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Abstract

Background: There are limited data on the impact of myasthenia gravis (MG) on real-world
healthcare resource use (HCRU] and patient burden in the United States.
Objectives: This study aims to assess HCRU in patients with MG using data from a US health

claims database.

Design: A retrospective, database study of adult patients newly diagnosed with MG, using the
IBM® MarketScan® Commercial Claims and Encounters and Medicare supplemental health

insurance claims database.

Methods: Patients with =2 MG International Classification of Disease diagnosis codes

=3 months apart were followed from the date of their first MG diagnosis record or start of
treatment. HCRU and use of immunoglobulins and plasma exchange during follow-up was
assessed, as well as comorbidities, hospitalizations, emergency room (ER) visits, intensive
care unit (ICU) admissions, and specialist visits per year after diagnosis, and compared with

age- and sex-matched non-MG controls.

Results: During 2010-2019, 7194 patients were followed for up to 10years (median=2.3years).
During follow-up, patients with MG were 2.6-fold more likely than controls to be hospitalized,
and 4.5-fold more likely to be admitted to an ICU. Risk and numbers of ER admission,
hospitalization, and ICU visits were the highest in the 12months post-diagnosis of MG and
were consistently higher than controls during follow-up. MG was the main cause for most

hospitalizations.

Conclusion: Patients with MG have higher HCRU, compared with the age- and sex-matched
non-MG controls. The early years after MG diagnosis are a period of particularly high
healthcare burden, with many patients requiring hospitalization and ICU care to manage

serious exacerbations.
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Introduction

Myasthenia gravis (MQG) is a rare autoimmune
disorder characterized by fluctuating skeletal
muscle weakness and fatigue. It is a disease of the
neuromuscular junction (NMJ) in which antigen-
specific antibodies are directed against the acetyl-
choline receptor (AChR) or muscle-specific
tyrosine kinase in most patients.’> In AChR
autoantibody-positive MG, the development of
pathogenic autoantibodies activates the comple-
ment cascade, causing damage to the NM]J and
impaired muscle contraction.?

International consensus guidance for the manage-
ment of MG recommends acetylcholinesterase
inhibitors (AChEIs) as part of patients’ initial
symptomatic treatment, followed by non-specific
immunosuppression with corticosteroids (CSs)
and non-steroidal immune suppressants (NSIST's)
in patients with an insufficient response to
AChEIL* While sometimes used as maintenance
treatments for chronic use,? intravenous immuno-
globulin (IVIg) and plasma exchange (PLEX) are
predominately used as short-term, acute treat-
ments in patients for whom a rapid response to
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Figure 1. Study design.

AChE, acetylcholinesterase; ER, emergency room; ICU, intensive care unit; IVlg, intravenous immunoglobulin; MG,

myasthenia gravis; PLEX, plasma exchange.

treatment is required, such as in the case of exa-
cerbations or myasthenic crises.* Subcutaneous
immunoglobulin (SCIg) is an emerging therapeu-
tic option in the chronic maintenance of MG,
which has the potential for improved ease of use
compared with IVIg.56 Increased understanding
of immunological targets has paved the way for
more selective, targeted therapies coming to mar-
ket, which include complement inhibitors and
neonatal Fc receptor inhibitors.®

Despite treatment, people with inadequately con-
trolled MG can experience increased healthcare
utilization and costs compared with nonrefractory
MG or the general US population.”® As identi-
fied by a systematic review published in 2020, the
main factors driving healthcare costs of MG are
hospitalizations, myasthenic crises, and IVIg and
PLEX use.!? Patients in the United States who
received more than 20 IVIg single infusions over
2years accounted for 62% of all MG-related
pharmacy costs.!!

There are a few published studies on real-world
healthcare resource use (HCRU) in patients with
MG, and further data are required to fully under-
stand the impact MG has on healthcare resource
utilization and patient burden. The IBM®
MarketScan® database includes enrollment his-
tory and claims from inpatient, outpatient and
emergency care (diagnosis, procedures, and
administered drugs), and pharmacy services (pre-
scriptions) for approximately 50 million covered
persons in the United States annually from 2010
to 2019. Using this large, real-world database, we
conducted a retrospective analysis of US insur-
ance claims data from patients diagnosed with

MG in the United States to assess their healthcare
resource utilization.

