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Cost effectiveness analysis of
azithromycin and doxycycline
for Chlamydia trachomatis
infection in women:

A Canadian perspective
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OBJECTIVE: To assess the cost effectiveness of azithromycin versus doxycycline therapy for cervical Chlamydia tracho-
matis infections in Canada.

DESIGN: A predictive decision analytic model using previously published clinical and economic evaluations, expert
opinion and costs of medical care in Canada.

POPULATION: A hypothetical cohort of 5000 women followed over 10 years.

INTERVENTIONS: Two diagnostic strategies were compared, laboratory confirmed diagnosis (LCD) and presumptive di-
agnosis (PD) of C trachomatis infection. Under each strategy, two treatment alternatives were analyzed, a single 1 g dose
of azithromycin and a seven-day course of doxycycline as 100 mg twice daily.

RESULTS: Despite a fourfold higher acquisition cost, under base case conditions, for both diagnostic strategies, the
azithromycin treatment alternative was more cost effective than the doxycycline alternative. For the LCD model, the cost
per cure for patients receiving azithromycin was $184.76 compared with $240.59 for patients receiving doxycycline, re-
sulting in an incremental cost of $55.83. For the PD model, the cost per cure for patients treated with azithromycin was
$51.48 compared with $51.82, resulting in an incremental cost of $0.34. For the hypothetical cohort of 5000 women, the
use of azithromycin translates into a projected annual cost savings of $279,150 and $1,700 for the LCD and PD models,
respectively. In one-way sensitivity analyses for the LCD model, no clinically plausible changes in the base case esti-
mates changed the results of the cost effectiveness outcome. In the PD model, clinically plausible changes in the prob-
abilities of doxycycline cure, pelvic inflammatory disease, sequelae and chlamydia infection were found to alter the cost
effectiveness outcome.

CONCLUSIONS: Based on the results from our model, the azithromycin strategy should be employed for the treatment of
laboratory confirmed cases. However, for presumptive cases, azithromycin should be used only if the probabilities of
Ctrachomatis and pelvic inflammatory disease are more than 19%, doxycycline effectiveness is less than 78%, or the cost
of azithromycin is less than $19.00.
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Chlamydia: azithromycin or doxycycline

Analyse cout-efficacité de I’azithromycine et de la doxycycline dans l'infection a Chlamydia
trachomatis chez la femme au Canada

OBJECTIF : Evaluer le rapport cotit-efficacité de 1’azithromycine versus la doxycycline dans les infections cervicales a
Chlamydia trachomatis au Canada.

MODELE : Modéle prédictif d’analyse décisionnelle basée sur des évaluations cliniques et économiques déja publiées,
sur 'opinion d’experts et sur les cofits des soins de santé au Canada.

POPULATION : Cohorte hypothétique de 5 000 femmes suivies sur une période de dix ans.

INTERVENTIONS : Deux stratégies diagnostiques ont été comparées : le diagnostic confirmé en laboratoire (DCL) et le
diagnostic présomptif (DP) de I'infection a C. trachomatis. Selon chaque stratégie, deux choix de traitement ont été ana-
lysés : une dose simple de 1 g d’azithromycine et un traitement de sept jours a la doxycycline a raison de 100 mg deux fois
par jour.

RESULTATS : Malgré des cofits d’acquisition quatre fois plus grands, selon les scénarios de référence, pour les deux
stratégies diagnostiques, le traitement a I’azithromycine s’est révélé plus économique que la doxycycline. Pour le modele
DCL, le cotit par traitement pour les patientes sous azithromycine a été de 184,76 $, contre 240,59 $ pour les patientes
sous doxycycline, donnant lieu a une différence de 55,83 $. Pour le modéle DP, le cotit par traitement pour les patientes
sous azithromycine a été de 51,48 $, contre 51,82 $, pour une différence de 0,34 $. Pour la cohorte hypothétique de
5000 femmes, I’emploi de I'azithromycine se traduit par des économies annuelles potentielles de 279 150 $ etde 1 700 §
pour les modeles DCL et DP respectivement. Lors d’analyses de sensibilité univariées pour le modele DCL, aucun change-
ment clinique plausible des estimations des scénarios de référence n’a modifié les résultats de I'analyse colit-efficacité.
Dans le modéle DP, les changements cliniques plausibles des probabilités de guérison de la pelvipéritonite par la doxycy-
cline, des séquelles et des infections a Chlamydia ont influé sur les résultats de 1’analyse cofit-efficacité.
CONCLUSIONS : Sur la base des résultats de notre modele, le traitement a I’azithromycine devrait étre employé dans le
traitement des cas confirmés en laboratoire. Toutefois, pour les cas présomptifs, I'azithromycine ne doit étre utilisée que
siles probabilités d'infection a C. trachomatis et de pelvipéritonite sont plus grandes que 19 %, si’efficacité de la doxycy-

cline est inférieure a 78 % ou si le colit de I'azithromycine est inférieur a 19,00 §.

