
Néphropathies aux bêta-
lactamines

Pr Maxime Hentzien

DUACAI ς16/01/2026



/ƻƴŦƭƛǘǎ ŘΩƛƴǘŞǊşǘǎ

Åtŀǎ ŘŜ ŎƻƴŦƭƛǘ ŘΩƛƴǘŞǊşǘ Ŝƴ ƭƛŜƴ ŀǾŜŎ ŎŜǘǘŜ ǇǊŞǎŜƴǘŀǘƛƻƴ



¢ƻǳǘ ǇŀǊǘ ŘΩǳƴ Ŏŀǎ

Åсн ŀƴǎΣ Ǉŀǎ ŘΩŀƴǘŞŎŞŘŜƴǘǎ ǎƛƎƴƛŦƛŎŀǘƛŦǎ

ÅFièvre dyspnée arthralgies depuis 6 jours

ÅDFGeŁ ƭΩŜƴǘǊŞŜ Υ ун mL/min/1.73m²

ÅArthrite sternoclaviculaire

ÅHémocultures positives à S. agalactiae

ÅETT: Endocardite infectieuses

ÅTTT: Amoxicilline 200 mg/kg/j + gentamicine 3 mg/kg/j



¢ƻǳǘ ǇŀǊǘ ŘΩǳƴ Ŏŀǎ όǳƴ ǇŜǳ ƳƻŘƛŦƛŞ ǇƻǳǊ ƭŜǎ ōŜǎƻƛƴǎ ŘŜ 
ƭΩŜȄŜǊŎƛŎŜύ

ÅElle développe des douleurs lombaires, des signes de cystite, et une 
hématurie vers J4 de traitement.
ÅQue faites-vous?



¢ƻǳǘ ǇŀǊǘ ŘΩǳƴ Ŏŀǎ

ÅLe lendemain elle est oligurique, en OAP, créatinine 373 µmol/l, va 
nécessiter une dialyse.



¢ƻǳǘ ǇŀǊǘ ŘΩǳƴ Ŏŀǎ

HentzienM et al. The Lancet 2015 





Introduction

ÅCristalluriemédicamenteuse

ïDéfinie comme la présence de cristaux, microscopiques ou 
ƳŀŎǊƻǎŎƻǇƛǉǳŜΣ ŘΩƻǊƛƎƛƴŜ ƳŞŘƛŎŀƳŜƴǘŜǳǎŜΣ Ł ƭΩŜȄŀƳŜƴ ŘƛǊŜŎǘ ŘŜǎ ǳǊƛƴŜǎ 
fraiches.

ïGénéralement demi-vie courte et élimination rénale

ÅNombreux anti-infectieux impliqués

ïCertains bien connus

ï5ΩŀǳǘǊŜǎ Ƴƻƛƴǎ

FogazziGB et al. The urinarysedimentςan 
integratedview. 3rd Edition. 2010
DaudonM. Nephrolther 2015



Introduction

ÅExpression clinique variée

ïAsymptomatique

ïCristalluriemacroscopique

ïLithiase

ïHématurie

ï{ƛƎƴŜǎ ŘΩƛǊǊƛǘŀǘƛƻƴ ǾŞǎƛŎŀƭŜ

ïInsuffisance rénale aiguë 

ÅPrécipitation intratubulaireou obstructive

ÅParfois sévère



Facteurs favorisant

ÅFavorisant la sursaturation urinaire

ïFacteurs augmentant la concentration médicamenteuse urinaire 

ÅHypoalbuminémie

ÅSurdosage / doses élevées / bolus

ÅDéshydratation/faible diurèse

ÅInsuffisance rénale

ïFacteurs physicochimique

ÅpH urinaire (bas ou élevé selon le médicament)

ïDéficit en inhibiteurs

FogazziGB et al. The urinarysedimentςan 
integratedview. 3rd Edition. 2010



Comment la rechercher ?



Comment la rechercher ?