Materials and methods

Study design and data source

This was a retrospective database study of newly
diagnosed people with MG during 2010-2019
from the IBM® MarketScan® Commercial Claims
and Encounters and Medicare supplemental, a
commercial healthcare claims database that
includes insurance claims from US employees
and their dependents, representing all US census
regions. The database is Health Insurance
Portability and Accountability Act (HIPAA)
compliant, and all patient data were de-identified
before delivery to the study team. Patients with
MG were identified using the International
Classification of Diseases, Ninth and Tenth Revision
(ICD-9 and ICD-10) codes for MG (ICD-9
358.0 including 358.00 and 358.01, and ICD-10
G70.0 including G70.00 and G70.01).
Information on their medical and pharmacy
encounters, including hospital visits and specialist

visits, was assessed, wusing ICD-9-Clinical
Modification, ICD-10, Healthcare Common
Procedure Coding System, and Current

Procedural Terminology-4 codes (Figure 1). The
index date was defined as either the (1) date of
first MG diagnosis, (2) date of start of AChEI, or
(3) date of first Ig (includes IV and SC) or PLEX
therapy, whichever came first. AChEI was chosen
as it is generally reserved only for treatment of
patients with MG; Ig and PLEX therapy were
chosen to account for patients presenting with
severe MG or MG crises who were likely to be
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initially treated with Ig or PLEX therapy. As ster-
oids and non-steroidal immunosuppressants (e.g.
azathioprine) are often used to treat other indica-
tions, treatment initiation with these drugs was
not chosen as an alternative index date. Patients
were followed until discontinuation of continuous
medical and pharmacy benefits enrollment, end
of study period, death, or end of database cover-
age period, whichever came first.

Study population

The study population consisted of patients who
were aged =18years and were registered with at
least two MG diagnosis codes as described above,
a minimum of 3 months apart. Patients were also
required to have had at least 1year of continuous
medical and pharmacy benefits membership prior
to the index date (an enrollment gap of up to
60days was allowed), and to ensure that only
incident patients were included, a washout period
of at least 12months prior to the index date (no
MG medical encounters, AChEI, Ig, or PLEX
use) was applied.

A matched general population control cohort was
created; patients were selected among health plan
members with no medical claims with a diagnosis
code for MG (358.0x or G70.0x) at any time dur-
ing the study period and were matched to patients
in the MG cohort 5:1 by age and sex. For the
control cohort, a patient with MG’s index date
was used as a ‘pseudo-index date’ for the matched
patients in the general population control group.

Study outcomes

The study outcome measures for both patients
with MG and their matched controls, included
comorbidities, reported before and after index
during follow-up, and HCRU in terms of emer-
gency room (ER) visits, intensive care unit (ICU),
hospital admissions, visits to outpatient clinics,
neurologist, and other specialist visits at baseline
(12 months prior to index date), during all follow-
up periods, and per year during the first 5years
after index date. In addition, for patients with MG
only, HCRU directly related to MG was recorded.
Furthermore, for patients with MG, clinical out-
comes including MG exacerbations, myasthenic
crises, and use of IVIg and PLEX treatment were
also assessed during follow-up time and per year
after index date. Definitions of these outcomes are
presented in Appendix Table 1.

Results

Demographics and comorbidities

Between 2010 and 2019, 7194 newly diagnosed
patients with MG (aged =18 years) were followed
for up to 10years, with a mean follow-up time of
2.84years (median=2.3years). Almost half of
patients were male (49%). Overall, the mean age
at diagnosis was 60years, and 23% of patients
had early onset MG (aged <50years at time of
diagnosis) (Table 1). Compared with 35,970 age-
and sex-matched controls, patients with MG had
more comorbidities at baseline and higher risk of
developing new comorbidities during follow-up
(Table 2). Prior to index date, 36% of patients
with MG and 29% of controls had dyslipidemia,
23% and 16% had type 2 diabetes, 12% and 6%
were obese, 5% and 3% had osteoporosis, and
19% of patients with MG versus 11% of controls
had anxiety and/or depression. During follow-up
(median=2.3years), new cases of dyslipidemia
were reported in 29% of patients with MG, type
2 diabetes in 14% of patients with MG, obesity in
20% of patients with MG, osteoporosis in 8% of
patients with MG, and anxiety and/or depression
in 25% of patients with MG. During follow-up,
compared with age- and sex-matched controls,
patients with MG had 2-fold higher risk of auto-
immune disease and type 2 diabetes, 1.7-fold for
obesity, 1.8-fold for osteoporosis, and 1.9-fold for
anxiety and/or depression. The highest difference
was observed for risk of systemic infections, with
a rate ratio (RR) of 3.98 (Table 2).

