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No significant differences between generics Vancomycin (VAN) Products from Europe and America in the Treatment of
Methicillin-Resistant Staphylococcus aureus (MRSA) Experimental Endocarditis in Rabbits: a confirmatory study
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Background / Objectives

= Concerns hawve recently emerged about the potency and the guality of
generic vancomycin (WVAN) products aporoved for use in humans, based
on experiments in 3 newfropenic mouse thigh infection modsl.

= Wie previously found no statistically significant differences between 6
generic VAN products from Europe and Amenca, in the model of MRSA
aortic valve endocarditis in rabbits. However, due to fmited sample sizes
per genenc (n=10) and muliple comparisons, these expenments may have
been underpowensd fo detect dinically significant diferences.

= Tor confirm these results, we a face-to-face i of the
two VAN generics that demonstrated the highest and the lowest
bactericidal effect in ouwr previous study, with additional experiments and
increased sample szes.

- Bacterial strain. 5. swewus stmin COL is @ homogensous, highly
methicllin-resistant isolabe (AN MIC 1.5 pgiml)

- Antibacterial agents. VAN penerics were bought from local dmug
purchases companies and prepared foiowng labe! instructions

= Rabbit endocarditis model.

-The protocol was i kespng with French legislation on  animal
expenmentation and was approved by the local Animal Use Commities

- To estabiish endocardits, 3 pofyethylens cathetsr was positoned aooss
the aotic valve, and 24 hows later, 1 mi of 0.8% saline containing ~ & x 107
CFU of COL was injected intravenously

- A rabbits = each group were treated with im VAN genencs from APP
{USA), or Hospira (Spain), 60 mo'kpg bid during 4 days. Rabbis were
euthanized 12 h after the last WAN dose. Aortic valwe vegetafions and
spleens were remaved.

Data analysis. Bacterial titers were expressed as log™ CFU per gram of
tssue. Cuitures yelding no growth were scored as steride, and assigned a
walue of 1.7 log™ CFU. The two groups were compared wsing chil test for
sterfity rates, and non-paramefnic Wicoxon tests for tlers of residual
organisims. in wegetations and spleens, with Bonfermoni cormection methods to
estimate adusied P-vaiues.

In addition, we compared the rate of emergence of VAN-resistant sub-
populations in rabbits treated with the & VAN generics previously
tested, as previousty reported (Riodnguez et ). Briefly, the area
unider the VAN concentration wersus the log, ., CFUmMI cunve

{ALC) was calculated, and e resstance frequency at each concentration
was defenmined by dividing the numbesr of CFU that grew in antibiotic-
containing agar by the total population in antbictc-free plates.

The intensity of the effect {[E} was caloulated as the difference between
e ALCs of the controd and treated groups by the following formuia: IE =
AUC e - AU e

Comparizon of the VAN generics who had the
lowest, and the highest bactericidal activity in

the previous study (20 rabbits/group)

Resistant sub-populations of MRSA after VAN generics exposure
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No significant differences between the VAN
penencs with the highest (Hospira), and the
lowest {APP) bactericidal activity, even after
increasing the sample sizes, i terms of

- arganism fiters in wegetations, and in spleens
- proportons of spleen and vegetations sterilized

» No significant differences in terms of resistance
selection under treatment between & VAN
genencs approved for use in Europe and America
{Akron, APP, Hospira, Mylan, Sandoz and Téva)

» This holds true even for generics who were
found sub-optimal in the neutropenic mice model

ALC {area under the VAN senmm concentration vs. the log,, CFWml curve)
Mean * sd Median [g1, g3]* min, max
Total (n=42) ity i 246239, 258 2L
Akron =0} BT+ 26.1[24.7. 25.4] 238,264
Appn=T) a4 24228, 24.0] 21,248
Hospira (n=3} 21+18 258251, 27] 244,281
Mylan (n=4) 433 T4 [351.287] 2383
Sandoz (n=5) b R 271 [25, 28.6% 247,284
Untreated (r=10) M5+ 18 24.5[23.8.254] 218,271
Tewa (n=T) 243 =1 4.4 [23.5, 25.1] 232 2518
Intensity of the effect ™
Mean + sd Median [q1, g3]* miin, max
Total (n=42) 08=2 0.1 [-1.9, 08 45,35
Akron (n=() Or=1 -0.6[-0.8,-0.2] -2.3,08
App n=7) 1.1=14 0503, 1.7] 04,35
Hospira (=3} 1618 -1.4 [-2.5,-08] -3.8.01
Mylan (n=4) -28+33 -2B[-5.2.-0.6] B.5,07
Sandoz {n=5) 23=18 -26[4.1.-08 4302
Untreated (r=10} o=18 008, 0.8 28,27
Tewva (n=T) 2=1 0.1 008, 1] -1:1,13
*gqf =23th ife, median =530th percenfie, g3 = T5th percentie.
~ The infensily of the affect (TE) = AUC, . - AUG, e
isons using Wilcoxon rank sum test
Akron APP Hospira Kylan Sandoz
D475
1 D604
1 1 1
1 014 1 1
1 1 1 1 0512
iustment method for mutiplicly tesfing: Bonfemonm

