1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Ophthalmol. Author manuscript; available in PMC 2020 December 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Ophthalmol. 2019 December ; 208: 68—75. doi:10.1016/j.aj0.2019.07.008.

Comparison between Methotrexate and Mycophenolate Mofetil
monotherapy for the control of Non- Infectious Ocular
Inflammatory Diseases

Sapna S. Gangaputral2, Craig W. Newcomb?3, Marshall M. Joffe3, Kurt Dreger#, Hosne
Begum?, Pichaporn Artornsombudh®8.7:8 Siddharth S. Pujari®6-9, Ebenezer Daniel®, H.
Nida Sen?, Eric B. Suhlerl0.11 Jennifer E. Thorne*12, Nirali P. Bhatt®, C. Stephen Foster613,
Douglas A. Jabs1214 Robert B. Nussenblatt*2, James T. Rosenbaum10.15.16 Grace A.
Levy-Clarkel?, John H. Kempen13.18.19 S|ITE Cohort Research Group

1 vanderbilt Eye Institute, Nashville, TN 2 Laboratory of Immunology, National Eye Institute,
National Institutes of Health, Bethesda, MD 3 Department of Biostatistics, Epidemiology, and
Informatics, the Perelman School of Medicine, the University of Pennsylvania, Philadelphia, PA #
Department of Ophthalmology, The Johns Hopkins School of Medicine, Baltimore, MD *-
Department of Ophthalmology, The Perelman School of Medicine, The University of
Pennsylvania, Philadelphia, PA ¢ Massachusetts Eye Research and Surgery Institution, Waltham,
MA 7- Department of Ophthalmology, Somdech Phra Pinkloa hospital, Royal Thai Navy, Bangkok,
Thailand & Department of Ophthalmology, Chulalongkorn University, Bangkok, Thailand -
Siddharth Netralaya, Belgaum, Karnataka, India 1% Department of Ophthalmology, Oregon Health
and Science University, Portland, OR 11 Portland Veteran’s Affairs Medical Center, Portland, OR
12. Department of Epidemiology, The Johns Hopkins University Bloomberg School of Public
Health, Baltimore, MD 13- Department of Ophthalmology, Harvard Medical School, Boston, MA 14
Departments of Ophthalmology and Medicine, The Icahn School of Medicine at Mount Sinai, New
York, NY 15 Department of Medicine, Oregon Health and Science University, Portland, OR 16
Legacy Devers Eye Institute, Portland, OR 17 The Tampa Bay Uveitis Center, St. Petersburg, FL
18. pepartment of Ophthalmology, Massachusetts Eye and Ear Infirmary, Boston, MA 1% MCM

Corresponding author Sapna Gangaputra, MD, MPH, Vanderbilt Eye Institute, 2311 Pierce Avenue, Suite 2251, Nashville, TN
37232, Phone: 615-936-1082; Fax: 615-936-1540, sapna.gangaputra@vumc.org.

Work published posthumously.
b. Financial Disclosure(s)
The author(s) have made the following disclosure(s):
Sapna Gangaputra: (grant recipient) Research to Prevent Blindness, USAID
C. Stephen Foster: (equity owner) Eyegate, (consultant, lecturer) Allergan, Bausch & Lomb; (consultant) Sirion; (lecturer) Alcon,
Inspire, Ista, Centocor.
James Rosenbaum: (consultant) Abbvie; UCB, Gilead, Regeneron, Eyevensys; (grant recipient) Pfizer; (equity owner) Novartis;
(royalties) UpToDate
Jennifer Thorne: (consultant) AbbVie, Gilead, Santen; (grant recipient) National Eye Institute, Allergan.
John H. Kempen: (consultant) Clearside, Gilead, and Santen; (grant recipient) National Eye Institute, Sight for Souls, Christian Blind
Mission International, EyeGate Pharma.
All of the other authors have no financial disclosures.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.




1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gangaputra et al. Page 2

Eye Unit/Ophthalmology; MyungSung Christian Medical Center and MyungSung Medical School,
Addis Ababa, Ethiopia

Abstract

Purpose—To compare mycophenolate mofetil (MMF) to methotrexate (MTX) as corticosteroid-
sparing therapy for ocular inflammatory diseases.

Design—Retrospective analysis of cohort study data.

