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Background and objectives: Oritavancin is a lipoglycopeptide with sustained bactericidal activity against Gram-
positive bacteria due to its prolonged half-life. This Systematic Review aimed to extrapolate, from in vitro/in vivo
or clinically study, the most relevant PK/PD target to inform therapeutic drug monitoring-guided oritavancin
dose optimization in clinical practice.

Materials and methods: Following the PRISMA 2020 Statement and adopting the PICO strategy, a comprehen-
sive search was conducted in PubMed, Scopus and Cochrane databases up to September 2025.

Results: Of 186 articles screened, 52 were considered eligible for full-text assessment. Nine studies were in-
cluded and proceeded with data extraction and synthesis steps. In vitro studies showed a marked concentra-
tion-dependent bactericidal activity at fCrax>4-16 mg/L against different bacterial strains, further confirmed
by in vivo animal models (fCmax/MIC>6 to 14). However, the only identified in-human daily repeated doses
study supported the findings of an exposure-response relationship with %fT > MIC as predictive of microbiologic-
al and clinical success.

Conclusions: The peculiar pharmacokinetics profile of oritavancin results in a borderline collinearity between the
two PK/PD indices fCpax/MIC and %fT > MIC in relation to microbiological and clinical success rates. On the basis
of available in vitro/in vivo data supporting concentration-dependent killing activity, a single 1200 mg oritavan-
cin dose should be adequate for most infections. In special patient populations, or when multidose oritavancin
regimens are adopted for long-term antibiotic treatment, therapeutic drug monitoring supported by expert clin-
ical pharmacological advice may be valuable to optimize the initial and next-dose strategy (1200 mg or 800 mq)
and to define the timing of re-administration.

activity against vancomycin-sensitive and

vancomycin-

Oritavancin is a semi-synthetic lipoglycopeptide antibiotic ap-
proved by the FDA in 2014" and EMA in 2015 for the treatment
of acute bacterial skin and skin structure infections (ABSSSIs)
caused by Gram-positive organisms in both adults and paediatric
patients aged 3 months and older.™?

The chemical structure of oritavancin resembles that of vanco-
mycin; however, it is derived from the natural glycopeptide chloroer-
emomycin through the addition of an N-alkyl-p-chlorophenylbenzyl
substituent on the disaccharide moiety, which enhances its

resistant Enterococci (VSE and VRE).>* As mechanism of action
shared with all other glycopeptides and lipoglycopeptides, orita-
vancin inhibits the transglycosylation step of cell-wall synthesis
in Gram-positive bacteria. In addition, oritavancin inhibits the
transpeptidation step of cell-wall synthesis by binding to the
bridging segment of the cell-wall peptidoglycan, a secondary
binding site that has not been demonstrated for vancomy-
cin.>~’ This secondary mechanism leads to the loss of the cell-
wall integrity in Gram-positive bacteria, causing depolarization,
permeabilization and rapid cell death.®?

© The Author(s) 2026. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/
by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

1of8


https://orcid.org/0000-0001-7809-077X
https://orcid.org/0000-0002-7127-2893
https://orcid.org/0000-0001-8460-0262
mailto:francesca.mattioli@unige.it
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/jac/dkag117
https://academic.oup.com/

Systematic review

The pharmacokinetics of oritavancin are most commonly de-
scribed by a three-compartment model, with a rapid initial distri-
bution phase followed by a slower and longer elimination phase
and a very prolonged terminal half-life (245-393 h).'%* The drug
exhibits extensive tissue distribution properties (volume of distri-
bution ~87.6 L), confirmed by diffusion in to blister fluids'? and
accumulation within lysosomes of several eukaryotic cells.!***
Oritavancin is highly bound to human plasma proteins (~85%-
90%).*> The drug is apparently not metabolized and is eliminated
slowly from tissue sites with <5% recovered in the urine and 1%
in the faeces over 7 days after dosing.'®

The approved dose of oritavancin for adults with ABSSSI is
1200 mg administered as a single intravenous infusion (IV) over
3 hours'’ or over 1 hour using the newer improved formulation. 8

Pooled safety data from the SOLO studies®® indicate that aa
single 1200 mg dose is generally well tolerated, with a safety pro-
file similar to that of vancomycin.

