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 Escherichia coli is a leading bacterial cause of diarrhea in children and adults in the 

developing world and is one of the primary causes of death worldwide due to improper 

sanitation and lack of access to clean water. In this study, the E. coli isolates from the 
fecal samples of recruited pediatric patients of Adventist Medical Center (AMC) in 

Iligan City were tested against the antibiotics amoxicillin, ampicillin, doxycycline, and 

ciprofloxacin to determine the corresponding antibiotic susceptibility profiles of the 
collected bacterial strains. Fecal samples were taken from pediatric patients below five 

years of age who were initially diagnosed of diarrhea. The presence of E. coli was 

determined through the use of 3M coliform petrifilm. The standard Kirby-Bauer disc 
diffusion assay was employed in the determination of the antibiotic susceptibility 

patterns of E. coli. Out of 25 samples, only 15 had evident bacterial growth. These 

isolated bacterial colonies were found to be resistant to both antibiotics ampicillin and 
amoxicillin. Ciprofloxacin had a 96% efficacy rate which was the highest among the 

four antibiotics. The two antibiotics, ampicillin and amoxicillin, are the least effective 

against the enteropathogens. The isolates, however, were susceptible to doxycycline but 
ciprofloxacin was the most effective.  Resistance patterns may have been influenced by 

local pediatric prescription patterns. 
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INTRODUCTION 

 

 Worldwide, approximately one billion people have no access to safe water and 2.6 billion people lack 

proper sanitation [1] thus, about 10.6 million children still die every year before reaching their fifth birthday [2]. 

In Southeast Asia, pediatric mortality rate declined in the past years [3] and despite a 50% drop in mortality, 

almost one in 10 children in this region still die [4]. Diarrhea is the second leading cause of death due to 

infections among children [5, 6] and is more prevalent in the developing world, due in large part to the lack of 

safe drinking water, sanitation and hygiene, as well as poorer overall health and nutritional status [7]. It is 

commonly caused by several types of bacteria, namely, Campylobacter, Salmonella, Shigella and Escherichia 

coli, which can be transmitted through food and water [8]. Food-borne and water-borne diarrheal conditions are 

commonly caused by E. coli [9], thus its primary source of transmission is fecal-oral spread and ingestion of 

contaminated food and water [8]. In the Philippines, diarrhea continues to be an important cause of illness and 

death, having consistently ranked fifth- and second-leading cause of death for all age groups and for children 

[10]. Diarrheal disease accounts for 18% of pediatric mortality [11] and is cited by the UNICEF Philippines [12] 

to be one of the leading causes of illness and disease among children in the country. Unfortunately, in the 

Philippines there is an information gap regarding the documentation of the causative agent among reported cases 

of diarrhea. Compounding the problem is the emergence of antibiotic resistant strains of E. coli. 

 Escherichia coli is a leading bacterial cause of diarrhea in children and adult in the developing world [13]. 

It is abundant in human and animal feces as normal flora and also commonly found in sewage, treated effluents, 
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and all natural waters and soil subject to recent fecal contamination, whether from humans and wild animals 

[14]. It is a gram negative rod-shaped bacterium that is commonly found in the lower intestine of warm-

blooded organisms (endotherms) [15]. Most E. coli strains are harmless, but some can cause serious food 

poisoning in humans, and are occasionally responsible for product recalls [16]. The harmless strains are part of 

the normal flora of the gut, and benefitting their hosts by producing vitamin K2 [17] and by preventing the 

establishment of pathogenic bacteria within the intestine. Some are also pathogenic and can cause diseases [18] 

such as urinary tract infection (UTI) and diarrhea [19]. 

 Bacterial infections are usually treated with antibiotics. However, the different strains of E. coli have varied 

antibiotic sensitivities [20]. Bacteria gain antimicrobial agent resistance genes through mobile elements, such as 

plasmids, transposons, and integrons which result in mutations in genes responsible for antimicrobial agent 

uptake or binding sites or activation of portions of bacterial chromosome [21]. Thus, antibiotic resistance is a 

growing problem and has become a serious public health concern with economic and social implications 

throughout the world, be it community- acquired or hospital-acquired infections [22]. This resistance emerges 

from over utilization of antibiotics trying to sterilize the environment and also the inappropriate use of the 

antibiotics for treatment [75]. The antibiotic susceptibility of bacterial isolates is not constant but dynamic and 

varies with time and environment [65, 66]. Indeed, high resistance rate to several antimicrobial agents have been 

observed in commensal bacteria [65, 67]. 

