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Table 1. Microbes versus humans.
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- Mineralizacion biomasa muerta
- Fijacion de N
- Reciclaje de compuestos contaminantes
- Depuracion del agua (humedales)

- sintesis de vit K, vit B12

200 especies patdgenas para el hombre



Microbiosfera y ecosistema

* Desde hace miles de millones de anos bacterias y
hongos producen sustancias quimicas que las protegen
frente otros microorganismos (especies fluorescentes de
Pseudomona producen fenazinas y lipopeptidos)

* En ambientes oligotroficos estos AB tienen una
funcion de sefializacion y ordenamiento de
comunidades microbianas.

* Algunas bacterias del suelo subsisten usando a los AB
como unica fuente de carbono



Microbiosfera y R natural a AB:

Estrategia competitiva evolutiva

e Capacidad de mutacion vy seleccion:

cepas con mecanismos de agresion,
virulencia, capacidad de difusién y R.

 AB-R: fendmeno antiguo codificado por genes
de resistencia que se transmiten de una
generacion de microorganismos a otra.

* Transferencia horizontal /lateral de ADN:
intercambio genes de virulencia



En 1928, el investigador
Alexander Fleming descubrid la
penicilina, un acontecimiento
qgue cambiaria el curso de |la
historia de la Medicina. Este
hallazgo, abrid las puertas de la
revolucion antibidtica. Fleming
comunico su descubrimiento
sobre la penicilina en el British

.
\Vd 2 Valadl 2aaVaYe

Journal of Exper imental
Pathology en 1929. Por sus
descubrimientos Fleming
compartio el Premio Nobel en
1945 junto a

E.BorisChain y H.W.Florey.

INIcIO
Era Antibidtica




e E|tto. AB supuso un cambio de curso de la
medicina tradicional: las infecciones y plagas
dejaron de ser el > problema de salud,
aumentando la esperanza de vida y
disminuyendo la mortalidad

e Permiti6 el desarrollo de procedimientos
asociados a alta probabilidad de infecciones
graves: trasplantes, ventilacion mecanica, Q..

e Sensacion de éxito y control de las enfermedades
infecciosas



(1940-1950)

-Gramicidin (peptide)
-Penicillin (B-lactam)
-Neomycin (aminoglycoside)

-Cephalosporin (p-lactam)

-Streptomycin (aminoglycoside)

Salvarasan
(arsenical)

Rifamycin
(ansamycin)

1940

Protonsil
(sulfonamide)

Naladixic acid
(quinolone)

(1950-1960)

-Chloramphenicol (phenylpropanoid)
-Chlortetracycline (tetracycline)
-Polymyxin (lipopeptide)
-Erythromycin (macrolide)
-Vancomycin (glycopeptide)
-Virginiamycin (streptogramin)

Daptomycin
(lipopeptide)

Innovation gap

Linezolid
(oxazolidinone)

Chang-Ro Lee Int. J. Environ. Res. Public
Health 2013, 10: 4274-4305



nuevos antibacterianos

Politicas de incentivacion desarrollo de

Number of Antibacterial New Drug Application (NDA)
Approvals vs. Year Intervals*
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e |Introduccion AB: >intervencion humana en la
microbiosfera

 Produccion mundial AB:
100.000-200.000 ton/afio: % uso no-humano

e Potencial para alterar |la estructura genética
microbiana global: caos en el ecosistema
bacteriano

* Prevalencia de resistencias microbianas en
ecosistemas no-clinicos



En veterinaria: bajas dosis en largos periodos,

en alimentos animales de granja(avoparcina)

En aquacultura: AB han generado plasmidos
MDR transferibles (de Aeromonas salmonicida
a E. coli)

En apicultura (tetraciclinas >50 anos)

En agricultura: uso masivo (cultivo orquideas)




AISLAMIENTO DE HONGOS MICORRICICOS DE RAIZ DE ORQUIDEAS
ORIGINARIAS DEL SOCONUSCO, CHIAPAS.
Munguia Fragozo P. V'., Gémez Sumuano S”_, Olalde Portugal %
1. Umversidad Autonoma de Querétaro
2. Centro de Investigacion y Estudios Avanzados del IPN (CINVESTAV), Campus
Irapuato.