The long half-life of oritavancin compared with vancomycin, did
not result in a clinically meaningful delay in the onset or prolonga-
tion of adverse events. However, clinical caution should be exer-
cised when oritavancin is employed in multidose regimens, as
exposure-related toxicity may arise due to PK alterations during
prolonged treatment or in frail and/or special patient populations.

Indeed, due to its long half-life and broad Gram-positive activ-
ity, clinical interest in the use of repeated doses of oritavancin is
arising for the treatment of complicated infections such as bac-
teraemia, endocarditis, pneumonia, osteomyelitis and surgical
site infections.?’ However, there is still limited consensus regard-
ing the optimal number of administrations, dosage and dose fre-
quency when oritavancin is used in multidose regimes.?***

The efficacy of antimicrobial therapies generally depends on
the attainment of pharmacokinetic/pharmacodynamic (PK/PD)
indices that correlate with the microbiological and/or clinical suc-
cess rate.?*?®

Key PK/PD indices include the maximum concentration to MIC ra-
tio (Crnax/MIC), the 24 h area under the curve to the MIC ratio (AUC/
MIC), and the percentage of time during which drug concentrations
are above the MIC (%T > MIC). These parameters vary among anti-
microbial classes and serve as clinical indicators of therapeutic effi-
cacy, which is driven by the free (unbound) drug concentration
responsible for pharmacological activity. However, consensus re-
garding the PK/PD index that best predicts oritavancin clinical effi-
cacy in single- or multidose regimens is still lacking. For highly
protein-bound agents such as oritavancin (~85%-90% bound), ana-
lysis of the relationship between free drug exposure and pharmaco-
logical response may better explain clinical efficacy. This is
particularly relevant for drugs approved with fixed dosing regimen
(such as oritavancin), where total drug exposure may show limited
interindividual variability, while differences in the pharmacologically
active free fraction may influence therapeutic response.

Although free drug concentrations are not routinely measured
in clinical practice, analysis of oritavancin levels may provide
valuable insights into its pharmacological activity. In this context,
therapeutic drug monitoring (TDM) represents an important tool
for translating PK principles into clinical decision-making.

TDM is indeed a widely used tool in clinical practice to define the
optimal timing of re-administration of other lipoglycopeptides.?”-*®
However, a clearly defined PK/PD target to aid TDM-quided expert
clinical pharmacological advice for oritavancin remains debated.

The identification of clinical PK/PD targets derived from non-
clinical in vivo/in vitro infection models represent a fundamental
stepin advancing the understanding of antimicrobial pharmacology.

The objective of this Systematic Review was to extrapolate,
from available in vitro/in vivo or clinically study, the most relevant
PK/PD target to inform oritavancin TDM-guided dose optimization
supported by expert clinical pharmacological advice in routine
clinical practice.

Materials and methods

This systematic review of the literature was registered in the PROSPERO
database (CRD42024612220) and conducted in accordance with the
Preferred Reporting Items for Systematic Reviews (PRISMA 2020)
Statement?® to ensure the adherence to current reporting standards.

A comprehensive search on the PubMed, Scopus and Cochrane data-
bases was performed. The search string used to identify eligible studies
across the three databases, from inception to September 2025 was
based on a combination of Medical Subject Headings (MeSH) terms as vo-
cabulary and, where appropriate, a wild-card option. The research ques-
tion was structured to ensure informative study retrieval and to prevent
unnecessary searches using the PICO strategy.

The comprehensive search strategy adopted is shown in Table 1.
Briefly, the inclusion criteria were: (i) preclinical in vitro/in vivo PK/PD stud-
ies on oritavancin, clinical studies, observational studies and case report/
series including TDM of oritavancin concentrations and (ii) PK/PD analysis,
population PK/PD analysis and target attainment simulations investigat-
ing PK/PD relationships predictive of oritavancin efficacy. The exclusion
criteria were: (i) articles not strictly related to the research query; (ii) pa-
pers without sufficient information on dosage and (iii) research work not
matching the PICOS criteria. No filters of time or language were applied.
For further details of the search strategy, see Table 1.

After removal of duplicates by M.S., articles were independently
screened by two authors (G.B. and F.M.) on the basis of title and abstract
using the Rayyan platform for Systematic Review.>® Any case of disagree-
ment was solved by discussion until consensus was reached or if discord-
ance persisted, a third researcher (E.P.) was consulted.