HCRU and clinical events

Overall, 61% of patients with MG included in this
cohort had at least one ER visit during follow-up,
with the risk of an ER visit being 2.2-fold higher
than for controls (increased risk=31.7 versus 14.4,
respectively). The risk of an ER visit was the high-
est during first year after index date, with 43% of
patients with MG visiting the ER at least once
(Figure 2(a)). Event rates of MG-related ER visits
in patients with =1 event declined from 2.53 per
patient per year (PPY) during Year 1 to 2.42 per
PPY during Year 5; on average, patients with MG
had 0.48-0.73 additional visits per PPY more than
sex- and age-matched controls (Figure 3(a)).
During follow-up, 48% of patients with MG were
hospitalized; 33% during Year 1, with declining
numbers over the course of the disease to around
16% during Year 5 (Figure 2(b)). As a compari-
son, around 8% of controls were hospitalized
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Table 1. Baseline demographics of MG cohort (N=7194).

Male Female Combined
Patients included, n (%) 3541 (49) 3653 (51) 7194 (100
Age at diagnosis, mean (years) 63.3 56.6 60.0

Patients with early onset MG (<50years at time of diagnosis, n (%) 483 (14] 1170 (32) 1653 (23]
Follow-up time, years, mean (median) 2.77(2.24) 2.91(2.38) 2.84(2.30)
Healthcare insurance at enrollment, n (%)

Commercial 2023 (57) 2607 (71) 4630 (64)
Medicare 1518 (43) 1046 (29) 2564 (36)

MG, myasthenia gravis.

Table 2. Incidence of comorbidities among patients with MG and age- and sex-matched controls 1year prior to index date and new
cases reported during follow-up.

Description 1year prior to index Follow-up after index
Patients with  Controls, n (%) Patients with  Controls, n (%) Patients with Controls RR
MG, n (%) (N=35,970) MG, n (%) (N=35,9702) MG IR (95% Cl)
(N=7194) (N=71942) IR (95% CI)
Autoimmune diseaseb 658 (9.15) 1822 (5.07) 649 (9.93) 1760 (5.15) 3.78 1.89 2.00
(3.51-4.08) (1.80-1.98)
Anxiety 766 (10.65) 2085 (5.80) 1116 (17.36) 3403 (10.04) 6.87 3.79 1.81
(6.49-7.27) (3.67-3.92)
Depression 951 (13.22) 2621 (7.29) 1166 (18.68) 3268 (9.80) 7.60 3.70 2.05
(7.19-8.03) (3.58-3.83)
Dyslipidemia 2598 (36.11) 10,406 (28.93) 1654 (35.99) 7428 (29.06) 17.35 13.07 1.33
(16.61-18.13) (12.80-13.35)
Obesity 848 (11.79) 2158 (6.00) 1251 (19.71) 4040 (11.95) 7.89 4.55 1.73
(7.48-8.32) (4.42-4.69)
Osteoporosis 342 (4.75) 1107 (3.08) 561 (8.19) 1594 (4.57) 3.08 1.67 1.84
(2.84-3.34) (1.59-1.75)
Type 2 diabetes 1634 (22.71) 5896 (16.39) 793 (14.26) 2275 (7.56) 5.60 2.81 1.99
(5.24-5.99) (2.70-2.93)
Hypertension 3631 (50.47) 13,997 (38.91) 1273 (35.73) 5892 (26.81) 17.50 11.83 1.48
(16.65-18.39) (11.55-12.12)
Infection-related 91(1.26) 204 (0.57) 482 (6.79) 715 (2.00) 2.49 0.71 3.51
hospitalization (2.28-2.71) (0.66-0.77)
Systemic infection® 98 (1.36) 203 (0.56) 620 (8.74) 811 (2.27) 3.22 0.81 3.98
(2.98-3.48) (0.76-0.87)

Cl, confidence interval; IR, incidence rate; MG, myasthenia gravis; RR, rate ratio.

aThe denominator for the percentages in these columns is the number of patients who had the comorbidity in the 12 months prior to index
subtracted from the total N.

