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Healthcare burden in Hong Kong



HA Overall - Average number of ARE first attendance per day
in acute hospitals in 2013 (up to 14 Dec)
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Bed occupancy in Medicine,

Department of M&G, PMH
Daily Bed Situation after All Totally Discharged

for the Month of Janua

Total no. of

Discharges
(Incl. Confirmed T/O other Dept./

2014

PMH

aill_one2free 3G

£11:20

Occupancy Rate

Other Information

201247 A31H T4

; Extra No. of Hosp and Death fter all discharge 4
Date Pa:ﬁ;ts Patients | Admissions [ Already pPending k Total = Sutflow <D oLn <CaMS> G: M&G over
Discharged | Discharge | Discharge M/177 F/152 other — — 110% h|gh bed occupancy
B) A-B)/177 | (A-B)/15 Dept Ccalled Confirmed | Waiting Confirmed | Waiting
F |[cc]ec [M [ F [M[F [m]F MIFIVI[FIM][F[VM]F[m™ m | = | | call for male 113% &
1 HIBHEHEFCEEEE FRECCH R 2 HEBEEHEEHEEB I S BRHEGHAGHHGE female 119%
2am 57| 2 61 6 1 [20 [ 25| 26 | 26 @122206 3| 221 [39]4a3] o[ oo
2pm 52| 2 | 61 | 24| 25 | 26 | 19 | 50 | 44 M111% 3|[3|3|2|4a1]laalo|o0 1|3 201257 A31 B T4 12:57
3am 68 | 12 [ 106 3 2 | 33| 21 36 | 23 §123%6 6| o6 |ola3]a7] oo 2]5] / . \
3pm 62 | 12 [106| 25 | 14 | 34 [ 39 [ 59 | 53 11926 6| 3|53 ]4a3]s51] 1ol 4a]6se J <CaMS> P: Dr Kwong
a 21 | 20 W1119% 22| 2228|461 |0 | 3|5 | 64610163
5 |i207 dzifiziilaa | o W1139% EHECHEEE BOH PR - HH AGH B0 A 201247 310 T4F2:42
6am | 242 [ 198 [ 65 [ 46 | 1 52 3 1 21 [ 26 [ 24 | 27 §125%06 2| 3] 2[3[37]46] o102 ) s :
6pm | 225 | 192 [48 [ 40| 1 52 | 23 [ 22 [ 28 [ 30 [ 51 | 52 11196 5|5]5|5]39]ae]l o200 (<«caMS>P: 64610126 Dr.
7am | 2290 | 188 [ 52 [ 36 | 17 [ 64 4 1 [ 29 [ 19 [ 33| 20 §11326 [ 11190 20[25] 2| 2 [ 2 [ 244|500 o011 HO Wing Bing (M&G) J
7pm | 226 | 177 | 49 | 25 | 17 | 64 | 22 | 24 | 27 [ 28 | 49 | 52 W11296 | 982 W 21|24 5 | 2| a [ 2 [4aa|50[ 1 o[ o[ 1 g bing
8 229 177 | 52 | 25 | 11 | 81 4 1 [ 19 [ 19 [ 23 | 20 11926 | 10426l 2123 a| 2| a[2[53]|51] o[ o]0 ]2 201247 A31 B F44:32
g9am | 243 | 180 [ 66 | 28 | 10 [ 83 6 1 [ 30 [ 29[ 36 | 30 §12026 | 9996 W 2217 4| 3 [ 3 [ 3 [46|4as]l o[ 1 [ 2]3] =
opm | 226 [ 163 [ 49 | 11 | 10 83 [ 29| 26 | 20| 18 | 49 | 44 11696 9596 M 19|15l 5[ a ]| a4 4a]ao9]laalo |21 2] 2 <CaMS> G: M&G over
10am | 247 (184 [ 70 | 32 | 7 87 6 1 [ 33 [ 22| 39 | 23 12196 | 10720 15[22] 3| 2 [ 3 [ 2 [4a9]47] o[ o[ 3] 2 110% high bed occupancy
10pm | 241 | 184 | 64 | 32 | 7 87 | 21 | 15 | 26 | 23 | 47 | 38 W1219 | 1062 M 10|12 3|6 | 2 [ 6 |[52]4a5] 1 [1 [ 3] 2 o
11 | 244 28 | 12 | 74 | 2 7 | 20 | 26 | 22 | 33 W1279% | 101%M18|13] 4 |o | a4 |0 |56]4a4| 1 |0 | 1| 1 call for male 110% &
12 [i2zeilia7z2ifia9:20:] i3} HEE 3l 16 | 3 W1199% | 1119020 x2]i3iisa{ 5[50l 30]ia:{a:[ail a:] | female 112%
13am | 240 [ 194 [ 63 [ 42 [ 1 73 1 o | 25| 15[ 26 | 15 W12126 | 118202017 3 o] 3] o]s6[39] o] o] o] 1
13pm | 228 [ 185 [ 51 [ 33 | 1 73 | 31 [ 17 [19 [ 20 [ 50 | 37 W1182%6 [ 109261717 3| 1 [ 21 [51]47] o[ o[ o0 [ 3 — /
14 238 [ 19261 |40 7 68 4 2 [2a] 18 28 [ 20 W12126 | 11490 10[17] 6 | 4| 6 [4a [54a]la5] o[ o[ 2] 3]  —
15 | 228 | 191 [ 51 [ 39| 16 [ 73 2 0 [ 28] 19| 30 | 19 W11326 | 11320 12|17 7 [ 2[5 [ 2 |40[a7 1 o |21 |1
16 215 [ 187 | 38 [ 35 | 11 | 53 7 3 [ 28| 17 [ 35 | 20 §10626 | 112901114l 6 [ 3 [ 6 [ 3 |49[a7 1 o[ 2] 1 >
17am | 234 | 203 [ 57 | 51 | 8 96 2 0 | 25 | 30| 27 | 30 M118% | 1142 M 9 |16] a [2 [ a | 2 |4a3[46] 0 [0 [ 1 | 2
17pm | 224 [ 191 [ 47 | 39 | 8 o6 | 25 | 18 [ 25 [ 27 [ 50 | 45 W11296 [ 10826l 10[12] 6 | 3| 6 [ 2 [41|49l o[ 0o [1 ] 3
18 | 225 [ 190 [48 [ 38| 7 69 3 2 [ 33 [ 30| 36 | 32 W108%6 | 10596 15[ 9 a | 7| 2[4aJa1]a2] o 1o ) <
Il B2 N B2 JECH AR H BEEY . 2 2:| 10 | 14 §116% | 113% W:E5| g2 it ai:35]iggliio HGHAGE ‘
20am [ 229 [197 [ 52 45| 6 64 | 3 o |20 18 [ 23| 18 §11826 | 118201914 2 [ 1 0 [40[44] o o2 X
20pm | 225 [188 | 48 | 36 | 6 65 | 18 | 17 | 21 | 14 | 39 | 31 W115% | 1149 M 19[19] 3 | 3 3 a7 [aa] 1 o2
21 223 [ 186 | 46 | 3a | 10 | 49 4 1 [ 30 [ 3034 ] 31 o o 20[26] 3] 3 4 [aa]a7] o 1] 2 -
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Inception of OPAT service @ PMH | =™
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Antibiotic Infusion Device Options

® Y “PEEL”

o PEEL FOIL STRIP

n FROM DRUG
! o CHAMBER

"POP"

SQUEEZE BAG TO
- - OPEN FIRST SEAL
P BETWEEN THE
DILUENT AND
DRUG POWDER

Elastomeric devices Bags, flow restrictors/pumps
“SHAKE"

SHAKE
THOROUGHLY
10 MiX

Ecoflac’ Connect
CADD-PLUS® AMBULATORY PUNP
MINI-BAG Plus

An integral part of the Baxter Integrated

Closed System Reduces risk of BSIs The rew sandrd i snge-dot

closed system admxture

The medication ordered by the infectious Diseases physioan (or SurgicalMedical team), vil be
delivered by an infuson device caled CADD-PLUS pump. This pump can be programmed fo
deliver the medication et & continuous rale of to deliver & spected amdunt of drug of & sel
programmed nterval (both ol up o 125mis per how). The
pump stores the programmed and historcal iformation