 Infections lead to higher rates of hospitalization, longer hospital stay, and increase in the cost of treatment 

and thus increased economic burden on the community [23]. The problem is much larger in developing 

countries where there is a progressive increase in antimicrobial resistance among enteric pathogens [24] 

including E. coli, causing high rates of diarrheal diseases and associated mortality. Susceptibility profiles of E. 

coli to antibiotics are necessary in selecting effective treatment in cases such as traveler’s diarrhea [13]. The 

resistance of various strains of E. coli to common antimicrobial drugs is a serious concern as this implies the 

need for new therapeutic strategies.  

 Many studies in other regions of the world regarding the antimicrobial drug resistance of E. coli to animals, 

children and adults were conducted [25, 26, 27, 28, 29, 30, 31, 32].  A recent study by Fanuncio and Nuñeza 

[33] showed that 51% percent of isolated E. coli strains demonstrated multiple drug resistance to at least three of 

the antibiotics. However, there is still a lack of data regarding the epidemiologic trends of antibiotic resistant 

strains of E. coli in the Philippines. Since children below five years of age is a special group which is more 

susceptible to environmental risks, this study then would provide valuable knowledge on the antibiotic profile of 

the bacterial strains from the diseased pediatric population. It is important that a local surveillance be done to get 

a better understanding of prevalence of the pathogen among the local pediatric populace. The objectives of the 

study were to: determine the number of fecal samples with bacterial growth, examine the antibiotic 

susceptibility profile of E. coli and enterobacterial isolates, and determine the  antibiotic susceptibility profile 

according to the age of pediatric patients. 

 

MATERIALS AND METHODS 

 

Study area and study population: 

 The study area was in Iligan City, located in the province of Lanao del Norte in Northern Mindanao, 

Philippines. Fecal samples were collected from pediatric patients at the Adventist Medical Center (AMC), the 

only ISO-certified medical facility in the city. The population scope of this study was children aged 0 to 5 years 

old from in-patients of AMC. Permission to conduct the research was obtained from the Vice President of 

Medical Affairs of AMC. The letter of approval signifying the consent of the vice president of the hospital was 

shown to the parents of the subjects as proof of the authenticity of the research study. Informed consent was 

obtained from the parents/guardians of all the patients. The recruited individuals were positively diagnosed with 

diarrhea and were confined in the hospital for no less than 24 hours and not more than 48 hours. Inclusion in the 

study population was done via gathering of information through a standardized questionnaire. 

 The study was conducted from October 2011 to January 2012. Twenty-five respondents from the Adventist 

Medical Center participated in the study. The patients’ parents/ guardians were personally interviewed to 

acquire personal and medical information of the respondents. 

 

Collection and Processing of Samples: 

 Fecal samples were collected from 25 patients using a microspatula and placed in properly labeled sterile 

glass vials. The samples were placed in an ice box and were processed in the laboratory within an hour. One 

gram of each fecal sample was placed in test tubes filled with 9-ml sterile water, and were shaken in order to 

uniformly distribute the sample. A 1.0 mL dilution was taken from each sample and pipetted onto the 3M 

Petrifilm. The 3M Petrifilm was used as an alternative to the conventional method of detection for bacteria. The 

3M Petrifilm was designed to be as accurate as the conventional method. After a 48-hour incubation period, 
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colonies appeared as spots surrounded by bubbles. Three isolates from the visible colonies were chosen to be 

grown in Eosin Methylene Blue (EMB) culture plates for confirmation of the presence of Escherichia coli.  

 Preparation of Eosin Methylene Blue Agar Plates was done by following the protocol suggested by Caprette 

[34]. Three isolated colonies picked from the 3M Petrifilm were subcultured onto EMB plates for presumptive 

identification and purification of bacterial species. The plates were incubated for 48 hours. Isolates with green 

metallic sheen were identified as Escherichia coli and purplish colonies as Enterobacter species. Each isolated 

colony was Gram-stained and viewed under the microscope following the procedure of Raymundo et al. [35] to 

determine the bacterial cell morphology.  

