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ABSTRACT
Objective: To determine the frequency of low and high anti-AChR (acetylcholine receptor) antibody titers and to eval-
uate their relationship with clinical severity in myasthenia gravis.
Study Design: Cross-sectional, observational study.
Place and Duration of Study: Department of Neurology, King Edward Medical University/Mayo Hospital, Lahore from
April 2017 to March 2018.
Methodology: Fifty-six seropositive patients, aged between 18-75 years, were included. A blood sample was obtained
from each patient to assess for the anti-AChR antibody titers by enzyme-linked immunosorbent assay (ELISA) technique
and  classified  as  low  (0.4-<50  nmol/L)  and  high  AChR  antibody  titers  (>50  nmol/L).  Clinical  severity  was  graded
according  to  the  Osserman’s  classification.
Results: Out of 56 patients, 51.79% (n=29) were males and 48.21% (n=27) were females, and mean age was 32.73
+8.48 years. Mean anti-AChR antibody titer was found 40.45 + 13.54; 60.71% (n=34) had low and 39.29% (n=22) had
high titers. Upon grading the severity, 1.79% (n=1) had grade I, 25% (n=14) had grade IIa, 26.79% (n=15) had grade
IIb, 37.5% (n=21) had grade III, and 8.93% (n=5) had grade IV. These grades were significantly associated with high/low
titers of anti-AChR antibody (p<0.001) but no significant association was found with age and gender (p=0.39 and 0.19
respectively).
Conclusion: Serum concentration of anti-AChR antibodies has significant association with the clinical severity in myas-
thenia gravis.
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INTRODUCTION

Myasthenia gravis (MG), the most common of neuromuscular
junction disorders, is an acquired, predominantly antibody-me-
diated autoimmune disease in which antibodies are targeted
against nicotinic acetylcholine receptor (AChR) at the neuro-
muscular  junction,  resulting  in  an  overall  reduction  in  the
number of AChRs and damage to the postsynaptic membrane.
Clinical hallmark of MG consists of fluctuating fatigability and
weakness  affecting  ocular,  bulbar  and  proximal  skeletal
muscles.1
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In generalised MG, AChR antibodies are detected in up to 85% of
patients,  whereas  in  purely  ocular  MG,  only  about  50%  of
patients are antibody positive.2 Three subtypes of AChR anti-
bodies have been identified: binding, blocking, and modulating.
These lead to AChR loss on the postsynaptic membrane via
accelerated receptor degradation or receptor blockade. AChR
modulation is caused by antibodies that cross-link AChRs and
facilitate endocytosis, resulting in receptor loss on the postsy-
naptic membrane. In addition, complement-mediated damage
to  the  postsynaptic  membrane  results  in  fewer  membrane
folds.3

Presence of these anti-AChR antibodies are specific for MG.4 It is
observed  that  patients  with  severe  generalised  MG  and/or
thymoma tend to have higher titers of AChR antibodies and
greater  activity  of  AChR  modulating  antibodies.5  However,
some patients with severe muscle weakness have low titers of
antibodies, and some patients with only ocular MG or in remis-
sion have high titers. These paradoxical findings reflect hetero-
geneity in the specificities, affinities and idio-types of anti-AChR
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antibodies. In general, the AChR antibody titer is directly propor-
tional to the disease severity, high AChR antibody titers are asso-
ciated with progression from ocular to generalised MG 6,7 and
more  propensity  for  myasthenic  crisis.8  In  a  study  done  by
Somnier,9  anti-AChR antibody titres  were found to  correlate
with the clinical severity, gender and thymus pathology. Simi-
larly, Heldal et al.,10 also found a positive association between
AChR  antibodies  concentration  and  clinical  severity  of  the
disease. Contrarily, various studies have found no or only weak
association between AChR antibody titers and clinical severity
in MG.11-14

As the literature provides conflicting evidence of the relation-
ship  between  anti-AChR  antibody  titers  and  the  disease
severity in MG, more research is a need of the hour for better
understanding of this relationship and subsequent modification
in  the  management  strategies.  Furthermore,  the  only  local
study by Aurangzeb et al. 11 conducted a decade ago, also failed
to establish any kind of relationship between these two entities.
So, this study was aimed at determining the frequency of low
and high anti-AChR antibody titers and evaluating their poten-
tial relationship with the clinical severity in myasthenia gravis.

