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Prevalence and Antibiotic Susceptibility of Bacterial Uropathogens
among Patients of Urinary Tract Infection Visiting Hasasa Health

Center, GedabHasasaWoreda, West Arsi Zone, Ethiopia

ABSTRACT

Urinary tract infection is one of the most prevalent infections caused by different
pathogens. This study was designed to determine the prevalence and antimicrobial
susceptibility patterns of uropathogens among patients visiting Hasasa Health Center
from March to May 2016.4 total of 384 patients participated in this study. Culturing
and identification of uropathogens were performed by using agar (Mac-Conkey agar
and blood agar) and biochemical test. Antimicrobial resistance testing was performed
by the Kerby Bauer disk diffusion method. Forty-four (44) uropathogens were isolated
from urine samples of the 384-suspected patients with 11.5%overall prevalence of all
isolates. The prevalence of Urinary Tract Infectionin female and male was 35(79.5%),
9(20.5% respectively. The highest prevalence of Urinary Tract Infectionis for the age
range of 19-28 (17.4%) followed by 29-38(11.8%), 9-18(8.3%), 39-48(7.5%), and
more than 49 (5.8%), respectively. Escherichia coli were the most prevalent isolates
(56.8%) among the isolates in this study. The other isolates were Proteus mirabilis,
Klebisiellapnemoniae, Enterococcus spp, and Enterobactersppwith respective
prevalence of 22.7 %, 13.6%, 4.6%, and 2.3%. The highest resistance of isolates was
observed toamoxicillin(88.6%)and lowest résistance was to nitrofurantoin (27.3%).All
isolates showed high sensitivity to nitrofurantoin (72.7%)and lowest sensitivity to
amoxicillin (11.4%). Over the last ten years (2005 to 2014)in the study area, Urinary
Tract Infectionprevalence shows a decreasing condition.In conclusion, the present
study showed that,lower overall prevalence of Urinary Tract Infectionthan most of the
study conducted in other areas. So all stakeholder in the study area can participate in

prevention of UTI to keep the status or to reduce the prevalence more.

Keyword: Hasasa, Prevalence, Susceptibility, Trend, Urinary Tract Infection
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1. INTRODUCTION

Urinary tract infection (UTI) is one of the most common infections in humans that
affecteither the upper (ureter, kidney) or the lower (urethra, bladder) part of the urinary
tract (Thomson and Armitage, 2010). The gastrointestinal tract is a reservoir from which
uropathogens emerge. Enterobacteriaceae are the most important cause of UTI in all
population groups, accounting for more than 95% of all UTIs (Naber et al., 2006). Among
these microbes, E. coli is by far the most common invader, causing approximately 90%

and 50% of UTIs in outpatients and hospitalized patients, respectively.

The second most commonly happened bacterial species is Proteus mirabilis (Talkoff-

Robin et al., 2008).

Urine secreted by normal kidney is sterile and travels to the bladder through the ureter
without being contaminated with bacteria. However, normal urine may be contaminated
with microbial flora around the external genital area and any voided urine in a normal
person may contain thousands of bacteria per milliliter. In order to differentiate this
smaller number of microorganisms from the larger number of microorganisms commonly
found in infection of the urinary tract, it is essential to count the number of bacteria
present in fresh properly collected urine samples by appropriate methods. According to
researchers, counts exceeding 10°/ml in two consecutive clean urine samples or same
count in a single mid-stream urine sample can be considered as true bacteriuria (Smaill

and Vazquez, 2007).

The pathogens generally follow an ascending pattern of invading the different parts of the
urinary tract as the common route of the infection begins from the lower urinary tract
from urethra, which invades the bladder and later on ascends to the parts of the upper
urinary tract like ureter and kidney. Bacterial ascent is aided by conditions such as
pregnancy and urethral obstruction as these conditions inhibit urethral peristalsis.
Bacteria that reach the renal pelvis can penetrate the renal parenchyma through the
collecting ducts and disrupt the renal parenchyma and the renal tubules (Smellieet al.,

1995).



The prevalence of UTI is quite different among genders and age groups. There is high
incidence in girls (3%) and lowerin male (1%). However, male infants exceptionally have
high incidence (0.7%) when compared to 0.1-0.4% incidence in female infants (Foxman,
2002). Uncircumcised boys have a great tendency to harbor pathogenic organisms in the
foreskin due to warm, moist, and mucosal environment; and as a result, bacteria migrate

up to the urethra and colonize the bladder (Sawalha, 2009).

In children, UTI is often associated with renal tract abnormalities and it is most common
in males in the first three months of life because of congenital abnormalities. In older
children, females are more commonly affected than males (Griebling, 2007). About 4-8%
of children have had UTI, a common bacterial illness, from a population-based study

(Sureshkumaret al., 2009).

There are many risk factors for UTIs: Kidney stones, urethral structures, enlarged prostate
glands or any anatomical abnormalities in the urinary tract increase the risk of infection.
In addition to these, people who undergo catheterization, women who use a diaphragm or
who have partners that use condoms with spermicidal foam, females who are sexually
active have a higher risk of UTI. Older men have a higher risk for UTI because many men
develop enlarged prostate glands that may cause slow and incomplete bladder emptying.
Pregnant women, patients with chronic disease such as diabetics or those who are immune

suppressed (HIV or cancer patients) are also at high risk for UTI (Naberet al., 2006).

The introduction of antimicrobial therapy has a significant contribution to the management
of UTIs. However, the main problem with current antibiotic therapies is the rapid emergen
ceof antimicrobial resistance in hospitals and the community (Habteet al., 2009). The
etiological agents of UTI and their susceptibility patterns vary from one geographical
location to the other. Besides, the etiology and drug resistance change through time

(Francesco et al., 2007).

The prevalence of UTI and the antibiotic resistance of uropathogens have been changing
over the past years, both in the community and in hospitals. Knowledge of the local
bacterial etiological agents and their susceptibility patterns is required to trace any change
that might have occurred in time so that updated recommendation for empirical therapy

of UTI is given.Current information on prevalence and antimicrobial susceptibility



patterns is essential for appropriate therapy. So far, no information is available on the
prevalence  and  resistance  patterns  of  bacterial  uropathogens in
GedabHasasaworeda.Thus, the aim of the present study was to determine the prevalence
and the antibiotic susceptibility patterns of bacterial isolates from urine samples of

patients visiting Hasasa Health Center.

The specific objectives are:

1. To determine the prevalence of uropathogenic bacterial infection among patients
who were visiting Health Center of GedabHasasaWoreda and suspected to have
urinary tract infection.

2. To identify uropathogenic bacterial species causing urinary tract infection among
patients attending GedabHasasa Health Center.

3. To test the antibiotic susceptibility patterns of the identified uropathogenic
bacterial species isolated from the study participants.

4. To evaluate the trend of urinary tract infection in GedabHasasaWoredaover the

past ten years from 2005 to 2014.



2. LITERATURE REVIEW

2.1. Urinary Tract Infection

UTIs are one of the most common bacterial infections in humans both in the community
and hospital settings (Dalelaer al., 2012). Worldwide, approximately 150 millions of
people are diagnosed with UTIs resulting in USD 6 billion health care expenditures
(Weich hart ef al., 2008). UTIs are the most common bacterial infections encountered by
clinicians in developing countries. Gram-negative bacteria like Escherichia coli,
Klebsiella spp., Proteus mirabilis, Pseudomonas aeruginosa, Acinetobacter spp., and
Serratia spp. and Gram-positive bacteria such as Enterococcus spp. and Staphylococcus

spp. cause most UTI (Kashefet al., 2010).

