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Immune-mediated necrotizing myopathy (IMNM) with anti-HMGCR antibody
positivity is characterized by proximal extremity weakness, increased creatine
kinase, and extensive muscle edema. There is an urgent need to find more
appropriate treatment options for anti-HMGCR IMNM patients who do not
respond well to conventional therapy in the acute phase. With the advent of
targeted biologics, new treatment options are available. We report on a 66-year-
old anti-HMGCR IMNM patient who initially presented with a 1-month history of
progressive proximal extremity weakness and dysphagia with markedly elevated
creatine kinase. The patient did not respond to conventional high-dose
glucocorticoid and intravenous immunoglobulin therapy, and his symptoms
rapidly deteriorated over the 2 weeks after this treatment, with worsening limb
weakness that prevented walking, marked proximal muscle atrophy, and weight
loss. After one cycle (four infusions) of efgartigimod, the patient's symptoms
improved markedly and he has since (for several months) remained in a good
clinical state.
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1 Introduction

Idiopathic inflammatory myopathies (IIMs) are a rare group of autoimmune diseases
that primary affect the muscles but can also affect multiple organs such as the skin, joints,
lungs, gastrointestinal tract, and heart. The muscle manifestations can cause severe
impairment, while the extra-muscular manifestations can lead to life-threatening
complications (1). Initially, IIMs were classified as dermatomyositis or polymyositis (2).
However, with the identification of anti-signal recognition particle (anti-SRP) antibodies
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(3), another subgroup, designated immune-mediated necrotizing
myopathies (IMNM) (4), became independent from polymyositis.

IMNM primarily involves muscle fiber necrosis, with minimal
lymphocytic infiltration (5). Later, another myositis-specific
antibody, anti-3-hydroxy-3-methylglutaryl-CoA reductase (anti-
HMGCR), was also found to be characteristic of IMNM (it was
first identified in 38 patients with pathologic features of IMNM) (6).
IMNM is now categorized into three subgroups based on serum
antibody levels: anti-SRP antibody-positive, anti-HMGCR
antibody-positive, and antibody-negative IMNM.

With the advent of an increasing number of targeted biologics,
the treatment of immune-based diseases (particularly those with well-
defined pathogenic antibodies) has entered a new era. Efgartigimod
was the first approved and marketed neonatal Fc receptor (FcRn)
antagonist. Its mechanism of action is to accelerate the degradation of
IgG, thereby reducing the levels of disease-causing antibodies. It is
approved and marketed in several countries, and in most of them, its
indication is generalized myasthenia gravis (gMG) with detectable
anti-acetylcholine receptor (AChR) antibody (7).

The lack of clinical trial evidence on anti-HMGCR IMNM
treatment means that evidence is typically obtained from case series,
cohort studies, and expert opinion (8). Owing to the presence of the
pathogenic anti-HMGCR IgG antibody (9), efgartigimod has strong
therapeutic potential for anti-HMGCR IMNM, especially in
patients with acute exacerbation and poor responses to
glucocorticoid and intravenous immunoglobulin (IVIG)
treatment. There are no previous studies or case reports on the
use of efgartigimod in patients with anti- HMGCR IMNM.

Here, we report on a case of a 66-year-old male patient with
anti-HMGCR IMNM. He had a 1-month history of progressive
proximal extremity weakness and pharyngeal muscle involvement
manifesting as difficulty swallowing. He did not respond to high-
dose glucocorticoid and IVIG treatment, and his symptoms rapidly
progressed over the 2 weeks after this treatment. However, after one
cycle (four infusions) of efgartigimod, his symptoms were
effectively resolved.

2 Case description

A 66-year-old man presented in a wheelchair with a 1-month
history of progressive weakness and dysphagia (Jan 30, 2024). The
weakness started in his left lower limb. Days later, he was unable to
lift his arm above his shoulder. He then had some difficulty walking
and, later, reported some difficulty swallowing. He reported no
recent illness or travel, toxin exposure, insect bites, tobacco/alcohol
addiction, or family history of similar presentations. No recent
weight loss was noted. He was taking oral valsartan to control
hypertension and atorvastatin (10 mg/d) to control hyperlipidemia.
Surgical history included appendicectomy and cholecystectomy.

