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Goals of Antibiotic therapy

To kill the infecting bacteria
« Decrease inflamation

e Reduce the inoculum

* Prevent resistance

Importance of adequacy — MIC and PK/PD



3 Initial antibiotic therapy and
mortality - VAP
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Causes of Antibiotic Failure
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Alvarez-Lerma ICM 1996:22:387 Rello. AJRCCM Insufficient dose
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canCan’the’Antibiotic Strategy be design to further
improve patient outcome? — Combining antibiotics



Surviving Sepsis Guidelines

2a. We recommend that initial empiric anti-infective ther-
apy include one or more drugs that have activity against
all likely pathogens (bacterial and/or fungal or viral)
and that penetrate in adequate concentrations into the
tissues presumed to be the source of sepsis (grade 1B).
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ks Advantages / Disadvantages

2 Antagonism — drug to drug interaction
2> Adverse events
2> Development of antimicrobial resistance

2 Increased costs



Hospital

W Bacterial Meningitis

2 If risk factors for Listeria monocytogenes:

- Age > 50 years or < 2 months

Diabetes

Alchoolism

Immunosupression

Malignancy

3rd Gen Cephalosporin + Ampicillin

Tunkel AR et al. CID 2004; 39 :1267-128
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Peritonite

Primaria (Monomicrobiana) Secundaria (Polimicrobiana) Terciaria (Polimicrobiana)

E. coli 5  Peritonite Secundaria Grave Enterococci
Gelaermarpp. o - TEspEaRenesmbinada
E'Fﬂﬂ'fé’l Sstitiroion d%%caréio com as
nterococcus spp. Carbapenem andida
. | ologias i ”
Outro?]gggtlgsgsGran Cefalosporina de 32 ou 43 G + etiologias identificadas /

Metronidazol provaveis

Ciprofloxacina + Metronidazol

53 anginosus riuvivyuliivivliia T vicu uvliuacul

©Copyright 2005 gbf.de/}aﬂﬁhts reserved

Barie PS. J Chemother. 1999;11:464-477.
LaRoche M, Harding G. Eur J Clin Microbiol Infect Dis. 1998;17:542-550.
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Abdominal Infections

Table 3
Comparison of randomized controlled trials of monotherapy versus combination therapy for
abdominal sepsis
Author, Total # Experimental Mortality RR
Year pts, N Therapy Control Therapy (%) (Cl) | PValue
Schentag 98 Moxalactam Clindamycin + 7/49 (14) v 1171 1
1983142 tobramycin 6/49 (12)
Poenaru 104 Imipenem Clindamycin/ 4/52(8) v 47 235
1990133 metronidazole + 9/52 (17)
tobramycin
Solomkin 162 Imipenem Clindamycin + 11/81(14) v 82 .664
199043 tobramycin 14/81 (17)
Fink 40 Ticarcillin- Clindamycin + 3/20(15) v 75 716
1991141 clavulanate gentamicin 5/25(20)
Dupont 204 Pipercillin- Pipercillin- 19/99 (19) v 0.9 862
200040 tazobactam tazobactam + 22/105 (21)
amikacin

Bochud PY et al. Crit Care Med 2004; 32:5495-512
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«=Gommunity-Acquired Pneumonia

Gleason CAP Retro 12945 Yes
Mufson, 1999 Bact. Pneumo Retro 328 Yes
Waterer, 2001 Bact. Pneumo Retro 225 Yes
Martinez, 2003 Bact. Pneumo Retro 409 Yes
Weiss, 2004 Bact. Pneumo Retro 95 Yes
Harbarth Pneumoc_occal Retro 107 No
sepsis
Garcia-Vasquez CAP Retro 1391 Yes




b | Combination antibiotic therapy improves survival in patients with

H

wreaarn community-acquired pneumonia and shock

Prospective observational cohort study of 529 adults with severe
CAP

1.0 1.0

OR =1.69 95% CI 1.09 -2.60
p= 0.01
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Even when monotherapy was appropriate, it achieved a lower 28-day
survival than an adequate antibiotic combination OR 1,64 (1,01-2,64)