Urinary tract infection is a common contagion among men and women but the incidence
is quite high among women due to their physiology. It is a condition in which women
will encountered during the span of their lifetime. The prevalence is high during
pregnancy. Infection named after the part that is infected and referred as cystitis (bladder
infection) and phylonephritis (kidney infection). The symptoms associated with the
bladder and kidney infections are contrasting which includes painful and frequent
urination in case of cystitis as a result of bladder infection whereas conditions like high
fever and flank pain are commonly experienced in case of kidney contagion which is
referred to as phylonephritis. Bacteria are the prime perpetrator responsible for
conferring the infection among humans but the role of certain fungi and viruses cannot
be over looked. Though the infection seems to be harmless in the initial stages, the
patient shows a variety of symptoms as the stage progresses and can lead to death in
severe circumstances. Research studies have defined urinary tract infection as the most

common form of bacterial infection (Demilieet al., 2012).

The occurrence of bladder infection is followed by kidney infection and results in blood
borne infection and in severe circumstances can lead to dire consequences including
death. Therefore, UTI is capable of claiming lives under severe circumstances and

proper treatment results in quick recovery from the contagion. The onset of the infection

is from 6™ to 24™ week (Rahimkhani ef al., 2008).



2.2. Biology of Urinary Tract

Urinary tract infection affects the parts of the urinary tract that includes the upper and
lower urinary tract and the occurrence is high in females due to their reproductive
anatomy. The urinary system comprising of the parts of the urinary tract is at risk as the
infection can affect any part of the urinary tract. Since the urethra is shorter in women
(about 1.5 to 2 inches) when compared to men (8 inches), they are more prone to infections
associated with the urinary tract. The shorter length of the urethra in women enhances the

scope for the pathogen to invade the bladder resulting in bladder infection.

The urinary tract is a distinct mucosal surface of the body and bacterial colonization of
the uroepithelium is unique when compared to other mucosal surfaces. Colonizing
bacteria must overcome the normal flushing actions of urine flow and the physical
barrier of the uroepithelial lining. This lining embodies a tightly interlaced latticework of
proteins called uroplakins. Uroplakins are a collection of lipids; sphingolipids, and
cholesterol referred to as lipid rafts that cumulatively constitute a surface that is highly
impregnable to urine, solutes, and potential pathogens such as UPEC and GBS
(Apodaca, 2004).

2.3. The Etiological Agent of UTI

UTTIs refer to the presence of microbial pathogens within the urinary tract. Although UTI
may be caused by any pathogen that colonizes the urinary tract (e.g., fungi, parasites, and
viruses), most causative agents are bacteria of enteric origin. Many bacterial genera cause
urinary tract infection. The bacteria that cause urinary tract infections typically enter the
bladder via the urethra. However, infection may also occur via the blood or lymph
(Vasudevan, 2014). Any source of possible infection occurs through urethra, which
initiates the incidence of the infection. Bacteria are usually transmitted to the urethra
from the bowel, with females at greater risk due to their anatomy. There are many urinary
tract bacterial pathogens responsible for this infection. Among those, the predominant
pathogen is E. coli, which constitutes up to (80-85%), and is followed by Staphylococcus
saprophyticus, which account to 5-10 % (Chen et al., 2011). In addition to the above

mentioned bacterial species Proteus mirabilis, Proteus vulgari, Enterobacter cloacae,



Enterobacteraerogens, Klebsiellapneumoniae, Staphylococcus aureus, Coagulase
negative  Staphylococcus,  Pseudomonas  aeroginusa,  Streptococcus  faecalis,
Acinetobactercalcoacticus, and Citrobacterfreundiare also associated with the infections

(Vasudevan,2014).

2.4. Prevalence of UTI Caused by Bacterial Uropathogens

Among the most common infectious disease, urinary tract infections are a commonly
encountered disease by clinicians in developing countries with an estimated annual
global incidence of at least 250 million (Beyene and Tsegay, 2011). The exact
prevalence rate of UTI in Ethiopia is not known but the estimated number according to

Statistics by Country for urinary tract infection is more than 2 million (Tessemaet al.,

2007).

The severity of urinary tract infections in the community may range from uncomplicated
cystitis to sever pyelonephritis. Currently these infections result in million visits to
health care providers each year and may become an unexpected complication of a
hospital admission (Foster, 2008). Even though both sexes experience UTIs, the
incidence in females far exceeds that of males until the age of 50 (Blanco et al., 2003).
Sexually active women are commonly experiencing symptomatic UTI (20-35%) of all
women experience at least one episode of UTI sometime in their lifetime (Mori et al.,
2007). The infections are sporadic in about (75%) of the patients and recurrent in 25%
(Nicolle, 2001). 80% of the girl and 20% of the boy have the chance of infections
including pyleonephritis and cystitis at least once in their childhood (Overturf, 2002). It
is more common to see UTIs in very young boys than in very young girls because of
higher frequency of urethral malformations in boys. Later in childhood, symptomatic
UTI is more common in girls, who also more frequently have asymptomatic UTI
(Nicolle, 2001). These infections are due to short urethra but may also be the result of
sexual abuse (Rodriguez-Banoet al., 2004). In young men, bacterial UTI are rare and
often the result of underlying infections of the prostate (Wein, 2007). In the old age, both

symptomatic and asymptomatic UTIs are common (Foster, 2008).



2.5. Characteristics of Uropathogens

The Enterobacteriacaea are among the most important bacteria medically. Most are
normal colonists of the human gastrointestinal tract (e.g. Escherchia, Enterobacter,
Klebsiella), but these bacteria as, well, may occasionally be associated with disease of
humans.Enterobacteriaceae are facultative anaerobic Gram-negative and none spore
forming that live in the intestinal tracts of healthy and diseased animals (Todar, 2011).
Most species of the Enterobacteriaceae grow well at 37°C and some are motile. They are
oxidase-negative, catalase-positive, distributed worldwide, and found in soil, water,

plants, and animals (HPA, 2010).

Staphlococcus species are Gram-positive, non-spore forming, non-motile, occurring in
single, in pairs and in irregular clusters. Size may be variable. They form colony, which
are opaque in shape, white, or cream in color and occasionally yellow or orange. The
optimum growth temperature ranges from 30°C- 37°C. They are facultative anaerobic
and have a fermentative metabolism, oxidase-negative, catalase-positive and most of the
members reduce nitrates to nitrites. Some species produce extracellular toxins (HPA,

2010).

In general, with its complex mechanism for regulation of metabolism the bacterium can
survive the chemicals contents in its environment in advance of synthesizing any
enzymes that metabolize these compounds. It does not wasteful produce enzyme for
degradation of carbon sources unless they are available, and it does not produce enzymes

for synthesis of metabolite if they are available as nutrients in the environment (Todar,

2011).

2.6. Route of Infection

Microorganism can reach the urinary tract by haematogenous or lymphatic spread, but
there is abundant clinical and experimental evidence to show that the ascent of
microorganism from the urethra is the most common pathway leading to a UTI,
especially organism of enteric origin, E. coli and other Enterobactriaceae (Naberet al.,

2006).



Bacterial virulence factors play a significant role in determining whether an organism
will invade the urinary tract and the level of infection acquired. Uropathogenic E. coli
(UPEC) is present within bowel flora and pathogenic strains of this micro-organism can
infect the urinary tract by expressing specific virulence factors that permit adherence and
colonization of the lower urinary tract (Schlagerer al., 2002). Adherence of the
microorganism is dependent on three important environmental characteristics; firstly, the
bacteria’s own adhesive characteristics, secondly the receptive features of the urothelium
and finally the fluid that is present between both surfaces. Bacteria will migrate
proximally and precipitate a host derived inflammatory response after adhering to the
mucosal surface. Adhesins found on the surface of the bacterial membrane are
responsible for initial attachment onto urinary tract tissues (Mulvey, 2002). Bacteria is
transmitted to the bladder from the bowel, make attachment to the wall of bladder, form
bio-film, which resists the immune response and is the main cause of the infection

(Harding et al., 2002).