 

Susceptibility Testing of Escherichia coli against Various Antibiotics:  Kirby-Bauer Disc Diffusion Method 

[36]: 

 The antibiotic susceptibility of the presumptively identified E. coli and Enterobacter isolates was tested by 

screening the phenotypic susceptibility to commonly-used hospital antibiotics employing the modified Kirby-

Bauer disc diffusion technique. A bacterial suspension was made based on 0.5 McFarland Turbidity Standard 

which is presumed to have approximately 1.5X10
8 

bacterial cells per mL.  A 0.1 microliter of the suspension 

was spread-plated onto Mueller Hinton Agar (MHA) plates. Four antibiotic disks: ampicillin, amoxicilin, 

doxycycline, and ciprofloxacin were placed on the surface of the agar at a distance from each other. The plates 

were then incubated for 18 hours at room temperature. The diameter of the zones of inhibition (in millimeters) 

produced by each antibiotic disc was measured and recorded. 

 

Antibiotic Susceptibility Profile According to Age of Pediatric Patients: 

 Pediatric patients were grouped according to age in months such that six age groups were established. The 

frequency and distribution of the three types of antibiotic profile of the bacterial strains were then noted. 

 

RESULTS AND DISCUSSION 

 

Patient Profiles and Demographics: 

 Majority (76%) of the pediatric patients were below two years of age (Table 1), 24% were above two but 

below four years of age. This study coincides with the findings of Farthing et al. [37] that E. coli causes disease 

and persistent diarrhea more commonly in children <2 years. Persistent diarrhea was also more common in 

infants aged <6 months [38]. It was learned from interviews that these children experienced a variety of 

symptoms while having diarrhea with vomiting as the most common complaint (14/25). About 64% had fever. 

According to the Centers for Disease Control and Prevention [39] most children who get an E. coli infection 

have vomiting and stomach cramps. Moreover, diarrhea with fever is caused by harmful E. coli and usually 

occurs with common symptoms such as abdominal pain, malaise, nausea, and vomiting [40]. A study of Nguyen 

et al. [62] found that the symptoms of diarrhea were watery diarrhea, vomiting, fever, and dehydration which 

were caused by rotavirus. 

 While 14 patients experienced vomiting, only one was reported to have stomach ache. However, since the 

respondents are very young, they may not have complained of pain in a specific body part. Most of the children 

had experienced diarrhea for three days while more than one half (64%) had watery stools exhibiting different 

coloration. Khalili et al. [41] also reported that in Iran, 138 (65%) participants in a study experienced vomiting 

and most of the children experienced diarrhea for 1-3 days. Other symptoms and medical conditions 

experienced by the patients in this study are shown on Table 2. 

 
Table 1: Age distribution of the pediatric patients. 

Age (months) Number of Pediatric patients 

O to 11 10 

12 to 23 9 

24 to 35 5 

36 to 47 1 

48 to 59 0 

60 above 0 

 

Table 2: Medical history of the pediatric patients. 

Symptoms Percentage of Patient with each 

Symptom (%) 

Treatment Percentage of Patient that underwent 

Treatment (%) 

Diarrhea 100 IV fluid/dextrose 100 

Fever 64 Paracetamol 52 

Vomiting 56 Antidiarrheal medication 48 

Yellow watery 

stool 

40 Gastric pain medication 40 

Appetite loss 20 Antibiotic: Nifuroxazide 24 

Cough 16 Antibiotic: 24 
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Metronidazole 

Greenish stool 16 Not specified/not known 16 

Yellow-greenish 
stool 

8 Asthma medication 
 

12 

Malaise 8 Others 8 

Black watery 

stool 

4 Antibiotic: Gentamicin 4 

Flatulence 4 Antibiotic: Furoxim 4 

Stomach pain 4 Injected Antibiotic 4 

Back pain 4 Antihistamine 4 

Bloating 4 Pain reliever 4 

Pallor 4   

 

 The parents/guardians of the 25 patients reported a wide variety of medications prescribed during the course 

of diarrhea. Diarrhea of any duration may cause dehydration which means that the body lacks enough fluid and 

electrolytes -- chemicals in salts, including sodium, potassium, and chloride to function properly [42]. All 

patients received intravenous fluid medication and were advised to take in more fluids. Most patients were given 

oral rehydration solution (ORS) and antidiarrheal medications which are the commonly prescribed regimens as 

the first line of treatment for diarrhea. ORS contains the main element that is effective in treating dehydration 

resulting from all types of acute diarrhoeal diseases [63] such as sodium, chloride, potassium, bicarbonate or 

citrate and glucose or another form of sugar or starch [64] that has been proven to be both safe and effective 

worldwide in hospital setting, and is now widely used in the home to prevent dehydration [44, 45]. Hahn et al. 

[43] reported that oral rehydration solution has reduced childhood deaths from diarrhea in many countries. Some 

patients in the present study were prescribed to take antibiotic orally (17 patients) and intravenously (1 patient). 

