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Short running title: Cefalexin dosing and evidence gaps in pyelonephritis

Dear Editor in Chief,
Seven years after NICE endorsed cefalexin as a first-line oral agent for acute pyelonephritis1, we are aware of growing divergence and uncertainty in how cefalexin is used in UK practice. The absence of robust clinical evidence to inform these varied approaches, coupled with evolving pharmacokinetic/pharmacodynamic (PK/PD) understanding, necessitates an urgent review of cefalexin's role in the management of upper urinary tract infections. Among patients presenting with acute pyelonephritis, appropriate antimicrobial selection and dosing are critical determinants of clinical outcomes2. Yet identifying optimal cefalexin dosing in this context remains difficult if not impossible. Prescribers must balance the risk of treatment failure from inadequate drug exposure against potential toxicity (e.g. gastrointestinal disturbances) from excessive exposure, compounded by the lack of standardised dosing guidance for acute pyelonephritis treatment. 

Breakpoint limitations in current practice
While the European Committee on Antimicrobial Susceptibility Testing (EUCAST) provides breakpoints for cefalexin, these are restricted to Enterobacterales in uncomplicated lower UTI (cystitis)3. Critically, there are no EUCAST breakpoints for cefalexin for systemic infection including acute pyelonephritis. Applying "susceptible" results derived from lower UTI thresholds to pyelonephritis is not evidence-based and is explicitly discouraged by EUCAST4. The higher tissue exposure required for effective treatment of parenchymal kidney infection, coupled with the paucity of supporting PK/PD data, renders such extrapolation inappropriate5. The absence of a EUCAST breakpoint for cefalexin in systemic infections has significant clinical implications. Laboratory reports indicating cefalexin susceptibility for urinary isolates, predicated on criteria for cystitis, may inappropriately influence prescribing decisions for acute pyelonephritis, despite the absence of validated interpretive criteria for this indication. The potential for treatment failure due to inadequate drug exposure at the site of infection remains unquantified but concerning.

Dosing variation and pharmacokinetic considerations
In the absence of clinical data specific to acute pyelonephritis, NICE guidelines demonstrate a six-fold range of cefalexin dosing, from 500mg twice daily to 1.5g four times daily1. The lower end of this spectrum has never been studied for acute pyelonephritis treatment, whilst doses >4g/day exceed UK SPC licensed doses, are rarely prescribed and lack comprehensive safety data. This uncertainty is compounded by Cattrall et al.’s PK/PD modelling, suggesting that achieving adequate pharmacodynamic targets in kidney infections may require substantially higher doses than commonly prescribed (4g QDS)6. The pharmacokinetic profile of cefalexin, with a short half-life of approximately 1 hour and predominantly renal elimination, supports frequent dosing for sustained tissue exposure. Meeting current pharmacodynamic targets for acute pyelonephritis may require doses exceeding the maximum licensed daily dose of 4g, raising questions about the practical feasibility, safety, and cost implications of adequate dosing.

Clinical evidence limitations
Published evidence supporting cefalexin use in acute pyelonephritis is limited to retrospective cohorts, step-down protocols following initial intravenous therapy, and trials in narrow populations such as healthy young women, or pregnancy2,7–10. No robust randomised controlled trials support empirical use or optimal dosing for non-pregnant adults with acute pyelonephritis. Most available data carry significant selection and confounding bias, limiting their applicability to routine clinical practice. Reliance on observational data is particularly problematic given the heterogeneity of acute pyelonephritis presentations and patient populations. Extrapolation from studies in pregnant women, where physiological changes may affect absorption, volume of distribution, and clearance, or from step-down protocols, where initial intravenous therapy has likely achieved clinical stabilisation and a major reduction in the bacterial burden, provide insufficient evidence for empirical oral therapy in the broader adult population.

International guideline divergence
NICE remains unique among major international guideline committees’ guidelines in promoting cefalexin for first-line empiric treatment of acute pyelonephritis in adults. Its inclusion in NICE guidance occurred at a late stage in the guideline development process, without opportunity for wider peer or public feedback¹. The European Association of Urology (EAU) guidelines do not recommend oral first-generation cephalosporins for adult pyelonephritis, instead favouring fluoroquinolones or trimethoprim-sulfamethoxazole where local resistance patterns permit11. The latest Infectious Diseases Society of America (IDSA) guidelines on management and treatment of complicated urinary tract infections (cUTIs) include oral cefalexin as a reserve option where a 1st line fluoroquinolone or co-trimoxazole is less suitable; higher doses (500mg-1g QDS) are recommended2. This divergence reflects fundamentally different approaches to evidence interpretation and risk assessment. 

The absence of standardised upper UTI breakpoints and lack of robust clinical evidence for current cefalexin dosing regimens necessitate a review of current practice. Until comprehensive clinical data become available, empirical cefalexin use for pyelonephritis should be limited to stepdown therapy after initial IV treatment for acute uncomplicated pyelonephritis (i.e., without severe sepsis, underlying structural or functional abnormalities, or significant comorbidities) and/or with close clinical monitoring. Critically, if cefalexin is to be recommended for use in acute pyelonephritis, dosing guidance must be explicit and reflective of its known pharmacokinetic/pharmacodynamic (PK/PD) limitations for systemic infection. RCTs are needed to resolve national guidance/breakpoint discrepancies and establish optimal, evidence-based dosing.
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