The full texts of relevant identified studies were then further acquired
and assessed against the inclusion/exclusion criteria by four authors (G.B.,
E.P., V.M. and F.M.). Each reference for the selected articles was then
checked to not to miss any relevant studies.

Data extraction and synthesis of the included articles were carried out
by three authors (G.B., M.L.C. and M.S.) to determine type of study, PK/PD
parameters investigated, which dosing regimen was adopted and the
most relevant PK/PD index for TDM-guided efficacy target attainment re-
sulting from data synthesis.

Results

The search query yielded 140 articles in PubMed, 158 in Scopus
and 22 in Cochrane, resulting in a total of 330 articles hits after
the inclusion of 10 articles by citation retrieval. After removal of
144 duplicates, 186 were screened in Rayyan on the basis of their
title and abstract. During this procedure, 134 articles were ex-
cluded due to irrelevance. The remaining 52 articles were consid-
ered eligible for full-text assessment, which was conducted on 51
articles after the exclusion of one record that could not be re-
trieved. The data extracted from the nine articles included at the
end of the Systematic Review process (Figure 1) are presented in
Table 2.

The included studies spanned a period of 27 years from 1993
to 2024.
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Table 1. Search strategy adopted in the present systematic review

Search strategy Details

Search string (‘oritavancin’[Title/Abstract]) AND (‘Pharmacokinetics’[MeSH Terms] OR ‘Drug monitoring’[MeSH Terms] OR ‘pharmaco*[Title/
Abstract] OR ‘PK’[Title/Abstract] OR ‘PD’[Title/Abstract] OR ‘PK/PD’[Title/Abstract] OR ‘model*’[Title/Abstract] OR ‘TDM’[Title/
Abstract] OR ‘therapeutic drug monitoring’[Title/Abstract])

Inclusion P (patients/population): Patients/animals treated with oritavancin-based regimens, or oritavancin in vitro/in silico studies
criteria I (intervention/exposure): Oritavancin-based regimens therapeutic administration with drug monitoring or oritavancin PK/PD
analysis
C (comparisons/ no comparator
comparators):
O (outcome): Oritavancin PK/PD target for TDM
S (study design): Preclinical studies, Clinical studies, observational studies, case report/series, in silico studies
Databases PubMed, Scopus and Cochrane
Exclusion Study design: articles with insufficient PK/PD details
criteria
Time filter None (from inception)
—
L=
10
'g Records identified from: Records removed before screening:
= Databases (n = 320) > Duplicate records removed
E Citations (n = 10) (n=144)
T
—
v
s |
Records screened Reports excluded
(n=1886) —> (n=134)
A 4
Reports sought for retrieval Reports not retrieved
=] (n=52) (n=1)
=
@
o
3 v
Reports assessed for eligibility Reports excluded
(n=51) » (n=42)
—
v
)
3 o _
) Studies included in review
S (n=9)

Figure 1. Systematic review Prisma 2020 flow-chart.

30f8



ic review

Systemat

(b 008 Wiy **)))

