Linezolid and OPAT/COpAT

- what have we learned?
(a work in progress)

Lee Stewart
Lead Antimicrobials Pharmacist, NHSGGC
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COpAT: Oral abx intolerability

* OPAT followed-up ORAL antibiotic pts (Jan-Jun 2021)
e 36/78 pts had recorded complications (46%)

e Abx implicated most commonly :

@zolid (47% of pati@

= Co-trimoxazole (33% of patients)

= Quinolones (28% of patients)
= Many pts on > 1 abx
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Personalised dosing — mounting
evidence

European Journal of Clinical Pharmacology (2024) 80:785-795
https:/fdol.arg/10.1007/s00228-024-03652-2
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The effects of drug-drug interaction on linezolid pharmacokinetics:
**TDM and dose individualisation needed to:

Mitigate DDIs

Prevent blood dyscrasias

Allow prolonged courses

Avoid under-exposure (e.g. in obesity, critical care)
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Lessons from a Decade of Linezolid Therapeutic Drug
Monitoring: An Opinion Paper

Deborah J. E. Marriott, PhD* and Dario Cattaneo, PhD7T
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ANTIMICROBIAL REFERENCE LABORATORY

Infection Sciences

Lewel 2, Phase 1, Pathology Sciences Building
Southmead Hospital - North Bristol MHS Trust Bristol BS10 5MB

PRICE LIST 2026-27 NHS

Antimicrobial Agent

Cost Per Single or 5ample S%et £ Band ;
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Aciclovir [+CMNMG) E£13E.50
Arnikacin ES0L2E
Chloramphenicol £13E.50
Ciprofloxacin £13E.50
Colistin E13B.50
Cycloserine £13E.50
Daptomycin £13E.50
Pathold Ethambutol E1BR.50 jthology Q
Fluconazole £135.66
You are here: Home / Flucytosine E£101.74
Ganciclowir E13E.50
Gentamicin ES0.26
Isawuconazole E£101.74
Linezoli Isoniazid (+N-Acetly Isoniazid) £138.50
ltraconazole £101.74
Levofloxacin _E13E.50
Linezolid (Eils.iﬂj
Meropenem Es-ﬂ,
Moxifloxacin £13E.50
Reference range: 6 Posaconazole /L. Post 12-26mg/L
Rifabutin £13E.50
Rifampicin £13E.50
Advance warning: No Streptomycin e
assay being performed Teicoplanin E50L.26 ““‘
Sample required: App Tobrarmycin £0.20 kept at 4°c if there is a delay
in sending. Please contl Trimethoprim/Sulphamethoxazole £158.50 may not be processed
Vancoomycin ESOL2E
Voriconazole £101.74

* Delivered through the ARL / MRL service collaboration
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Targets?
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Parametric population pharmacokinetics of linezolid: A
systematic review

Yan Qin? | Li-LiZhang® | Yan-Rong Ye? | Yue-Ting Chen?! | Zheng Jiao?!

Linezolid has a time-dependent antibacterial activity with mild-to-
6 CONCLUSION moderate post-antibiotic effects. The pharmacodynamic (PD) index of
linezolid is AUCg_24n/MIC (the area under the concentration-time
This review summarizes key aspects related to linezolid PPK for curve over 24 hours/the minimum inhibitory concentration). The effi-
clinical application and future research. More studies are needed to cacy target of AUCy_»4n/MIC is 80-120, ideally 100.'* Additionally,
explore the exact mechanism of linezolid elimination and evaluate AUC_241/MIC also emerges as an important predictor when linezolid
the PK characteristics in paediatric patients. Linezolid should be is combined with other drugs in tuberculosis patients. The optimal
individualized, as weight, renal function and age significantly antimicrobial activity was AUCqy_24n/MIC of 119 in the tuberculosis
influence linezolid CL. Therapeutic drug monitoring may help main- hollow-fibre system model.™>** The percentage of time the drug con-
tain optimal drug exposure given the high BSV and RUV of centration exceeds the MIC (%T > MIC) is also a critical PD index of
linezolid. linezolid. The efficacy target of %T > MIC is at least 85% of the dosing
interval, ideal 100%, in a steady state*




Targets?

