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P. aeruginosa

» Bacilo gram negativo no
fermentador oxidasa
positivo.

» Minimos requerimientos
nutricionales

» Capacidad de sobrevivir en
variedad de superficies y
medios acuosos.

Owens R. Antimicrobial resistence. 2008
Mandel Infectious Diseases 2010.
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Epidemiologia

Colonizacion del TGI, periné y axila
® 7-20% de personas sanas

Patogeno nosocomial
1960 (inmunosuprimidos y pacientes con fibrosis
quistica)
Neumonia nosocomial, ITU, infeccion de Hda Qx, vy
bacteriemia

Comunitario?
Infecciones asociadas al cuidado de la salud
Pacientes con fibrosis quistica
Infeccion por HIV

Neumonia en pacientes con uso cronico de
esteroides, o patologia pulmonar estructural

sSevera.

Owens R. Antimicrobial resistence. 2008
Mandel Infectious Diseases 2010.




1 &,
En EUA %

Patogeno gram negativo mas frecuentemente
aislado en UCI, independiente del tipo de
infeccion.

7,5% de los aislamientos
Microorganismo gram negativo mas
frecuentemente aislado como causante de
neumonia

MDR o Panresistencia (Resistencia
medicamentos antipseudomonas) 4-14%

Owens R. Antimicrobial resistence. 2008



Patogénesis

Tasa de mutacion 1 por 108 ceélulas.

Cepas hipermutantes 1000v mas.

Carecen de capacidad para corregir errores en el
DNA o mecanismos de reparacion o utilizan DNA
polimerasa con reducida fidelidad de copia.

Sitio de mutacion: mutS

Owens R. Antimicrobial resistence. 2008



Factores de virulencia

Location or Class
Cell surface

Cuter membrane

Type lll secretion
Secreted
proteases

Iron acquisition

Secreted toxins

Secreted oxidative
factors

(uorum sensing

Example(s)
Alginate

LPS
Pili
Flagella

Injection of type lll secretion factors

Siderophore receptors
Efflux pumps
ExoS; ExoT; Exol; ExoY

LasA protease; LasB elastase; alkaline
protease; protease |V

Pyowverdin; pyochelin

Exotoxin A; leukocidin phospholipases;

hemolysins; rhamnolipid
Pyocyanin; ferripyochelin
LasR/Lasl:RhIR/Ehll PQS

Activity/Effects on Host

Antiphagocytic/resist opsonic killing

Endotoxic/antiphagocytic/avoid preformed antibody to previously encountered O-
antigens

Twitching motility; biofilm formation; adherence to host tissues

Moatility; biofilm formation; adherence to host tissues and mucin components

PcrG, PerV, PerH, PopB, and PopD proteins form injection bridge for type Il
effectors

Provides iron for microbial growth and survival
Remove antibiotics
Intoxicates cells (ExoS/ExoT); cytotoxic (Exol); disrupts actin cytoskeleton

Degrades host immune effectors (antibody, complement, etc.); degrades matrix
proteins

Scavenge iron from the host for bacterial use

Inhibit protein synthesis; kill leukocytes; hemolysis of red blood cells; degrade
host cell surface glycolipids

Produces reactive oxygen species: H202; O2 inflammatory; disrupts epithelial
cell function

Biofilm formation; regulation of virulence factor secretion

Mandel Infectious Diseases 2010.
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Factores predisponentes del Cu\\
huésped = CE

Neutropenia

Alteracion en barreras

Quimioterapia. Mucositis.
Quemados

Alteracion en CD4?

Regulador de la conductancia trasmembrana
de fibrosis quistica (CFTR)

Uso de esteroides

Mandel Infectious Diseases 2010.



Clinical Practice Guideline for the Use of
Antimicrobial Agents in Neutropenic Patients
with Cancer: 2010 Update by the Infectious
Diseases Society of America
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lll. In Febrile Patients With Neutropenia, What Empiric
Antibiotic Therapy Is Appropriate and in What Venue?