" PO pll

SQUEEZE BAG TO
OPEN SECOND

hat the cinician required for the specfic therapy SEAL RELEASING
SOLUTION 10 SET
o\ f e patient i recehing medcaton over 8 24 hour £
! o e, en changeg he devce is @ simple eercke
Stop the infusion and fum of the CADD-Plus® pump
disconnect rom the pabent and clean end of catheter. It o "
| Wil then be necessary o reconstite the prescred GO

Mmedication (s per quideines), in an aseptc manner, and
2 hen inject ko he intravencus fud bag, and te CADD®

Adninstaton Set atiached. Once tis & done te
J CADD® Adminstation Sel 1 connected fo the CADD-
Plus® pump t can be prmed, and then the CADD®
At b CACO gy | Adminisiraion Set is comnected b0 the patients CVAD
Note: Some educaton il b required o programming
o selting up the CADD-Pus® pump prior fo the
cncien usig ¢

REMOVE FOIL TAB
FROM SET PORT
AND SPIKE BAG

Drug Admixture

Pre-compounded
24hr Syringe pumps Closed system admixture devices infusion bags



Why using elastomeric infusion devices?

e More “antimicrobial bullets” available for OPAT

* In alighment with antimicrobial stewardship agenda

— Use the narrower and more appropiate spectrum agent for specific

organisms
— Avoid overusing once daily dosing longer half life antimicrobials

* Examples: Ceftriaxone, Daptomycin, Teicoplanin, Ertapenem
— To optimize the antimicrobials pharmacokinetic properties

* Less technical or electronic issues or manipulations
imposed on patients



Elastomeric devices

COOPDECH Balloonjector 200/300

(Portable Disposable Infuser)
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Braun Easypump™ &3 Kimberly-Clark Baxter LV infusdFs
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Which one to choose ?



axter INFusor LV10 (240 ml)

Sterility Protector Cap

Balloon Reservoir

— Kink-Resistant Tubing

Rigid Plastic Housing —

Progression Lines ———-—_7\

s Luer Lock Connector

Flow Restrictor

Winged Luer Cap 4‘ \\
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Elastomeric devices

COOPDECH Balloonjector 200/300

(Portable Disposable Infuser)

Braun Easypump™ €3 Kimberly-Clark Baxter LV infusots



EASYPUMP® ELASTOMERIC INFUSION PUMPS

DRUG STABILITY TABLE

B/BRAUN

SHARING EXPERTISE

Cok Access Port Systers (T, Chassereu

Stabil ity

Medication Concentration DHiluent Raom Temp. Refridgerated | Frozen | Ref.
ACYCLOVIR Ma 10 mafmlL M5 10 days 30 days™ - 1
AMIKACIN 80, 10 maf mL NS 24 hours 10 days 30 days

10-20 maf mL M5 24 Powrs 2B days - 1B
AMINDPHYLLINE S5-25 mg/ mL [T 24 hours 2 days - 1B
New concemiration |
AMPHOTERICIN B* 0.2 rgf mL [ 24 Puowrs 10 days -
AMPICILLIN Ma 20 mal mL M5 B haurs 3 days -
AMPICILLIN Ma - SULBACTAM Na|30-15 mal mL M5 - 3 days - 2
AZITHRONYCIN 1-2 mofmL MNS/O5W |24 howrs 7 days - E
AZLOCILLIN 50 ma/mL M5 24 Powrs 7 days - 2
AITREDM AN 133 - 2E.7 ma/mL NS 7 days 7 days - 3
20-30 malfml M5 - T4 days - 2
S-20 mamL M5 - 2 days - 12
60 ma/mL M5 24 Puowrs 2B days - 12
20 mafmlL NS - 30 days [47C) |- 22
40 majmlL M5 - 30 days [47C) |- 22
B0 mafml NS - 30 days [4C) |- 27
|ELEDRAYCIN SOLFETE 1.07 IUfmL M5 24 howrs - - 1B
& days [37°C) - - 16
BLUPNWACAINE HO 0.25% - 7 days - - 10
0.5% - 7 days - - 10
ICASPOFUMGIM Acetate NBwW 1|02 028 06 maimL [NS BO haoLirs 14 days - g
JCEFAZ0LIN MNa 20 majmlL M5 24 hours 7 days -
ICEFEFIME 20 mafmlL NS 24 hours T4 days - 2
40 mafmlL Water for |- 15 days [8C) |- 13
Injection
JCEFDFERAZONE Ma 2-50 mgimL MSOEY |24 howrs 5 days 3 weeks |10
JCEFOTAXIME Mz 1EEE mg/mL M5 24 hours - - 1
JCEFOTAXIME Ma 10-20 malml NSO |- 5 days 13 weeks |8
JCEFOTETAN DISODIUM 10-40 mafmL NSO |24 howrs 4 days Tweek |8

Hew cancanirsilen | |20 majmL MEOEN |- - EC days |8
JCEFDKITIMN Na 10, 20 maofrl MSDEY |24 howrs 7 days - B

New conceniration [

JCEFTAZIDIME 20 mafmlL M5 18 howrs 7 days Ed days
5-30 magmL NS - 2B days - 2
S-40 magmL NS 24 PoLrs T4 daye - 2
B0 majmL NS - T4 daye T4 days |18
B0 majml M5 - T4 days - 12
JCEFTIZOXIME Ma 20, 40 mojmL MS/OEW |48 howrs 7 days - i
JCEFTRIAXOMNE Na 20 majmlL NS 72 hours - - 1
JCEFTRIAXOME Ma 10, 20, 40 mgfml MSOEY |72 houwrs 10 days - B
New cancemiration | |10-40 mafml MSTEN |- - 2E wes«s |8
ICEAJRCXIME Ma 1-30 magimL MSDEY |24 howrs 7 days E months |85
ICIPROFLOEACIN FEEL Mone 24 hours 2 days - 1B
[CISPFLATIN™ 0.5 mgjmL [ 28 days - - E
NEw concemtration |
ICLINDAMYCIN PO, 10 maimL M5 24 hours 10 days -
JCLINDAMYCIN PO, &, 5, 12 maimL MS/DEWN |16 days 32 days E weeks |8
C¥CLOPHOSPHAMIDE #.5 mgfml NS 7 days T days - 3
DAPTONYCIN New [ |20 maimL [T - 10 days - 17
DEFEROHAMINE MESYLATE 5 migJmL NS 2 days - - 2
E-160 majmL S - 2 days - 12
73 mgimL S 7 dEys 2 days - 18
DOXORUBICIN HCI  mig/ml NS - 4B haurs -
D OXYCYCLINE 8.1 mg/mL=1 mgimL HE/DSW |48 kowrs 3 days - ]
1 migfenl D= - - g weeks |B




List of Drug Stability from Baxter
Salt

Source Form Container Diluent*) Concentraion Unit -20°C  2-8°C  25°C
K Pfizer Powder  Infusor D& 20K - 60K Uiml 7d +24h

Ceftriaxone

Salt Source Form  Contaziner Diluent(*) Concentration Unit -20°C  23°C  25°C  33°C
Na2 7/2H2D Roche Powdar  Intermata W a0 mgéml 104

Na2 7/2H20 Roche Powder Intermate NS 4D mg/ml 30 d

Maz2 7/2H20 Roche Powder  Intenmate  DEW & mgfml 28d + 24 h

Naz 7/2H20 Roche Powder Intermate  DEW 5 mg/ml 30 d

Na2 7/12H20 Roche Powder Intermate NS 5 mafml 20d + 48h

MNa2 7/2H20 Roche Powdar Intermata  DEW NS 5 -AD mg/ml 21d + 2dh

Maz2 7/2H20 Roche Powder Intermate  DEW, N3 5 - 4D mg/ml 30 d

Salt Source Form Contsiner Diluent(®) Concentration Unit -20°C  2.8°C  25°C IFC
Na SmithKire & pouder Infus  DEW 10 -40 g/l 17d + 44
azobactam (Il
Salt Source Container  Diluent(*} Concentration Unit 20FC 25°C 3¥C
(1Na (Il)Na }:I)I)‘f:d?:e [Powder (II)Ponder Intermate Daw (n.26-10 (”)Igd (mg/ml iHmg/ml  35d + 24n
(1)Ma {ll)Na :;:)Iif;dz‘ﬁe [JPowder (Il)Ponder Intermate  DEW (1-25-10 (”)Igj (imgfml i hmgiml 7d or 24n
(1]Na (1)Na .\:l)l)-\j:dz‘:g [)Powder (Il )Povder Intermate N3 (Mn25-10 (”)Igc; (Hmgiml (ljmgf/ml  35d + 24 n
{1Na (IjN= I’;:))LL:J;;’E I)Posdar (IjPovcar Intermate NS (1:25-10 ‘”)'gﬂ' Tymgiml i mgéml Td or 245
Salt Source Form Cantainer Dlluam[ﬂ Concentration Unit -20°C 28°C 25°C  3¥°C
HCI Actavis Powder Intermate &10 myg/ml 42h + 24h
HCI Hospira Powdar Intarmate NS s rg/mil dd + 24h
HCI Lilly Powder Intermate  DSW, NS 10 -20 mygiml 30d + 24h
HCI Lilly Powder Intermate D5 NS 10 -20 mygfml 10d or 24 h
HCI Lilly Powder Intermate DSW 10-20 mg/ml 31d + 24h
HCI Lilly Powder Inmtermate  DSW 10-20 mg/ml 0dor 24h
HCI Lilly Puwder Inlermale  WFI 15 gl 104d

