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ABSTRACT • RÉSUMÉ

Background: To evaluate the cost-effectiveness of anterior uveitis investigation by Canadian ophthalmologists
and to assess the role of implementing national clinical guidelines for such investigation.

Methods: Based on data extracted from the Canadian National Uveitis Survey (CNUS, 2007 version), the cost
of investigating a patient with anterior uveitis, according to current practice patterns of Canadian
ophthalmologists, was determined and grouped across 4 clinical scenarios: ( i) nongranulomatous anterior
uveitis in an adult, (ii) granulomatous anterior uveitis in an adult, ( iii) granulomatous anterior uveitis with
suspected sarcoidosis in an adult or a child, and (iv) nongranulomatous anterior uveitis in a child. Similarly, the
cost of investigating a patient with anterior uveitis as per published evidence-based guidelines was determined
and compared with the current practice pattern using a cost-minimization model, sensitivity analyses, and
Monte Carlo simulations.

Results: Ophthalmologists were found to consistently order more tests than recommended by evidence-based
guidelines, across each of the scenarios studied (p < 0.05). Overall, complete blood count, erythrocyte
sedimentation rate, C-reactive protein, antinuclear antibody, and rheumatoid factor were the most commonly
ordered extraneous tests that were not included in the evidence-based guidelines for the routine investigation
of anterior uveitis.Also, there were significant differences in the cost of investigating a patient with anterior
uveitis when compared with those predicted by adhering to evidence-based clinical practice guidelines. Cost
minimization and sensitivity analyses revealed that published guidelines imparted cost savings when compared
with current practice patterns across the 4 clinical scenarios studied (p < 0.01).The maximum additional cost
was associated with investigating nongranulomatous anterior uveitis in an adult, where a minimal additional
cost of $75 per patient was spent. For granulomatous anterior uveitis in an adult, the additional cost was
approximately $40, whereas the additional cost for investigating an adult or a child with suspected sarcoidosis
was $36. Only $11 of additional cost was spent in the workup of a child with nongranulomatous anterior
uveitis.When applied to the Canadian population, adherence to the Clinical Practice Guidelines recommended
by the CNUS may result in cost savings of $600,000 per year to the Canadian health care system.

Interpretation:Adherence to the evidence-based Clinical Practice Guidelines recommended by
the CNUS may result in significant cost savings, with virtually no loss of sensitivity in the
routine investigation of anterior uveitis in Canada.

Contexte : Évaluation du rapport coût-efficacité de l’investigation de l’uvéite antérieure par les
ophtalmologistes canadiens et appréciation du rôle de l’application d’un guide national de pratique clinique
pour une telle investigation.

Méthodes : Le coût de l’examen d’un patient atteint d’uvéite antérieure, selon la pratique courante des
ophtalmologistes canadiens, a été établi à partir des données de l’Étude nationale canadienne sur l’uvéite
(Canadian National Uveitis Survey, CNUS, version 2007) et réparti entre 4 scénarios cliniques : (i ) l’uvéite
antérieure non granulomateuse chez l’adulte; (ii) l’uvéite antérieure granulomateuse chez l’adulte; ( iii )
l’uvéite antérieure granulomateuse avec soupçon de sarcoïdose chez l’adulte ou l’enfant; (iv) l’uvéite
antérieure non granulomateuse chez l’enfant. De même, le coût de l’examen d’un patient atteint d’uvéite
antérieure selon les lignes directrices factuelles publiées a été établi et comparé avec les modes de pratique
courante compte tenu d’un modèle de minimisation du coût, des analyses de sensibilité et des simulations
Monte Carlo.
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The differential diagnosis for a patient presenting with
anterior uveitis is extensive.1,2 Diagnostic tests can

often help identify underlying causes; however, a nonselec-
tive approach can be costly and inefficient. The Canadian
National Uveitis Survey (CNUS, 2007 version) was a
national cross-sectional survey that evaluated the investiga-
tion patterns of Canadian ophthalmologists, clinical
fellows, and residents in the routine diagnostic evaluation
of anterior uveitis. This study revealed that Canadian oph-
thalmologists order a diverse range of tests in the workup of
anterior uveitis, including tests that have low diagnostic
yields.2 In that same study, evidence-based guidelines,
based on a systematic review of the literature, were pub-
lished to guide the investigation of anterior uveitis in spe-
cific clinical situations (Table 1).2