/6w 91
VSYA puD (Bu 007 Wiody 4Bnoay)) sonauy
VSHW “VSSIW aspyd-Aipuonbis 008 **“2J pup 00z *°“'3/ 531 1D SUIDAIS YSYA PUD /6w g0 Buny swiL
1sUIDBD 199)49 |DPIDLIBIAD] VSHW “VSSIW 9spyd-Aipuoiinis 1suimbo AJIARDD |opIdLIR1dDg (Bw 007 W0y XPWy)) ybnon ) <6002
104 7/bwl 91—+ < XPWH) JU9pURdapP-UO0IIDIIUIIUOD PAIGIYXD UIDUDADIIQ « /6w 4 xouy) 0.431A Ul ‘Ip32 Aaeg g
4 0T 10 YA Isuipbo pup
Y #¢ 1D SUIDAIS YSIA I1SUIDDD 10PIDIISIODG SDM UIDUDADILIO (Bwi 0O WioJy UBnoH
(/6w 91) 8s0p Bui 0Og UL Wiy W) pardipaid 1y . 1/bw z
U4z pup TT usamiaq (Bui 008 wouy X))
YA PUD YSIA 15UIDBD 13349 3SA 1SUIDBD PUD Y T UIYIM YSYA PUD YSYIWN ‘VSSIW 15UIDbD /6w 91
|PPI2181IDq Joj 7/bw 9T <XPWH) (I} 0TH0] £—) AUAIIOD |DPIDIIIIDG PAIISXD UIDUDADIIO (Bw Q7 WioJy UBnony Sol18uly
ISA VSN “(1/bwi #) subwiny ur8sop bus 00z b wouy X4/ paipaid iy Ybwgo  Bump swiy
‘VSYW ‘VSSIW 1sUIDbD 129442 SUIDJIS FYA PUD ISA VSIA ‘VSUA VSN ‘VSSW (b 00z Wouy *PHD)) ubnosy) 46002
DPIdLIDIIDG 404 /B £ <XPW) 1o buly Juspuadap-UoIINIIUSIUOI PAADIASIP UDUDADILQ - /6w 4 xouwy) 043IA Ul ‘Ip 12 AKoypdw
(60°0=d Ty
=¥40) JIW < 1J% pup asuodsal |p3160j0IqoIDIW UDIMIDG
diysuoip)ai b pajpanal sisAIpub uoissalbal 213s1boT .
%ZZ= DIN <1J% b yum syusinod
95041 404 9%/ 8 SDM S$5322n5 |D2IUI Jo A3jigpgoad sy] «
%ZZ< DIW <1J% D yum syuannd asoyy
10} 9% €6 SDM $5320NS 102160)0IgoIdIW Jo AYjiqpgoid By] . Kop/by/bul 0T-G JIN < 14%
pa11wl) Udaq Sby PILWBDISIIDG Ylim siuannd UOIID|DISD 9SOP JIW/7E%NVY uowiny 9007
%ZCI DIN<1J%  buowp Aopdiys Jo) sdiysuonbial dd/Md JO UOIDNIDAS BY] « JAI dno4q JIWN/PYY)  -ul ad/d ‘Ip 39 lUDUADYY €
DI A0GD SUOIIDJIUSIUOD punoqun
pabuojoid Ag upyy JayipJd X°wH ybiy Aq paziwndo 11399
sipaddp Adpd1y4a uIPUDADIIQ 303 35966NS DIDP 3say] «
%05 03 %%~ 0 DIN <L)
109)42 % PUD % T~ JO 011DJ DIIN/*°*)J D YlIM PIIDIDOSSD SDM 13344
JOWIXDUI 10} %0G O3 %ZH~ JDWIXDUI-ID3U ‘SD3IBYM “%0Z O %/ T~ JO DIW <1J% pup
40 DIN<1J% PUD 4T <DIW/“D) 9~ JO 013D DI/ D D Yim PaIDID0SSD SD SISDIS |DLDIIDY
SISDIS (#5°0 24) DNV PUD (780 ,4) DIN<L Op Bx/6w DIN<1J
1DLISIID] U104 %O0T O} %/ T~ uby1 A3IAIDD |DPIDLIBIIDG YIM J19119q 91D]3440D 03 sipaddp 07-SZ°0 UonD|pISd JIN/ONY 26€002
40 DI < 14% puD 9 <DIW/*“2J (€6°0 £4) **) UPUDADIIQ “DpOW XDW3 AIOUQIYUT YUM + 350P Al 21bulS JIW/*D) onin ul ‘Io 32 upjfog 7
43¥4A 3SUIDbD 109449 Buly JUSPUSAIP-UOIIDIIUSIUOD
P3aUQIYXS UIDUDADIIQ ‘@J0UIyINS »
DI X # UOIIDJIUSOUOD 1D YSYIN JO SRIEI 1eL661
JIWX%# <D UIDAS D ISUIDBD ALIAIDOD 1DPIDIISIIDG PRIGIYXD UIDUDADILQ aN Buny awi 04IA Ul D19 JAIBN T
oWQL 104 Xapul dd/Md IUDAS)Y sjuiod Aoy uswibal pa1pbiisanul ubisap 31Uy
9bpsop uPUDADILQO sia1awpind Apnis
Aad/Md