2.7. Clinical Manifestation of UTI
2.7.1. Cystitis

Cystitis is the presence of complaints of dysuria, frequency of urination, urgency of
urinations, and abdominal discomfort. Cystitis is inflammation of the bladder that can be
a consequence of bacterial infection (Mansor, 2009). Typical symptoms are pain during
urination, and passing urine frequently. It may also cause pain in the lower abdomen,
blood in the urine and fever. The urine may also become cloudy or smell offensive.
Acute uncomplicated cystitis usually occurs in young women but it may also occur in
men and children. It has an abrupt onset and produce sever symptoms, which are usually
accompanied by pyuira and bacteriuria. Patients usually present with dysuria, frequency
and urgency, voiding small amount of urine, incontinence and suprapevlic or pelvic pain
(Latif, 2004). Most symptoms of UTIs in pregnant women present as acute cystitis
(Naberet al., 2000).



2.7.2. Urethritis

Urethritis is the inflammation of the urethra, the tube that carries urine from the bladder
to out of the body. It is common in both male and female patients and is often associated
with UTL. In men, sexually transmitted diseases cause urethritis and associated with
urethral discharge (Naberet al., 2006). Primary urethritis is different from secondary
urethritis in which it may found in-patient with indwelling catheters and caused by
uropathogens. Besides, infective causes of urethritis, chemical, mechanical, and non-
infective inflammatory causes have to be considered, such as Reiter’s, Behcet’s and

Wegener’s diseases (Ebo, 1998).

2.7.3. Prostatitis

Prostatitis is an inflammation of the prostate gland that occurs in a variety of different
forms, some involving infection. Traditionally, the term ‘prostatitis’ has included both
acute and chronic bacterial prostatitis, in which an infective origin is accepted, and the
term ‘prostatitis syndrome, in which no infective agent can be found and whose origin is
multifactorial and in most cases obscure. Prostatitis is diagnosed by symptoms and
evidence of inflammation and infection localized to the prostate. A causative pathogen
detected by routine methods from only (5-10%) of cases and for whom antimicrobial
therapy has a rational basis. Patient treated empirically with numerous medical and
physical modalities. However, recent improvement in classification and application of
modern methods, including molecular biology, should allow proper systematization of

treatment (Schaeffer, 1999).

2.7.4. Epididymitis and Orchitis

Epididymitis is inflammation of the epididymis the tube at the back of the testicle that
store and carries sperm, which causes pain, swelling, unilateral, and relatively acute in
onset. In some cases, the testis is involved in the inflammatory process called orchitis.
Orchitis and epididymitis are classified as acute or chronic processes according to the
onset and clinical course. Chronic disease with indurations develops in (15%) of acute
epididymitis cases. In the case of testicular involvement, chronic inflammation may

result in testicular atrophy and the destruction of spermatogenesis (Naberet al., 2006).



2.7.5. Acute and Chronic Pyelonephritis

Acute uncomplicated Pyelonephritis is an inflammation process of the kidney and
adjacent structures. Patient presenting with typical lower tract infection symptoms
(dysuria, frequency, urgency urination, etc), flank pain, abdominal pain, nausea, rigors,
headache, malaise, vomiting, fever, and chills should be suspect of having pyelonephritis
(Chenoweth et al., 2005). Pyelonephritis severity ranges from mild disease to full blown
gram-negative sepsis with few patients developing complications such as intra renal and
periphericabscese. Patients may be hypovoaemic because of poor fluid intake and
vomiting and may develop internal or perinephricabcesses. Chronic pyelonephritis is
usually associated with urinary tract obstruction, diabetes and immune suppression
(Latif, 2004).Enhanced risk of phylonephritis can be a consequence of untreated UTI
and can lead to serious outcomes like ephemeral kidney failure, acute respiratory

disorders and hematological abnormalities (Ugboguet al., 2012).

2.7.6. Urosepsis

Sepsis is inflammation caused by severe infection. Severe sepsis is a severe situation
with a reported mortality rate ranging from 20% to 42%. Sepsis is commoner in men
than in women (Rosser et al., 1999). In recent years, the incidence of sepsis has
increased by (8.7%) per year (Martin et al., 2001), but the associated mortality has
decreased suggesting improved management of patients (the total in-hospital mortality
rate fell from (27.8%) to (17.9%) during the period 1995-2000) (Brun-Buisson et al.,
2004).

Urosepsis severity is depends mostly upon the host response. Patients who are more
likely to develop urosepsis include elderly patients, diabetics, immune suppressed
patients (transplant recipients, patients receiving cancer chemotherapy or corticosteroids,
and patients with acquired immunodeficiency syndrome). Urosepsis also depends on
local factors, such as urinary tract calculi, obstruction at any level in the urinary tract,

congenital uropathies, neurogenic bladder disorders, or endoscopic manoeuvres (Bone et
al., 1992).

10



2.7.7. Renal Abscesses

UTI is one of the most frequently encountered infections within 3 month of renal
transplant, and have an incidence from 10% to 98%. They can range from asymptomatic
bactriuria to allograft abscesses and septic shock. Gram-negative organisms are isolated

in over 75% of the cases, E. coli being the most frequent (Jaik, 2006).

2.8. Classification of UTI

Infection targets the different parts of the urinary tract and contagion the lower and the
upper urinary tracts. Infection of urethra and ureter are urethritis and ureteritis
respectively whereas cystitis and phylonephritis correspond to bladder and kidney

infections respectively.
2.8.1. Complicated and Uncomplicated UTI

A complicated UTI is an infection associated with a condition, such as structural or
functional abnormalities of the genitourinary tract or the presence of an underlying
disease, which increases the risks of acquiring an infection or failing of therapy

(Kumazawa and Matsumoto, 1997).

Complicated UTI can arise in a heterogeneous group of patients. However, neither
patient age nor gender is part of the definition of a complicated UTI. With regard to
prognosis and clinical studies, it is advisable to stratify complicated UTIs due to

urological disorders (Naber, 1999).

2.8.2. Recurrent UTI

Recurrent UTI is a common phenomenon observed among women who have
experienced uncomplicated UTIs and classified as re-infection and relapse. Major cases
of recurrent UTI is a condition encountered by the patient after several weeks of
antibiotic treatment. The less frequent type of recurrent UTI is relapse an outcome of
treatment failure and the patient encounters the condition within two weeks of the

previous infection. Relapse UTIs are usually associated with phylonephritis which

11



results in renal failures, kidney impediments through kidney stones and anatomical

abnormalities in men and women (Fihn, 2003).

2.8.3. Asymptomatic and Symptomatic UTI

Depending on the presence or absence of the symptoms, UTI grouped as symptomatic
and asymptomatic UTI. As the name indicates, symptomatic is the condition where the
symptoms seen in the patient and asymptomatic UTI is a condition in which the
symptoms not observed. Studies have substantiated an enumeration of 10° CFU/ ml of
sample to be appropriate for the diagnosis of group B streptococcus (GBS) in urinary
tract infection (Tan ef al., 2012). The diagnosis of UTI among asymptomatic patients is
carried out by positive cultures for uropathogens to confirm the presence of the infection
(Emilie and Edward, 2011). Attempts demonstrate the occurrence of asymptomatic and
symptomatic UTI because of bacteriuria that is the presence of bacteria in urine (Ipeet

al., 2013).

Evidence shows that asymptomatic bacteriuria is causing symptomatic bacteriuria and
research studies have confirmed that the occurrence of symptomatic bacteriuria is due to
untreated asymptomatic bacteriuria(Sibiani, 2010). Hence, asymptomatic bacteriuria
accounts up to (70%) of cases of symptomatic UTI among unscreened pregnant women.
Asymptomatic bacteriuria is a true bacteriuria in absence of specific symptoms during
acute UTI. The occurrence of asymptomatic bacteriuria during pregnancy ranges

between 2 to 10% (Jones ef al., 2009).

2.9. Risk Factors to UTI
2.9.1. Catheters

Long-term urinary catheters are a leading cause of morbidity in acute care settings,
accounting for up to 40% of hospital-associated infections (Smith et al., 2000). Within
the hospital environment, the intensive care unit has the highest prevalence of
nosocomial infections with estimated rates of 8-21% for nosocomial UTI of which 95%
are catheter-associated (Wilde, 2003). The daily incidence of bacteriuria in catheterized

patients is approximately 3—10%. Among patients with bacteriuria, up to 25% will



develop symptoms of local UTI, and about 3% will develop bacteremia (Saint et al.,
2005). Catheter-associated UTI is the second most common cause of nosocomial
bloodstream infection. Patients who develop nosocomial UTI have their hospital stay extended
by approximately three days and are nearly three times more likely to die during hospitalization
than patients without such an infection are. The case-fatality rate from UTI-associated

bacteremia is approximately 13%within severely ill patients at highest risk (Trautneret al.,

2005).