Recommendations
General Considerations

9. High-risk patients require hospitalization for IV empirical
antibiotic therapy; monotherapy with an anti-pseudomonal
B-lactam agent, such as cefepime, a carbapenem (meropenem or
imipenem-cilastatin), or piperacillin-tazobactam, 1S
recommended (A-I). Other antimicrobials (aminoglycosides,
fluoroquinolones, and/or vancomycin) may be added to the
initial regimen for management of complications (eg,
hypotension and pneumonia) or if antimicrobial resistance is

suspected or proven (B-III).

AN

CID 2011:52 (15 February).
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Infectious Diseases Society of America/American
Thoracic Society Consensus Guidelines on the
Management of Community-Acquired Pneumonia

in Adults

Lionel A. Mandell,'* Richard G. Wunderink,>* Antonio Anzueto,** John G. Bartlett,” G. Douglas Campbell ?
Nathan C. Dean,*" Scott F. Dowell," Thomas M. File, Jr."*" Daniel M. Musher,”® Michael S. Niederman,*"
Antonio Torres,” and Cynthia G. Whitney"

‘McMaster University Medical School, Hamilton, Ontario, Canada; *Northwestern University Feinberg School of Medicine, Chicago, lllinois;
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Affairs Medical Center and “Baylor College of Medicine, Houston, Texas; "Johns Hopkins University School of Medicine, Baltimore, Maryland;
*Division of Pulmonary, Critical Care, and Sleep Medicine, University of Mississippi School of Medicine, Jackson; *Division of Pulmonary and
Critical Care Medicine, LDS Hospital, and "University of Utah, Salt Lake City, Utah; ""Centers for Disease Control and Prevention, Atlanta,
Georgia; “Northeastern Ohio Universities College of Medicing, Rootstown, and “Summa Health System, Akron, Ohio; “State University of New
York at Stony Brook, Stony Brook, and "“Department of Medicine, Winthrop University Hospital, Mineola, New York; and “Cap de Servel de
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d'Investigacions Biomédiques August Pi i Sunyer, CIBER CB0G/06/0028, Barcelona, Spain.

IDSA/ATS Guidelines for CAP in Adults - CID 2007:44 (Suppl 2)
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during an influenza outbreak. Risks for infection with Enter-

obacteriaceae species and P @rigitiosa as etiologies for CAP

cases as HCAP. Less common causes of pneumonia include,

but are by no means limited to, Streptococcus pyogenes, Neisseria

meningitidis, Pasteurella multocida, and H. influenzae type b.

IDSA/ATS Guidelines for CAP in Adults - CID 2007:44 (Suppl 2)
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Revision

Diagnostico microbiologico de la colonizacion-infeccion broncopulmonar

en el paciente con fibrosis quistica

Antonio Oliver®*, Teresa Alarcon®, Estrella Caballero € y Rafael Canton ¢
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RESPIRATORY CARE. MAY 2009 VOL 54 NO 5
Enferm Infecc Microbiol Clin. 2009; 27(2): 89-104



Negative
pseudomonas Consecutive positive
Birth culture psuedomonas cultures

First positive Second
pseudomonas positive
culture pseudomonas
culture

| | j

Evolution of Pseudomonas aeruginosa infection in cystic fibrosis

Mucoidy
Pseudomonas aeruginosa antibodies

K J J
' N
Intermittent infection Chronic infection
(eradication) (suppression)

RESPIRATORY CARE. MAY 2009 VOL 54 NO 5
Enferm Infecc Microbiol Clin. 2009; 27(2): 89-104
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p lactam monotherapy versus B lactam-aminoglycoside combination
therapy for sepsis in immunocompetent patients: systematic review
and meta-analysis of randomised trials