Economic evaluations are useful in outlining the costs of
current practice patterns and the potential cost savings of
instituting new health programs.3 The results of such studies
provide important practical information that can help guide
clinical decision making. For example, a recent study in the

Canadian Journal of Ophthalmology by Lachaine et al.4 com-
pared the cost-effectiveness of prostaglandin analogues with
other antiglaucoma medications for the treatment of ocular
hypertension, and offered important and pragmatic recom-
mendations for the appropriate cost-effective treatment of
ocular hypertension in Canada.

In the present study, we sought to determine the poten-
tial cost savings of adherence to the CNUS Clinical
Practice Guidelines in comparison with current practice
patterns using a cost-minimization model. A cost-
minimization analysis is a type of economic evaluation in
which the effectiveness of the options under consideration
is considered equivalent and therefore the option with the
lowest cost is considered preferred.5 For the analysis, we
assumed that the 2 diagnostic strategies (the CNUS evi-
dence-based guidelines and the current practice of
Canadian ophthalmologists) were equivalent with respect
to the clinical effectiveness of diagnosing anterior uveitis.
Therefore, our econometric model compared the cost asso-
ciated with the 2 diagnostic strategies to determine the pre-
ferred strategy, which was defined a priori as the one that
was associated with significant cost reductions. Because of
the uncertainty that exists in the baseline data, including
the cost estimations, sensitivity analyses were performed.5

METHODS

The CNUS was a national survey distributed to
Canadian ophthalmologists in 2004 that studied the prac-
tice patterns of 498 ophthalmologists in the routine inves-
tigation of anterior uveitis.2 Data regarding investigation
patterns were extracted from this survey and analyzed
further. All statistical and economic analyses were per-
formed using the medical decision analysis software
TreeAge, v. 3.5 (TreeAge Software, Williamstown, Mass.).6

A cost-minimization model was created for a hypotheti-
cal patient with a first presentation of anterior uveitis to a

Résultats : On a constaté que les ophtalmologistes demandaient constamment plus de tests que le
recommandent les lignes directrices factuelles, et cela dans tous les scénarios de l’étude (p < 0,05). Dans
l’ensemble, l’hémogramme complet, la vitesse de sédimentation globulaire, la protéine C réactive, les anticorps
antinucléaires et les facteurs rhumatoïdes étaient les tests étrangers les plus demandés, que ne comprennent
pas les lignes directrices factuelles pour l’examen de routine de l’uvéite antérieure. Il y avait aussi d’importants
écarts entre le coût d’examen d’un patient atteint d’uvéite antérieure et celui prévu dans le guide de pratique
clinique factuelle. La minimisation des coûts et les analyses de sensibilité révèlent que les lignes directrices
telles que publiées prévoient des économies par rapport aux pratiques courantes selon les 4 scénarios de
l’étude (p < 0,01). Le coût maximum était associé à l’investigation de l’uvéite antérieure non granulomateuse
chez l’adulte; il représente au minimum une dépense additionnelle de 75 $ par patient. Pour l’uvéite antérieure
granulomateuse chez l’adulte, le coût additionnel était d’environ 40 $, alors que celui pour l’examen d’un adulte
ou un enfant avec soupçon de sarcoïdose était de 36 $. Seulement 11 $ on été dépensés en frais additionnels
pour l’examen d’un enfant atteint d’uvéite antérieure non granulomateuse. Appliquée à l’ensemble de la
population canadienne, la conformité au Guide de pratique clinique recommandée par l’étude CNUS pourrait
engendrer des économies de 600,000 $ par année aux régimes canadiens des soins de santé.