2.9.2. Long-Term Hospitalized Patients

Long term hospitalized patients with indwelling urinary catheters and patients
undergoing urological treatment are prone to nosocomial infections. The pathogens
accountable for the infection initiate from the individual’s endogenous flora and the

moist environment of the hospital aggravates the condition (Naberet al., 2006).

Urinary tract infection (UTI) is common in hospitalized patients. It has been reported
that in U.S. hospitals, among adults and children outside of the intensive care units
(ICUs), the urinary tract is the most common site of HAI, accounting for (36%) of
infections, followed by surgical site infections (20%), bloodstream infections and

pneumonia (11%, each) and other infection types all (22%)(Klevenset al., 2007).

UTI is the most common hospital acquired infection constituting up to 35% of
nosocomial infection and a vital factor for the outbreak of bacteremia among
hospitalized patients. Despite the fact, that E. coli is the prime perpetrator, studies have

validated the significance of S. aureus in conferring the infection (Ugboguet al., 2010).

2.9.3. Pregnancy

The incidence of UTI among pregnant women across the world varies widely. The
prevalence of symptomatic, asymptomatic bacteriuria among women during pregnancy
is common, and the previous history of the infection is a major risk factor. The effect of
asymptomatic UTI can be subsided by employing suitable treatment, which in turn
prevents the adverse consequences of its progress. Urinary tract infection is a
consequence of poor diagnosis during pregnancy. This in turn enhances the scope of

infection and pregnant women under such circumstances are susceptible to serious
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complication. Women within the age group of 15-32 were prone to infection and
pregnancy has in turn enhanced the susceptibility rate among women. During the course
of pregnancy, factors like parity and gravidity play a vital role in conferring the
infection. Gravidity is the number of pregnancies and parity is the number of healthy
deliveries. Scientific studies have cited multiple pregnancies as a problematic indication

but this remains arguable (Creinin and Simhan, 2009).

Pregnancy is one of the factors, which increase the risk of UTI.This due to the pressure
of gravid uterus on the ureters causing stasis of urine flow and is attributed to the

humeral and immunological changes during normal pregnancy (Ramzanet al., 2004).

During pregnancy, UTI carries risk of fetal loss, pre-term labor, intrauterine growth
attitude and practice regarding UTI was categorized as retardation, maternal anemia, and

the chance of recurrent infections (Kladensky and Gynekol, 2012).

2.9.4. Diabetes

Diabetes is a metabolic disease associated with blood sugar levels and high sugar level
than required, results in dire consequences. Demonstrative research studies have
substantiated the significance of diabetes in relation to UTI and sufficient evidence in the
form of data is implying the role of diabetes in UTI. Women with diabetes are more
vulnerable to UTI than without diabetes. Infection begins as asymptomatic bacteriuria,
which develops in to symptomatic bacteriuria as the infection progresses. Studies have
highlighted the consequences of asymptomatic bacteriuria and its role in causing renal
defect under untreated condition. Occurrence of type I and type Il diabetes enhances the

factors associated with UTI (Wild et al., 2004).

The occurrence of asymptomatic bacteriuria among healthy women range from (2%) to
(5%) and the incidence is three to four folds higher among women with diabetes
(Balasoiuet al., 1997).Higher content of glucose in urine and compromised immune
system aspects incline towards the infection. High blood sugar levels negatively
influence the functioning of the neutrophils resulting in their malfunction in turn

amplifies the intracellular calcium levels and phagocytosis. Patients with diabetes are
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also susceptible to conditions like cystopathy, nephropathy, and renal papillary necrosis,
complications that incline them towards UTIL. Diabetic cystopathy causes vesicourethral
reflux. Vesicourethral reflux causes the backward flow of the urine from the bladder to
ureter, kidney, and this result in periodic infections. Around (30%) of women diagnosed
with diabetes are prone to medical conditions like cystocele, cystourethrocele, or
rectocele that may in turn cause persistent UTIs among diabetic females (Geerlingset al.,

2000).

2.9.5. Other Factors

UTTI is common with varying prevalence by age, sexual activity and the presence of
genitourinary abnormalities. In addition, factors like employment of immunosuppressant,
financial condition of the individual as well as geographical location also have a
prominent in conferring the infection. Immune suppressants are the substances that given
to a patient after a transplantation surgery in order to avoid the rejection of the
transplanted organ. Immune suppressants suppress the immune system of an individual
and a compromised immune system is susceptible to the attack of pathogenic microbes.
Financial situation not a prime factor but a prevalence of (17%) of UTI recorded among
women during pregnancy in nations like Tanzania (Olsen et al., 2000: Masindeet al.,

2009).

Medical condition like renal and perirenal abscess, emphysematous pyelonephritis, and
emphysematous cystitis encountered among diabetic women with complicated UTI. In
addition, fungal infections, xanthogranulomatous pyelonephritis, and papillary necrosis
are persistent among diabetic females. Obstruction of the urinary tract of diabetes can
cause emphysematous UTIs which leads to necrosis and hemorrhagic infarction (Wan,

1996).

2.10. Emergence of Resistance among UTI Pathogens

Nowadays, drug resistance is a huge growing problem in treating infectious diseases like
malaria, tuberculosis (TB), diarrheal diseases, urinary tract infection (UTI) etc. As

suggested by Goldman and Huskins (1997) the improper and uncontrolled use of many
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antibiotics resulted in the occurrence of antimicrobial resistance, which became a major
health problem worldwide. Many kinds of resistant strains were discovered in the past
decade. For example, methicillin resistant Staphylococcusaureus (MRSA) (Wagenlehner
and Naber, 2004), multidrug resistant Pseudomonasaeruginosa (Linuma, 2007) and
Serratiamarcescens (Kim et al., 2006), vancomycin resistant Enterococci (VRE) (Gold,
2001) and extended spectrum beta lactamase (ESBL) resistant Enterococci

(Bhattacharya, 2006).

Drug resistance of pathogens is a serious medical problem, because of very fast arise,
and spread of mutant strains that are insusceptible to medical treatment. Microorganisms
use varied mechanisms to acquire drug resistance viz. horizontal gene transfer (plasmids,
transposons and bacteriophages), recombination of foreign DNA in bacterial
chromosome and mutations in different chromosomal locus (Klemmet al., 2006).

In the last three decades, there are reports in the scientific literature inappropriate use of
antimicrobial agents and the spread of bacteria resistance among microorganisms

causing urinary tract infections (Kurutepeet al., 2005).

2.11. Diagnosis

The diagnosis of bacterial UTI has usually made by bacteriologic method of isolation
and identification in voided urine sample either via clean mid-stream urine directly

voided by patient or collection of urine by sterile bag attached around the urethra.
2.11.1. Urine Analysis

The two common component of urine analysis that is useful for rapid screening of UTI
are dipstick screening test and microscopy (Dulczak and Kirk, 2005). Urine dipstick
consists of chemically treated paper, which displays different colors indicating the
presence of leukocyte esterase, nitrite, blood, and protein when dipped into urine sample.
The presence of nitrites on urinalysis may be indicative of UTI. Leukocyte esterase is an
enzyme made by the breakdown of neutrophils white blood cells. The presence of more
than three white blood cells per high power field suggests pyuria, which is the result of

an inflammatory response of urogentials mucosa to colonize bacteria (Mondet al., 2005).
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Microscopic examination of the urine for the presence of white blood cells usually

performed after centrifugations (Tanagho and Mccaninch, 2004).

2.11.2. Urine Culture

The best and acceptable method in the diagnosis of UTI to identify the causative
organisms and to make an accurate decision about the best treatment is urine culture

(NICE, 2007).