Mical Paul, Ishay Benuri-Silbiger, Karla Soares-Weiser, Leonard Leibovici

Combhination
Study Monotherapy therapy Weight Relative risk
or subcategory No/Total No/Total (%) (95% Cl)
01 Same p lactam
Abrams 1979 012 012 Not estimable
Cardozo 2001 (/56 0/48 Not estimable
Sandberg 1997 0/37 0/36 Not estimable
Sculier 1982 0A10 110 - = 0.28 0.33(0.02 to 7.32)
Carbon 1987 1/25 1/22 -~ = > 0.37 0.88 (0.06 to 13.25)
Ribera 1996 1/45 2/45 - B 0.48 0.50(0.05 to 5.32)
Korzeniowski 1982 2/33 6/41 - 0 113 0.41{0.09t0 1.92)
Klastersky 1973 7122 323 u 1.76 2.44(0.72 to 8.26)
D'Antonio 1992 7144 10/142 L 2.89 0.69 (0.27 to 1.76)
Kljucar 1990 11/49 9/50 i 398 1.25 (0,57 to 2.74)
Cometta 1994 24/148 19/144 — 7.3 1.23(0.701t0 2.14)
Dupont 2000 21111 24/116 —h— 8.06 0.91(0.54 to 1.55)
Subtotal (95% Cl) 692 689 * 26.27 1.02 (0.76 to 1.38)
Total events: 74 (monotherapy), 75 (combination therapy)
Test for heterogeneity: ¥°=5.68, df=8, P=0.68, /*=0%
Test for overall effect: z=0.14, P=0.89

BMJ (2 March 2004)



Table 2 All cause fatality in comparison of B lactam monotherapy v p lactam-aminoglycoside combination therapy for treatment of sepsis: subgroup
analyses

Same f lactam Different § lactam
Studies Patients RR (95% CI) Studies Patients RR (95% CI)
Pseudoemonas aeruginosa infections 1 9 NA 2 29 1.50 (0.07 to 32.84)
Gram negative infections 3 17 0.58 (0.08 t0 4.43) 5 313 1.20 (0.7910 1.83)
Bacteraemia® 1 11 NA 5 193 1.40(0.72t0 2.71)
Non-urinary tract infections 3 351 0.89 (0.53 to 1.49) 13 1458 0.76 (0.57 to 1.03)
Staphylococeus aureus endocarditis 3 188 0.44(0.12t0 1.59) 0 0 —

NA=not assessed.
*Excluding studies restricted to Gram positive infections.

Table 3 Clinical failure in comparison of B lactam monotherapy v j lactam-aminoglycoside combination therapy for treatment of sepsis: subgroup analyses

Same p lactam Different p lactam
Studies Patients RR (95% CI) Studies Patients RR (95% CI)
Pseudomonas aeruginosa infections 6 124 1.01 (0.68 to 1.49) 12 302 1.09 (0.65 to 1.83)
Gram negative infections 10 432 1.15(0.82 to 1.59) 18 1403 0.88 (0.67 to 1.17)
Bacteraemia® 5 141 1.22 (05910 2.52) 17 624 0.67 (0.48 to 0.93)1
Non-urinary tract infections§ 10 1148 1.03 (0.66 to 1.60) kY 2945 0.71 (0.61 to 0.82)t
Gram positives/endocarditis 5 305 0.71 (04110 1.22) 0 0 —

*Excluding studies restricted to Gram positive infections.
1P<0.05.
§Significant advantage for monotherapy when all studies are combined, P=0.01.

Outcome Studies Patients Combined
relative risk
(95 CI)
Bactenal superinfections 27 3085 0.79(0.59 to 1.06)
Bacterial colonisation 14 1635 0.86 (0.63t0 1.17)
Surveillance for bacterial colonisation 6 751 0.76 (0.55 to 1.05)
Bacterial resistance development '] 1370 0.83 (0.50t0 1.39)
Fungal superinfections 11 1119 0.78 (0.38 to 1.58)
Fungal colonisation 7 1132 1.53(0.97 to 2.41)
01 1 10
Favours Favours
monotherapy combination

Fig 5 Summary relative risks for outcome relating to resistance development in comparison of p lactam monotherapy v p lactam-aminoglycoside combination therapy
for treatment of sepsis. Log scale of relative risks (95% confidence intervals), random effect model. Studies ordered by weight