Antibiotics are only given if there is a significant drop of weight from the patient (or considered to be in the 

category of exhibiting malnutrition), and if there is a suspected infection as indicated by dark-colored or bloody 

stools. George [46] reported that antibiotics are low molecular weight organic compounds that inhibit the 

growth or other metabolic activities of other microorganisms at low concentrations and Leclere et al. [47] 

reported that its effects could be cidal (killing) and/or static (inhibitory).  According to Hahn et al. [43], a 

solution of sugar and salt dissolved in water is widely used to treat dehydration caused by diarrhea. Other 

prescribed medications were given to manage fever, cough, colds, and other symptoms. The management 

therapies of children below five years old are individualized as suggested by the United States Centers for 

Disease Control. This would explain the varied and highly diverse medications as reported by the guardians of 

the recruited patients. 

 

Isolation of Enteropathogens from Stool Samples: 

 Of the 25 fecal samples collected and processed in the microbiology laboratory to monitor bacterial growth, 

only 15 samples out of the 25 yielded enteropathogenic growths on the coliform petrifilm (Table 3), all of which 

were fecal samples collected from children less than four years of age. Growth of Enterobacter was observed in 

all of the 15 petrifilms while 10 petrifilms were noted to have blue-colored colonies with gas which were 

presumptively identified as E. coli. Patients aged less than a year old have yielded the most number of bacterial 

growths. This is also the age bracket with the most number of recruits. Additionally, respondents belonging to 

this 0- to 11-month age group showed the highest growth of Enterobacter (2 patients) and E. coli (6 patients) 

which decreased as the ages of the respondents increased. This result coincides with the findings of Cravioto et 

al. [48] and Chatkaeomorakot et al. [49] that the incidence of community acquired E. coli infection is highest in 

the six month period following childbirth [48] and that the infection is more severe in younger 

children. Moreover, Kandakai-Olukemi et al. [50] found that the highest number of isolates was recovered from 

the 6-12 months age group. Thus, infants are more likely to develop diarrhea during the first episode of 

colonization with E. coli infection than during subsequent exposures [51]. 

 
Table 3: Summary of patients grouped according to age with characteristic colonial growth on petrifilm. 

Age in Months 

(number of patients) 

Number of Patients with Bacterial Colony Growth 

Enterobacter sp. + E. coli Enterobacter sp. With bacterial growth No growth 

0 to 11 
(10) 

6 2 8 2 

12 to 23 

(9) 

3 1 4 5 

24 to 35 
(5) 

1 1 2 3 

36 to 47 

(1) 

- 1 1 - 

48 to 60 
(0) 

- - - - 

60 above 

(0) 

- - - - 
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Antibiotic Phenotypic Profiles of Fecal Escherichia coli and Enterobacter Isolates:  

 Of the 15 plates with positive growth, either Enterobacter sp., or both Enterobacter sp., and E. coli were 

present. There were a larger percentage of plates with both Enterobacter sp. and E. coli (66.6%) rather than 

plates only with Enterobacter sp. (33.3%). The antibiograms of the 45 enteropathogens are summarized in Table 

4. 

 
Table 4: Antibiotic profiles of fecal Escherichia coli and Enterobacter sp. 

Coliform Species Antibiotics 

Ampicillin Amoxicillin Ciprofloxacin Doxycycline 

S SDD R S SDD R S SDD R S SDD R 

E. coli 0 0 25 0 0 25 24 0 1 19 2 4 

Enterobacter sp. 0 0 19 0 0 19 11 0 8 6 2 11 

Legend: S-susceptible, SDD- susceptible dose dependent, R – resistant 

 

 Both ampicillin and amoxicillin exhibited non- efficacy to all 25 E. coli isolates as exhibited by the lack of 

any zone of inhibition in the Kirby-Bauer Disc Diffusion Test. Christopher et al. [52]; Hora  and Ali [2012] also 

found that E. coli has very high resistance level (> 90%)  to ampicillin and amoxicillin. The high resistance of E. 

coli is due to the genetic mutations or acquisition of pre-existing genes that confer resistance [68] which occurs 

either in the deoxyribonucleic acid (DNA) of the bacteria chromosomes or plasmids [69]. 