Interprétation : La conformité au Guide de pratique clinique factuelle du CNUS peut entraîner
des économies substantielles, pratiquement sans perte de sensibilité, pour l’examen de
routine de l’uvéite antérieure au Canada.
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Table 1—Recommended initial investigations for the workup of 
anterior uveitis* 

Scenario Suggested workup†

Nongranulomatous anterior 
uveitis, adult‡

Human leukocyte antigen B27 

Granulomatous anterior 
uveitis, adult 

Chest x-ray, purified protein derivative tuberculin 
skin test, angiotensin-converting enzyme, 
Venereal Disease Research Laboratory, 

fluorescent treponemal antibody absorption 

Granulomatous anterior 
uveitis, suspected 
sarcoidosis, adult or child§

Chest x-ray, angiotensin-converting enzyme 

Nongranulomatous anterior 
uveitis, child 

Human leukocyte antigen B27, anti-nuclear 
antibody

*Forooghian et al.2

†These recommendations are for those presenting without any signs or symptoms of systemic 
disease; additional testing should be guided by history and physical examination findings. 
‡Investigation is not required for the first episode of mild, unilateral, nongranulomatous 
anterior uveitis in an adult. Cases of nongranulomatous anterior uveitis that are recurrent, 
bilateral, or chronic (>3 months) require investigation. 
§If the initial investigations are negative and clinical suspicion is high for sarcoidosis, further 
testing (such as computed tomography scan of the chest, gallium scan, or biopsy) may be 
required. 



Cost-effectiveness of uveitis investigation—Noble et al.

654 CAN J OPHTHALMOL—VOL. 43, NO. 6, 2008

Canadian ophthalmologist. Four different clinical scenarios
were used: (i ) moderate/severe, recurrent, chronic, or bilat-
eral nongranulomatous anterior uveitis in an adult; (ii )
anterior uveitis with granulomatous features in an adult;
(iii ) anterior uveitis with clinical suspicion of sarcoidosis in
an adult or a child; and (iv ) nongranulomatous uveitis in a
child (Table 1). These clinical scenarios were formulated
based on questions asked in the CNUS. Our model con-
siders the initial workup of these patients.

An economic model was created based on 3 pieces of
data: (i ) the current Canadian practice patterns for the
initial workup of anterior uveitis, (ii ) the recommended evi-
dence-based practice patterns for the initial workup of ante-
rior uveitis, and (iii ) the costs associated with each potential
test ordered as part of the diagnostic workup under these 2
diagnostic strategies. The economic model follows the esti-
mated practice patterns of an average Canadian ophthal-
mologist, which are based directly on data from the CNUS
(Table 2). We calculated exact 95% confidence intervals of
these estimates based on a binomial distribution.7

The cost of a diagnostic workup using the guidelines rec-
ommended in the CNUS (Table 1) was compared with the
cost of the current practice patterns in Canada. Cost data
were obtained from a variety of sources, including the
Ontario Ministry of Health schedule of benefits, the
Hospitals In-Common Laboratory, and various Ontario
hospital laboratories (Table 2).8 When a discrepancy existed
among these 3 sources, the average cost of the investigation
was used in the calculations. We only included variable
incremental costs in our models because our analysis was

based on the initial workup of patients and further down-
stream costs were assumed to be equivalent in the 2 arms.
Indirect costs were also not included, given the aforemen-
tioned equivalence assumption. The metric used to deter-
mine the cost minimization was the Canadian dollar
(valued at September 1, 2006).

The cost-minimization model
In order to determine potential cost savings, the costs

and probabilities that various tests would be ordered were
entered into the medical decision analysis program.6 The
model was organized such that a hypothetical patient
would receive a diagnostic test according to probabilities
based on current Canadian practice patterns. The 2 “alter-
natives” in the model were diagnostic testing according to
current Canadian practice patterns or according to evi-
dence-based guidelines.