METHODOLOGY

This cross-sectional study was conducted in the Department of
Neurology,  King  Edward  Medical  University/Mayo  Hospital,
Lahore, from April 2017 to March 2018. After getting approval
from the Institutional Review Board, 56 newly-diagnosed sero-
positive MG patients of both genders aged between 18-75 years
were included. Sample size was calculated with 95% confidence
interval, 13% margin of error; and expected percentage of anti-
AChR antibody titer as 42.2%.11 MG was defined as having signs
and symptoms with fatigability, positive stigma test, positive
repetitive nerve stimulation (RNS) and positive anti-AChR anti-
body titer (>0.4 nmol/L). Seronegative MG and patients with
thymoma,  Lambert-Eaton  myasthenic  syndrome,  muscular
dystrophies, thyrotoxicosis, polymyositis, rheumatoid arthritis,
spinal muscular atrophy, congenital myasthenic syndrome and
familial MG, all were excluded from the study.

A blood sample of 2 ml was taken from each patient in red-top
tube to assess the anti-AChR antibody titers by the enzyme-
linked immunosorbent assay (ELISA) technique at the time of
admission,  before  starting  the  immunosuppressive  therapy,
and were classified as low (0.4-<50 nmol/L) and high AChR anti-
body titers (>50 nmol/L) because the reported average titer is
about 50 nmol/L for the generalised MG.15 Clinical severity was
graded  according  to  the  Osserman’s  classification  of  myas-
thenia gravis: Grade I, focal disease (restricted to the ocular
muscle); grade II, generalised disease that is either mild (IIa) or
moderate (IIb); grade III, acute severe generalised disease with
respiratory failure; and grade IV, severe generalised disease
with respiratory failure (progression within 2 years).16 Verbal
informed consent was taken from each patient before enroll-
ment in the study; and all data were collected on a pre-designed
proforma.

The data were analysed by Satistical Package for Social Sciences
(SPSS) version 22 software. Means and standard deviations were
calculated for quantitative variables like age and anti-AChR anti-
body titer. Percentages and frequencies were calculated for qual-
itative variables like gender, high/low antibody titer and grades
of severity. Relationship between the clinical severity of MG and
anti-AChR antibody titer was found. Data was stratified for age
and gender to address effect modifiers. Post-stratification Chi-
square  test  was  applied  to  look  for  the  significance,  p-value
<0.05 was considered statistically significant.

RESULTS

Out of 56 seropositive MG patients, age distribution showed
78.57% (n=44) were between 20-40 years; and 21.43% (n=12)
were between 41-51 years, mean and SD was calculated as
32.73 + 8.48 years. Gender distribution showed 51.79% (n=29)
were males and 48.21% (n=27) were females. Mean anti-AChR
antibody  titer  was  calculated  as  40.45  +  13.54  nmol/L.
Frequency of low/high anti-AChR antibody titer showed 60.71%
(n=34) had low and 39.29% (n=22) had high antibody titers.
Table I: Comparison of frequency of grades of severity in myasthenia
gravis with high/low Anti-AChR antibody titers (n=56).

Grades of
severity in
myasthenia
gravis

Anti-AChR antibody titers

p<0.001

High Low Total

I 0 1
(2.94%)

1
(1.79%)

IIa 0 14
(41.17%)

14
(25%)

IIb 0 15
(44.12%)

15
(26.79%)

III 17
(77.27%)

4
(11.76%)

21
(37.5%)

IV 5
(22.72%) 0 5

(8.93%)

Total 22
(39.29%)

34
(60.71%) 56

p-value < 0.05 was considered significant.

Table  II:  Stratification  for  frequency  of  high/low Anti-AChR antibody
titers with regards to age and gender (n=56).

 
High/Low Anti-AChR antibody

titers Total
High Low

Age
(years)

20-40 16 (72.72%) 28 (82.35%) 44 (78.57%)
41-51 6 (27.27%) 6 (17.65%) 12 (21.43%)

Total 22 (39.29%) 34 (60.71%) 56
p=0.39

Gender
Male 9 (40.91%) 20 (38.24%) 22 (39.29%)
Female 13 (59.09%) 14 (61.76%) 34 (60.71%)

Total 22 (39.29%) 34 (60.71%) 56
p=0.19
*p-value <0.05 was considered significant.

Frequency of the grades of clinical severity in myasthenia gravis
patients showed that 1.79% (n=1) had grade I, 25% (n=14) had
grade IIa,  26.79% (n=15)  had grade IIb,  37.5% (n=21)  had
grade III, and 8.93% (n=5) had grade IV. Comparison of frequen-
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cies of clinical severity grades in myasthenia gravis in patients
with  low  and  high  anti-AChR  antibody  titers  was  done  that
showed significance (p<0.001, Table I).