Salt Source Form Container  Diluent Concentration  Unit 20°C 28°C 25°C 33°C
ZHCI H20 Bnstol - Myers Squibb Powdsr  Intermate  DSW NS 1 mgiml 14d + 18h
2HCLH2O Bristol - Myers Squitb Powader  Intermate  DSW. NS 1 mgiml 63d+ T7d + 48h
2HCLH20 Bnstol - Myers Squibb Poader  Intermate D5W, NS 1 mgiml 63d + 3d
2HCLH20 Bristol - Myers Squikb Poacer  Intermate NS 1 mg/ml id
2HCLH20 Bnstol - Myers Squitb Poader  Intermate  DEW 1-5 mg/ml 48 h
2HCIH20 Bnstsl - Myers Squibb Foadsr  Intermste NS 1-5 mg/ml 3d
2HCIH20 Bnstol - Mvors Squibh Poader  Intermate DEW NS 1-680 mg/ml €3d + 24h

2HCI H20 Bristol - Myers Squibb Powder  Intermate D5W, NS 5-60 mgml Pracipitabon

Sait Source Form Container  Diluent Concentration Unit 20°C 2.8°C 5C  33°C
NaH20  Wockhardt Powder Intermate NS, WFI 10-20 mgiml 10d + 24h (1)

Na H2O  Wockhardt Powder Intemate NS, WFI 10-20 mgiml 10d + ©6h

(1) Related compounds not talcen into account for sheff life calculation
> ANTIBIOTIC = CEFOPERAZONE Issue Date : 19/Jul2001 x |
Salt Source Form Container Diluent Concentration Unit. -20°C 28°C 25°C 3°C
Ma Ranarig Powder Irtermatz D 2-50 maml 30d = 24h
MNa Roarig Powder Irtarmats Dsw 2-50 maml 104d or 24h
Na Rosng Powder Irtermats N3 2-50 mgiml 104 or 2 h
Na Hoerig Paowder Irtermate WFI 25 mgml 10d

X oL

Limirs : Commenrs :

BP no monagraph for injection a - Shelf Life Exited by study design

USP90.0 -120.0% b - Shelf Life hrnited by mtrinsic stabikty of the drug

= ANTIBIOTIC > CEFTRIAXONE Issue Date : 07/Mar/2003 || X

salt Source  Form Container Diluent Concentratian unit  -20°C 28°C FC  3¥C
Ma  Roche Powder Glass or Intermate or Minibag DEW or NS a mg/ml 28d + 24h
Ha Roche Powder Glass or Intermate or Minibag DSW ar NS 5-40 mag/mi 21d + 24n 1
Na  Rache Powder  Intermate DEW ar NS 5-40 mgml 30d 4+ 24n
Ma  Roche Fowder  Intermate WFI 30 mg/ml 104
Ma Roche Powder Viaflo DEW or NS 25 ma/mi Td a2
Ha  Roche Powder  Viaflo DEW ar NS 25 mg/mi 24n b2
— Comments :

- 0« Shelf life allocated against BP limits.
Limits =

l - 40 mg'm] solutions may precipitate if stored longer than 21 days at 2-8°C
- Caleulated against BP limits

a - Shelf Life limited by smd) design

b - Shelf Life limited h:. intrinsie smbd]g of the drug

Cefiriaxone / BP: 2.0 - 108.0 % from initial
Ceftriaxone / USP: 90.0 - 115.0 %4 from initial

= ANTIBIOTIC = CEFTATIDIME lssue Dats : 16/Se/2003 x
il owce Fom Comaniration [ a0 EE £ 5%
n = - e il =L
s - 200 gl 14 o 4y
s - za0 g Za
(P T Foadar at il 7d -
e Seuiellceme Foader ' i 20 b
ta Fruzar s maiml g
e Foudar H i 2d -
e Pomar 5 sl 7d BT
e Frader ' maimi 7d a zn
s Pasar e g ¥ PO
ha Foadar " gl 74 s
e Poacar x mgiml 7d T
ta Fruzar 10-a maiml “d o un
s e - 3 a o aen
e ot 5.e0 il 24 - 2n
e P 1-s mail T o zn
ha Pawdar se mgimi 04 24k
s Feusar e g s + 7a
ta Faazer 0 maiml e
e Fouder “a mam ®a 1zn
ta Fouzar 5.0 mami L
ha Faar i i 4 -~ 7a
ha Pomder Wiy e -2 il 14
e 1Ly, Gl Powde: WMinibeq e -2 gl a0 2n
s Sl Lilty, Gisns. Possar Winitag e w.m g s + 7a
TR | Comments :
5P o0 mnur;glzph for injectian 1 ::::‘! nen:u AIAJ:;IN study: 7 days 2t 2.3°C o1 48 howrs 2 BT
i ok " a- Tentired by study desizn
Fefumine L= S00= 008 at snial 't - Shetf Life limited by intrinzic siabilicy of the drus
> ANTIBIOTIC > CLOXACILLIN Issue Date : 18/Dec/2002 x
Salt Source Form Container Diluent Concentration Unit -20°C 2.8°C 25°C 33'C
ha Beecham Pawder Glass D5wW 2 mgimi =8h 3
Na Beednam Pawder Wiaflex DEW 2 moiml 24h 1
Na Beecham Paowder Viaflex DSW 2 mgmi &h 2
Comments :
Limi 1 - Data within USP limits but out of BP limits / 48 h compatibility study at 23°C / iodometry
imits : ithi limi

BP: 95.0 - 105.0 % of initial - Data within BP and USP limits, . .

3 - Data within BP and USP limits / 48 h comparibility smdy ar 23°C / indomeny
USP:90.0 - 120.0 % e 1t . - - i

a - Shelf Life limited by study design

b - Shelf Life limited by intrinsic stability of the drug
= ANTIBIOTIC > GEN TAMICIN Issue Date : DG/Mar2003 &
Salt Source Form Container Diluent Concentration Unit 21C 2.0°C 25°C WC
S04 Scherng Plough Liguid Glass Davy 03z-1 mgim 2d 4
S04 SnioPack Bul: Powdar Wfusor NS 03-24 mgimi 17d - 174 2
S04 Elking-Sinn, Roussel Liguid temate D 05-50 gl wd 1
S04 Elkins-Sinn, Roussel Liguid ntermate = 5 mgiml 240 H
S04 Elkins-Sinn, Roussel Liguid niemate Dawy 05-50 mgimi 0d + 24 2
S04 Elkins-Sinn, Roussel Liguid nlemate =) 5 gl 24h 1
S04 Elkins-Sinn, Roussel Liguid Wiemate s 05-50 il 104 1
S04 Elkins-Sinn, Roussel Linuid msmae NS 05 mgiml L] 2
S04 Elkins-Sinn, Roussel Ligusl Filemate ] 05-50 gl 0d + 24n 2
S04 Elkina-Sinn, Roussel Liguid Wilemate WFI 25 gl 0 2
S04 E MNiA Winibag DEw 0a mg'ml 1204 * 24h 3
S04 Scherng Plough Liquid Viaflex Dy 032-1 gl 2d 4
S04 Schering Plough Liguid Visfla DEWY o NS 0s il Ta o 48h 5

