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ABSsTRACT. Background: Methotrexate (MTX) is a second line agent for treatment of sarcoidosis. Its long term
safety and efficacy in sarcoidosis remains unclear. Mezhods: This was a retrospective review of patients seen at
the University of Cincinnati Sarcoidosis Clinic over a six year period. For each visit, complete blood count, liver
function testing, and dosing and outcome of MTX was noted. For efficacy, we compared the outcome of therapy
of a matching subgroup of patients treated with either MTX or infliximab for one year and results scored as
improved, stable, or worse based on response of the target organ. Results: Over six years, 1606 sarcoidosis pa-
tients were seen with a total of 13,576 clinical visits. During the study period, 607 patients (38% of total) were
receiving MTX and had available blood work. Moderate elevation of alanine aminotransferase (ALT) (>3 times
upper limit normal) was seen in nine (1.6%) patients. White blood count of <1500 cells per cu mm was seen in
one patient. At six months, over half of the 44 patients initiated on infliximab and with at least six months of
follow-up were better, while only 23% of the 44 of a matched subset of MTX treated patients were better (Chi
square=10.566, p=0.0143). At the 12 month assessment, the infliximab treated patients were still more likely to
be better than those treated with MTX (Chi square=10.033, p=0.0183). Only 23% of those treated with MTX
were worse at twelve months. Conc/usion: In our study, MTX therapy was associated with very few hepatic or
hematologic complications. MTX was less likely than infliximab to improve clinical status. However, only 20%
were worse after one year of MTX. (Sarcoidosis Vasc Diffuse Lung Dis 2020; 37 (3): ¢2020001)
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INTRODUCTION a steroid sparing agent.(7) In two surveys, over 90

percent of sarcoidosis specialists considered MTX

Methotrexate (MTX) has been used to treat
chronic sarcoidosis for many years (1-3). It has been
reported as effective in treating pulmonary,(2;4) ocu-
lar,(5) and neurologic disease.(6) In a double blind,
placebo controlled trial, it was superior to placebo as
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the drug of choice in patients who had developed in-
tolerance to prednisone.(8;9)

However, a multi-national survey of sarcoidosis
specialists revealed that 41% of responding physi-
cians used MTX on five or less of their patients in
the previous year, with 10% of the total responders
not having used MTX in the past year.(8) For those
not using MTX, fear of toxicity was the most com-
monly cited reason. In addition, some clinicians were
unsure of the effectiveness of MTX in treating sar-
coidosis.
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The major toxicities of MTX beside gastrointes-
tinal side effects, mainly nausea, are leukopenia and
hepatotoxicity (10). Guidelines have been developed
to minimize these toxicities in rheumatoid arthri-
tis(11), and similar guidelines have been proposed
for sarcoidosis patients.(8) We were interested in the
frequency of major hematologic and liver toxicity in
our sarcoidosis patients.

There are several agents available to treat ad-
vanced sarcoidosis.(12) In addition to MTX, there
are other immunosuppressants such as azathio-
prine,(4) leflunomide,(13;14) and mycophenolate
mofetil (15). The tumor necrosis factor (TNF) in-
hibitors such as infliximab have been reported effec-
tive agents for advanced sarcoidosis.(16;17)

The aims of this study were to evaluate the real
life safety of MTX in patients with advanced sar-
coidosis and to compare the effectiveness of MTX
treatment with infliximab.

METHODS

We performed a retrospective review of patients
seen at the University of Cincinnati Sarcoidosis
Clinic over a six year period. Each clinic visit was
recorded in a data base (ACCESS, Microsoft) with
additional clinical and laboratory information ob-
tained. Patients prescribed MTX alone or in com-
bination with other agents were identified. We also
recorded the age, gender, and self-reported race of
all patients. Organ involvement was defined using
standard criteria.(18) Other data collected included
complete blood count, white blood count, serum ala-
nine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), creatinine, MTX dosage, concurrent
prednisone and/or cytotoxic drug use, and presence
of known sarcoid liver disease (defined as positive
liver biopsy or >3 times upper limit of normal (ULN)
liver tests prior to treatment). The protocol has been
approved by the University of Cincinnati Institu-
tional Review Board.

