Rational or irrational antibiotherapy:
the quiet voice of antibiotic resistance debate.
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Clinical Resistance is a Multifactorial Issue}
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Most Common Bacterial Pathogens. |
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* Mycobacterium tuberculosis

* Enterics (Salmonella enterica, Shigella sp., E.
colr)

{
* Staphylococcus aureus !
* Streptococcus sp. (S. pneumoniae, S. t
pyogenes)
* Neisseriasp. (N. gonorrhoeae, N. meningitidis)
~ * Hemophilus sp. '
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Population bottleneck b
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Compensatory Mutations '

* Wild-type is best adapted, most fit.

* Mutation (or acquisition of resistance genes)
comes at a cost.

* Cost can be compensated by
— loss of resistance (by reversion or
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BIOFILM FORMATION : :

Biofilm (Anton van Leeuwenhoek in 1684) ,

Biofilms Cooiing Watey Biofilm formation:

i

- Biofilm = a microbial community
attached to a surface

- May be one or several organisms

- Sessile organisms: attached

2 }bzf o - Planktonic organisms: free living
VT T T T - ‘

Benefits of Biofilm Formation to Bacteriad . B : . f
Antimicrobial Resistance

- Adherence to hospitable locale

i
i

¢ hi |
S¥htrophic metaboliiy 103-104 higher doses of antimicrobials

needed to kill biofilm compared with

- Horizontal gene transfer 1
planktonic organisms f

- Disease reservoir

{

i - Biofilm is a molecular filter i
| - Low metabolism of attached cells |
! - Reduces drug activity !
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Sensitivity Detection

~ * Disc susceptibility test
« Agar dilutiontest &=
* Broth dilution test

* Epsilometer-Test

e Certain Biochemical tests
- » DNA Hybridization
e R

Minimal Inhibitory Concentration ’)
]
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DRUG RESISTANCE IN MYCOBACTERIUM
TUBERCULOSIS. SIMPLE AND INEXPENSIVE i
i

METHOD FOR LOW-RESOURCE LABORATORIES
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Fig.3 Susceptibility level of field isolates of |
E. coliagainst colistin by Agar dilution method. /"""‘
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Research problems

» Laboratory detection for pathogenic
E. coliis routinely interpreted by
producing the hemolytic zone on
blood agar, even the zone can not
represent in all pathogenic isolates.

* Therefore, minimal inhibitory
concentration (MIC) values or other
suscepfibility interpretation yielded
from the non-pathogenic E. coli may
not reflect a real representative vgJ@T

S e

o—— \;;/1 -
Table 1 Antimicrobial susceptibilities of 116 £ co/i divided as {
PEC and Non-PEC isolates to the 16 agents
mic,, MIC,, Range of Range of
Antimicrobials NRES ==
(Hg/mi) (Hg/mi)
NPEC PEC NPEC PEC
(Hg/mi) (Kg/mi) (Mg/mi) (Kg/mi)
Amoxicil illin >512 >512 >512 >512 >512 >512
Berberine >512 >512 >512 >512 >512 >512
Colistin 1 8 8 16 0.25-8 4-32
ClI >512 >512 >512 >512 >512 >512
32 32 32 64 0.125-128 4-128
64 64 128 128 0.125-128 32-128
16 16 16 32 0.5-64 0.5-128
8 32 16 32 8-16 8-32
>512 >512 >512 >512 >512 >512
>512 >512 >512 >512 >512 >512
>512 >512 >512 >512 >512 >512
64 128 128 128 8-256 15-255‘
Tetracycline 128 128 128 128 64-128 64-256
Tiamulin 128 128 128 128 64-128 64-256 1
Tylosin >512 >512 >512 >512 >512 >512
Sulfamethoxazole/ >8/152 >8/152 >8/152 >8/152 0.06/1.19 0.06/1.19 /.—r—-
Trimethoprim ->8/152 . >s@5/ £
p— - e S

Fig 5. Distribution of MIC values of 116 £ coliisolated from

O Colistin

O Enrofloxacin
@ Halquinol

0O Doxycycline
B Erythromycin| |
O Streptomycin

piglets against the 6 antimicrobials.
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Fig 9. Comparison of MIC 50 of £. coli isolated from normal
pigs (6rl) and pigs with diarrhea (6r2) against the 6
antimicrobials.