RESUMEN.
Se realizo el cultrvo y aislanuento de hongos nucorriza provementes de raiz de orquidea, la
germunacion de senullas en diferentes condiciones del medio de cultivo y el sub cultivo de
las plantulas de orquidea a diferentes condiciones de medio para determunar el sustrato
optimo para el crecimiento y desarrollo de las orquideas y establecer de esta manera la mejor
estrategia de propagacion de las plantas para evitar la extincion de estas especies amenazadas
y de esta manera promover la renovacion de su habitat que se encuentra amenazado por la
actividad humana.

s>+ Rifampicina 6 pg/L
— Cefotaxima 25 pg/L

Preparacion del medio MS para germinacion de semillas de orquidea.
Formula para medio Murashige y Skoog (1962) El medio se preparo a parfir de los stocks A,
B,C,D E FyG en un litro de agua destilada y se afiadio 9 g/L. de agar bacteriologico
(S1igma) y sereguloel pHa 5.7
Se establecieron dos condiciones de germinacion:
o lanormal y
o la adicionada con anfibioticos y hormonas de crecimuento.
+ Acido Giberélico (S1igma)
+» Benziladenina (J.T. Baker Co.)
« Ampicilina 25 pg/L.
« Streptomicina 25 ng/L




Antimicrobial Drugs Approved for Use in Food-Producing
Animals: 2009 Sales and Distribution Data Reported by

Drug Class

%% of
drug class Kilograms paunds total
POOD-ANIMAL USE
AMINGglycosioes 335,678 748,862 2%
cephalosporing 41,328 91,113 0%
anephores 3,740,627 8,246,871  23%
Wncosamides 115,837 255,377 1%
macrolides 861,585 1,900,352 5%
penicilling 610,514 1,345,553 4%
sulfas 517,873 1,141,715 3%
tetracyling 4,611,892 10,167,461  25%
NIR 2,227,366 4,910,501 14%
sub-total 13,067,100 26,808,024 79.8%
HUMAN MED USE 3,300,000 7,275,255 20.1%
TOTAL 16,367,100 36,083,279  100%

Source: FDA




Preserving Antibiotics, Rationally
Aidan Hollis, Ph.D., and Ziana Ahmed, B.A.Sc.

51Ton AB consumidos diariamente en US:
80% EN AGRICULTURA, AQUACULTURA

M EMGL) MED 369;26 MNEJM.ORG DECEMBER 26, 2013

Y GANADERIA Yy a niveles subterapéuticos

Recomendaciones realizadas en US (FDA):

- 2005: Evitar uso de FQ en avicultura

- 2012: Evitar uso para favorecer crecimiento
- 2013: Recomendacion a la industria
farmaceéutica de disminuir la produccion

Recomendaciones en EU: Prohibicion uso AB para engorde en ganaderia:
- 1986 en Suecia, seguida de Dinamarca

- 2005: extension a EU.




e E. predecibles: R antibidtica con modificaciones
genéticas, algunas irreversibles.

e E. impredecibles: modificacion interacciones
entre microbiosfera y animales, plantas y sus
ciclos vitales, con repercusion en las
condiciones ambientales del planeta.




Sep. 12, 1994

Doctors and the public were not alone
in feeling cocky about infectious
disease a decade ago. The drug
companies did too. More than 100
antibiotics were on the market, and
they had most bacterial diseases
on the run, if not on the verge of
eradication. So rosy was the outlook
that U.S. government funding & for
antibiotic research was declining,
and many pharmaceutical firms were
focusing on cancer and viral
diseases, especially AIDS.



Situacion actual:

Emergencia y expansion R a AB:

e Mas de 40 anos de alarma
e 25000 fallecimientos anuales atribuibles en EU
e 23000 fallecimientos anuales atribuibles en US

Qué ocurre?, Por qué nada cambia?



Interacciones: AB, paciente, patogenos y

microflora

El coste de la actividad
antimicrobiana es el
desarrollo de AB-R por
el patdégeno y por la
microbiota colonizante.