Our standard practice is to institute treatment
with MTX at an initial dose of 10 mg orally once a
week unless the patient’s baseline white blood cell
count is <4000 cells/cu mm. In leukopenic patients
the dose was reduced. Likewise, patients with an el-
evated serum creatinine would have does adjusted,
and those patients with a serum creatinine >2.0 mg

would not receive MTX. Complete blood counts
along with liver and renal function are assessed every
three months while on therapy. For patients whose
ALT or AST rose to greater than three times the
ULN, the MTX was discontinued. Patients who
had MTX discontinued were treated with alternative
agents, such as azathioprine. We did not rechallenge

patients with MTX.
Toxicity

The study focused on two major side effects of
MTX, leukopenia and hepatoxicity. Serial testing
including complete blood count (CBCs) and liver
function tests (LFTs) were scheduled to be per-
formed every three months. All available testing was
recorded at the time and subsequently available for
review.

In patients who developed severe leukopenia,
defined as a total WBC <1.5%1013 cells per cu mm,
MTX was discontinued. Abnormal liver function
testing was defined as an alanine aminotransferase
(ALT) >1.5x upper limit of normal (ULN), and an
ALT >3x ULN required MTX discontinuation.

Response Assessment

Assessment was performed in those patients
who instituted new treatment with a minimum of
six months of follow up. To compare the efficacy
of MTX to infliximab, a clinical response tool was
developed. Known sarcoidosis patients with target
organ involvement of lung, skin, eye, or liver were
included, and patients were classified according to
their response to therapy over the six months after
initiation of therapy.

We identified 44 patients who initiated inflixi-
mab during the study period and had sufficient fol-
low-up data at six months. We compared these pa-
tients to a matched group of MTX treated patients
based on age, race, and organ involvement who had
also begun therapy during the study period and there
was at least six months of follow-up data. None of
the MTX group were on infliximab at the time of the
analysis of response to therapy. The infliximab pa-
tients were on MTX and/or other immunosuppres-
sants including prednisone and azathioprine. How-
ever, all patients had progressive disease at the time
of starting infliximab.
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The clinical response tool captured patient
data including drug therapy and dosage at the ini-
tial, 6-month, and 12-month interval, affected or-
gans, FVC% predicted, and the evaluator’s overall
global assessment. For the global assessment, the
physician’s clinical assessment along with changes
in FVC% or steroid-sparing drugs were considered
and rated on a Likert scale of 1 to 5 (1=much worse,
2=worse, 3=same, 4=better, 5=much better).

The target organ was that manifestation which
was identified as the reason for treatment. Response
of the target organ to therapy was determined using
predefined criteria for individual organ assessment as
well as for the entire patient. Criteria for response are
listed below:

Pulmonary

Improvement in the target organ was defined
as an increase in at least one of the lung function
test parameters by >10% of the predicted value or re-
duction of inflammation in chest imaging (based on
official interpretation of chest imaging). Stable was
defined as no clinically significant change (increase
or reduction <10%) in lung function or chest imag-
ing with reduction in steroid dosage. Patients were
determined to be worse if there was >10% decline in
lung function, worsening of chest imaging, or steroid
dose could not be tapered. (7, 19, 32)

Ocular

Improvement was considered present when
at least one of the inflammatory signs of eye show
complete clearance or improvement in one without
deterioration in others. Stabilized is defined as all
inflammatory signs of eye remain unchanged, and
deterioration as an increase in at least one inflam-
matory sign. Improvement, stabilization, or worsen-
ing of disease activity was assessed by the physician
based upon increase or decrease in topical steroids
such as eye drops, periocular injections given within
the past two months and/or patient-reported chang-
es in visual acuity. (7,19;20)

Hepatic

Appropriate laboratory test results were assessed
by the physician, especially alkaline phosphatase and
bilirubin, before and after therapy. Improvement
was defined when elevated tests decreased by 50%
of the upper limit of normal. Stabilization included

levels which remained unchanged despite reduction
in prednisone dosage. Worsened disease included an
increase in abnormal LFTs or an increase in pred-
nisone dosage. (14, 16)

Cutaneous

Change from baseline skin lesions were con-
sidered improved if lesions were reduced by greater
than 50%, stable if there was no clinically significant
change, and worse for increase 210%. Comparisons of
lesions were reported by the same physician. (14, 32)

Assessment of target organ response was based
on physician’s comments in the patient record. We
developed this assessment tool specifically for this
study and it was applied to all patients. This assess-
ment was performed by an independent reviewer
(MH) who evaluated all patients. This reviewer was
not involved in patient care.

