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ABSTRACT

Increasing severe acute urinary tract infection (UTI) in Abeokuta, Nigeria, which could as well increase renal debility among some patients, gave a picture of high prevalence of resistant enterohemorrhagic Eschericia coli 0157:H7 (EHEC0157:H7)serotype.
A total of 15 confirmed EHEC0157:H7 from urine of patients suffering from severe UTI (n=12),Chronic PID (n=2) and Gyneacological conditions(which include preterm labour, intra-uterine foetal distress and miscarriages) related to UTI diseases, were being investigated for their in-vitro antimicrobial susceptibility activity by disc diffusion and tube (broth)dilution methods. 

All isolates were susceptible to Ciprofloxacin <1ug/ml(100%) and Augmentin <2ug/ml(100%), Cefuroxime mean susceptibility <4ug/ml(91.7%) and Neomycin <2ug/ml(75.0%) while increased resistant was observed in Ampicillin >8ug/ml(91.7%), Nalidixic acid >2ug/ml(83.3%), Gentamycin >1ug/ml(83.3%), Chloramphenicol >8ug/ml(83.3%), Tetracycline >1ug/ml(91.7%) in UTI. Increased susceptibility was recorded in Chronic PID and isolates from Gyneacological conditions.

Effective use of any antimicrobial in treating severe UTI caused by enterohemorrhagic E. coli 0157:H7 must be based on tube dilution susceptibility result and also in preventing emergence of resistant strains and adverse nephrotoxicity. The study is statistically significant (p<0.05).
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INTRODUCTION

F 
Ormit route of transmission of EHEC 0157:H7 is under reported since interest in E. coli 0157 is usually arise during outbreak situation which are mostly linked to consumption of food of bovine origin (1,3.4).An outbreak of sporadic cases of copious bloody diarrhea and colitis in Oregon and Michigan , USA  in 1982 led to  discovery of EHEC 0157:H7 serotype; a shiga-like toxin producing E .coli which causes diseases ranging from mild diarrhoea to hemolytic colitis that may progress to hemolytic uremic syndrome (2,5).However , severe pyelonephritis and cystitis in some patients often present an acute diseases, but recurrent or chronic infection occur frequently but acute uncomplicated cystitis caused by E. coli is usually susceptible to desirable urine concentration of antibiotics appropriate for the treatment of such UTI (6,8).

Thus, definite identification and antimicrobial susceptibility testing of the bacteria are seldom necessary in line with required drug regimen but prolonged suppression of bacteriuria by means of urinary antiseptics may be effective in chronic UTI where eradication of infection by short term systemic therapy has not been possible(9,11,6). The use of earlier quinolones (such as nalidixic acid , oxolinic acid and cinoacin) did not achieve systemic antibacterial level after oral intake and thus were useful only as urinary antiseptics (11,16). In clinical practice , the ability to control and safely treat a disease is of major interest to clinicians, particularly those practicing in endemic areas in developing countries.(2,13). However in the case of enterohemorrhagic E. coli  infection , some factors must be considered on the use of desired antibiotics which may precipitate kidney complications (7). Inadequate clinical details on UTI or its related diseases mostly in developing countries and private practice in addition to antimicrobial susceptibility report have always resulted in inappropriate therapy and complications (13, 15).

The aim of this study is to determine the antimicrobial sensitivity profile and its susceptibility pattern to EHEC 0157:H7 isolated from various age group of patients visiting the major hospitals in Abeokuta township, Nigeria, to a particular array of antibiotics. Also, to determine the urinary efficacy of these antibiotics in treating UTI in this geographical location and if it can be adopted in other parts of the country.
MATERIALS AND METHODS
Study population: A total of 988 suspected urine samples were collected from patient of various age group attending the three largest hospitals in Abeokuta, Nigeria for urinary tract infection and its related disease condition .Also, 217 Non-UTI individuals (who were attending the hospital for illness other than UTI) serve as control group. Their urine samples were investigated for enterohemorrhagic E .coli 0157:H7.

Methods: The urine samples were cultured for urinary pathogens and were identified using standard bacteriological methods (10,12). Isolates that were suspected to be E. coli were identified by colonial appearance, biochemical test and serological test according to the protocol of Cowan & Steel (14). Confirmed E.coli isolates were further sub-cultured on Sorbitol MacConkey agar(oxoid medium code CM 813) and incubated at 37c for 18-24 hours (17). Non-sorbitol fermenting isolates were tested with latex agglutination test kits (oxoid latex test kit DR620)(18). Positve isolates to latex agglutination were tested for H7 flagellum antigen (using H7 flagella antiserum from Difco laboratories, Detroit Michigan) to confirm E. coli 0157:H7 isolates (19).
Antimicrobial testing: the E. coli 0157:H7 isolates were subjected to antimicrobial susceptibility test using the following disc by Stokes method: ofloxacin(10ug), nalidixixc acid(30ug), ampicillin(10ug), erythromycin(10ug), cephalexin(10ug), gentamycin(10ug), cefuroxime(10ug), chloramphenicol(25ug), cotrimoxazole(10ug), ciprofloxacin, augmentin(5ug), and tetracycline(30ug). The susceptibility pattern of the isolated E.coli0157:H7 were determined by disc diffusion test using DST Agar (oxoid CM 107) according to method of Stokes (23).
Eschericia coli ,NCTC 10418 was used as quality control strain for the DST agar, antibiotic disc and MIC were determined to ascertain the inhibition zone diameter before being used with the clinical isolates (20,22). The inhibition diameter was recorded as susceptible, moderately susceptible and resistant based on zone of inhibition described as international standard (20).