Combination antibiotic therapy seems to increase ICU survival in

patients with severe CAP and shock 4
Rodriguez A (CAPUCI group) Crit Care Med 2007; 35: 149%'
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ATS GUIDELINES

Empiric Antibiotic Therapy for HAP

Ventilator Associated Pneumonia

Potential Pathogens

Combination Antibiotic Therapy*

HAP, VAP or HCAP Suspected
(All Disease Severity)

Late Onset { >5 days) or Risk Factors for
Multi-drug Resistant (MDR) Pathogens
{Table 2)

Mo Yes

Limited Spectrum
Antibiotic Therapy
(Table 3)

Broad Spectrum
Antibiotic Therapy
For MDR Pathogens
{Tables 4 & 5)

Pathogens listed in Table 3 and
MDR pathogens
Pseudomonas aeruginosa
Kiebsiella pneumoniae (ESBL™*)!
Acinetobacter species’

Methicillin-resistant Staphylococcus
aureus (MRSA)

Antipseudomonal cephalosporin
(cefepime, ceftazidime)

or
Antipseudomonal carbepenem
(imipenem or meropenem)

or
B-Lactam/B-lactamase inhibitor
(piperacillin-tazobactam)

plus

Antipseudomonal fluoroquinolonet
(ciprofloxacin or levofloxacin)
or
Aminoglycoside
(amikacin, gentamicin, or tobramycin)

plus

Linezolid or vancomycin*

AJRCCM 2005; 171: 388-416




" Ventilator Associated Pneumonia

Combination therapy
Compliance with ATS/IDSA Guidelines
Patients Hazard ratio (95% (1)
Gramnegative 122 L ! 111 (0-57-2-18)
Pseudomonas Lo | : = | 2.38(0-67-8-41)
Gram pasitive 116 u : 1.93 (0-92-4.02)
MRSA 77 4 O : 237 (0-98-574)
Polymicrobial 70 — u : 2.08 (0-87-4-97)
Culture negative 70 i L = 1-87 (0:71-4-93)
Overall 303 '5 L] | 1.56 (1-00-2-44)
| : T T |
0.5 1 2 4 8
4 >
N=129 Favourscompliant treatment  Favours non-compliant treatment N=174

Single drug for Gram Negative infections — 154
No coverage of MRSA - 24

Kett, Lancet Inf Dis 2011; 11:181



2 Ventilator Associated Pneumonia

Combination therapy

Wing 1998 0417 0/%2
ellin 1993 s 0734
Bergeron 1958 war 1729 ik i
Gane 1985 1721 218 - -
Speich 1098 1744 645 -
Thompsan 1990 2149 347 - No adva ntage of
Hoepelman 1988 245 444 -} L - -
Koehler 1990 573 271 = = combination thera PY
Jaspers 1008 30 440 =
Stille 1982 3MB6 B1=1 L .
Landau 1090 420 3/20 = e Gram negative
Warren 1953 ash 9/64 = . .
Gomez 1960 53 513 : infections (N=1835)
Monton 1995 TH16 B2 =
Arich 1087 875 5/22 »
Felizart 1285 7ar 11435 = °
Smith 1284 Trod 1000 .. PSEUdomonaS
McCormick 1997 13/85 0/63 = i ( — )
Mouton 4990 14105 19106 —a—— aeruglnosa N 426
Sieger 19497 13104 23107 —a—
Alvarez Lerma 2001 16/88 20T -
Brown 1084 1118 216 —.——
Finer 1952 40249 297222 ——
Rubingtein 12695 2317306 337274 —
Subtatal (95% Cl) 275 1971 ...
Total events: 197 (monotherapy], 222 (combination therapy)
Test for hetercgeneity: #=26 06, df=21, P=0.20, F*=10.4%
Test for overall effect: z=1.45, P=0.14
Total (95% GI) 28B7 2660 a4y
Total events: 271 (monotherapy), 287 (combination therapy)
Test for hetercgeneity: 7=32 .50, di=30, P=0.34, /=7 7%
Test for overall effect: z=1.22, P=0.22 0.1 0z 05 1 2 5 10
Fawou rs monotherapy Fawours combination