Methods—~Participants were identified from the Systemic Immunosuppressive Therapy for Eye
Diseases Cohort Study. Demographic and clinical characteristics were obtained via medical record
review. The study included 352 patients who were taking single agent immunosuppression with
MTX or MMF at four tertiary uveitis clinics. Marginal structural models (MSM)-derived statistical
weighting created a virtual population with covariates and censoring patterns balanced across
alternative treatments. With this methodological approach, the results estimate what would have
happened had none of the patients stopped their treatment. Survival analysis with stabilized MSM-
derived weights simulated a clinical trial comparing MMF vs. MTX for non-infectious
inflammatory eye disorders. The primary outcome was complete control of inflammation on
prednisone <10 mg/day, sustained for =30 days.

Results—The time-to-success was shorter (more favorable) for MMF than MTX (HR=0.68, 95%
confidence interval: 0.46-0.99). Adjusting for covariates, the proportion achieving success was
higher at every point in time for MMF than MTX from 2-8m then converges at 9 months. The
onset of corticosteroid-sparing success took more than three months for most patients in both
groups. Outcomes of treatment (MMF vs. MTX) were similar across all anatomic sites of
inflammation. The incidence of stopping therapy for toxicity was similar in both groups.

Conclusions—Our results suggest that, on average, MMF may be faster than MTX in achieving
corticosteroid-sparing success in ocular inflammatory diseases.

Corticosteroids have been the mainstay in the treatment of non-infectious ocular
inflammatory diseases. The addition of immunosuppressive agents is indicated as an
alternative to corticosteroids, and to reduce the incidence of corticosteroid-induced systemic
side effects.! In addition some ocular inflammatory diseases typically have an insufficient
response to corticosteroids alone and fare better with use of immunosuppressive agents. A
prospective multicenter randomized controlled trial comparing systemic anti-inflammatory
therapy versus intraocular fluocinolone acetonide implant for active or recently active
intermediate, posterior, and panuveitis, found minimal difference in systemic adverse effects
in either group at 2-year, 4.5-year and 7-year follow up,2~* with better visual outcomes by 7
years follow-up in the systemic group, suggesting systemic therapy should be the first line of
treatment in most intermediate, posterior and panuveitis cases. In the systemic group,
104/126, 86% of the subjects were using corticosteroid sparing agents*® In this study, most
patients receiving immunosuppression received methotrexate or mycophenolate mofetil.
Retrospective data from a cohort summarizing over 60,000 person-years showed that the risk
of mortality or cancer related mortality for persons treated with methotrexate or
mycophenolate was similar to that of persons who never had been exposed to
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immunosuppressive agents. These studies show that systemic immunosuppression is
effective and well tolerated and can be administered safely to control ocular inflammation.”.

Given that methotrexate and mycophenolate mofetil are the most commonly used
immunosuppressive drugs for ocular inflammatory diseases, that mycophenolate is more
expensive, and that comparative effectiveness data are limited, it is important to
systematically investigate which is the better approach to guide clinicians as to which should
be first line therapy.

Randomization provides the ideal solution to the indication-for-treatment bias that may
occur when comparing alternative treatments but is not feasible to implement for every
comparison. Also, confirmation of randomized clinical trial results with observational data
can be useful, as outcomes tend to be better in prospective clinical trials. Robins and co-
workers have developed a series of methods that can mitigate the problem of indication-for-
treatment bias with observational data; of these, Marginal Structural Models are the easiest
to implement.8:9 The premise of this method is to weight each observation by the inverse
probability of being given the treatment in question based on the available covariates
(clinical characteristics and treatment history). The weighting creates a population in which
covariate and treatment history of alternative treatment groups is not associated with
subsequent treatment. This method mimics a sequentially randomized trial and provides
“real world” data that are important in interpreting comparisons outside clinical trials. A
separate weighting procedure also accounts for censoring.1% Rubin previously summarized
the value of this sort of methodology in the Journal, describing another method for
accomplishing similar goals using observational data.1! Here, we apply the marginal
structural models in order to compare the effectiveness of methotrexate versus
mycophenolate mofetil for ocular inflammatory diseases.

