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CASE BASED REVIEWS

Clinical and persistent remission in anti-HMGCR  
immune-mediated necrotizing myopathy to a single 
cycle of rituximab – a case-based review
 Silva SP1,2     , Eugénio G1,2, Pinto M3, Barcelos A1,2,4,5

INTRODUCTION

Immune-mediated necrotizing myopathies (IMNM) are 

a subtype of idiopathic inflammatory myopathies (IIM), 

characterized by proximal muscle weakness, elevated 

creatine kinase (CK), and a muscle biopsy with necrosis 

and little inflammatory infiltrates
1
. This rare but increas-

ingly recognized myositis has three different subtypes 

that have been identified based on the presence of spe-

cific antibodies
2
: anti-3-hydroxy-3-methylglutaryl coen-

zyme A reductase (anti-HMGCR), anti-signal recognition 

particle (anti-SRP), and seronegative myopathy
1
. These 

conditions differ clinically and in their pathophysiology. 

Most cases of anti-HMGCR myopathy have been related 

to statin use, but other drug exposures and malignan-

cy have also been implicated
3
. Since there are current-

ly no evidence-based treatments for this rare condition, 
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case reports and clinical experience are used to guide 

current management
4
. The European Neuromuscular 

Centre (ENMC) working group recommends starting 

treatments with glucocorticoids and an alternative agent 

such as methotrexate (MTX)
4
. In contrast to other myop-

athies, IMNM have a worse prognosis, are more likely to 

relapse and require multiple combination therapies
4
. The 

use of rituximab (RTX) is limited, and varying responses 

are described in the literature. We report a case of an-

ti-HMGCR myopathy successfully treated with one cycle 

of RTX, along with a literature review to further support 

its use in this disorder. 

CASE REPORT

A 49-year-old Caucasian male patient, autonomous 

for daily life activities, presented to the emergency de-

partment with a 2-week history of myalgia, progres-

sive proximal upper and lower limbs weakness, and a 

weight loss of 15 kg. He denied the occurrence of fever, 

anorexia, dyspnea, arthralgia, skin lesions, dysphagia, 

oral ulcers, photosensitivity, xerostomia, xerophthal-

mia, Raynaud’s phenomenon, or any other symptoms. 

He was being treated with 800 mg of metformin and 

20 mg of atorvastatin daily for type 2 diabetes melli-

tus and dyslipidemia, respectively, and had a history 

of active smoking (34 pack years). Physical examina-
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misial and perivascular inflammatory infiltrate was also 

observed. Immunohistochemistry revealed a small in-

flammatory infiltrate composed of both CD4+ helper T 

cells and CD8+ cytotoxic T cells and macrophages (Fig. 

2-D). Anti-HMGCR antibodies were positive, with a ti-

ter >200 UA (normal <20). Oral prednisolone dose of 1 

mg/kg/day and MTX 15 mg/week were started at week 

8. However, during his follow-up, clinical deterioration 

was seen, with a manual muscle testing (MMT) 8 score 

of 77/150 and the development of dysphagia for solids 

and liquids. Due to a national shortage of intravenous 

immunoglobulin (IVIG) during the COVID-19 pan-

demic, one cycle of RTX 1000mg (2 doses two weeks 

apart) was administered at week 12, and the patient 

started a rigorous physical plan at a rehabilitation cen-

ter. Eight weeks later, a physical examination revealed 

improvement in muscular strength, with a MMT8 of 

123/150, and laboratory values (CK 707 U/L; myoglo-

bin of 291.5 ng/mL). Prednisolone was gradually re-

duced until it was stopped throughout the follow-up 

period, and MTX was continued. Two years later, he 

is functionally recovered (MMT8 150/150) with nor-

malization of CK and myoglobin and withdrawal of all 

immunosuppression. 