Determination of minimum inhibition concentration: Standard broth dilution method was used with standard suspension of 105cfu/ml grown overnight in 1% glucose broth. The minimum inhibition concentration (MIC) and Minimum bacteria concentration (MBC) of ampicillin, nalidixic acid, streptomycin, chloramphenicol, tetracycline, and nitrofurantoin which were commonly used antibiotics in this locality and chemist due to their availability. Also, they are group of antibiotics recommended because of their potential efficacy and susceptibility in treating urinary tract infection in this part of the country. Serial two-fold dilution antibiotics broth dilution were performed in 1%glucose iso-sensitest 

antibiotics to the isolates was determined after overnight incubation at 37c. The end-point which was the MIC was determined by addition of 0.25% phenol. The MIC was defined as the lowest concentration of antibiotics at which the colouration was pink indicating no growth of the organism, but yellow colouration indicate growth.  
RESULT: In-vitro susceptibility of the isolated EHEC0157:H7 from UTI, Chronic PID and gyneacological conditions (including preterm labour, intra-uterine foetal distress and miscarriages) to antimicrobial agent by disc diffusion method is shown in Table 1: sensitive i.e susceptible to antibiotic is taken as zone of diameter for gentamycin (>15mm),ciprofloxacin (>11mm), chloramphenicol (>18mm), and ampicillin >15mm). Most UTI isolates were very sensitive to ofloxacin (100%), ciprofloxacin (100%), and cephalexin (100%), augmentin (91.7%) and nitrofurantoin(75.0%), while more than 50% were resistant to ampicillin (66.7%),amoxicillin (83.3%), chloramphenicol(83.3%) and cotrimoxazole (66.7%). Isolates from chronic PID were sensitive to ofloxacin (100%), gentamycin (100%), augmentin (100%),tetracycline (100%) and ciprofloxacin (100%). Gynaecological conditions related to UTI show susceptibility to ofloxacin (100%), erythromycin (100%), gentamycin (100%), cephalexin (100%), chloramphenicol (100%), augmentin and ciprofloxacin. Very low number of isolates shown intermediate pattern to most antimicrobial while a large percentage was resistant to most isolates from various sources

Table 1: in-vitro susceptibility of E. coli 0157:H7 isolates to antimicrobial agents using disc diffusion method.

Antimicrobial agents            UTI (n=12)                Chronic PID                      Gynaecological condition

(ug/disc)                     S          M             R          S          M          R              S         M          R    
                                 N(%)    n(%)       n(%)      n(%)     n(%)     n(%)         n(%)    n(%)        n(%)

Ofloxacin(1)            12(100)   0(0)         0(0)       2(100)    0(0)       0(0)         1(100)   0(0)         0(0)
Ampicillin(0)            2(16.7)   2(16.7)    8(66.7)   0(0)       2(100)    0(0)         0(0)      1(100)      0(0)

Nalidixic acid(0)       5(41.7)   5(41.7)    2(16.6)   1(50)      1(50)     0(0)         0(0)       0(0)        1(100)

Amoxicillin(0)           2(16.7)   0(0)       10(83.3)  0(0)        0(0)      2(100)      0(0)       0(0)        1(100)
Erythromycin(0)       3(25)      2(16.7)   7(58.3)   1(50)       0(0)      1(50)       1(100)    0(0)        0(0)

Cephalexin(0)           3(100)    0(0)        0(0)        0(0)       2(100)    0(0)        1(100)    0(0)        0(0)

Gentamycin(0)        5(41.7)    6(50)       1(8.3)     2(100)    0(0)       0(0)        1(100)    0(0)        0(0)

Cefuroxime(0)          9(75)      1(8.3)      2(16.7)   1(50)     1(50)      0(0)        1(100)    0(0)        0(0)

Chloramphenicol(0)  0(0)       2(16.7)    10(83.3)  0(0)        2(100)   0(0)        1(100)    0(0)        0(0)
Cotrimoxazol(0)       2(16.7)   2(16.7)    8(66.7)    0(0)       2(100)    0(0)         0(0)      1(100)      0(0)

Augmentin(0)          11(91.7)  1(8.3)     0(0)         2(100)    0(0)       0(0)        1(100)    0(0)        0(0)

Tetracycline (0)        4(33.3)   2(16.7)    6(50)       2(100)    0(0)       0(0)        0(0)      1(100)      0(0)

Ciprofloxacin(0)       12(100)   0(0)        0(0)        2(100)    0(0)       0(0)         1(100)    0(0)       0(0)

