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ANTIBIOTIC SUSCEPTIBILITY PROFILE OF E. coli SEROTYPE 0157:H7 IN ABUTH ZARIA

Abstract

The emergence and re-emergence of new strainsopbonganisms with high virulent traits and
resistance to even new generation antibioticssigrificant limiting factor to patients’ recovery
in clinical settings. This has indeed created aoloeconomic burdens and loss of productive
activities at work places especially in developiogintries. This study was conducted to evaluate
the presence oE. coli serotype O157:H7 in Zaria metropolis and the autiids resistance
pattern of the isolates. Of the 50 samples fromrloga patients submitted for bacteriological
diagnosis at the Medical Microbiology Laboratory Ahmadu Bello University Teaching
Hospital Shika, Zaria, Nigeria, for the period oh@nths (March - August, 2011), 60% of the
isolates obtained were identified &s coli. The incidence oE. coli serotype O157:H7 was
36.7% while the antibiotic susceptibility profilesult ofE. coli serotype O157:H7 to fourteen
(14) antibiotic commonly prescribed at ABUTH showtedt the isolates were 70% resistant to
Ceftazidine, 60% to Tetracycline, Ampicillin-Sulltam, Amoxicillin-Clavulanic acid, 40% to
Amoxicillin, Cefuroxime, Nalidixic acid and Cefalex 30% to Nitrofurantoin, 20% to
Ofloxacin, Chloramphenicol and Ciprofloxacin, 10% tCeftriaxone and all the isolates were
sensitive to Gentamicin. We conclude that the@nigmergence of varying resistant pattern and
virulent multidrug resistance isolatesmfcoli serotype O157:H7 in Zaria metropolis which has
influenced the results obtained from clinical saespin ABUTH. This calls for significant
antibiotic surveillance, good hygiene practiceptevent food/water born outbreak of diarrhea
and development of fast diagnostic techniquesHerdetection and treatment of diarrhea, as the
identified serotype has been implicated in sevéeakhs around the globe.

Kew words: Food/water borne diseaBec¢oli O157:H7, Antibiotics, Zaria metropolis
INTRODUCTION

E. coli O157:H7 was first recognized as a cause of illmkessg an outbreak in 1982 traced to
contaminated hamburgers [1]. Since then, most fioies are believed to have erupted from
eating undercooked ground beef and drinking comtatad water [1]. The pathogenicity of this
strain is associated with the production of verotd¥'T) or Shiga-like toxin that causes severe
damage to the lining of the intestine, leading iarrtiea [2], and even a life-threatening
complication such as hemolytic uremic syndrof®. It has been documented that diarrhea
infection kills an estimated 1.8 million people kaear [4], creating substantial economic and
quality of life burden on the society by way of semorbidity and chronic squeal [5][6]. Among
children under five years in developing countrteg, prevalence of diarrhea accounts for 17% of
all deaths [7]. Food products associated vttcoli outbreaks include cucumber, raw ground
beef, raw seed sprouts or spinach in United Stiat&006 [8], raw milk, unpasteurized juice,
unpasteurized cheese and foods contaminated bstedféood workers via fecal-oral route [2].
According to the U.S. Food and Drug Administratitre fecal-oral cycle of transmission can be
disrupted by cooking food properly, preventing srosntamination, instituting barriers such as
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gloves for food workers, instituting health cardiges for food industry employees to seek
treatment when they are ill, use of potent andcéffe antibiotics, pasteurization of juice or
dairy products and proper hand washing requirerf@fit0] [11][12]. Other strains oE. coli
that cause gastroenteritis in humans include: eatgregative (EAEC), enterohemorrhagic
(EHEC), enteroinvasive (EIEC), enteropathogenic HEP [3], enterotoxigenic (ETEC), and
diffuse adherent (DAEC). Although the use of amtiais in diarrhea is not encouraged, the need
to study the antibiotic susceptibility profile &f coli O157:H7 is important in severe infection
situation in order to proffer better treatment optio immunocompromised patients and elderly
as antibiotic resistance is a growing global probldhis study therefore proposes to evaluate
the presence dE. coli O157:H7 in ABUTH and also understand their antibicusceptibility
profile.

