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1. Summary Statement of the proposal for inclusion, change or deletion

Azithromycin is proposed for the inclusion in the World Health Organisation (WHO) Model List of Essential Medicines for the management of uncomplicated genital Chlamydia trachomatis (C. trachomatis) infection. 
Azithromycin is an azalide macrolide with an oral bioavailability that provides sustained high antibacterial levels in a wide range of tissues, including the urogenital tract in both men and women. Due to its long half-life (68 hours) its tissue concentration is maintained for several days. Azithromycin is concentrated within phagocytic cells and this provides its excellent activity against intracellular pathogens, such as C. trachomatis.

Azithromycin has been shown to be as effective as doxycycline in the management of chlamydia trachomatis and is equally tolerated. Its efficacy, single dose therapy and mild side effects lends itself for use in the management of sexually transmitted infections (STI) especially in populations in whom compliance and follow-up may pose a problem. It has been shown to be a cost-effective antimicrobial in strategies to prevent complications such as pelvic inflammatory disease, ectopic pregnancy and chronic pelvic pain. Azithromycin has also been shown to be effective against other STI such as chancroid, donovanosis and early syphilis.  

2. Focal point in WHO for application

Dr. Francis Ndowa

Department of Reproductive Health and Research (RHR)

STI/RTI Team

3. Name of Organisation consulted and/or supporting application:

World Health Organisation

4. International Nonproprietary Name (INN, generic name) of the medicine: 
Azithromycin

5. Whether listing is requested as an individual medicine or as an example of a therapeutic group

Azithromycin is an azalide antibiotic, which is structurally related to the macrolide erythromycin. It has a slightly less potent activity than erythromycin against some gram-positive organisms but demonstrates a superior activity against a wide variety of gram-negative organisms, including C. trachomatis, Neisseria gonorrhoeae (N. gonorrhoeae), Haemophilus influenza (H. influenza) and Haemophilus ducreyi (H. ducreyi).
It is the sole member of the macrolide sub-class, azalides. Its altered chemical structure lends it the advantage over other macrolide antibiotics. It is characterised by a broader spectrum of activity, lower incidence of adverse events and drug interactions. It has a low plasma concentration, high and prolonged cellular and tissue concentration and its large volume of distribution results in extensive tissue distribution and intracellular accumulation. This makes it an ideal antimicrobial for the management of infections in deep tissue infections. On account of its long tissue half-life a single daily dosage is recommended in the treatment of genital chlamydia and other sexually transmitted infections. This proposal is for inclusion of azithromycin, as the only azalide antibiotic, in the WHO Model List for Essential Medicines for the management of C. trachomatis infections.

6. Information supporting the public health relevance (epidemiological information on the disease burden, assessment of current use, target population)

STI Epidemiology

STI are a major cause of global morbidity and mortality. They may result in acute illness and long term sequelae such as infertility, adverse outcomes of pregnancy, anogenital cancers, disabilities with severe medical and psychological consequences, facilitation of HIV transmission and premature death. An estimated 340 million new cases of syphilis, gonorrhoea, chlamydia and trichomonas infections occurred throughout the world in men and women aged 15-49 years.

Chlamydia infections are prevalent world-wide and WHO has estimated that 91 million new cases of genital chlamydia occurred worldwide in 1999.1 The high prevalence found in adolescent females (24.1-27%) has made screening and treatment important in the prevention of infertility.
, 
 In 1996 genital chlamydia infections were the most commonly reported notifiable infectious disease in the United States of America (USA) with approximately 3 million cases occurring annually.
 In 2000, a total of 702,093 cases of genital chlamydia were reported (corresponding to 257.5/100,000) in the USA.
 Prevalences worldwide in pregnant women vary between 2.7% in Italy, 5.7% in Thailand, 13% in Cape Verde and 17% in India.
, 
, 
, 
  

Effective clinical management of STI is a component of an overall strategy to improve sexual and reproductive health and to prevent HIV infection.
Chlamydia

C. trachomatis is a genital pathogen that is responsible for an increasing variety of clinical syndromes which often closely resemble N.  gonorrhoeae infections clinically. It is responsible for acute infections such as urethritis, epididymitis, proctitis, conjunctivitis, Reiter’s syndrome, cervical infections, salpingitis and perihepatitis. It often results in long-term sequelae, especially in women, such as tubal blockage resulting in infertility, ectopic pregnancy and premature death. 

