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= Alexander Fleming
(1881-1955)

Penicillin Mold
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Sulfonamides?
Aminoglycosides?

B-lactams? o
Cephalosporins? Oxazolidinones?

Chloramphenicol* Lipopeptides?

Tetracyclines!
Ketolides 20044

Macrolides?
Glycopeptides? Glycylcycline 2005°
Quinolones® 1. Wenzel RP. N Engl J Med. 2004;351:523-526.
Streptog ramins3 2. Jantausch BA. Pediatr Rev. 2003;24:128-136.

3. Khardori N. Med Clin North Am. 2006;90:1049-1076.

4. FDA. Antimicrob Agents Chemother. 2005;49:2151.
5. Peterson LR. Clin Infect Dis. 2006;42:224-33.

Trimethoprim?
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~35% ~10% +350%

~60% ~30% +200%

~100% ~25% +400%

>80% <20% +400%

11% <0.5% +2200%

SRR & % Aspiringt & 123 2RI R +165%

1IDSA Position Paper ‘08 Clin Infect Dis47(S3):S249-65; 2IDSA/ACCP/ATS/SCCM Position Paper ‘10 Clin Infect Dis In Press; 3Kerr AJ.
Subacute Bacterial Endocarditis. Springfield IL: Charles C. Thomas, 1955 & Lancet 1935 226:383-4; 4Lancet ‘38 231:733-4 & Waringet al.
‘48 Am J Med 5:402-18; 5Spellberg et al. ‘09 Clin Infect Dis49:383-91 & Madsen ‘73 Infection 1:76-81; 6‘88Lancet 2:349-60
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- BFERFANEERMEANE (48 &8H)

IR DI RER) HERRA (C) B IR (
. HER GB _
FEIARRIL gga) wm®) .05

) EBE: *)

2000 &£ 21,401 1,737,247 2,690,834 6,771
2001 £ 21,654 1,796,154 2,814,976 6,904
2002 4£ 21,869 1,858,739 2,945,891 7,921
2003 &£ 21,984 1,732,750 2,732,243 7,952
9,376

2004 £ 22,134 1,859,009 2,997,025
*E-RO L RRBRH A% —JTH -

8
%R1E R, oAU A 2000—2004F o2 & 2 g3 382006;16:205-18
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ENE 2000 5 2001 4 2002 4 2003 5 2004 5

ARE sm(EAl) SM(ELK) SWM(ELL) &M(EIK) £R(EIK)

-k A 437,00350.8%)  1367,100(51.7%)  4,000,606(30.5%)  IBABB6MHE.2%)  4.505,315(48.1%)
EXEER LITLA(32.1%)  2219,701322%)  2755.506(34.8%)  2.838.712(36.0%)  3,336,613(35.0%)
X . LOA25TB{L54%)  LO0S373(14.6%)  LO9L032(13.8%) 1 188.48(15.0%)  1,409,608(15.0%)
MAHER 857(0.01%) 1,433(0.02%) 2,010(0.03%) 3,195(0.00%) 1,145(0.03%)
X i L13,902(1.3%) 110, 725(1.6%) ~ T1433(0.9%) “13,283(0.9%) 121,260(1.3%)
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Consequences of Resistance to
3rd.generation Cephalosporins

3rd-generation cephalosporins

Dvla-ruse
Klebmlelln spp ‘
E Coli Enterococcus spp
with ESBL N !
o cpverage
Rgsistance
Imipenem/cilastatin
ﬂverg'rnwth 4electinn
VRE

Acinetobacter spp  Fungi, yeast

IMPACT Farum 20 April 2002 Ov. Lorafta S0
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N inappropriate
[ appropriate

n p value
N
- 1381 HeH <.0001
R F |

R - 1041 2 2 <.0001
LEERZ ¢ = . 344 —e—i <.0001
FREB R S — | 499 I e <.0001
E P EER S — ' 208 —o— <.0001
R o R 4 F 236 ——e—— <.0001

0 20 40 60 80 1 10 100

survival (%) odds ratio

Kumar A et al. Chest 2009;136:123448.
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I inappropriate
0 appropriate

| n p value
S. aureus _ 597 HH <.0001
S. pneumnmae | 284 —o— .0101
Enterococcus sp _ 181 - <.0001
other Strep sp ' 268 —e— .0005
E. coli : 869 1o <.0001
Klebsiella sp '_ 312 o <.0001
Enterobacter sp _ 148 e .0002
Ps. aeruginosa ' 295 = o <.0001
C. albicans F ' 290 He—  <.0001
non-albicans yeast ?‘ 153 —o— .0002
A 1 1 1
0 :zrvivaldf{?%} N ﬂ odds r:tiu ”

