
Baseline Decrement in Patients with
Mild Myasthenia Gravis Predicts
Immunomodulation Treatment
Alon Abraham , Leif E. Lovblom, Vera Bril

ABSTRACT: To explore whether higher degrees of electrophysiological abnormalities are associated with a more frequent exposure to
a more aggressive treatment regimen, we performed a retrospective chart review of patients attending the neuromuscular clinic from June
2012 to December 2015 and included 87 patients. We compared treatment regimens during the follow-up period between patients with
high and low jitter and decrement. Myasthenia gravis patients with high jitter or decrement at baseline were more frequently treated with
intravenous immunoglobulins (IVIG) and/or plasma exchange (PLEX) during the follow-up period. In patients with mild disease, IVIG or
PLEX treatment was associated with high decrement.

RÉSUMÉ: La diminution initiale du potentiel moteur de patients atteints de myasthénie grave peut permettre de prédire le type d’immuno-
modulation thérapeutique prodiguée. Afin d’explorer dans quelle mesure des niveaux plus élevés d’anomalies électro-physiologiques peuvent être
associés à une exposition davantage fréquente à des régimes de traitement plus vigoureux, nous avons effectué un examen rétrospectif des dossiers de
patients, 87 au total, s’étant présentés à une clinique neuromusculaire de juin 2012 à décembre 2015. Nous avons alors comparé les régimes de traitement
des patients montrant de basses mesures de gigue (jitter) et une faible diminution d’amplitude du potentiel d’action au cours de leur période de suivi avec
les régimes de traitement d’autres patients pour qui ces mesures étaient élevées. Les patients atteints de myasthénie grave (MG) dont les mesures de gigue
et la diminution d’amplitude du potentiel d’action étaient initialement élevées ont été plus fréquemment traités, lors d’un suivi, avec des immunoglo-
bulines intraveineuses et/ou des échanges plasmatiques. Chez les patients atteints de la forme bénigne de cette maladie, ces deux traitements ont été
associés à une diminution d’amplitude du potentiel d’action plus élevée.
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Electrophysiological confirmation of impaired neuromuscular
transmission is commonly performed in myasthenia gravis (MG)
and includes single fiber electromyography (SFEMG) and repeti-
tive nerve stimulation (RNS). While decrement reflects neuromus-
cular transmission failure at the neuromuscular junction, SFEMG
can detect even a delay in neuromuscular transmission and is
therefore more sensitive. The value of electrophysiological evalua-
tion in MG extends beyond the ability to diagnose impaired
neuromuscular transmission and is correlated with disease severi-
ty.1,2 In addition, the electrophysiological findings might assist in
predicting the risk for disease exacerbations and even suggest
treatment responsiveness.3 Similar results were not found for
acetylcholine receptor antibodies.4 In the current study, we aimed
to explore whether higher degrees of electrophysiological abnor-
mality at baseline are associated with more frequent exposure to a
more aggressive treatment regimen. As electrophysiological find-
ings are associated with worse clinical severity2 and a higher risk
for exacerbations even with mild symptoms,3 we hypothesized that
more severe electrophysiological findings would be associated with
more frequent exposure to more aggressive treatment regimens.

We performed a retrospective chart review of 134 patients
referred to the Prosserman Family Neuromuscular Clinic at the
University Health Network from June 2012 to December 2015
for possible MG, who were then diagnosed as having the disorder

at this initial visit. MG diagnosis was performed by a neuromus-
cular expert (VB) in all patients, based on a compatible clinical
presentation supported by abnormal SFEMG findings. In addi-
tion, all patients underwent routine detailed clinical history taking
and comprehensive neurological examination, with assessment of
disease severity by the quantitative myasthenia gravis score
(QMGS)5 at baseline visit in most patients. Eighty-seven patients
who returned for follow-up in our clinic were included in the
current study. The mean follow-up period was 2.6 ± 1.7 years.
The remaining 47 patients who did not return for follow-up
(reason unknown) did not differ from the 87 patients who did
return for follow-up in terms of demographic, clinical, and
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electrophysiological findings (data not shown) and were excluded
from further analysis. We recorded demographics, MG-related
symptoms, QMGS, and electrophysiological findings6 at the
baseline (first) visit. In addition, we recorded serology results,
follow-up duration, and clinical symptoms at the last follow-up
visit, and MG treatments were given within the follow-up period.
Only relatively common treatments given in our clinic were
recorded, including pyridostigmine, prednisone, azathioprine,
mycophenolate, intravenous immunoglobulins (IVIG), and plas-
ma exchange (PLEX). QMGS was not performed at the last
follow-up visit, as our practice changed in 2015 when we started
to use the myasthenia gravis impairment index.7