Genital tract infection caused by Chlamydia trachomatis
remains the most frequently reported bacterial sexually
transmitted disease in Canada. Despite limited screening of
males, nearly 50,000 reports were made in 1993 (1). Young
sexually active women are the most commonly afflicted, with
1200 per 100,000 of the population being infected (2). Chla-
mydial infection may be complicated by pelvic inflammatory
disease (PID), epididymitis, perihepatitis and Reiter’s syn-
drome in adults, as well as pneumonia and ophthalmia in the
newborn (3,4). Such conditions contribute to both patient suf-
fering and direct health care costs (5).

Effective therapy of uncomplicated C trachomatis infection
is key to preventing complications and reducing the spread of
the pathogen (6). Several trials have demonstrated equivalent
efficacy of single dose azithromycin and one week of therapy
with doxycycline, both for proven chlamydial infection and for
syndromes for which C trachomatis is frequently the causative
pathogen (7-12). Although single dose azithromycin is
currently marketed at greater cost than a course of doxycy-
cline, it may be cost effective under a variety of assumptions
within the United States health care system (13). This study
used decision analysis to determine whether azithromycin
therapy might also be cost effective in the Canadian health
care system where the cost of managing complications re-
mains considerably lower than in the United States.

METHODS
Analysis type: Decision tree models were used to assess the
cost effectiveness of two pharmacotherapeutic interventions
for the treatment of C trachomatis cervicitis from the perspec-
tive of the Canadian health care system. The two treatment al-
ternatives analyzed were oral azithromycin 1 g as a single
dose, and oral doxycycline 100 mg twice daily for seven days.
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Each of the treatment alternatives was evaluated under the fol-
lowing two diagnostic scenarios: laboratory confirmed (ie, cul-
ture positive) C trachomatis infection before antibiotic
therapy, and presumptive diagnosis based on clinical signs
and symptoms of the patient or partner. These included mu-
copurulent cervicitis, epididymitis and urethritis (gonococcal
or nongonococcal) in male partners, or a laboratory confirmed
diagnosis of Neisseria gonorrhoeae.

Decision analysis model: The models used in this evaluation
were derived from Haddix et al (13) and adapted to the Cana-
dian health care system. For each of the diagnostic strategies,
a decision tree was constructed (Figures 1,2) using Data (Ver-
sion 3.0, TreeAge Software Inc, Massachusetts). Probabilities
and costs incorporated into each decision tree were based on
published findings, hospital patient costing departments and
expert opinion.

For the laboratory confirmed treatment strategy, there
were eight outcomes for each therapeutic intervention, while
for the presumptive strategy there were 10 possible outcomes.
In both strategies, because screening of C trachomatis infec-
tion occurs in the majority of pregnant women and both
doxycycline and azithromycin are contraindicated for the
treatment of C trachomatis in pregnancy, none of the sequelae
associated with neonates (conjunctivitis and pneumonia) was
included in either model. In clinical trials the incidence and se-
verity of adverse drug reactions were mild and not signifi-
cantly different in both doxycycline- and azithromycin-treated
individuals, and thus the costs associated with the treatment
of adverse drug reactions were not included in this analysis
(7-12).

Probability estimates: To obtain the probability estimates a
MEDLINE search of studies published in English from January
1966 to December 1995 was conducted. Reports involving effi-
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Figure 1) Decision tree showing outcomes for the treatment of Chlamydia trachomatis in women with a laboratory confirmed diagnosis.
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Figure 2) Decision tree showing outcomes for the treatment of Chlamydia trachomatis in women with a presumptive diagnosis. Wl Decision node;
@ Chance nodes; € End of a branch; PID Pelvic inflammatory disease

cacy and toxicity evaluation of azithromycin and doxycycline
for C trachomatis, probability and estimates of PID, ectopic
pregnancy, chronic pelvic pain and infertility were sought. Key
words employed included ‘C trachomatis’, ‘azithromycin’,
‘doxycycline’, ‘PID’, ‘ectopic pregnancy’, ‘chronic pelvic pain’,
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‘infertility’, ‘cost effectiveness’ and ‘pharmacoeconomics’. To
augment this search, a manual search of the literature was
conducted to locate additional reports which were not identi-
fied in the computer-assisted review. In addition to the infor-
mation obtained from the literature review, probability esti-
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TABLE 1
Probabilities used in the analysis