Intensive Care Med (2020) 46:1127-1153
https://doi.org/10.1007/500134-020-06050-1

CONFERENCE REPORT AND EXPERT PANEL

. : : . ®
Antimicrobial therapeutic drug monitoring =

in critically ill adult patients: a Position Paper,

Mohd H. Abdul-Aziz', Jan-Willem C. Alffenaar™**, Matteo Bassetti®, Hendrik Bracht®, George Dimopoulos’,
Deborah Marriott®, Michael N. Neely®'’, Jose-Artur Paiva'""'?, Federico Pea'?, Fredrik Sjovall'#, Jean F. Timsit'>'®,
Andrew A. Udy'”'® Sebastian G. Wicha'®, Markus Zeitlinger®®, Jan J. De Waele?', Jason A. Roberts'?%***" on
behalf of the Infection Section of European Society of Intensive Care Medicine (ESICM), Pharmacokinetic/
pharmacodynamic and Critically Il Patient Study Groups of European Society of Clinical Microbiology and
Infectious Diseases (ESCMID), Infectious Diseases Group of International Association of Therapeutic Drug
Monitoring and Clinical Toxicology (IATDMCT) and Infections in the ICU and Sepsis Working Group of
International Society of Antimicrobial Chemotherapy (ISAC)

& 2020 Springer-Verlag GmbH Germany, part of Springer Nature

Pharmacodynamics

Maximum efficacy is demonstrated at % T, of = 85%
and AUC, ,,/MIC ratio of 80-120 [85]. Linezolid-
induced thrombocytopenia has been reported at C_,
and AUC, ,, of >7-10 and > 300-350, respectively.
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GGC Criteria for Linezolid TDM

BMI > 30 kg/m?
CrCl < 60 ml/min

Drug interactions; levothyroxine, potent CYP P450
enzyme inducers/ inhibitors

— Sample peak and trough and estimate AUC24
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Putting the ‘C’ in linezolid COpAT
C, = C &kt Ce =@if;ks}[:;: - ::4:]

k=CIlV = Cl=kxV
AUC,_,, = daily dose/Cl

Efficacy: AUC:MIC 80-120, T>MIC at least 85% of dose interval
Toxicity: AUC not > 300-350mg.h/L, trough not > 7-10mg/L




Snapshot of our TDM data

® 2025; ~128 patients added to database, reviewed 80 pts:
e 32.5% Female/67.5% Male
e 32 (40%) patients completed planned linezolid course
e Linezolid TDM indicated in 38 (48%) of patients

Reason for Linezolid TDM (n = 38)

= BMI > 30 kg/m?2

5

s

= CrCl < 60 ml/min
= DDI
CrCl < 60 ml/min and BMI >

30kg/m2
= CrCl < 60 mlfmin and DDI



Snapshot of our TDM data

* Of those where TDM indicated
e No toxicity observed, n = 15 (39%)
e Linezolid-associated toxicity observed, n = 23 (61%)

Linezolid toxicity observed (n =38)

Number of patients
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Snapshot of our TDM data

* Linezolid TDM performed in 11/38

Reason Linezolid TDM not performed (n =27)

16
14
12
10

Number of patients
[4.]
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Reducing the ‘C’ in linezolid COpAT?
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Reducing the ‘C’ in linezolid COpA :

Lab Number |RefLab Number M Date of Birth Q Date of Specimen |Date Booked In  |Source Code Pre-dose Linezolid level |Post-dose Linezolid level