Recommended regimens for urogenital chlamydial infections in many guidelines currently include azithromycin and doxycyline as first line options. Both drugs are effective but azithromycin has the added advantage of a single dose regimen and, thus, can be used more effectively, especially in individuals with whom compliance may be a problem.
, 
, 
 Azithromycin can be used in adults, adolescents and in pregnant women where doxycycline is contraindicated.
, 
, 
, 

Azithromycin in other sexually transmitted infection

Gonorrhoea

Although oral azithromycin taken as a 2-gram dose is effective against gonorrhoea and is approved for therapy by the USA Food and Drug Administration. WHO does not currently recommended it for routine treatment in this infection because of its prohibitive cost and increased gastrointestinal intolerance at this dose. Furthermore, studies in Brazil and three Caribbean countries (Trinidad, Guyana and St. Vincent) and the United States have reported the emergence of isolates of N. gonorrhoeae with reduced sensitivity to azithromycin.
, 
, 

Chancroid 

Chancroid is an ulcerative STI found commonly in developing countries, especially South Asia, the Caribbean and Africa. It is caused by H. ducreyi, an anaerobic facultative organism. As an ulcerative STI it has the added public health importance of facilitating the transmission of HIV. Azithromycin is one of the drugs recommended for its treatment, other than ciprofloxacin and erythromycin.
, 
 
Donovanosis

Donovanosis is caused by the intracellular Gram-negative bacterium Calymmatobacterium granulomatis. It is a STI that results in scarring and genital disfigurement. It has been associated with squamous carcinoma of the penis. In WHO guidelines for the management of STI azithromycin has been recommended as a first line drug for its management.21 

Syphilis

Syphilis is caused by the organism Treponema pallidum (T. pallidum). The two broad stages of syphilis are early syphilis and late syphilis.  Early syphilis is infectious and includes the primary and secondary stages; late syphilis consists of early and late latent stages, cardiovascular syphilis and neurosyphilis. 

A review of the literature published from 1993 up to 1996 states that azithromycin has many properties that might be useful in treating the early stages of syphilis. In addition, as the drug has an extremely long half-life and T. pallidum has a prolonged doubling time, azithromycin is an ideal drug against the organism.
  A follow up to this review using data from 1996 to June 2000 also concluded that azithromycin could be used in the treatment of early syphilis, preferably as a single dose therapy. In addition, a single dose of azithromycin seems to be efficacious for the prevention of syphilis in persons exposed to infected sexual partners.
 There is still no evidence to support the use of azithromycin in either latent or tertiary syphilis.
 

In its 2001 National guidelines, the Association of Genitourinary Medicine and the Medical Society for the Study of Venereal Diseases in the United Kingdom has included azithromycin for the use in the management of syphilis at a doses of 500mg daily for 10days for patients allergic to penicillin. 

More evidence is required before WHO can recommend the use of azithromycin the management of early syphilis.

Syndromic management of STI

Although aetiological diagnosis is the gold standard for STI treatment, it is often problematic in many settings and is constrained by time, resources, cost and access to treatment. Few developing countries’ health facilities have the laboratory capacity for the required aetiological diagnosis. To overcome this, a syndrome based management of STI patients, based on identification of a consistent group of easily recognisable signs and symptoms and the provision of treatments that will deal with the majority of the most serious organisms responsible for producing this syndrome, has been recommended and is being used in many developing countries. 