Cambination

Stud;h Manotherapy therapy Weil Odds ratie
or subeategory No/Total NoiTotal (kA (@55 Gy
01 Same [ lactam
Landau 1980 020 020 Not estimable
Maime Libian 1992 s 0Hs Not estimable
Fapp 1984 o7 08 Not estimabla
Resmussan 1985 (117 030 Not estimabla
Sandberg 1967 (EE] 0 Not estimabla
Sukoh 1994 30 033 Not estimable
Thompson 1583 1] 040 Not estimable
Trujillo 1982 06 044 Not estimable
erzasconi 1585 ds 1042 = i (.68 0.3 (0.9 to 7.44)
Cone 1985 w2 114 ~+ = [ 0.30 (0.4 to 7.02)
ergnan 1385 131 114 = L [ 0.29 (0.4 to 6.65)
Sculier 1582 040 110 - - o2 0.33 (0.02 to 7.32)
Abvarez Larma 2001 1] am - 0.75 0.29 (0.9 to 4.24)
Speich 1908 rdd s -t 076 020000 to 4.14)
‘Saxton 1538 (1] 25 - 077 0.49 (0.0 1o 3.82)
Smpar 1987 w23 ple| - 077 0.48 (0.0 to 3.44)
Takamoto 1984 (1] A8 -— 078 0.45 (0.0 to 2.85)
Gomez 1980 k] & fe ] - 0.80 0.14 (0.0 to 2.68)
Martin 1881 sz 342 - 0.80 0.A2 (0 to 218
Arich 1987 25 k] - [iR:1} 043 (00 to 2.37)
Coppans 1283 22 A -~—i 0.83 047 (0.9 to 2.88)
Mandell 1987 sz 7i58 =t (.85 0.07 (0.00 to 1.27)
Rubinstedn 1895 0306 e | - (.85 0.05 (0.00 to 0.84)
Finer 1982 248 1222 -— (.86 0.04 (0.00 to 060
Carbon 1987 25 Tz o 0.87 0.05 (0.00 to 0.98)
Garecht 1089 24 B2 -— (.88 0.05 (0.00 to 0.85)
Wiecak 1085 110 110 = i - 0.3 1.00 10.07 1o 13.87]
Musllar 1987 173 ple] - 1.2 0.3 (0.02 to 2.44)
Bergeron 1088 1136 A28 -— .- ———— 141 0.25 (0.03 to 2.36)
Mowton 1890 1#105 406 L 1.45 0.25 (0.03 10 2.22)
Hoapelman 1088 1145 A L 1.40 0.23 (0.03 to 1.96)
CrAntonio 15492 11143 10140 - 1.65 040 (0 to 075
Sape 1987 3 2 -+ - 236 0.53 (090 to 2.84)
Jaspars 1098 k| 5040 - i 275 0.4 (0.08 to 1.85)
Dupeant 2000 EORN 316 1 276 1.05 (0.22 to 5.07)
McCormick 1597 S B&3 - I 3 0.24 (00510 1.100
Thompsen 1890 149 A7 i 330 0.72 (0.17 to 3.04)
Margoni 1087 &I Az - 367 083 (0.2 to3.24)
Ribera 1086 3 5036 L 37 0.57 (0.45 1o 2.24)
‘Warmen 1983 A oed = 5.46 0.51 (0.47 to 1.56)
Felisan 1985 e T3 — 7.02 0.83 (0.3 to 2.24)
Cometta 1094 858 14155 e a7 0.55 (0.24 to 1.30)
Korzeniowski 1982 B35 1643 . 10.08 0.45 (0.20 1o 1.05)
Still: 19892 9186 18451 —_— 1156 0.41 (099 to 0.88)
Smith 1084 TIBH kil - 242 0.20 (0.08 to 0.42)
Total (95% Cl) 2685 2518 ‘- f00.00 0.35 (0.28 to 0.47)
Total avents: B4 (monotherapy), 228 (combination tharzpy)
Test for heteroganaity: 3°=20.61, df=36. P=0.80. i7=0% u
Test for verall sffact: 2-7.58, P<0.00004 or ooz s 2 5 10

