
Prognosis and prognostic factors in sporadic
inclusion body myositis

Introduction

The main clinical features of sporadic inclusion
body myositis (IBM) are progressive muscle weak-
ness and muscular atrophy (1, 2). IBM is consid-
ered to be the most common muscle disorder
presenting in the age over 50 years, and has a
prevalence of 5–10 per million (2–4) up to 14.9 per
million (5). IBM is considered to be an inflamma-
tory myopathy (6), but the possibility that IBM is a
primary degenerative disorder is debated (7). The
natural course of IBM has been published in a few
small series (2, 8, 9). Two retrospective studies
showed that the rate of progression corrected for
observed time was 3.5% (8) and 15.6% (2) per
year. In a small prospective study a 7.8% per year
loss was observed (9). Knowledge concerning
overall prognosis and prognostic factors is scarce.
Patients with disease onset after 60 years of age

have been reported to progress to disability more
rapidly (10). With a few exceptions (11, 12),
response to immunosuppressive therapy is poor
(1, 2, 13–16).
The aim of the present study was to describe the

course of IBM over a longer time period and to
evaluate the association between muscle weakness
and other possible prognostic factors such as initial
serum creatine kinase (CK) levels, gender, age at
first symptoms, initial distribution of muscle
involved and the response to immunosuppressive
(IS) treatment.

Material and methods

Initially therewere a total of 69 patientswith definite
IBM (17) in whom we had performed two or more
measurements of muscle strength over a minimum
of 6 months. All patients were diagnosed and
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followed at the Neuromuscular Center Sahlgrenska
University Hospital between 1984 and 2008. Two
patients with post-poliomyelitis syndrome in asso-
ciation with IBM were excluded, as was one patient
with verymild symptomsaftermore than 30 years of
reported IBM symptoms. We thus included 66
patients for the analysis. The muscle strength (in
Newton, N) was measured in elbow flexion and
extension, hip flexion, and knee extension using a
handheld dynamometer (Myometer�, Penny &
Giles Transducers Ltd, UK and since 2003 Mecme-
sin Dynamometer�, Slinfold, UK) as previously
described (2). Eachmuscle functionwasmeasured in
triplicate in each side, and the mean of the highest
and second highest value was calculated. The mean
of right and left sides was used in the subsequent
calculations. Changes in muscle strength is expressed
in absolute value i.e. in N ⁄month (Fig. 1) and also
in percent of initial (first measurement) muscle
strength per month.

Data collected included: age at first symptoms,
time between onset of symptoms and first measure-
ment, and serum CK at diagnosis. The region of
reported initial clinical symptoms of muscle weak-
ness was recorded (bulbar, upper or lower extrem-
ities, proximal or distal). Duration of symptoms
until use of wheelchair as major way of transpor-
tation, and death was noted. In patients who had an
observation period of at least 6 months and three
measurements before and after 60 months from
reported symptom onset, rates of progression in
these periods was compared. Similarly, data on
periods with and without IS were identified if they
were 6 months or longer and had three or more
muscle strength measurements. Patients who had
had IS treatment, but for shorter time, were
considered not having been treated with IS. Data
of IS was collected, and periods when patients were
on any of treatments [mykofenolatmofetil (MMF),
methotrexate (Mtx), azathioprine (Aza), intrave-
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Figure 1. Sporadic inclusion body myositis: development of muscle strength (in Newton, N) in elbow flexion (n = 66) (A), elbow
extension (n = 66) (B), hip flexion (n = 64) (C) and knee extension (n =65) (D). Mean of right and left sides. Zero at the X-axis is
set to the time point that the patient reported the very first symptom of muscle weakness in any muscle group. There is a wide range in
the severity of muscle weakness as well as the rate of progression.
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nous immunoglobulin (IVIg), cyclosporine A
(CyA), sirolimus, tacrolimus or antithymocyte
globulin] were lumped together as IS. Data on
treatment with MMF were also analyzed separately
as were periods without IS.

Statistical methods

For each patient the change in muscle strength over
time was determined using linear regression analy-
sis. The potential relationship between change in
muscle strength (in % per month) and potential
predictors of disease progression were analyzed
using Spearman�s rank correlation coefficient. Anal-
yses of differences of means were made using
independent or paired samples two-tailed t-test.

Results

Patient data are summarized in Table 1.