Azithromycin, being potentially effective for the management of chlamydia, chancroid and donovanosis, would be an ideal single dose therapy for the management of genital ulcer disease and urethral discharge syndromes. However, as indicated above more data and evidence are required before such a recommendation can be made.

7. Treatment details (dosage regimen, duration; reference to existing WHO and other clinical guidelines; need for special diagnostics or treatment facilities and skills

Indications for use 

Given the existing evidence, azithromycin is recommended for the use in the management of sexually transmitted chlamydia trachomatis infections. Some regimens which include azithromycin in STI management are as follows:

European Sexually Transmitted Diseases Guidelines 
 

For the management of anogenital chlamydia

Azithromycin 1g single dose or doxycyline 100mg orally twice daily for 7 days are the first line options. Alternatives include erythromycin, ofloxacin, roxithromycin and clarithrimycin. Azithromycin is also included as alternative drug for the management of chlamydia even in pregnancy. 

Centre for Diseases Control and Prevention’s Sexually Transmitted Diseases Treatment Guidelines 200220
Azithromycin is the first line drug for the management of nongonococcal urethritis (chlamydia). 

Azithromycin is the first line drug for chancroid at a 1gram oral single dose therapy.  Alternate regimens include ceftriaxone 250mg intramuscularly in a single dose, ciprofloxacin 500mg orally twice daily for 3 days and erythromycin 500mg orally three times a day for 7 days. 

Azithromycin has been recommeded as an alternative for the management of donovanosis. It may be useful for treating donovanosis in pregnancy since the main first line and alternative drugs, ciprofloxacin and doxycycline, are contraindicated. 

WHO Treatment Guidelines for the management of Sexually Transmitted infections 200221 

In the updated WHO treatment guidelines due to be published in 2002, a number of new recommendations were made for the management of various STI. The choice of antimicrobials for WHO guidelines is guided by criteria which include: 

· Only drugs that have efficacy of 95% or more. Regimens yielding cure rates between 85% may be used with caution but lower cure rates are unacceptable

· Organism resistance is unlikely to develop or likely to be delayed

· Have acceptable toxicity and tolerance. 

· Drugs that have oral administration are favoured over parenteral drugs, this however depends on the above criteria being satisfied. 

· Single doses are favoured over multiple dose regimens since this has been shown to improve client compliance and acceptability.
· Drugs that can also be administered during pregnancy  and lactation are preferred
In these guidelines azithromycin is recommended for the management of the following:

· First line for the management chlamydia infections including urethritis, cervicitis, epididymo-orchitis, at a dose of 1g as a single dose

· First line for the management of chancroid  at a dose of 1g orally as a single dose

· First line for the management for granuloma inguinale at a dose of 1g orally on the first day and then 500mg orally once daily until the lesion has healed. 

Thus, in areas where syndromic management is the approach to management azithromycin is the simplest drug that can be used in the management, of urethral discharge (for C. trachomatis), vaginal discharge (where risk perception for C. trachomatis is high) and genital ulcer disease (for chancroid) without the need for laboratory tests.  Where coexistent infections of several STI occur the use of azithromycin will reduce the pill burden and improve compliance.

8. Summary of comparative effectiveness in a variety of clinical settings:

The principal data-bases maintained by the WHO that were searched were for the period 1990 to 2002:  

· MEDLINE

· The Cochrane Data-base of Systematic Reviews

· The Cochrane controlled trials register ( CCTR)

· Clinical Evidence

Search Terms included:

Chlamydia trachomatis

Azithromycin

Sexually transmitted infections

Sexually transmitted diseases

Cost-effectiveness

Chancroid

Donovanosis

Randomised controlled trails

Safety

Tolerability

Inclusion criteria

Meta-analyses, systematic reviews and randomised-controlled trials with large numbers were used for this review. 
Exclusion criteria

All non-human studies not related to genital chlamydia trachomatis infections. 
Other information used:

Trials providing information on adverse effects and other guidelines for management of sexually transmitted infections.