Statistics

Results are reported as mean with standard de-
viations. Comparisons were made between groups
using Student t test with a p value of <0.05 being
considered significant. Multi regression analysis was
performed by incorporating any feature in the model
which had a p value of <0.10 on univariate analysis.

REesuLts
Toxicity

During the time period, a total of 1606 sar-
coidosis patients were seen with a total of 13,576
clinical visits. Figure 1 demonstrates the number of
patients evaluable, including the number who re-
ceived MTX at any time (869 [54% of total]). Dur-
ing the study period, 607 patients (38% of total) were
receiving drugs and had available blood work. These
607 patients constituted the study group. The demo-
graphic characteristics and major organ for the group
involvement are summarized in Table 1. Granu-
lomatous liver involvement was confirmed by liver
biopsy in 48 patients (7.9%); whereas, 11 patients
had granulomas identified in their bone marrow.

Table 2 demonstrates the clinical features of
those with abnormal liver function test abnormalities



1606 sarcoidosis patients seen during 133,576 clinic visits

869 patients (8732 visits)
On MTX treatment currently or in past

}

607 patients (3600 visits)
On MTX during study period with available blood work
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572/607 (94.2%) patients

587/607 (96.7%) patients

(3407/3600 (94.6%) visits)

3534/3600 (98.2%) visits

With available liver function tests

l

ALT > 1.5 times ULN
73/572 (12.8%) patients
116/3405 (3.4%) visits

ALT > 3 times ULN
9/572 (1.6%) patients
10/3405 (0.3%) visits

With available white blood counts

|

WBC < 3800 cells/cu mm
70/587 (11.9%) patients
162/3534 (4.6%) visits

WBC < 1500 cells/cu mm
1/587 (0.2%) patients
2/3534 (<0.001%) visits

Fig. 1. A flow diagram of all visits seen during the study time period. MTX: methotrexate; ALT: alanine aminotransferase; ULN: upper limit
normal; WBC: white blood count

Table 1. Clinical features of the studied methotrexate treated sar-
coidosis patients

Number Percent of total

Total 607

Female 446 73.5%
Caucasian * 345 56.8%
Organ

Lung 491 80.9%
Eyes 264 43.5%
Skin 234 38.6%
CNS 96 15.8%
Liver 48 7.9%
Extra thoracic lymph nodes 67 11.0%
Spleen 30 4.9%
Cardiac 28 4.6%
Sinus 41 6.8%
Bone marrow T 11 1.8%

*Remaining patients are African American except one from India.
tPositive granulomas in bone marrow

(LFTA) versus the remainder of the treated patients.
In multiple regression analysis only sex and hepatic
sarcoidosis were independent predictors of LFTA.
Elevated LFTs were reported within three months
of MTX institution in more than half of patients
with LETA. However less 2% of patient had LFTA
greater than 3 times upper limit normal and only 1
patient had an ALT or AST greater than 5 times up-
per limit normal. .

Table 3 depicts the clinical features of those pa-
tients with leukopenia versus the remainder of the
MTX treated patients. In multiple regression analysis
only race but not MTX dose was an independent pre-
dictor of leukopenia. None of the patients had infec-
tions associated with their leukopenia, including the
one patient with a WBC of less than 1500 cells/cu mm.

All nine patients with ALT greater than three
times the upper limit of normal had MTX with-
drawn and follow-up LFT testing was normal. Pa-
tients with leukopenia had their dose of MTX ad-
justed and follow up testing was stable.
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Table 2. Clinical features of the studied sarcoidosis patients with or without liver function abnormalities

LTA (ALT >1.5 time ULN) No LTA (ALT<1.5 times ULN) P value
Total 73 (12.8%) 499 (87%)
Age, years 48 +9.8* 50 +10.8 >0.05
Female § 63 (86%) 324 (729%) 0.010
African American 33 (46%) 219 (44%) >0.05
Serum creatinine >1.2 mg/dL 3 (4%) 22 (95%) >0.05
Liver sarcoidosis § 13 (8%) 36 (8%) 0.008
Methotrexate dosage mg/week 9.9 +2.6 9.8+3.1 >0.05
Concurrent prednisone 50 (68%) 260 (58%) >0.05

Table 3. Clinical features of those sarcoidosis patients with or without leukopenia during methotrexate therapy
Leukopenia No leukopenia —value