Muscle strength

The muscle strength of the patients (all patients,
entire observation period) deteriorated on average

)0.79 � 0.44 N per month (range )0.02 to )1.71)
(Table 2). Expressed in percent of strength at first
measurement, the mean deterioration was
)0.79 � 0.49% per month (Table 2). The fastest
rate of muscle strength loss was found in knee
extension )1.22 � 1.00 N per month (Fig. 1d)
corresponding to )1.12 � 0.62% per month
(P < 0.001 compared with elbow flexion, elbow
extension and hip flexion) (Figs 1a–c) (Table 2).
Males had a tendency to loose strength at a

faster rate ()0.85 � 0.42 N per month) than
females ()0.65 � 0.44 N per month, P > 0.05,
n.s.). Also regarding the relative changes there was
a tendency ()0.85% per month vs )0.63% per
month P > 0.05).
The rate of progression in N per month tended

to be higher over the first 5 years (60 months) from
onset of symptoms ()0.90 � 0.74 N per month vs
)0.60 � 0.27 N per month, n = 18, P > 0.05,
n.s.). Patients with onset in bulbar muscles tended
to have a more rapid loss of muscle power,
especially in the lower extremities (Table 3).

Disability and mortality

Thirty-two patients became wheelchair users at a
mean of 119 � 58 months (range 48–267) after
onset of symptoms. Thirty-four patients were still
ambulant at their last visit 120 � 49 (range 47–
325) months from onset. These two groups did not
differ regarding which muscle groups that were
affected at onset or the rate of loss of knee
extension power. However, patients with disease
onset in bulbar muscles tended to have a shorter
time course to use of wheelchair (Table 3).
Twenty-one patients died during follow up. Two

female patients who also had common variable
immunodeficiency (CVID) died due to respiratory
insufficiency at ages 50 and 63 years, 172 and
152 months after IBM onset. Two patients died as
a consequence of complications of immunosup-

Table 1 Patient demographics and back-ground data (mean � 1SD)

Mean � 1SD Median Range

Age at onset (years) 60.2 � 10.1 61 31–78
Males (n = 46) 59.2 � 10.4 59 31–78
Females (n = 20) 61.8 � 9.3 64.5 36–72

Time to first measurement 71.5 � 49.4 60 12–240
Follow up (months) 61.1 � 37.7 55.5 11–211
Onset to last visit (months) 132.6 � 59.1 123 47–325
Number of measurements 9.0 � 5.7 7.5 2–32
Serum CK (lkat ⁄ l) 9.9 � 6.4 8.2 2–36.1

Males 10.6 � 7.0 9.8 2.4–36.1
Females 8.4 � 4.7 6.8 3.0–18.0

The time elapsed from first symptoms of IBM to the first muscle strength mea-
surement and the duration of follow-up in the study are given in months. Serum
creatine kinase (CK) normal values are for males <4.6 and females <3.9 lkat ⁄ l.

Table 2 Changes in muscle strength over time in IBM expressed both as mean change in Newton per month (N per month), and as monthly reduction in percent of initial
strength (% change per month)

No. of
patients

Newton per
month Range

% change per
month Range

Initial
strength Range

All 66 )0.79 � 0.44 )0.79 � 0.49 113.8 � 46.6
Males 46 )0.85 � 0.42 )1.71; )0.03 )0.85 � 0.47 )2.11; +0.02 117.6 � 53.3 22.1; 239
Females 20 )0.65 � 0.44 )1.53; )0.09 )0.63 � 0.50 )1.43: +0.75 105.2 � 24.4 49.8; 150

Elbow flex 65 )0.78 � 0.49 )1.93; 0.34 )0.72 � 0.55 )2.15; +0.36 128.3 � 58.2 22; 262
Elbow ext 65 )0.42 � 0.31 )1.29; +0.17 )0.61 � 0.51 )2.30; +0.25 82.3 � 43.8 14; 199
Hip flex 63 )0.75 � 0.57 )2.52; +0.70 )0.69 � 0.98 )3.87; +3.85 122.7 � 59.0 6; 273
Knee ext 64 )1.22 � 1.00 )3.76; +1.07 )1.12 � 0.62* )2.67; +0.17 125.9 � 72.0 7; 320

The initial muscle strength was the results of the first muscle strength measurement performed. Mean of four muscle groups: elbow flexion, elbow extension, hip flexion and
knee extension as well as values for each muscle group are given. Mean and 1 SD is given as mean � 1 SD.
*P < 0.001 knee extension vs elbow flexion ⁄ elbow extension ⁄ hip flexion.
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pressive treatment both at age 68 years. Excluding
these four patients, the mean age at death was
78.5 years, not obviously lower than normal pop-
ulation life expectancy.