Neurological examination revealed age-appropriate mental
status. He had some difficulty swallowing (Water Swallow Test:
grade 2). He had symmetrical weakness in all four limbs, with
proximal muscle strength of grade 4- and distal muscle strength of
grade 5- (Manual Muscle Testing-8 [MMTS8]: 63 out of 80). All
other physical examinations were normal.
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Blood tests at admission were remarkable, with creatine kinase
(CK) of 6859 U/L (reference range: 50-310), creatine kinase
isoenzyme MB (CK-MB) of 250.1 U/L (reference range: 0-25),
troponin-T of 508 ng/L (reference range: 0-16.8), myoglobin of
2802 ng/mL (reference range: <72), alanine aminotransferase of 336
U/L (reference range: 9-50), aspartic transaminase of 289 U/L
(reference range: 15-40), erythrocyte sedimentation rate of 40
mm/h (reference range: 0-15), and IgG of 36.8 g/L (reference
range: 7-16). Other tests, including complete blood count, kidney
function, electrolytes, coagulation profile, blood glucose,
hemoglobin Alc, thyroid function tests, infectious disease
screening, immunofixation electrophoresis, anti-neutrophil
cytoplasmic antibody, autoimmune hepatitis antibody profile, and
urine analysis, were normal. Electrocardiography and
echocardiography showed no abnormalities. Electromyography
was normal. Muscle magnetic resonance imaging (MRI) using
short tau inversion recovery (STIR) showed diffuse, patchy areas
with slightly longer T2 signals in the posterior portions of the thighs
and calves (Figure 1). We then performed a muscle biopsy on the
left gastrocnemius muscle. Muscle pathology suggested muscle fiber
necrosis (Figure 2). Finally, serological immune testing (involving
an enzyme-linked immunosorbent assay) indicated an anti-
HMGCR antibody level of 657.8 U/ml (reference value: <185 U/
mL). The final diagnosis was anti-HMGCR IMNM.

First, atorvastatin was discontinued. Next, to relieve the patient’s
symptoms, we immediately started high-dose glucocorticoid
treatment (methylprednisolone 1000 mg for 3 d, followed by
500 mg for 2 d) and IVIG (2 g/kg over 5 d). Unexpectedly, the
patient’s symptoms did not get better after starting these treatments,
though they did not worsen during the treatment. There were slight
decreases in CK (1051 U/L), CK-MB (98 U/L), troponin-T (239 ng/
L), myoglobin (1037 ng/mL), and aspartic transaminase (189 U/L).
The patient was discharged (Feb 8) with oral prednisone (60 mg/d)
and mycophenolate mofetil (0.5 g twice/d) for the start of the
traditional Chinese New Year festival. However, in the 2 weeks
after discharge, he rapidly developed limb weakness, neck muscle
weakness, and difficulty standing and swallowing (MMT8: 48 out of
80; Water Swallow Test: grade 4). He had some proximal muscle
atrophy in the limbs and weight loss of 7 kg due to reduced eating
caused by dysphagia.

After comprehensive consideration, we initiated efgartigimod
(Feb 23) to provide rapid relief, given the deterioration of the
patient’s condition and the limited effectiveness of conventional
therapy. The patient completed one cycle (four infusions) of
efgartigimod (10 mg/kg, 75 kg, once a week for 4 weeks).
Unexpectedly, the patient’s dysphagia was relieved 3 d after
starting efgartigimod. The patient’s limb weakness also
progressively improved throughout the period in which the four
efgartigimod infusions (which were on Feb 23, Mar 1, Mar 8, and
Mar 15) were administered. The IgG level decreased from 16.8 g/L
just before the first efgartigimod infusion to 3.42 g/L after the last
efgartigimod infusion.

As his employer provided him with a free medical checkup, he
was admitted to the Rheumatology and Immunology Department
of another hospital in late March. The doctor recommended that he
stop taking mycophenolate mofetil. As his symptoms and
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FIGURE 1

Diffuse muscle edema of thighs and calves on magnetic resonance imaging (MRI) using short tau inversion recovery (STIR). (A) Upper portion of
thighs on T1. (B) Lower portion of thighs on T1. (C) Calves on T1. (D) Upper portion of thighs on STIR. (E) Lower portion of thighs on STIR. (F) Calves

on STIR. Yellow arrows indicate muscle edema.

biochemical indicators continued to improve and he remained in a
good clinical condition, we did not ask him to restart
mycophenolate mofetil. At a follow-up appointment on Apr 25,
he had almost completely recovered (MMT8: 74 out of 80, Water
Swallow Test: grade 1). He had no difficulty walking and had
regained his pre-illness weight. His hematological indicators had
almost normalized, with CK of 120 U/L, CK-MB of 12.9 U/L,
troponin-T of 231 ng/L, myoglobin of 102 ng/mL, aspartic
transaminase of 17 U/L, alanine aminotransferase of 21 U/L, and
IgG of 5.78 g/L (Apr 25). The detailed treatment course and index
changes are shown below (Figure 3). As of Jun 17, he was only
taking low-dose prednisone (10 mg/d) and was scheduled to taper
the prednisone.