Paul. BMJ 2004; doi:10.1136/bmj.38028.520995.63



Sepsis

ombination therapy

Study Yoar (rel#) Monotharapy  Combination Odds Ratlo
Mortality (%) Therapy Mortality (%)
Scullerstal 1982 (23) o ) 1110 (10.0) t 3.32 (D.03-infinity)
Kamadetal 1985 24)  04(0) 1847 (38.3) ————— 564 (0.374nMy)
Vazquezotal. * 2005 (25) a5 (4.4) 6142 (4.2) —‘— 095 (0.16-9.85)
Dwyeratal. * 2008 (26) 9195 (4.6) TI6T (12.3) B S 289 (0.87.9.18)
Baddour et al. "¢ 2004 (27) 171279 (6.1) T3 (11.1) —7—.— 1.93 (0.64-517)
Rodriguez ot al * 2007 (28) 4/63(6.3) 14196 (7.1) ——— 113 (0.34-4.92) - - -
Chowatal ® 1901 (20) 42 (7.4) 2034 (5.9) S 081 (0.06-757)
Cave Zmon  wman s ' S0 2r ela-analysSIS O eligiple aatasets

Chokshiotal. 2007 (31) 442 (95) 12186 (18.2) 211(058:961)

Martinez stal. 2003 (32) 17171 (8.9) 18/238 (7.6) 0.74 (0.35-1.59) . . .
Damas etal. 2006 (33) 2020 (10.0) 8139 (20.5) 232 (0.39-24.48)

SRR i === OR (death/clinical failure

Cometta etal, 1994 (35) 18182 (12.7) 131138 (9.4) 0.71(0:31-1.62)
Krogor stal, 1980 (36) 860 (13.3) 35/140 (25.0) 217 (0.90-5.78)
McCue etal. 1985 (37) 19141 (13.5) 20081 (24.7) 2.11 (0.98-4.50)
Bouza etal. 1987 (38) 21 (14.3) 205 (40.0) 4.00 (0.22-52.36) 0
Carbon stal. 1967 (39) 4125 (16.0) 5/22 (22.7) 1.54 (0.28-9.01) . 0 . — .
McCusetal 1967 (40)  30185(162) 2180 (26.3) 184 (0:92-361) ]

Kulkka etal. 1997 (41) w21 (168) 568 (7.4) 0.40 (0.12-1.10)