TABLE 1. SUMMARY OF AVAILABLE ESTIMATES OF COMPARATIVE EFFECTIVENESS

	Reference
	Study type
	Study population 
	Cure rates
	Outcome
	Discontinuation due to  adverse effects

	Lau CY, Qureshi AK

Sex Transm Dis 2002 Sep;29(9):497-502

1975-2001
	Azithromycin versus doxycycline for genital chlamydial infections: a meta-analysis of randomised clinical trials.
	1543

12 trials
	97% azithromycin 

98% doxycycline
	 Adverse events

25% azithromycin

23% doxycycline
	-

	Contopoulos-Ioannidis

2001
J Antimicrob Chemother. 2001 Nov; 48(5):691-703.
	Meta-analysis of randomised controlled trials on the comparative efficacy and safety of azithromycin against other antibiotics for lower respiratory tract 
	3487 
	-
	
	23 out of 3487

	Bandolier,
 Bandolier’s library  June 1996; 28-4
	Chlamydial STD treatment

Systematic review 


	1800

9 blinded  

1 unblinded RCT 
	90-100%

azithromycin

93-100%  

doxycycline (P=0.11)
	Mild


	-



	Adimora A 
Clinical Infectious Diseases 2002;35:S183-S186
	Treatment of Uncomplicated Genital Chlamydia trachomatis Infections in Adults 

Systematic review

1996 –2000
	-
	95-100%
	
	

	Hopkins S, Am J Med, 1991; (suppl 3A); 40-45

1991
	Clinical Toleration and Safety of Azithromycin 

Systematic Review
	3995
	
	 Adverse events 12%
	

	Contopoulos-Ioannidis

2001
J Antimicrob Chemother. 2001 Nov; 48(5): 677-89.

	Meta-analysis of randomised controlled trails on the comparative efficacy and safety of azithromycin against other antibiotics for in upper respiratory tract infections
	4870
	-
	
	 37 out of 4870 

	Brockelhurst P et al. 

2001
	Cochrane review
	11 trials 
	
	Safety in pregnancy
	


TABLE 2.  SUMMARY OF TRIALS COMPARING SINGLE-DOSE AZITHROMYCIN WITH ONE WEEK DOXYCYLINE

	Reference
	Setting
	Design
	Azithromycin cure
	Doxycycline cure
	Azithromycin adverse effects
	Doxycyline adverse effects

	Steingrimsson et al. J Antimicrob Chemother 1990, 25 Supp A: 109-114 

( Iceland)
	181 men and 1 women attending STD clinic, in two phases with different antimicrobial regimens
	Random blind, culture positive attending follow-up for efficacy. Pfizer support
	Microbial cure

55/61(90%)
	Microbial cure 54/58

(93%)
	10/118 (8.5%)
	No data

	Whatley et al, Int J STD & AIDS 1991, 2: 248-51 (UK)
	62 men aged over 18 years attending STD clinic
	Random open, 19 given azithromycin 22 doxycycline. 

Pfizer support
	Symptomatic and microbial cure 76.4%
	Symptomatic and microbial cure 83.4%
	No data
	No data

	Martin et al, N Engl J Med 1992, 327: 921-5

(USA)
	299 female and 158 male patients with clinical symptoms and positive chlamydia antigen test
	Random open multi- centre – 141 azithromycin 125 doxycycline attended follow-up
	Clinical or microbial cure 109/111 (98%)
	Clinical or microbial cure 96/96 (100%)
	35 day survey all patients

41/ 237 (17%)
	35 day survey all patients

43/220 (20%)

	Nilsen et al, Genitourin Med 1992, 68:325-7. 