3 Discussion

Anti-HMGCR IMNM is rare. A recent study reported an
incidence ranging from 0.9 to 2.4 per million per year (10).
Among patients with IIM, the prevalence of anti-HMGCR IMNM

ranges from 6% to 10% (6, 11, 12). The vast majority of patients
with anti-HMGCR IMNM exhibit proximal extremity weakness
and elevated CK (6). Dysphagia occurs in up to a quarter of these
patients (11, 13). Although cardiac and skin involvement can occur
(11, 14), most cohorts of these patients have a very low rate of extra-
muscular manifestations (15-17). Therefore, extra-muscular
involvement is not currently considered to be a key part of the
disease spectrum of anti-HMGCR IMNM. Two studies suggested
that there was only a mildly increased risk of malignancy in patients
with anti-HMGCR IMNM (17, 18). Current consensus guidelines
categorize anti-HMGCR autoantibody as an autoantibody that
poses intermediate risk regarding malignancy, and they
recommend basic and intensive screening at diagnosis (19).
Usually, widespread muscle edema in the thighs with involvement
of the anterior compartment can be seen on MRI (20). Our patient’s
muscle involvement was primarily in the posterior portion of the
thighs and calves.

As statins and anti-HMGCR antibody share the same target,
statins may be a trigger underlying the development of anti-
HMGCR IMNM. The rate of statin exposure among anti-

FIGURE 2

Muscle biopsy pathologic findings. (A) HE staining; yellow arrows indicate muscle fiber necrosis. (B) Membrane attack complex staining; yellow arrow
indicates deposition of membrane attack complex. (C) Major histocompatibility complex | staining; yellow arrow indicates expression of major

histocompatibility complex I.
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Therapeutic process and changes in CK, IgG levels, and MMT-8 score.

HMGCR IMNM patient cohorts ranges from 15% to 65%
depending on their geographic origin (6, 21). Adult anti-HMGCR
IMNM patient cohorts in Asia generally have lower rates of statin
exposure (18, 21-24). Our patient was a relatively typical anti-
HMGCR IMNM patient, presenting with a history of statin
exposure, proximal extremity weakness, high CK levels, no extra-
muscular manifestations, no associated tumors, and extensive
edema of the legs on MRI.

There is a lack of clinical trial evidence on effective treatment for
anti-HMGCR IMNM, so evidence is usually derived from case
series, cohort studies, and expert opinion. The consensus guidelines
on anti-HMGCR IMNM treatment reported at the 224th European
Neuromuscular Centre (ENMC) International Workshop in 2016
recommend initial oral or intravenous glucocorticoid therapy for
severe disease (8), with the initiation of immunosuppressant
treatment (such as methotrexate, azathioprine, or mycophenolate
mofetil) concurrently or within one month (8). As some
observational studies found that steroids failed to control disease
in the vast majority (92-100%) of patients (25-27), additional IVIg
can also be considered. If the response after 6 months is inadequate,
rituximab can be added (8). After achieving disease control, it is
recommended that the glucocorticoid treatment be tapered to the
minimum dose that remains effective and an immunosuppressant
or rituximab should be continued until at least 2 years of well-
controlled disease has been achieved (8).

Considering the patient’s high anti-HMGCR antibody level, we
combined high-dose intravenous glucocorticoid and IVIG (both for 5
d) as the initial treatment, followed by oral prednisone and
mycophenolate mofetil. We were expecting a good outcome but,
surprisingly, the patient’s symptoms rapidly worsened over the 2
weeks after the initial glucocorticoid and IVIG treatment. According
to the consensus guidelines (8), rituximab should have been started.
However, based on previous experience of its pharmacologic effects,
rituximab was unlikely to provide rapid relief. In seropositive IMNM,
the antibody titer correlates with disease activity (28). The anti-
HMGCR antibody titer correlates with muscle strength and CK levels
(11, 13). In vitro and vivo experiments have also shown that anti-
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HMGCR autoantibody is pathogenic (9, 29). Moreover, muscle fiber
necrosis in IMNM is an antibody- and complement-dependent
process (30). It has been shown that efgartigimod can restores
muscle function (31). Therefore, it is reasonable to hypothesize that
lowering the serum anti-HMGCR antibody level could contribute to
rapid disease control. Plasma exchange and efgartigimod are two
ways to rapidly lower the serum antibody level. Given the invasive
nature of plasma exchange, the patient selected efgartigimod.
Fortunately, the patient’s symptoms resolved rapidly and he was
glad to have chosen efgartigimod.

