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The patient's views …

• Once daily makes it easier for me, Doc…
– Enoxaparin …(Thromb Res. 2004;114(3):149-53)

– Doxazosin … (Expert Opin Pharmacother. 2004 Sep;5(9):1957-64).

– HAART …(HIV Clin Trials. 2003 May-Jun;4(3):193-201)

– β2-agonists … (Eur J Clin Pharmacol. 2002 Jul;58(4):S1-21)

– Aminoglycosides … (Br J Clin Pharmacol. 1995 Jun;39(6):597-603)

– …
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They can't be all wrong…
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The patient's views …

• A short treatment of my infections is is what II
want …if it works …

– 3 days is (clinically) similar to 5-10 days for UTI 
(Cochrane Database Syst Rev. 2005 Apr 18;(2):CD004682.)

– Ultrashort (4 days) eradication of H. pylori
(Rev Gastroenterol Peru. 2005 Jan-Mar;25(1):23-41.)

– 5 days for acute sinusitis  …
(Treat Respir Med. 2004;3(5):269-77.)

– Less than 7 days for community-acquired pneumonia.
(Clin Infect Dis. 2004 Sep 1;39 Suppl 3:S159-64). 
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They can't be all wrong either…

You are better soon..

Yes, 3 days are enough…
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The doctor's view …

• Compliance is inversely proportional to the 
number of takes (and drugs) per day …

– Type-2 diabetes mellitus  
(Clin Ther. 2004 Dec;26(12):2066-75)

– Once-daily didanosine
(Antivir Ther. 2004 Jun;9(3):335-42)

– Valproate and control of epilepsy  …
(Epilepsy Behav. 2003 Dec;4(6):710-6)

– β-blocker and chronic glaucoma
(J Fr Ophtalmol. 2003 Sep;26(7):668-74). 
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The pharmacologist's key question …

• What do you need for "once-daily" ?
– long serum half-life  ?
– high, sustained tissue levels ?
– Some sort of pharmacodynamic parameter ???

Hint: do aminoglycosides have the two first properties ? 

Second hint: what if you have all three properties ?
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Pharmacodynamic properties of antibiotics

Available antibiotic can be divided in 3 groups

• time - dependent (T > MIC)

• AUC / MIC - dependent

• both AUC / MIC AND peak / MIC -dependent
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Azithromycin has an long serum half-life …

Mulazimoglu, Tulkens, and Van Bambeke: Macrolides.  
In: Antimicrobial Therapy and Vaccines (Volume II) Editors: Victor L. Yu, Rainer Weber & Didier Raoult
http://www.antimicrobe.org 
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Pharmacokinetic parameters

Peak / MIC

Time > MIC

AUC / MIC
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Antibiotics Group # 2 
(after W.A. Craig, 2000; revised 2003)

Antibiotics with time-dependent effects, with little 
or no influence of the concentration BUT with 
persistent effects

AB

glycopeptides
tetracyclines 
macrolides
azalides
fluconazole

PK/PD parameter

24h AUC / MIC
ratio

Goal

Optimize the   
quantity of AB
administered

* 2d ISAP Educational Workshop, Stockholm, Sweden, 2000;
revised accord. to Craig, Infect. Dis. Clin. N. Amer., 17:479-502, 2003
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PK/PD vs. efficay

Zhanel et al., Journal of Antimicrobial Chemotherapy (2003) 52, 83–88
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Pharmacokinetics and beyond …

Mulazimoglu, Tulkens, and Van Bambeke: Macrolides.  
In: Antimicrobial Therapy and Vaccines (Volume II) Editors: Victor L. Yu, Rainer Weber & Didier Raoult
http://www.antimicrobe.org 
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Accumulation of azithromycin in cells

Gladue et al., 
AAC 33:277-82, 1989
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Azithromycin is subject to 
P-gp-mediated efflux from macrophages…

Kinetics of uptake (A) and release (B) of azithromycin in J774 murine macrophages with 
(open squares) or without (closed squares) 20 µM verapamil. 
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Intracellular localization of azithromycin
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lysososomes
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Mechanism of accumulation…
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3-days exposure of cells to azithromycin is 
associated with slower release…

t1/2 ≈ 24h

Tyteca et al., Eur. J. Cell Biol. 80:466-478, 2001



Manila, Philippines, June 4th, 2005Azlides revisited... 19

Azithromycin binds to 
(and is released from) phospholipids …

Montenez et al., Toxicol Appl Pharmacol. 1999 Apr 15;156(2):129-40.
Chanteux et al., Pharm Res. 2003 Apr;20(4):624-31.  
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Azithromycin interaction with phospholipids is visible

Atomic force microscopy
allows to probe the surface of 
bilayers
Marti et al., Science. 1988 Jan 1;239(4835):50-2. 
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Azithromycin interaction with phospholipids is visible

Actions of the azithromycin on bilayers :
• interaction of azithromycin with polar head 

groups 
• fluidification of DPPC at the DOPC-DPPC 

interface 
• decrease of the enthalpy associated to the 

gel-fluid phase transition
• enhancement of the fluctuations of the 

bilayers by mecanical effect of the 
insertion of azithromycin molecules 
between the polar head of DOPC 
molecules, 

AFM on DOPC:DPPC 1:1 bilayers :

DPPC gel domains (white) in
DOPC fluid matrix (dark) ; 
eight difference:1.10±0.05 nm  

Addition of azithromycin + 60 
mn :  only one uniform fluid 
phase visible

Berquand et al. Pharm Res. 2005 Mar;22(3):465-75.
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Intracellular infection …

C. trachomatis:
urethritis, cervicitis
trachoma

C. pneumoniae
pneumonia
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Intracellular infection …

Legionella pneumophila…

Legionella infected macrophage (using  
legionella expressing green fluorescent protein; 
picture: Hubert Hilbi; 
http://www.ethlife.ethz.ch/e/articles/sciencelife/legionellenhilbi.html
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Azithromycin has pharmacological potentials … 
and sucess in short treatments
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Azithromycin in single dose…
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Azithromycin in single dose…
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Conclusions …

• Azithromycin has the pharmacological potential of 
being a once-daily / single dose drug …

• Clinical trials are encouraging …
• This may be beneficial to 

– patients 
– public health
– public economies …
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What next …

I simply throwed ideas …

Maybe, like those ones…
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