* Comments :
1 - Data withan USP kmits but out of BP limits
x| . 2 - Dot wittin BF and USP limits
Limits : 3 _ Frozen chudy pecfarmed 2t -10°C
1924 - 1158 % (970 .0/0.95) / Fiductal Baits N 5% N 3 : o/ U ial sl e - o

BP:92.4 - 1152 % (97.0/1. 110.0/0.95) | Fiducial lismits MLT 93% and NMT 10395 of estimated potency /| Upper fiducial kst of error 4 - Tietm weithin TP and TSP 1eh Gty study ot

WLT 97.0% and lower Sdueial bt of erroe NMT 110.0%0 of stated amount T S —
USP: 20,0 - 125.0 %o of irstial ;) - ::1 1ol slfk Bap!!a)

a - Shelf 1 fted by smdy design
b - Shelf Life Eenited by srsic siabiity of the drg

> ANTIBIOTIC > IMIPENEM {I) + CILASTATIN (I} Issue Date : 06/Mar/2003

=

Ealt Source Form Container Dilusent Concentration Unit 20°C 28°C 25 T
i Ma MsD Pavedar Glass D5 5.0 () + 501 mgiml ih
il Ha MsSD Fowvdar Glazs D5 mg‘ml 2ih + Oh
) Ma MsD Favdar Glaza D& mgmil 10h
i Ma MsD Povedsr Glass NS 5 Qi+5000 mg'm| 11h
i Ma MSD Foveder Glass HS 250+ 25 maiml 16h
) 1ia Ms0 Povsder Glesa NS 25()+2500 mymi 24n + an
i Ma MED Powedar Intarmata DY mg‘ml 24h - 8h
Il He MED Foueder Intzrusts D5W X X mgiml Bh
1) Mia MsD Pavider Intermarte D5y 25(h+ 2500 mgmi 1wk
il Ha MED Powdar Intarmata NS odmn mg'ml 24h + Oh
Il Ma MSD Faveder Intermate HS 50 (= 5001 mgimil 13h
) Ma MsD Favedar Intarmata s Z5()+2500 mgml 1ah
i Ma MED Powvdar Intamnate NE mg‘ml 48h + 10h
Il Ma MED Paveder Intermate HE mgmil 2k < 13
il Ma Merck Sharp Dohma Pavedar Viala DSV ar HS a5 M+05 o mgml TZh

! Limirs: Comments :

Imipenem {T) = Ciastatin (113 | BF: no monograpl 2 - Shelf Lfe limied by smdy design
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= ANTIBIOTIC > MEROFENEM sue Date : 190ec/2002 £
Salt Souwce Form Container Diluent Concantration Unit 207G 25°C 250 IFC
HA Zeneca Powdar 6060 or Imemate o Minbag S 5 mg'ml 3d + 6h
WA Zeneca Powder Intermata HE £-40 mygimi 180 + &h
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Limirs :
. ) S Comments =

g;u::dmh::.;s 90.0 - 110.0 % of irstiel a - Sheli Life linted by smdy design

USDos el b - Shelf Life Eited by furssie stability of the dmg
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Products Easypump®

Infusion Therapy . .
Infusion- and Injection Disposable Infusion Pumps

Solutions A
Description -
Drug Admixture Easypumpé@ is a disposable elastomeric pump for the infusion of eytotoxic drugs, antibiotics and '
Administration Sets painrelief. This device allows patients to be mobile while receiving their freatment, and offers a
nfusion & Transfusion sate, simple alternative to elecironic devices. Easypump® can be uzed either in the hospital or in % ,
Accessories the home setting. ‘
Automated Infusion Advantages i Q
Systems Wide range of flow ratesz and fill volumes to aid adaptation to different tfreatment regimes :
Wenipuncture and Easy to uze as there is no need to vary flow rates
Injection Comifortable and dizscreet for the patient Easypump® a

Ajr and particle venting filters for security
Colour coded for easy identification of volumes and flow rates
Facilitates home treatment, especially when combined with Celsite® access ports and Surecand

» Product-CluickFinder with Wings needles

Elastomearic Pumps

Indication
Long, short or medium duration infusions for a wide range of medications, including cytotoxic

drugs, antibiotics and pain relieving drugs.

MNote
Easypump® iz available in a range of flow rates from 0.5-280 mi/hour and a choice of fill volumes

from 50-500 ml.

More Info

Pictures (1}

Easypump® JFPEG [21 KB]

Not all products are registered and approved for sale in all countries or regions. Indications of use may also vary by country
and ragion. Please contact your country represantative for product availability and information.
Product images are for referance only.




Why should we bother
drug stability results ?



A generic medicine is defined as a product having the same qualitative and quantitative
composition in active ingredients, as well as the same pharmaceutical form, as the reference
medicine and whose bioequivalence has been shown by adequate bioavailability studies.

Bioavailability is defined as the amount and speed at which the active ingredient is absorbed
from a pharmaceutical form and reaches the site of action. Bearing in mind that an active
ingredient is in balance between systemic circulation and the site of action, it is assumed that
drug values in blood represent drug bioavailability. Bioavailability is assessed using
pharmacokinetic parameters, including: AUC, Cmax and Tmax.

Bioequivalence is the comparison between the bioavailability of a medicine under study and the
bioavailability of a reference drug. It is accepted that a study product is bioequivalent to the
reference product when its values (especially the AUC) are within the 90% confidence interval
(80-125%).

0 FDA requires genenc drugs to have the same active ingredient, strength,
dosage form, and route of administration as the brand-name drug .

0 Y ' Y Y Y Y Y Y Y !
J—| 48 n 16 20

TenaA Tiempo tras la dosis (horas)

Conceontracidon del farmaco (mg/L)

‘ The generic manufacturer must proveits drug is the same (bicequivalent) as
the brand-name drug

0 All manufacturing, packaging, and resting sites must pass the same quality
standards as those of brand-name drugs

0 Many generic drugs are made in the same manufacturing plants as the
brand-name drugs

5
r—



Importance of drug stability

— Extensive chemical
degradation => a substantial
loss of potency

— Degradation products may
result in adverse events or be
unsafe

— Instability may cause

* Undesired change in
performance, i.e.
dissolution/bioavailability

e Substantial changes in
physical appearance of
the dosage form causing
product failures

— Requirement for approval by
regulatory agencies

Factors Affecting Formulation Stability

Drug & Excipient] Formulation Environment
— chemical structure — drug:excipient ratio — temperature
— impurity profile — processing method | relative humidity
— physical form — mixing/milling — packaging
— moisture content — powder packing — light
— particle size — oxygen
— surface area
— morphology

.pH Indicator Chart )

Minor differencesin excpient composition,
presenvatives, pH, toniityofsolutionsor

otherinactive components do exs

Detiweenthe generic and te reference -
medicinebecatseof avoidacectvioktng Prdsebviitives
natents w5




Importance of drug stability

Kinetics of reactions Factors affecting reaction rate

¢ Light
o Complex reactions « Oxygen
¢ Co-solutes
Factors affecting reaction rate — Bufter salts: catalysis
. Temperature — Surfactants: different environment in the micelles
— Arrhenius equation: = Ae—Eaf RT — Complexation agents: different environment, e.g. cyclodextrin

. - Antioxidants and/or chelating agents
— The Arrhenius plot 949

Factors affecting reaction rate Common degradation routes
Solvolysis/hydrolysis

* Solvent
— Most frequently encountered hydrolysis - ester

— pH of aqueous solvents — Typically pseudofirst order

+ Acid, base, and water catalyzed reactions, mostly hydrolysis - Intramolecular catalysis and steric factors

Photolysis/oxidation

+ Leading to various kinetic profiles: L, V, U Racemizati
acemization

* More complex shapes of kinetic profiles if the compound has — May cause substantial decrease in biological activities: e.g.