PAutoimmune diseases include autoimmune thyroiditis, rheumatoid arthritis, systemic lupus erythematosus, type 1 diabetes, ankylosing
spondylitis, psoriasis, psoriatic arthritis, Crohn’s disease, and ulcerative colitis.

A systemic infection was defined as: presence of a claim with ICD-9 or ICD-10 codes on different dates for bacteremia, septicemia, and systemic
inflammatory response syndrome (ICD-9: 790.7, 038, 995.92, 995.94 or ICD-10: R78.81, A40.xx, A41.xx, R65.20, R65.11).
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Figure 2. Proportion of patients with at least one (a) ER visit, (b) hospitalization, and (c) ICU admission over éyears.
ER, emergency room; ICU, intensive care unit; MG, myasthenia gravis.

MG patient numbers by year of follow-up: Year -1, N=7194; Year 1, N=7194; Year 2, n=5737; Year 3, n=4002; Year 4, n=2742; Year 5, n=1825. Number
of controls by year of follow-up: Year -1, N=35,970; Year 1, N=35,970; Year 2, n=28,685; Year 3, n=20,010; Year 4, n=13,710; Year 5, n=9125.

annually and the risk of hospitalization any time
after diagnosis was 3.5-fold higher in patients with
MG than controls (highest difference during first
year after diagnosis with RR=5.6, data not
shown). Also, among patients with at least one
event, the event rates of hospitalizations among
patients with MG declined from 1.86per PPY
during Year 1 to 1.56per PPY during Year 5.
Event rates of hospitalization among controls
with at least one event remained relatively
similar throughout follow-up, with 1.26 events
per PPY in Year 1 and 1.30per PPY in Year 5
(Figure 3(b)).

Risk of ICU admissions followed the same declin-
ing pattern as hospitalizations, with 15% of
patients with MG being admitted to ICU during
Year 1, decreasing to around 5% during Year 5
(Figure 2(c)). Risk was almost 10-fold higher
than in controls during Year 1 of follow-up (inci-
dence rate [IR] =16.8 versus 1.7, data not shown).
Also, event rates of ICU admissions per year in
patients with MG and at least one event declined
over the course of the disease (1.58 per PPY in
Year 1, 1.27per PPY in Year 5). Event rates of
ICU admissions among controls with at least one
event remained relatively stable throughout fol-
low-up, with 1.17 per PPY in Year 1 to 1.23 per
PPY in Year 5 (Figure 3(c)).

Similar to hospitalizations and ICU admissions,
the proportion of patients experiencing serious
exacerbations and myasthenic crisis was the high-
est during the first year after the index date
(32.3% and 2.6%, respectively) and slowly

declined to 15.2% and 0.7%, respectively, during
Year 5 (Table 3). Similarly, the need for acute
treatment with Ig and PLEX was the highest dur-
ing Year 1 (12.5% and 5.9% of patients with at
least one cycle of Ig or PLEX, respectively) and
the lowest during Year 5 (7.0% and 2.1%, respec-
tively) (Table 3).

Despite the proportion of patients experiencing
exacerbations declining, the mean number of
events per 100 patient years (PY) increased from
314.2 in Year 1 to 493 in Year 5, indicating that
there are some patients who have frequent exa-
cerbations and the frequency increases over time.
The data show that, in Year 5, 15.2% of patients
in the study at Year 5 are experiencing 4.7 exa-
cerbations during that year. Consequently, mean
and median number of Ig/PLEX cycles per year
increased from Year 1 to Year 5. Only 2.6% of
patients had one or more crisis in Year 1, with a
mean of 1.3 crises per PY inYear 1 or 139.5 crisis
events per 100 PY inYear 1 (Table 3).