Urine culture done through plating a loop full of urine on a culture media and incubating
them at 37°C for 24 hr in an incubator. Identifying the uropathogens and counting the
number of bacterial colonies that grow on the culture plate by colony forming unit
(CFU) of bacteria per ml in a clean catch or mid-stream urine specimen considered
diagnostic of a UTI. According to researchers, count exceeding 10° CFU/ml in two
consecutive clean urine samples or same count in a single mid-stream urine sample can

be considered as true bacteriuria (Smaill and Vazquez, 2007).

2.12. Treatment of UTI

The initial treatment efforts involve the employment of a variety of antimicrobial agents
and this could in turn make the pathogen resistant to commonly employed drugs. Such
kind of treatment is empirical treatment. Therefore, a sporadic assessment of the
causative pathogens against the antimicrobial agents is necessary (Santos et al., 2008).

The empirical treatment with ampicilline and gentamycin may be provided once the
UTIs were diagnosed. Empirical treatment may also switch to appropriate antibiotics
when the definitive results of urine culture and sensitivities are available. For upper
urinary tract infection, oral antibiotics are not inferior to the parenteral antibiotics, low
resisted antibiotics such as cephalosporin is recommended with course for 7-10 days.
Parenteral antibiotics can be used in cases of oral antibiotics cannot be used, ceftriaxone
or cefataxime for 4-7 days, depends upon the responding of infection. For lower urinary
tract infection, amxocillin, cephalosporin, trimethoprim or nitrofurantoin may be used
for 3-7 days. Prophylasis of antibiotics is not recommended for prevention of recurrent

UTlIs, which may increase the risk of drug resistance (Hsu et al., 2010; Nicolau, 2011).
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2.13. Prevention

Prevention of UTI is by developing the habits of drinking plenty of water daily, using
mild body soap only, and using extra lubricating during intercourse if needed.
Decreasing the frequency and duration of sexual intercourse, practicing safe sex (using
condoms and other barrier method), urinating before and after sex, wiping from front to
back after going to toilet, avoiding thong under wear and tight clothes are some of the

methods in preventing UTI caused by bacteria(Shankel, 2010).

One of the biggest and most widely health benefits of eating cranberries, in whatever
form, either as whole fruit or juice or cocktail, is that it helps prevent urinary tract
infection (UTI). While this was what our elders passed on to us as traditional oral

medicinal knowledge, it is now recognized as official medical fact (Avornet al., 1994).
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3. MATERIAL AND METHODS

3.1. Description of the Study Area

The present study was undertaken in GedabHasasaWoreda, West Arsi Zone of Oromiya
Regional State, Ethiopia. The study area is 285 km far from Addis-Ababa, the capital city
of Ethiopia. The woreda is located along the main road from Addis-Ababa to Bale, and
110 km far from Asella town. Geographically, it is located at 7°01°20” - 7°22°52” North
and 38"57°59” - 39°25°20” East. There are 28 rural and urban kebeles in the woreda. It
has an elevation of 2300-3100 m above sea level. According to the wereda agricultural
office, the population of the woreda was estimated to be 228,045. The annual maximum
rainfall of the area is 2700 mm and the minimum is 1500 mm. The maximum and

minimum annual temperatures are 30°C and 10°C, respectively.
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3.2. Design of the Study

A laboratory based cross-sectional survey study was conducted between March and May
2016 on all patients who visited Hasasa Health Centerand suspected to have urinary tract
infection. The sample size was determined using the formula employed by Nainget al,
(2007) following the 95% level of confidence, 5% margin of error and the assumption

that 50% was the expected prevalence of UTI in the study area.

_z*p(1-p)
n e E———
d2

Where, n = required sample size

_ 1.962X0.5(1-0.5)
0.052

z = 95% confidence interval (1.96)
d -= margin of error (5%)

p = prevalence of UTI (50%)

0.9604
0.0025

=384

Hence, the total sample size in this study was 384.

3.3. Sampling Techniques

Purposive sampling technique was done until the sample size requiredreached.
Those patients suspected for urinary tract problems by the physician were included in

this study.

3.4. Inclusion and Exclusion Criteria

In this study, all outpatients complaining about UTI and those who were willing to give
their consent were included in the study, whereas patients who were not willing to give

their consent and children below one year old were excluded.

3.5. Urine Sample Collection, Handling and Transport

Ten to fifteen milliliter of early morning mid-stream urine (MSU) samples were collected
from 384 serially selected patients who visited HHC from March to May 2016 using

sterile containers (vials) labeled with patient codes. The patients were properly informed



by laboratory technicians, on how to collect the specimens in the sterile bottle. The
collected urine was taken to the laboratory by data collector within 30 minutes of
collection and refrigerated immediately to retard the growth of bacteria until urine culture

was performed.

3.6. Culture and Identification

The urine sample was inoculated onto Mac Conkey agar (MCA) or blood agar (BA) with
calibrated loop of 0.001 ml by using streak dilution technique (Graham and Galloway,
2001).The inoculated agar plates were incubated aerobically at 37°C for 24 hr.After 24 hr
incubation, the bacterial growth on the respective media was observed, and total colony
count was done and checked for significant bacteriuria (Cheesbourgh, 2006). A
significant bacteriuria was considered if urine culture yields >105 CFU/mL mid-stream
urine. All positive urine cultures showing significant bacteriuria was sub-cultured and
further identified by their characteristics appearance on their respective media(colony
morphology) and confirmed by the pattern of biochemical reactions using the standard
procedures (Vandepitteet al., 2003; Cheesbourgh, 2006). The Enterobacteriaceaewere
identified bylactose fermentation,indole production, citrate utilization, motility test,

urease test,catalase tests and oxidase test as shown Table 3.1. (Cheesbrough, 2008)

Table 3.2. Biochemical tests for bacterial isolates.

Bacteria Oxidase Lactose Indole Ureas Citrate Catalase Motility
Isolates

E. coli - + + - - NA
Klebsiellapn

eumoniae - + -1+ + + NA
Proteus

mirabilis - - +/- + +/- NA
Enterococcus

spp. NA + - + - +
Enterobacter

spp.- - + - - + NA

Key:- = negative, + = positive NA= non applicable



3.7. Retrospective Analysis of Clinical Records

Previously recorded cases of UTI from 2005 to 2014 were collected from Hasasa Health
Center and this collected data were analyzed to show the trend of UTI over the last ten

years in the selected study area.

3.8. Antimicrobial Susceptibility Testing

Antimicrobial susceptibility tests were carried out on Mueller-Hinton agar using the
Kirby-Bauer disk diffusion method. Bacterial inoculums were prepared by suspending
the freshly grown bacteria in 25 ml sterile nutrient broth usingthree to five well isolated
colonies from Mac Conkey agar (MCA) or blood agar (BA) plates. The solution within
the test tubes was emulsified after shaking. The turbidity of the resulting emulsified
suspension was matched with a turbidity standard (0.5 Mc Farland) and adjusted by
adding more colonies or normal solution to the emulsified suspension until the
equivalent suspension was obtained. These emulsified solutions of bacterial
uropathogens were used directly for swabbing onto Mueller Hinton agar platesby using

sterile cotton swab.

Eight (8) disks were dispensed onto each Mueller Hinton agar plate. These include
tetracycline (30 pg), nitrofurantoin (300 pg), erythromycin (15 pg), chloramphenicol (30
ug), gentamicin (10 pg), ciprofloxacin (5 pg), ceftriaxone (30 pg), and amoxycillin (10
ug).Antibiotics used were selected among the currently available and commonly used

chemotherapeutic agents for treatment of UTI infection.