»In this stringent MRS5A endocarditis model, additional investigations

found no significant differences in the in vivo bactericidal activity of

generic VAN products currently used in Ewrope and America even after

increasing sample sizes, and ftesting for resistance selection after VAN

QeSS SXpOsUne

» Limitations:

il we could not compare generic VAN products with the innowator, as Bi-
Lilhy halted its production in 2005

it} these are not non-inferiority studies (sample sizes requirsd not realistic)
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= Methiclfin-resistant Sfapfyiococcws awews (MR3A) accounts for up to 173 |
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Background/ Objectives

During the decade, Slaphpiooceus araus has beoome T neding mese of isfecivn endocendis (IE]
Wit Europe afed Mafihem Amarios

Lage and phospedtive epdemectodionl sudes of Sashplooocan acormus Sasieeeimia (SAR| ae ram sinoe 2000
| Wi, Fiaevsishadn, Fonabkern, Firnksishsin)

Dibjuriive: i identify factors mssociried with infecivw esdocarditls in palients presesiog wit 5. aursus
sz s i

Al aciok parsents i whom § BAD was shsenvad batwesn Al 2000 mnd Ddober 2011 I the & French Lnkansy
TS partisnating i the Elily were rospecivly enfoled

-EAS wan defined & ol mat one biood cfue pelding § ausa Palienis Paving catfelen ooloniaion wen
Encuded

r Trarsesonhagesl echoosriograghy wis Sniournged bl was nol mandaory

» Caben wers disifed o defnde, possibie of eeoluded IE aooording o the Duke-l| cessfoation by & college of
chinicla 0 sach perbciding tesgtal

+ Pttt absocated with Safindi (E in pabii whi weis DO! banalered [ [E wiis Sl ey sthaa
Fagtic rag T

The VIREZTA 2tudy Group:
! el cantis: Besangon: Cabamme Chiczs, Sode Cutde, Cédle Decolies Seson, Buno Hoes,
Habeke Pary, Luse Velorstti Dijon: Paodl Chévenet JeanChiaophe Exher, Mane-Chstne Crisan
Caferires FerisedTh, Aok Phetint, Linsf Fireth. Lyon: Mane Cilarn, Calhaning Coms, Frangos Delhaym
Mafa Hedid, Pasosle Racech. Monipoiie:. Audey Coma, Floeoee Saller, Philpee Cémuad. Fbidrgr Josn-
el Le Mong, Catherine Spofisuch, Seogues Reynes Nancy: Neja Alida, Thatty CotoL ecomgia
Frangeis Coefvinged Nathabe Eai Lovare lsbranchant, Aol Lorniswshl Hepha Maleia, Thany May
ChrElng Setar-Sily Nimes! Mahahe Beaios, Jes-Fiiliee Livane Caberne Lechiche, Abet Soflo Pais:
Harwiet Dl Bl The Hulssrim, B lung. Catherie Lo, Pateds Longust, Ragmond
Ere Sefissant, Audrey Beone, Pame-Yves Donila Fabsenre Lo Gas, Chislan
Bharpusi Revenl Piare Tahevin, Elbs Thebaul
Lo dinaicn eod slatadonl selvids: Frangos A, Pane Brequel, Wane-Lne Eroedig, Leetia Winery
| Catire Natondl e Silignce deb stacheiocodiige. Mohilo B, wabine Ehara, Anme Trten, Fafgos
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Four Cases of Ceftaroline Salvage Therapy for Complicated
Methicillin- Resistant Staphylococcus aureus Infections

HealthCare
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- A 35 year- ol femde with 2 past medical history of polyglandular = A I3 year- old male with 2 past medical history of cerebral palsy and
autoimmune syndrome was approaching completion of & weeks of wventriculo- peritonesl shunt requiring multiple revisions presented four
outpatient DAP 7mgfkg as trestment for cenvical discitis when found days sfter endoscopic thid ventri with faver of 40 C and
o be bacteremic with MRSA, She was admitted and started empirically leakage of dear fluid from the surgical wound. Upan admission 2