Sensitivity analyses
Sensitivity analyses were performed to determine our

confidence in the econometric models given the inherent
variability of the estimates of cost and practice patterns.6
For all models, a multivariate sensitivity analysis was per-
formed in which the probabilities of diagnostic tests being
ordered as part of current practice were varied over the
entire range of their 95% confidence intervals simultane-
ously.6 Because costs were generally taken from 1 source
and did not have an associated confidence interval, we
varied costs by ±10% of baseline in our sensitivity analyses;
every cost in the model was varied within this range simul-

Table 2—Current practice patterns in Canada based on the Canadian National Uveitis Survey* 

Physicians ordering test, % (95% confidence interval)  

Test
Nongranulomatous, 

adult
Granulomatous, 

adult

Suspected 
sarcoidosis,  
adult or child 

Anterior uveitis, 
child Cost (Can$) 

CBC 65.1 (60.7–69.2) 70.5 (66.2–74.4) 46.2 (41.7–50.7) 49.8 (45.3–54.2) 23.79

ESR 51.2 (46.7–55.7) 55.4 (50.9–59.8) — 38.0 (33.7–42.3) 1.55 

CRP 26.9 (23.1–31.0) 31.1 (27.2–35.4) — 17.9 (14.6–21.6) 8.00

HLA-B27 69.5 (65.2–73.4) 43.6 (41.1–50.1) — 34.1 (30.1–38.5) 25.85 

CXR 51.2 (46.7–55.7) 76.3 (72.2–79.9) 74.5 (70.3–78.2) 21.1 (17.7–25.2) 32.05

PPD 26.9 (23.1–31.0) 64.7 (60.2–68.8) — 18.5 (15.2–22.2) 20.00 

VDRL +
FTA-ABS

56.2 (51.7–60.6) 73.5 (69.3–77.2) — 18.1 (14.8–21.8) 10.34

ANA 43.8 (39.4–48.2) 39.2 (34.8–43.6) 9.6 (7.2–12.6) 43.2 (41.0–49.7) 18.10 

ACE 34.5 (30.4–38.9) 60.0 (55.6–64.3) 63.5 (59.0-–67.6) 16.7 (13.5–20.2) 19.65

ANCA 9.8 (7.4–12.8) 21.5 (18.0–25.4) 4.8 (3.2–7.1) 6.6 (4.6–9.3) 55.00 

SI x-ray 41.0 (36.6–45.4) 22.9 (19.3–26.8) — 4.6 (3.0–6.9) 31.50

S-Ca 7.2 (5.2–9.9) 21.1 (17.9–25.3) 28.7 (24.8–32.9) 4.8 (3.2–7.1) 2.59 

Lyme 8.8 (6.5–11.7) 18.9 (15.6–22.6) — 9.0 (6.7–11.9) 31.02

RF 36.9 (32.7–41.3) 31.3 (27.4–35.6) — 44.8 (40.3–49.2) 3.10 

CT chest — — 12.4 (9.7–15.7) — 78.15

PFT — — 6.0 (4.2–8.5) — 69.78 

Gallium — — 9.0 (6.7–11.9) — 237.95

*Forooghian et al.2

Note: CBC, complete blood count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; HLA-B27, human leukocyte antigen B27; 
CXR, chest x-ray; PPD, purified protein derivative tuberculin skin test; VDRL + FTA-ABS, Venereal Disease Research Laboratory and 
fluorescent treponemal antibody absorption; ANA, antinuclear antibody; ACE, angiotensin-converting enzyme; ANCA, antineutrophil
cytoplasmic antibody; SI x-ray, sacroiliac x-ray; S-Ca, serum calcium level; Lyme, Lyme serology; RF; rheumatoid factor; CT chest, 
computed tomogram of the chest; PFT, pulmonary function test; Gallium, full-body gallium scan. 



taneously. In addition, we performed a 2-way sensitivity
analysis by varying probabilities and costs simultaneously
within 1 analysis.

Monte Carlo simulation
A Monte Carlo simulation places a hypothetical cohort

of patients through a mathematical model, and an outcome
is observed.6 This is in contrast to obtaining an expected
outcome such as with a decision tree model. Analogous to
a clinical study, when a Monte Carlo simulation is
repeated, the results will differ slightly each time. However,
if a very large cohort of patients were put through the
Monte Carlo simulation, the observed outcome would
approximate the expected value from a classic decision
analysis output. In addition, a Monte Carlo simulation
provides a measure of variability. In this study, we per-
formed a Monte Carlo simulation with 15,000 hypotheti-
cal patients undergoing diagnostic workup for anterior
uveitis under the 4 different clinical scenarios. This sample
size was chosen to simulate the number of new persons
diagnosed with anterior uveitis annually in Canada. Results
of the Monte Carlo simulation were reported, including
mean, median, standard deviation, and range. In this way,
a measure of variability for the model was obtained.