Cross-tabulations of age, and gender with high/low anti-AChR
antibody  titers  were  found  insignificant  (p=0.39  and  0.19
respectively, Table II).

DISCUSSION

This  study showed that  out  of  56  seropositive  MG patients,
60.71% (n=34) had low and 39.29% (n=22) had high anti-AChR
antibody titers; and these titers have significant association
(p<0.001) with the clinical severity in MG. However, no associa-
tion was found with age and gender (p=0.39 and 0.19, respec-
tively). These findings are consistent with that of Somnier,9 who
also found a positive correlation between anti-AChR antibodies
titers and clinical severity in MG. In addition, he also reported
that pathology of thymus and gender has significant relation-
ship with anti-AChR antibody titers; though that is not seen in
this study (p=0.19).

Strong association between anti-AChR antibodies and clinical
severity was also demonstrated by Tindall studied patients in
remission or with only ocular symptoms, who differed signifi-
cantly from those with generalised disease (p<0.01 and <0.05
respectively).17 Similarly, Heldal et al. also found positive associ-
ation between the concentration of anti-AChR antibodies and
Myasthenia Gravis Foundation of America (MGFA) score that
was used to grade the clinical severity in MG.10 This scoring
system is similar to Osserman’s classification, which is used in
this study. She reported that anti-AChR antibody titers reflect
the degree of medical response and assist in the decision of
modifying  or  keeping  the  immunosuppressive  therapy
unchanged  regarding  the  therapy  and  its  dose.  She  also
observed that the association between changes in anti-AChR
antibody titers and MGFA score had no longer remained signifi-
cant after three years of the disease probably, due to long-term
immunosuppression.

Several possible explanations exist for the disparity between
absolute titer and the disease severity, one or more of which
may be responsible, i.e. presence of more than one idio-type of
the antibodies within each patient; differences in the immuno-
globulin  class;  variation  of  the  complement  fixation  and/or
increased cross-linking, and direct interference with the acetyl-
choline  binding  sites.  All  these  factors  lead  to  paradoxical
findings of low antibody titers in some patients of severe muscle
weakness, and high antibody titers in some patients in remis-
sion or having only ocular symptoms.

Several  studies  have  found  no  or  only  weak  association
between AChR antibody titers and clinical grades of severity in
MG. Lindstrom et al. found that neither the presence of anti-
AChR antibodies nor its titer has correlation with age, gender,
duration of the disease and immunosuppressive treatment,18

contrary  to  the  results  reported  by  Heldal  et  al.10  However,
Limburg et al. and Mantegazza et al. both provided evidence for
an association between anti-AChR antibody titer, and age at

onset and duration of the disease.13,19  Their findings are not
consistent with the present as there was no significant relation-
ship  between  anti-AChR  antibody  titers  and  age  of  the  MG
patients (p =0.39).

Sanders et al.14 demonstrated that change in anti-AChR antibody
levels correlates only weakly with change in clinical severity of
MG.  Eymard  also  concluded  that  neither  anti-AChR  antibody
level  nor  antigenic  repertoire  correlates  with  the  disease
severity.12 Similarly, in the only related study done in Pakistan by
Aurangzeb  et al. about a decade ago,11 also failed to establish
any relationship between serum concentration of anti-AChR anti-
bodies and clinical severity in MG; whereas, we found significant
correlation between these two entities (p<0.001). The present
results are also consistent with a recent study done in Taiwan,20

which has suggested that anti-AChR antibodies are not only a
diagnostic marker but also an acceptable predictive marker for
the outcome in patients with myasthenia gravis.

This study has a few limitations; firstly, it is a single-centre study;
secondly, due to inclusion of only seropositive MG patients, the
heterogeneous  characteristics  of  seronegative  MG  patients
could  not  be  assessed.  Lastly,  being  a  government  hospi-
tal-based study conducted on the patients belonging to the lower
socio-economic status, the results cannot be generalised.

CONCLUSION

Anti-AChR antibody titers have a significant association with the
clinical  severity  in  myasthenia  gravis.  So,  it  can  be  recom-
mended  to  monitor  the  serum  concentration  of  these  anti-
bodies for better optimisation of immunosuppressive therapy in
these patients. Thus, further studies are needed for the formal
development of rigorous clinical practice guidelines.
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