S9IpN3s papn|aul 8y} woJy sbuipuly jo Aipwiwins *z 91qpL

4 of 8



C

J

ic review

Systemat

"pauILLIDIBP 10U ‘gN DIW 241 9A0gD UonDIUSOU0D bwispld
ybnouy 9214 DI <UNO15] 9T BY1 01 SAIND BWIT-UOIIDAIUSIUOD BY] JSPUN DIID INOY-H7 331) 10 01D DIIN/72-0INYS DI BY1 SBWIN INOJ SPaIXa UOoIIDAUSIUO0I DWISDId Brup :IWXYy <)
(%107 48quiandas 6-5 (¥SN 2d ‘Uoibulysppn) Adpiayioway) pup s1usby |DIGoIdILIUY UO SDUBISJUOD 2UBIDSISIUT YIhS "60ET-V 491504 'II PUD [ 00S Ul Pa110ud SISSSaY

Y1im sjuaiind wioJy DIop Uo paspg Adpdiya 10} sasA|ouD diuupuApodnwInyd-d3auniodpwInyd UIDUDADILQ ‘D 39 ‘IND 0UIgNY ‘df ]9UIWIDH ‘NS IUDUADYE) 9JN3DJa11] 94} WO} 9]qDASIIJ JoU
S13X33 1INY SU “Unamoy 10z 49qwia1das 6-6 *(vSN Od ‘uoibuiysppn) Adoisyioway) pup sjusby |0IGOJDIWIIUY UO 92US434U0D) 92USIISISIUT YIHG 93 1D 19350d D Ul (4 T07) ‘0 39 lUDUADYY
Aq pa1ussaid som yaiym ‘susind ul 9suodsa4 101Ul UIDUDADILIO 404 S3IPNIS 101Ul AU bulnp payiuspl 196401 dd/Md A1puiull2ad 343 SO SHIOM JUBIBHIP J9A0 PAUI S 89S/ T < IIN/INY,
“(Y/b3y/Bw OT) UIW 06-09 JIA0 pasnyul a4am (App/by/Bul 0T 40 8 ‘G°9 ‘G) SuaWIIDaJ UIDUDADIIO AT |DIIUBNDAS JNOJ £0J3UOD 4O UIDUDADIO JO SADP 4 T-0T 03 PaUDISSD ALUOPUDI 249M SIUBIID
"B%/BW-0Z-57"0 UOIIDIDISS BSOP UIDUDADILO AT 3]BUIS,,
‘WAL UIDUDADILIO J0J PRIJIAUSPI XaPUI Od/Md JUDASIRJ 1SOW,

aN

I <o)

aN

DI/ D)

UOIIDJISIUILIPD JO 3)Npayas
Jowiindo pup s38b403 yd dUISP 03 PaPadU 34D S3IPNIS JBYLIN
Adpiayy anissaiddns

w9}-buo) 404 uondo an3I3443 UD 9q ADW UIDUDADILIQ

juanpd Yona ul JIW/ONY Pup a)oid awin
-U013DJ3uadu0d 31p1doiddop aA31YydD 03 BuISOp UIDUDADILQO
101D} PUD 3ZIIPNPIAIPUI O3 |00} |DIUDSSS UD S| WAL

/6w sz°0
> DI 404 ('G€9°Z< punoqun 9a4) ,895°/ T Bnup 0303 Joy
uonDpINWIS JIW/JNY SIUDID UsWIbas 9S0P-0M] UIDUDADILQO

(brup

994} puNOguN) S}33M 9 pup (bnJp |10} J0} UOIIDINWIS)
Syo9Mm g 4oy (Julodypalqg Aygndsosns) /6w z1°0<
SUOIIDJIUSDUOD SIUDID USWIDa) 9SOP-0M] UIDUDADILQ

9|35 60] D UO (%/ /= ,4) INV PUD (%E8=4) DIN<L Aq
PIMOTI0} (%96 = ,4) AUAIIID UPDUDADILIO P312IPa4d 158G *°1)

papinb-wal
‘SY9aM Q¢ JINO SISOp
bu 0oz Jpruanbas p89G°LT
sjuanondino o1 <DJIW/ONV
§XpoTb

‘Ul 0OZT 1z 9SD)
#XpoTb bw 008
usyy ‘bw 00ZT ‘T 9sPD DI < YBnon5)

£ Aop 10 bw 008

+0 Aop 10 Bw 00ZT JIN <INV
:uawlibas asop-om| JIN<1L
JIN <L)
JIN/ONYY
Bx/6w 0z JIW/ D)

1oday
9sp) WAL

SIS
°9s0) WAL

0y)is ul

OAIA UI

6c(7200)
0 39 owouong 6

46(¥200)

‘Io 39 luupAolbUOg 8

,¢(0202) ¥ d
‘UoSINH

9“3 MBS0y /L

0:2107
‘ID 1o °soIquly 9

50f8



Systematic review

The studies from Mercier et al.,*' McKay et al.>* and Belley
et al.> reported in vitro time-kill studies using different bacterial
strains, whereas Boylan et al.?? and Ambrose et al.>® reported in
vivo results from neutropenic mouse models of infection.