Cost savings in Canada
Using the results from our econometric model, we esti-

mated the potential cost savings in Canada if the CNUS
guidelines were implemented. An estimate of the annual
incidence of anterior uveitis was calculated based on
weighted averages obtained from the uveitis literature.9–18

The Canadian population was estimated at 31.6 million.19

The average cost savings per new patient with anterior
uveitis were based on our cost-minimization analysis using
the nongranulomatous uveitis in an adult model, under the
assumption that the vast majority of new diagnoses of ante-
rior uveitis would fall into this category.

RESULTS

Data from the CNUS included responses from 498
Canadian ophthalmologists, fellows, and residents, repre-
senting 42% of those surveyed.2 The actual practice pattern
for the investigation of different anterior uveitis scenarios,
based on results from the CNUS survey, is shown in Table 2.

Based on the data from the CNUS, ophthalmologists
consistently ordered more tests than were recommended by
proposed guidelines, across all of the clinical scenarios
studied (p < 0.05, 1-sample t test). Overall, complete blood
count, erythrocyte sedimentation rate, C-reactive protein,
antinuclear antibody, and rheumatoid factor were the most
commonly ordered extraneous tests that were not included
in the evidence-based guidelines for the routine investiga-
tion of anterior uveitis.

The results of our economic models are shown in Table 3.
In every clinical scenario analyzed, the recommended

guidelines imparted cost savings. The maximum additional
cost was associated with nongranulomatous anterior uveitis
in an adult, where more than $75 additional cost per
patient was incurred. In contrast, only an additional $11
per patient was spent for a child with nongranulomatous
anterior uveitis. Thus, following the recommended guide-
lines as shown in Table 1 is considered the dominant eco-
nomic strategy in all clinical scenarios.

Sensitivity analyses show that our results are extremely
robust. When the probability of ordering diagnostic tests
based on current practice in Canada was varied to the lowest
end of the 95% confidence interval for all diagnostic tests
simultaneously, recommended guidelines were the dominant
strategy for all clinical scenarios (Table 4). In addition, when
costs were varied within ±10% of baseline, recommended
guidelines continued to be the dominant strategy (Table 4).
In fact, when both probabilities and costs were varied simul-
taneously, the recommended guidelines were still dominant,
indicating an extremely robust model (Table 5).

Table 6 shows the results of the Monte Carlo simulation
across all 4 clinical scenarios. This model showed that there
was an observed cost savings from implementing the
CNUS guidelines compared with current practice patterns
when 15,000 patients were hypothetically analyzed. These
cost savings were similar to the results obtained from our
econometric model (Table 3). In addition, we obtained
measures of variability in our estimate for cost savings (i.e.,
standard deviation and range) in each scenario (Table 6).

Based on the uveitis epidemiology literature, the
annual incidence of anterior uveitis, based on a weighted
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Table 3—Cost-minimization analysis 

 Cost per patient ($) 

Scenario
Current
practice Guidelines Savings 

Nongranulomatous 
anterior uveitis, adult 

101.01 25.80 75.22

Granulomatous anterior 
uveitis, adult 

121.68 82.04 39.64 

Anterior uveitis, 
suspected sarcoidosis, 
adult or child  

87.70 51.70 36.00

Anterior uveitis, child 55.50 43.95 11.55 

Note: Data expressed in Canadian dollars. 

Table 4—Basic sensitivity analyses 

Sensitivity analysis 
(cost savings, $)* 

Sensitivity analysis 
(practice patterns, $)†

Scenario Low High Low High 

Nongranulomatous 
anterior uveitis, adult 

67.69 82.70 64.80 86.10

Granulomatous anterior 
uveitis, adult

35.68 43.61 28.90 51.40 

Anterior uveitis, 
suspected sarcoidosis, 
adult or child  

32.45 39.66 22.50 52.26

Anterior uveitis, child 10.39 12.70 3.50 21.70 

*Costs varied (±10%) simultaneously (cost savings). 
†Probability of a diagnostic test being ordered based on practice patterns, varied over entire 
95% confidence interval (cost savings). 
Note: Data expressed in Canadian dollars. 



average of published incidence rates, was estimated at
0.024% per annum.9–18 Applying this incidence rate to
the Canadian population, following the guidelines
shown in Table 1 would result in a net cost savings of
approximately $600,000 per annum.

