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Abstract

Urinary tract infection (UTT) is an infection caused by the presence and growth of microorganisms in the urinary tract. In most cases empirical antimicrobial
treatment is usually initiated before the laboratory results are made available; hence the need for antibiotic susceptibility test to enhance management of UTI. The
study was designed to determine the bacterial profile and antibiotic susceptibility pattern of urinary tract bacteria isolated from symptomatic and asymptomatic
diabetic patients at Bingham University Teaching Hospital Jos. 100 mid-stream urine samples (app. 20 mls) were aseptically collected into sterile containers after
informed consent of diabetic patients of ages 20 years and above were analyzed at Central Diagnostic Laboratory NVRI Vom. The isolates were identified using
standard bacteriological techniques after been cultured on MacConkey and CLED agars. Antibiotic sensitivity testing was done in accordance with NCCLS disc
diffusion methods. The results were then analyzed using chi square test. Of the 100 urine samples, different bacterial uropathogens were isolated, with a prevalence
of 40%. The bacteria isolates were; Coagulase negative Staphylococci (CNS) (37.5%), Escherichia coli (24%), Klebsiella pneumoniae (12.5%), Staphylococcus aureus
(15%) and Streptococcus spp (10%). Esherichia coli and Klebsiella pneumoniae were highly resistant to most antibiotics used, while coagulase negative staphylococci,
Staphylococcus aureus and Streptococcus spp were highly sensitive to most antibiotics used in this study. Self-medication including antibiotics is clearly a major culprit.
Behavioral Change Communication to all stake holders is increased to cover all radio and TV stations in the state. In addition, investigations (routine microscopy,
culture and sensitivity of urine) be completed before treatment is commenced in order to mitigate acquisition and spread of drug resistance by bacteria.

Introduction tract while Coagulase Negative Staphylococci tend to cause infection
in young Women of sexually active age [11-13]. The emergence of
antibiotic resistance in the management of urinary tract infection is
a public health concern particularly in the developing countries, apart
from high level of poverty, ignorance, poor hygienic practices and wide

circulation of fake and spurious drugs in the markets [14].

Background of the study: Urinary tract infection (UTT) is caused by
the presence and growth of bacteria in the urinary tract. It is thus, the
single and most common bacterial infections of mankind [1,2]. Urinary
tract infections are among the most common infections in both gender
and has been reported also in all age group Anatomically, women have
shorter urethra than men [3-5]. In addition, bacteria from rectum can
easily travel up to the urethra and cause urinary tract infections [2,6].

The prevalence of Diabetes mellitus is increasing worldwide, and
the emergence of multi-drug resistance strains of bacteria, hence the
need to isolate, characterize and determine the antibiotic susceptibility
pattern of bacteria associated with UTI. However, different species
of bacteria have been found colonizing the urinary tract of diabetic

Diabetes mellitus has long been considered a predisposition factor
to urinary tract infection and urinary tract is the primary site of the
infection with an increased risk of complications [7,8]. The risk factors
of urinary tract infections in patients with and without diabetics have
been identified as; Obesity, female sex, male prostrate syndrome, low

immunity, glucosuria and bladder dysfunction. Hyperglycemia also
contributes to the colonization of different kind of microorganisms in
the urinary tract [9,10].

Klebsiella, Staphylococci, Enterobacter, Proteus, Pseudomonas
and Enterococci species are more often isolated from in-patients,
whereas, there is greater predominance of Escherichia coli in out-
patients and anaerobic organisms are rarely pathogens in the urinary
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patients due to low immunity, glucosuria, bladder dysfunction and
depletion of local urinary cytokine secretion; hyperglycemia attracts
enteric bacteria to the urinary tract and thus treatment of urinary tract
infection among diabetic patients is necessary.

The study aim was to determine the bacterial profile and antibiotic
susceptibility pattern of urinary tract bacteria isolated among
symptomatic and asymptomatic diabetic patients at the Bingham
university teaching hospital Jos.

Materials and method

Study site and population

The cross-sectional study was carried out at the out patients’ unit
accepting suspected diabetic patients at Bingham University Teaching
Hospital and the laboratory procedure was at Microbiology Laboratory,
Central Diagnostic Laboratory National Veterinary Research Institute,
Vom. The study enrolled 100 adults >20 years (50 asymptomatic and
50 symptomatic) patients.

Ethical approval

Ethical clearance was obtained from the Health Research and
Ethics Committee of Bingham University Teaching Hospital Jos. All
the patients were given an informed consent alongside structured
questionnaire for both males and females diabetic patients including
assessment of socio-demographic data, risk factors and disease
knowledge.

Sample collection and transportation

Clean catch mid-stream techniques were employed to collect the
urine samples (app. 20 mls) aseptically by each diabetic patient in a
sterile wide mouthed container after informed consent of the patients
was obtained, each of the samples in the container were well labeled
appropriately and were transported in an ice bag to the Central
Diagnostic Laboratory NVRI Vom for culture.