ÅPrélèvement urinaire

ïSur les premières urines du matin

ïPot envoyé (Pas de mise en tube)

ïAcheminé en moins de 2h au laboratoire

ïpHmètre+ densité urinaire 

ïHomogénéisation par retournement

tƻǎǎƛōƛƭƛǘŞ ŘΩŜƴǾƻƛ Řǳ Ŏǳƭƻǘ ǎŜŎ ǇƻǳǊ ǎǇŜŎǘǊƻǇƘƻǘƻƳŞǘǊƛŜ ƛƴŦǊŀǊƻǳƎŜ ŀǇǊŝǎ 
ŎŜƴǘǊƛŦǳƎŀǘƛƻƴ ŘŜ ƭŀ ǘƻǘŀƭƛǘŞ ŘŜ ƭΩǳǊƛƴŜ ŘƛǎǇƻƴƛōƭŜ





Principaux médicaments pourvoyeurs de 
cristalluriemédicamenteuse?



Principaux médicaments pourvoyeurs de 
cristalluriemédicamenteuse

ÅAnti-infectieux

ïSulfadiazine

ïSulfamethoxazole

ïIndinavir

ïAtazanavir

ïDarunavir?

ïAmoxicilline

ïceftriaxone

ïCiprofloxacine

ïNorfloxacine

ïAciclovir

ÅAutres

ïMesalazine

ïTriamterene

ïPiridoxylate

ïPrimidone

ïNaftidrofuryl

ïVitamine C

ïOrlistat

ïFelbamate

ïMethotrexate

DaudonM et al. Drugs2004
FogazziGB et al. The urinarysedimentςan 
integratedview. 3rd Edition. 2010
De LastoursV. JAC 2013
DaudonM. Nephrolther 2015
Mouche A et al. KidneyInt 2025



ÅAnti-infectieux

ïSulfadiazine

ïSulfamethoxazole

ïIndinavir

ïAtazanavir

ïDarunavir?

ïAmoxicilline

ïceftriaxone

ïCiprofloxacine

ïNorfloxacine

ïAciclovir

DaudonM et al. Drugs2004
FogazziGB et al. The urinarysedimentςan integratedview. 3rd 
Edition. 2010
De LastoursV. JAC 2013
DaudonM. Nephrolther 2015



Quelle incidence ? Quel impact ?



Amoxicillin crystalluria in patients receiving high 

doses of intravenous amoxicillin: incidence, 

associated factors and impact on renal function, 

the CRISTAMOX study

The CRISTAMOX Study Group

Presenter: Dr Maxime Hentzien



Introduction - objectives

Å Amoxicillin crystalluria (AC)

ï is a potentially severe side-effect of a very frequently prescribed
antibiotic

Å Symptoms: asymptomatic, hematuria, lumbar pain, lithiasis, sludge with ureteral
obstruction, macroscopic crystalluria, acute kidney injury (AKI)

ïOccurs typically in low pH ïhigh density urines 

ï Its incidence was unknown
Å But it was increasingly reported in Europe and the U.S.

ÅObjectives:
ï Main: To evaluate AC incidence in patients treated with high-dose intravenous

amoxicillin (HDIVA)

ï Secondary: To identify factors associated with AC and to evaluate its impact on the 
risk of AKI

19

Hentzien M et al. The Lancet 2015 

Daudon M. Nephrol ther 2015, Daudon M. Drugs 2004, Gatti M et al. J 

Nephrol 2021, Fogazzi GB et al. The urinary sediment ïan integrated

view. 3rd Edition. 2010

Amoxicillin calculus



Methods

Å Study design

ï multicentre, observational 

cohort study (2014 ï2019)

Å Study population:

ï Adults treated with high-dose IV 

amoxicillin (>150 mg/kg/d)
Å Initiated at most 48 hours before the 

admission in a study center

Å In North-East of France

ï And who had at least one AC 

search

Å AC search

ï Participating centers had

progressively implemented since

2014 routine AC search at day 3, 7 

and 14 and in case of hematuria or 

AKI after high-dose IV amoxicillin

initiation 20

2h



Methods

Å Analysis of factors associated with the occurrence of amoxicillin

crystalluria: 