In vitro susceptibility test
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Table 2. Comparison of MIC50 of the antimicrobials f
for B. hyodysenteriae isolated between 2001 and 2003.

Antimicrobial agents MICS50 (ug/ml)
Antimicrobial agents Year
2001 2003
Tylosin 512 >512 {
Lincomycin 64 64 k
Valnemulin 0.25 2 [1
Doxycycline - 8 I
Actylisovaleryltylosin - 82 !
Tiamulin 2 32 f
7

In vitro sensitivity of S antimicrobial
agents and drug combinations against
porcine respiratory bacterial pathogens
2.0 0 7.
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Indications for antibacterial therapy:

f

Evaluating antibiofic efficacy |

* DEFINITIVE THERAPY: ]

o EMPIRICAL THERAPY: Septicemic shock, ~ » Pharmacokinetics
immunocompromised patients with severe systemic ! — Serum concentration profiles
infection, neutrophilic leukocytosis,
PROPHYLACTIC THERAPY: susceptible
patients to prevent specific infections: eg.
Colibacillosis prophylaxis, PRDC prophylaxis, Feed
additive.

{
|

— Penetration to site of infection
* Pharmacodynamics
— Susceptibility (MIC)(Potency)
— Concentration and time dependent killing

— Post antibiotic effect (PAE) !
A

o ——————— T

-There is NO single prophylaxis to 'prevent’

all possible bacterial infections. /+
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Clearance,

Protein binding. I

Cmax_ Cmin,

Hull-lile.

AL, c = .
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[ — in zeneral
Circulation

Drug Concentration (mg/L)
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Pharmacokinetic Parameters

Concentration present for
50% of dosing interval (6 h if

// given q12h)

Area under
curve

Serum Antibiotic Concentration
(meg/mL)

5 6 T 8 9 0 11 12

Time (hours)

Dose

Principle concentration-dependent and !

time-dependent antibiotics {

~ » Dose-dependent antibiotics
— Aminoglycosides Most
— Amoxycillin E. coli and Strepfococci
— Fluoroguinolones Gram negative .
* Time-dependent antibiotics |
- Penicilin G Most ?
— Cephalosporins Most !
(

— Fluoroquinolones Gram positive
— Macrolides and theirrelated Most

I e -— e e e et e, el

Time above MIC

Correlation of serum pharmacokinetics with MIC
(susceptibility) of an organism

Drug A

: A 3
Time above MIC

N

Dosing interval

Drug A present at concentration of 2 ug/ml for 50% of dosing interval

Drug B present at concentration of 2 pg/ml for 30% of dosing interval

Combination of antibiotics ";

* Benefit..
- Increase in activity
— Reduced of development of DNA

resistance |
— Complementary mode of tissue diffusion |
1

— Reduce toxicity ’
!

. ‘_
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H()W TO BE A SYNERGISM

* Aincrease wall permeability
produced by B
— B-lactam ' aminoglycoside
e A and B blocking one of the
bacterial metabolism
pathway at two successive
points
- Trime’rhoprim' Sulphonamide
* Ainactive enzyme which
inhibit B

et

= Amoxycillin' Clovulon%
S -

= TN e e

HOW TO BE ANTAGONISM ",

~ * Alinhibit the protein that be required !
by B.

— Macrolide, tetracyclines VS B-lactam and
quinolones

* A inhibit influx (active transport) of B
— Tetracyclines VS aminoglycoside

- » Alinduce enzyme which inhibit B

— Cephalosporins VS other cephalosporins

e ——

R e —

Its spectrum (broad or narow, gram+ or gram -)
Consider on MIC (The best guide by MIC90)
Type of action

Type of bactericidal activity: time or dose-
dependent

¢ Their combination effect.
— Bacteriostatic and B-lactam
should be avoid.

{
Point to remember for veterinarians ,
1
{
|

%
—+

e

i ———————

Antibiotherapy: |
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