Bhavnani et al.** was the only identifiable in-human efficacy
PK/PD study.

Rose and Hutson®’ attempted to estimate the efficacy of a
two-dose oritavancin regimen through in silico trial simulation
analysis, while Bongiovanni et al.*® and Buonomo et al.*° re-
ported a case series/report on TDM-guided multidose oritavancin.

Given the heterogeneity of study designs (in vitro/in vivo ex-
periments, simulations and case reports), formal risk-of-bias as-
sessment tools such as the Cochrane RoB or ROBINS-I were not
considered applicable.

Discussion

The prolonged plasma half-life of oritavancin (245-393 h) makes
it challenging to distinguish the effects of the key PK parameters
Crnax, AUC and %T > MIC on microbiological and/or clinical success
rate following single or multidose oritavancin treatment.

Analysis of the included in vitro microbiological efficacy stud-
ies (Table 2, study numbers 1, 4 and 5), suggests that fCrqx ap-
pears to have the best correlation with bactericidal activity
against different bacteria strains at concentrations mimicking
clinical fCnax drug plasma level deriving from single dose of
200 mg (>4 mg/L) to 800 mg (>16 mg/L). In particular, fCrnax>
4 mg/L appears to be bactericidal against MSSA, MRSA, VRSA
and VSE strains, whereas fCmqx> 16 mg/L appears to be required
for bactericidal effect against VISA and VRE strains.**
Interestingly, at fCnax>4-16 mg/L oritavancin also exhibits
concentration-dependent  bactericidal  activity  against
stationary-phase MSSA, MRSA and VRSA strains,® suggesting po-
tential  activity against  biofilm-forming  colonies in
difficult-to-treat sites of infection, such as prosthetic joint infec-
tion, vascular catheters, pacemakers or in the case of endocardi-
tis (native or prosthetic valves).

In vivo animal models (Table 2, study numbers 2 and 6) con-
firmed the marked concentration-dependent killing observed in
vitro, as fCmax/MIC (ratio of peak free drug plasma concentration
to the MIC) was identified as the PK/PD index with the strongest
association with efficacy.®? In particular, Boylan et al. 2003 (in
vivo mice model of Staphylococcus aureus infection) reported
bacterial stasis as associated with a fCqx/MIC ratio of ~6 and
a percentage value of time the free drug plasma concentration
remains above the MIC (%fT>MIC) of ~17% to 20%. Whereas
near-maximal was reported with an fCpqx/MIC ratio of ~14 and
a %fT>MIC of ~ 42% to 50%.%%33

Although Crex (r?, 0.96) appeared to correlate slightly better
with bactericidal activity in vivo than %T > MIC (r? 0.83), this bor-
derline collinearity between the two PK/PD measures is not unex-
pected, since the long half-life of oritavancin grants
concentrations above the MIC for 100% of time in most
cases.**>® Indeed, a single oritavancin dose of 1200 mgq is ex-
pected to maintain free drug concentration above the
Staphylococcus aureus EUCAST clinical breakpoint of 0.12 mg/L
for a median duration of ~21 days®” in most patients.

Consequently, the only identified in-human study** (Table 2,
study number 3) supported the findings of an exposure-response

relationship between %fT>MIC and microbiological response,
with a similar association observed for clinical response.

The probability of microbiological success was 93% and the
probability of clinical success was 87% in patients with a %fT>
MIC >22%.>* However, this proposed PK/PD target should be
carefully interpreted, as it was derived from a context of repeated
low daily dosing regimen, whereas nowadays oritavancin is ap-
proved as a single 1200 mgq infusion or is prescribed off-label as
multidose regimens of 1200 mg or 800 mg.

