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ABSTRACT: Escherichia coli is the predominant isolated type of 

bacteria in urinary tract infections in children. Multidrug resistance of this 

kind of infection is associated with an increased risk of kidney injury and, 

therefore, an increase in morbidity and mortality. This report presents a 

case of a 6-year-old child with recurrent pyelonephritis with multidrug-

resistant E. coli. She was followed, in a teaching hospital and was 

successfully treated with daily cephalexin prophylaxis for about four 

years as a result of the collaboration of healthcare providers. Continued 

teamwork between health care providers, especially collaboration 

between the treating pediatric nephrologist and the clinical pharmacist, 

yielded better decisions to overcome the multidrug-resistant bacteria over 

the course of the disease in such a vulnerable child patient. This case 

lends support for the use of suppression therapy in pediatric patients with 

severe recurrent bladder and renal infections as well as support for the 

patient-centered approach in achieving improved pharmacotherapy and 

patient outcomes. 

INTRODUCTION: Escherichia coli (E. coli) is a 

predominant isolated type of bacteria in a urinary 

tract infection (UTI), a bacterial infection that 

commonly affects Saudi females 
1
. Multidrug 

resistance of E. coli is associated with an increased 

risk of kidney injury and, therefore, an increase in 

morbidity and mortality 
2
. In some cases, such an 

infection may proceed to more serious sepsis and 

septic shock and may lead to death 
3, 4

. Anatomical 

causes such as a short urethra in females and 

vesicoureteric reflux are important risk factors that 

may increase the prevalence and seriousness of 

UTIs, especially in children 
5
. 
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Usually, infection is asymptomatic if still in the 

lower tract, but there porting of symptoms is 

difficult to obtain in infants and young children. 

Also, cystitis may be difficult to detect because 

symptoms are not specific routinely and fever is the 

only sign. If the bacteria move up to the urethra and 

kidneys, the infection then becomes more serious 

and severe. The child with pyelonephritis may have 

fever, chills, pain in the lower back, nausea, and 

vomiting. This acute pyelonephritis is more likely 

to result in permanent renal scarring. 

Recurrent pyelonephritis will result in the 

development of renal scars at the same site as the 

previous infection in the kidney 
5
. Acute 

pyelonephritis needs hospital treatment with IV 

antibiotics, and some need surgical intervention if 

the recurrent infection results from an abnormal 

structure of the urinary tract. Moreover, UTIs in 

children need optimal management to preserve 

normal kidney growth. 
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This report is a retrospective case analysis of the 

diagnosis and management of a 6 year old child 

with recurrent pyelonephritis with multidrug-

resistant E. coli. She was admitted to the ER, 

pediatric clinic, and pediatric ward, in a teaching 

hospital and was successfully treated with daily 

cephalexin prophylaxis for about four years as a 

result of the collaboration of her healthcare 

providers. This case lends support to the use of 

suppression therapy in pediatric patients with 

severe recurrent bladder and renal infections. 

Case Report: A 6-year-old girl presented to the 

pediatric clinic with a fever that started 2 days after 

receiving amoxicillin for dental treatment. After 

clinical assessment and a few hours of observation, 

the patient was admitted to the ER with escalating 

fever and flank pain. 

Nitrituria was confirmed, and prompt empirical 

therapy with Co-amoxiclav was received for one 

week. A week later, the child displayed a fever and 

shivering. The pediatrician prescribed Further, co-

amoxiclav treatment for two weeks. After 2 weeks 

of therapy, a new episode of infection necessitated 

another two weeks of treatment with a referral to a 

pediatric nephrologist. He recommended 

continuing co trimoxazoleat 40 mg/ 200 mg q 12 h 

and then as a prophylaxis 40 mg/ 200 mg daily. A 

kidney-bladder ultrasound showed normal kidneys 

and a thickened bladder wall.  

The child developed abdominal pain and fever after 

being on a daily prophylaxis dose of co trimoxazole 

for two weeks and then changed to a trimethoprim 

suspension 50 mg every night for 12 days. She was 

admitted directly to the ER, where a urine sample 

was taken for culture and then started empirical 

treatment with oral co-amoxiclav. The urine culture 

showed Escherichia coli growth with resistance to 

ampicillin and co-trimoxazole Table 1.  

TABLE 1: RESULTS OF URINE CULTURE 

Organism Identification: Escherichia coli 

Antibiotic sensitivity Antibiotic sensitivity 

Meropenem 

Amikacin 

Ampicillin 
Co-amoxiclav 

Aztreonam 

Ciprofloxacin 

Ceftriaxone 

Nitrofurantoin 

Sensitive 

Sensitive 

Resistant 
Sensitive 

Sensitive 

Sensitive 

Sensitive 

Sensitive 

Cefepime 

Gentamicin 

Imipenem 
Levofloxacin 

piperacillin 

Co-trimoxazole 

Ceftazidime 

Tetracycline 

Sensitive 

Sensitive 

Sensitive 
Sensitive 

Sensitive 

Resistant 

Sensitive 

Sensitive 

After finishing treatment, her pediatric nephrologist 

and clinical pharmacist decided to continue her on 

suppression therapy with cephalexin at a 125 mg 

daily dose for one year. Hygiene information about 

voiding habits and advice on observing the child’s 

body temperature and urine odor and the color were 

given to the parents. Next, an ultrasound evaluation 

showed a previous exposure to cystitis and normal 

kidneys. Left renal scarring appeared in nuclear 

medicine images. After one year, the daily 

nighttime dose of cephalexin was stopped, and the 

parents were told to carefully monitor their child’s 

temperature. A few weeks later, the child was 

admitted to the ER with a high fever 40 ºC, 

abdominal pain, and vomiting, with tenderness over 

the right lumbar area. She was hospitalized and 

received ceftriaxone 1 g IV daily for 14 days. 