Harbarthelal * 2005 (42) 16 (16.7) 620 (30.0) 214 (0.17-118.0)
Siegman-igraelal. 1998 (43)  7MZ(16.7) 715 (46.7) 4,38 (0.97-19.30) —_ O O 94
Guibergetal. 1989 (44) 1B (16.7) 838 (21.1) 1.33 (0.27-8.89) p - .
Leibovici etal. 1997 (45) 1341789 (17.0) 57322 (17.7) 1.05 (0.73-1.49)
Meyland atal, *° 2008 (46) 1378 (17.1) 2175 (28.0) 1.88 (0.81-4.50)
Waterer gtal. 2001 (4T) 18/99 (18.2) 11126 (8.7) 043 (0.17-1.02)
Dupontetal 2000 (48) 211111 (18.) 241116 (20.7) 1.12 (0.85-2.27)
Pattorsonetal. 2003 (49) 947 (18.1) 18 (6.7) 0.30 (0.01-2.58)
Kimatal, 2002 (50) 12/89 (20.3) 11142 (26.2) 1.0 (0.49-3.93)
Harbarthetal *° 2005 (42) 418 (21.1) 10462 (16.1 072 (0.17-362)
Fernandez-Guarrero alal. 1991 (51)  S&/275(211) 21191 (23.1) 1.12 (0.60-2.03) . .
Kulkka etsl. 1998 (52)  7/32(219) 11141 (26.8) 131 (0.39-461)
reaian i 6 Sman e uperons ompbinaton therapy demonstrates a
Bodeyetal * 1985 (54) /78 (23.1) 16/104 (15.4) 061(0.27-137)
GamachoMentoro st al. * 2007 (56) 7728 (24.1) TH8 (16.2) 056 (0.15-2.17) . .
Vazquezstal. ° 2005 (25)  4MS(267) 5/53 (9.4) 0.29 (0.05-1.73)
SoEiZE SE ST = significant advantage over
Kjucarotal 1990 (57,58)  14/50 (28.0) 10/50 (20.0) 0,64 (0.23-1.79)
D'Antonio et al 1992 (59) 17/60 (28.3) 732 (21.9) 0.71 (0.22-2.12)
Hifetal * 1969 (80)  9/31(20.0) 200106 (18.9) 0,57 (0.21-163)
Watanakunkom etal, 1993 (61) 17/58 (20.3) 10138 (26.3) 0,86 (0.30-2.35) m
Katarsky stal. 1973 (62) 7122 (31.8) 23 (130) : 032 (0.05-1.75) O n Oth e rapy W h e n t h e r at e O f
Monigomerio otal. 1980 (63)  O/28 (32.1) 03 (0} ; 029 (0-6.04)
Graninger etal. 1982 (64) 10731 (32.3) 4114 (28.6) R 0.84 (0.15-3.94) . . .
Baddouretal. °° 2004 (27) 11733 (33.3) 436 (11.1) —I—i 0.25 (0.05-1,00) d e at h /C I 0
Kosial. 2000 (65)  1333(384)  328(115) | S2010.06:0.90) I n I C a al u re eX C ee S O
Aspaetal 2006 (66) 99251 (394) 617198 (30.8) 1} 0,68 (0.45-1,03)
Fainsten etal. 1983 (67) 1332 (+0.8) 10739 (25.6) —— 0.50 (0.16-1.55)
Maki glal, 1988 (68) 14734 (41.2) 18/45 (39.1) —a— 0.99 (0.34-2 51) . O
Owyorotal. ° 2006 (26) 1025 (44.0) 308 (37.5) 0.76 (0.10-5.08) 0 — (p = 0 OOO 1)
Mendelsonetal. 1994 (69) &9 (44.4) 4015 (26.7) —_— 0.45 (0.06-3.66) = ] ) = U -
Gamacho-Monleroetal. ° 2007 (55) 11124 (45.8) 23044 (52.3) - 1.29 (0.43-3.98)
Heyland ot al. ° 2008 (46) 12/24 (50.0) 517 (29.4) —_— 0.42 (0.09-183)
Chowetal ° 1991 (29) 612 (50.0) /30 (26.7) — 0.36 (0.07-1.84)
Kendekolal. * 1982 (34) 13726 (50.0) 7129 (24.1) Soom - 0.32 (0.09-1.15)
Bodey etal. 1989 (70)  3872(54.2) 1676 (21.1) - 023 (0.10048)
Rodriguez etal. * 2007 (28)  30/52(57.7) 100/218 (45.9) - 062 (0.32-1:20)
Fodmanatal 1880 (71) 57 (71.4) o (0} B 0,02 (0-0.52)
Bodeyetal " 1985 (84)  912(75.0) 28/52 (53.8) —_— 0.39 (0.06-1.82)
Chamatetal ° 2003 (56)  O/11(81.8) 416 (66.7) —_— 0.4 (0.02-864)
Hilfatal, ° 1989 (50) 112 (@1.7) 18137 (48.6) —_— 0,08 (0.01-0.73)
Tapperetal. 1974 (72) 111 (100) 13120 (65) 0,60 (0-78.0)
Hammond etal. 1990 (73) 414 (100) 12117 (T0.6) 0.25 (0-5.13)
Monotherapy mortality <15% 125M417 (8.8)  182/1363 (13.4) < 153 (1.16-2.03)
Monatherapy mortality 15-26% 386/2123(18.2) 24711209 (18.8) <+ 1,06 (0.81-1:34)
Monatherapy martality >25% 41811013 (40.9) 40411279 (31.6) < 0.54 (0.45-0.66)
Ovorall 926/4653 (20.3) 83313861 (21.1) - 0.86 (0.71-1.03)