Laboratory procedure

The sterile urine samples were thoroughly mixed for even
distribution of organisms; a loopful of the urine was inoculated onto
the surfaces of MacConkey and Cysteine lactose electrolyte deficient
(CLED) agar plates then incubated aerobically at 37°C overnight. The
isolates were identified using standard bacteriological techniques.
Antibiotics sensitivity testing was done on sensitivity test agar using
disc diffusion methods in accordance with National Committee
for Clinical Laboratory Standards [15]. The diameter of the zone of
inhibition around the disc was measured to the nearest millimeter. The
results of the antibiotic susceptibility test were then compared [16].

Results

Significant bacteria were isolated in 40/100 (40%); (65%) and
(35%) of symptomatic and asymptomatic diabetic patients respectively
(P<0.05). Prevalence of bacteria isolated among the symptomatic
patients: E. coli (19.2%), CNS (46.15%), K. pneumoniae (19.23%),
S. aureus (3.84%), and Streptococcus spp. (11.53%) while that of the
asymptomatic was; E. coli (31.25%), CNS (18.75%), S. aureus (31.35%),
and Streptococcus spp. (6.25%) (Table 1).

Socio-demographic (Table 2) variables analyzed showed that
among the symptomatic group 36% have family history of being
diabetic, whereas 64% do not have family history of diabetics while 80%
have weight greater than 61 kg, 82% often do exercise and 8% are not
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Table 1. Distribution of the bacterial isolates among the symptomatic and the asymptomatic
patients

Typesis(:)il :l);zterlal Syl;[;tz;:;itlc P-value Asy:;)::/:;atlc Povalue N’l‘;o(t(z;l)
Escherichia coli 5(19.2) 0.19 5(31.2) 031 | 10(25.0)
CNS. 12 (46.1) 0.46 3 (18.7) 0.19 | 15(37.5)
Klebsiella. pneumonia 5(19.2) 0.19 0(0.0) - 5(12.5)
Staphylococcu. aureus 1((3.84) 0.04 5@31.2) 0.31 6(15.0)
Streptococcu spp 3(11.5) 0.12 1(6.2) 0.06 | 4(10.0)

CNS: Coagulase Negative Staphylococci

Table 2. Prevalence of UTI in relation to socio-demographic factors among asymptomatic
and symptomatic patients

Asymptomatic Symptomatic
Factors Positive Positive
No (%) No (%)
Age
20-35 9 (18.0) 13 (26.0)
36-45 1(2.0) 13 (26.0)
46-55 1(2.0) 5(10.0)
>56 2 (4.0 6(12.0)
Sex
Male 7 (14.0) 9(18.0)
Female 6(12.0) 14 (28.0)
Family history of diabetics
Yes 10 (20.0) 18 (36.0)
No 40 (80.0) 32 (64.0)
Pancreatic disease
Yes 1(2.0) 3(6.0.0)
No 49 (98.0) 47 (94.0)
Weight in kg
30-40 - -
41-50 1(2.0) -
51-60 19 (38.0) 10 (20.0)
>61 30 (60.0) 40 (80)
Exercise
Yes 43 (86.0) 41(82).0
No 7(14.0) 9 (8.0)
Favorite food
Rice 16 (32.0) -
Beans 26 (52.0) 43 (86.0)
Swallow 4 (8.0) -
Others 4(8.0) 7 (14.0)
Diabetics knowledge
Yes 50 (100) 49 (98.0)
No - 1(2.0)
Knowledge about sign and symptoms of diabetics
Yes 50 (100) 50 (100)
No - -
Where information was gotten about diabetics
Clinic 20 (40) 45 (90)
Media 7 (14) -
Family 10 (20) 2(4)
School 11 (22) 2(4)
Friends 2(4) 1(2)
Treatment received
Yes - 50 (100)
No 50 (100) -
Marital status
Married 23 40
Single 27 5
Widow 0 5
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doing exercise; and for the asymptomatic, only 20% of the group have
family history of diabetics, 80% do not have family history of diabetics
and 14% are not doing exercise.

