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Where we started: February 2020

The Feb 2020 formulary application

Status Cefazolin 1g vial — unlicensed in the UK,
imported special

Indication MSSA infection where flucloxacillin cannot be
used

Positioning Explicitly second-line; microbiology approval
only

Dose 2g IV TDS, with renal adjustment

Cost £60+/day - £460-920 per 7-14 day course

Intended indication(s) for use:

Treatment of infections caused by methicillin-susceptible Staphylococcus
aureus where flucloxacillin cannot be used. This will be a second-line
treatment option when flucloxacillin cannot be used due to side-effects or
intolerance

This will provide an alternative option with a similar efficacy to
flucloxacillin in the treatment of invasive methicillin-susceptible
Staphylococcus aureus (MSSA) infections and improve patient outcomes.

Weis, Clin Microbiol Infect 2019;25:818-27 - Stryjewski, Clin Infect Dis 2007;44:190—6 - Carr, Open
Forum Infect Dis 2018;5:0fy089 - Noridem Cefazolin 2g SmPC 2018.

Supporting evidence:

Cefazolin is a narrow-spectrum first-generation cephalosporin
with excellent activity against MSSA. In a systematic review of 14
non-randomised studies, cefazolin was associated with lower
30-day mortality than anti-staphylococcal penicillins (RR 0.70,
95% Cl 0.54-0.91) and substantially less nephrotoxicity (RR
0.36, 95% Cl 0.21-0.59), with a non-significant trend to lower
90-day mortality (RR 0.71, 95% Cl 0.50-1.02) and no detectable
difference in treatment failure or relapse (RR 0.84, 95% Cl 0.59—
1.18); all outcomes were graded low or very low quality.

Where flucloxacillin cannot be used, the alternatives are less
satisfactory: among 123 haemodialysis-dependent patients with
MSSA bacteraemia, treatment failure was more common with
vancomycin than cefazolin (31.2% vs 13%, P=.02; adjusted OR for
vancomycin 3.53, 95% Cl 1.15-13.45), and in a retrospective
cohort of 71 veterans, failure was higher with ceftriaxone than
cefazolin (54.5% vs 28.9%, P=.029).

Cefazolin therefore offers a narrow, at-least-equivalent beta-
lactam for invasive MSSA infection in patients who cannot
receive flucloxacillin, with a lower nephrotoxicity burden and
without recourse to a glycopeptide. The principal theoretical
caveat is the inoculum effect in high-burden infection such as
endocarditis, where the pooled data remain too sparse to be
informative.



What actually happened

Cefazolin use, CWFT vs NHS England peer trusts, Q1 2020 - Q2 2026

=e== Chelsea & Westminster (Trust 035)
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Source: NHSE/Rx-Info Define, cefazolin DDDs per 1000 total admissions (WHO DDD 3 g parenteral). Trusts reporting any cefazolin use rose from 7 (Q1 2020) to 32 (Q2 2026).

CWEFT is Trust 035. Source: NHSE / Rx-Info Define, cefazolin DDDs per 1000 total admissions (WHO DDD 3 g parenteral).



Four drivers of the increase

Penicillin allergy — the R1 side-chain
argument

Our new penicillin allergy guideline introduced in Q1 2025

- permissible use of cefazolin for patients with confirm history of penicillin
IgE reactions

a Falling drug price

Drop in drug price allows for more liberal use of Cefazolin by AMS team
- roughly £60+ to ~£15 per day (6g/day dosing)

6 Licensed UK stock

No longer an unlicensed-special governance burden therefore could be
used as 1% line alternative

Note the licence covers SSTI, bone and joint, and prophylaxis —
bacteraemia and endocarditis remain off-label.

° SNAP Study

Randomised evidence supports our local practice.
Presented ESCMID Global, April 2025; published NEJM, June 2026.
Non-inferior mortality and less AKI.



Can we give unrelated beta-lactams to patients with confirmed

penicillin allergy (including IgE reaction e.g. anaphylaxis)?