(Norway)
	130 men with clinical signs and symptoms of urethritis, chlamydia antigen positive
	Random double-blind double-dummy, multicentre attending follow-up

 Pfizer support
	Clinical cure

31/35( 89%)

Microbial cure 35/35   (100%)
	Clinical cure 32/34      (94%)

Microbial cure 34/34   (100%)
	35 day survey all patients

20/66 (30%)
	35 day survey all patients16/64

(22%)

	Hammerschlag et al, Ped Pharmacol Ther 1993, 122: 961-5.        (USA)
	65  adolescent female and 8 male  positive for chlamydia
	Random open
	Microbial cure 35/37   (95%)
	Microbial cure 18/18   (100%)
	35 day survey all patients

9/46 (20%)
	35 day survey all patients

9/27 (33%)

	Lauharanta et al, J Anitmicro Chemother 1993, 31 Supp E, 177-83. (Finland)
	120 men with symptoms of non-gonococcal urethritis
	Random open microbial response in chlamydia positive, clinical response in chlamydia negative
	Microbial cure 24/26   (92%)

Clinical cure 19/20      (95%)
	Microbial cure 26/26   (100%) 

Clinical cure 14/21

(67%)
	35 day survey all patients

11/60 (18%)
	35 day survey all patients

9/59 (16%)

	Lister et al, J Antimicrob Chemother 1993, 31 Supp E, 185-92. (UK)
	143 men with symptoms of non-gonococcal urethritis
	Random open clinical cure for chlamydia positive and negative tests
	Clinical cure pos 12/16 (75%)

 Clinical cure neg 21/23 (91%) 
	Clinical cure pos 11/12 (92%) 

Clinical cure neg 30/30 (100%) 
	5/62 (8%)
	9/66 ( 14%) 



	Reference
	Setting
	Design
	Azithromycin cure
	Doxycycline cure
	Azithromycin adverse effects
	Doxycyline adverse effects

	Steingrimsson et al, Sex Trans Dis. 1994, 21; 43-6. (Iceland)


	183 men attending an STD clinic for symptoms or contact tracing


	Random, partial blind, microbial cure 

Pfizer support


	Microbial cure 130/142 (92%)


	Microbial cure 111/117 (95%)


	2/100 (2%)


	2/83 (2%) 



	Stamm et al, JAMA 1995, 274: 545-9. (USA)


	452 men with symptomatic non-gonococcal urethritis of less than 14 days duration


	Random, double blind, double-dummy.

 Pfizer support


	Clinical cure 222/248 (90%) (95%CI 85-93%)


	Clinical cure 110/123 (89%) (95%CI 82-94%)


	23%


	29%




One meta-analysis and two systematic reviews were identified and their data on clinical effectiveness of azithromycin were reviewed. 

One large systematic review of randomised controlled trials (1800 subjects) comparing azithromycin 1g single dose versus doxycycline 100mg twice daily for 7 days in people with proven or presumed genital chlamydia infection indicate that azithromycin and doxycycline are equally efficacious.26,
 Clinical cure rates at two weeks were identical between the treatments with 91.4% of patients on azithromycin and 92.7% of patients on doxycycline (odds ratio 0.91 (95% % CI 0.53- 1.58) cured.  Although there was no difference in microbial cure at two weeks, at five weeks microbial cure rates of azithromycin were higher than those of doxycycline due to more frequent relapse in the latter group.26 (Tables 1 and 2)

Similarly in the systematic review by Adimora et al. bacteriological eradication rates and clinical cure rates of 95%-100% and 80%-95% respectively were found.15 It was concluded that azithromycin and doxycycline have similar efficacies for the treatment of uncomplicated C. trachomatis infection in adults. However the single dose therapy was potentially advantageous especially for patients with questionable adherence. In addition, the meta-analysis by Lau et al. also revealed that both drugs were equally effective in achieving microbial cure and also have similar tolerabilties. 
 (Table 1)
Efficacy and effectiveness

Although the clinical and microbial cure rates are identical, the effectiveness of azithromycin may outweigh that of doxycycline due to its single dose regimen.  In one study on compliance of patients in a STD clinic 24% were non-compliant and in another at least 44% had at least 2 intervals of more than 24 hours between doses.
, 
 

Thus, Azithromycin should, be made available for patients in whom compliance may be a problem e.g. in individuals with erratic health seeking behaviour, poor compliance with treatment, or unpredictable follow–up behaviour. Despite its high cost, azithromycin may be cost-effective in the long run.