Kumar A et al. Chest 2009;136:1237—41%.
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Figure 1: Total outpatient antibiotic use in 26 European countries in 2002
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Goossens et al. Lancet 2005; 365:579 15
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Figure 6: Correlation between penicillin use and prevalence of penicillin non-susceptible S pneumoniae

AT, Austria; BE, Belgium; HR, Croatia; CZ, Czech Republic; DK, Denmark; I, Finland; FR, France; DE, Germany;

HU, Hungary; IE, Ireland; IT, Italy; LU, Luxembourg; NL, The Netherlands; PL, Poland; PT, Portugal; SI, Slovenia;

ES, Spain; UK, England only. 16
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(1999-2008)

400. 0
—o—Hospital A
D Hospital C
D 300.0
D
/ 250. 0
1
0 900.0
0
O 50,0
N ~110 3rd GC alone for D
A 100. 0
p
50. 0
0.0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
—e—Hospital A 139. 7 167. 17 199.0 217.1 245. 8 249. 2 245. 3 270.5 379. 2
—8—Hospital B| 16.3 18.0 19.3 19.2 24. 1 26. 3 26.0 27. 1 27.5 38.6
Hospital C 65. 3 55.9 65. 7 75.3

A:B =9.8:1 (2008)
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Hecker MT, et al. Arch Intern Med 2003;163:972-8
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Lautenbach E, et al. Arch Intern Med 2003, 163(5):601-605.
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g( $"jBetween 2000 and 2010, consumption of antibiotic drugs mcreﬂjp
w2.Dy 36%. Brazil, Russia, India, China, and South Africa account

76% of this increase. There was increased consumption of pUER AR

carbapenems (45%) and polymixins (13%),

Broad-spectrum penicillins

— =
Cephalosporins o PP PP I

-~

Macrolides

Fluoroquinolones |

Trimethoprim |

- -""'_...-“‘f"' ey ..--"I,.-
Tetracyu:llnes e

2000
12010

I I I I 1
0 05 10% 1.0=10M 15x 100 20x10% 25x10%
Standard units (log)

Figure 1: Global antibiotic consumpticn by class in 2000 and 2010
Standard units are defined as a single dose unit {ie, pill, capsule, or ampoule).

Van Boeckel TP, et al. Lancet Infect Dis 2014, 14(8):%212-750
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Adopted from Spellberg B, et al. Clin Infect Dis 2004;38:1279-86
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1. MacDougall C. and Pork RE. Clin Microbiol Rev 2005;18(4): 638-6583
2. Goff DA. Curr Opin Infect Dis 2011;24 Suppl 1: $11-20
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Algorithm for the Management of
MRSA bacteremia (VGHKS)

PDSltwe (+) Negahve (-) Pnsmve (+) Negatwe (-)
| |
Blood culti.lre every 24-48h E’L?r: :;El;f E‘L?r: :;1;‘_‘;
l | l
Positive (+) Negative (-) v v v v
I Blood culture S —— Pos. (+) Neg. (-) Pos. (+) Neg. (-)
every 48-72h ‘ ‘,
‘ & Tx for 6 w Tx for 2 w
-

Laboratory  Gallium scan, etc...

41
Physical examination is very important. @ VGHKS-ID 2014

I “Seek and destrov”™ source of infection if possible.
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MEZRRIURE(P)

Aminoglycosides

Quinolones

Amikacin Sulfate inj

Ciprofloxacin tab & inj.

Netilmicin inj.

Gemifloxacin tab

Levofloxacin tab & inj.

Penicillins

Moxifloxacin tab & inj.

Amoxicillin/Clavulanate tab & susp. & inj.

Lomefloxacin cap

Ampicillin/Sulbactam inj.

Piperacillin Sod inj.

Carbapenems

Piperacillin/Tazobactam inj.

Imipenem/Cilastatin Sod. inj.

Ticarcillin/Clavulanate inj.

Ertapenem inj.

Meropenem Trihydrate inj.

Cephalosporins

Doripenem inj.

Cefixime cap

Cefoxitin inj.

Glycopeptides

Cefuroxime inj.

Teicoplanin inj

Cefotaxime inj.

Vancomycin HCI inj

Ceftazidime inj.

Ceftriaxone inj.

Others

Cefpirome Sulfate inj

Sodium fusidate tab

Cefmetazole inj.