Animals get

< antibiotics and

develop resistant
bacteria in their guts.

Drug-resistant

remain on meat \

@ from animals. d
When not handled
or cooked properly, \
the bacteria can

/ spread to humans.

Fertilizer or water

/

Drug-resistant bacteria
in the animal feces can
remain on crops and be
eaten. These bacteria
can remain in the
human gut.

\

i \-’egetable Farm

bacte_-n'a can "

containing animal feces
and drug-resistant bacteria
is used on food crops.

Examples of How Antibiotic Resistance Spreads

George gets

develops resistant
bacteria in his gut.

George stays at
home and in the
general community.
Spreads resistant
bacteria

antibiotics and > v

\

hospital, nursing home or

l . George gets care at a

\

Resistant germs spread

v

directly to other patients or r
indirectly on unclean hands I

of healthcare providers.

other inpatient care facility.

\/

Healthcare Facility

/

Resistant bacteria

’-\ spread to other
: patients from
Patlhents . ! surfaces within the
go home. <t healthcare facility.

Simply using antibiotics creates resistance. These drugs should only be used to treat infections.




natogenos resistentes

Bacterias (adquiridas en el medio extrahospitalario)
Escherichia coli

Mycobacterium tuberculosis (causante de la tuberculosis)
Neisseria gonorrhoeae (causante de la gonorrea)
Salmonella typhi

Staphylococcus aureus, incluidas las cepas resistentes a la meticilina adquiridas en el medio
extrahospitalario

Streptococcus pneumoniae

Bacterias (adquiridas en el medio hospitalario)
Acinetobacter baumannii
Enterococcus faecium y Enterococcus faecalis, incluidas las cepas resistentes a la vancomicina

Patdgenos entéricos multirresistentes, entre ellos Escherichia coli y Klebsiella pneumoniae
productoras de las enzimas ESBL y KPC

D(‘Dlll‘lf\mf\nﬂ(‘ naruninncn
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Staphylococcus aureus, incluidas las cepas resistentes a la meticilina
Stenotrophomonas maltophilia

Bacterias (enfermedades zoonéticas)
Campylobacter spp.
Salmonella spp.




Developing Resistance

Timeline of Key Antibiotic Resistance Events

ANTIBIOTIC RESISTANCE ANTIBIOTIC
INDENTIFIED INTRODUCED
penicillin-R Staphylococcus 1940 —
Dates are based upon early reports
of resistance in the literature. In the —— 1943 penicillin
case of pan drug-resistant (PDR}-
the date is based upon reports
of healthcare transmission or
outbreaks. Mate: penicillin was in —— 1950 tetracydine
limited use prior to widespread
population usage in 1943, —— 1053 erythromycin

tetracycline-R Shigella 1950 ——
methicillin-R Staphylococcus 1962 ——

—— 1960 methicillin

é penicillin-R preumococcus 1965 ——

erythromycin-R 1968 [ 1967 gentamicin

—— 1072 vancomyein

gentamicin-R Enterococcus . 1979 ——

— 1985 imipenem and
é ceftazidime-R Enterobacteriaceze 1987 ceftazidime

é vancomycin-R Enterococcus 1088 -

levofloxacin-R pneumococcus 1996 ———— 1996 levofloxadn

ﬁ imipenem-R Enterobacteriaceae 1908 ——

——> xR wberculosis 2000 ———— 2000  linezolid

linezalid-R Staphylococcus 2001 —
vancomycin-R Staphylococcws 2002 —— )
FDR-Acinetobacter and Pseudomonas 20045 —— 2002 daptomycin

ceftri R Neisseria gonarrf 2000 —_

S PDR Enterobacteriacase 2010 cefarcline

ceftaroline-R Staphylococcus 2011



MULTIDRUG-RESISTANT TB

Globally in 2012, an estimated 450 000 people developed
multidrug-resistant TB (MDR-TB) and there were an
estimated 170 000 deaths from MDR-TB.