METHODOLOGY

Ethical Consent

Ethical approval for the collection of human sarspleas obtained from the Ahmadu Bello
University Teaching Hospital Ethical committee.

Sample Collection and I solate | dentification

Of the 50 samples (blood, urine and stool) of tearpatients for the period of 6months (March
- August, 2011), submitted for bacteriological diagis at the Medical Microbiology Laboratory
of Ahmadu Bello University Teaching Hospital Shilkaria, Nigeria, 30 isolates &. coli were
identified on eosin methyline blue and inoculatetbonutrient agar at 8€ for 24hrs incubation
period for further morphological identification ngi standard microbiology methods [13] [14]
[15].

Biochemical Test and Principle

Further biochemical tests fdf. coli indole, methyl red, Voges-Proskauer, citrate, icetie,
urease, catalase, oxidase, mannitol, reducing s(igple sugar iron test), were carried out
[16][17]. While E. coli serotype 0157:H7 was identified using Sorbitol-Kankey medium
containing potassium tellurite and cefixime, ags#e media foE. coli 0157:H7 [18]. Unlike
typical E. coli, isolates oft. coli O157:H7 do not ferment sorbitol and are negatiith the 4-
methylumbelliferyl-beta-D-glucuronide (MUG) assarerefore, these criteria are commonly
used for selective isolation. Sorbitol-MacConkeyragas been used extensively to isolate this
organism from clinical specimens. Hemorrhagic obigar, a selective and differential medium,
is used in a direct plating method to isolate OMF7from foods. A third procedure uses
Sorbitol-MacConkey medium containing potassiumutéd and cefixime. It includes an
enrichment step and is a new method developedrasudt of the recent foodborne outbreaks
[18].

Antibiotic susceptibility test

The antibiotics prescribed at the Ahmadu Bello @nsity, Teaching Hospital for the treatment
of infections associated with coli were used for this test as described by Cheesbrdi8j and
interpreted by CLSI [19].
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Deter mination of Multiple Antibiotic Resistance (MAR) Index

The MAR Index was determined according to the mgtbbKrumperman [20] and Paet al
[21] by dividing the number of antibiotics to whitie isolate is resistant to by the total number
of antibiotic groups tested.

MAR Index =

Number of antibiotics to which resistant

Total number of antibiotics tested

RESULTSAND DISCUSSION

Escherichia coli (E. coli) is a Gram-negative, facultative anaerobe, nomgatng, rod-like in
shape and belongs to the family enterobacteriacaamsmonly found in the lower intestine of
warm blooded eukaryoteR. coli is commonly found in faeces, urine, sewage andacoimated
water [22].

Of the 50 samples from blood, urine and stool afrtiea patients submitted for bacteriological
diagnosis at the Medical Microbiology Laboratory Ahmadu Bello University Teaching
Hospital Shika, Zaria, Nigeria, for the period ehénths (March - August, 2011), 60% (30/50)
of the isolates obtained were identified Bscoli. High percentages (66.7%) of tie coli
isolates were from stool, 20% from urine and 13.388 blood (Table 1). The incidence Bf
coli serotype O157:H7 in the total isolates was 36.6Y%30) and this account for 55% (11/20)
of stool sample isolates (Table 1).

Table1: Incidenceof E. coli O157:H7 in ABUTH, Shika, Zaria.