The high microbiological and clinical success rates in-human®?
observed at a relatively low %fT > MIC threshold (>22%) may be
explained by the peculiar PK/PD properties of oritavancin. These
include: a marked initial concentration-dependent killing effect
mediated by permeabilization of the bacterial wall causing rapid
cell death induced by its secondary mechanism of action,®°
which is then further sustained over time by its primary mechan-
ism of action of cell-wall synthesis disruption.>* Moreover, the
very long elimination half-life (245-393 h) and accumulation
within macrophages'*'* may further facilitate drug delivery to
difficult-to-access infection sites.

Although the only included in-human PK/PD study involved a
relatively large sample size for the peculiarity of the treated infec-
tion type (bacteriemia) and drug investigated,®® the available
clinical evidence remains insufficient to draw definitive conclu-
sions regarding the role of TDM for oritavancin in routine practice.
Similarly, the single in silico study (Table 2, study number 7) and
the two identified TDM case report/series (Table 2, study numbers
8 and 9) do not provide robust evidence to establish validated ex-
posure targets.

Nevertheless, based on available in vitro/in vivo data of
concentration-dependent killing of MSSA, MRSA, VRSA, VISA, VSE
and VRE strains at fCmax>4-16 mg/L (Table 2), and considering
that the new improved oritavancin formulation provides a mean
Crnax OF ~148 mgl/L following a 1-hour infusion,®*° it can be hy-
pothesised that a single 1200 mg dose should be sufficient to treat
most infection types in most patients cases. This assumption is
supported by the drug’s prolonged half-life, which ensures sus-
tained %fT > MIC, along with an estimated free peak concentration
(fCmax) of ~14.8-22.2 mg/L, values consistent with bactericidal
thresholds identified in preclinical models when assuming protein
binding ranging from 85% to 90%*"°.

However, in special patient populations with potential PK altera-
tions due to comorbidities (e.g. obesity, impaired renal function,
chronic or acute liver failure, etc.) or when multidose regimens
are adopted for long-term antibiotic treatment, TDM supported
by expert clinical pharmacological advice may be valuable:

« to decide the initial dosing strategy (1200 or 800 mg) based on
expected PK variability, aiming to achieve efficacious fCinax le-
vels without exposing the patient to unnecessarily high con-
centration levels that may increase the risk of adverse events;

« to determine the best next-dose timing of reinfusion and ap-
propriate dose selection (1200 or 800 mg) to prevent fCin vVa-
lues—used as a surrogate of %fT>MIC—falling below the
EUCAST MIC susceptibility breakpoint of 0.125 mg/L.

Conclusions

The peculiar pharmacokinetics and multiple mechanisms of ac-
tion of oritavancin result in a borderline collinearity of the two
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PK/PD indices fCmax/MIC and %fT > MIC in predicting both micro-
biological and clinical success rate. This raises the possibility
that different PK/PD drivers may predominate at different phases
of the exposure profile.

On the basis of the available in vitro/in vivo data of
concentration-dependent killing of most bacterial strains at
fCrnax>4-16 mg/L, a single 1200 mg oritavancin dose appears
sufficient to treat most infection types in most patients.

When MIC testing is available, it is advisable to verify that the
fCmax/MIC ratio is >6 to achieve bacterial stasis or >14 to obtaina
near-maximal bactericidal effect.

Considering that the fChqx resulting from a 1200 mg dose
(1-hour infusion time) is ~14.8-22.2 mg/L in most patients, the
fCmax/MIC ratio would be expected to far exceed 14 for strains
with MIC<1 mg/L, ensuring bactericidal activity. However, from
an Antimicrobial Stewardship perspective, oritavancin may po-
tentially be overdosed in special patient populations leading to
potential adverse effects related to excessive exposure, which
should therefore be carefully evaluated.

Indeed, in patients with potentially altered pharmacokinetics
or when adopting multidose regimens for long-term therapy,
TDM supported by expert clinical pharmacological advice may
be most valuable to select the best personalized initial dosing
strategy (1200 or 800 mg) to achieve targeted fCrax>4-
16 mg/L without exposing the patient to the risk of overexposure.
It may also support optimization of the next-dose timing of rein-
fusion and dose selection (1200 or 800 mg) to maintain fCpn va-
lues above the threshold of 0.125 mg/L (Staphylococcus aureus
EUCAST MIC clinical breakpoint for susceptibility).
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