Percentage of MDR-TB among new TB cases, 1994-2010
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Staphylococcus aureus (hospital isolates): percentage of methicillin-resistant strains, 2007, IVI RSA n O S O CO m i a I

Latin America and the Caribbean

Staphylococcus aureus (hospital isolates)
resistant strains (%)

= 26-50%

- 51%

== no data*

*Including countries that did

not report any information or
reported less than 10 isolates

Adaptad fromc Annual repart on the antibiotic resistance monitoring/survallance natwork, 2008
Sowrce: Latin American Resistance Surveillance Netwark, 2007 &) FAHD HSICD 2011
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Highlights on antibiotic resistance

Summary of the latest da‘l:a tm- n

EURCIFEAN CEMTRE FOR
- CHSEASE PREVEMTIOM
AMND DOMTROL

Antibiotic resistance is a serious threat to public health in Europe, leading to increasing healthcare costs, prolonged
hospital stays, treatment failures, and sometimes death.

Over the last four years (2009 to 2012), resistance to third-generation cephalosparins in K. pneumoniae and E. colf
increased significantly at EU/EEA level. Combined resistance to third-generation cephalosporins and two other
important antimicrobial groups (fluoroquinolones and aminoglycosides) also increased significantly at EU/EEA level
for K. pneumoniae, but not for £ coli

The increasing trend of combined resistance in K. pneumoniae means that only a few therapeutic options (e.g.,
carbapenems) remain available for treatment of infected patients.

Carbapenems form a major last-line class of antibiotics to treat infections with multidrug-resistant Gram-negative
bacteria such as K. pneumoniae and E. coli, both common causes of pneumonia, urinary tract infections and
bloodstream infections. However, the percentage of carbapenem-resistant A prieumoniae is already high and
increasing in some countries in the EU.

Antimicrobial resistance data for Acinefobacter spp. are available in EARS-Net for the first time. Data for 2012 show
large inter-country variations in Europe, and high levels of resistance (>25%) to carbapenems in nearly half of the
reporting countries.

In contrast, in the past few years, the percentage of meticillin-resistant Staphylococcus aureus (MRSA) has shown a
significant decreasing trend at EU/EEA level, and either a continuous decrease or a stabilising trend was observed in
most EU/EEA countries during the last four years. Nevertheless, MRSA remains above 25% in almost one fourth of
the reporting countries, mainly in southern and eastern Europe.

Prudent antibiotic use and comprehensive infection control strategies targeting all healthcare sectors (acute care
hospitals, long-term care facilities and ambulatory care) are the cornerstones of effective interventions that aim to
prevent selection and transmission of antibiotic-resistant bacteria.



Figure 3. Escherichia colf: percentage of invasive isolates with resistance to third-generation

cephalosporins, EU/EEA, 2009 (top) and 2012 (bottom)
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Figure 4. Escherichia coli: percentage of invasive isolates with combined resistance to third-generation
cephalosporins, fluoroquinolones and aminoglycosides, EU/EEA, 2009 (top) and 2012 (bottom)
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Figure 1. Klebsiella pneumoniae: percentage of invasive isolates with combined resistance to third-
generation cephalosporins, fluoroquinolones and aminoglycosides, EU/EEA, 2009 (top) and 2012 (bottom)
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Figure 2. Klebsiella pneumoniae: percentage of invasive isolates with resistance to carbapenems, EU/EE

2009 (top) and 2012 (bottom)
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Figure 5. Acinetobacter species: percentage of invasive isolates with resistance to carbapenems, EU/EEA,
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HAZARD LEVEL

These are high-consequence antibiotic-resistant threats because of

“naml‘ significant risks identified across several criteria. These threats may not be

currently widespread but have the potential to become so and require urgent
e e e e @ public health attention to identify infections and to limit transmission.

Clostridium difficile (C. difficile), Carbapenem-resistant Enterobacteriaceae (CRE), Drug-resistant Neisseria
gonorrhoeae (cephalosporin resistance)

L

HAZARD LEVEL These are significant antibiotic-resistant threats. For varying reasons (e.g.,
smlu“s low or declining domestic incidence or reasonable availability of therapeutic
agents), they are not considered urgent, but these threats will worsen

e e e e 9 and may become urgent without ongoing public health monitoring and
prevention activities.