ï repeated measures univariable logistic regression model

Å Factors associated with the occurrence of AKI:

ïAKI defined as KDIGO Ó1 (>50% increase in serum creatinine)

ïCox model (with AC as a time-varying covariate)

21



Study population
Characteristics

N (%)

Age (years ) (mean±sd) 66.9 ±16.0

Male gender 73 (65.2)

BMI (kg/m²) ( mean±sd) 28.0 ±6.9

Chronic renal insufficiency 25 (22.3)

Indications for high -dose amoxicillin 112 (100.0)

Infectious endocarditis 92 (75.4)

Osteoarticular infections 26 (23.2)

Initial amoxicillin daily dosage (g per day) ( mean±sd) 14.0 ±3.2

Number of injections per day ( mean±sd) 5.0 ±1.4

Intravenous treatment duration (days) ( mean±sd) 22.5 ±21.0

Associated antibiotics during amoxicillin course

Aminoglycosides 71 (63.4)

Ceftriaxone 20 (17.9)

Other 32 (28.6)

Other treatments received at amoxicillin initiation

ACE inhibitors 23 (20.5)

22

Å Screened: 154

Å Included: 112



Results - Incidence

Crystalluria Missing data

N % [95%CI]

At least one positive crystalluria 27 24.1 [16.2-32.0] 0

Positive crystalluria at D3 ± 1d 18 21.7 [12.8-30.6] 29

Positive crystalluria at D7 ± 2d 6 9.4 [2.2-16.5] 48

Positive crystalluria at D14 ± 2d 4 12.9 [1.1-24.7] 81

Positive crystalluria in other searches 1 12.5 [0.0-35.4] 104

Å AC occured early, within a mean time of 5 days

23



Results ïfactors associated with

AC
ÅFactors associated with AC by univariable

analysis

ïACE inhibitor intake : 

ÅOR= 4.6; 95%CI [2.2-9.3], p<0.0001

ïAge (per 1-year increase): 

ÅOR= 1.04; 95%CI [1.01-1.06], p=0.01

ïUrinary pH (urinary dipstick - per decrease of 1 point of pH)

ÅOR=2.13; 95%CI [1.21-3.74], p=0.009

ï(Hematuria)

ÅNo protective factors were found
24



Results ïimpact on renal function
Univariable analysis Multivariable analysis

HR [95%CI] p value HR [95%CI] p value

Female gender 0.49 [0.14-1.73] 0.26

Age (per increase of 1 year) 1.05 [1.00-1.10] 0.04

BMI (per increase of 1 kg/m 2) 1.08 [1.01-1.16] 0.03

Chronic renal insufficiency 1.81 [0.62-5.30] 0.28

Diabetes mellitus 2.20 [0.79-6.07] 0.13

Hypertension 4.41 [1.25-15.65] 0.02 3.43 [0.96-12.28] 0.06

Infectious endocarditis 2.50 [0.33-19.11] 0.38

Aminoglycosides 1.73 [0.48-6.19] 0.40

Vancomycin 3.80 [0.50-29.07] 0.20

Diuretics 2.22 [0.79-6.24] 0.13

Loop diuretics 1.39 [0.49-3.90] 0.53

ACE inhibitors 1.46 [0.50-4.29] 0.49

Angiotensin II receptor blockers 0.91 [0.21-4.03] 0.90

NSAIDs 2.09 [0.27-15.99] 0.48

Initial amoxicillin daily dosage (per 1 g/day) 1.09 [0.95-1.25] 0.23

Initial plasma creatinine value (per 1 µmol/L) 1.00 [0.99-1.01] 0.98

Amoxicillin crystalluria 8.65 [2.91-25.67] 0.0001 7.41 [2.48-22.16] 0.0003

AKI occured in 
18% of 
patients 

after a mean
time of 10 
days after
treatment
initiation 

(5 days after
AC)

25



Discussion

ÅAC incidence was 24% in Cristamox
ïOther cohorts

Å44% (n=34, infective endocarditis) 