The methods of the Systemic Immunosuppressive Therapy for Eye Diseases (SITE) Cohort
Study have been described previously,12 which also has reported results for the outcomes of
methotrexate (MTX)!2 and mycophenolate mofetil (MMF)1# separately using simple cohort
analysis. The current analysis is undertaken to simulate a clinical trial as well as possible
using observational data, applying the marginal structural models approach, so as to provide
a comparison of relative benefits of these two treatments during a period time when both
treatments were in use. The value of this kind of approach was described in the American
Journal of Ophthalmology methodology series in a discussion of the propensity score
method!! which assesses a patient’s probability of being treated versus control as a function
of all relevant observed covariates. The marginal structural model method we use here8-10
accomplishes goals similar to the propensity score method, using biostatistical modeling of
cohort data to weight the real longitudinal observations of patients treated with MTX or
MMF by their probability of being given one treatment or another and of being censored
during follow-up based on their pattern of covariates. Applying the weights to the patients
longitudinally observed in the SITE Cohort Study creates a weighted population in which in
which initial treatment and subsequent treatment changes are not associated with measured
levels of prior covariates, so that initial treatment use and changes are unconfounded by
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measured covariates.8-10 These groups are then evaluated to assess time to resolution of
ocular inflammation.

In brief, the cohort for this analysis consists of all patients with ocular inflammation, having
sufficient data to carry out the analysis, who were seen at 4 ocular immunology and uveitis
centers since the inception of the center. Information on all patients with noninfectious
ocular inflammation in the parent study was collected using a common study protocol with
quality control mechanisms. The available information for every eye of every patient at
every visit was captured in a custom-built Microsoft Access database (Microsoft
Corporation, Redmond, Washington, USA). Data relevant to this report included
demographic information, ophthalmologic examination findings, presence or absence of
systemic illnesses, ocular surgeries, and all medications in use at every clinic visit (including
all use of corticosteroids and immunosuppressive drugs).

Only patients seen during the era in which MMF was used were included in this analysis
(1998-2007). Patients were included only if they were at risk of the (favorable) event of
interest: control of inflammation on prednisone <10 mg/day for =2 visits spanning =30 days.
Only patients treated with single agent immunosuppression using MTX or MMF (plus
corticosteroids) were included; person-time under combination immunosuppression was
excluded. Due to the differing inclusion criteria for this comparative analysis and our prior
simple cohort analyses of the outcomes of MTX and MMF,13-14 the sample sizes and
person-time for this analysis differ from those reports.

Application of Marginal Structural Models to MTX vs. MMF The statistical approach

involved three steps:

Step 1: Derive inverse probability weights from a model where treatment given (MMF vs
MTX) is the outcome. \We took into consideration all available covariates that might
influence how a decision is made to treat ocular inflammation with either MTX or MMF.
The approach modeled the extent to which the groups treated with MTX or MMF were
different based on the covariate distributions. Application of weights derived from this
model to the observational data created a weighted population un-confounded by the
covariates. Although the study wasn’t a true randomized study, this approach addresses the
methodological issue of indication-for-treatment to the extent that the covariate distribution
captures the probability of going on one treatment or the other. (Randomization in a
reasonably large study accomplishes this too, and also balances any unknown covariates).
Covariates assessed included demographic characteristics (age, sex, race) and clinic site;
systemic inflammatory disease status (presence of one of 25 immune-mediated diseases or
not):8 Charlson Index of systemic morbidity;® inflammatory activity & visual acuity at
“baseline”; site of inflammation; time of evaluation - before or after 2000 (the point after
which MMF began to be used more frequently than MTX in the cohort); history of prior
ocular surgery; and the presence of ocular uveitic complications such as ocular hypertension,
hypotony, band keratopathy, macular edema, epiretinal membrane, exudative retinal
detachments, and presence of choroidal neovascular membranes. History of prior treatments
(biologics, t-cell inhibitors, alkylators) also was included (although during the person-time
analyzed all patients included were going onto single agent immunosuppressive therapy with
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MTX or MMF in addition to systemic corticosteroids, some had taken immunosuppressive
treatments in the past). The model was used to derive weights proportional to the inverse of
the probability of being assigned to and remaining on MMF or MTX. The method used
stabilization of weights when appropriate to avoid undue influence of unusual or extreme
values and to reduce the variance of the final estimates.8-10 Stabilization involves fitting a
model for the treatment using as predictors prior treatment and baseline covariates included
in the model for outcome (step 3, below), then multiplying the weights derived above
(unstabilized) by the probability of observed treatment derived from this new treatment
model.

Step 2: Derive weights from a model estimating the probability of censoring. This model
used the same approach as in Model 1 with censoring as the outcome of interest. Applying
weights derived in this step works similarly to balance the two treatment groups in the
probability of being censored during follow-up. An approach similar to that described above
was used to derive stabilized censoring weights.