The electrophysiological assessment included SFEMG and
RNS and was performed in the frontalis muscle in all patients
prior to clinical evaluation or referral letter review, to maintain
testing objectivity. However, as the clinic routine is to evaluate
patients with suspected MG on specific days, the clinic staff was
aware of the suspicion of MG. MG-related symptoms were
compared between patients who had higher (≥100 μs) and lower
mean jitter values, and between patients who had higher (≥20%)
and lower decrement values at the baseline visit and at the last
follow-up visit. These specific electrophysiological cut-off values
were used due to their simplicity, and based on a previous study
demonstrating the association of higher values with a more severe
disease.2 In addition, we compared treatment regimens given
within the follow-up period between patients with higher
(≥100 μs) and lower jitter and higher (≥10% and ≥20%) and

lower decrement values (in the total cohort, in patients with
QMGS < 10.5 indicating mild disease, and in patients with
QMGS > 10.5, indicating moderate to severe disease).8

The Research Ethics Board of the University Health Network
approved the study protocol and waived informed consent.

Statistical analysis was performed using SAS version 9.4
(SAS Institute, Cary, North Carolina, USA). Demographic,
MG-related symptoms, serologic findings, and MG treatments
are presented as means and standard deviations or as numbers
and percent, as appropriate, and comparison of characteristics
between high and low decrement and jitter values was performed
using the t-test or the χ2-test. Fisher’s exact test was used in place
of the χ2-test when expected counts were less than five. Odds
ratios (ORs) (and their 95% confidence intervals) of receiving
treatment in the presence of high jitter or high decrement values
(compared to those with low jitter or decrement values) were
calculated using logistic regression. Significance was set at a
p-value < 0.05 (two-tailed).

MG patients with more severely abnormal electrophysio-
logical parameters (decrement ≥20% or jitter ≥100 μs recorded
from the frontalis muscle) at baseline were more frequently
seropositive and had generalized disease, with a higher QMGS
at baseline. During the follow-up period, the most common
treatment included mestinon, followed by prednisone and
azathioprine (Table 1). There was no difference in treatment
doses between groups, except higher dose of mestinon in patients
with decrement ≥20% (324 vs. 212 mg, p= 0.01). Patients with

Table 1: Comparison of baseline characteristics and treatment during follow-up period between patients with high and low
decrement and jitter values

n

Decrement Jitter

<20% ≥20% p-value <100 μs ≥100 μs p-value

75 10 48 39

Age (y) 59 ± 17 57 ± 16 0.72 60 ± 17 58 ± 16 0.44

Woman, n (%) 28 (37) 3 (30) 0.74 18 (38) 14 (36) 0.88

Duration (y) 4.0 ± 7.0 4.3 ± 7 0.88 4.2 ± 7.7 3.7 ± 5.4 0.75

Generalized 49 (65) 9 (90) 0.16 27 (56) 33 (85) 0.004

QMGS 7.5 ± 4.6 13.9 ± 5.9 <0.001 7.2 ± 4.9 9.6 ± 5.1 0.05

AchRAb 28/40 (70) 7/8 (88) 0.42 13/23 (57) 24/27 (89) 0.001

F/U Duration (y) 2.5 ± 1.7 3.0 ± 1.0 0.40 2.5 ± 1.9 2.7 ± 1.2 0.60

Thymectomy 20 (27) 5 (50) 0.13 12 (25) 13 (33) 0.39

Treatment during follow-up period

Mestinon 66 (88) 9 (90) 0.85 41 (85) 35 (90) 0.55

Prednisone 52 (69) 7 (70) 0.97 31 (65) 30 (77) 0.21

Azathioprine 34 (45) 6 (60) 0.38 20 (42) 20(51) 0.37

Mycophenolate 18 (24) 4 (40) 0.28 11 (23) 13 (33) 0.28

IVIG 14 (19) 5 (50) 0.026 7 (15) 13 (33) 0.04

PLEX 7 (9) 4 (40) 0.007 3 (6) 8 (21) 0.06

Y=years; QMGS=quantitative myasthenia gravis score; AchRAb=elevated titer of acetylcholine receptor antibodies; F/U=follow-up; IVIG=intravenous
immunoglobulins; PLEX=plasma exchange.
Data presented as n (%) or mean ± SD.
Significant p-values (<0.05) are shown in bold.
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higher decrement at baseline (≥10%) were more frequently
treated with IVIG and PLEX, while patients with higher jitter
were more frequently treated with IVIG (Table 1). Patients with
high decrement had more frequent bulbar and respiratory symp-
toms at baseline, and more frequent bulbar symptoms at follow-
up. In contrast, patients with high jitter had more frequent bulbar
and respiratory symptoms only at the baseline visit (Table 2). MG
patients with more severely abnormal electrophysiological
parameters (either decrement ≥10% or jitter ≥100 μs) and
patients with high QMGS (>10.5) were more frequently treated
with IVIG and PLEX (Table 3). However, in a subgroup analysis
including two groups with mild (QMGS < 10.5) and moderate to
severe disease (QMGS > 10.5), only patients with mild disease
and high decrement values (≥10%) were more frequently treated
with IVIG and PLEX (ORs 6.7 and 21.5, respectively), while
high jitter values were associated with a higher frequency of
mycophenolate treatment (Table 3).