T T T T T

o om a1 1 0w Kumar A et al. Crit Care Medicine 2010; 38 :1651-1654

Odds Ratio of Death
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Sepsis

Combination therapy

100
75
o
£
= 50 Combined Th HR (95% CI)
==' Combine era
g o PY " glactams m: 073 (0.62-0.80)
D Monotherapy N
i penicillins H 079 (0.62-1.00
s —ea—Ly
25 penicillinfampicillin | 068 (0.39-1.20)
Log-rank p-value: 0  anti-staph penicilin —e—H 056 (0.27-1.19
| glactamiinhibitor rou | 085 (0.641.14
04 cephalosporins ‘ o | 069 (0.55-0.85)
0 5 10 15 1g gen ceph = { 012 (0.02-0.99
Day  2nd gen ceph ] 038 (018-0.81)
Therapy W ? nceph '—ﬂ-.-lJ 089 (0.60-1.31)
Monotherapy 1223 1046 939 867 !
|carbapenems t—+-1 I 095 (0.65-1.39)
vancomycin —ar—i 089 (053-1.49
fluoroquinolones v—JI—c 090 (044-1.87)
macrolidel/clindamycin ® t i 030 (0.03-2.89
|
0.1 1 10

Kumar, Crit Care Med. 2010;38:1773
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Synergism

“In vitro” for many antibiotic combinations

Calandra T et al. Am J Med 1986; 80: 45. Kumar A et al. ICAAC Proc 2004; 26: A-1296;
Darras-Joly C et al. Antimicrob Agents Chemother 1996; 40: 2147,
Giamarellou H. Am J Med 1986; 80: 126. Giamarellou H et al. Antimicrob Agents Chemother 1984; 25: 534.

e Clinical studies of infection (including endocarditis, Gram

negative bacteremia and neutropenic infections)

Anderson ET et al. Chemotherapy 1978;24(1):45-54. Bouza E et al. Med Clin North Am
2000;84(6):1357-89;
De Jongh CA et al. Am J Med 1986;80(5C):96-100.

e Specific types of infection:
— HIV
— Tuberculosis
— Helicobacter pylori



Synergism of antibiotics (In vitro)

Control /I
+

A Decrease
A of 3,2 log
Ab1+ 2 A

(1] 6 12 18 24 30 36 42 48
Time (hours)



? |s clinical proof necessary?

Vil Frarea o Xra

Antibiotic concentrations in the
host is determined by:
dose, volume distribution and

Use of measured antibiotic elimination rate of atb
concentrations administered at patient’s age, volume status,
precise time points and tested weight, renal and hepatic
against a standard inoculum of function, hypoalbuminemia
bacteria site of infection

Bacterial load is highly variable
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Endocarditis

Study or subgroup Monotherapy  Combination therapy Rislk Ratio Risl Ratio
nin n/N M -H,Fixed, 95% CI M=H,Fixed 85% CI
Abrams 1973 0/12 orz 0.010.0,0.0]
Korzeniowsld 1982 243 6741 = 041 [0.09,1.92]
Ribera 1386 1443 2f45 H 0.50 [0.05, 5.32] I Ity
98 ———— 0.44 [ 0.12, 158 |

otal (95% f}& 99
Total events: 3 O"ﬂﬂ‘i!l‘lpﬁ. B (Combination therapy
Heterogeneity: Chi* = 0,02, df =1 P = 0,90} F =0.0%
Testfor overall effect: £ = 1.26 (P = 0.21)

OR

L L 1 L L L

0.1 0.2 [
Faveurs treatmemnt

2 -] 10
Favours sentrel

Study or subgrou Monothera) Combination thera Risk Ratio Risk Ratio

5 AOSE n/N o niM & M-H.Fixed.95% CI M-H.Fixed. 555 ClI

Abrams 1373 0f1z sz

Coppens 1983 2422 74 L as7ro

Kerzeniowski 1982 3133 741 S — . . .