506 diarhs,

VP S fetion el ekt
Flegpnts enidim acess meringite

by the
mecord and evalusted for dinicsl and
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[rr— [MIC) were by Phoents sutamae sussotisliy on VAN for 2 days before the new isolsts was identified as 2 DAP nan- previously placed Rickham resenoir was sungically removed, samples Pusltive 5{""!92'59,"";‘[:._'21 CRupl®l  Bed LM g0
system or Bec All petients fiad MRSA isolates that demeestrated slevations i VAN susceptible, vencomycin-intermediate 5 sweus and therspy wes of purulent drainage and cerchrospingl fhid (CSF) cubtred, and the — Qs T day Shent::tay 71 i

avd DAP MIC wéile trestment, Thnes isolstes were found to be DAS pon- mangeétoLZD\AFtechEgba:mmlrForEd on LZD thera e'ﬂwasstafhid on VAN, c\efep‘n'e,snd metronidazole. Cultures 3 =
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= The National Hospital Safety Network surveillance of antimicrabial
resistant pathogens associated with healthcare scquired infections:
reports Staphbcocois sursws &= the mest frequently isolated
organism, representing 15. E% of all nosccomial pathogens.®

+ An increasing proportion of Sephpbcocois suscs ae now
resistant to frst- line therapiss such as betalacams and the
ghycopeptide vancormycin, A

« Ceftaroline is an n oeph:lusponn with activity
against MRSA which rusten successfully employed in the
treatmeant of a variety of serious infections in isolated cases.*

+ Cefaroline has also been shown to synemgistically enhance the
activity of bath vancomydn and daptomydn ageinst staphylococd
with reduced susceptibilities to either agent.®®

« Data pertaining o four patients with MRSA infections Md'l
deceased susceptibiliy o DAP and VAN encouniered by
infectous disease consllt senvice were colleced from the "ned“:nsl
record and evalusted for dinical and microbiclagical outcomes.
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medical hismory of non-ischemic

o placement of biventicular imglantable cardioverter-
deﬁl:ﬂlla‘hu' (KD] and left ventricular assist device (LVAD), presented
with MRSA bacteremia, The petient was approaching
wnpletlcm offaul wesks af VAN merawfurmisa bacteremia and
orasumed infective endocarditis. DAP Bmg/kg was empirically initiated
wpan admi The recurrent MRSA isclate was inftially reported via
BD Phosnix® as VAN MIC <imglL, h subssquent testing via
Etact revealed the VAN MIC to be 3mg/L. The initid DAP MIC via Etest
was 0.5mg/L. While on DAP therapy, patient underwent removal of
ICD and thres leads dus to evidence of endovesoular lead infection.
Despite ICD removal, patient remained bacteremic and after eight
days on DAP therapy, gentamicin was edded at 1mg/kg every 8 hours
for synergy. Subsequent to the persistence of bacteremia and dimbing
DAP MICs, the patient was switched to CPT 600mg svery 3 hours after
10 days of DAP therapy. Blood culures deared within 48 hours of OPT
inftiation and remained negative. The patient was discharged on six
weeks of CPT and oral RIF 450mg every 12 hours. Over the course of
treatment DAP MICs increased from 0.5 to 1.5mg/L. while VAN MIC
remiined between 2 and 3ma/L.

UK HealthCare

« A 45 year- old female with a past medical history of inravenous dru

abuse initially presented to an outside institution with complaints
productive cough, chest pain, and intermittsnt fever The
pauer\‘t‘s condition quickly deteriorated requiring intubation. Chest »-
ray was suspicious for pneumonia, blood and sputum cultures were
fourd w be positwe for MRSA, while wans  esophagesl
echocardiogram was negative for vegetations. LZD wes empirically
started and comtinued for three days, after which the patient was
tansfared to UK HeshhCare due to deteriorsting condition and
persistent MRSA bacteremia, DAP 6mg'kg was added to 7D wpon
transfer, and fter 36 howrs addtional susceptbilty testing vis Eex
revealed reduced susceptibilities to both DAP and VAN (MIC 3¢ and
L suely), LZD was replaced by CPT g every 12 howrs,
ﬂ?ﬂwmzmensm os(::rnyelni?;rd dimm a and
phlegmon located within the dower cervical sgine 24 hours laer. In
response, DAP was incressed to Smg/kg. Blood cultires cleared 34
hours after dosage increase. Significant reduction in phlegmeon and
abrscess sze wes noted on subsequent MRI, Aftsr 20 days of DAP and
CPT the patient developed a suspected drug- induced resh and was
switched to LZD mma‘ﬂ'}emw. Two weeks later the patient wes
discharged home to complete an additional six weskes of orzl LZD.

Conclusions

+ These cases add m the growing dinical evidence supparting the use
of cefardline in the teatment of serious MRSA infections including
those which have failed previous therapies.

= Further investigation will be required to better sluddate the role of
ceftaroline both as monctherapy and as an adjunctive agent in the
reatment of serous MRSA infections,
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