(WBC<3800 cells/cu mm) (WBC>3800 Cells/cu mm) P
Total 70 (11.9%) 517 (88.1%)
Age, years 5049.5 * 50 410.7 >0.05
Female 47 (67%) 387 (75%) >0.05
African American 39 (56%) 215 (42%) 0.027
Serum creatinine >1.2 mg/dL 4(5%) 28 (6%) 50.05
Hepatic sarcoidosis 5 (7%) 47 (9%) >0.05
Methotrexate dosage mg/week 9.0 +2.5 9.9+2.9 <0.0001
Concurrent prednisone 36 (51%) 307 (60%) 50.05

Therapy Response

We identified 44 patients who initiated inf-
liximab during the study period and had sufhicient
follow-up data at six months. We compared these

patients to a matched group of MTX treated pa-
tients based on age, race, and organ involvement who
has also begun therapy during the study period and
in whom there was at least six months of follow-up

data. The infliximab and MTX groups both con-



R.P. Baughman, J.P. Cremers, M. Harmon, et al.

tained (28 females and 16 males). There was a simi-
lar proportion of lung, skin, eye, or liver involvement
in the two groups.

Patient response to either therapy was calcu-
lated after six months and twelve months of treat-
ment and summarized in Table 4. Only 10 (23%) of
patients who started with MTX were worse by one
year of therapy. No patient was much worse after ei-
ther treatment and we did not include that response
in our subsequent Chi square analysis. While there
was an increase in the number of patients who were
stable or better after 12 versus six months of MTX
therapy, the differences in response were not signifi-
cant (Chi square=3.294, p>0.05%). There was no sig-
nificant difference in the response rate after 6 versus
12 monhts of infliximab.

Figure 2 summarizes the response rate for the
MTX versus infliximab treated patients. Sarcoidosis
patients treated with infliximab experienced a more
favorable response to therapy compared to MTX
treated patients at both six and 12 months. At six
months, over half of the patients treated with inflixi-
mab were better or much better, while only 21% of
the MTX treated patients were better and around a
third of the MTX treated patients were worse. The
response rate was significantly different between
these two regimens (Chi square=11.804, p=0.0081).
At the 12 month assessment, the infliximab treated
patients were still more likely to be better than those
treated with MTX. On the other hand, the percent
of patients who worsened with MTX decreased
from 36% at 6 months to 21% at 12 months. Again
the rates of response significantly differed between

Table 4. Patient outcomes in infliximab versus methotrexate treatment

MTX and infliximab (Chi square=11.141, p=0.011).
The majority of patients in both groups were either
stable or better at both the six and 12 months time-
points. Patients treated with infliximab had a more
favorable response to therapy compared to MTX at
both six and 12 months.

DiscussionN

We identified more than 600 sarcoidosis pa-
tients treated with MTX at our institution over a six
year period. Leukopenia and elevated liver transami-
nases were identified in about ten percent of cases.
Severe leukopenia was found in only one patient. El-
evation of transaminases to greater than three times
upper limit normal was seen in only nine patients.
MTX was effective in treating the majority of these
sarcoidosis patients. We did not encounter any other
adverse events leading to discontinuation of MTX
during this time period. This may in part to our dos-
age of methotrexate. The initial dose of MTX used at
our center was 10 mg once a week. This dose was de-
veloped by our group as part of our initial reports on
using methotrexate in sarcoidosis (2;21). This dose
was used in the only double blind, placebo controlled
trial of methotrexate for sarcoidosis (7).

MTX has been reported as a steroid sparing
agent in sarcoidosis for many years (1;22). However,
these early studies evaluated short courses of treat-
ment and dosing based on experience in malignancy
and rheumatoid arthritis. We started prospectively
using MTX in sarcoidosis patients with two major

1=Much Worse 2=Worse 3=Same 4=Better 5=Much Better Chi p-value
6 Months infliximab 0 7 13 19 5 11.804 0.008
6 months methotrexate 0 17 20 9 1
12 months infliximab 0 5 14 15 5 11.141 0.011
12 months methotrexate 0 10 27 10 0
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B Methotrexate 6 months
Infliximab 6 months
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Fig. 2. Response rate for methotrexate at 6 months (light blue) and 12 months (dark blue) versus infliximab at 6 months (light green) and
12 months (dark gree). The response rate was significantly different between these two regimens (Chi square=11.804, p=0.0081). See text for

details regarding level of response.

modifications from the early literature. We chose
to use a lower dose, since we had demonstrated sar-
coidosis patients often have hematologic abnormali-
ties due to bone marrow suppression from the disease
(23;24). We also noted that it could take six months
or longer to achieve objective disease improvement
with MTX treatment (2). Furthermore, we have re-
ported that prolonged use of MTX is associated with
good clinical response with limited toxicity (21).
Others have demonstrated that MTX is effective in
sarcoidosis and less toxic than other agents such as
azathioprine (4;25).