9 Summary of comparative evidence on safety

Adverse Effects

Azithromycin is metabolised to inactive metabolites in the liver and eliminated through biliary excretion.
  Like other macrolides it is generally well tolerated when used for the treatment of acute infections. There are few discontinuations due to side effects even when given long term for prophylaxis.

Adverse effects of azithromycin were reviewed in meta-analyses of azithromycin of randomised controlled trials and systematic reviews over the period 1975 –2001 (Table 1). Outcome measures used included percentage of patients with adverse events and severity of side effects, where available. A review by Hopkins et al of 3995 patients on azithromycin therapy for various infections gave adverse effects in 480 (12%). The most common were associated with the gastrointestinal tract (9.6% of patients), central nervous system, predominantly headache and/or dizziness or both (1.3%). Side effects from other organ systems were found in less than 1%.  The majority of the side effects were classified as mild (59%) and moderate (34%). Severe side effects occurred (7%), mainly in the gastrointestinal system.

In a meta-analysis of randomised control trials by Lau et al 1543 patients being treated for genital chlamydia infections were analysed. In this analysis 25% of patients presented with adverse reactions in the azithromycin arm compared to 23% in the doxycycline arm. 28 Another systematic review of 10 randomised controlled trials of 1800 patients treated with azithromycin revealed adverse effects that ranged from 2% to 30 % (average 16.5%) in patients on azithromycin and 2% to 33% (average 18%) in patients on doxycycline respectively (Table 1, Table 2).26 This compared favourably to erythromycin which was reported to produce adverse effects in 15-20% of patients treated with erythromycin.

Rare case reports of transient deafness and allergic reactions to macrolide antibacterial have been made.
 Minimal laboratory abnormalities have also been reported. In the review of 3995 patients, azithromycin did not have a major or consistent effect on any of the laboratory safety tests. There were no clinically significant abnormalities in indicators of hepatic, haematologic, renal function and serum electrolytes. The frequency of these abnormalities exceeded 1% only in hepatic transaminases such as alanine aminotransferase (ALT) (1.7%) and aspartate aminotransferase (AST) (1.1%) neutrophil changes (1.5%) and changes in leukocyte counts (1.1%). These effects were, however, transient.33 However, isolated cases of hepatic side effects resulting in jaundice and induced cholestatic hepatitis have been reported.

Other than hepatic, renal elimination also takes place but it contributes to total clearance only to a small degree. Therefore, the degree of modification of macrolide pharmacokinetics by renal insufficiency or hepatic disease is usually not considered clinically relevant and no recommendation for dose modification is necessary. This was confirmed in a study which compared the elimination of azithromycin between 6 healthy volunteers and 16 cirrhotic patients. The mean urinary recovery of azithromycin after a period of 192 hours varied from 11-15.7% and did not differ significantly among the groups.
 

A study of elderly patients treated for mycobacterial lung disease (39 subjects), receiving a daily dose of 600mg of azithromycin, revealed that adverse events occurred in 85% of patients receiving azithromycin alone. These were most commonly gastrointestinal symptoms (82%) and hearing impairment (26%). Decreasing the daily dose resulted in resolution of most adverse reactions.
 In the management of genital Chlamydia trachomatis it is not anticipated that elderly patients will experience these side effects due to the single dose regimen.

Although other macrolide antibiotics can inhibit drug metabolism in the liver by forming complexes, interacting with microsomal drug oxidising enzymes and interfering with the micro-organisms in the enteric flora, azithromycin has not been shown to inactivate cytochrome P450 and is, therefore, not likely to modify the pharmacokinetics of other compounds.
  In long-term therapy azithromycin has also been shown to cause isolated cases of prolonged QT interval on the electrocardiogram when used with long term amiodarone therapy. Thus, its use with amiodarone and other drugs causing increased QT interval should be done with caution. The use of single dose therapy, however, has not been assessed.