Chlamydia: azithromycin or doxycycline

Probability estimate

Base
Variable case Range References
Efficacy 7,10-12
Azithromycin 0.965 0.93-0.99
Doxycycline 0.965  0.90-0.95
Compliance 13,14-17
Azithromycin 1.00 1.00
Doxycycline 0.80  0.50-0.80
Pelvic inflammatory 1-822,28-31
disease
After success 0.06  0.06-0.56
After failure 0.20  0.12-0.20
In-patient treatment ~ 0.14  0.08-0.20
Out-patient 0.86  0.80-0.92
treatment
Sequelae 1,21,23,24
Chronic pelvic pain ~ 0.18  0.07-0.17
Ectopic pregnancy 0.06  0.07-0.10
Infertility 0.20  0.07-0.60
Treatment rate for 0.25 -
infertility

Chlamydial infection 0.20  0.10-0.50 1,13,21,24,29

mates were also obtained from six physicians who are
considered experts in managing chlamydial infection and its
sequelae (physicians practising in the areas of sexually trans-
mitted diseases, infectious diseases, obstetrics and gynecol-
ogy).

Table 1 shows the probability estimates used in the model.
The efficacy rate of both azithromycin and doxycycline was
assumed to be 96.5%, which was an average of the efficacy of
the two treatment arms in women in the largest multicentre
clinical trial conducted by Martin et al (7). Compliance with
azithromycin was assumed to be 100% because the drug can
be administered under supervision in the clinic. Authors of
published reports have concluded that compliance with a
seven-day doxycycline regimen ranges from 50% to 80% (14-
17). Therefore, to be conservative, in this analysis doxycycline
compliance was assumed to be 80%. For the base case analy-
sis, noncompliance with doxycycline was believed to result in
treatment failure. Probabilities for PID and sequelae were de-
rived from published clinical trials (18-27) and economic
evaluations (4,13,28). The probability of chlamydial infection
in the presumptive model was derived from the literature as
well as from expert opinion (1,13,21,24,29).

Cost estimates: The analysis was carried out from the per-
spective of a third-party payer (the Canadian health care sys-
tem). Only direct medical costs were considered in this analy-
sis. No attempt was made to assess the costs incurred to the
provincial government in terms of lost tax revenue from
missed work days and lost productivity. In addition, medical
costs associated with the first clinic visit and diagnosis of
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TABLE 2

Costs used in the base case analysis

Variable Cost ($)

Azithromycin 1 g single dose 18.16

Doxycycline 100 mg BID for 4.63
seven days

Pelvic inflammatory disease 1,230.93
(per episode)*

Chronic pelvic pain® 5,078.69

Ectopic pregnancy’ 4,094.18

Infertility® 881.60

*Weighted average of out-patient (86%) and in-patient (14%) treatments;
"Discounted at 5% for two years; *Discounted at 5% for five years; 3Dis-
counted at 5% for 10 years and assumes 25% of women seek treatment.

Ctrachomatis infection were assumed to be the same in each of
the treatment arms and thus were not factored into the analysis.

The costs used in the decision models are outlined in Ta-
ble 2. These costs include hospitalization, physician fees, di-
agnostic tests, surgery and drug costs associated with the
treatment of C trachomatis cervicitis, PID and its sequelae. Be-
cause PID is treated on both an in-patient and an out-patient
basis (20,28,30,31), a weighted average cost was used for the
analysis. Costs of sequelae that would appear in future years
(chronic pelvic pain, ectopic pregnancy and infertility) were
discounted at an annual rate of 5% to their present values.

Hospitalization cost was obtained by averaging the results
of a survey of several British Columbia hospitals’ patient cost-
ing departments. Costs associated with physicians’ fees for
visits, diagnostic tests and surgery were obtained from the
British Columbia Medical Association Guide to Fees (32). Drug
costs were obtained from the British Columbia Sexually Trans-
mitted Disease Pharmacy. This Ministry of Health funded
pharmacy provides antibiotics to primary care practitioners
across the province without charging a professional fee.
Sensitivity and break-even analyses: One-way sensitivity
analyses were conducted for each variable for which the values
were based on estimates or were uncertain. Values used for the
range of the sensitivity analyses were confidence intervals
(when available) or values deemed plausible in the clinical
realm. These variables include doxycycline effectiveness, prob-
abilities and cost of treatment for PID and sequelae, and preva-
lence of chlamydial infection in women who are presumptively
treated. Break-even analyses were also performed on these
variables to calculate the point at which both azithromycin
and doxycycline are cost-equivalent.