Samples n=50 No. Isolate % from sample E. coli O157:H7 Per centages
Stool 20 66.67 11 55

Urine 6 20 0 0

Blood 4 13.33 0 0

The morphological, phenotypical and biochemicalrabgeristics oE. coli O157:H7 on sorbitol
MacConkey agar are shown in Figure 1 and Tablespedively.E. coli O157:H7 appeared
colourless on CT-SMA (sg) while other serotypes &. coli showed pickish colour () on CT-
SMA agar.
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110 Figure 20 Morphological Characteristics of E. coli Serotype O157:H7 on Sorbitol

111 MacConkey Agar.

112 Morphological and phenotypical characteristic&Eofoli O157:H7 on sorbitol MacConkey agar.
113 E. coli 0157:H7 appeared colourless on CT-SMAs(Svhile other serotypes d&. coli showed
114  pinkish colour (negative) on CT-SMA agarA4U

115 Key: Sg= Positive, Y= Negative, A = Greenish metallic sheenEofcoli on eosin methylene
116 blue agar, B Klebsiella spp. on eosin methylene blue

117

118 The result of the morphological and biochemicatiis ofE. coli isolatesare shown in Table.1
119 Table1: Biochemical Identification of E. coli 0157:H7

120 LabNo. MA° MN EMB | MR/VP C CRH,S/TSI UR O/CA Organism CT-SMA

121 5 Pinkred - + + - - - -IF - -]+ E. col +
122 S, Pinkred - + + 4+ - - -+ - -/+ E. coli +
123 S;;  Pinkred - + + 4+ - - -+ - -/[+ E. coli +
124 S Pinkred - + +  +- - - -+ - -/+ E. coli -
125 S, Pinkred -+ +  +- - - -+ - -/+ E.coli +
126 Sz Pinkred - + +  +- e - -/+ E. coli -
127 S, Pinkred - + +  +- e - -/+ E. coli -
128 Sy Pinkred - + + 4+ - - -+ - -/+ E. coli +
129 By, Pinkred - + + - - - -+ - -/+ E.coli -
130 Bs Pinkred - + + - - - -+ - -/+ E.coli -
131 By Pinkred - + + - - - -+ - -/+ E.coli -
132 By, Pinkred - + +  +- - - -+ - -/+ E. coli -
133 S;  Pinkred - + +  +- - - -+ - -/+ E. coli -
134 S, Pinkred - + +  +- - - -+ - -/+ E. coli -
135 S, Pinkred - + +  +- - - -+ - -/+ E. coli +



136 S Pinkred - + + 4 - - -+ - -/+ E.coli -
137 S Pinkred - + + 4 - - -+ - -/+ E. coli -
138 S5 Pinkred - + + 4 - - -+ - -/+ E.coli +
139 U; Pinkred - + +  +- N - -/+ E.coli -
140 Uz  Pinkred - + + 4 - - -+ - -/+ E. coli -
141 U, Pinkred - + +  +/- - - -+ - -+ E.coali -
142 Uz Pinkred - + + 4 - - -+ - -/+ E.coli -
143 S;;  Pinkred - + + 4 - - -+ - -/+ E. coli +
144 Usy Pinkred - + + 4 - - -+ - -/+ E. coli -
145 Uss Pinkred - + + 4 - - -+ - -/+ E. coli -
146 S;  Pinkred - + + 4 - - -+ - -/+ E.coli -
147 S,  Pinkred - + + 4 - - -+ - -+ E.coli +
148 Sy Pinkred - + + 4+ - - -+ - -/[+ E. coli +
149 S  Pinkred - + + 4 - - -+ - -/+ E.coli +
150 S;; Pinkred - + +  +- - - -+ - [+ E. coli -

151 Keys: MA= MacConkey Agar, MN = Mannito salt agaiMB = Eosin methylene blue, | =
152 indole test, MR= Methyl red, VP = Voges-Proskau@,Citrate agar, CR = Cetrimide agar, TSI
153 = Triple sugar iron, UR = urease agar, O = oxid&®®,= Catalase test, CT-SMA = Cexifime

154 and potassium tellurite —sorbitol MacConkey agar Gas in glucose, - = Negative result, + =
155 Positive result, S = Isolate from stool, U = uriBes blood
156

