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Patient reported side-effects of prednisone
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Abstract
Currently prednisone is the first-line pharmacological treatment option for pulmonary sarcoidosis. Methotrexate is used as
second-line therapy and seems to have fewer side-effects. No prospective comparative studies of first-line treatment with
methotrexate exist. In this study, we evaluated patient reported presence and bothersomeness of side-effects of
prednisone and methotrexate in a sarcoidosis population to guide the design of a larger prospective study. During a yearly
patient information meeting 67 patients completed a questionnaire on medication use; 11 patients never used prednisone
or methotrexate and were excluded from further analysis. Of the remaining 56 patients, 89% used prednisone and 70%
methotrexate (present or former). Significantly more side-effects were reported for prednisone than for methotrexate,
78% versus 49% (p = 0.006). In conclusion, methotrexate seems to have fewer and less bothersome side-effects than
prednisone. These findings need to be confirmed in a prospective study.
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Background

Sarcoidosis is a granulomatous disease with a heteroge-
neous presentation. The lungs are involved in over 75% of
patients1 The decision to start treatment depends on dif-
ferent factors, such as the threat on organ function and
symptom severity. Treatment aims at improving organ
function, as well as quality of life (QoL).2 Prednisone is
currently the first-line pharmacological treatment option in
pulmonary sarcoidosis. Prednisone leads to short-term
improvement of pulmonary function and symptoms.3

However, prednisone often has major side-effects, such
as weight gain, depression, osteoporosis and diabetes,
which may lead to impaired QoL.4–6 Hence, patients and
doctors report an urgent need for better treatment options.
Methotrexate is presently considered second-line therapy

and has not been studied as first-line treatment.3,7Methotrexate
may have fewer side-effects than prednisone. Although the
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side-effects of prednisone and methotrexate are well known,
they have never been compared in patients with sarcoidosis.
In this survey, we evaluated patients reported side-effects of
prednisone and methotrexate in a real-world sarcoidosis
population.

Methods

During a yearly sarcoidosis patient information meeting at
the Erasmus University Medical Center in 2019, patients
were invited to complete a 14-item survey on medication
use and experiences with prednisone and methotrexate.
Patients with confirmed sarcoidosis, treated in the Erasmus
Medical Center, were invited by letter to attend the meeting.
All patients, who were attending the meeting, were invited
to participate. Patients provided informed consent to use the
survey data, and could provide additional consent to retrieve
information from their medical records. The survey con-
sisted of open-ended questions (Supplementary File 1). If
patients used combination therapy and experienced side-
effects, they reported to which medication they believed the
side-effects belonged. Bothersomeness of side-effects was
reported on a scale from 0 (not bothersome at all) to 10 (very
bothersome). This study was approved by the Medical
Ethical Committee of the Erasmus Medical Center. The chi-
square test was used to evaluate between-group differences
in the reported side-effects. The Mann–Whitney U test was

used to compare the number and bothersomeness of side-
effects. Data was analyzed in SPSS version 25.0.

Results

In total, 67 patients completed the questionnaire, 11 patients
never used prednisone or methotrexate and were excluded
from further analysis. Of the remaining 56 patients, 89%
used prednisone, 70% methotrexate and 21% also used
other medication (present or former). Mean age was
53 years (SD 9.8) and 57% was female. Of the 41 patients
that gave consent to use their clinical data; 98% had hilar or
mediastinal lymphadenopathy, 80% had pulmonary in-
volvement, 17% had cardiac involvement, 12% had ocular
sarcoidosis, 12% had skin manifestations, 12% had neu-
rological involvement, 5% had bone involvement, 5% had
sarcoidosis in the liver, and 5% had renal involvement.
Median time after diagnosis was 4 years (IQR 2.2–6.8),
median time on medication was 24 months (IQR 6.0–36.0)
for prednisone and 12 months (IQR 6.0–24.0) for
methotrexate.

Of the 50 patients using prednisone, 78% reported one or
more side-effects. Patients most frequently reported weight
gain (48%), psychological problems/behavior change
(24%), sleep problems/fatigue (20%); results are shown in
Figure 1. Median bothersomeness of side-effects (n = 20)
was 6.0 (IQR 5.0–8.0) and average number of side-effects

Figure 1. Side-effects reported by 50 patients treated with prednisone and 39 patients treated with methotrexate. Total signifies one or
more reported side-effects. ∗Number of patients who reported side-effects was significantly higher for prednisone p = 0.006.
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(n = 39) was 2.0 (IQR 1.0–3.0). In the 39 patients treated
with methotrexate, fewer side-effects were reported: 49%
reported one or more side-effects such as nausea or other
gastrointestinal complaints (31%), general malaise (10%),
headache (5%), liver test abnormalities (5%) and hair loss
(5%). Median bothersomeness of side-effects (n = 10) was
4.5 (IQR 3.8–6.2), and average number of side-effects (n =
19) was 1.0 (IQR 1.0–2.0).

Significantly more patients with prednisone had side-
effects compared with methotrexate (p = 0.006). Moreover,
patients with prednisone reported a higher number of side-
effects (p = 0.012) and more bothersome side-effects (p =
0.044); results are shown in Figure 2.

Discussion

This study compared patient reported side-effects of prednisone
and methotrexate in a real-world sarcoidosis population. Im-
portantly, patients reported significantly fewer and less both-
ersome side-effects with methotrexate than with prednisone.

Prednisone is the cornerstone of pharmacological treat-
ment for pulmonary sarcoidosis. Awareness of the potential
debilitating side-effects of prednisone and impact on QoL in
patients with sarcoidosis has increased.4 Hence, the need for
steroid-sparing alternatives is mentioned in the most recent
consensus statement on treatment of sarcoidosis.3 Unfor-
tunately, research into alternative treatment options is
scarce. This survey was conducted to explore the rationale
for a randomized controlled trial comparing the efficacy and
tolerability of methotrexate and prednisone as first-line
treatment for sarcoidosis.8

Findings of this study indicate that methotrexate seems to
have fewer side-effects than prednisone in clinical practice.

One of the limitations of this study was that the open-ended
questions rely on patients’ recollection. Although recall bias
might have had an effect on the reported side-effects, we
expect this would be similar in both groups. Furthermore,
we focused on patient experiences and therefore information
on physician reported side-effects is lacking. As this was a
retrospective single-center study, results need to be con-
firmed in a larger prospective cohort.8

In conclusion, the results of this current study reveal the
patient perception on prednisone and methotrexate use and
emphasize that better evidence-based treatment options with
fewer side-effects are highly needed to improve QoL for
patients with sarcoidosis.
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