Ultrasound showed mild dilatation of the left renal 

pelvis and proximal left ureter. A flu-voiding 

cystourethrogram (voiding cystometrogram) 

showed incomplete emptying of the bladder with 

mild trabeculation and no evidence of 

vesicoureteric reflux.  

Then at discharge, the child was again put on 

suppression therapy with cephalexin at a 125mg 

daily dose for one year, with hygiene and close 

observation information given to the parents. One 

year later, the daily cephalexinprophylaxis was 

stopped with tight control this time by a weekly 

direct nitrite dipstick and an analysis check of 

freshly sampled urine and a laboratory urine 

culture. In the third week of checking, 

investigations showed amber, turbid urine with 

positive nitrite and a high bacteria count (5901/ul, 

normal 0-200/ ul) associated with an increase in the 

child’s fever.  

This time, the patient was treated with oral co-

amoxiclav for 14 days and Paracetamol. Again, the 

child started suppression therapy with cephalexin at 

a 125 mg daily dose for one year. A year later (four 

years from the onset of the first infection episode), 

prophylaxis was stopped. The child was kept under 

tight observation, where the biweekly urine 

analysis and culture showed no growth for three 

consecutive months. Follow-up visits showed an 

absence of any further infections events for the past 

years as well as normal blood pressure and kidney 

functions. Recently, the patient married at the age 

of nineteen years old, and she was advised to 
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always watch her urine color and odor and her 

blood pressure and check for any signs of urinary 

infection, especially if pregnancy occurred. 

DISCUSSION: In this case, continued teamwork 

between health-care providers, especially 

collaboration between the treating pediatric 

nephrologist and the clinical pharmacist, yielded 

better decisions to overcome the multidrug-

resistant bacteria throughout the disease in such a 

vulnerable child patient. The presence of the E. coli 

bacterial strain and its resistance to antibiotics 

definitely will increase the risk of serious infection 

in a child patient. This clinical risk of 

pyelonephritis to the patient, the choice of 

antibiotics, and the promptness of treatment for 

multidrug-resistant bacteria requires careful 

consideration. The literature showed only little 

benefit from prophylaxis in acute pyelonephritis 

and did not support routine practice. Moreover, 

they conclude that prophylaxis with antibacterial 

drugs is not highly effective in preventing UTI 

recurrence or new renal scar formation and may 

lead to the development of resistant organisms. 

Here in the management of this case, the close 

collaboration and prompt antibiotic therapy 

improved the pharmacotherapy outcome and the 

parents’ knowledge and understanding of this 

serious infection. Usually, pyelonephritis is 

misdiagnosed in children and therefore leads to 

more complications or a delay in proper treatment 
6
. However, a delay in therapy can increase the 

likely hood of renal damage. The involvement of 

the clinical pharmacist, in this case, led to a better 

treatment outcome and preserved the child’s 

kidneys.  

The pharmacist’s suggestion to use cephalexin with 

a higher prophylaxis dose was based on many 

factors. First, susceptibility testing guided the 

pharmacist to choose the cephalosporin group, as 

this infection caused by multidrug-resistant E. coli 

was sensitive to all generations of tested 

cephalosporin 
7
. Factors related to the drug were 

safety and the effectiveness of the high bactericidal 

concentrations in the urinary tract related to the 

minimal risk of the resistance of gram-negative 

bacteria flora to cephalexin 
8
. In their study, P 

fauand Sacks strongly recommended the use of 

cephalexin as a prophylaxis for recurrent UTI in 

pregnant women 
9
. 

Even though, at the time of the decision, cephalexin 

was not widely used in children, the recommended 

prophylaxis dose was 125 mg daily at night in 

adults. The pharmacist recommended the same 

dose for this child case to decrease the chance of 

resistant development similar to what happened 

with the other antibiotics 
10

. However, the 

suppression therapy here may help the innate 

immune response of a child’s urinary tract during 

pyelonephritis until his immune system 

development is complete when she reaches an age 

older than 8 years 
11

. 

On the other hand, medical information related to 

the child’s conditions, which was given to her 

parents, counseling about the importance of 

keeping the child’s body temperature under 

observation and emphasizing the importance of 

adherence to the antibiotic dose are all important 

factors in the successful management of this case. 

CONCLUSION: The use of cephalexin for the 

prophylaxis of recurrent pyelonephritis caused by 

E. coli resistance to the first-line antibiotic may be 

beneficial in preventing renal damage. In this case, 

informing and educating parents was an important 

factor in the promptness of the therapy and the full 

adherence to treatment and medical 

recommendations. Moreover, the involvement of a 

multi-disciplinary team in the management, such as 

a specialist pharmacist, will definitely optimize the 

rational use and safety of the medication and 

thereby improve the pharmacotherapy and patient 

outcomes.  
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