Ribera 1356 11/45 14445 —B— ( :I NI I F | I r

Sexton 13498 1428 1725 - 2 Ca a u e

OR 0.69 95% CI 0.40-1.19

Total (95% CI) 167 ——

138
Total events: 17 (Monotherapyl. 29 (Combination therapy)
Heterogeneity: Chi* = 042, df = 3 (F = 0.94); F =0.0%
Testfor overall effect 2 =1.32(P =019

Favours treatment

Study or subgroup Monotherapy
nil

Abrams 1979
Coppens 1983
Korzeniowski 1982
Ribera 1996
Sexton 1998

oz

Total (95% CI) 35

Total events: 9 (Monotherapy), 15 (Combination thera
Heterogeneity: Chi# = 0,46, df = 2 (F = 0.B0); F =0.0%
Test for overall effect: 2 = 0.34 (P = 0.73)

Combination therap
niN

Risk Ratio
M-H.Fixed.95% C|

0.0[0.0,00]
094048 183]
1.24 [0.08,19.12]
0.000.0,00]
0.23[0.01,7.78]

Bacteriological Failure
OR 0.89 95% CI1 0.47-1.69

0.89 [ 0.47, 1.69 | 8‘
feb)

Favours treatm emt

01 0.2 05 1 2 5 10 Q

Favours control g]

—

©
Leibovici L International Journal of Antimicrobial Agents 2010; 36S: S46—-S49



Log,, CFU/mL

Antagonism of antibiotics (In vitro)

Control
+

Inhibition of the target synthesis by
the weakest antibiotic

6 12 18 24 30 36 42 48

Time (hours)
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Pseudomonas aeruginosa
Acinetobacter baumannii

Broaden the antimicrobial

spectrum

Synergism

Decrease

emergence of antimicrobial
resistance

== Minimize superinfection
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In vitro synergism

Wide ranges of results

Dependent on several methodological factors:

- method of synergy test used
- susceptibility patterns of the isolates
- concentrations of antibiotics used
The greatest likelihood of synergy is an aminoglycoside with an

antipseudomonal penicillin (~ 90%), and then, in decreasing order, with
a cephalosporin (~ 80%) or a carbapenem (~ 50%).

The interaction of fluoroquinolones combined with pB-lactams or
aminoglycosides was usually autonomous (additive) or indifferent.

For quinolone combinations plus antipseudomonal (B-lactams, the (-
lactam drug accomplished most of the bacterial killing.



,

Vil Frarea o Xra

Ps aeruginosa Bacteremia

Table 2 Logistic regression analysis of the risk factors for
28-day mortality in patients with adequate empirical

Initial manifestation within 24 h
Sepsis 0.36 (0.11-1.17)
0.29 (0.07-1.21)

1.0 (referent)

Severe sepsis
Septic shock
Type of adequate empirical therapy
0.38 (0.14-1.06)

1.0 (referent)

Monotherapy

Combination therapy

therapy
Variable Univariate P Multivariate P
analysis analysis
OR (95% CI) OR (95% Cl)

Age 1.00 (0.96-1.04) 98

Male gender 048 (0.14-176) 27

Underlying disease
Solid organ malignancy 1.22 (042-3.56) 71
Hematologic 2.33(0.84-646) .10

malignancy
Structural lung disease  0.25 (0.03-2.31) 22
Neurologic disease 0.21 (0.02-181) .15
Congestive heart failure  2.96 (0.26-3442) 39
Hemodialysis 0.69 (0.06-805) .77
Immunosuppression 062(0.20-193) 41

McCabe score
Non-fatal 057 (0.09-338) 54
Ultimately fatal 1.20 (0.246.11) 83
Rapidly fatal 1.0 (referent)

APACHE Il score 1.04 (097-1.01) 32

Pitt bacteremia score 1.21 (096-1.51) .10

CPIS 1.06 (0.73-154) 77

Type of pneumonia
Community-acquired 1.00 (0.16-626) 99
Healthcare-associated 074 (1.12-473) 75
Hospital- acquired 1.02(0.19-537) 98
Ventilator-associated 1.0 (referent)

MDR-P. geruginosa 043 (0.08-230) 32

Previous antibiotic therapy 142 (0.53-3.86) 49

09 007 (0.01-0.49) 0.008
09 0.13(002-089) 0.04

06 005 (0.01-0.34) 0.002

The absence of septic shock at the time of
bacteremia (AOR 0.07; 95% CI, 0.01-0.49; p = 0.008),
and combination therapy (AOR 0.05; 95% CI 0.01-
0.34; p = 0.002) as variables that were independently
associated with decreased all-cause 28-day mortality

No significant difference in terms of the emergence of
antimicrobial resistance (21.9% and 12.1% respectively; p
= 0.29).