The current study results show that MG patients with high
decrement (>10%) and jitter (>100 μs) at baseline were consider-
ably more likely to be treated during the follow-up period with
immunomodulation, including IVIG and PLEX. These results are
not surprising considering that more severely abnormal electro-
physiology is associated with a more abnormal clinical status2,9 and
a higher relapse rate.3 While IVIG or PLEX treatment is not
infrequent in patients with a moderate to severe disease, it is rarely
used in patients with mild disease, unless clinical deterioration
occurs. However, there are currently no validated biomarkers
allowing prediction of clinical deterioration in MG patients. Our
study results show that high decrement at baseline in patients with
mild disease is associated with a higher risk for future IVIG or
PLEX treatment, even after adjusting for clinical severity (after
splitting patients into two groups based on severity and adjusting
OR for QMGS), reflecting potentially an independent prognostic
role for decrement. Consequently, patients with mild disease and

high decrement might benefit from more counselling regarding
identifying and managing increasing symptoms earlier, and perhaps
more frequent follow-up to detect clinical deterioration, although
this assumption needs to be validated in prospective studies.
Furthermore, although both patients with high jitter and decrement
had more frequent bulbar and respiratory symptoms as baseline
visit, only patients with high decrement continued to present more
frequent bulbar and respiratory symptoms at the last follow-up visit,
further supporting the utility of decrement as a robust prognostic
tool. The absence of similar associations with high jitter might
imply a need for a different cut-off value, or alternatively reflect the
superiority of decrement recording for prognostic purposes.

Although patients with either high decrement or jitter had
more abnormal clinical features at baseline, all showed a trend for
improvement at the last follow-up visit, most likely reflecting
treatment efficacy.

The current study has several limitations. It was designed as a
retrospective study, and therefore the treating physician was not
blinded to electrophysiological findings. However, as treatment
decisions in our center are based on clinical grounds, it is unlikely
that baseline electrophysiological findings had a significant impact
on the decision to initiate immunomodulatory treatments such as
IVIG or PLEX in later visits. Furthermore, we did not include a
sufficient number of patients in order to explore differences in less
frequent treatments, such as rituximab or cyclophosphamide, and
had 12 patients with mildMG and decrement≥10%, and only 2 with
decrement ≥20%. In addition, we used electrophysiological data
from a single cranial muscle (frontalis), and therefore cannot address
the generalizability of the study results for other muscles. We also
used previously defined cut-off values for jitter (>100 μs) and
decrement (>10%),2 which may not be optimal for predicting
response to different treatment regimens. Finally, our follow-up
period was limited (less than 3 years), and therefore we cannot
predict whether a similar trend would be demonstrated also in the

Table 2: Comparison of symptoms between MG patients with high and low decrement and jitter values at baseline and last
follow-up visit

Decrement

Baseline Follow-up

<20% ≥20% p-value <20% ≥20% p-value

n 75 10 75 10

Ptosis 49 (65) 7 (70) 0.77 32 (43) 3 (30) 0.44

Diplopia 44 (59) 6 (60) 0.94 26 (35) 1 (10) 0.16

Bulbar 30 (40) 9 (90) 0.005 17 (23) 6 (60) 0.013

Respiratory 12 (17) 6 (60) 0.002 8 (11) 3 (30) 0.087

Limb weakness 23 (31) 6 (60) 0.066 16 (21) 2 (20) 0.92

Jitter <100 μs ≥100 μs p-value <100 μs ≥100 μs p-value

n 48 39 48 39

Ptosis 32 (67) 25 (64) 0.81 23 (48) 12 (31) 0.11

Diplopia 27 (56) 24 (62) 0.62 18 (38) 9 (23) 0.15

Bulbar 14 (29) 26 (67) <0.001 10 (21) 14 (36) 0.12

Respiratory 5 (11) 13 (35) <0.01 4 (8) 8 (21) 0.10

Limb weakness 12 (36) 17 (22) 0.07 9 (19) 11 (28) 0.30

Data presented as n (%).
Significant p-values (<0.05) are shown in bold.
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longer term. In conclusion, in patients with mild MG, more severely
abnormal electrophysiological findings may be associated with more
frequent exposure to more aggressive treatment regimens.
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