The need for neurologist visits among patients
with MG was also the highest during the first year
after index date, with 73% of patients recording at
least one visit in Year 1 falling to around 40-53%
during subsequent years of follow-up (Figure
4(a)). Mean number of MG-related neurology vis-
its declined over the course of the disease and was
1.7-fold lower at Year 5 compared with Year 1
(Figure 4(b)). In contrast, neurologist visits among
non-MG controls ranged from 4.8% in Year 1 to
5.7% in Year 5, equating to 2.37-2.42 visits on
average per PPY among those with at least one

Years after MG diagnosis
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Figure 3. Event rates of (a) ER visits, (b) hospitalizations, and (c) ICU
admissions over éyears in patients with at least one event.

ER, emergency room; ICU, intensive care unit; MG, myasthenia gravis.

Error bars represent the 95% confidence intervals. MG patient numbers by year of
follow-up: Year -1, N=7194; Year 1, N=7194; Year 2, n=5737; Year 3, n=4002; Year 4,
n=2742; Year 5, n=1825. Number of controls by year of follow-up: Year -1, N=35,970;
Year 1, N=35,970; Year 2, n=28,685; Year 3, n=20,010; Year 4, n=13,710; Year 5,
n=9125.

event. Patients with MG also had high need for
treatments from other specialists: 92% during Year
1 and 80% during Year 5 (Figure 4(c)). The risk of
a specialist visit was 1.5-fold higher among patients
with MG compared with non-MG controls (differ-
ence being the highest during Year 1 with
RR=1.96, data not shown). Mean number of vis-
its to other specialists declined over the follow-up,
but was higher in all years of study (on average
4—7.5 additional visits per PPY) than for non-MG
controls (Figure 4(d)). Almost all patients (99.9%)
with MG had at least one visit to an outpatient
clinic during the first year following their MG diag-
nosis, with more than 97% of these visits owing to
an MGe-related cause. This proportion declined
during follow-up, with 91.4% of patients with MG
having at least one all-cause outpatient visit during
Year 5. By comparison, the proportion of matched
non-MG controls with at least one outpatient visit
stayed stable over time: 90.8% at Year 1 and
88.0% at Year 5. The mean number of all-cause
outpatient visits during Year 1 was 32.6 among
patients with MG, compared with 14.1 among
non-MG controls, and was higher in all years of
study versus controls, with rate differences ranging
from 7.46 in Year 1 to 3.93 in Year 5.

Discussion

This study showed that, for the majority of
patients with MG, clinical burden in terms of
serious exacerbations and crisis is the highest in
the first year after diagnosis. While overall this
declined over time, however, a proportion of
patients continued to experience exacerbations
frequently beyond the first 1-2 years after diagno-
sis. Previous studies have suggested that myas-
thenic crises are typically experienced within the
first 2 years of disease onset, as it takes time before
patients initiate and respond to assigned treat-
ment. Also, for some patients with MG, time to
diagnosis is long, and serious exacerbations or cri-
sis can be the first clear manifestations of the dis-
ease that lead to the diagnosis.!>"1* Consequently,
during this period, there is also a higher need for
rescue treatment with recommended acute thera-
pies IVIg and PLEX, and this study shows that
the pattern of use of IVIg and PLEX closely fol-
lows the pattern of serious MG exacerbation.

Given the high clinical burden observed during
the first year after disease onset, it is not
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of controls by year of follow-up: Year -1, N=35,970; Year 1, N=35,970; Year 2, n=28,685; Year 3, n=20,010; Year 4, n=13,710; Year 5, n=9125.

surprising that the rates of hospitalizations, ICU
admissions, and ER visits were also significantly
higher during this period than later in the course
of the disease. Despite a declining trend in ER
visits, hospitalizations, and ICU admissions, the
risk for each of the HCRU events was still signifi-
cantly higher than in sex- and age-matched con-
trols. The majority of HCRU events for patients
with MG were MG-related. Engel-Nitz ez al.®
reported a 3-fold higher adjusted risk of ER visits
and 4.4-fold higher adjusted risk of hospitaliza-
tions in patients with refractory MG compared
with age- and sex-matched controls in their study
based on a claims database. The risk reported by
Engel-Nitz er al. is higher than the unadjusted
findings of 2.2-fold and 3.5-fold increases for ER
visits and hospitalizations from this study, respec-
tively, but this could be due to their study being
limited to patients with refractory disease, who
were likely to have more severe disease.