368

Table 2

Cross-reactivity in fFlactam antibiotics

B-Loactam

Antibiatic

*»
3
g
g
=

£ UjjjEisig

Ay

E. Wiinakker & al § Jinie | Microbialary and njrtion 29 (2023 ) 863-875

Ui aeeapan) 4

TEREIEE

wineadiy

L ey

UIETEi

upopegg

DU

JT|IREED

|CpUBLLEED

VLTS

BUOKELILAT

BB

FWIpIZEYE]

awndayss

EESTET I

aucaean

BUEZOIORED)

(FTETIE S L]

wiausdey

LR Ga Y

Armoxicillin

Penicillin G

.,

*

<,

Penicillin W

Flucloxacillin

Feneticlin

< | & & =

< |« «| =

Piperacillin

Cephalexin

%,

<

A N N Y EEN AR N

Cefazolin

Cefalothin

RS RN EEN RN B BN AR
o o] o] of <] <] <] &

of o < & ¢ o] &f

SSEEN BN EENEEN BN BN RN R

< o s s s ] s & =

o sf & & & ] & %

<« =

SSEEN BN EEN AN R EEN RN B
of o] o] & ] o] &] &) =

SSEEN BEN BN RN B BRNEEN RN

Cefuraxime

Cefaclor

| & %
_ REE

<

L

<

<

&,

Cafamandale

SN N EES EEN AN BEN BENEEN BEN BEN

<

Ceftibuten

b

Ceftrianone

< & | =

Cafotaxime

Ceftazidime

Cefepime

Cafiderocol

Ceftaroline

Ceftolozane

S N N Y B N N Y B N Y B N N Y B N I Bt

'I‘.

o I I S I I R R Y I RS S Y

AR B RSN BN EEN AN B RN EEN RS IR BESEEY BN BN EEA S

Meropenam

Imipenam

Ertapenam

Artrecnam

LY EEN ERNEENEEN IEN RN ARV EEN RS BRNEEN

ANEEN BENEENEEN RN BENEENERN BRN BENARN

N R R EREEREEREEREREEREE

AR RS ERAELY BY BRSNS Y Y Y I Y N

SN EEN EENEENEEN BEN BENEEN RN RN BN NN RS RN EEN BN B

R SRS Y Y IR R Y B B Y

SN B N Y R Y EENEENEEN BN RN BN

SV RN EENEENEEN BRY BENAENEEN BEN EENEENEEN BN BENEES

SAEEN EENEENEEN BEY BN RN

SRR ERE R R EEE

SAEEN EENEENEEN BN BENAESEEN BN BEN

YES

Practice parameter

Drug allergy: A 2022 practice parameter update

@ Check for updates

David A. Khan, MD,* Aleena Banerji, MD,? Kimberly G. Blumenthal, MD, MSc,” Elizabeth J. Phillips, MD,*¢
Roland Solensky, MD,® Andrew A. White, MD,' Jonathan A. Bernstein, MD,® Derek K. Chu, MD, PhD,""i
Anne K. Ellis, MD," David B. K. Golden, MD,' Matthew J. Greenhawt, MD,™ Caroline C. Horner, MD,"
Dennis Ledford, MD,* Jay A. Lieberman, MD,% John Oppenheimer, MD," Matthew A. Rank, MD,*

Marcus S. Shaker, MD, MSc," David R. Stukus, MD,"¥ Dana Wallace, MD," and Julie Wang, MD*

Dallas, Tex;

Boston, Mass; Murdoch, Australia; Nashville and Memphis, Tenn; Corvallis, Ore; San Diego, Calif: Cincinnari and Columbus, Ohio:
Hamilton and Kingston, Ontario, Canada; Baltimore, Md; Aurora, Colo; St Louis, Mo; Tampa and Fort Lauderdale, Fla; Rutgers, NJ;

Scottsdale, Ariz; Lebanon, NH; and New York, NY

Chief Editor(s): David A. Khan, MD, David B. K. Golden, MD, Marcus Shaker, MD, MSc, and David R. Stukus, MD

— e —

Beta-lactam cross-reactivity. Since the last drug allergy
practice parameter update, several studies indicate that the risk of
cross-reactivity among beta-lactams is lower than previous
reports suggested.” For management approaches, we suggest
stratifying patients based on anaphylactic versus nonanaphylactic
histories as well as verified versus unverified (unconfirmed) peni-
cillin allergy. We suggest that for patients with a history of an un-
verified nonanaphylactic penicillin allergy, any cephalosporin can
be administered routinely without testing or additional precau-
tions. For example, patients with a history of urticaria to a peni-
cillin can receive any cephalosporin routinely without prior
testing. In contrast, for those rare patients with a history of
anaphylaxis to penicillin, a non—cross-reactive cephalosporin
(eg, cefazolin) can be administered routinely without prior
testing.