Summarizing these steps, in the weighted population derived by applying the unstabilized
weights from step 1 to the observational data, initial treatment and subsequent changes are
not associated with measured levels of prior covariates, and so initial assignment and
changes are unconfounded by measured covariates.810 In the weighted population derived
by further applying weights from step 2, results will be as if no censoring had occurred; the
weighting allows subjects censored at a given time to be represented for subsequent
followup by subjects with similar measured histories through that time but not yet censored.
We applied both treatment and censoring weights simultaneously.

Step 3: Apply weights to the final survival analyses evaluating time-to-corticosteroid-sparing
success. First, we fit survival curves for success under MMF or MTX, using unstabilized
weights. We then fit a proportional hazards model using the virtual populations generated by
applying the weights derived from Models 1 and 2. Finally, we fit a proportional hazards
model with time by treatment interactions to examine how the effect of MMF versus MTX
varies over time, and a model with disease type by treatment interactions to examine
whether or how the effect of treatment is modified by disease type.

Sensitivity analyses were performed using stabilized weights and using a general linear
model with repeated measures instead of a proportional hazards model.

Three hundred fifty two patients met inclusion criteria within the study period of interest i.e
“monotherapy” with one agent or the other. Of these, 222 patients received MTX
monotherapy and 132 patients MMF monotherapy for the indication of control of ocular
inflammation and corticosteroid-sparing effect. Patient characteristics in both groups at
baseline are given in Table 1. There were significant differences in age between the two
groups, with MMF patients being on average 5 years older than MTX patients (Mean (SD)
46.49 years vs 41.26 years respectively, p 0.02). There were no important differences in
gender, duration of inflammation, uni- vs. bilaterality, or history of prior immunosuppression
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between the groups. Consistent with the preferences of clinicians stated in a recent survey,16
the proportion of methotrexate-treated patients who had anterior uveitis was higher than the
proportion of MMF-treated patients [80 patients on MTX (36%) vs 18 patients receiving
MMF (14%); p= 0.0003]. Conversely, a smaller percentage of patients with posterior or
panuveitis received MTX [55 patients (25%) than MMF (48 patients, 37%); p= 0.0003].

Eye-specific characteristics are given in Table 2. There were 227 eyes on MMF
monotherapy and 384 eyes on MTX monotherapy. Briefly, there were no major differences
in initial visual acuity or clinically determined uveitis activity in either treatment group.
Review of structural ocular complications showed that the eyes receiving MMF, were more
likely to have macular edema [21 eyes (9.3%) on MMF vs. 18 eyes (4.7%) on MTX;
p=0.03] and tended to be more likely to have an epiretinal membrane at baseline [26 eyes
(11.5%) on MMF vs. 28 eyes (7.3%) on MTX; p=0.08], consistent with more posterior and
panuveitis in the MMF group.

As seen in Figure 1, the weighted survival curves—adjusted for the factors differing between
groups using the marginal structural model method (see methods)—appear to diverge after
about two months, with an advantage for MMF, and then come back together by about nine
months. The time-to-treatment success was significantly better with MMF than MTX, with a
median time-to-treatment success with MMF was 8.2 months (5.3-12.8 months), vs 9.9
months (5.8-15.0 months) for MTX. Subsequently, the curves for both drugs become less
steep, indicating diminishing (but non-zero) chances of treatment success following 6-9
months of therapy. We examined the changing pattern over time by adding time-by-
treatment interaction terms to the proportional hazards model. The interaction term indicated
that the hazard ratio may decline over time, consonant with the decreasing separation of the
curves later on (Figure 1); this decline does not reach conventional levels of statistical
significance. We also examined modification of the effect of treatment by disease type by
including interaction terms; the p-value for interaction was 0.30, failing to provide strong
evidence for such modification.

Table 3 shows factors associated with corticosteroid sparing success with MTX and MMF,
including only variables that were significant in crude models (not shown). Race, gender and
use of prior calcineurin inhibitors were not associated with response to treatment. Age was
associated with an increase in risk (Hazard ratio 1.009, 95% confidence interval 1.001-
1.018; i.e., each additional year of age was associated with a 0.9% increase in the highest
rate). MMF had a statistically significant overall 32% higher rate of corticosteroid sparing
success as compared to MTX (Hazard ratio 0.68, 95% confidence interval 0.46-0.99),
reflecting the shorter time-to-treatment success. Subjects with anterior uveitis had around
60% higher rate of corticosteroid sparing success compared to subjects with intermediate
uveitis, posterior/panuveitis, MMP, scleritis and other forms of ocular inflammation.
Associated systemic disease had a lower incidence of corticosteroid sparing success (Hazard
ratio 0.60, 95% confidence interval 0.41-0.88). The median dose at which treatment success
was observed was 12.5 mg/week in the MTX group and 1 gm twice daily in the MMF