DISCUSSION

We describe a case of a male patient with anti-HMGCR 

tion revealed a grade of 4/5 on the Medical Research 

Council (MRC) Scale for Muscle Strength in bilateral 

shoulder abduction and hip flexion. Cervical flexion 

and distal strength were normal. There were no cuta-

neous features nor joint swelling, and cardiorespiratory 

and abdominal examinations were normal. Laborato-

ry studies demonstrated increased CK levels of 9730 

U/L (normal <145) (Fig. 1), myoglobin of 4529.8 ng/

mL (normal <110), lactate dehydrogenase (LDH) of 

999 U/L (normal value <246), aspartate transaminase 

of 432 U/L (normal <40), alanine transaminase of 657 

U/L (normal <46) and aldolase 133.1 U/L (normal 

<32.0). Acute phase reactants, electrolytes, creatinine, 

thyroid function, glycated hemoglobin, and urinalysis 

were normal. He was hospitalized for statin-induced 

rhabdomyolysis, but despite stopping the statins and 

vigorous hydration, his symptoms worsened, and his 

CK levels did not improve. Human immunodeficiency, 

hepatitis B, and C virus screening were negative. Chest, 

abdominal, and pelvic computed tomography ruled 

out paraneoplastic myositis. The electromyography 

showed characteristics indicative of an active myopa-

thic process with abnormal spontaneous activity. Right 

deltoid biopsy revealed myopathic changes, including 

moderate variation in the fiber size, numerous necrotic 

myofibers, myophagocytosis, and scattered regenera-

tive fibers (Fig. 2 - A and B). Major histocompatibility 

complex (MHC-1) immunostaining on the frozen tissue 

showed weak sarcollemal staining (Fig. 2-C). A pery-

Figure 1. CK and myoglobin levels evolution.
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Figure 2.  A - Deltoid muscle biopsy exhibiting numerous necrotic and regenerating fibers over a diffusely myopathic pattern (H&E 

stain). B - MHC-I immunohistochemistry showing scattered positive fibers. C - Numerous macrophages were found, particularly 

associated with myophagocytosis of necrotic fibers (CD68 immunohistochemistry). D - The perimysial inflammatory infiltrate was 

mainly composed of T cells (CD3 immunohistochemistry) with no predominance of CD4 over CD8 lymphocytes.

IMNM with a refractory course, successfully treated with 

one cycle of RTX, in addition to glucocorticoids and 

MTX. Despite the growing awareness of IMNM, evi-

dence-based guidelines for its treatment are still needed.

We performed a systematic review of the literature of 

MEDLINE/Pubmed and EMBASE, according to PRIS-

MA guidelines, up to June 2023, without any language 

restrictions. We used the combination of the terms 

“anti-3-hydroxy-3-methylglutaryl-CoA reductase”, OR 

“necrotizing myopathy”, AND “rituximab”. The data-

base search identified a total of 131 publications, out of 

which we excluded 19 duplicates, 39 papers that were 

not related to anti-HMGCR myopathy, 35 articles that 

were not case reports or case series, 14 cases not treated 

with RTX, 2 pediatric cases and 11 cases after reading 

the full text. We included 16 papers that reported a to-

tal of 19 cases of anti-HMGCR myopathy treated with 

RTX, which are presented in Table I.

The first reported cases of IMNM with anti-HMGCR 

antibodies were published by Ramanathan et al.
5
. Of 

2 patients treated with RTX, a 60-year-old man failed 

to respond but subsequently improved with IVIG as 

a maintenance treatment
5
. The other case had an in-

complete response to RTX
5
. Boppana et al. presented a 

case of a 46-year-old man with neuromuscular respira-

tory failure who was successfully treated with RTX and 

IVIG
6
. However, it was difficult to determine whether 

the sustained remission was due to RTX or maintenance 

therapy with IVIG, making it hard to attribute the clin-

ical improvement to RTX
6
. Waheed et al. described a 

favorable response in a statin-naïve paraneoplastic an-

ti-HMGCR myopathy to a single cycle of RTX in an 

81-year-old man with lung cancer
7
. In a study carried 

out by Landon-Cardinal et al., the authors concluded 

that longer and refractory disease could be responsible 

for the absence of response, and anti-HMGCR antibod-

ies were not correlated with clinical outcomes
8
. Later, 

four case reports showed good responses to RTX treat-

ment
9,10

. Other cases with favorable responses to RTX 

treatment are also described in the literature
11,12,13,14

. 