Multidrug-resistant Acinetobacter, Drug-resistant Campylobacter, Fluconazole-resistant Candida (a fungus),
Extended spectrum B-lactamase producing Enterobacteriaceae (ESBLs), Vancomycin-resistant Enterococcus
(VRE), Multidrug-resistant Pseudomonas aeruginosa, Drug-resistant Non-typhoidal Salmonella, Drug-resistant
Salmonella Typhi, Drug-resistant Shigella, Methicillin-resistant Staphylococcus aureus (MRSA), Drug-resistant
Streptococcus pneumonia, Drug-resistant tuberculosis (MDR and XDR)

)

\

HAZARD LEVEL These are bacteria for which the threat of antibiotic resistance is low, and/
“cm““G or there are multiple therapeutic options for resistant infections. These

bacterial pathogens cause severe illness. Threats in this category require
e e e e e monitoring and in some cases rapid incident or outbreak response.

Vancomycin-resistant Staphylococcus aureus (VRSA), Erythromycin-resistant Streptococcus Group A,
Clindamycin-resistant Streptococcus Group B

Although C. difficile is not currently significantly resistant to antibiotics used to treat it, it was included in the threat assessment
because of its unique relationship with resistance issues, antibiotic use, and its high morbidity and mortality.
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Making Health Callz'e Safér

Stop Infections from Lethal CRE Germs Now

Uit reatable and hard-to-treat infections (rom CRE
germa are on the rise among patients in medical fecilitios,
CRE germs have boooms realutant to all or nearly all the
antiliotics we have today., Types of CRE inclsde KIC
and NDM. By following CDC guldelines, we can balt CRE
infections befpe they become widepresd In hospitnls
and other medical acllities and potentially spread to
aterwiis healthy people outabde of med|cal facilitie,

Health Care Providers can
& Know il patients i your foeility heee CRE.
» Request immediste alerts when the lab identiies CRE.

= Alert the recelving Gecllity wisen a patiemt with CRE
Urmmatiers, nnd Bed oul when 8 patient with CHLE
trspsifiers |nbo yoaur feedlity.

& Mot your patkenls lrom CRE

= Pollow contact precautions and band hyglens
recommendations when [reating pationts with CRE.

= Dioclioate pooine, iall, anc] eopripesent o it with CRE
* Prescribe antibiotics wisely,

+ Remeve tomporsry medical devices such s catheters
and ventilators from paticels s won o8 possible,

|- b o i v sl b e il cong s bon, mesl all @ e,
i bt e il e s g v, e Bang rerbinle ol e

=i See Page 4
Want to learn more* Visit
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Enterobacterias

Carbapenem-R

CRE germs have found ways to
beat antibiotios.

o CRE infections are coused by o family of germs that
ore o nommal part of a pemon's healthy digestive
system. Thess germs can canse infections when
they get inko the bladder, blood, or other amas
where germs don't belong,

2 Some of these grrms have become resistant io
ol or slmsost ofl antibiotics, inchoding lest-rescet
drugs ealled carbs These resk

Action Is needed now to stop
these deadly infections.

o CRE's ability io spread themsslves and their
reabstance ralses the concern that potentially
untreatable infections coubd appear in otherwis

hedlthy people.

CRE infections can be prevented.

& Medical facilities in several states have reduced
CRE infiection pates by following CDC's prevention
guidelines {see Box).

o larnel decreased CRE infoctson rates (n all =7 of

grrms
are-called CRE.

¢ Almast all CRE infections happen to pathents
receiving serioas medical care, CRE infections
are hard to trest, and in some coses, untreatsble.

T P A
CRE Bui i o Ban) Of e e e FEL

them.
& 1 addition to spreading among people,
CRE easily spresd their antibiobic resistance o
l‘ other kinds of germs, making those potentially
untrestable s well.