The predetermined sets of antibiotic-impregnated disks were dispensed onto the surface
of the inoculated Mueller Hinton agar plates using sterile forceps. Each disk was pressed
down individually to ensure complete contact with the agar surface. The plates were
incubated for 24 hours at 37°C.After 24 hours of incubation, each plate was examined for
zone of inhibition. The diameters of the zone of complete inhibition (judged by the
unaided eye), including the diameters of the disk zones, were measured in millimeters to
the nearest whole millimeter, using a ruler. The sensitivity of the isolates to the
antibiotics were recorded as susceptible, intermediate and resistant by referring to

standard diameter of the zone of inhibition (CLSI, 2014).
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Table 3. 3. Zone Reading Interpretive Chart of Susceptibility

No Antibiotic Resistant Intermediate Sensitive
1 Amoxicillin (10pg) >17 14-16 13
5 Ceftriaxone(30ug) >35
3 Chloramphenicol(30ug) >18 13-17 <12
4 Ciprofloxacin(5 pg) >21 16-20 <I5
5 Erythromycin(15 pg) >23 14-22 <13
6 Gentamicin(10pg) >15 13-14 <12
7 Nitrofurantoin(300ug) >17 15-16 14
3 Tetracycline(30pg) >15 12-14 <I1

Reference; Performance Standards for Antimicrobial Disk Susceptibility Test Clinical and

Laboratory Standards Institute 34 (1); Jan. 2014

3.9. Data Analysis

The whole data obtained from the study participants at HHC (Hasasa Health Center) as
well as from the laboratory experiment were carefully recorded. These data were entered

into the computer and analyzed using ANOV A with SPSS version 20 statistical package.

P-values of less than 0.05 were considered as statistically significant.
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4. RESULTS AND DISCUSSION

4.1. Overall Prevalence of UTI

During the study period, urine samples from 384 complainants of urinary tract infection
were examined. Of these, 44 urine samples were positive for uropathogens giving an
overall prevalence of 11.5% (Table 1). This result was lower than other results reported
30.2%, 22.7%, and 17.8%, from Ethiopia by Fantahun and Bayeh (2009), Mulugeta and
Bayeh (2010), and Gizachew (2012), respectively. Similarly, they were also lower than
the results reported from Iran (13.2%)and Brazil (14.82%)byFarajniaet al., (2009)and
Barros et al., (2008), respectively. However, the prevalence of UTI (11.5%) was higher
than those of the other studies done in Ethiopia (9.2%), andlran (8.7%)(Getnet
andWondwosen, 2011; Mansouret al., 2009).The differences in results among different
studies may be due to differences in methodologies, study population, andsample size
used in the studies.

Table 4.1. The Overall Prevalence of UTI among the Study Participants.

Number (%) of cases of UTI

Frequency Percentage (%)
Urine samples
Positive 44 11.5
Negative 340 88.5
Total 384 100

4.2. Prevalence of UTI by Sex among Study Participants

Urinary tract infection distribution among patients demonstrated that females presented
the highest prevalence of the infection than males. Both genders male and female were
susceptible to infection, but because of their anatomy and reproductive physiology,
women are more vulnerable to the infection than men (Samia, 2012) are. In this study, the

number of female patients complaining about urinary tract infections was 291(75.8%). Of
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the suspected females, 256(88%) were negative and 35(12%) were positive. The total
number of male patients with complaints of UTI in this study was 93(24.2%). Out of this,
about 84(90.3%) were negative and the rest 9(9.7%) were positive. Of the positive
samples, males and females constitute about 9(20.4%) and 35(79.5%), respectively. The
number of positive females exceeds the number of positive males by 26(59.1%)
(P=0.048; x? =3.895). There is a statistically significant difference in prevalence of UTI
between the two sexes; p < 0.05(Table 2).

Table 4.2.Prevalence of UTI by Sex among the Study Participants.

Positive No ~ Negative No Total No P-value Chi-Square
Sex (%) (%) (%)
Male 9(9.7) 84(90.3) 93(24.2)
0.048 3.895
Female 35(12.0) 256(88) 291(75.8)
Total 44(11.5) 340(88.5) 384(100)

Resultof this study showed a more or less similar prevalence of UTI between sexes with
other reported studies conducted in Ethiopia where the prevalence of UTI in male and
female was shown to be 33% and 67%, respectively (Fantahun and Bayeh, 2009). Barros
et al. (2008) also showed a statistically significant predominance of females over males

in prevalence of UTI by reporting 79.4% and 20.6% for females and males, respectively.

The anatomical relationship of the female’s urethra and vagina makes it liable to trauma
during sexual intercourse as well as bacteria being massaged up the urethra into the
bladder during pregnancy and childbirth. Several reports have also indicated that females
were more prone to having UTI than males (Kolawaleet al., 2009).Physiological and
anatomical differences are believed to account for the differences in distribution of UTI
in males and females. This is because of the fact that compared to females; the drier
environment in the male urethra prevents the optimal growth of bacteria. The

antimicrobial activity of prostate secretions and longer distance between the
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anus and urethra meatus are among the factors responsible for the differences in prevalen

ce between the two genders (Hooton, 2000).

4.3. Prevalence of UTI by Age in the Study Population

This study showed that age may be one of the factors affecting the prevalence of UTIL.
The ages of the study, population ranged between 9 and 61 years with a mean age of 31.2
yrs. Age categorization with in class interval was calculated using the formula given by
Sturges formula.This formula gives k = 1 + 3.322(log;,n), where k stands for the
number of class intervals and n is the number of values in the data. Width of the class
intervals 1s determined by dividing the range by k, the number of class

intervals(Sturges, 1926).

In this study, five (5) age class intervals is determined and the highest prevalence of UTI
was seen in the age group 19-28 and followed by 29-38 which account for 4.95% and
3.65% respectively. The other age categories also showed more or less close values in
prevalence of UTI. As can be seen from Table 3, the age groups 39-48, more than 49 and
9- 18 account for the prevalence of 1.6%, 0.8%, and 0.5%, respectively, with p = 0.138;
x?= 6.969 (Table 3). These values do not show statistically significant difference

between age categories.

Table 4.3.Prevalence of UTI by Age Group among the Study Participants.

No of study subjects No of Positive samples (%) P-value  Chi-Square

Age group Male (%)  Female (%) Male (%) Female (%)

9-18 8(2.1) 16(4.2) 1(0.3) 1(0.3)
19-28 21(5.5) 88(22.9) 2(0.5) 17(4.4) 0.138 6.969
29-38 27(7.03) 92(24) 3(0.8) 11(2.9)
39-48 32(84)  48(12.5) 1(0.3) 5(1.3)

>49 37(9.6) 15(3.9) 2(0.5) 1(0.5)
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Total 84(21.9)  256(66.67) 9(2.3) 35(9.1)

The distribution of UTI in the current study showed the highest prevalence in the age
range 19-28 (17.4%) which was lower than the prevalence reported by a study conducted
in other parts of Ethiopia in which it was shown to be 27.16% for the age range 21-30
(Getachewet al., 2013).

The results reported in this study were also in line with those reported from other areas in
which the prevalence of UTI for the age ranges 19-39 and 40-49, were shown to be
53.5% and 25.9%, respectively (Janet, 2010).In healthy women, the prevalence of
bacteriuria increases with age from about one percent in female (5-14 years of age) to

more than 20 percent in women of the age of 80 years old (Colganet al., 2006).

The majority 35(9.1%) were from females, and 17(4.4%) from patientsof 19-28 years old.
This supports the idea women are more prone to UTIs. Likewise, UTIs were
morecommon among women of reproductive age groups which agrees with earlier

studies in this countryand abroad.

4.4. The Prevalence of Uropathogenic Bacteria Isolated in the study

In this study, five different isolates were identified with the highest prevalence shown by
E.coli, 25(56.8%), followed by Proteus mirabilis, 10(22.7%), and Klebsiella pneumoniae
,6(13.6%); while the lowest prevalence was shown byEnterococusspp., 2(4.6%), and
Enterobacterspp. 1(2.3%) (Table 4).

Different studies were conducted in different parts of Ethiopia, which showed similar
results with the present study. A study conducted at Dessie Health Research Laboratory
to assess the prevalence and antibiogram of bacterial isolates from urinary tract infections
indicated that E.coli(63.6%) was the dominant isolate followed by Klebsiellaspp(8.5%)
and Proteus spp 8.2% (Kibret and Abera, 2014). Another study done at Jimma University
Teaching Hospital indicated that Klebsiella spp.(33.3%) and E.coli(27.7%) were the most

common bacterial pathogens isolated, followed by Enterobacter spp. 6% (Teshageret al.,
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2008). This result is different from the results obtained in the current study

becauseKl/ebsiellaspp. is not the predominant isolate in the present study.