(multiple)ionizable functionality Pilocarpine, tetracycline
Others

— e.g. decarboxylation

— Composition: medium effect on chemical reactions



Drug compatibility and stability
in a fluid reservoir and admunistra-
tion set ofa disposable pump are also
important when selecting a dispos-
able infusion device. Some dispos-

The membranes of elastomeric
pumps are made of various elas-

tomers, both natural and synthetic
(e.g., isoprene rubber, latex, and sili-
con), and can be made of a single or

able pumps are made from materials
not typically used for fluid containers
and administration lines. Therefore,
users must not assume that drug sta-
bility and compatibility data for
commonly used medical matenals,
such as PVC and polypropylene, will
be applicable to disposable pumps.

multiple layers. The type of elas-
tomer and the geometry of the elas-
tomeric balloon determine the pres-
sure generated on the fluid when the
balloon is stretched.* Multiple-layer
elastomeric membranes can generate

higher pressures than the single-layer

Separate data on drug stability and
compatibility with the fluid contain-
er and fluid-contacting parts of the
disposable pump are therefore neces-
sary. Restrictions on storage time

AmJ Health-Syst Pharm—vol 62 Jul 1, 2006

? PVC (non-polyvinyl chloride)
? DEHP [di(2-ethylhexyl)phthalate]

-
v

COOPDECH Balloonjector 200/300
(Portal er)

Portable Disposable Infus




Setting up local drug stability
database for elastomeric device

* Lacking sufficient stability data on existing local generic
antibiotics which have no significant differences in terms of

bioavailability and bioequivalence studies
— Tender bid exercise once every 2-3 years for each antibiotic
— Mostly from mainland China, India, Philippines

 Differences between textbook, commercial database,
journal articles in terms describing ....
— Brand name of antibiotic /elastomeric device; Diluents used
— Temperature range; Dosage range
— Testing methodologies.



Example 1.

Source Form  Container | Diluent(") Concentration Unit J20°C 28°C 25°C  33°C

K Pfizer Powder Infusor  §D5W 20K - 60K Ul Td +2h
Textbook PENICILLIN G POTASSIUM
R Handbook on (BENZYLPENICILLIN POTASSIUM)
INUECTABLE AHES 8:12.16.04
DRLJ G S . - Products — Penicillin G potassium is available in vial sizes of 5 m.illion
L o and 20 million units. (1-1/06) The commercial products contain $o-
i dium-citrate and citric acid as buffers. Depending on the route of
Pump Reservoir(s) Conc. Frozen = REF RT
- Homepump; Home- 10,000 units/mL* 30 days 24 hr 24 hr
s pump Eclipse 20,000 units/mL® 4 days 24 hr
h Intermate 100,000 units/mL*> 30 days 10 days 24 hr
15}.1(1“ ioR e Intermate HPC 20,000 to 60 7 days 24 hr
T, ' units/mL
SLawrence A Ttissel ReadyMed 50,000 units/ML® 4 weeks 14 days 48 hr

4In dextrose 5%.
_ “In sodium chloride 0.9%.



http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ
http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ
http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ
http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ

Example 2.

-
Salt

Source Form  Container Diluent(*] Concentration Unit -20°C 28°C 25°C  33°C
Na2 7/2H2CY Roche Powder [ Intermate | WFI 30 mg/ml 10d
Na2 7/2H20] Roche Powder | Intermate | NS 40 mg/ml 30 d
Na2 7/2H20} Roche Powder | Intermate | DEW o mg/ml 20d + 24h
Na2 7/2H2C} Roche Powder | Intermate | DEW > mg/ml 30 d
NaZ 7/2H201 Roche Powder | Intermate | NS 5 ma/ml 20d + 4&h
| Bowder [Tntemate | D500 No 5 - 40 mg/ml 21d + 20h
Bowder [ Tntermats | D5W N 5-40 myml 30 d

The Chinese University of Hong Kong
School of Pharmacy
Bioanalytical Unit

Rm 823, §th Floor, Lo Kwee-Seong Integrated Biomedical Sciences Building,
Area 39, Shatin, N.T., Hong Kong

Drug Concentration | Time (h) at 30°Cafter refrigeration (2-8°C) for
4 days 9 days
Ceftriaxone | 5 mg/mL +36 h +24 h
(Generic)
40 mg/mL +28 h +16 h

o <

27



http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ
http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ
http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ
http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ

Setting up local drug stability
database for elastomeric device

e Quality control and Medication safety issues

* Take reference to the standard practice of PIVAS
(Pharmacy Intravenous Admixture Service) in
Hospital Authority i.e., Brand-specific stability of
antibiotic requirement

* To ensure the concentration of targeted
antimicrobial within the elastomeric device is well
above the 90-95% potency line.



What variables to cons

Clinical factor

— Spectrum of common pathogens

— Selection of preferred antimicrobial agents
from each class

— Prioritization the testing of antimicrobials

Patient factor

— Convenience (daily vs weekly FU)

Percentage (%)

Relative
Humidity

Operational factor

>
o Cloud &9
amount 3

— Local temperature variation
— Clinic based or home based

— Delivery of elastomeric device

s§ 6 7 & 9 10 u n r 2 3 46" T m wmae
Month Month
.
Pra ct ica I Monthly means of daily maximum, mean and minimum temperature (left), relative
humidity, cloud amount recorded at the Hong Kong Observatory and percentage

of possible sunshine at King's Park (right) between 1981-2010

— availability of compounding sessions /week
— manpower issue

ider?

Science of the Total Environment

pH and temperature effects on the hydrolysis of three A-lactam
antibiotics: Ampicillin, cefalotin and cefoxitin

Shannon M. Mitchell *, Jeffrey L. Ullman ™*, Amy L Teel*, Richard |. Watts

Compounding Infusors

Antibiotics are reconstituted and

— hOW to address Iong holidays PMH Aseptic Clean Room compounded in laminar flow hood
— supply chain of specific brand antibiotics 1 \;.\.\_\ =
— determine the brand of elastomeric device — > i

-~ n @ I! il .

— budget calculation for antimicrobials’ testing
based on the dosage range( including renal
dosing), sampling time points and preferred L —d
temperature setting




How should we address or
overcome these issues?



Table 3. National comparisons from the International OPAT Outeomes Registry®

UK Italy Canada  USA
Top diagnoses
cellulitis H8 9.9 27 193
osteomyelitis 191 186 157 131
prosthetic joint infection 12 0.3 4 22
post-operative wound infection 45 14 16 1.1
septic arthritis K} 37 78 i3
bronchitis 02 14 20 0.9
poeumonia 07 15 0.8 il
bacteragmia 12 0 03 49
wound infection—other i 0 08 i
Top antibiotics
ceftriaxone 496 j6.8 b6 328
teicoplanin kil 183 0 0
pentamicin 19 0.7 44 23
MErOpEenzm 37 02 2 04
vancomycin 15 0.7 17 18.8
cefazolin 0.3 0 133 33
ceftazidime 0 37 128 i3
tobramycin 0 02 19 22
amikacin 0 87 02 02
levofloxacin 0 iz 04 13
clindamycin 0 03 15 i3
oxacillin 0 0 0 i3
Antibiotic route
iv 100 7 100 9.7
im 1] 29 0 03
Site of care
infusion centre—hospital 526 502 52 0
home—visiting nurse/doctor 42 19 15 11
administered by self/family member  19.9 295 457 6.6
nursing home 15 0 04 1
infusion centre—clinic 0.5 0.7 0 295

“All values are percentages.

Table 1. Infections treated with outpatient parenteral antimicrobial therapy (OPAT) and the an-
tibiotics used in 4 studies or sites.

OPAT Network Cleveland Clinic Minneapolis area Children’s Hospital
(1996-2002° (1986-2000)° (1978-1990F San Diego (2000/°
Type of infection, ranked by frequency (% of OPAT courses)

Skin and soft tissue (23]  Musculoskeletal Cellulitis (15) Bacteremia (16)
Osteomyelitis (15) Infected devices Osteomyelitis (13) Pyelonephritis (13)
Septic arthritis/bursitis (5] Bacteramia Late-stage Lyme disease (100 Meningitis (13)
Bacteremia (6) Intra-abdominal Pyelonephritis and UTI (9) Intra-abdominal (8)
Wound (4) Skin and soft tissue  Septic arthritis (7) Cellulitis (7)
Pneumonia (4) Osteomyelitis (7)
Pyelonephritis (3) Wound (7)
Antimicrobial, ranked by frequency of use (% of OPAT courses)
Ceftriaxone (33) Vancomyein (31) Ceftriaxone (42)
Vancomyain (20) Penicilling (20) Meropenem (11)
Cefazolin (6) Antivirals (12) Cefazolin (11)
Oxacillin/nafcillin (5} Cephalosporins (9] Cefepime (6)
Aminoglycosides (5) Aminoglycosides (5) Ceftazidime (6)
Clindamycin (3) Other g-lactams (4) Vancomyein (6)
Ceftazidime (3)

IDSA Guidelines Clin Inf Dis 2004
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NOT ALL antibiotics suitable for elastomeric infusion pump

Table 5. Properties of commonly prescribed antimicrobials at various temperatures.

