenters are pale/colourless.

8.3.2 Procedure for preparation: To make 1L

1.

2.

7.

8.

Suspend 52g in 1 litre of distilled water.
Mix well to dissolve completely.
Sterilize by autoclaving at 121°C for 15 minutes.

Coolto45°Cp

Aseptically dis
Carefully flam
Allow medium

Stack in plastic

8.3.3 QC of Mac ' sterility ‘ ibitory (performance)

characteristics

8.3.3.1 Results: i
v' The colonies. of |

No inoculation
Using a double ¢ with the Escherichia coli

and the other with plates at 37°C.

el ok
-indieating it’s a lactose

WITERGH] FHOBEDARUS

fermenter.

v" The portion with the S. pneumoniae should be inhibited as S. pneumoniae doesn’t grow on

MacConkey agar.
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v’ The plate for sterility should have no growth on it.
8.3.4 Shelf life: up to 16 weeks provided there is no change in the appearance of the medium

to suggest contamination or deterioration.
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