 Out of 25 E. coli isolates, 24 (96%) were found to be susceptible to ciprofloxacin and single bacterial 

culture (4%) showed resistance to the aforementioned antibiotic. The study of Fanuncio and Nuñeza [33] found 

that E. coli isolates were most susceptible to ciprofloxacin with non-resistance percentage at 35%. Out of the 19 

isolates of Enterobacter sp., 11 (58%) were susceptible to ciprofloxacin while the rest (42%) were resistant to it.  

 Nineteen cultures (76%) of E. coli were still susceptible to doxycycline while four (16%) were resistant to it 

and the remaining two cultures (8%) were categorized as susceptible dose-dependent (SDD). Of the 19 isolates 

of Enterobacter sp., six (32%) were susceptible to doxycyline, 11 (58%) were resistant and the remaining two 

(11%) were considered as susceptible dose-dependent (SDD). Doxycycline is a unique case since out of the four 

antibiotics; it is the only one with susceptible dose-dependent isolates (2/25). The isolation of such a phenotype 

is indicative that there is a probability of growing resistance to the antibiotic. 

 The results obtained from this research study coincide with that of Uma et al. [53] where 90% of the E. coli 

fecal strains, collected from children with pediatric diarrhea, were resistant to the antibiotics ampicillin, 

imipenem and cotrimoxazole and were only sensitive to amikacin. The antibiotic ampicillin is one of the most 

commonly prescribed over-the-counter antibiotics. The non-efficacy of ampicillin (a derivative of penicillin) 

against all 25 isolates of E. coli for this study and that of Uma et al. [53] could be attributed to the fact that this 

antibiotic has been one of the earliest and most commonly prescribed antibiotics for a wide-spectrum of human 

diseases. In the Philippines with no strict regulations of over-the-counter medications, this antibiotic has 

widespread use, not only in hospitals but also in the community. According to Levy [54] the widespread use of 

antibiotics facilitates the growing drug resistance in the community. Moreover, the rapid spread of antibiotic 

resistance genes in bacterial population is due to selective pressure resulting from the intensive and  

indiscriminate use of antibiotics in human therapy [70]. Thus rapid dissemination of drug-resistant bacteria is an 

increasing global concern, as it seriously complicates the treatment of infections [71, 72] 

 The antibiotic amoxicillin, also a derivative of penicillin, was not effective in vitro against the 25 E. coli 

strains. Fanuncio and Nuñeza [33] also found that amoxicillin had the least efficacy against E. coli as exhibited 

by 100% non-susceptible isolates. Although the spectrum of activity of amoxicillin includes that of E. coli, 

studies have shown [53] that it has the same activity as that of the ampicillin. The present study revealed the 

same results wherein all strains were both resistant to ampicillin and amoxicillin. 

 Ciprofloxacin was found to be the most effective antibiotic as 24/25 strains had a clearing around the 

antibiotic disc measuring 21 mm or more which implies the susceptibility of 96% of the E. coli isolates. This 

antibiotic is considered as one of the appropriate drugs for empirical treatment of E. coli [55]. This result 

coincides with the study of Panta et al. [73] who found ciprofloxacin as the most effective drug for E. coli. 

Fanuncio and Nuñeza [33] also found that E. coli isolates were most susceptible to ciprofloxacin with non-

resistance percentage at 35% indicating that this antibiotic is the most efficient among the four antimicrobial 

agents used in this study. Moreover, the study of Eapen et al. [56]; Middleton and Ambrose [30] showed that 

ciprofloxacin is the most effective antibiotic versus gram-negative microorganisms isolated from stool. The 

second most effective antibiotic was doxycycline having maximum efficacy with 76% of the isolates (19/25).   

 Qin et al. [57] did a study on ciprofloxacin-resistant gram-negative bacilli in the fecal microflora of 

children. Thirteen (3%) of 455 stools yielded ciprofloxacin-resistant E. coli. Their results are somewhat different 

from the results of this study since most of the samples in the current study were susceptible to ciprofloxacin. 

Enterobacter exhibited exactly similar phenotypes to both ampicillin and amoxicillin – all 19 isolates were 

resistant, rendering ampicillin and amoxicillin as non-effective possible treatments. This finding was supported 

by the study of Bouza and Cercenado [58] which showed that Enterobacter spp. is intrinsically resistant to 
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ampicillin and amoxicillin. Ciprofloxacin exhibited the greatest efficacy against Enterobacter at 58% (11/19) of 

all isolates followed by doxycycline which had 32% of all Enterobacter isolates responding to the said drug.  

Ciprofloxacin is known to be one of the effective and commonly used drugs in the treatment of enterobacterial 

infections [59]. Only two isolates exhibited a susceptible dose-dependent phenotype against doxycycline. 