Nitrofurantoin(0)      9(75)      0(0)        3(25)      1(50)      1(50)     0(0)          0(0)     1(100)     0(0)
N:Number of sample, Sensitive (S),Intermediate(I),Resistant(R) (25,26)

Table 2: In-vitro susceptibility of E. coli 0157:H7 isolates to ten commonly used antibiotics in Abeokuta using tube (broth) dilution method (MIC).
Antimicrobial               B                   UTI                                Chronic PID                        Gynaecological conditions

 Agents                                        Mean MIC(n=12)                   Mean MIC(n=2)                         Mean MIC(n=1)

                                                      S                    R                     S                   R                           S                       R 
                                    Ug/ml     ug/ml(%)     ug/ml(%)          ug/ml(%)       ug/ml(%)               ug/ml(%)            ug/ml(%)
Ampicillin                       8          <8(8.3)          >8(91.7)           <8(0)              >8(100)                <8(100)               >8(0)

Neomycin                       1           <1(75.0)        >1(25.0)           <1(50)            >1(50)                  <1(100)              >1(0)

Nalidixic acid                 2           <2(16.7)        >2(83.3)           <2(100)          >2(0)                    <2(0)                  >2(100)

Gentamycin                   1            <1(16.7)        >1(83.3)          <1(100)           >1(0)                  <1(100)               >1(0)

Chloramphenicol           8            <8(16.7)         >8(83.3)         <8(0)               >8(100)              <8(0)                    >8(100)

Tetracycline                   1           <1(8.3)           >1(91.7)          <1(0)                >1(100)              <1(100)               >1(0)

Ciprofloxacin                  1          <1(100)           >1(0)              <1(100)            >1(0)                  <1(100)               >1(0)

Augmentin                     2          <2(100)           >2(0)              <2(100)             >2(0)                  <2(100)              >2(0)

Cefuroxime                    4            <4(91.7)         >4(8.3)            <4(100)           >4(0)                   <4(100)              >4(0)

Nitrofurantoin                4            <4(50)            >4(50)             <4(50)               >4(50)               <4(50)               >4(50)

MIC:minimum inhibition concentration (ug/ml)   B:Break point concentration (ug/ml) used to define the susceptibility(27) sensitive (S):Less than break point  Resistant (R):Greater than break point   n:number of isolates

DISCUSSION

From the result obtained for in-vitro antimicrobial susceptibility test, ciprofloxacin and ofloxacin which are fluorinated quinolones which act by inhibiting bacteria DNA gyrase showed a marked susceptibility to E.coli 0157:H7 isolates along with  Augmentin both in disc diffusion and tube (broth dilution) test (29,21). Also, second generation cephalosporin ; cefuroxime which have similar mechanism of action and toxicity to penicillin with broad spectrum of activity against beta-lactamase organism that show a good therapeutic activity to the isolates from all the sources. Much higher degree of predictability exists for most of the conventional antimicrobial used for the treatment of UTI;  Aminopenicillin (amoxicillin and ampicillin), erythromycin, chloramphenicol and cotrimoxazole were all in excess of 50% resistance by disc diffusion test suggesting a wide range of antimicrobial resistance (28).

As E. coli 0157:H7 is a newly emerging uro-pathogenic organism and its incidence was found also in chronic PID and Gynaecological conditions (such as preterm labour, intra-uterin foeta distress and miscarriages), demand for suitable chemotherapeutic agents would be on the increase but till date no acceptable international antibiotic regime for its has been formulated. This as made the abuse and indiscrimate use of array of antimicrobials steadily increase resistant profile to many uro-pathogens  making a selection of choice for suitable chemotherapy for E. coli 0157:H7 difficult for treating UTI infection, while susceptibility test result must be put into consideration and some other factors such as age of the patient, presence of immunocompromising diseases or therapy and necessary surgical procedures. The use of antimicrobial chemoprophylaxis by ingestion of a single dose of antimicrobial drug (such as nitrofurantoin, trimethoprim-sulphamethaxazole etc) can prevent postcoital cystitis by early inhibition of bacteria growth moved from the introitus into the proximal urethra or bladder during intercourse (24,30). But the use of nitrofurantoin and nalidixic acid as urinary antiseptics in the management of UTI, was lowering bacteria count fail to produce significant level in systemic infections. Furthermore, from these findings; ciprofloxacin and ofloxacin are still very efficacious for treating UTI, chronic PID and other related diseases likely due to their excellent tissue penetration and broad antibacterial activity (29,28)
The effective use of any susceptible antimicrobial agent in treating severe UTI caused by E. coli 0157:H7 still largely depend on in-vitro susceptibility result necessary for preventing emergence of resistant strain as a result of indiscriminate use of antibiotics. Antimicrobial dosage prescription must be strictly followed while treating UTI infections as adverse nephrotoxicity could be precipitated and could progress to hemolytic uremic syndrome (HUS) mostly among elderly and immunosuppressed individuals(24,28).

Emerging severe UTI caused by E.coli0157:H7 in this locality (Abeokuta, Nigeria) is still needed to be investigated  further and appropriate management of the disease is required from the clinicians and public health officials
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