Prognostic factors

The loss of mean muscle strength did not appear to
be statistically significantly influenced by factors
such as gender, level of serum CK at diagnosis, age
at onset of symptoms while the region of reported
initial clinical symptoms of muscle weakness
tended to have some importance (Table 3).

Influence of IS treatment

Twenty-three patients had IS treatment only for a
very short period and were considered un-treated.
Additionally 20 patients had a period without IS of
6 months or longer and had three or more muscle
strength measurements. Together these amounted
to 1995 months of untreated follow-up (followed
mean 46.4, range 11–105 months). The mean
change in muscle strength over the period without
IS was mean )1.03 � 0.58 (range )2.77 to )0.07)%
per month.
Forty-three patients were treated with IS (mean

42.5 � 34.5 months, range 9–148, total 1,828
months). The mean change with IS was )0.76 �
0.66 (range )2.28 to +1.24)% per month which
was significantly lower compared to the total of
untreated periods ()1.03 � 0.58), P = 0.05. Anal-
ysis of the four different muscles showed a signif-
icant positive influence of IS only on elbow flexion
()0.64 � 0.66 vs )0.96 � 0.68% ⁄month, P =
0.029), while elbow extension ()0.46 � 0.65 vs
)0.73 � 0.68% ⁄month, P = 0.068) and hip flexion
()0.67 � 1.02 vs )1.05 � 1.06 ⁄month, P = 0.095)
showed positive trends not reaching statistical
significance. In contrast, knee extension was not
at all influenced by IS treatment ()1.29 � 0.87 vs
)1.38 � 0.76 ⁄month, P = 0.62).

Analysis of those 20 patients who had both a
period of observation with IS treatment (mean
30 � 27.2 months) as well as a period without IS
treatment (mean 42.8 � 25.4 months) showed that
the mean change was )0.77 � 0.76 % ⁄month with
IS compared with )1.08 � 0.68% per month
without IS treatment (n.s, P = 0.171).
Thirteen patients treated with MMF over a

mean 31.6 � 13.1 months showed a change of
)0.67 � 0.45% per month. This is somewhat lower
than the mean of all IS treatments ()0.76 �
0.65% ⁄month, P > 0.05) and significantly lower
than patients without treatment ()1.03 �
0.58% ⁄month, P < 0.05). Onset IBM muscle
weakness in the 13 MMF treated patients was in
proximal parts of the lower extremities in 10,
bulbar in one and distal parts of upper extremities
in two instances. They were treated with MMF
during total 417 months, and were observed in
total 681 months. They had over their total
observed period a mean loss of strength of
)0.85% ⁄month, which is similar to the prognosis
of all patients ()0.79% ⁄month). This indicates
indirectly that the MMF treated patients had at
least the same rate of progression as the other
patients.

Discussion

Data presented in this work is unique in two
principal ways. Firstly it is based on, to our
knowledge, the largest cohort of patients with
definite sporadic IBM followed by serial myome-
try. Secondly, it is a long-term follow-up study
where the entire group of 66 patients was followed
by a single investigator for on average 61.1 months
with a total of just over 4,000 observation months
including data on the �natural course� over 1,995
untreated observational months in 43 patients.
Our results show that the average decline in

muscle power for untreated patient periods, corre-
sponding to the �natural course� of the disease, was

Table 3 Clinical course and prognosis divided on the most prevalent regions of onset of muscle weakness

N

Sum all N Sum all % Sum UE % Sum LE % Wheelchair Deaths Duration

Mean ⁄ Med Mean ⁄ Med Mean ⁄ Med Mean ⁄ Med N % Months N Years

PLE 41 )0.80 ⁄ )0.74 )0.80 ⁄ )0.84 )0.70 ⁄ )0.62 )0.91 ⁄ )0.95 17 42 108 13 15
DUE 8 )0.58 ⁄ )0.56 )0.57 ⁄ )0.44 )0.52 ⁄ )0.45 )0.62 ⁄ )0.51 4 50 157 3 14
B 8 )1.21 ⁄ )1.22 )1.10 ⁄ )1.16 )0.84 ⁄ )0.95 )1.37 ⁄ )1.30 5 62 88 2 15
B + PLE 4 )0.79 ⁄ )0.75 )0.63 ⁄ )0.63 )0.30 ⁄ )0.37 )0.96 ⁄ )0.92 4 100 149 2 11