INTERPRETATION

Given the vast array of diagnostic possibilities available to
investigate a patient presenting with anterior uveitis, it is
not surprising that most ophthalmologists entertain some
battery of investigations to guide their management.
Indeed, given the appropriate circumstances, ancillary
testing can be useful; positive test results can provide diag-
nostic clues, guide treatment, and rule out serious systemic
associations.2 Determining the exact etiology of anterior
uveitis is useful for both diagnostic and therapeutic reasons.
This is particularly true in the advent of newer biologic
agents that are more selective in treating specific compo-
nents of the inflammatory cascade and may be more spe-
cific for certain types of inflammatory diseases. However,
nonselective testing not only can be wasteful, but also can
confound the management of such patients as, inevitably,
each investigation suffers from limitations such as false-pos-
itive and false-negatives results.20 Clearly, selecting appro-
priate testing must be done within the context of the clini-
cal situation in which a patient presents.21 As opposed to
referring the patient to an internist for a broad-based inves-
tigative approach, ophthalmologists are uniquely able to
specifically direct the workup of such patients, based on the
diagnostic clues of a thorough ocular examination.

The CNUS described the current practice pattern of
Canadian ophthalmologists in the routine investigation of

anterior uveitis, and published evidence-based guidelines for
such investigations. The findings in the present study
suggest that a consistent, evidence-based approach is not the
current standard of practice in Canada. Ophthalmologists
were found to consistently order more tests than recom-
mended by the literature, with the excess testing providing
additional, unnecessary costs to the health care system.
Furthermore, the findings of the present study suggest that
following the published guidelines represents a cost-saving
strategy. Indeed, the results of the cost-minimization analy-
sis, confirmed by the sensitivity analyses, showed that extra
costs in the range of $11 to $75 are incurred per patient
investigated when compared with those projected by adher-
ence to the recommended guidelines. When applied to the
Canadian population, this may result in cost savings of
$600,000 per year. The fact that these results were main-
tained in the basic and 2-way sensitivity analyses further
underscores the validity of the difference in costs detected in
the cost-minimization analysis. This suggests that the
CNUS guidelines shown in Table 1 represent not only an
evidence-based reference but also a clinically useful and cost-
effective framework on which to guide the routine investi-
gation of anterior uveitis in Canada.

Estimating annual cost savings depends on obtaining
accurate data on the incidence of anterior uveitis in Canada.
Although no direct Canada-specific data were found, we
estimated incidence data based on multiple sources.9–18 The
annual incidence of uveitis has been estimated to be about
17 to 52 per 100,000 (i.e., 0.017% to 0.052%), with ante-
rior uveitis accounting for nearly 50% to 60% of all cases.10

Recently, Gritz et al.9 published results estimating an inci-
dence of uveitis of 0.05% in a population of Northern
Californians, with a 0.037% incidence of anterior uveitis.
These results are higher than those traditionally quoted.
Our estimations, based on weighted averages of published
incidence rates of anterior uveitis, suggested an annual inci-
dence of approximately 0.024%. It is interesting that the
study by Gritz et al. also suggested that the prevalence of
uveitis may actually increase with age.9 If this is true, insti-
tuting the proposed guidelines is even more important in
light of the aging Canadian population.

There are many possible explanations as to why
Canadian ophthalmologists appear to order extraneous
tests in the workup of anterior uveitis. Clinicians may
entertain a broad approach in their investigation for fear of
missing certain diagnoses, or they may simply feel that such
an approach is what is required or recommended by the
medical literature.20 Indeed, many of the extraneous tests
that have been identified as providing no real diagnostic
benefit are cited in textbooks and older literature as recom-
mended investigations.2 Given that the CNUS guidelines
are up to date, evidence based, and cost effective, it is hoped
that they will become a commonly used tool to aid clinical
decision making. It should be reiterated that the CNUS
guidelines represent recommendations for the routine
investigation of anterior uveitis and are intended to guide,

Cost-effectiveness of uveitis investigation—Noble et al.