CID 2004:38:1651  Prisbits Optimal p, DREHON o SR
Half-life risk dilution,
Dinug ir b rating® mafmlL®  —20eC 5o 25T
Acyclovir® 2-3.5 1 5 ND 37d =37d
Arnphotericin B 24-380 3 0.1 M 35 d Ed
Liposormal amphotericin B 24-380 2 4 MO 24 h Ed
Arnphotericin B lipid complax 24-380 2 1 MDD 48 h & h
Sornpicillin 1 z 30 M 48 h g h
SArnpicillin-sulbactam 1 z 20 M 48 h g h
Caspofundin =48 1 0.2-03 MO 24 h 1d
Cefazolin 1-2 1 1020 20 d 10 d 1d
Cefoperazone 1.5-25 1 40 25 d g0 d 20 d
Ceftazidirme 1.4-2 1 1-40 S0 d 21 d zd
Ceftriaxons £.4-10.9 1 1040 1280 d 10d 2d
Cefuroxime 1-2 1 E—10 20 d 180 d 1d
Chloramphenicol 1.5 1 10-20 120 d 304 20 d
Clindarmycin 2-3 1 o B85 d 3z d 16 d
Dioxyeycline® 2224 2 0.1-1 55 d 48 h 2d
Ervthrormycin lactobionate 1.5-2 3 0.1-0.2 20 d 14 d 1d
Ertapanaem 4 2 20 MO 24 h & h
Ganciclowir 26536 1 G 25d d 36 d Ed
Gentamicin 2-3 1 0.6-1 20 d 30 d 20 d
Imipenem-cilastatin 0.8-1.3 2 2.5-5 MO 2 d 10 h
Linezolid 4.5 1 2 MDD MDD MDD
Meropensam 1.8 1 20 MO 24 h 4 h
Mafcillin 0.5-1.6 3 2-40 S0 o ad 1d
Crzacillin 0.3-0.8 2 10-100 20 d 7d 1d
Penicillin G 0.4-0.9 z 0.2 24 d 14 d 2 d
Yancomycin 45 Z & &3 d 63 d 7d



TABLE 6. STABILITY OF SELECTED ANTIMICROBIAL DRUGS
FOR OUTPATIENT PARENTERAL THERAPY.™

D

Adequate stability}
Matcillin

Cvvacilhin
Ticarcilhn—clavulanate
Cefazolin
Cefuroxime
Cetoxitin
Ceftriaxone
Cettazidime
Vancomvein
Amukacn
Gentanucin
Tobramycin
Pentamidine

Ganciclonvir

Amphotericin B§

Intermediate stabilicy]

Acyclovin|

Erythromycin
Fenicillin G sodium

RecoMMENDED DNLUENT

Water or normal saline

Water

Water or normal saline

Water

Water

Water

Normal saline

Water

Water or normal saline

5% dexwose in warer

5% dextrose in water

E% dextose in water

Mormal saline or 5% dextrose
in warer

Mormal saline or 5% dextrose
i wrater

5% dexwose in warer

Mormal saline or 5% dextrose
in warer

Water or normal saline

VWater

CooNC ENTRAT N
(g )+

g0
50 or 100
10— 100
7 3.2
=30
40
40
30 or ab
10
20
45
2

L s N

0.1

]

20
180,000 7 /ml

Poor stabilicy™ ™
Ampicillin
Imipenem—cilastatin
Doxvevcline
Trimethoprim—
siltamethoxazole

Water or normal saline
Maormal sahne

Mormal sahine

5% dextrose in warer

(S )

0.8

I
g

NEJM 1997;337:829



Stability of doripenem in polyvinyl chloride bags
and elastomeric pumps

iven the substantial costs as-

sociated with inpatient hospital Purpose The stability of doripenem 500 injection and 7 days in 5% dextrose injec-
and 1000 mg in polyvinyl chloride (PYC)  fion. A white precipitate, which returned to
bags and elastomeric pumps at various  solution by shaking, was noted after thaw-
storage temnperatures was evaluated. ing the frozen containers. Whether thawed

visits, much focus has been
placed on minimizing the length of
hospital stay Mme nonalation that

iﬂ;ﬂ;jﬁg{Continuous Infusions of Meropenem in Ambulatory Care:
atbiotis’ Clinical Efficacy, Safety and Stability

patients are
the hospital Laurens Manning™2*, Cameron Wright®, Paul R. Ingram“®, Timothy J. Whitmore®, Christopher H. Heath™*,
der of their Ingrid Manson®, Madhu Page-Sharp”?, Sam Salman’, John Dyer?, Timothy M. E. Davis’

strategy hast

1 School of Medicine and Pharmamlogy, University of Western Australia, Fremantle Hospital, Fremantle, Western Australia, Sustralia, 2 Department of Infectivoy Diseages,
treatment-as

A .~ Fremantle Hospital and Health Service, Fremantle, Western Auttralia, Australia, 3 Pharmacy Department, Fremantle Hespital and Health Service, Fremantle, Western
loss in pOSlt Australia, Australia, 4 Department of Microbiology and Infectious Diseases, Royal Perth Hospital, Perth, Western Australia, Australia, 5 School of Pathology and Laboratory
The introduc medicine, University of Western Australia, Perth, Western Australia, Australia, & Sehosl of Medicine and Pharmacslogy, University of Western Australia, Royal Perth
tomeric infu Hespital, Perth, Western Australia, Australia, 7 School of Pharmacy, Curtin University, Bentley, Western Australia, Australia

feasibility of
devices admr

. ; Abstract

sion without

an electrical Objectives: Concerns regarding the clinical impact of meropenem instability in continuous infusion {CI} devices may
pump.3 contribute To inconsistent uptake of this method of administration across outpatient parenteral antimicrobial therapy

Regardles: {OPAT) services.

administratic Methods: We retrospectively reviewed the clinical efficacy and safety of Cls of meropenem in two Australian tertiary
cally prepare hospitals and assessed its stability under simulated OPAT conditions induding in elastemeric infusion devices containing 1%
macy and d {24 g or 2% (4.8 g} concentrations at either room temperature’ or ‘cooled’ conditions. Infusate aliquots were assayed at

home for ad: different time-points over 24 hours.

care professi Resefis: Forty-one {82%) of 50 patients had clinical improvement or were cured. Adverse patient outcomes including

hemato-, hepato- and nephrotoxicity were infreguent. Cooled infusers with 1% meropenem had a mean 24-hour recovery
of 90.3%. Recoveries of 1% and 2% meropenem at room temperature and 2% under cooled conditions were 88%, 83% and
87%, respectively. Patients receiving 1% meropenem are likely to receive =95% of the maximum deliverable dose (MDD}
over a 24-hour period whilst patients receiving 2% meropenem should receive 93% and 879% of the MDD under cooled and
room temperature conditions, respectively.

Conclusions: Meropenem infusers are likely to deliver ~953% MDD and maintain effective plasma concentrations
throughout the dosing peried. These data reflect our local favourable clinical experience with meropenem Cls.

Citation: Manning L, Wright <, Ingram PR, Whitmere T, Heath CH, et al. (2014) Continuous Infusiens of Merepenem in Ambulatory Care: Clinical Efficacy, Safety
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Stability of doripenem, imipenem and meropenem at elevated
room temperatures

Sir,

Room temperature stability of a pharmaceutical preparation is
generally assessed at 25°C; however, actual room temperatures
may be substantially higher in many settings. These tempera-
tures may lead to reduced stability, yielding lower than expected
in vivo concentrations. At worst, a decrease in antimicrobial
exposure may result in clinical failure or development of resis-
tance. Additionally, prolonged infusions are frequently used to
help optimise the pharmacodynamics of B-lactams, which further
amplifies stability concerns since the antibiotic must remain stable
throughout the 2-4-h infusion. Here we determined the stability
of doripenem, imipenem and meropenem at three temperatures
exceeding 25°C.