History of severe
cutaneous adverse

Proceed with R1-unrelated
cephalosporin (avoid cephalexin)*

reactions (SCAR)? yes
e.g. DRESS, SIS, AGEP,
TENS
Patient with
penicillin allergy
N\
Any hx of severe
IgE including
anaphylaxis o)

Cross-reactivity in beta-lactam antibacterials

Penicillin R1-side chain related cephalosporins
Risk of IgE and severe delayed reactions cross-
reactivity with penicillin
Cefalexin (PO only), Cefaclor (PO only),
Cephradine (PO only),

Penicillin (V/G), Amoxicillin.
Flucloxacillin, Piperacillin,
Pivmecillinam, Temocillin, ,

R1-side chain unrelated beta-lactams
Risk of severe delayed reactions cross-reactivity
with penicillin
Cefazolin, Cefuroxime, Cefotaxime,
Ceftriaxone, Ceftazidime, Cefepime,
Ceftaroline, Ceftobioprole, Cefidericol,
Ertapenem, Meropenem, Imipenem,
Aztreonam



SNAP: cefazolin vs anti-staphylococcal penicillins

25%

20%

15%

10%

5%

0%

90-day mortality

Bl Cefazolin

19.6%

Acute kidney injury

B Flucloxacillin / cloxacillin

Inoculum effect — not significant in practice!

91 centres, 8 countries including the UK, Feb 2022 —
Aug 2024

n = 1341 — 671 cefazolin, 670 flucloxacillin or
cloxacillin

Mortality: adjusted OR 0.81 (95% Crl 0.59-1.12)
against a margin of 1.20 — 99.2% posterior
probability of non-inferiority

AKI: adjusted OR 0.67 (95% Crl 0.50—0.89)

Serious adverse reactions and discontinuations both
favoured cefazolin

Stopped at the fourth interim analysis — non-
inferiority crossed, AKI signal persistent

Lee TC, et al. Cefazolin for methicillin-susceptible Staphylococcus aureus bacteraemia. N Engl J Med 2026;394:2329-2339. Presented ESCMID Global, April 2025.



Where cefazolin now sits within CWFT guidelines

STAPHYLOCOCCUS AUREUS BACTERAEMIA [SAB]

Staphylococcus aureus bacteraemia (SAR) is a life-threatening infection reguiring prompt Antimicrobial treatment options:
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Beta-haemolyt

¢ Staphylococcu: BONE AND JOINT FIRST LINE THERAPY ALTERNATIVE OPTION

Motes:

Septic Arthritis

a. Cellulitis is nei Link to dosing suide

b. Mild is dassel| Common pathogens: Native joint: Native joint:
No SyStemic sy Staphylococcus aureus , Beta-haemolytic streptococci Flucloxacillin 2g IV QDS 2g IV TDS (avoid if severe, delayed penicillin
c. For hospital p MNeisseria gonorrhoeae (esp. <30 years of age, sexuvally active adults, reaction e.g. 5J5/DRESS/TENS)
cellulitis. pustular skin lesions, tenasynovitis and negative joint cultures) ar
d. Diabetic foot Gram - negative bacilli (more commaon in elderly & Beta-Lactam Free option:
haemolytic stre| immunocompromised) Teicoplanin f Vancomycin IV (see local dosing guide)
e. Bites: bacteri Anoerobes (mare likely with history of penetrating trauma)
Notes: High-risk cases
8. 3end a joint aspirate AMD blood cultures for MC&S PRIOR TO initiating (Elderly, frail, recurrent UTI, recent abdeminal surgery):

antibiotics — DO NOT put joint fluid in to the blood culture bottles
b. Consult a microbiclogist at earliest opportunity, particularly if history of
foreign travel, associated GU infection, presence of prosthetic joint or

Discuss with microbiology

metalwork or pre-existing joint pathology MRSA risk: ) ) ] )

¢. A possibly infected prosthetic joint should always be referred to an (Known MRSA, recent in-patient, nursing home resident, leg ulcers or catheters):
orthopaedic surgeon Add: Teicoplanin / Vancomycin IV to the above

d. Early treatment with antibiotics and drainage reduces joint destruction PLUS discuss with medical microbiology

If gonococcal septic arthritis suspected:

