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Abstract

Dermatomyositis (DM) is an immune-mediated inflammatory myopathy that can present with proximal
muscle weakness and characteristic skin findings. Nuclear matrix protein 2 (NXP-2)-positive DM, while rare,
has a strong association with malignancy. It can display features such as muscle weakness, subcutaneous
edema, and refractory dysphagia, all of which were present in our 63-year-old male patient. He experienced
a prolonged hospitalization and percutaneous endoscopic gastrostomy (PEG) tube placement. He improved
with prednisone, azathioprine, rituximab, and intravenous immunoglobulin (IVIG) treatments. For over two
years, he has had no evidence of malignancy. This case underscores the complexity of NXP-2-positive DM
and the potential for severe presentations that may require the usage of second-line therapies.
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Introduction

Dermatomyositis (DM) is a rare and acquired immune-mediated inflammatory disease characterized by
symmetric proximal muscle weakness, distinctive skin rashes, and potential involvement of other organ
systems, such as the lungs, heart, and gastrointestinal tract [1]. Nuclear matrix protein 2 (NXP-2)-positive
DM is a rare idiopathic inflammatory myopathy first described in juvenile DM patients and more frequently
seen in younger DM cohorts [2]. It has been reported to be associated with a variety of clinical phenotypes,
which include severe muscle weakness, joint contractures, polyarthritis, intestinal vasculitis, severe
dysphagia, subcutaneous calcinosis, and subcutaneous edema [2-4]. NXP-2 antibody positivity in itself
confers an increased risk of malignancy [5].

Our report discusses a course of NXP-2-positive DM with profound weakness and dysphagia that slowly
improved with extensive rehab and treatment with rituximab, intravenous immunoglobulin (IVIG),
azathioprine, and prednisone. Our patient required prolonged and aggressive treatment, but he displayed a
remarkable response to medical therapy. Thus, our patient raises awareness of a rare but potentially severe
myopathy that had responded to aggressive treatment. In the literature, there is a stronger association with
dysphagia in NXP-2-positive DM patients than in other DM subtypes [6].

Case Presentation

In June 2022, a 63-year-old Caucasian male, with a history of hypertension, hepatitis B, hyperlipidemia
without usage of a statin, and type 2 diabetes, presented with three weeks of generalized weakness, with
progressive immobility of his lower extremity, bilateral foot pain, and a fluctuating salmon-colored rash
around his eyes with periorbital swelling. He worked with heavy machinery, including jackhammers and
welding tools, and attributed his weakness to work. He had no history of smoking tobacco. His preliminary
labs were notable for elevated alanine transaminase (ALT) at 172 U/L; elevated aspartate transaminase (AST)
at 427 U/L; elevated creatine kinase (CK) at 11,119 U/L; normal thyroid-stimulating hormone (TSH) at 3.57
ulU/mL, negative human immunodeficiency virus (HIV) antibodies; and negative hepatitis A, B, and C
antibodies (Table /). He denied fever, unintentional weight loss, night sweats, joint pain or swelling, back
pain, photosensitive rashes, Raynaud’s phenomenon, ulcers, dry eyes or dry mouth, vision changes,
shortness of breath, cough, chest or abdominal pain, dysphagia, or peripheral neuropathy. On exam, he was
afebrile with no rash, nail changes, palpable lymphadenopathy, oral lesions, heart murmurs, focal
neurological deficits, abnormal lung sounds, abdominal distention or tenderness, or hepatosplenomegaly.
He displayed upper extremity non-pitting edema and grade 4 strength in his lower extremities based on the
Medical Research Council (MRC) grading system, which grades muscle power from 0 to 5. He could not raise
his bilateral arms above his head.
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Test
ALT
AST
CK

PSA

Patient Value
172 UL

427 U/L
11,119 U/L

30.61 ng/mL

TABLE 1: Lab values

Reference Range
4.80-34.20 U/L
0.00-55.20 U/L
25-90 U/L

0-4 ng/mL

Liver and abdominal ultrasounds were unremarkable. Initially considered to have rhabdomyolysis, he was
treated with intravenous fluids, but his weakness progressed. Thyroid myopathy had been ruled out with
normal TSH. With concern for an inflammatory myopathy such as DM, a week later, he received a muscle
biopsy of his right quadriceps muscle given his proximal weakness, which revealed no atrophy,
inflammatory, vasculitic, or fibrotic changes. This biopsy was taken prior to the initiation of steroids. Later,
an MRI of his thigh musculature demonstrated parapelvic inflammatory changes (Figure 7). His weakness
continued to progress, and he became wheelchair-bound with severe dysphagia requiring percutaneous
endoscopic gastrostomy (PEG) tube placement a month from admission day. At this time, his CK was 20,187
U/L. Further workup revealed normal complement levels (C3, C4), ESR, and CRP. He received extensive
testing for myositis-specific antibodies (MSA) and myositis-associated antibodies (MAA). He was ANA
positive (1:320) and SSA 52 positive (48 AU/mL). His myositis panel was positive for NXP-2.
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FIGURE 1: MRI of the lower extremity without contrast - T2
hyperintensity of parapelvic musculature