Commercially available 500 mg vials of doripenem (Doribax®;
Ortho-McNeil-Janssen), imipenemn/cilastatin {Primaxin®; Merck)
and meropenem (Merrem®; AstraZeneca) were reconstituted with
10mL of normal saline and were then diluted in 90mL of nor-
mal saline to produce 5mg/mL solutions. Six bags were made for
each antibiotic at each storage temperature and the stability of
all three antibiotics was determined in unison at 30°C, 35°C and
40°C. Duplicate 1 mL samples were taken from each bag imme-
diately after preparation (Oh) and at 1, 2, 3, 4, 5,6, 8, 10, 12, 16
and 24h and then frozen at —80°C until assayed. Visual assess-
ment of colour and clarity was made and the pH was determined
using an Orion PerpHecT® 320 pH meter (Thermo Fisher Scientific)
at each time point. Samples were independently analysed using
validated, stability-indicating high-performance liquid chromatog-
raphy assays and the average concentration at each time point was
utilised. Forced degradation of each antibiotic was performed and
no interfering peaks were noted. Drug potency was determined as
percentage of the initial (Oh) concentration remaining. Solutions
maintaining =90% of the initial concentrations were considered
stable. The interday coefficient of variations (CV) for each antibiotic
was <=5.1% and the intraday CV was <6.6%.

A summary of doripenem, imipenem and meropenem stabil-
ity at each temperature is shown in Table 1. At 30°C, imipenem,
meropenem and doripenem were stable for 6, 12 and 16h,
respectively. The respective stability was reduced to 4, 8 and 12h
when stored at 35°C and to 3, 6 and 8h at 40°C. Doripenem
and meropenem solutions ranged from colourless to slightly
yellow, whilst imipenem ranged from colourless to brown. No
precipitate was identified in any solution. The pH ranged from
4.26-5.28, 4.63-7.44 and 7.33-7.74 for doripenem, imipenem and
meropenem, respectively.

Table 1
Summary of doripenem, imipenem and meropenen stability (time to reach <90%
initial concentration) at 30+C, 35<C and 40+C.

Drug Temperature

30°C 35°C 40°C
Doripenem 16h 12h 8h
Imipenem 6h 4h 3h
Meropenem 12h 8h 6h
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LIST OF ANTIBIOTICS SUITABLE FOR OPAT

W-
)

S TS S 7 T 1 T T
5~ Gomgm |20 _LVio

LV10

Cefazoli Nis
#1200 — 9600mg 5— 40mg/ml LV10

Cefepime | N/S

C N/
#1200 — 14400mg 5— 60mg/ml LV10

Ceftaidime | /S

Ceftriaxone | N)S | 1000mg |  20mgml | 100 [ 10048 [ 48hr |
| 2000mg |  dOmg/ml | 100 [ 10048 | 4shr |
—_
[ 3000mg [ 235mgml [ 255 [ 27054 [ d4shr |

Flucloxacillin #1200 — 14400mg 5 — 60mg/ml LVIO

~35-40mg/ml
(B.Braun)

Pip/Tazo N/S (1 80mg/ml (pip)
*'340[!—]9700[[1&, T0-Somg/ml (ip) | 240 | LVI0

48hr
48hr
48hr
48hr
8hr
8|
48hr

Vancomycin
~up to ?SOnu
S0mg/m
(B.Braun) 1~50m
48hr
48hr
_
__——___

TOngn
__——___
25-100kU/ml 240 LV10

* To be used ONLY if Easypump is NOT suitable.
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Possible if hep-lock is done after infusion is completed
[ Conc | | Pump# | Duration |
*DO

Not suitable
Meropenam 1g TDS (3g)
2g TDS (6g)

Flow Rates

LT100-48 2 Baxter LV10 10ml/hr

LT270-54

LT270-24 07052012







What are the details of
antibiotic stability testing?



Test

Methodology

Criteria

Chemical
stability

-HPLC assay according to the
BP/USP/manufacturer’s
method of assay at day 0 and
at each sampling point.
-Linear regression analysis

-Initial concentration (Day
0)=100%

-Use pharmacopoeial limits (e.g.
95 to 105% of labeled potency), if
not available, use limits set out by
the manufacturer as acceptable
limits

-95% confidence limits to be
calculated

-The shelf life is the duration after
fresh preparation that the lower
fiducial curve meets the lower
pharmacopoeial /manufacturer

limit

PH

BP/EP/USP method

-Product expiry is indicated by
two successive excursions +/- 1
PH unit compared with the freshly
prepared solution

Color

Visual inspection

-Color of the test sample shall not
differ significantly from that of the
freshly prepared solution

Particles

Visual inspection

-No particle shall be detected

upon visual inspection

Degradation

-A freshly prepared solution
stored at 40-50 °C/ 75% RH
+5%RH exposed to light for
7-10 days to develop

degradation products,
detectahle hv HPI (" trace

The trace is compared with that of
the freshly prepared sample (at
time 0) to identify peaks not
present in the freshly prepared
sample. At each time point

thronchont the studv. comnarison

The solution is to be
chromatographed according
to the assay method as a
reference to analyze the
degradation products.

No need to identify

degradants

with the “fresh” and degraded
traces will assist in identifying

emergence degradants.

Linear Regression Concept
for stability determination

An example: Flucloxacillin Sodium 15mg/mL in sodium chloride 0.9% stored in the
dark at 2-8°C

%o initial concentration

CONCENA5 predicted by DAY

100 4 +

97 1
+ +
96
95
| ] 1 1 1 ] L T i
0 S 10 15 20 25 30 35 40
Days after mixing
Linaar: Y = 99,05837 + -5.154020E-02 *X Linear —



Buffered Benzylpenicillin 50ku/ml

100ku/ml
8.33mg/mL
50mg/ml
Cefoxitin 12.5mg/ml
50mg/ml
Cefoperazone- Sulbactam iyl
20mg/ml
Ceftriaxone 5mg/mL
40mg/mL
Cefepime 4mg/mL
30mg/mL
Ceftaroline 2.5mg/ml
7.5mg /ml
Doripenem 5mg/mL
10mg/mL
Piperacillin/Tazobactam 11.25mg/mL
90mg/mL

Manufacturer

usSP

UspP

Manufacturer

Manufacturer

Manufacturer

Assay Specification Acceptance limit
USP

90% -110%

95-105%

90% -110%

90-110%

90-110%

90%-110%

95%-105%

95%-105%

90%-110%
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Ultra High Performance Liquid Chromatographic
(UPLC) system

— athermostat column oven (ACQUITY
UPLC CH-A 186015042, from
WATERS)

— adelivery pump (ACQUITY UPLC I-
CLASS BSM 186015000, from
WATERS)

— an autosampler (ACQUITY UPLC I-
CLASS Sample Manager-FTN
186015046, from WATERS)

— avariable —wavelength absorbance
detector (ACQUITY UPLC I-CLASS el2
PDA Detector 176015091, from
WATERS)

— chromatography data system
(WATERS EMPOWER).

— Measurements of pH were
determined with a precision pH
meter (FiveEasy, METTLER-TOLEDO)
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Drug Stability testing Protocol : 2013 version

Day 0

Colour Change
Particle precipitation
Degradation (Part 1)
Degradation (Part 2)
Storage at 2-8°C

Series 1
(Infusor 1,2,3)
Series 2
(Infusor 4,5,6)
Series 3
(Infusor 7,8,9)

Storage at controlled
room temp 30°C
+2°C / 6515%RH
after 2-8 °C

S e JIEATGITETER NG initial conc.
HPLC Assay

(upon receiving)

Day 1
(PZi13)]

Series 1
(Infusori-3)

% initial conc.

Day 4
(96h)

Series 1
(Infusor 1-3)
Series 2
(Infusor 4-6)

Series 2
(Infusor 4-6)

Series 2
(Infusor 4-6)

Series 2
(Infusor4-6)

Series 2
(Infusor 4-6)

% initial conc.

+24h

+48h

+72h

+96h

DEWA)
(216h)

Sample Pre-stressed

Series 1
(Infusor 1-3)

Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

% initial conc.