Fawours treatmant Favours contral

Fig 6 Adwvarsa evants: naphrotoxicity in comparison of @ lactam monotherapy v B lactam-aminoglycosida combination tharapy for ireatment of sapsis. Log scals of
relative risks (95% confidance intarvals), random affect model. Studias ordared by waight




Beta lactam antibiotic monotherapy versus beta lactam- C IVl

aminoglycoside antibiotic combination therapy for sepsis C
(Review) E
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Analysis 2.7. Comparison 2 Monotherapy versus combination therapy, Outcome 7 Clinical failure
(Pseudomonas aeruginosa infections).

Review:  Beta lactam antibiotic monotherapy versus beta lactam-aminoglycoside antibiotic combination therapy for sepsis

Comparison: 2 Monotherapy versus combination therapy

Outcome: 7 Clinical failure (Pseudomonas asruginosz infections)

Study or subgroup Monotherapy Combination therapy Risk Ratio Risk Ratio

nN n/M M-H Fixed,95% Cl M-H,Fixed 25%

| Szame BL

Cometta |%%4 4/9 &2 — 0B8I[035 224]
D'Antonio 1992 20 I/8 LeQ[ a7, 1463 ]
Mergoni |987 gle /19 —8— 055050, 1.82]
Sculier 1982 /4 205 " 0463008, 465 ]
Sukoh 1994 35 P — T |.BO[ 047, 687 ]
Takamaoto 1994 &2 9ria .00 048, 208 ]

Subtotal (95% CI) 56 68
Total events: 24 (Monotherapy), 30 (Combination therapy)

1.02 [ 0.68, 1.51 ]

ol o2 05 |

Favours menotheragy

2 5 10

Fawours combination
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Review

Clinical implications of B-lactam-aminoglycoside synergism:
systematic review of randomised trials

Ronit Marcus !, Mical Paul®*!, Heather Elphick¢, Leonard Leibovici?

* Medicine E, Rabin Medical Center, Beilinson Hospital and Sackler Faculty of Medicine, Tel-Aviv University. Israel
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International Journal of Antimicrobial Agents 37 (2011) 491-503



BL monotherapy  BL-AG combination Risk Ratio Risk Ratio
Study or Subgroup  Ewenls  Total  Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 98% CI
1.2.1 Febrile neutrepenia
Del Favero 2001 ) 254 a2 369 199% DTO[041,1.18] i
Doyen 1983 B 0 9 M BA% 0BG [0.40, 2.24) N T
EORTC 1047 13 42 E a7 4T 1.E2[0 B4, 3 05) T
Esbave 1007 1 Rl 2 £ 1% 0,50 [0.08, 6.28] [rm—
Jacobs 1993 2 5 0 5  03%  508[0.25 10353
Knsey 1990 2 i 7 Bl 42% 031 [0.07, 1.44] —r
Movakoya 1881 B a5 5 4 31% 1.00[0.21, 3:22) T
Pags 1987 15 8 1 8 BTW% 144073, 2 85) i [
Tamura 2002 2 42 3 2 13% 1.30[0.23, 7 49 N
Tamura 2004 T ] ] % IZ% 1.38]0.45 4 21] e
Wizasian-Kus 2001 0 19 4 2 2™ bA2[00m, 213
Sublotal (86% CI) 879 861 B2Th 0,98 [0.72, 1.27] L 3
Total avents 7 b5
Heterogeneaity: Chi* = 11,38, df = 10 (P = 0.33); F = 12%
Tast for overal effect 2=0.31 [P =078)
1.2.2 Pneumonia
Chaudhary 2008 0 100 0 100 Mot estimable
Chaudhary 2000 0 120 0 120 Mot estimable
Damas 2006 2 24 5§ % I0% 043 [0.08, 2.03] ==
Kijucar 1987 5] 43 3 5 31% 1.22[0.40, 373 =
Sculier 1942 0 10 1 10 09% 033 [0.02, 732
Subiotal (96% CI) Jo3 306 T.4% 0.77 [0.33, 1.78] i
Total avents B "
Heterogeneity: Chit =148, df =2 (P = 0.48); F = 0%
Testfor overal effect Z = 0.62 (P = 0.54)
1.2.3 Abdominall UTI
Cardozo 2001 0 6 0 48 Mot estimable
Dupont 2000 21 m 24 116 147% .91 [0.54, 1.55] —
Sandberyg 1987 il a 0 % Mot estimahble
Subtotal (95% CI) 204 00 14.7% .91 [0.54, 1.55] L 3
Total events i | b
Heterogensity: Mat applicabls
Test for overal effect 2 =033 (P =0.74)
1.2.4 Sepsis/ bacteremial ICU
Carben 1987 1 25 1 2 0T% 086 [0.05, 13.25]
Cometta 1004 i 148 ] 144 121% 123[0.70,2.14) o il
D'Antonio 1202 7 144 10 142 63% DEO[0 2T, 1.76] =T
Krastersky 1973 7 il 1 1% 2441072, 528 =
Sublotal (35% CI) 339 3 s 116 [0.75, 1.79] :
Total events
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Mecanismos de resistencia ¢. CE