Pre-clinical toxicological studies have found that azithromycin does not cause gene mutations in either microbial or mammalian cells. There has been no evidence of chromosomal aberrations in cultured human lymphocytes or in mouse bone marrow in vivo.

Use in Pregnancy

Preliminary data indicate that azithromycin is safe in pregnant women, although the number of women in the trials so far are small and the duration of follow-up is rather short. The drug is currently classified in Pregnancy category B.
  Randomised studies comparing the use of single dose azithromycin regimen for chlamydia in pregnant women with erythromycin found that not only did azithromycin substantially improve the cure rates, but also reduced the occurrence of side-effects associated with use of standard courses of erythromycin.
  In one study, significantly fewer gastrointestinal side effects were noted in the azithromycin group than in the erythromycin group (11.9% versus 58.1%, P < or = 0.01), while both azithromycin and erythromycin had similar treatment efficacy (88.1% versus 93.0%, P > .05). It was concluded that azithromycin is associated with significantly fewer gastrointestinal side effects in pregnancy. This association, along with the ease of administration and similar efficacy, suggested that azithromycin should be considered for the initial treatment of chlamydial cervicitis in pregnancy.
 A Cochrane review of eleven trials on the interventions for treating genital Chlamydia trachomatis infection in pregnancy revealed that azithromycin was effective in the treatment of chlamydia and concluded that azithromycin could be considered if erythromycin or amoxycillin were either contraindicated or not tolerated.16 As there are no data on secretion of azithromycin into breast milk the drug should be administered to nursing mothers only when there are no suitable alternative.33 

Given the demonstrated safety record of azithromycin, it is anticipated that it can be given even at the primary health care level with appropriate education to health care workers to advise patients to be aware of mild adverse effects that may be experienced.

10. Summary of available data on comparative cost and cost-effectiveness within pharmacological class of therapeutic group

Range of cost of the proposed medicine

The cost of azithromycin and its comparators is as follows:

	Drug
	Unit Cost 
	Cost  per course
	Cost  per course         ( US$)

	Source 

	Azithromycin 1g single dose


	250mg caps - $6.97 

600mg tab - $16.73 

1g packet- $21.68
	
	$27.88

$21.68
	John Hopkins AIDS service, Medical Management of HIV

Chapter VI: Drugs : Guide to information 


	Azithromycin 1g single dose


	250mg  6tabs-£13.43 

250 mg 4 cap - £8.95

500mg 3 caps-£10.99 
	£8.95

£8.95

£7.32
	$14.00

$14.00

$11.50
	British National Formulary (BNF) 2000

	Azithromycin 1g single dose


	
	
	$18.75

$ 24-$39
	Magid et al 10
Haddix et al 


	Doxycycline 100 mg twice daily for 7 days
	100mg 50 -£10.40
	£2.92
	$4.50

$2 - $10 

$5.51
	BNF 2000

Haddix et al 45
Magid et al 10

	Erythromycin 500mg four times daily for 7 days
	250mg  20- 82 p 

500mg 20-£1.80 
	£2.27

£2.52
	$3.60

$4.00
	BNF 2000


Cost-effectiveness 

Studies on the cost-effectiveness of azithromycin in the treatment of genital chlamydia infections addressed two main end points, namely cost per cure and cost per complication averted. The cost per course of azithromycin based on a cost-effectiveness analysis by Haddix et al. ranged from US$24 to US$39 and the cost per course of doxycycline ranged from US$2 to US$10 depending on whether the management was presumptive or included laboratory diagnosis. The cost for the treatment of acute pelvic inflammatory diseases (PID) ranged from US$105 to US$1834 per episode.  From the health care perspective, the savings per case of PID prevented, using azithromycin would be US$3502 with laboratory confirmation.45, 