The antimicrobial susceptibility patterns of gram negative bacteria
(Table 3) isolates showed that E. coli is susceptible to Ciprofloxacin
(60%), Streptomycin (100%), but resistant to Tarivid, Reflacine,
Augmentin, Gentamycin, Ceporex, Nalidixic acid, Septrin and
Ampicillin. K. pneumoniae was susceptible to streptomycin (100%),
while resistant to most of the antibiotics tested. CNS is susceptible
to Ciprofloxacin (86.6%), Norfloxacin (60%), Gentamycin (93.3%),
Amoxicillin (86.66%), Streptomycin (100%), Rifampicin (100%),
Erythromycin (80%), Chloramphenicol (66.6%), Ampiclox (80%) and
Levofloxacin (100%) whereas the gram positive (Table 4) showed; S.
aureus is susceptible to Ciprofloxacin (83.33%), Norfloxacin (50%),

Table 3. Antimicrobial susceptibility pattern of the gram-negative bacteria (n=15)

Escherichia coli K. pneumoniae

Antibiotics Sensitivity (n=10) (n=5)
No (%) No (%)
Tarivid s 3(30) 240
(10 ug) R 7(70) 3 (60)
‘ s 2(20 10
Reflacine (10 ug) R 8 580; 4 280;
4 ' S 6 (60 00
Ciprofloxacin (30 ug) R 4 E40; 5 (1(0()))
) S 1(10 0(0
Augmentin (30 ug) R 9 290; 5 (I(O()))
Gentamicin (10 ug) ]i (1) gg; zlt gg;
Streptomycin (30 ug) IS{ 100((100)0) 50( l(g;))
S 3(30 0(0
Ceporex (10 ug) R 7 270; 5 (1(02))
Nalidixic acid (30 S 0(0) 00
ug) R 10 (100) 5 (100)
‘ S 3(30 0(0
Septrin (10 ug) R 7 E70; 5 (1(0()))
. s L(10 0@
Ampicillin (10ug) R 9 290; 5 (1(02))

S: Sensitive; R: Resistance

Table 4. The antimicrobial susceptibility pattern of gram positive bacteria (n=25)

CNS. S.aureus Strept. spp
Antibiotics Sensitivity (n=15) (n=6) (n=4)
No (%) No (%) No (%)
Ciprofloxacin S 13 (86.66) 5(83.33) 4 (100)
(10 ug) R 2 (13.33) 1 (16.66) 0 (0)
Norfloxacin S 9 (60) 3(50) 2 (50)
(30 ug) R 6 (40) 3(50) 2 (50)
Gentamicin (10 N 14 (93.33) 5(83.33) 4 (100)
ug) R 1 (6.66) 1 (16.66) 0(0)
Amoxicillin S 13 (86.66) 5(83.33) 4 (100)
(20 ug) R 2(13.33) 1 (16.66) 0(0)
Streptomycin S 15 (100) 6 (100) 4 (100)
(30 ug) R 0(0) 0(0) 0(0)
Rifampicin (10 S 15 (100) 6 (100) 4 (100)
ug) R 0(0) 0(0) 0 (0)
Erythromycin S 12 (80) 5(83.33) 4 (100)
(30 ug) R 3(20) 1 (16.66) 0 (0)
Chloramphenicol S 10 (66.66) 3(50) 3(75)
(30 ug) R 5(33.34) 3(50) 1(25)
Ampiclox (10 S 12 (80) 5(83.33) 4 (100)
ug) R 3(20) 1 (16.66) 0 (0)
Levofloxacin S 15 (100) 6 (100) 4 (100)
(10 ug) R 0(0) 0(0) 0(0)

S: Sensitive; R: Resistance; CNS: Coagulase Negative Staphylococci
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Gentamycin (83.33%), Amoxicillin (83.33%), Streptomycin (100%),
Rifampicin (100%), Erythromycin (100%), Chloramphenicol (75%),
Ampiclox (100%), and Levrofloxacin (100%).

Discussion

Despite the wide spread availability of antibiotics, urinary tract
infection (UTI) remains the most common bacterial infection
in human population [17]. Antibiotic resistance is a common
phenomenon in developing countries where drugs are available freely
without prescription. Finding from the present study showed that
different bacterial species were isolated, meaning a prevalence rate of
40%. This finding disagrees with the prevalence rate of 25.6%, 22%,
and 62% reported by Nedolisa, Ekweozo and Anejo in Jos, Ibadan and
Maiduguri respectively [18,19], but agrees with the report of Akinyemi,
Ebie and Kemebradikumo who presented a prevalence rate of 38.6%,
35.5% and 38% in Lagos, Jos and Niger Delta [2,20,21]. The high
prevalence rates may be due to genuine factors like sexual intercourse,
peer group influence, low socio-economic status among Nigerian Men
and Women [18,22,23].

The highest bacteria in the present study was isolated in the age
group 36-45 years and age group >56. Most of the bacteria isolated
was in female (67.5%), this finding corroborate the earlier finding
of a work carried out in Nigeria and Ethiopia [19,24]. The higher
prevalence of UTT among female population may be due to decrease in
normal vaginal flora (Lactobacilli), less acidic PH of vaginal surfaces,
poor hygienic condition, short and wider urethra and proximity to
the anus [21]. Different studies in the general population showed that
the etiologic agents of UTI belong mainly to the gram negative enteric
bacteria [25]. In this present study, the most prevalent uropathogen
isolated was Coagulase-Negative Staphylococci which accounted for
37.5% of the isolated bacteria followed by E. coli which accounted for
25% of the isolated bacteria. This finding disagrees with the earlier
work reported in Nigeria and Ethiopia [6,19,24]. The higher isolation
rate of Coagulase-Negative Staphylococci in the present study could
be explained as contamination during specimen’s collection and/or
change in pattern of infection in diabetic patients [21].