Resistencia intrinseca y adquirida

Permeabilidad de membrana externa es 10-100
veces menos eficiente que en £. coli.

- Membrana externa altamente impermeable
- Expresion de sistemas de eflujo multidrogas

Cambios mutacionales

Adquisicion de material genético extra
cromosomico

Owens R. Antimicrobial resistence. 2008



B lactamicos

» Amp C

- Cromosomica
Inducible (carbapenem, clavulanato)
Genes reguladores: ampR, ampD o ampE

Resistencia a penicilinas antipseudomonas y
cefalosporinas de 3 generacion.

Cefepime y carbapenem son estables

(@)

(0]

(@)

o

Owens R. Antimicrobial resistence. 2008
Bonomo R. Clin Infect Dis. 2006:43(S52); 49-56




» Grupo A

® PER-1 (Turquia, Francia e Italia) y PER-2( sur
Ameérica)

@ VEB 1y VEB 2 sureste asiatico

® GES-1, GES-2 e IBC-2: Surafrica, Francia y Grecia.

Owens R. Antimicrobial Resistence. 2008
Jacoby G. N Engl J Med. 2005; 352(4): 380-91



OXA (grupo D)

» Enzimas basadas en serina
» Turquia y Francia
» Similares a CTX

» OXA-BLEE
» Carbapenemasas

Owens R. Antimicrobial Resistence. 2008
Jacoby G. N Engl J Med. 2005; 352(4): 380-91



Metalo f-lactamasas Cm<
( grupo B) C:OCE

IMP, VIM, SPM y GIM

Activas contra penicilinas, cefalosporinas
antipseudomonas incluida cefepime y
carbapenem pero sensibles a aztreonam.

No inhibidas por inh de B-lactamasas
Genes: blampy blavim...

Genes trasferibles como cassettes dentro
de transposones o plasmidos (Agluc)

Solo susceptible a polimixina, ciprofloxacinay
aztreonam.

Owens R. Antimicrobial Resistence. 2008
Jacoby G. N Engl J Med. 2005; 352(4): 380-91




Inhibition by ~ Malecular
pB-Lactamase Examples Substrates Clavulanic Acid* Class

| g |
*

Broad-spectrum TEM-1, TEM-2, SHV-1 Benzylpenicillin (penicillin G), amino- i+ A
penicillins {amaxicillin and ampi-
cillin), carboxypenicillins (carbeni- * T
cillin and ticarcillin, ureidopenicillin '
(piperacillin, narrow-spectrum

cephalosporins (cefazolin, cepha-
lathin, cefamandale, cefurcxime,

. ¥
»

and others)
A family Substrates of the broad-spectrum + D
group plus clocacillin, methicillin,
and oxacillin
Expanded-spectrum  TEM family and SHV Substrates of the broad-spectrum ot A
family group plus cxyimino-cephalo-

sporins (cefotaxime, cefpodoxime,
ceftazidime, and ceftriaxone) and
monobactam (aztreonam)