Efgartigimod is an FcRn antagonist that competitively binds to
FcRn. FcRn is a multifunctional Fc-y receptor that binds to
circulating IgG antibodies, reduces their degradation in lysosomes,
and releases them into the extracellular space, thereby prolonging
their half-life (32). Thus, inhibition of FcRn can increase the
catabolism of IgG (including pathogenic autoantibodies), providing
targeted therapy for immune-mediated diseases, especially those with
well-defined pathogenic antibodies (33). The efficacy of efgartigimod
has been demonstrated in a series of clinical trials (34-36). In
particular, the ADAPT study (34) demonstrated the favorable
effects of efgartigimod in gMG, laying the foundation for its
marketing approval for treating gMG with detectable anti-AChR
antibody. Efgartigimod is highly effective at reducing patients’ IgG
levels, as evidenced by the large decrease in IgG levels in our patient
from 16.8 to 3.42 g/L. Besides gMG, efgartigimod has been used to
treat neuromyelitis optica spectrum disorder, Guillain-Barre
syndrome, chronic inflammatory demyelinating polyneuropathy,
and stiff-person syndrome (37-40). However, there was no
precedent for the use of efgartigimod in individuals with IMNM,
though efgartigimod restored muscle function in a humanized mouse
model of IMNM (31). This is the first case report on the use of
efgartigimod in an anti-HMGCR IMNM patient. The patient’s
favorable response to efgartigimod provides new insights into a
potentially effective treatment for anti-HMGCR IMNM patients
with poor responses to traditional treatments.

Treatment options for anti-HMGCR IMNM are limited. When
glucocorticoid and IVIG treatment are not effective at preventing
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exacerbation, using efgartigimod to rapidly reduce pathogenic
antibody levels for symptomatic relief appears to be a better
option than rituximab. After the last efgartigimod infusion (Mar
15), there was a gradual increase in IgG levels (from 3.42 to 5.78 g/
L) over 36 d (from Mar 15 to Apr 25). At the follow-up
appointment on Jun 17, which was 3 months after the last
efgartigimod infusion, the patient remained in good clinical
condition. We hypothesize that despite IgG levels increasing, the
anti-HMGCR autoantibody level had not yet highly increased.
Notably, the effects of the prior use of glucocorticoid and IVIG
treatment should not be ignored when considering the patient’s
clinical improvement. Glucocorticoid treatment helps to prevent
the immune system from producing further pathogenic antibodies,
and IVIG reduces myofiber necrosis caused by complement. Thus,
in this particular context, an immediate effect could be achieved by
using efgartigimod to quickly remove circulating pathogenic
antibodies from the blood. Therefore, we cannot attribute the
patient’s recovery solely to the effects of efgartigimod. It is worth
noting that efgartigimod treatment was initiated only half a month
after IVIG administration. We know that efgartigimod is potent in
reducing IgG levels, so efgartigimod certainly has some effects on
the administered IVIG. However, because IVIG did not achieve the
expected therapeutic effect, we do not think this is a critical factor in
the treatment. The patient discontinued mycophenolate mofetil in
late March because rheumatologists were prepared to switch him
from mycophenolate mofetil to cyclophosphamide and
immunoglobulin, but as he experienced sustained symptom
remission after withdrawal of mycophenolate mofetil,
cyclophosphamide and immunoglobulin were not administered.
As of Jun 17, the patient remained in a good clinical condition while
taking low-dose prednisone (10 mg/d) and was on a schedule to
taper the prednisone until withdrawal.

Although no significant side effects were observed in our
patient, the ADAPT study showed that upper respiratory tract
and urinary tract infections were common side effects of
efgartigimod (32). Because efgartigimod can significantly reduce
the level of IgG, the CD4-positive T cell level should be checked
during the treatment of efgartigimod, and prophylactic anti-
infective treatment may be used if necessary.

4 Conclusion

There are few cases of anti-HMGCR IMNM, which contributes
to the lack of an evidence base for the standardized treatment of this
disease. The choice of treatment is even more tricky for patients who
do not respond well to conventional treatment. As a new targeted
biologic, efgartigimod has shown strong efficacy for treating gMG and
has led to promising results in many immune-mediated disorders
(especially those involving well-defined pathogenic IgG antibody).
There are no previous studies or case reports on the use of
efgartigimod in patients with anti-HMGCR IMNM, and our case
provides some limited experience in this regard. However, the
optimum management of acute deterioration in anti-HMGCR
IMNM patients and the use of long-term maintenance therapy for
anti-HMGCR IMNM still needs further studies.
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