656 CAN J OPHTHALMOL—VOL. 43, NO. 6, 2008

Table 5—Two-way sensitivity analysis 

 Sensitivity analysis ($)* 

Scenario Low High 

Nongranulomatous anterior 
uveitis, adult 

58.33 94.70

Granulomatous anterior 
uveitis, adult

26.09 56.57 

Anterior uveitis, suspected 
sarcoidosis, adult or child  

20.25 57.48

Anterior uveitis, child 3.15 23.87 

*Costs varied (±10%) and probabilities of diagnostic tests being ordered varied over 95% 
confidence intervals simultaneously (cost savings). 
Note: Data expressed in Canadian dollars. 

Table 6—Monte Carlo simulation (cost savings per patient 
using recommended guidelines; n = 15 000) 

Scenario
Mean cost 

per patient ($) 
Standard 

deviation ($)
Median

($)
Range

($)

Nongranulomatous 
anterior uveitis, adult 

74.20 34.00 73.00 0–210

Granulomatous anterior 
uveitis, adult 

38.00 38.00 36.00 0–154 

Anterior uveitis, 
suspected sarcoidosis, 
adult or child  

39.00 77.00 23.00 0–409

Anterior uveitis, child 10.00 30.00 6.00 0–161 

Note: Data expressed in Canadian dollars. 
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not replace, clinical judgment. The astute clinician should
tailor his or her investigation based on a detailed history
and physical examination. It is also important to under-
score the fact that guidelines are developed based on the
best available medical literature, and our analysis is only
meaningful if the guidelines studied are considered the best
current practice recommendations. As we continue to learn
more about uveitis, these recommendations may change.
For example, urine testing for β2-microglobulin was not
originally recommended by the CNUS in the testing of
nongranulomatous anterior uveitis in a child, but a recent
study by Mackensen et al.22 suggests that this may be war-
ranted. Hence, evidence-based guidelines for uveitis testing
are likely to evolve over time.

The results of the present study appear to be statistically
robust; however, there are several limitations. As mentioned,
incidence data are based on estimates from non-Canadian
populations; true incidence data in Canada may differ
slightly. Also, the data used in the analyses are based on the
survey results of Canadian physicians, and actual practice
patterns may differ from those reported in the survey.
Further, all cost-effectiveness analyses are influenced by
inherent variabilities in both the costs and the probabilities
of the item studied; this, however, did not appear to be a
major issue in the present study because the sensitivity
analyses showed that our results were still robust as both
costs and probabilities were varied. Moreover, the cost-
minimization analysis assumes that the 2 investigation pat-
terns studied (the existing investigation pattern and the
CNUS guideline recommendations) were equivalent with
respect to the effectiveness of diagnosing anterior uveitis.
Although we would not expect the evidence-based CNUS
guidelines to be inferior to current practice patterns, this may
not necessarily be the case. It was not the purpose of this
study to investigate the diagnostic accuracy of the various
tests used in the diagnosis of anterior uveitis. Finally, as men-
tioned previously, there may be clinical circumstances in
which additional testing not recommended by the CNUS
guidelines is warranted based on individual clinical circum-
stances; these situations were not considered in our analyses.

In summary, current practice patterns suggest that
Canadian ophthalmologists order unnecessary tests in the
routine investigation of anterior uveitis. The results of the
cost analysis support our previous recommendations for
investigation of anterior uveitis. Implementing evidence-
based clinical guidelines can improve both the efficiency and
cost-effectiveness of anterior uveitis investigation in Canada.

REFERENCES

1. Nussenblatt R, Whitcup S. Uveitis: Fundamentals and Clinical
Practice. 3rd ed. Philadelphia, Pa.: Mosby; 2003.

2. Forooghian F, Gupta R, Wong DT, Derzko-Dzulynsky L.
Anterior uveitis investigation by Canadian ophthalmologists:
insights from the Canadian National Uveitis Survey. Can J
Ophthalmol 2006;41:576–83.