The initial dose of MTX we used in this study
was 10 mg once a week. This is consistent with our
prior studies and within published guidelines for
treating sarcoidosis (8) and reported by others (3).
Others have used initially 10 mg, but would titrate
up to 15 mg a week based on blood monitoring (4).
It is unclear that higher doses are more effective and
they may just be more toxic. The routine use of 10
mg a week or lower was based on observation of the
low toxicity seen in our original series (2;21). This

report found a similar very low rate of hepatic and
hematologic toxicity. In rheumatoid arthritis, it has
been found that higher doses of methotrexate are
associated with a better clinical response but more
toxicity (26). In a retrospective observational study of
sarcoidosis patients, the dose of MTX varied based
on treating physician preference. There was no dif-
ference in response rate between 10, 12.5, or 15 mg
aweek (3).

While some physicians feel MTX should be
considered as first choice for steroid sparing in sar-
coidosis (9;27), a poll of sarcoidosis experts revealed
a significant proportion rarely if ever used MTX (8).
This paradox seemed be due multiple factors includ-
ing concern about drug toxicity, poor understanding
of MTX efficacy as a steroid sparing agent, misper-
ception of low dose steroid toxicity, and lack of ex-
perience with the agent. While there is little one can
do about lack of experience except encourage use of
drug, we felt that better defining the risk and effec-
tiveness of MTX in sarcoidosis could enhance the
usage of this steroid sparing agent.



R.P. Baughman, J.P. Cremers, M. Harmon, et al.

Based on expert opinion, guidelines have been
established regarding the frequency of performing
CBC and LFTs (8). In those guidelines, a range
frequency employed various centers was reported.
Based on these reports the guideline say, “When
starting MTX or increasing the dose, ALT with or
without AST, creatinine and CBC should be moni-
tored every 3—6 weeks until a stable dose is reached,
and every 1-3 months thereafter; after stabilization
the monitoring interval can be extended to every 6
months”. This statement was not supported by any
clinical studies, which was acknowledged in the
guideline report (8). In the current study, we report
the outcome of monitoring patients every three
months as long as they are on therapy. Our results
demonstrate that every three month monitoring was
a safe method of evaluating patients when using the
doses we prescribe.

MTX suppresses the bone marrow and at high
doses can cause pancytopenia. In our practice, we use
low doses of MTX to avoid such toxicity, and more
important, in our experience this lower dose is ef-
fective. As seen in Figure 1, our protocol avoids sig-
nificant leukopenia in the vast majority of patients.
This study would suggest that such a guideline would
identify the rare patient who develops leukopenia
and that severe leukopenia may then be avoided.
For patients with leukopenia, the MTX dosage was
lower (Table 3). During the study period, the dose of
MTX was adjusted based on WBC and MTX was
not an independent predictor of leukopenia.

MTX can be hepatotoxic (28). Unlike leukope-
nia, the rate of liver damage from MTX does not
seem to be dose dependent (29). It has been sug-
gested that cumulative dose may be associated with
increased risk of hepatotoxicity (30), however not all
studies found such an association (10;31), including
a study in sarcoidosis (32). This study was not able to
detect an impact for cumulative dose, in part because
of the small number of cases with significant liver
function test abnormalities. We feel that continued
liver function testing is warranted in these patients,
even with prolonged therapy.