Rifabutin cap

x\

=i =¥

EnlEMER

Cefepime inj.

Sulbactam Inj

Colimycin inj

Tetracyclines

Daptomycin inj.

Tygacil inj. (Tigecycline)

Linezolid inj & tab

Minocycline inj.

Trimethoprime/ sulfamethoxazole inj.

Macrolides

Clarithromycin tab

Azithromycin tab & suspension

42
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2.3700 20140323
24,2756

30.1860
Ccr: > 30ml/min => 1.5-3gm Q6H-Q8H

Ccr: 15-30ml/min => 1.5-3gm QI2H
Ccr: b-1bml/min => 1.5-3gm Q24H
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Email +
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LIS: laboratory information system, & 5 = &= 5l % 4t
HIS: hospital information system, PR &l & 4t
Ema"%%iﬂﬁ: 48
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Antimicrobial Stewardship Program

Antimicrobials ATC  #f% 1993 1994 1995 1096 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Antibacterials for 722.4 7588 657.3 6635 6343 6639 6955 6985 7378 6188 629.7

systemic use Jo1~ P 800.1 680.1 790.4 775.2 763.7 672.0 7359 753.0 718.9
Beta-lactam 309.9 330.7 302.0 314.6 281.0 271.0 2763 2728 2805 2422 2203
antibacterials, penicillins J01C~ P 2512 2341 271.0 286.0 2829 239.2 267.7 266.2 2822
J01DB+J01
1 & 2 cephalosporins DC P 309.7 238.0 265.6 243.0 239.9 221.0 229.2 2345 21538 2014 197.2 1467 1542 1507 1981 2055 1979 2105 1471 1752
J01DD+J01

192 241 263 26.0 27.1 275 38.6 44.5 58.3 58.8 54.4

3&4 cephalosporins ~ DE P 246 198 198 200 156 163 163 180 19.3
Carbapenems J01DH P 07 08 11 22 24 22 34 43 49 >l 9% 90 87 137 177 184 202 201 172 160
Aminoglycoside J01G P 1609 131.2 156.8 1457 138.8 1247 131.8 1295 1112 907 855 734 710 597 510 481 572 610 437 533
Glycopeptide JOIXA P 48 41 85 96 121 107 125 164 184 189 224 187 172 166 198 222 180 181 175 180
Quinolone J01M~ P 00 00 48 54 53 51 93 155 153 167 1905 216 188 192 170 165 209 227 253 237
Antimycotics for systemic
e oo b 59 68 76 102 81 58 85 102 9o 83 94 85 82 87 142 141 136 132 125 150
Antibacterials for
systemic use Joi~ O 700.5 1549.8 15314 1465.2 1506.9 1348.1 1460.2 1313.6 11180 0°811202:41151.6 1091.2 10201 10657 11701 12284 11497 11294 11266
Beta-lactam 272.4 3348 3351 3346 3045 3455 360.6 380.0 3434 3413 3353
antibacterials, penicillins J01C~ O 1374 459.4 4771 4454 450.7 355.6 376.8 306.0 257.6
JO1DB+J01
1&?2 cephalosporins ~ DC O 2849 4493 4827 4964 5369 5083 540.8 516.6 3046 oo/ 3768 4182 3943 3583 331 3639 4009 3861 3919 3689
JO1DD+J01
3&4 cephalosporins  DE O 00 00 00 00 17 17 29 49 ag * 43 40 33 55 116 133 102 150 166 183
Carbapenems *1 JO1DH O 00 00 00 00 00 00 00 00 o00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aminoglycoside J01G O 146 83 92 83 63 42 40 40 38 35 45 41 34 28 27 25 23 27 27 3.0
Glycopeptide 1 JOIXA O 00 00 00 00 00 00 00 00 o00 00 00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0
Quinolone JO1IM~ O 19 67 233 342 391 548 849 756 745 (69 946 763 777 671 674 878 894 8.1 938 960
Antimycotics for systemic
e oo O 36 264 304 384 435 391 405 605 gag 906 749 670 857 789 670 494 611 679 633 637
5 %1 AP EORPUER 2 sTEEDILEG
&rt
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No action today,
no cure tomorrow

7APRIL 2011 WORLD HEALTH DAY




k= gy A ﬂ S! [
o y} ——

No Excuses!
?E-br'Nike"""r%‘ﬁl

&

2 A ARERF T P RAFRE R HIHS

JUST DO IT!
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Let the games begin:
the race to optimise

antibiotic use

Tamma PD & Cosgrove SE:
Lancet Infect Dis 2014, 14(8):667-8
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