However, the 2-week bacteria eradication rate (54.5% vs.
18.8%, p = 0.04) and the 4-week eradication rate (54.5% vs.
28.1%, p = 0.04) were significantly higher in the combination
therapy group than the monotherapy group.

Park et al. BMC Infectious Diseases 2012, 12:308
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Hospital .
Ps aeruginosa VAP
. . 1,0
Retrospective, observational, cohort study ) gombinaton
: . : — 08 ~ morathampy
183 episodes of monomicrobial P. % L —
aeruginosa VAP 3 08 —
2 L
o
Table 5. Variables independently associated with mortality using Cox proportional regression analysis E
aHR a5% CI 2 a 02—
Age o 102 1.01-1.04 05
Efctve empirica therapy e L © 0.0
f_‘umhinedptherap}.' » 1 o T T T T T
Monotherapy .90 0.50-1.63 73 0,00 50,00 100,00 150,00 200,00
[nappropriate therapy LES 1.07-3.10 A2

Hospital stay (deys)

Initial use of combination therapy significantly reduces the likelihood of
Inappropriate therapy, which is associated with higher risk of death.

However, administration of only one effective antimicrobial or

combination therapy provides similar outcomes, suggesting that

switching to monotherapy once the susceptibility is documented s §
feasible and safe. :

Garnacho-Montero J Crit Care Med 2007; 35: 1888



2 Acinetobacter baumannii
In vVitro synergism

Colistin  Tigecycline Carbapenems Sulbactam Aminoglyc Rifampicin Others

Colistin Pipt/tazo
Tigecycline +

Carbapenems + +

Sulbactam + F%:}cgfri;/r::?n

Colistin + Tigecycline better with Tigecycline 200 mg q12h
Colistin + Carbapenem

— In vitro synergy rates of 77% (95% CI: 64 to 87%)

— Meropenem was more synergistic than imipenem

Carbapenem + Aminoglycoside probably no better than carbapenem
(imipenem) monotherapy

Carbapenem + Rifampicin no clinical benefit

Triple combination therapy of meropenem,sulbactam and colistin has
consistently shown very high levels of synergy.
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Carbapenemase-producing Ki.

pneumoniae

n= 67 cases Mortality
%
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o

Daikos GL et al AAC 2009; 53: 1868-18



_., Carbapenemase-producing
KI. pneumoniae

Qureshi ZA et al. AAC 2012; 56: 2108-2113
The 28-day mortality was 13.3% in the CT vs. 57.8% in the M group (P = 0.01).

In the multivariate analysis, definitive therapy with a combination regimen
was independently associated with survival (OR 0.07 ;95% CI 0.009-0.71; p =
0.02).

Despite in vitro susceptibility, patients who received monotherapy with colistin-polymyxin B or
tigecycline had a higher mortality of 66.7%.

Colistin/Tigecycline + carbapenem: most common (mortality - 12.5%).

Zarkotou O et al. cmI 2011; 17: 1798-1803

» Overall mortality was 52.8% and infection mortality was 34%
» Appropriate antimicrobial therapy was administered to 35 patients (66%)

* In the appropriate group: mortality in CT was significantly lower than in M group (0% vs.
46,7%; p= 0.001)

* In univariate analysis, combinations of active antimicrobials (p 0.001) were
significantly associated with survival.



Resistance induction: Optimisation
of minimum concentration/MIC ratio
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"I see no hope for the future of our people if they are
dependent on the frivolous youth of today, for they are
reckless beyond words. When I was young, we were taught to
be discreet, respectful of elders, but the present youth are
exceedingly disrespectful and impatient.”

Hesiod, 700 BC