Others (BES-1, GES/IBC  Same as for TEM family and SHY o+ A
family, PER-1, PER-2, family
SFO-1, TLa-1, VEB-1,
and VEB-2)
CTH-M family Substrates of the expanded-spectrum o+ A
group plus, for some enzymes,
cefepime
A family Same as for CTH-M family + D
AmpC ACC.1, ACT-1, CFE-1, Substrates of expanded-spectrum ] C
CMY family, DHA-1, group plus cephamycins (ce-
DHa-2, FOX family, fotetan, cefoxiting, and others)
LAT farnily, MIR-1,
MOX-1, and MOX.2
Carbapenemase IMP family, ¥IM family,  Substrates of the expanded-spec- 0 B
GIM-1, and SPM-1 trum group plus cephamycins

and carbapenems (ertapenem,
imipenem, and meropenem)

KPC-1, KPC-2, and KPC-3  Same as for IMP family, VIM family, ++ A
GIM-1, and SPM-1

OWA-23, OKA-24, OXA-  Same as for IMP family, ¥ IM family, + D
25, OKA-26, OXa-27, GIM-1, and SPM-1

OHA-40, and OXA-48

Jacoby G. N Engl J Med. 2005; 352(4): 380-91



Bombas de eflujo

MexAB-OprM, MexAB-OprJ, MexEF-

OprN, MexXY-OprM
Genes requladores: na/lB-mexR, nalC, nfxB, nixC -
mexT

Resistencia a quinolonas, penicilinas
antipseudomonas y cefalosporinas
antipseudomonas. Disminucion en la
susceptibilidad a meropenem y usualmente no
compromete la susceptibilidad a imipenem.

Owens R. Antimicrobial resistence. 2008
Bonomo R. Clin Infect Dis. 2006:43(S52); 49-56




Perdida de porinas

» OprD
- Genes reqguladores: oprD, nfxC -mexT

- 50% de los pacientes tratados con imipenem por
mas de 1 sem

> Solo resistencia a carbapenem

Owens R. Antimicrobial resistence. 2008
Bonomo R. Clin Infect Dis. 2006:43(S52); 49-56




Quinolonas o CE

Mutaciones en DNA girasa y topoisomerasa |l
y IV
Sitio de mutacion: gyrA y parC

Bombas de eflujo

Como Unico mecanhismo no es usualmente
suficiente para producir resistencia a medicamentos
antipseudomonas

Quinolonas, penicilinas

antipseudomonas, carbapenem, cloranfenicol, tetra
ciclinas, aminoglucosidos.

Owens R. Antimicrobial resistence. 2008
Bonomo R. Clin Infect Dis. 2006:43(S52); 49-56




Aminoglucosidos

Modificacion enzimatica

Acetilacion, adenilacion o fosforilacion

Mediada por plasmidos o cromosomal.
Disminucion en la penetracion a través de la
membrana

Bombas de eflujo
MexXY-OprM

Owens R. Antimicrobial resistence. 2008
Bonomo R. Clin Infect Dis. 2006:43(S2); 49-56




» Panresistencia
- Bélgica: Sobreexpresion de AmpC y perdida de
OprD.
> Chicago: MbL + enzimas modificadoras de
aminoglucosidos + hiperproduccion de AmpC

Owens R. Antimicrobial resistence. 2008



Acinetobacter OCE

Cocobacilo gram (-), lactosa (-).

Resistencia intrinseca: Membrana externa
impermeable. Medios solidos vy liquidos,
condiciones medioambientales.