Liver biopsy is the most definitive way to iden-
tify MTX hepatotoxicity. We previously reported on
the role of liver biopsy in detecting MTX hepatotox-
icity (32). However, that procedure has been mostly
replaced by liver function testing and recommenda-
tions based on the results of serial testing. In rheu-

matoid arthritis, it has been proposed that a serum
transaminase of greater than three times the upper
limit of normal be considered abnormal (33). This
has been adapted for sarcoidosis patients (8). In sar-
coidosis, one has to consider that liver involvement
from the underlying disease may cause elevated
transaminases (32). The current study rarely identi-
fied increased transaminases on serial testing. When
it was encountered, our practice was to switch to aza-
thioprine or mycophenolate, since these agents have
reported lower rates of hepatotoxicity (12). Others
have found that the changes in liver testing may re-
verse with reducing the dose of MTX. MTX was
often used in conjunction with the anti-TNF agents
infliximab and adalimumab. This has been recom-
mended to reduce allergic reactions to infliximab and
may increase effectiveness of the anti-TNF agents
(34;35).

Several potential drugs, including MTX and
infliximab, have been shown effective in patients
who have worsening disease despite treatment with
prednisone and cytotoxic agents (17;36). These stud-
ies focused on response of the lung, usually assessed
by changes in forced vital capacity. Our study con-
firmed that infliximab was effective in the majority
of patients able to take at least six months of therapy.
In order to capture the benefit of therapy in vari-
ous sarcoidosis phenotypes, we used a novel instru-
ment which assessed individual organs affected and
incorporated the physician global assessment. The
use of physician global assessment and scoring indi-
vidual organ response have been reported previously
(17;37). While our system was not prospectively
captured, it was easily adapted to information readily
available in the patient’s chart. The instrument was
developed to evaluate response rates of different tar-
get organs. In our study, the number of patients with
specific organ involvement such as brain or heart was
insufficient to provide comparison of response rate.

We subsequently used this instrument to assess
patient outcomes in infliximab treated patients ver-
sus a subset of the MTX treated patients. The MTX
treated patients were matched to the infliximab
treated patients to compare response rates. We chose
this comparison because previous data had suggested
infliximab was more potent that MTX in sarcoido-
sis. In line with another study, the onset of action
and efficacy was less robust with MTX compared to
infliximab (2). However, after one year, only 21% of
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patients felt worse while receiving MTX. This is in
line with other studies evaluating MTX response in
sarcoidosis (3;21). However, decisions about treat-
ment need to incorporate expected outcomes along
with cost, drug availability, and possible long term
toxicities which were not assessed in this study. For
this comparison, we chose MTX treated patients
who had not received infliximab or other third line
treatments during the time of analysis. On the oth-
er hand, the infliximab patients had been receiving
MTX, prednisone, and/or other antimetabolites at
time of initiating infliximab. Infliximab is a third line
agent that is usually added when patients have con-
tinued progression on first and second line immu-
nosuppressants (27). The response rate to infliximab
was the effect of addition of that drug to baseline
treatment.

There are several limitations to this retrospective
study. We focused on hematologic and hepatotoxic-
ity. Other complications such as mucositis, nausea,
and infection were not analyzed. While no patient
discontinued drug for those reasons, minor dose
modifications may have occurred as a result of these
complications. Although there were no established
criteria for changing drug therapy, only two health
care providers (RPB and EEL) evaluated and pre-
scribed treatment. Since sarcoidosis is a multi-organ
disease, response in one organ may not mean a simi-
lar response in another organ. The study focused on
the clinically important target organ for which the
patient was undergoing therapy. This instrument
was able to detect a significant difference in the two
treatment modalities for the whole patient popula-
tion. Given the relative small number of patients
treated with infliximab, we did not perform analysis
on specific manifestations of sarcoidosis. We also
chose to compare MTX to infliximab. We did not
analyze the rate of response of other anti-metabolites
such as azathioprine. Infliximab treated patients had
usually progressed despite treatment with MTX or
similar second line agents (27). Therefore, the MTX
patients were probably less severe. However the fact
that patients had a better response rate to infliximab
enforces the perception that anti-TNF agents are
more potent in sarcoidosis. The dose of prednisone
was not kept the same through the study. This the
response to MTX and infliximab may have been
skewed by concomitant glucocorticoid use. During
the time of this study, many patients were withdrawn

from infliximab because of insurance and/or infec-
tions. This is a less common problem now, but we
still see that a quarter of patients on infliximab have
drug discontinued for these reasons (38). We did not
further analyze those patients who received less than
one year of treatment and this may bias the response
rate we reported with infliximab.

We conclude that MTX was a safe and effec-
tive treatment for sarcoidosis patients. The proposed
monitoring of sarcoidosis patients treated with MTX
(8) was effective in detecting liver and hematologic
abnormalities.
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