RESULTS

Cost per treatment analysis: A single 1 g dose of azithromy-
cin is four times more expensive than a seven-day course of
twice daily doxycycline. For example, the costs of azithromycin
and doxycycline for the treatment of a hypothetical cohort of
5000 women are $90,800 and $23,150, respectively. Despite
this large difference in drug costs, this analysis indicates that
azithromycin is the more cost effective treatment strategy.

Using base case assumptions, there is a lower cost per cure
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TABLE 3
Costs and savings per case cured
Cost ($)

Variable Azithromycin  Doxycycline  Difference

Laboratory 184.76 240.59 55.83
confirmed

Presumptively 51.48 51.82 0.34
treated

TABLE 4

Costs and savings in a cohort of 5000 women

Cost ($)

Variable Azithromycin Doxycycline Difference

Laboratory 923,800 1,202,950 279,150
confirmed

Presumptively 257,400 259,100 1,700
treated

TABLE 5

Sensitivity and break-even analyses in the laboratory
confirmed model

Choose Choose
Variable azithromycin  doxycycline
Probability of doxycycline <93% >93%
cure
Probability of PID >9% <9%
Probability of chronic pelvic Always Never
pain
Probability of ectopic Always Never
pregnancy
Probability of infertility Always Never
Cost of PID Always Never
Cost of chronic pelvic pain Always Never
Cost of ectopic pregnancy Always Never
Cost of infertility Always never
Cost of azithromycin <$74 >$74

PID Pelvic inflammatory disease

for individuals treated with azithromycin than doxycycline in
the laboratory confirmed and presumptive treatment models
(Tables 3,4). For the laboratory confirmed model, the cost per
cure for patients receiving azithromycin is $184.76 compared
with $240.59 for patients receiving doxycycline. This results
in an incremental cost of $55.83. For the presumed treatment
model, the cost per cure for patients treated with azithromycin
is $51.48 compared with $51.82, resulting in an incremental
cost of $0.34.

The use of azithromycin in a cohort of 5000 British Colum-
bia women with a laboratory confirmed diagnosis of C tracho-
matis results in a cost savings of $279,150 to the British
Columbia health care system. Under base case conditions,
azithromycin is more cost effective to use in women with a
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Cost/cure (CND)

0.8 0.85 0.8 0.95 1
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Azithromycin dominant
. Doxycycline dominant

Figure 3) Effect of doxycycline gffectiveness on the cost per case cured
in the laboratory confirmed model. The x axis shows the ¢ffectiveness of
doxycycline; the y axis shows the cost per cure, which decreases as
doxycycline effectiveness increases. At rates of doxycycline effective-
ness less than 0.93, the azithromycin strategy is the dominant one be-
cause it results in lower cost per cure than doxycycline. At rates of
doxycycline effectiveness more than 0.93, the doxycycline strategy is
the dominant one

presumptive diagnosis of C trachomatis. However, the
incremental cost difference is only $1,700 for a cohort of 5000
British Columbia women.

Univariate sensitivity and break-even analyses: Sensitivity
and break-even analyses were performed around doxycycline
effectiveness, probabilities of PID and sequelae, cost of treat-
ment for PID and sequelae, and prevalence of chlamydial infec-
tion in women who are presumptively treated.

In the laboratory confirmed model, no clinically plausible
changes in the baseline estimates of the cost of treating PID,
the probability of sequelae and the cost of treating sequelae
influenced the results of the cost-effectiveness outcome (Ta-
ble 5). For doxycycline to be the more cost effective alterna-
tive, the probability of PID that results from treatment failure
would have to be less than 9%. In addition, the effectiveness of
doxycycline would have to be 93% for doxycycline to be more
cost effective than azithromycin (Figure 3). For this effective-
ness rate to occur, 65% of noncompliant patients would have
to achieve clinical cure. Authors of a study addressing this is-
sue found that the true incidence of clinical cure in noncompli-
ant patients receiving doxycycline was only 30% (15). For the
laboratory confirmed model, azithromycin remains the domi-
nant treatment strategy as long as the cost of a 1 g dose of
azithromycin remains below $74.00.

In the presumptive treatment model, many clinically plau-
sible changes in the baseline estimates influenced the results
of the study (Table 6). For example, the values for the prob-
ability of doxycycline cure, the probability of PID, the probabil-
ity of sequelae and the probability of chlamydial infection
were found to change the nature of the cost effectiveness out-
come that might be achieved in the clinical setting.