 Both E. coli and Enterobacter isolates have exhibited similar patterns of response against the four 

antibiotics. They were fully resistant to both ampicillin and amoxicillin but highly susceptible to ciprofloxacin 

in vitro. The study of Livermore et al. [74] showed that Enterobacter had susceptibility data for ciprofloxacin 

through various testing. Doxycycline was the next effective antibiotic but it was the only antibiotic wherein 

isolates had a susceptible dose dependent (SDD) morphology signifying a possible growing resistance of the 

isolates to the said drug. 

 Dodgen [60] also observed that the diameter of the zones of inhibition of E. coli decreased over time in 

response to the antibiotics doxycycline and tetracycline indicating a decreasing sensitivity to these antibiotics. It 

appears that in the samples in the study, ciprofloxacin is the antibiotic of choice and there is a probability that 

there is an increasing resistance against doxycycline as manifested by SDD phenotypes. 

 In Shariar and Khair [61], correlation of plasmid with drug resistance of clinical isolates of E. coli wherein 

22 clinical isolates of E. coli were collected from different diagnostic centers of Dhaka and tested for their 

antibiotic susceptibility, 95.45% of the isolates were resistant to ciprofloxacin, 81% were resistant to 

amoxicillin. Their results differ from our results since in our study, there were more isolates (100%) that were 

resistant to amoxicillin than to ciprofloxacin (4%). The contrasting result for ciprofloxacin is an interesting area 

to study further.  

 

Antibiotic Susceptibility Profile According to Age of Pediatric Patients:  

 Specific characteristics of human beings have been documented to act as possible predisposing factors of 

antibiotic resistance. E. coli isolates exhibited susceptibility to the four antibiotics with 10 respondents from the 

age bracket 0-11 months and 15 individuals with E. coli resistant to the antibiotics (Table 5). At the age bracket 

of 12 to 23 months, isolates from six individuals were susceptible to only two antibiotics – ciprofloxacin and 

doxycycline. Isolate from one patient responded a susceptible dose dependent reaction to doxycycline. Isolates 

from seven individuals were resistant to three antibiotics – doxycycline, ampicillin and amoxicillin. The isolates 

from respondents of ages 24-35 months also had a susceptible dose-dependent reaction to doxycycline. The 

results showed that only the antibiotic doxycycline yielded susceptible dose- dependence against E. coli isolates 

regardless of the age bracket of the respondents.  

 
Table 5: Distribution of E. coli phenotypic profiles according to age of pediatric patients. 

Age 

(Months) 

Antibiotic Susceptibility Profile 

Susceptible Susceptible Dose Dependent Resistant 

0-11 10 0 15 

12 to 23 6 1 7 

24 to 35 2 1 2 

36 to 47 0 0 0 

48 to 60 0 0 0 

60 above 0 0 0 

 

 Similar age brackets exhibited the phenotypic response as to the Enterobacter sp. isolates to the four 

antibiotics where isolates from respondents of ages 0 -11 months yielded the highest number of resistance with 

17 individuals (Table 6). Four isolates from respondents between 24-35 months yielded a resistant reaction to 

the antibiotic. But only one isolate with Enterobacter sp. from the age bracket of 12-23 months exhibited 

susceptible dose- dependent reaction to doxycycline only. It was observed that Enterobacter sp. isolates from 

respondents of ages 12-47 months responded to only two antibiotics: ciprofloxacin and doxycycline. 

 
Table 6: Antibiotic Susceptibility Profile according to Age of Pediatric Patients. 

Age 

(Months) 

Antibiotic Susceptibility Profile 

Susceptible Susceptible Dose Dependent Resistant 

0-11 5 0 17 

12 to 23 2 1 2 

24 to 35 2 0 4 

36 to 47 0 0 2 

48 to 60 0 0 0 

60 above 0 0 0 

 

 The emergence of these antibiotic resistant strains of enteropathogens in children five years old and 

younger is a serious concern as this implies that the antibiotics are no longer effective even when these children 

have had less exposure to the medication, considering their young age.  Resistance patterns may have also been 

influenced by local pediatric prescription patterns. 
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Conclusion: 

 Of the 25 samples, only 15 showed bacterial growth wherein all the representative isolates were found to be 

resistant to both amoxicillin and ampicillin indicating that these two antibiotics are the least effective against the 

enteropathogens. These isolates, however, were susceptible to both doxycycline and ciprofloxacin but were 

most susceptible to ciprofloxacin.   
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