In this study, 23% of patients had early onset
MG, and this proportion is generally in line with
the available data in the literature. Although inci-
dence of early versus late onset MG is not well
studied, a nationwide cohort study from Denmark
in 2014 classified 30% of patients with MG as
having early onset M@G,!> while a cross-sectional
study of Spanish hospitals from 2020 also found a
third of patients to have early onset MG.16

Patients in this study suffered from many addi-
tional comorbidities, and these were more fre-
quent in patients with MG compared with
age- and sex-matched controls, both prior to dis-
ease onset and following MG diagnosis. This is
reflected in the higher need for treatment from
non-neurology specialists.

We have previously shown that 90% of patients
in this cohort were treated, 68% with CSs and
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Table 3. Exacerbations, crises, and Ig and PLEX cycles per year.
Year 1 Year 2 Year 3 Year 4 Year 5
(N=7194) (n=5737) (n=4002) (n=2742) (n=1825)
IVlg cycle
Patients with event, n 902 507 295 200 128
Proportion of patients with =1 event, % 12.5 8.8 7.4 7.3 7.0
Event rate per patient per year 3.9 5.8 6.6 6.8 6.5
Mean number of events/100 PY 394.7 640.4 680.7 739.4 680.8
Median (IQR) number of events/100 PY 200 (400) 400 (870) 500 (900) 600 (1045) 500 (900)
PLEX cycle
Patients with event, n 427 143 69 39 38
Proportion of patients with =1 event, % 5.9 2.5 1.7 1.4 2.1
Event rate per patient per year 2.7 4.4 5.8 5.8 6.5
Mean number of events/100 PY 279.8 489.5 655.8 592.0 666.5
Median (IQR) number of events/100 PY 133.21(190)  221.88 (143) 214.7 (1000)  252.6 (1070) 277.6 (1100)
MG exacerbation
Patients with event, n 2322 1019 611 408 277
Proportion of patients with =1 event, % 32.3 17.8 15.3 14.9 15.2
Event rate per patient per year 3.0 4.2 4.6 4.6 4.7
Mean number of events/100 PY 314.2 467.0 491.3 507.9 493
Median (IQR) number of events/100 PY 200 (228) 200 (558 200 (600} 200 (618] 200 (545)
MG crisis
Patients with event, n 187 43 30 8 13
Proportion of patients with =1 event, % 2.6 0.75 0.75 0.29 0.71
Event rate per patient per year 1.3 1.3 1.4 1.4 1.3
Mean number of events/100 PY 138.8 160.15 272.9 244.8 154.8
Median (IQR) number of events/100 PY 100 (55) 100 (91) 100 (106) 113.15 (182) 100 (35)

IQR, interquartile range (difference between 75th and 25th percentile); IVlg, intravenous immunoglobulin; MG, myasthenia gravis; PLEX, plasma
exchange; PY, patient years.

33% with NSISTs.!” Chronic use of high-dose
steroids, which is often part of the treatment
paradigm for patients with MG, is associated
with increased risk for long-term adverse
events!8:19 and a significant impact on quality of
life in patients with MG.2% Similarly, in addition
to steroids, NSIST therapy leads to general