Can J Infect Dis Vol 8 No 4 July/August 1997



DISCUSSION

From the perspective of the British Columbia Health Care
System, our decision analysis suggests that under basecase
assumptions, azithromycin is a more cost effective treatment
than doxycycline for both diagnostic strategies. When these
results are extrapolated to a cohort of women approximately
the same size as the number of women treated each year in
British Columbia, the use of azithromycin would result in con-
siderable cost savings despite its fourfold higher acquisition
cost. For example, in British Columbia, almost 5000 women
are treated annually for C trachomatis cervicitis. Approxi-
mately 95% of these women have a laboratory confirmed diag-
nosis while the remaining 5% are treated based upon a
presumptive diagnosis. Based on this breakdown, the actual
cost savings that could be realized in British Columbia by us-
ing azithromycin is estimated to be $279,150. Calculated at a
national level, this cost savings represents approximately
$3 million in avoided medical costs.

In general, our model is conservative with respect to the
cost effectiveness of the azithromycin treatment. For example,
we have only considered the direct medical costs of treating
chlamydia infections and their sequelae. Indirect costs to the
provincial government may include decreased tax revenue due
to work losses and a reduction in productivity. If the perspec-
tive is expanded to that of society, indirect and intangible
costs, such as a reduction in quality of life, pain and suffering,
need to be considered. We have considered the highest re-
ported value for compliance with the doxycycline regimen
(80%), thus maximizing its effectiveness. In addition, we did
not consider the costs of treating the secondary transmission
of chlamydia infections to sexual partners or neonates. Be-
cause the azithromycin strategy has a higher effectiveness
rate, these findings further increase the value of the cost effec-
tiveness ratio. With respect to adverse drug reactions, we have
assumed that the frequency, magnitude and cost of their treat-
ment would be equivalent in both treatment strategies despite
the longer duration of doxycycline treatment.

Although this study discusses the issue from a Canadian
perspective, investigators from the United States and Sweden
have arrived at similar conclusions. Authors of two well de-
signed studies from the United States have concluded that
azithromycin is the more cost effective treatment strategy in
the American health care system (13,33). However, authors of
another study comparing five treatment strategies for C tra-
chomatis cervicitis concluded that doxycycline was the most
cost-effective strategy (34). These authors had assumed
equivalent effectiveness between the two agents and found
that azithromycin became a more cost effective strategy when
the initial cure rate of azithromycin exceeded that of doxycy-
cline by three percentage points. Unfortunately, the likelihood
of equivalent effectiveness between azithromycin and doxycy-
cline is remote when one considers that the compliance rate
for a seven-day doxycycline regimen has been reported to be
between 50% and 80% (13,14-17).

In the Swedish study conducted by Gen¢ and Mardh (35),
the objective was to assess the cost effectiveness of identify-
ing and treating asymptomatic female carriers of C trachoma-
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TABLE 6
Sensitivity and break-even analyses in the presumptive treat-
ment model

Choose Choose
Variable azithromycin doxycycline
Probability of doxycycline cure <78% >78%
Probability of PID >19% <19%
Probability of chronic pelvic >17% <17%
pain
Probability of ectopic >4% <4%
pregnancy
Probability of infertility >13% <13%
Probability of Chlamydia >19% <19%
trachomatis
Cost of PID >$1,170 <$1,170
Cost of chronic pelvic pain >$4,730 <$4,730
Cost of ectopic pregnancy >$3,040 <$3,040
Cost of infertility >$570 <$570

Cost of azithromycin <$19 >$19

PID Pelvic inflammatory disease

tis. The identification strategies evaluated were tissue cell
culture, confirmed immunoassay, DNA amplification assays
based on either polymerase chain reaction or ligase chain re-
actions, or no screening. In addition, the treatment strategies
of a single 1 g dose of azithromycin, a seven-day course of
doxycycline 100 mg orally twice a day, or no treatment were
compared. The authors found that for asymptomatic carriers
of C trachomatis, screening with a DNA amplification assay
combined with the single 1 g dose of azithromycin was the
most cost effective strategy when the prevalence of infection
was equal to or greater than 6%.

CONCLUSIONS
Based on the results from our model, the azithromycin
strategy should be employed for the treatment of laboratory
confirmed cases. However, for presumptive cases, azithromy-
cin should be used only if the probabilities of C trachomatis
and PID are greater than 19%, doxycycline effectiveness is less
than 78%, or the cost of azithromycin is less than $19.00.
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