group.
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Discussion

In this analysis, MMF demonstrated a shorter time-to-control of inflammation on
prednisone<10 mg/day as compared to MTX. The trajectory of the time-to-success curve
suggests that MTX may eventually have a similar proportion with success. However, during
the longer time-to-success higher doses of corticosteroids may have to be used and/or
activity may be present, thereby suggesting an advantage for MMF for the average patient
with ocular inflammation.

Brown et al conducted a survey of 11 uveitis experts from the American Uveitis Society to
assess expert opinion on the relative effectiveness of MTX or MMF as an initial
corticosteroid-sparing agent for the treatment of intermediate, posterior, and panuveitis.
Eight of 11 experts (73%) believed MMF was more effective, with odds of treatment success
for patients taking MMF 1.4-fold the odds of those taking MTX (95% Credible Interval
0.03-45.0)17 similar to our results. A preliminary randomized clinical trial compared the
two drugs conducted in by Rathinam et al in South India,1® randomized subjects to receive
either 25 mg oral MTX weekly (the typical maximum dose, as opposed to lower doses used
for most patients in our study) or 2000mg oral MMF daily (the typical starting dose, the
same as was used by the median patient in our study), and evaluated treatment success in a
manner similar to the approach of our study. After 6 months, 69% percent of patients
achieved treatment success with MTX and 47% with MMF, which was not significantly
different (P = 0.09) but tended to favor methotrexate. The median time to achieve treatment
success was 4.6 months for MTX and 4.1 months for MMF (p=0.44)—the latter similar to
the result in our study, the former shorter than in our study.18 A Bayesian analysis
combining the expert opinion survey results and the results of the trial showed the odds of
treatment success with MMF compared to MTX 0.7 (95% Credible Interval 0.2-1.7).17 A
Bayesian analysis uses Bayes’ Theorem to combine a prior distribution, sometimes derived
from expert opinion, with data (and a model or likelihood) to obtain a posterior distribution,
often summarized by a point estimate (posterior mean or median) and an interval estimate
(credible interval).

Galor et al compared the relative effectiveness and side effect profiles of patients with
uveitis that were treated with an antimetabolite as a first-line immunosuppressive agent from
1984 to 2006, in a single tertiary care uveitis clinic (one of the centers contributing to the
SITE Cohort Study). The median time-to-treatment success, also defined as control of
inflammation with ability to taper prednisone to 10mg or less daily, was 4.0, 4.8, and 6.5
months for the MMF, azathioprine, and MTX treatment groups, respectively (P = 0.02, log-
rank test).1® Comparison of retention time, a measure of the duration of treatment with any
given drug among 302 patients in a uveitis clinic in Portland, OR (not included in this
analysis of SITE data) found that MTX was more effective and better tolerated than other
immunosuppressive agents such as azathioprine, MMF and cyclosporine.20

Our results were within the credible interval on estimates from the Bayesian analysis, and
were similar to the report of Galor et al (which included a minority of the same patients used
in our analysis). Although the apparent differences between Rathinam’s!8 pilot trial and our
results might have occurred randomly, one might speculate that the two-fold higher dose of
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methotrexate in Rathinam’s!8 preliminary trial than what was used at the time of success in
our study (whereas MMF doses were similar) could have contributed to a different pattern of
results. Our prior publication found no significant difference in corticosteroid sparing with
either oral or subcutaneous route of MTX administration,13 so it is unlikely that differing
routes of administration explain differences. If forthcoming clinical trial data suggest better
results with methotrexate than we observed, one potential explanation is that starting with a
higher dose of methotrexate is more effective. It also is possible that starting with a higher
dose of MMF also would improve time-to-success.