immunosuppression with increased susceptibil-
ity to infections, and in this study, the risk of
infection-related hospitalization was 3.5 times
higher among patients with MG compared with
controls. NSIST use is also associated with an
increased risk of malignancy.?! While this study
did not assess cancer as a comorbidity, future
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analyses with a longer time frame to assess risk
of cancer in MG patients with long-term use of
NSIST may be beneficial. The study has some
limitations. First, the data sets were from the
IBM® MarketScan® Commercial Claims and
Encounters and Medicare supplemental data-
base, and thus were limited entirely to those
individuals with private medical insurance,
excluding direct Medicare patients not included
in the supplemental and patients who did not
have commercial insurance. Consequently, the
results of this analysis may not be generalizable
to patients with MG who have other insurance
or are without health insurance coverage, and
equally, medical history prior to membership of
an insurance plan will be missing. Almost all
Medicare claims should, in fact, require a copay-
ment, however, which would require the case to
be passed to the Medical supplemental, so we
expect our sample covers the vast majority of
claims. Although patients were required to have
at least 12 months’ baseline enrollment data, it is
still possible that some patients were diagnosed
prior to entering the MarketScan® database.
Second, symptoms of MG can resemble symp-
toms of other neuromuscular diseases, and there
may also be heterogeneity of diagnostic criteria
among clinicians, meaning there was potential
for misdiagnosis or misclassification. In order to
mitigate this, at least two diagnoses were required
for inclusion in the study and 90% of patients
received treatment for MG, so misclassification
was likely to be minimal. Furthermore, the defi-
nition of exacerbation applied was conservative,
requiring patients to be hospitalized or receive
treatment with Ig or PLEX (i.e. serious exacer-
bations), and consequently excluded exacerba-
tions that are handled by an increase in dose or
change of treatment. Another potential limita-
tion is the length of the washout period. To
ensure that only incident patients were included,
a washout period of at least 12 months prior to
the index date was applied. Patients with stable
MG, however, may not seek healthcare for a
period that could be a year or longer. Therefore,
it is possible that some patients included in this
study may not be newly developed MG but
could represent patients with previously diag-
nosed disease. It is also possible that use of inpa-
tient-dispensed drugs, such as Ig, was not fully
reported due to the use of diagnostic-related
group payment systems, and thus, some patient
records could have been incomplete. As these
claims, however, are associated with a

reimbursement, we would expect only a small
proportion of incomplete records. Furthermore,
while this study did not stratify by treatment,
patients were followed from diagnosis of MG,
and so the majority of patients in this cohort
were receiving conventional first- or second-line
treatments (AChEIs, steroids, or NSISTs)
throughout the follow-up period. Since the start
of our observation period in 2010, the MG treat-
ment landscape has progressed considerably.??
Only around 2% of patients in our cohort
received eculizumab or rituximab at some stage
during the follow-up period,!” so our data may
not necessarily reflect outcomes after treatment
with these or other recently approved therapies
such as ravulizumab or efgartigimod.?3
Rituximab is recommended for use in MG
patients with anti—muscle-specific kinase
(MuSK+) antibodies,?? in which treatment with
complement inhibitors is not suitable due to the
IgG4-mediated nature of MuSK+ disease.2425
Our analysis did not capture antibody status,
and so could not identify whether those patients
treated with rituximab had MuSK+ disease. In
addition, we cannot account for uncommonly
prescribed treatment regimens that may have
been prescribed by non-MG experts. Finally,
while there was a substantial range of follow-up
times extending from 0 to 9.9 years, median fol-
low-up time was 2.3 years, and 5 years of follow-
up were not available for more than half the
cohort, for a number of reasons including
discontinuation of continuous medical and phar-
macy benefits enrollment, end of database cover-
age period, or death. Thus, the long-term rates of
HCRU could be over- or under-estimated
depending on whether these patients have more
severe or less severe disease than the patients
with shorter follow-up time.

This analysis encourages some further routes of
investigation that could further boost the under-
standing of HCRU and outcomes of patients with
MG. For example, a supplementary subanalysis
controlling for comorbidities, to determine the
incremental HCRU of patients with MG and a
comorbid status similar to non-MG controls, may
be performed. In addition, MG-specific hospital
admissions could be assessed by index discharge
diagnosis to assess the split of MG exacerbations
or myasthenic crises. Furthermore, future claims
analyses could aim to capture differences in HCRU
by type of treatment center, such as an academic
center versus a private practice setting.26
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Overall, the findings from this claims database
analysis confirm that a proportion of patients
with MG in the United States have uncontrolled
disease. Despite chronic treatment, many patients
continued to experience serious exacerbations or
myasthenic crises, required rescue treatment
cycles of Ig or PLEX, and in some cases, hospi-
talization. These data highlight that some people
with MG need alternative treatment options that
combine a rapid onset of action with long-term,
consistent disease control. New treatments that
target the underlying pathophysiology of MG
have the potential to improve disease control and
reduce both disease and treatment burden.??
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