2g IV OD
PLUS discuss with medical microbiclogy




The renal case for cefazolin

No separate infusion schedule in HD

Dose given at the end of dialysis — three visits a week,

>50 2g TDS, no adjustment 2g QDS, no adjustment zero extra home-care resource. Flucloxacillin cannot do
this.
31-50 2g loading, then 1g TDS No adjustment
10-30 2g loading, then 1g BD (consider 2g OD if 10-20)  No adjustment Once daily below eGFR 20
Cefazolin option of 2g OD. Flucloxacillin stays QDS or
<10 2g loading, then 1g OD Max 8g/day needs a 24-hour infusion; more AMS friendly option than
ceftriaxone for S&STI
2g/2 f h i ialysi
Haemodialysis g / 2g / 3g after each session on dialysis days (or Max 8g/day
1g OD)
CRRT 1-2g TDS (high dose if flow >2 L/h) No adjustment And now the AKI data

Both carry a 48h AKI review flag, but SNAP quantifies the
difference: 13.9% vs 19.6%.

Source: CWFT Adult dosing guidelines for renal disease, June 2026.



Cefazolin for OPAT at CWFT

Self-fill — Accufuser, in-house
Cefazolin3/4/6g
Benzylpenicillin 9.6 / 12 / 14.4g

Cefepime 4 / 6g
Flucloxacillin 8 / 12g

Piperacillin/tazobactam 9 / 13.5 / 18g

24-hour expiry from preparation
Lead time <2 hours
ANTT, signed off by a senior pharmacist

Chelsea and Westminster Hospital m

NHS Foundation Trust

Administration of Cefazolin 6g in 240ml over 24 hours via Elastomeric Pump

Patient Name

D.0.B

Hospital Number

Patient Weight

DRUG ALLERGIES (plus reaction)

NaCl 0.9% 10ml to reconstitute
EACH vial Cefazolin 1g
vial

NaCl 0.9% 180mil To give final

concentration
of 25mg/ml
(240ml total)

Note: Pump and line must be primed and all air bubbles
must be excluded before administering to patient.

10ml NaCl 0.9%

Add contents of the
reconstituted Cefazolin to
Accufuser to give a final
concentration of 25mg/mil

Type of Date Line Inserted
Line/Device
Date Drug Dose Dilutent & Preparation Duration of Prescriber | Print Pharmacy
Strength Administration | Signature | Name | check
Cefazolin 1g ég IV via Reconstitute 6 (SIX) vials of | Infuse over
vials Accufuser Cefazolin 1g each with 24hrs

[Note: Pumps adapted to deliver 240ml over 24 hours. A lower volume (180ml total) should be considered if incomplete
emptying a problem — discuss with Antimicrobial Pharmacist]
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Cefazolin stability in elastomeric devices

Conditions tested Cefazolin result

Voumard 2017 6g in 240 mL; Pumps worn by volunteers during normal - o/ (e
J Antimicrob Chemother activity; logged to 33°C, over 24 hours Stable over 24 hours. Flucloxacillin fell 11% (p=0.001)
Akahane 2020 . o 95.7 + 3.0% retained in saline; 94.7 £ 3.0% in glucose
Int J Infect Dis Elastomeric pump, 31.1°C, 24 hours 59
Patel 2018 3g and 6g in 240 mL. o . _ o .
Clin Ther 72h at 2-8°C, then 12h at 35°C, then 12h at 25°C At least 34% retained; over 95% in saline
Walker 2010 o Over 90% for at least 3 days; the device itself did not
Accufuser at 23°C .
Can J Hosp Pharm affect stability
Evidence in practice The caveat

Jenkins 2022 (EJHP) assessed these against the NHS Yellow Cover
Document and allowed cefazolin only a 12-hour infusion.
Limitation - YCD needs in-use testing at 232°C, and Patel held 35°C
for just the first 12 hours.

Cefazolin widely used in elastomeric pumps internationally
including New Zealand and Australia. Robust and stable molecule
with no problematic degradation product.



CASE 1

Cefazolin for MSSA in patients with penicillin IgE reaction

Woman in her 80s. Single-stage revision of an infected left primary total hip replacement.

AL Deep tissue and metalwork: Multiple MSSA, plus a single cultured flucloxacillin-susceptible CoNS.