Two cases described a good response to RTX in an-

ti-HMGCR myopathy with a more chronic presenta-

tion, mimicking limb-girdle muscular dystrophy
15, 16

.

The current standard of care for patients with IMNM 

is glucocorticoids
4
. However, many individuals are resis-

tant to steroid-only therapy, requiring the use of a com-

bination of immunosuppressants
17

. As steroid-sparing 

medications, MTX, azathioprine, and mycophenolate 

mofetil can be used. However, there are currently no 

clinical trials to advise the selection of immunosuppres-
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sive drugs in IMNM
4
. Treatment guidelines suggest the 

combination of glucocorticoids and MTX as first-line 

therapy
4, 18

. In patients with anti-HMGCR IMNM, the 

addition of IVIG instead of or in addition to MTX is also 

recommended
4, 18

. RTX is reserved for refractory cases, 

but the ENMC supports its early use in anti-SRP myop-

athy
4, 18

. RTX is a B-cell depletion therapy that prevents 

the maturation of B-cells into plasma cells
8,19

. While the 

exact pathophysiology of anti-HMGCR IMNM is still 

unknown, it is believed that anti-HMGCR antibodies 

play a role in its development, enhancing the possible 

role of RTX in its treatment
1,20

. Although RTX has been 

used in IMNM, there is currently a lack of controlled 

studies evaluating its effectiveness in this regard. Exist-

TABLE I. Cases of anti-HMGCR myopathy treated with RTX.

Author, year Age/Sex
Previous statin 

exposure

Anti-HMGCR 

antibodies

Baseline 

CK (U/L)

Treatment 

(other than 

RTX)

RTX regime Improvement with RTX

Ramanathan et 

al, 2015 [5]

60/M Yes Positive 16200
GC, AZA, MTX, 

IVIG
NA No (IVIG maintenance)

77/M Yes Positive 4300
GC, MTX, PE, 

IVIG, CYC
NA Partial (IVIG maintenance)

Young et al, 

2015 [9]
58/F Yes Positive 6000 GC, AZA, MMF

2 cycles (1g day 1 

and 15) 6 months 

apart

Complete

Sweidan et al, 

2017 [22]
70/M Yes Positive 12 300 GC, MTX 1g for 3 doses

Partial (died of ventilator-

associated

Pneumonia)

Zhang et al, 

2019 [10]

60/F Yes Positive
11003 GC, MTX, CsA, 

IVIG

Ongoing 6/6 

months*
Complete (with IVIG and MTX)

68/F Yes Positive 3900 GC, MTX, IVIG 8/8 weeks* Complete (with IVIG and MTX)

62/M Yes Positive 5000
GC, MTX, IVIG, 

CsA, PE
NA* Complete (with IVIG and MTX)

Waheed et al, 

2019 [7]
81/M No Positive 7217 GC, MTX

1 cycle (1g day 1 

and 15)
Complete (with MTX)

Landon-Cardinal 

et al, 2019 [8]

25/M No Positive 10391
GC, PE, CYC, 

IVIG, AZA

1 cycle (1g day 1 

and 15) and re-

perfused 1g

Complete (with MTX)

64/M No Positive 7137
GC, PE, MTX, 

IVIG
every 6 months 

at the discretion 

of the treating 

physician

Complete (with MTX)

36/F No Positive 5985
GC, MTX, AZA, 

IVIG Failure (with AZA and IVIG)