2 17A003458495 175251522 E 05/09/2017 07/09/2017 ZNMGLG GLASGOW ROYAL INFIRMARY Blood 231
3 |18ADD357447 181340013PM4F 24/01/2018 230/0142018 ZMGLG GLASGOW ROYAL INFIRMARY Blood
4 |18AD0364190 181340333 24/05/2018 24/05/2018 ZNGLG GLASGOW ROYAL INFIRMARY Blood . 8
5 |128AD0D3B5602 18 1340388 Wi389 A 12/06/2018 13/06/2018 ZMGLG GLASGOW ROYAL INFIRMARY Blood =01 10.8
G |19AD0382219 19.5290094.A/95.C 09/01/20189 11/01/2019 ZM30G QUEEN ELIZABETH HOSTPIAL GLAS( Blood 3 2hr post dose: 22.9 mg/L
7 |19AD0383707 19.5290317.P/19.5200318.F 31012019 01/02/2019 ZMS0GC QUEEM ELIZABETH HOSTPIAL GLAS! Blood =01 53
8.3
8 |19A00384208 19.5290349.N/50.X 04/02/2019 05/02/2019 ZMS0GC QUEEM ELIZABETH HOSTPIAL GLAS! Blood 01
9 |19A00394347 19.5291202.0201.B 11/06/2019 12/06/2019 ZMSOG QUEEN ELIZABETH HOSTPIAL GLAS(Blood 14.3 27
10 |19AUU395345 18.5291321.B/322.X 24/06/2019 |25.l’05.i2019 JZMSOG QUEEN ELIZABETH HOSTPIAL GLAS! Blood 4 17.5
11 [19A00407379 195293142 BI143 X 03/12/2018 051242019 ZMS0G QUEEN ELIZABETH HOSTPIAL GLAS! Blood 121 19.3
12 |19A00408729 19.5293407.5 23M12/2019 24/12/2019 ZM30G QUEEN ELIZABETH HOSTPIAL GLAS( Blood . 11.6
13 [19A00408975 19.5293433.M 241212019 30122019 ZMS0GC QUEEM ELIZABETH HOSTPIAL GLAS! Blood 0.4 9.5
14 |20A00409810 20.5290078.M 07/01/2020 09/01/2020 ZMSOG QUEEN ELIZABETH HOSTPIAL GLAS(Blood
2 hr Post dose: 11.5 ma/L
4 hr Post dose: 8.4 maiL
15 |20A00410323 20.5290158.G/59.N/60.461.L 15/01/2020 16/01/2020 ZMS0GC QUEEM ELIZABETH HOSTPIAL GLAS! Blood 0.8 6 hr Post dose: 7.1 mgiL
16 |20A00412137 20.5290374.M 11/02/2020 12/02/2020 ZMSOG QUEEN ELIZABETH HOSTPIAL GLAS(Blood 12.9 236
17 |20400414000 20.5290495.5 10/03/2020 11/03/2020 ZMS0G QUEEM ELIZABETH HOSPITAL GLAS( Blood 3z4 46
18 |20A00414139 20.134011.J 11/03/2020 12/03/2020 ZMGLG GLASGOW ROYAL INFIRMARY Blood 05 9
19 |20A00414336 20.1340114.L115.G 13/03/2020 16/03/2020 ZIMGLG GLASGOW ROYAL INFIRMARY Blood 12.2 28
20 20400414379 20.5290525.G/526.N 16/03/2020 17i03/2020 ZNMS0G QUEEN ELIZABETH HOSPITAL GLAS! Blood arA 471
21 20400414668 2052905330 20/03/2020 23/03/2020 ZMS0G QUEEN ELIZABETH HOSPITAL GLAS! Blood 15
22 20400415112 201340124 FH25T 25/03/2020 30/03/2020 ZMS0G QUEEM ELIZABETH HOSPITAL GLAS( Blood 38 16.5
23 |20400415113 |20 5290547 H 27/03/2020 30/03/2020 ZMS0G QUEEN ELIZABETH HOSPITAL GLAS( Blood 57 200
24 20400421001 20.5290813.E 06/07/2020 08/07/2020 ZMSOG QUEEN ELIZABETH HOSPITAL GLAS(Blood 16 31.6
25 20400421000 20.5290814.Y 07/07/2020 08/07/2020 ZNMS0G QUEEN ELIZABETH HOSPITAL GLAS! Blood 233 302
26 20400421241 2052908317 10/07/2020 13/07/2020 ZMS0G QUEEN ELIZABETH HOSPITAL GLAS! Blood 27
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Antimicrob Ag ntJ
Int ] Antimicrob Chemaother At n b Ag Drugs R D (2016) 16:69-7%
Ag44(2014) 2010 Aug ”;':1_';[;??’”" DO NOT USE FOR ONCE DAILY
U247 23;54(11):4605- ssls—mj DOSING
4610
272, Pt T 282.56
285.46 305.20 304.42 300.04 257.83 300.76
165.34 147,00 nsraray 0[] na 129.16
401.94 458.54 480.97 499,70 399.08 467.16
755.02 923.37 1031.44 1104.90 849.31 971.56
392.84 446.56 467.48 484,10 388.48 454,16
198.10 190.19 186.73 150.30 173.07 175.96

Bland—Altman analysis examines the difference between each simplified method and the gold

standard for every patient, providing both the average bias (indicating systematic over- or

underestimation) and the limits of agreement (showing the variability in differences across individuals).
Together, these directly address whether the methods can be used interchangeably in a clinically
meaningful way.

The intra-class correlation coefficient can be a supplementary measure, summarising overall

similarity between methods on a scale from 0O to 1. However, it reflects consistency rather than true
agreement and may be high even with clinically important differences.
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Summary/conclusion

®* Mounting evidence advocating for individualised linezolid
dosing

* We plan to further analyse our linezolid TDM data

e Do our current TDM criteria identify those at greatest risk of
under/overexposure?

e How often are dose adjustments made based on TDM?
e Do these help avoid/delay toxicity and prevent treatment failure?
e Do they achieve predicted Cmin/AUC24?

* Looking at simplifying AUC estimation (trough - AUC?)
e Avoids patients avoid waiting on a 2h peak

e Patients only subjected to 1 blood sample
e Easier for the pharmacists to calculate



Thank you

® Fiona Robb
® The rest of the GGC OPAT team

* Mohanad Al-Habbal & Marketa Kosta (Severn Pathology,
North Bristol NHS Trust)

® Dr Cosmika Goswami (Bioinformatics Research Associate,
University of Strathclyde)
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