In a modelling exercise in which doxycycline was compared with azithromycin a cost-effective analysis was performed. The cost of a course of doxycycline was US$5.51 while the cost of a 1g single dose azithromycin was US$18.75. In the univariate analysis the azithromycin strategy prevented more major complications but was more expensive than the doxycycline strategy when doxycycline effectiveness was greater than 0.93. In a multivariate sensitivity analysis the doxycyline strategy resulted in fewer complications but was more costly. The incremental cost of azithromycin in cost-effectiveness was $521 per additional major complication prevented. However, if the difference in the cost of azithromycin and doxycycline decreased to US$9.80 (i.e. down to US$15.31 for the azithromycin regimen compared with US$5.51 for the baseline doxycycline regimen) the azithromycin strategy was cheaper and more effective, even under extreme conditions. In the modelling analysis the azithromycin strategy was more cost-effective than the doxycycline strategy for women with uncomplicated chlamydia infections. However, the adoption of azithromycin may be limited by the practical financial constraints of current health care systems in which costs and benefits of preventing chlamydia sequelae are often incurred by different components of the system.10 Decreases in doxycyline compliance or azithromycin acquisition costs (which will occur, as it becomes more generically available) will further favour the cost-effectiveness of azithromycin in all settings.
, 
 

It would seem therefore, that even though azithromycin is not cost saving at a case-base scenario its cost-effectiveness rises with increases in non-compliance with long-term therapy. If the cost of azithromycin were to decrease to the same level as doxycycline, azithromycin would be cost-effective for health systems perspective in the long-term.

Should there be further data to establish its efficacy against other STI such as chancroid, early syphilis and donovanosis, the properties of azithromycin (oral administration, single dose therapy, high efficacy and mild side effects) will make it an ideal drug for primary health care settings.
11. Summary of regulatory status of the medicine (in country of origin and preferably in other country as well.)

Registered in United States, (? Canada) and (? United Kingdom) as Zithromax

12. Availability of pharmacopoeial standards (British Pharmacopoeia, International Pharmacopoeia, United States Pharmacopoeia)

The United States Pharmacopoeia includes a monograph on azithromycin while the British, European and International Pharmacopoeias do not. The medicine is included in the September 2002 edition of the British National Formulary.

13. Proposed (new/ adapted) text for the WHO Model Formulary

General Information

Azithromycin is an azalide macrolide which is related in structure to erythromycin. It is a broad spectrum antibiotic. It has a slightly less potent activity than erythromycin against some gram-positive organisms but demonstrates a superior activity against a wide variety of gram-negative organisms, including C. trachomatis, H. ducreyi and H. influenza.
It has a high and prolonged cellular and tissue concentration and a long half-life (68 hours) making it suitable for recommendation as a once daily dosage.

Indications for use:

Uncomplicated genital Chlamydia trachomatis infections.

Dosage and administration

1g orally as a single dose.

Azithromycin can be taken with or without food. Patients should also be cautioned not to take aluminium and magnesium containing antacids with azithromycin simultaneously.

Contraindications

Hypersensitivity to azithromycin or other macrolides; hepatic impairment.

Use in Pregnancy and lactation

The drug is not known to be harmful in pregnancy. No data are available on its secretion in breastmilk. Therefore, its use during lactation should be restricted to cases where no alternative drug is available.

Adverse Effects

Adverse reactions are primarily gastrointestinal such as nausea, vomiting, diarrhoea and abdominal pain. Other rare side effects include dizziness, headache, drowsiness and skin rashes.

Precautions

Precautions should be taken in individuals with hepatic and renal impairment though dose adjustment may not be necessary. Prolongation of the QT interval (ventricular tachycardia) has been reported with the concomitant administration of antiarrythmic drugs such as amiodarone. Precautions and regular monitoring should be put in place.

Drug interactions

Aluminium and magnesium–containing antacids reduce the peak serum concentration (rate) but not the extent of azithromycin absorption. 
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