Å22% (n=32, infective endocarditis)

ÅOnly one other study assessed the impact of AC 
on AKI (n=34)
ïCause-specific hazard = 7.4, p = 0.005

ÅNo study to date has assessed the association 
between ACE inhibitors and AC

26

Tamisier N et al. Med Mal Infect 2019

Jamme M et al. Nephrol Dial Transplant 2021

Jamme M et al. Nephrol Dial Transplant 2021



Strengths and limits

Strengths

Å Systematic AC search, 

regardless of the presence

of symptoms

Å Multicenter

Å Largest number of patients 

to date

Å All HDIVA indications

Limits

Å Some patients did not have 

AC search at all timepoints

Å Observational design, with

some data was collected

retrospectively

Å No reliable data on 

amoxicillin plasma levels

Å Lack of power for predictive

factors

27



Conclusion and perspectives

Å AC, when searched systematically , occured in about 

one quarter of patients and was highly predictive of AKI

Ą This advocates for a systematic repeated AC search at the 

beginning of HDIVA. 

Ą The effect of preventive measures remains to be determined

by a randomized clinical trial using urine alkalinization or 

using an antibiotic alternative in case of AC

Å The role of ACE inhibitors has to be confirmed

28
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VodovarD et al. KidneyInt 2024



Considérations pratiques 

ÅvǳŜƭƭŜ Ŝǎǘ ƭŀ ŦǊŞǉǳŜƴŎŜ ƻǇǘƛƳŀƭŜ ŘŜ ǊŜŎƘŜǊŎƘŜ ŘΩǳƴŜ cristallurieen dépistage ?

ÅComment prévenir une cristallurie?
ÅPosologies adaptées, administration sur une heure, pas plus de 2g à la fois.

ÅArrêt des IEC?

ÅMajoration des apports hydrosodés?

ÅAlcalinisation systématique?

ÅMais surtout, si cristallurie, quelles mesures à prendre?
ÅRelais par un antibiotique moins néphrotoxique ? Ceftriaxone ? (mais impact écologique)

Å5ƛƳƛƴǳǘƛƻƴ ŘŜ ƭŀ ǇƻǎƻƭƻƎƛŜ ŘΩŀƳƻȄƛŎƛƭƭƛƴŜ Κ

ÅAlcalinisation des urines ?

ÅMajoration des apports hydrosodés?

Å!ǇǇƻǊǘǎ Ŝǘ ŀƭŎŀƭƛƴƛǎŀǘƛƻƴ Υ Ǉŀǎ ŦŀŎƛƭŜ ŀǳ ŎƻǳǊǎ ŘŜǎ ƛƴŦŜŎǘƛƻƴǎ ǎŞǾŝǊŜǎΧ Ŝǘ Ǉŀǎ ŘŜ ōŞƴŞŦƛŎŜ 
prouvé à ce jour



Autres cristalluriesau cours des anti-infectieux



Ceftriaxone

Å Basset M et al. Cytopathology2025



Sulfadiazine

ÅpH<5,5

FogazziGB et al. The urinary
sedimentςan integratedview. 
3rd Edition. 2010



Sulfadiazine



Sulfamethoxazole

ÅpH<5,9

DaudonM et al. Ann Biol Clin 2004. 
CapaldoC et al. Ann Biol Clin 2021
AzencotR et al. SciRep 2024



Sulfamethoxazole

Å AzencotR et al. SciRep 2024
Å Morgan K et al. Am J Clin ExpUrol2024



Indinavir

ÅpH>6 

ÅPrévalence

ï60% à pH>7,5

ï12,7% à pH=5,0

Gagnon RF et al. Clin nephrol2006

FogazziGB et al. The urinary
sedimentςan integratedview. 
3rd Edition. 2010



Indinavir

FogazziGB et al. The urinary
sedimentςan integratedview. 
3rd Edition. 2010
Servais A et al. An urol 2004



Atazanavir



Atazanavir

ÅHaraM et al. Clin KidneyJ 2015