-
J“

CRE infections are spreading, and ergent
motion s meeded to stop then,

o Although CRE germs are nok very common, they
e incressed from 1% 10 4% in the past decade.
Ome type of CRE hes increased from 2% oo

o CRE are more csmmmon 0 some LS regions, sach
a8 the Morthesss, bt 42 states report havieg hed st
hoit one paltient best positive for one bype of CRE.

o About 18% of long-term acule care hospitals and

ahoxt 4% of short-stay hospitals n the LS bsd st
besst ome CRE infection during the first half of 2012

Ih". '.tymﬂ:‘nwﬂinm)ﬁruﬂl

pr progT

© The LIS is at & critical time in which CRE
Infections could be controlied
rapid, eoondinsted | ‘
dioot, norses, bab atall, medical facility
lendership, health departments fetabes, policy
i kes, and the Soderl povern ment.

nursss, hospitaki, kng-torm acuts cars
hospitals, marsing homes, and health
dopartmonts. it gives stop-by-siep

Instructions for facilitios troating patierts
with CRE infections and for thosa not yet
affocted by theem. i/ e, ode.gow’

Tk org e, ore,/ore-ipolkdt ndas.brml)




1. Local Short-5tay Hospital M Ri Sk Of CRE InfGCtions

2. Long-Term
Acute Care Hospital

Jani ks & stroke and is 0 the hospial,
She is slable but needs longderm cribcal cane 2Y
af another facility, _.'
. Other patsents in this facilty have CRE.
A nurse doesn’l wash his hands, and
CRE are spread to Jan. She develops a

fever and is put on antibiotics without
proger testng,

How CRE Take Qver

1.Lots of perms,
1 0r 2 are CRE ‘

\ '\’
s ) 7
3.CRE grow 4.CRE share genetic defenses o

make other bacieria resistant
-. \ -

N NN

hospitai, but her new doctors don't kncw she
has CRE. A doctor doesnt wash her hands. afler
ireabrg Jan, CRE i spread fo oiher pabents.

Jan becomes unstable and goes back to the J

SOURCE: COC Vit Signs, 2013



e Clinico: puntos de corte de Con AB asociadas a

fracaso terapéutico. Establecidos por CLSIy EUCAST

 Microbiologico: presencia de mecanismos de R que
reducen su sensibilidad respecto a las cepas salvajes.

 AB-R microbioldgica de bajo nivel es preludio de R
clinica



Mecanismos de AB-R intrinseca

Aminoglycosides
Amphenicols
Antifolates
p-lactams
Glycopeptides
Rifamycins

Target amplification

Sulfonamides
Trimethoprim

Source: Future Microbiol

Aminoglycosides
[}-lactams
Macrolides
Quinolones
Tetracyclines

Aminoglycosides
p-lactams
Fluoroguinolones
Glycopeptides
Macrolides
Rifamycins
Tetracyclines

012 Future Medicine Ltd

Inactivacion o modificacion
del AB

Alteracion del sitio diana del
AB que reduce su capacidad
de union.

Modificacion de los patrones
metabdlicos para anular el
efecto AB

Reduccidén del depdsito
intracelular de AB,
disminuyendo la
permeabilidad y/o
aumentando el eflujo activo
de AB.



Mecanismos de adquisicion de Ry

factores determinantes

1.Seleccidn de mutaciones cromosdmicas

- Presidon AB

2. Adquisicion de determinantes de R por transferencia
horizontal

3. Diseminacion clonal de cepas R

- Epidemiologia local
- Grado de contaminacion ambiental
- Posibilidad transmision: hacinamiento, politica control infecc.



Exposicion AB (PK/PD) y

Seleccion de mutaciones cromosomicas

5 R. Cant6n et al { Enferm Infecc Microbiol Tin. 2013;31(Supl 4):3-11

Wild-type
population

® ‘. @ | @ = susceptible bacteria
o @ = resistant mutant

Cmax

Deleterious effect over susceptible N
population and resistant subpopulation i

— MPC
L D,
E t .
5 s::;“tnn Selection of resistant .... ®
i lation
E; mnim subpopulation $ ®
5 ——————————————————————————— MIC
Absence of effect | g ‘ @
Time (hours) S ®