+24h

+48h

+72h

+96h

Day 11 Day 14
(264h) (336h)
Series 1 Series 1

(Infusor 1-3) (Infusor 1-3)

% initial conc % initial conc.
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Summary of Drug Stability Testing: 2013 initial protocol

Time (h) at 30°Cafter refrigeration (2-8°C) for

Concentration

Ceftriaxone 5 mg/ml
(Livon, China) 40 mg/ml

Cefepime 4 mg /ml
(Bristol-Myers Squibb , Italy)

30 mg /ml

Piperacillin / Tazobactam 11.25 mg/ml
(GlaxoSmithKline, India) 90 mg/ml

4 days 9 days
+36h +24h
+28h +16h

Regression analysis of day 4-8 or day 9-13 drug
conc. remaining vs time data both yielded a
statistically significant negative correlation
coefficient value. Concentration in almost all
samples are above 90% potency line which lies
above the 95% lower confidence bound of the
regression line of the day 4-8 and of the day 9-13
data respectively. No expiration date can be
assigned

Regression analysis of day 4-8 or day 9-13 drug
conc. Remaining vs time data both yielded a
statistically significant negative correlation
coefficient value. Concentration in almost all
samples are below the 90% potency line which lies
above the 95% lower confidence bound of the
regression line. No expiration date can be assigned

+48h +72h
+24h +24h
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Cefepime 4 mg/ml

Figure 5.4.1

% Initial concentration of Cefepime

Infusor 1-3

% initial concentration of Cefepime

Infusor 7-9

% Initial concentration of Cefepime

co

T T T T
15000 20000 25000 30000

40,00



Cefepime 30 mg /ml e L S

Infusor 1-3
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Interim review

Anything wrong with our protocol?
Can we revise and improve it?
What are the adjustable variables ?

— Sampling time points BepsiDe
— Temperature condition

How to revise and apply practically in real life ?



Drug Stability testing Protocol : 2014 revised version

Test Day 0
(upon receiving)
[pH
precipitation
(Part 1)
(Part 2)

Storage at 2-8°C Series 1

(Infusor 1,2,3)
Series 2
(Infusor 4,5,6)
Series 3
(Infusor 7,8,9)
Storage at

controlled

after 2-8 °C

Stability indicated Initial conc.
by HPLC Assay

Day 1
(PZi1)]

Series 1
(Infusor1-3)

% initial conc.

Series 1
(Infusor 1-3)
Series 2
(Infusor 4-6)

Series 2
(Infusor 4-6)

Series 2
(Infusor 4-6)

Series 2
(Infusor4-6)

Series 2
(Infusor 4-6)

Sample Pre-stressed

+6h

+24h

+30h

+48h

% initial conc.

Series1
(Infusor 1-3)

Series 3
(Infusor 7-9)
Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

Series 3
(Infusor 7-9)

% initial conc.

+6h

+24h

+30h

+48h

Series1
(Infusor 1-3)

% initial conc

Day 7 Day 9 Day 11 Day 14
(168h) (216h) (264h) (336h)

Seriesl
(Infusor 1-3)

% initial conc.
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Summary of Drug Stability Testing: 2014 revised protocol

_ Concentration Time (h) at 25°Cafter refrigeration (2-8°C) for
7 days 9 days

Buffered Benzylpenicillin 50 ku/ml +48h +48h

(Pfizer, Italy) 100 ku/ml +48h +48h

Cefoxitin 12.5 mg/ml +29h +21h

(Shenzhen Zhijun Pharmaceutical, China) 50 mg/ml +31h +20h

Cefoperazone / Sulbactam 5 mg/ml +27h +16h

(ShenZhen Lijian Pharmaceutical, China) 20 mg/ml +48h +34h

Ceftaroline 2.5 mg/ml +6h +3h

(Astrazeneca, ltaly) 7.5 mg/ml +8h +2h

Doripenem 2 mg /ml Regression analysis of day 7-11 or day 9-13 drug conc.
(Janssen-Cilag, Japan) remaining vs time data both yielded a statistically significant
negative correlation coefficient value. The 95% potency line
lies much above the 95% lower confidence bound of the
regression line of the day 7-11 and of the day 9-13
respectively

10 mg/ml Regression analysis of day 7-11 or day 9-13 drug conc.
remaining vs time data both yielded a statistically significant
negative correlation coefficient value. The 95% potency line
lies much above the 95% lower confidence bound of the
regression line of the day 7-11 and of the day 9-13
respectively

_ Concentration Time (h) at 20°Cafter refrigeration (2-8°C) for

Flucloxacillin 50mg/ml +18h +4h

(Wockhardt, UK)



Simulated ambient temperature testings in a
tailored made cooler bag

*To ensure the elastomeric device under
desirable temperature condition within
carrying bag

Cooling Performance TEST of Fridge-to-go® portable Fridge Bag for Medicine of D5 provided by Princess Margaret Hospital Appendix
TESTA |
Medicine of DS Model: FTG-3500 Medi-Pak %0

" taken right rom Fridge
DURATION TEMPERATURE *C*

Ambient Temperature: 30C

" Initial 40

1st Hour

2nd Hour 00

3rd Hour

Ath Hour

5th Hour -

6th Hour I 0 0

Tth Hour ~ 19.04

Bth Hour ‘ g

9th Hour » 3

10th Hour E

11th Hour o

12th Hour £ 1001

13th Hour ﬁ

14th Hour 255 N H_/

15th Hour 262 -

16th Hour 26.7 Y

17th Hour 70 SEERRE R R R R RN 207

18th Hour 273 , B S e as ol ioasanteteasde
T ShHow | 275 | TRATASEETEAAAAARRS ' .

Bhhow | 78] 2013 version Early 2014 version

2llh'liouv_ \Y 219 0.0 T T T T T T T T T T T T T T

L D100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
| MWhHouwr | 285 Time (minutes) 52




Elastomeric Related Antibiotic Stability Database

Drug Mame Strength Manufacturer Country of Origin DDST::-:: FE Diluent Cnr;:;;‘:lri::i;::ith Refrigerate™ Room Temperature” | Ref
Ceftaroline 600mEg Astrazeneca Italy 600-1800mg N5 2.5-7.5mg/mL 7 days +& hours i
Cefepime 1= Bristol-Myers Squibb USA 0.96-7.2g N5 4-30mgfmL unstable unstable 1
Cefoperazone sodium +sulbactam [Sulperazon) 1= Shenzhen Lijian China 2-4g N5 5-20mg/mL Bdays +24 hours 1
Cefoxitin 1= Shenzhen Zhijun Pharmaceutical [China 3-12g N5 12.5-50mg/mL Sdays +24 hours 1
Ceftazidime [GSK Brand) 1.29.6g NS 5-40mg/mL 9 days or 24 hours 3
Ceftriaxone Sedium [Liven Brand) 1g Livon China 1.2-96g NS 5-40mg/mL S days +16 hours 1
Ceftriaxone Sodium [Roche Brand) 1= Roche Switzerland 1.2-8.6g N5 5-40mg/mL Sdays +24 hours 3
Doripenem S500mg Jlanszenn-Cilag lapan 0.48-2.4g N5 2-10mg/mL Sdays +24 hours 5
Flucloxacillin 1= Wockhardt UK 2.4-4 3 N5 10-20mg/mL Sdays +24 hours 3
Flucloxacillin 1= Wockhardt UK 12g N5 50mg/mL 7 days _Ilgrfh:: i
Ganciclovir 500mg Roche Switzerland 240-1440mg N5 1-Emg/mL Sdays +24 hours 3
Penicillin G Potassium SMU, 20MU | Pfizer US4 12-24MU N5 S0-100 KU/mL Sdays +48 hours 1
Piperacillin sodium/ tazobactam sodium [Tazocin)  |4.5g GEK (Agila Specialties Private Ltd) |India 2.7-21.6g N5 11.25-80mg/mL Sdays +24 hours 1
Vancomycin S00mg Hospira US4 1.2-4.8g N5 5-20mg/mL Sdays +24 hours 4

d elastomeric pumps. Am ) Heglth-5yst Pham

- 2010; 67:1538-1544.




Challenges & Opportunities

* NO ideal testing protocol at this moment ....
— Manpower constraints
— Drug budget and Laboratory Testing budget constraints
— Limited Compounding sessions and such service not
available in every hospital
* Looking for collaborations......
— Standardizing the testing protocol

— Strengthening our antimicrobials’ stability database
through overseas collaboration

— Minimize the wastage of resources and time in testing on
some brand specific antibiotics

— Publications
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