157 The calls for critical examination of the ways imieh food and water are treated within Zaria,
158 Nigeria is imperative, because previous studied,agos [23], Lagos and Ibadan [24], Benin
159 [25], Borno and Adamawa [26], Zaria [27][28] andrie[29] has implicateé. coli 0157:H7 in
160 stool of diarrhea patents resulting from eating asired vegetables, undercooked meat or other
161 food sources. According to Josefaal., [30] the distribution ofE. coli 0157:H7 diseaseare
162 foodborne 183 (52%), unknown 74 (21%), person-tsq@e 50 (14%), waterborne 31 (9%),
163 animal contact 11 (3%), and laboratory-related .BY%). But according to Dahiret al., [29];
164 the prevalence rate @&. coli serotype O157:H7 in Kano was 53% in fresh beef 288% in
165 roasted beef. This concurs with the work of Schiuifigil] that consumption of inadequately
166 cooked beef might pose a serious risk of infectidowever,E. coli serotypeO157:H7 illness
167 has been reported not to be in outbreak proportiorisigeria since 1994 [32][33]. Available
168 information indicates that the carriage Bfcoli serotypeO157:H7 in cattle was an important
169 factor in the emergence of this pathogen in AfriG#][35]. According to Umeh and
170 Okpokwasili [36]; the prevalence & coli 0157:H7 in livestock is extrapolated as 20% inleatt
171 12.5% in sheep, 7.5% in goat, 5% in chicken and62iBb pig feacal samples and increased
172 shedding is usually observed during the monthsexfdinber- March. However, illness in reared
173 animals has frequently been linked to contaminategiation water, with animal faeces from
174 discharged sewage effluent or surface run off B8I[B9]. In Nigeria, as in most developing
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countries, surface waters which constitute an ingmbr source of water for domestic &
agricultural purposes are vulnerable to faecalupiolh [39][40].

The antibiotic susceptibility profi result ofE. coli serotype O157:H7 (Figure to fourteen (14)
antibiotic commonly prescribed at ABU showed that the isolates were 70% resistar
ceftazidine (CAZ), 60% to tetracycline (TEAmpicillin-Sulbactam (SAM), Amoxicillin-
Clavulanic acidAMC), 40% toAmoxicillin (AML), Cefuroxime (CXM), Nalidixic acic (NA)
and Cefalexin (CL), 30% tNlitrofurantoir (F), 20% to Ofloxacin (OFX)Chlorampheniol (C),
and Ciprofloxacin(CIP), 10% to Ceftriaxone(CRO) and all the isolates were sensitive
Gentamicin (Figure 3).

mAML
mF
BTE
B SAM
m CAZ
CXM
NA
mC
mCL
mAMC
m OFX
mCIP
m CRO

Figure 3: Percentages of resistance of E. coli O157:H7 to selected antibiotics

Keys: S = Sensitive, | = Intermediate, R= Resise, Ampicillin-Sulbactan{SAM), Amoxicillin
(AML), Amoxicillin- Clavulanic acii (AMC), Cefalexin (CL), CeftriaxondCRO), Ceftazidine
(CAZ), Cefuroxime (CXM), Ciprofloxacir (CIP), Nalidixic acid (NA), Ofloxacir (OFX),
Gentamicin(CN), Tetracycline (TE)Chloramphenicol (C), Nitrofurantoin (F).