Strengths of our analysis include a large sample size and subsequent favorable statistical
power, standardized data collection and reporting?! and a large array of demographic and
clinical characteristics available for use in inverse probability weighting. While designed to
provide a fair comparison between two treatment modalities, the method has some
limitations. Prior observational comparisons have been difficult because disease
characteristics predictive of outcome may inform clinicians’ choices regarding which agent
to use. The available covariates (clinical characteristics and treatment history) therefore must
convey the information that was used in treatment selection; if not, weighting or other
methods will incompletely adjust for these factors. The method cannot adjust for unknown
or unmeasured confounders, which tend to be balanced by randomization but are not
balanced by our analytic weighting methods.1? Thus, avoidance of indication-for-treatment
bias could have been incomplete, which might have biased our results if there were large
unknown differences. The same limitation applies to our adjustments for censoring. Our
models for the initial treatment assignment, change, and censoring must faithfully represent
the associations of covariates with those processes. None of these assumptions is guaranteed.
It is unlikely that corticosteroid tapering systematically differed by treatment group, which
would be needed to cause a bias. Also, if there was such a difference, it would need to be
very large to impact our outcome requiring corticosteroid-sparing to be sustained for atleast
30 days. The clinics in our study were tertiary uveitis clinics in academic institutions, and
hence the results are less generalizable to the general ophthalmology setting, although a
large proportion of immunosuppressive therapy for uveitis is administered in subspecialty
clinics to which our results should be generalizable. Another potential concern is that our
approach uses the experience of uncensored subjects to represent the experience of
uncensored subjects after censoring. We examined the extent of this issue, by looking at the
distribution of censoring weights for each subject at time of their last visit. For unstabilized
weights, the mean was 1.14 and the largest was 1.74, implying that each subject was
represented by themselves and 0.74 or lesser of another subject in terms of censoring, which
is within acceptable limits for such analyses. Lastly, although anatomic site of inflammation
was not statistically different between treatment groups, specific uveitic entities might
respond differently to treatment and would not have been uncovered by our analysis.

In conclusion, our marginal statistical model-based comparison of MTX vs. MMF for ocular
inflammatory diseases suggests that both MMF and MTX had similar corticosteroid sparing
effect at 9 months, however MMF more rapidly achieves corticosteroid-sparing effect than
does MTX which potentially avoids the risk factors associated with corticosteroid use and
active ocular inflammation for 9 months. Starting with a relatively low dose of methotrexate,
consistent with expert panel guidelines,! might have contributed to longer time to success
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with that agent. Given that the safety profile of MMF4 is no worse than that of MTX,13 and
the greater rapidity of MMF to accomplish corticosteroid-sparing goals (control of uveitis
with a dose of prednisone that is relatively safe for the medium term) MMF may be
preferred if there is no specific indication for MTX in order to minimize corticosteroid-
induced side effects and gain stable control of uveitis sooner to avoid uveitis-induced
complications. However, it is possible that starting with an initially higher dose of
methotrexate as in Rathinam’s18 preliminary trial would improve outcomes with
methotrexate, mitigating the apparent advantage of MMF in our study; we look forward to
more data on this subject. The marginal structural model method and similar methods like
G-estimation22-23 and propensity scores lpotentially are useful in comparing treatments
based on observational data, which may supplement information from randomized trials or
provide comparative data when clinical trials are not available. These methods of analyzing
observational data provide a complementary perspective due to the different strengths and
weakness as compared to a clinical trial and generate questions to be studied and explored in
the future.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

Methotrexate and mycophenolate mofetil have shown efficacy and safety when used for
ocular inflammation. A simulated head to head trial shows that mycophenolate may have
shorter time to resolution of inflammation compared to methotrexate.
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Proportion Successful
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Figure:
Estimated time-to-control of ocular inflammation while taking prednisone 10 mg/day or
less, by use of mycophenolate mofetil (MMF) or methotrexate (MTX)
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Factors associated with risk of treatment success

Table 3 -

Variables” Hazard Ratio (HR) | 95% Confidence Interval on HR
Age (per year) 1.009 1.001 1.018
White Race 0.98 0.66 1.45
Male 0.86 0.63 1.18
Prior calcineurin inhibitors 0.90 0.48 1.68
Systemic Autoimmune disease 0.60 0.41 0.88
Site of ocular inflammation Anterior uveitis 1.00
Intermediate uveitis 0.37 0.22 0.62
Posterior/panuveitis 0.38 0.24 0.58
Scleritis 0.39 0.21 0.70
Mucus membrane pemphigoid 0.43 0.21 0.90
Other 0.72 0.34 1.49
Baseline Calendar year <2000 1.086 0.99 1.20
MTX (vs MMF) 0.68 0.46 0.99

*
includes only variables “significant” in crude models

MMF — mycophenolate mofetil

MTX - methotrexate
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