40/F No Positive 13537 GC, MTX

Thomas et al, 

2020 [11]
63/F Yes Positive 6000 GC, MTX

2 cycles (1g day 1 

and 15) 6 months 

apart

Complete

Barrons et al, 

2020 [14]
54/M Yes Positive 13618 GC, IVIG 1g day 1 and 20 Complete (IVIG)

Idiculla et al, 

2020 [15]
44/F No Positive 491 IVIG

375 mg/m² once 

weekly for a total 

of six doses

Partial

Gupta et al, 

2021 [12]
61/F Yes Positive 15000 GC, AZA

3 cycles (1g day 

1 and 15) every 3 

months

Complete

Boppana et al, 

2021 [6]
46/M Yes Positive 22000 GC, MTX, IVIG NA Complete (with IVIG)

Lorenzo-Villalba 

et al, 2021 [16]
27/M No Positive 6918 GC, MTX, IVIG

1 cycle (1g day 1 

and 15)
Partial (IVIG and MTX)

Yeo et al, 2022 

[13]
55/F Yes Positive 6981

GC, MTX, IVIG, 

AZA

1
st
 cycle: 500 mg 

2 weeks apart

2
nd

 cycle: 1g 3 

weeks apart

Partial (AZA, MTX and IVIG)

anti-HMGCR - anti-3-hydroxy-3-methylglutaryl coenzyme A reductase, AZA – azathioprine, CK – creatine kinase, CsA – cyclosporine, CYC - cyclophosphamide, 

F- female, GC – glucocorticoids, IVIG - intravenous immunoglobulin, M- male, MTX - methotrexate, MMF - mycophenolate mofetil, PE – plasma exchange, RTX – 

rituximab, NA - not available.

*Lymphoma induction protocol: 375 mg/m² once weekly 4x, followed by a maintenance dose of 375 mg/m2 every month, with further dose frequency reduction 

tailored to individual patients.
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ing literature suggests that RTX has a positive impact 

on clinical and laboratory outcomes
5,8,22

, but there have 

also been cases with a partial or absent response
5,21,23

. 

IMNM may require early aggressive treatment to pre-

vent muscle atrophy and fatty replacement
24

. Also, un-

like other myopathies, IMNM have a worse prognosis, 

are more likely to relapse and require multiple combi-

nation therapies, which can contribute to progressive 

damage
24

. Most cases reported in the literature are from 

patients who are refractory or resistant to high-dose 

glucocorticoids and conventional immunosuppressive 

drugs. After a long period, there may have been irre-

versible damage and significant fatty replacement of 

muscle, with little improvement with RTX
25

. Also, in 

a recent retrospective study based on 55 cases of an-

ti-HMGCR myopathy, delay in treatment initiation was 

independently associated with lower odds of success-

ful maintenance with immunosuppressant monothera-

py
26

. Given the worse prognosis of anti-HMGCR IMNM 

compared to other IIM, early and aggressive treatment 

can be an important factor in improving patients’ prog-

nosis
26

. In our case, prompt treatment with RTX may 

have been one of the factors contributing to his favor-

able response. Thus, RTX, like IVIG, can be a viable 

option for early treatment of anti-HMGCR myopathy.

In summary, we identified 19 cases in the literature, 

most of whom responded to various RTX regimens 

(43.3% achieved a complete response and 33.3% a par-

tial response). All patients had previously been refracto-

ry to multiple immunosuppressive agents, which could 

account for the limited improvements. Therefore, RTX 

may be a useful alternative for treating anti-HMGCR 

myopathy, not just in cases where other treatments have 

failed but also as a first-line therapy. Our review pres-

ents the limitation that we cannot definitively attribute 

clinical improvement solely to RTX, as some patients 

were treated with multiple concomitant medications. 

Additionally, the literature describes multiple treatment 

plans with variable doses and numbers of infusions. In-

formation regarding the best evidence-based treatment 

recommendations is lacking. Thereby, we emphasize 

the need for clinical trials to evaluate the effect of RTX 

in anti-HMGCR IMNM, thus leading to better manage-

ment of this condition.
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