The isolates also showed varying resistance pattéin 63% (7/11) resistant to more thair
antibiotics commonly prescribed fE. coli associated infectionigkases (Table). At >0.3
MARI, all the E. coli isolaes showed a total of 55.78% MARI (Table 3), whildyoserotype
0157:H7showed a MARI of 45.45% (Tabl¢) respectively.
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Table 3: Resistant Pattern and MARI in Percentages of I solated E. coli O157:H7

Lab code Resistance Pattern No of Antibiotic MARI
Resistance (n/14)
S AML 1 0.1
Sis F, TE, SAM 3 0.2
Sus TE, AMC, SAM 2 0.1
Ss, CXM, TE, NA, AML, SAM, C, CL, AMC, 8 0.6
Sus CAZ, F, CXM,AMC,SAM, C, CL 7 0.5
Si CAZ, SAM 2 0.1
Ss6 CAZ, NA, TE, AMC, CL S 0.4
Sao CAZ, 1 0.1
CAZ, CL, AMC, CRO, OFX, CXM, NA, 11 0.8
Sus TE, AML, CIP, SAM
Sa7 CAZ, CXM, TE, AMC, SAM, AML, 6 0.4
Sss NIL 0 0

Keys: Ampicillin-Sulbactam (SAM), Amoxicillin (AML), Amoxcillin-Clavulanic acid (AMC),
Cefalexin (CL), Ceftriaxone (CRO), Ceftazidine (CAZLefuroxime (CXM), Ciprofloxacin
(CIP), Nalidixic acid (NA), Ofloxacin (OFX), Gentaon (CN), Tetracycline (TE),
Chloramphenicol (C), Nitrofurantoin (F)

Determination of the Different Categories of Antibiotic Resistance in E. coli isolates in
ABUTH, Shika.

In line with the International Expert Proposal fioterim Standard Definitions for acquired
resistance [41], the resistance pattern of theaiesl showed that 54.5% of the isolates were
multidrug resistant, 18.2% showed extensively degistant, while 27.7% were neither MDR
nor XDR (NIL).
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Figure 4: Categories of Antibiotic Resistancein E. coli isolates

MDR: Multidrugresistant, XDR: Extensively dr-resistant NIL: Neither MDR nor XDI

MDR: non-susceptible t81 agent ir>3 antimicrobial categorie

XDR: non-susceptible tel agent in all but2 categorie:

PDR: nonsusceptible to all antimicrobial agents lis

PDR was not considered because not all the aritibiobntained in the proposal of Magioral
et al., [41] are prescribed for infections associatedh E. coli in A.B.U Teaching Hospite
Shika, Zaria.

These express a significant number of antibiotesistances within Zaria metropolis and
serotype O157:H7. The repodtBell, et al., [28] and Umolugt al., [42] in Lagosreported that
E. coli showed maximum sensitivity tCeftriaxone and Ciprofloxacimean score of 85%
while antibiotics likeGentamicinare effectivedhan newer antibiotics because of limited [24]
with Nitrofurantoin and Ofloxacir showing the least resistance levels of tand 19%
respectively to isolates &:. coli. Chijioke and Christian [43)ho worked in Enugu usirE. coli
from livestock also supported tl E. coli isolates showed resistance rates of 85¢Ampicillin;
22.5% to Ceftriaxonel8.8% toCefoxitin; 16.3% to Nalidixic acidhind 12.5% tcGentamicin.
But the variation in rate of resistance of morganism to antibiotic might be a function
misuse of antibiotics in such locat [44]. It should be understood that irrespective of
efficacy and specificity of any antibiotibroad spectrum antibiotics are sometimes give
place of narrow spectrum antibiotics as a substitat culturing and sensitivity tests, with t
consequentisk of selection of antibiot-resistant mutants. This situation is made worst
patients not completing their course of medicatiprgbably as a result of ignorance or p
financial level creating an environment of antimahisuse and resistan[45].

CONCLUSION

We conclude that there is an emergence of varyasistant pattern and virulent multidr
resistance isolate dt. coli serotype O157:H7 in Zaria metropolis which hasueficed the
results obtained from clinical samples in ABUTH. ighcalls for significant antibioti
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surveillance and development of fast diagnostitinepies for the detection and treatment of
diarrheaE. coli associated diseases as this identified serotypebban implicated in several
deaths around the globe. Also, encouragement ofl §ggiene practices to prevent food/water
borne outbreaks of diarrhea is advocated.
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