2003 Q8 ID

young woman with pyelonephritis is treated with Keflex 500mg qid. After the 4th day, she still has not improved. What is the most likely reason for this?

a) incomplete treatment

b) resistance

c) compliance

d) poor penetration of organ

e) oral instead of IV antibiotics

Australian Antibiotic guidelines for pyelonephritis

Mild to moderate infection
Mild cases may be treated by oral therapy alone. 

Keflex 500mg q6hourly for 10days

or

Augmentin Duo Forte bd for 10days

or 

trimethoprim 300mg daily for 10days

If proven resistance, or the causative organism is Pseudomonas aeruginosa, use ciprofloxacin 500mg bd

Ciprofloxacin should be avoided in children unless deemed necessary on microbiological grounds.

Treatment should be continued for a total of 10 days. A follow-up urine culture after the conclusion of therapy is advised.

Severe infection
For severe infection with suspected sepsis or vomiting, parenteral treatment should be given initially, substituting oral therapy as soon as possible, guided by antibiotic sensitivity results.

ampicillin 1g IV q6 hourly

plus 

gentamycin 4-6mg/kg IV- adjust for renal function

In patients hypersensitive to penicillin, gentamicin alone will usually suffice.

If the use of an aminoglycoside is undesirable, eg in the elderly, in the presence of significant renal failure or following a previous adverse reaction, as a single drug, use

cefotaxime 1g IV q8hourly


or 

ceftriaxone 1g IV daily

Treatment should be continued for a total of 10 to 14 days, the greater part of which may be oral or in an established outpatient IV antibiotic therapy program, guided by antibiotic sensitivity results. A follow-up urine culture at the conclusion of therapy is advised.

Resistance
In acute uncomplicated cystitis, more than 90 to 95% of infections are due to one of two organisms: E. coli or S. saprophyticus. Although resistance patterns vary geographically and resistance has increased in many areas, most strains are sensitive to many antibiotics. 

 In 156 patients with pyelonephritis, more than 90% of the uropathogens were sensitive to the initial antibiotic. The sensitivities of the organisms to various antibiotics did not predict the success of therapy. Only 3% of urine culture results and 2% of blood culture results led to a change in therapy. The majority of changes in therapy were made for clinical indications, including prolonged febrile response and continued CVAT. 

IV versus oral
In a retrospective study of 198 women, most of whom were not pregnant, compared outpatient treatment with oral antibiotics to inpatient intravenous antimicrobial therapy. Outpatients were observed in the emergency department before discharge to ensure clinical stability. TMP-SMX was the most frequently prescribed antibiotic used in the outpatients, whereas tobramycin was the most commonly administered parenteral antibiotic. Most patients, however, received more than one antimicrobial agent. A similar frequency of successful therapy (approximately 90%) was demonstrated in both treatment groups, and there were no adverse outcomes in either group. There were no apparent differences between relapse or reinfection rates between inpatient and outpatient therapies. The authors concluded that treatment of pyelonephritis with oral antibiotics is safe and effective in immunocompetent women without underlying illness. 

Patients who fail to respond to treatment within 72 h or who relapse after therapy should be evaluated for unrecognized suppurative foci, calculi, or urologic disease.

poor penetration of organ
Talking to all the renal physicians, they say that Keflex has poor penetration to the renal parenchyma, so do not recommend using Keflex. They recommend a quinolone instead. I can't find any articles or studies about this. Seeing Prof Brown probably set the question, I would chose d).

This question repeats in the 2003 paper, where the answer would probably be poor urinary excretion of the antibiotic (implying poor kidney penetration)