3. Russell LB, Gold MR, Siegel JE, Daniels N, Weinstein MC.
The role of cost-effectiveness analysis in health and medicine.
JAMA 1996;276:1172–7.

4. Lachaine J, Hodge WG, Steffensen I, et al. Prostaglandin ana-
logues for ophthalmic use: a cost-effectiveness analysis. Can J
Ophthalmol 2008;43:33–41.

5. Gold MR, Siegel JE, Russell LB, Weinstein MC. Cost-
Effectiveness in Health and Medicine. New York, N.Y.: Oxford
University Press; 1996:425.

6. TreeAge Software, Inc. Data TM 3.5 Healthcare User’s Manual.
Williamstown, Mass.: TreeAge Software; 1999.

7. Rosner B. Fundamentals of Biostatistics. 4th ed. Belmont, Calif.:
Wadsworth Publishing; 1995:682.

8. Hospitals In-Common Laboratory. Available at:
http://www.hicl.on.ca/Full%20Catalog.pdf. Accessed February
28, 2008.

9. Gritz DC, Wong IG. Incidence and prevalence of uveitis in
Northern California; the Northern California Epidemiology of
Uveitis Study. Ophthalmology 2004;111:491–500.

10. Wakefield D, Chang JH. Epidemiology of uveitis. Int
Ophthalmol Clin 2005;45:1–13.

11. Wakefield D, Dunlop I, McCluskey PJ, Penny R. Uveitis: aeti-
ology and disease associations in an Australian population. Aust
N Z J Ophthalmol 1986;14:181–7.

12. Vadot E, Barth E, Billet P. Epidemiology of uveitis: preliminary
results of a prospective study in the Savoy. In: Saari KM, ed.
Uveitis Update. Amsterdam, the Netherlands: Elsevier Science;
1984:13–7.

13. Rothova A, van Veenedaal WG, Linssen A, Glasius E, Kijlstra A,
de Jong PT. Clinical features of acute anterior uveitis. Am J
Ophthlamol 1987;103:137–45.

14. Darrell RW, Wagener HP, Kurland LT. Epidemiology of uveitis.
Incidence and prevalence in a small urban community. Arch
Ophthalmol 1962;68:502–14.

15. Linssen A, Rothova A, Valkenburg HA, et al. The lifetime
cumulative incidence of acute anterior uveitis in a normal pop-
ulation and its relation to ankylosing spondylitis and histocom-
patibility antigen HLA-B27. Invest Ophthalmol Vis Sci
1991;32:2568–78.

16. Päivönsalo-Hietanen T, Tuominen J, Vaahtoranta-Lehtonen H,
Saari KM. Incidence and prevalence of different uveitis entities
in Finland. Acta Ophthalmol Scand 1997;75:76–81.

17. Tran VT, Auer C, Guex-Crosier Y, et al. Epidemiology of uveitis
in Switzerland. Ocul Immunol Inflamm 1994;2:169–76.

18. Mercanti A, Parolini B, Bonora A, Lequaglie Q, Tomazzoli L.
Epidemiology of endogenous uveitis in north-eastern Italy.
Analysis of 655 new cases. Acta Ophthalmol Scand 2001;
79:64–8.

19. Census of Canada. Available at: http://www12.statcan.ca/
english/census/index.cfm. Accessed April 1, 2008.

20. Wade NK. Diagnostic testing in patients with ocular inflam-
mation. Int Ophthalmol Clin 2000;40:37–54.

21. Rosenbaum JT. An algorithm for the systemic evaluation of
patients with uveitis: guidelines for the consultant. Semin
Arthritis Rheum 1990;19:248–57.

22. Mackensen F, Smith JR, Rosenbaum JT. Enhanced recognition,
treatment, and prognosis of tubulointerstitial nephritis and
uveitis syndrome. Ophthalmology 2007;114:995–9.

Key words: anterior uveitis, iritis, investigation, testing, 
cost-effectiveness