Day 3 Plan: flucloxacillin 2g QDS for six weeks via PICC and OPAT with pump.

Day 4 Hypotension and 3—4 minutes loss of consciousness immediately after first IV flucloxacillin dose.

Six weeks of glycopeptide versus cefazolin

The decision Cefazolin chosen - R1 side chain unrelated to flucloxacillin, so a plausible IgE reaction does not transfer.

Cefazolin 6g/24h self-fill Accufuser via AEC / OPAT. First dose on the ward, discharged same day to AEC.

Discharge Documented fallback: ceftriaxone 4g IV q24h if the pump proved unsuitable.

Take away learning

ASP expected to be optimal treatment for severe MSSA infection. Penicillin allergy, whether confirmed, probable or spurious, limits treatment
options for up to 14% of our patients in NHS practice.

Cefazolin IV provides a viable alternative treatment option for patients with penicillin allergy* (except severe, delayed reactions e.g.
DRESS/SIJS/TENS) and spares the use of likely inferior agents for a prosthetic joint infection e.g. Ceftriaxone, glycopeptides



CASE 2
Cefazolin for MSSA bacteraemia with disseminated infection

Man in his late 40s. Acute lower back pain and fever of 40°C. Three of three blood culture sets grew MSSA. Started on

Presentation ceftriaxone for presumed discitis.

MRI: left paraspinal / erector spinae collections from L1 to L5 with psoas involvement. Bone inflammation, but not frank

Imaging osteomyelitis.
Day 2 Switched to cefazolin.
Day 6 MDT Six weeks total. Neurosurgery — no intervention needed. Interventional radiology — not amenable to drainage. No

source control available, therefore for conservative management with antimicrobials.

Six weeks of Ceftriaxone versus Cefazolin IV versus Flucloxacillin IV

The decision Cefazolin chosen — tolerating it therefore provocation with flucloxacillin deemed unnecessary

Cefazolin 6g/24h self-fill Accufuser via AEC / OPAT. First dose on the ward, discharged same day to AEC.

Discharge Documented fallback: ceftriaxone 4g IV gq24h if the pump proved unsuitable.

Take away learning

Cefazolin's 24-hour continuous dosing suited a deep-seated MSSA infection with no source control; and our in-house self-fill capability meant
we could ambulate this patient for six weeks with no delay to discharge

14



CASE 3
Cefazolin as Ceftriaxone-sparing regimen in OPAT

AL Empirically started on ceftriaxone via ED and referred to OPAT as per local skin & soft tissue pathway

Day 1 Present to AEC for Ceftriaxone 2g IV OD; baseline CKD 4/5 (eGFR 18ml/min)

Continue Ceftriaxone versus Cefazolin IV 2g IV OD (bolus infusion)

The decision Cefazolin chosen — narrower spectrum, more robust G+ve cover, lower potential for CDI*

Day 4 Switch to oral antimicrobials

Take away learning

Cefazolin’s prolonged half-life allows for convenient once daily dosing. For patients with severe CKD (e.g. CrCl / eGFR <20ml/min), a 2g IV OD
provides effective cover for 24 hour period.

Early generation cephalosporin (ACCESS classified) provides more robust MSSA cover (similar GAS) than ceftriaxone (WATCH classified), has
lower potential for acalculous biliary tree obstruction than ceftriaxone, narrower spectrum of activity to minimise risk of selective pressure on
resistant G-ve infections and likely has lower C. difficile potentiating effects

Man in his late 70s with lower limb cellulitis. Spreading cellulitis, systemic inflammation (CRP >350) and fever of >38.7°C.

14



Cefazolin at CWFT

An equal alternative to flucloxacillin in invasive MSSA

* Joint first line in our 2026 guidelines — bacteraemia, bone and joint, cellulitis, line, endocarditis
* SNAP: non-inferior 90-day mortality, and less AKI

« 2gIVTDS, or 6g/24h by continuous pump

The preferred option in penicillin allergy
 The one cephalosporin sharing no R1 side chain with any penicillin

* Usable inimmediate IgE allergy; only severe delayed reactions exclude it (e.g. SJS/DRESS/TENS)
 Keeps a beta-lactam instead of defaulting to a glycopeptide

A stable molecule, suited to elastomeric delivery
* Expected stability over 24 hours at near-body temperature
» Self-fill at 25 mg/mL — 6g in 240 mL, two-hour turnaround
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