Neumonia asociada al ventilador, Bacteriemia,
Meningitis, ITU, Infeccidon de tejidos blandos
(desastres personal militar)

Variacion estacional (verano)

Muinoz. N Enﬁlj Med. 2008: 358(12);1271-81
Owens R. Antimicrobial resistence. 2008



» Factores de riesgo para colonizacion C /'
- Estancia hospitalaria prolongada. (*%
> Estancia en UCI
- Ventilacion mecanica
- Cirugia reciente
- Procedimientos invasivos: (CVC, IOT,
traqueostomia, etc)

> Presion de seleccion: uso de cef 3, FOQ,
carbapenem.

- Severidad de la enfermedad de base

Mufioz. N Engl J Med. 2008: 358(12);1271-81
Maragakis L. Clin Infec Dis. 2008;46:1254-63
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Health care |
workers' hands ‘
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Environmental contamination ~ ~*" Common sources —@— | Ppatients colonized or infected
Wet sites (e.g., respiratory-therapy and other L J
(e.g., hydrotherapy equipment, equipment, vegetables and fruits,
suction water, tap aerators) colonized personnel)
Dry sites | J Health care workers' hands
(e.g., bedding, furniture, computer ) or large droplets
keyboards, blood-pressure cuffs) (e.g., respiratory suctioning,
wound lavage)

|

. . Patients colonized or infected

Acinetobacter shed by patients /
{e.z., from skin, wounds, =]
respiratory aerosol)

Mufioz. N Engl ) Med. 2008: 358(12);1271-81




Table 1. Methods for control and prevention of multidrug-resistant Acinetebacter infection.

Method

Comments

Point source control
Standard precautions
Contact barrier precautions

Environmental cleaning and disinfection

Coharting of patients
Coherting of health care personnel
Clinical unit closure

Antimicrobial stewardship

Surveillance

Effective in the outbreak setting when a point source i1s identified

Includes hand hygiene, correct and consistent glove use, and appropriate use of
gowns and eye protection; reported compliance among healthcare personnel is
often poor

Includes dedicated patient care equipment and gowns and gloves for health care
personnel on entry to an isolation room

Widespread environmental contamination is often reported in the epidemic setting,
and environmental reservoirs likely play a role in the endemic setting as well

Grouping colonized and infected patients into a designated unit or part of a unit
Designating staff to care for only patients colonized or infected with the organism

Required in some outbreak settings to interrupt transmission and allow for thor
ough environmental disinfection

Programs to promote judicious antimicrobial use and prevent emergence of
resistance

Passive or active surveillance can identify infected or colonized patients so that in-
terventions can be implemented

Maragakis L. Clin Infec Dis. 2008;46:1254-63
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» AmpC
> Cromosomal
> No inducible

» Oxa
- Oxa-23 (Escocia 1985)

» Metalo b lactamasas
> IMP y VIM (actividad depende de iones de Zn)

» Porinas y bombas de eflujo
» Quinolonas y Aminoglucosidos

Bonomo R. Clin Infect Dis. 2006:43(S2); 49-56



Mechanism

f-Lactarmases
AmpC cephalosporinase
Inducible
TEM
SHVY
CTX-M
PER
VEB
OXA®
IMP
VIM
SPM
GIM
PSE
GES
IEC
OMP changes
AMEs
Adenylating
Phosphorylating
Acetylating
Topoisomerase mutations
gyrA
parC
Efflux pumps
Mabile genetic elements
Integrons

Acinetobacter

Membrane changes and resistance

to polyrmyxin

species F asruginosa
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Bonomo R. Clin Infect Dis. 2006:43(S2); 49-56



Conclusiones |

Evite el uso de medicamentos con actividad
anti-pseudomona a menos que el paciente
presente claros FR.

Evite la combinacion de antimicrobianos a
menos que desee ampliar cubrimiento en
forma empirica

Utilice tto combinado en caso de MDR
confirmado... o infeccion por Acinetobacter




Conclusiones Il

» Dosifique las dosis de antimicrobianos
optimizando los parametros PK/PD

» Insista en medidas de aislamiento de
contacto y vigilancia de la prescripcion y uso
de antimicrobianos.