A study conducted in FEthiopia also showed that the prevalence of E.
coliandKlebsiellapneumoniae were the first and second most prevalent isolates showing a
55.1% and 16.4% prevalence, respectively (Theodros, 2010). This is in agreement with
the results of the present study. In addition, the same result was reported from other
bacteriological studies conducted at Gondar University Hospital with E. coli(31.7%)

being the most prevalent and the commonest bacterial pathogen (Yismawet al., 2012).

Mohamed (2010) isolated eight different uropathogens and obtained the highest incidence
for E. coli 123(49.2%) followed by Proteus mirabilis 55(22%) and Klebsiella pneumonia

e 40(16 %), which is in agreement also with this study. The same author also obtained the
lowest incidence for Staphylococcus aureusand Enterobacter spp. with an incidence of
4(1.6%) and 1(0.4%) respectively. However, another study conducted in Nigeria showed
that E. coli had low prevalence that is 30%(Turayet al., 2014).

Table 4.4.Bacteria SpeciesTypeand Frequency Isolated from the Study.

Bacteria isolated Frequency Percentage
Escherichia coli 25 56.8
Proteus mirabilis 10 22.7
Klebsiellapneumoniae 6 13.6
Enterococcus spp. 2 4.6
Enterobacterspp. 1 2.3
Total 44 100

Escherichia coli (56.8%) was themost dominant isolate in the current study, which is
similar to other studies (Theodros, 2010; Yismawet al., 2012; Kibret and Abera, 2014).

This confirms that Escherichia coli are one of the most prevalent gram-



negative aerobic bacterial pathogen causing urinary tract infections. Hence, it is considere
d as the most prevalent uropathogenic isolate due to its virulence factors for colonization

and invasion of the urinary epithelium (Anderson et al., 2004).

4.5. Antibiotic Susceptibility Tests for the Isolated Uropathogens

In this study, the antibiotic susceptibility profiles of the bacterial isolateswere determined
and the results are shown in Table 5. Among 44(11.5%) isolates subjected to 8
antibiotics, 88.6%, and 81.8% of the isolates were resistant to amoxicillin and
tetracycline, respectively, whereas, 27.3% and 36.4% were resistant to nitrofurantoin and
chloramphenicol, respectively. Similarly, 50%, 52.3%, 70.5%, and 77.3% of the isolates
were resistant to gentamicin, ciprofloxacin, ceftriaxone, and erythromycin, respectively.
As the results of the study show, intermediate resistance was observed by 6.8%, 4.6%,
and 2.3% of the isolates to chloramphenicol, erythromycin, and gentamicin,
respectively.On the other hand, 72.7%, 56.8%, 47.7%, 29.5%, 18.2%, and 11.4% of the
isolates were sensitive tonitrofurantoin, chloramphenicol, ceftriaxone, ciprofloxacin, &

gentamicin, tetracycline & erythromycin and amoxicillin, respectively.

Table 4.5.Antibiotic Susceptibility of Bacterial Isolates Identified in the Study (n=44).

Susceptibility patterns

Antibiotics Resistant Intermediate Sensitive
Amoxicillin (10pg) 39(88.6%) 0 5(11.4%)
Ceftriaxone (30png) 31(70.5%) 0 13(29.5%)
Chloramphenicol (30pg) 16(36.4%) 3(6.8%) 25(56.8%)
Ciprofloxacin (5 pg) 23(52.3%) 0 21(47.7%)
Erythromycin (15pg) 34(77.3%) 2(4.5%) 8(18.2%)
Gentamicin (10ug) 22(50%) 1(2.3%) 21(47.7%)
Nitrofurantoin (300pug) 12(27.3 %) 0 32(72.7%)

Tetracycline (30pg) 36(81.8%) 0 8(18.2%)
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The proportion of resistant isolates to amoxicillin and tetracycline were high in the
current study as compared to earlier studies conducted in Addis Ababa in which 78.5%
and 77.7% of the isolates found to be resistant to amoxicillin and tetracycline,
respectively (Getachewer al., 2011). The percentage of amoxicillin and tetracycline
resistance in the present study was comparable to those reported from Dessie in which
83.9% and 76.7%, of the isolates, respectively, were found to be resistant. A comparably
result in nitrofurantoin susceptibility was reported from Dessie, in which 95.5% of the
isolates were found to be sensitive to this drug (Mulugeta and Bayeh, 2010).The finding
that,88.6% and81.8% isolates were resistant to Amoxicillin and Tetracyclinehave great
importance and implies that these antibiotics cannot be used as empirical therapy for

urinary tract infection particularly in the study area.

According to this study, the choice of antibiotics for empirical treatment of UTI caused
by bacterial pathogens was nitrofurantoin and chloramphenicol. The lowest level of
resistance against nitrofurantoin might be due to its narrow range of clinical indication,
which might have resulted from its less frequent usage (Hooton, 2000). The high-level
resistance of beta-lactam ring containing antibiotics (amoxicillin, ampicillin etc) could
happen because of the presence of extended spectrum beta-lactamase in the strains (Ben-

Ami et al., 2009).

The higher resistance of E. coli to amoxicillin (96%)in this study was in agreement with
the findings in Dessie where 87.3% resistance was observed to amoxicillin (Mulugeta
and Bayeh, 2010). In another study conducted at Jimma Specialized Hospital, nearly
similar resistance was observed for E. coli and Klebsiellapneumoniae(100%) to
amoxicillin. Again, a comparable resistance has been reported from a study conducted in
Iraq in which E. coli showed 100% resistance to tetracycline and low resistance to
Chloramphenicol 24.4 % (Mohamed, 2010). Other studies showed that E. coli hadhigh

percentage of resistance to amoxicillin87% (Mezue, 2005).
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Table 4.6.AntibioticsResistance of Each Bacterial Isolates against Eight Antibiotics.

31

Proteus  Klebsiella  Enterococcus Enterobacter

E. coli mirabilis pnemoniae spp. spp-

(25) (10) ) 2
Antibiotics N (%) N (%) N (%) N (%) N (%)
Amoxicillin (10pg) 24(96%)  8(80%)  4(66.7%) 2(100%) 1(100%)
Ceftriaxone (30pg) 15(60%) 9(90%)  4(66.7%) 2(100%) 1(100%)
Chloramphenicol(30pg) 5(20%) 8(80%)  2(33.3%) 1(50%) 0
Ciprofloxacin (5ug) 13(52%) 5(50%)  3(50%) 1(50%) 1(100%)
Erythromycin (15pg) 18(72%)  9(90%)  4(66.7%) 2(100%) 1(100%)
Gentamicin (10pg) 13(52%) 5(50%)  2(33.3%) 1(50%) 1(100%)
Nitrofurantoin(300png)  2(8%) 8(80%)  1(16.7%) 1(50%) 0
Tetracycline (30pg) 20(80%)  7(70%)  5(83.3%) 2(100%) 1(100%)

N= Number of isolates resistant to antimicrobial agents, %= Percentage of isolates resistant to the

antimicrobials.

As seen from this study, most of the isolates showed resistance to most antibiotics.One
reason for this resistance can be the presence of many private pharmacies and clinicsin
the study area, which might have contributed to overuse of antibiotics, and self-
medication resulting in drug resistance.As drug resistance among pathogens is an

evolving process, routine surveillance and monitoring studies should be conducted to

proved physicians with knowledge about the most effective empirical treatment of UTIs.