Finding from the present study also revealed that more than one
type of bacteria (mixed) was isolated in four (4) of the urine specimens
cultured in the study. This agrees with the earlier finding in Nigeria and
Bangladesh [25,26]. Out of the 100 urine samples investigated, a total of
32 (32%) yielded significant growth of single organism, 4 (4%) mixed
growth and 60 (60%) yielded no growth. This finding corroborates
also with the finding of Sharmin in Bangladesh who reported 38.5%
single growth and 4% mixed growth [21]. Some microbiologist regards
polymicrobial growth as contamination [24]. However, polymicrobial
growth from midstream urine have been found among patients with
underlying disorder that interferes with free flow of urine [27]. Finding
from the present study revealed also that there is a significant difference
in the bacteria isolated among the symptomatic and the asymptomatic
group as shown in Table 1.

The percentage of resistance of Escherichia coli in this study is
alarming giving that it was resistance to Tarivid (70%), Reflacine (80%),
Augmentin (90%), Gentamycin (90%), Ceporex (70%), Nalidixic acid
(100%), Septrin (70%), and Ampicillin (90%) while it was susceptible to
Streptomycin (100%) and Ciprofloxacin (60%). Klebsiella pneumoniae
showed elevated level resistance to most of the antibiotics and was only
susceptible to Streptomycin (100%) as shown in Table 3. It is a well-
known fact that Klebsiella spp. is inherently resistant to; Ampicillin,
Cephalosporin and Aminoglycosides due to the increasing acquisition
of resistant plasmid [16].
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This finding agrees with the earlier study carried out in India by
Manikandan who reported that E. coli was resistant to Gentamycin,
Nalidixic acid and it was sensitive to Ciprofloxacin and Klebsiella
pneumoniae was resistant to Nalidixic acid [14]. The present study also
agrees with the earlier finding of Gizachew and Anejo who reported
that E. coli was susceptible to Ciprofloxacin in Ethiopia and Maiduguri
[14]. The present finding revealed also that E. coli was resistant to
Gentamycin, which is in contrast with earlier finding [19]. Finding
of the present study revealed that most of the antibiotics used were
susceptible to the gram-positive bacteria isolated as shown in Table 4.
Coagulase-Negative Staphylococci were susceptible to; Ciprofloxacin
(86.66%), Norfloxacin (60%), Gentamycin (93.3), Amoxicillin (86.7%),
Streptomycin (100), Rifampicin (100%), Erythromycin (80%),
Chloramphenicol (66.6%), Ampiclox (80%) and Levofloxacin (100%).
Coagulase-Negative Staphylococcus that was isolated in the study does
not resist any of the antibiotics. On the other hand, S aureus showed
(50%) resistance to Norfloxacin and Chlorophenicol respectively but it
was susceptible to the rest of the antibiotics. Streptococcus spp. shows
50% resistance to Norfloxacin and 25% resistance to Chloramphenicol
asshown in Table 4. The present finding agrees with the finding reported
by Gizachew, et al. [24] that Coagulase-Negative Staphylococcus
was susceptible to Amoxicillin, Ciprofloxacin, Chloramphenicol,
Gentamycin and Erythromycin, S aureus was susceptible to Amoxicillin
and Gentamycin [21]. The present finding also corroborate the finding
of Anejo-Okopi, et al. [19] who reported that S. aureus was susceptible
to; Ciprofloxacin, Gentamycin and Amoxicillin [19]. Finding from
the present study revealed that the bacteria isolated in the study were
strongly susceptible to Streptomycin. This is in contrast with the
findings of Kemebradikumo, et al. [21] and Gizachew, et al. [24] who
reported Nitrofurantoin and Amoxicillin respectively as their most
susceptible antibiotics [21,28].

Conclusion

In conclusion, significant bacteriuria was isolated in 65% and
35% of symptomatic and asymptomatic diabetic patients respectively.
Urinary tract bacteria base on this finding in asymptomatic diabetic
patients should not be neglected and follow up studies are required
to supplement the present finding for appropriate management of
urinary tract bacteria in diabetic patients. Also, the gram-negative
bacteria isolated in the study resist most of the antibiotics used while
gram positive bacteria were highly susceptible to the used. There is a
significant difference between the bacterial isolates of the symptomatic
and the asymptomatic diabetic patients.
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