Figure 1. Mutant selection window (M5W) and mutant prevention conceniration (MPC). Square boxes represent the bacterial population and curves the pharmacokinetics | con-
centration over time) of an antimicrobial agent. MSW is the concentration range in which resistant mutants can be selected and is delimited by the minimal inhibitory concen-
tration (MIC) and the MPC. Above MPC, the selection of resistant mutant subpopulation should not be possible and the susceptible population is abolished, whereas below MIC
values no effect over susceptible and resistant subpopulations is theoretically produced.



y diseminacion clonal de R: Reservorios

e Flora intestinal del hombre y otros animales

e Areas de alta exposicion AB con elevada
contaminacion microbiana: hospitales (UCIP,
UCIN), granjas, plantas depuradoras.

e Suelo, subsuelo y aguas subterraneas y de
superficie




Interaccion entre reservorios

y expansion de la AB-R
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 Microorganismos colonizantes (boca, narinas, intestino, piel)
 N%bacterias 10 veces > n2 de celulas cuerpo humano
e >enintestino: 800-1000 spp distintas ( 80% nunca cultivadas)

e Papel crucial en la vida humana

e Variabilidad microbioma entre individuos, dependiente de: dieta,
geografia, fisiologia, enfermedades, fc. intestino

e AB modifican, a veces permanentemente, el microbioma int.

e Estudios de DNA metagendmico y gendomico: Presencia de pool de
genes de R en microbioma intest. en individuos sanos.

Sommer MOA. Functional characterization of the antibiotic resistance reservoir in
the human microflora. Science 325, 1128-1131 (2009).
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Genes de AB-R en la microflora intestinal

Color Key Only those antibiotics for which the resistance genes have been
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Figure 1. Antibiotic selections for which resistance was observed

Percant

I Infants <=12mo | Children >12mo

o = 005, beo-tiniled Figher's expct bl

Moore AM, Patel S, Forsberg KJ, Wang B, et al. (2013) Pediatric Fecal Microbiota Harbor Diverse and Novel Antibiotic Resistance Genes. PLoS
ONE 8(11): €78822. doi:10.1371/journal.pone.0078822

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0078822
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Diferencias geograficas

en patrones de patdgenos R
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Interaccion entre HOSPITAL y otros

reservorios

F. Cantdn et af / Enferm Infecc Microbiol Clin. 2013;31(Supl 4):3-11 7

Figure 2. Compartments of selection of resistant bacteria. Currently, various compartments are interconnected and antibiotic policy programs should be globally implemented.



Compartimento hospitalario: interacciones

Figura 1. Extension de la asistencia sanitaria a otros ambitos no hospitalarios.
Adaptado de Jarvis W, Waller L. Centers for Disease Control and Prevention, 1998.
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Compartimento hospitalario foco de generacion y

transmision de R: Causas

A) Infecciones cruzadas (origen del 40% IN): politicas inadecuadas
de control infeccion (escasa higiene, inadecuada desinfeccion,
hacinamiento...)

B) Sobreuso i uso inadecuado de AB:

- Variabilidad de médicos prescriptores: especialidad, formacion,
motivacion, accesibilidad consultores infecciosas....

- Variabilidad errores de prescripcion:

bajo umbral indicacion, retraso inicio, escaso conocimiento patrones
de R locales, errores eleccion farmaco/dosis/via, falta de simplificacion
trat. empirico

C) Interaccion con otros compartimentos clinicos y no-clinicos

e Enferm Infecc Microbiol Clin. 2013,;31(Supl 4):12-15



Era post-AB:

Microorganismos MDR= Situacion de extrema gravedad

Incremento progresivo de pacientes con infecciones graves que
no podemos tratar de forma eficaz por falta de AB adecuados.

4

e Estancias prolongadas
e Costes elevados

e Fracaso terapéutico
 Mortalidad relacionada



bk owihE

Incentivar investigacion y desarrollo de nuevos AB
Desarrollar nuevas técnicas de diagndstico rapido
Politicas globales que regulen el uso no-clinico de AB
Programas de optimizacion del uso de AB: PROA
Programas de control epidemioldgico de la infeccion:
limpieza, desinfeccidn, higiene, evitar hacinamiento...

Politicas de informacion y educacion
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