4. 6. Trend of UTI in the Study Area from 2005 to 2014

Trendof UTI in the study area for the last ten years were studied using a retrospective
analysis of Clinical Health records kept between the years 2005 and 2014 from Hasasa
Health Center. The data collected from the study area show the previous UTI
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prevalencehistory in the study area and used tocomparewith thepresent study result in that

the prevalence of infectionshows more or less in decreasing situation.
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Figure 2.Trend of UTI prevalence over the last ten years in the study area (2005- 2014)

As can be seen from Figure 2, in the last ten years, the highest prevalence was observed
in the year 2008. The next highest prevalence of infection was seen in the year 2013.
During the first three years, i.e. 2005, 2006, and 2007, UTI showed relatively more or
less similar prevalence but there was a general decreasing trend from 2007 to 2009.
However, the trend showed slight increment in year 2010 and then the trend again
showed a more pronounced decrease in the year 2012. Between 2013 and 2014, again
there had been a sharp increase in prevalence. From the figure it can be seen that the
highest and lowest prevalence in ten years were 1003 and 547 cases, respectively, per
8035 people. These values corresponded to the years 2008 and 2012, respectively.
Although the data are too small and premature to generalize, the trend seems to show a

cyclic pattern of increase and decrease every three to four years.



5. SUMMARY, CONCLUSION, AND RECOMMENDATIONS

5.1. Summary

A cross sectional study was conducted in Hasasa Health Center from March to may 2016
to determine the overall prevalence of uropathogens from patients complaining about
UTI. The study involves urine culture on all 384 urine samples, which was collected from
suspected patients. After sample collection, culturing and identification of isolated
urophatogens were performed according to National Committee for Clinical Laboratory
Standards procedures. Culturing was done by using Mac Conkey agar and blood agar.
Uropathogens identification was performed by using biochemical test (lactose fermentati

on test, indole test, citrate test, ureas test, and motility).

Antibiotic sensitivity testing was carried out with Modified Kirby Baur disc diffusion
technique on Mueller Hinton agar against tetracycline, nitrofurantoin, erythromycin,
chloramphenicol, gentamicin, ciprofloxacin, ceftriaxone, and amoxicillin. Evaluation of
trend and patterns of UTI over the past ten years from 2005 to 2014 was performed by

using data record of patient in health center.

5.2. Conclusion

In conclusion, the present study showed that 44(11.5%) overall prevalence of UTI that is
lower than most of study conducted in other area. The incidence of urinary tract infection
was higher in female population as compared with males due to physiology. In this
present study, high prevalence of UTI was observed in the age group of 19-28(4.95%).
Five different uropathogens were identified among them E. coli was considered as
dominant pathogen. The organisms showed resistance to older urinary antimicrobial
agents such as amoxicillin and tetracycline. This indicates that increased consumption of
a particular antibiotic can be a pathway to its resistance. Nitrofurantoin and
chloramphenicolwere effective in the treatment of UTI. In the current study, the
prevalence of UTI is lower than previous years in the study area when compared with
retrospective trend analysis for the last ten years. This indicate that the prevalence of UTI
decreasing in the area so health professionals in the area continue educating population in

all round and giving empirical treatment if they encounter a case.
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5.3. Recommendation
Based on the results, the following recommendations are made:

Further studies should be done to identify other uropathogens causing UTI and drug
sensitivity since this study done for three month only, it cannot assess all
uropathogens.

Healthcare providers must educate residents and families of the study area on UTI
transmission and protection

Drugs for which the isolates have developed resistance (amoxicillin and tetracycline)
should not be used as a drug of choice for the treatment of UTI without making
sensitivity test.

Drug sensitivity test must be done at least once or twice a year to examine development
of drug resistance in the area.

Control the distribution of antimicrobials to prevent people from purchasing drugs
without prescription.

Evaluate the trend of urinary tract infection over the past year to take appropriate control

measures on the prevalence of uropathogens.
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7. APPENDICES

Consent Form for Study Participants
Name:

Identification Code:

(To be translated to Patient language during Interview)

I read the information sheet (or it has been read to me). I have understood that this study
is about “Prevalence and Antibiotic Susceptibility of Bacterial Uropathogens among
Patients of Urinary Tract Infection Visiting Hasasa Health Center,
GedabHasasaWoreda, and West Arsi Zone, Ethiopia”. The investigator has briefed me
that there is minimal risk associated with sample collection. I have asked some questions
and clarification has been given to me. For this study, I have been requested to give urine
sample. I have also been informed that I will respond to some questions related to
demographic characteristics. I have been informed that the study might directly benefit
me based on the laboratory results. The investigator also informed me that all the
laboratory results and all private information about me will be kept confidential.
Moreover, I have also been well informed of my right to withdraw from participating in
this research and that my actions will have no impact on the overall health services. I
have been given enough time to think over before I signed this informed consent. It is
therefore, with full understanding that I gave my informed consent and approved my

agreement with my signature.

Participant’s signature: Date:
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Information Sheet for Study Participants

(To be translated to Patient language during Interview)
Title of Research: Prevalence and Antibiotic Susceptibility of Bacterial Uropathogens
among Patients of Urinary Tract Infection Visiting Hasasa Health Center,
GedabHasasaWoreda, West Arsi Zone, Ethiopia.
Name of the Principal Investigator: AdugnaFeyissa.
Purpose: The purpose of this research is to determine the prevalence and the antibiotic
susceptibility patterns of bacterial isolates of urinary tract infection. The prevalence of
UTT and the antibiotic resistance of uropathogens have been changing over the past years,
both in the community and in hospitals. Knowledge of the local bacterial etiological
agents and their susceptibility patterns is required to trace any change that might have
occurred in time so that updated recommendation for empirical therapy of UTI is given.
Current information on prevalence and antimicrobial susceptibility patterns is essential
for appropriate therapy. This research was developed with this aim and would like to ask
your voluntary participation in the conduct of the study.
Benefits:Your participation in this research might have direct benefit to you depending
on the laboratory result that your treating physician can use for management of your
condition. In addition, your participation is likely to help us in understanding the bacterial
isolates causing UTI, drug resistant pattern and urinary tract associated risk factor of
urinary tract pathogen patient which may benefit in the future to design preventive
measures for others.
Incentives:There is no any incentive for your participation in this research project.
Confidentiality: Any information collected about the participant from this research will
be kept confidential. It will be stored in a file, which will not have your name on it, but a
code number assigned to it. Which number belongs to which name will be kept under
lock and key, and it will not be revealed to anyone except the principal investigator and
health professional attending you.
Participant Right:You have full right to refuse from participating in this research if you
do not wish to participate. You have also had full right to withdraw from this research at
any time you wish to, without losing any of your rights as a patient in your health

istitution.
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Data Collection Form

Patient Identification

Serial No.

Patient name

Age of the Patient :

Gender: Male [ ] Female [ |

Date of clinic admission/visit:

Time of sample collection

Clinical diagnosis: ~ UTI [_]

Clinical specimen examined;  Urine |:|

Organism isolated:

10. Antibiotic Sensitivity Pattern:

Result
Antibiotic Disk Zone (SorIor
Content Reading(mm) R)

Tetracycline 30ug

Erythromycin 15ug

Chloramphenicol 30ug

Ceftriaxone 30ug

Nitrofurantoin 300 pg

Ciprofloxacin S5ug

Gentamicin 10pg

Amoxicillin 10pg
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Zone Reading Interpretive Chart of Susceptibility

Disk
No Antibiotic Content Resistant Intermediate Sensitive
1 Tetracycline 30ug >15 12-14 <11
Erythromycin 15pug >23 14-22 <13
Chloramphenicol 30ug >18 13-17 <12
4 Ceftriaxone 30ug >35
5 Nitrofurantoin 300 ng >17 15-16 14
6 Ciprofloxacin Sug >21 16-20 <15
7 Gentamicin 10ug >15 13-14 <12
] Amoxicillin 10pg >17 14-16 13

Reference; Performance Standards for Antimicrobial Disk Susceptibility Test Clinical and

Laboratory Standards Institute 34 (1); Jan. 2014



Instrument in Sterilization

8. ANNEX

ikl
Prepared Media in Water Bath

Prepared Media in Refrigerator

Colony on Mac Conkey Agar

50



51

Blood Agar Preparation Colony Counting

Drug Susceptibility Biochemical Test
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