Proximal lower extremities (PLE), distal upper extremities (DUE), bulbar (B), bulbar and proximal muscles of the lower limbs (B + PLE).
Changes in muscle strength for the sum of all four muscle groups (elbow flex ⁄ ext, hip flex, knee ext), for muscle groups in the upper extremities (UE) (elbow flex ⁄ ext) and
lower extremities (LE) (hip flex, knee ext) expressed in N ⁄ month and % ⁄ month.
The number and proportion of patients using wheelchair and the median duration (in months) from first symptoms of IBM to wheelchair use is given.
The number of patients diseased during follow up and the median duration from disease onset to death is given (in years).
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)1.03 � 0.71% per month. This is in agreement
with earlier publications where follow-up of 11
untreated IBM patients showed a decline in
strength of on average 4% in 6 months (9), which
recalculated corresponds to a loss of 1.2% per
month compared to initial strength at the begin-
ning of the observation period. In another series a
summated MRC score declined by 17% in six
patients who were followed for a mean of
24.5 months (10). We found that knee extension
had a significantly faster rate of decline than elbow
flexion, elbow extension and hip flexion. This
difference was not seen in the series of Rose et al.
(9) where elbow flexion declined by )1.4% per
month compared to initial strength and knee
extension by )0.88% per month of initial strength.
If there is a true difference in rate of deterioration,
it will be important when designing prospective
studies.
We could not provide evidence for any prog-

nostic value for different clinical factors such as
gender, level of serum CK at diagnosis, region of
initial IBM weakness, age at onset or strength at
first measurement.
In a recent study (10) it was shown that patients

with disease onset between 60 and 79 years had a
shorter time to use of assisted walking device
compared to younger patients. However, we did
not find a worse prognosis in older patients either
regarding rate of decline in muscle power or
wheelchair use.
A retrospective analysis of disease course with

and without IS treatment in our patient cohort
suggested a significantly better prognosis, i.e.
slower rate of decline in muscle power, in the IS
treated group ()0.76 � 0.66% per month) com-
pared with the �natural course� ()1.03 � 0.71% per
month). However, in 20 patients in whom we were
able to compare periods with and without IS
treatment, we found no significant difference in
rate of progression with respect to IS treatment.
These latter patients are probably those who, at the
clinical follow up, were considered �non-respond-
ers� and the IS treatment was terminated. The
observed difference between treated ⁄un-treated
periods of 0.27% per month equals 3.2% per year,
a figure very similar to the difference between un-
treated and Mtx treated groups ()0.2 vs )3.4% per
48 weeks) in the study by Badrising et al. (16). It is
of interest that IS seemed to reduce the rate of
progression in our series in elbow flexion by 33%,
elbow extension by 37% and hip flexion by 36%
but in knee extension only a 6% reduction was
found. The reason for the faster rate of decline in
knee extension and, as far as data are obtained in
this study, the complete unresponsiveness to IS

treatment in knee extensors, is still unknown. It
may be speculated that in IBM there is a primary
inflammatory disease mechanism, which may be in
part responsive to IS therapy, but in severely weak
muscles there are other factors, perhaps degener-
ative mechanisms (7) which are of importance and
which are not affected by IS therapy.
Based on the clinical observation that individual

patients on MMF seemed to fare better on the
treatment, we analyzed the results for 13 patients
treated with MMF and found that the decline in
muscle strength during MMF treatment was
somewhat less than the average IS treatment,
and significantly less than during untreated peri-
ods. Further investigations of the usefulness of
MMF in larger prospective controlled studies are
needed in order to assess if MMF is effective in
IBM.
These data on IS treatment have obvious

limitations. This is a retrospective analysis based
on un-blinded data collection. Further, the IS
group consists of a sum of different IS treatments,
but we justify this since all these treatments are
today known to be unable to change the course in
IBM.
The opinion that IBM is a disease with slow

progression does hold true in a proportion of cases,
but a number of patients experience severe muscle
weakness and handicap within 10 years of reported
disease onset. Indeed, in a few patients IBM led to
death caused by respiratory muscle weakness
within 15 years of disease.
Although there was a tendency towards a more

rapid decline inmales, and over the first 5 years after
onset, none of the factors analyzed in this study
reached statistical significance and so did not prove
to be useful prognostic indicators in this group of
patients. However, this study has shown the useful-
ness of myometry in the evaluation of IBMpatients,
and the data may provide a basis for the design and
dimensioning of future clinical trials in IBM.
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