Two weeks after admission, he was started on immunosuppressive therapies with IVIG, methylprednisolone,
and azathioprine, followed by the addition of rituximab six days later. Altogether, during his two-month
hospital admission, he had received two doses of IVIG that were administered as 2 g/kg daily given over two
days every 30 days; two doses of 1,000 mg rituximab; three days of 500 mg methylprednisolone daily,
followed by 60 mg prednisone with taper by 10 mg every six days; and daily azathioprine. Concurrently, he
received sulfamethoxazole and trimethoprim for pneumocystis pneumonia (PCP) prophylaxis and tenofovir
alafenamide to cover for possible reactivated hepatitis B given evidence of prior infection with evidence of
core antibodies on initial admission. Given the history of prior hepatitis B, myopathy related to hepatitis B
was considered but was later ruled out with negative nucleic acid amplification testing one month after
initial admission. A malignancy workup was conducted due to the diagnosis of NXP-2-positive

DM. Computerized tomography (CT) of his chest, abdomen, and pelvis, upper gastrointestinal endoscopy,
colonoscopy, and MRI brain did not reveal malignancy. He had an elevated prostate-specific antigen (PSA)
of 30.61 ng/mL that was attributed to his acute DM flare by urology as his PSA decreased through his
hospitalization. His CK also normalized at the end of his two-month hospitalization, as shown in Figure

2. While his extremity strength improved, his dysphagia remained unchanged.
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FIGURE 2: Creatine kinase (CK) levels over time

The arrows label the Medical Research Council (MRC) scores of the bilateral upper extremity (BUE) and bilateral
lower extremity (BLE), as well as points in time of percutaneous endoscopic gastrostomy (PEG) tube
dependence.

He was discharged with a plan to continue IVIG 1 mg/kg on two consecutive days every four weeks, along
with azathioprine daily. His dysphagia did not improve while at rehab, and he was readmitted to the hospital
for treatment of aspiration pneumonitis two months after his initial admission. At this admission, his CK
was normal, and there was no recurrence of his rash or non-pitting edema, but he had continued
paresthesias in his legs, which improved with gabapentin and duloxetine. In the outpatient setting, he
continues to be followed closely by neurology, rheumatology, and urology with proactive screening for
malignancy based on clinical symptoms. Over two years, he has had significant improvement in both his
weakness and dysphagia.

In February 2023, he was no longer PEG tube-dependent, and his CK was normal. At this time, he had MRC
grade 5 strength in his upper and lower extremities, and he had returned to full-time employment as an
electrician. In October 2022, his 10 mg daily prednisone dosage was tapered to reduce the risk of type II fiber
atrophy, infection, and worsening bone health, but his weakness worsened, so he remained on 10 mg daily
prednisone. In October 2022, electromyography (EMG) was conducted, with no changes in compound
muscle action potential, suggesting critical illness neuropathy or myopathy. In October 2023, his IVIG was
tapered down to 1 g/kg every four weeks, and his rituximab was delayed due to his health insurance. He had
a mild flare, which resolved by increasing IVIG to 2 g/kg every four weeks and receiving a single dose of
rituximab. Since then, his symptoms have been stable while he is medically managed with 5 mg prednisone
daily, 150 mg azathioprine daily, and IVIG 2 g/kg every four weeks. As of December 2024, he has had no
evidence of underlying malignancy, and there are discussions between his neurologist and rheumatologist
to taper his maintenance IVIG.

Discussion

Our patient presented as a severe case of NXP-2-positive DM, which required aggressive treatment with
high-dose steroids, rituximab, azathioprine, and IVIG, along with several months of physical and speech
therapy for complete resolution of his muscle weakness and refractory dysphagia. His edema was localized to
his bilateral upper extremity and was a unique presenting symptom, which is sparsely described in the
literature [6]. Our patient had an MRI that revealed inflammatory changes in the parapelvic muscles, such as
the psoas and gluteus muscles, but not in the quadriceps where he was biopsied. In the literature, NXP-2-
positive DM patients have perivascular inflammation and perifascicular atrophy on muscle biopsy [7]. This
type of muscle dysfunction may contribute to severe muscle weakness without significant CK elevations [6].
This is demonstrated in Figure 2, which reveals low MRC scores, indicative of more weakness observed when
CK levels were low and vice versa. A repeat muscle biopsy was not conducted to consider other inflammatory
myopathies, such as immune-mediated necrotizing myopathy, which can present with severely elevated CK
levels, as the patient's progressive dysphagia, lack of statin exposure, and antibody results from myositis
panel aligned more with a diagnosis of NXP-2-positive DM.

NXP-2 is a nuclear matrix protein involved in regulating p53-induced cellular senescence [8]. NXP-2-
positive DM patients have an increased risk of malignancy compared to the general population when
matched by age and sex having an association with malignancy of up to 25% in large cohort studies [6,9].
Malignancies that have been reported include ovarian, lung, breast, non-Hodgkin’s lymphoma, stomach,
pancreatic, and colorectal cancers [10,11]. Our patient is a unique case in which no underlying malignant
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pathology has been found.

NXP-2 antibody positivity has been associated with more refractory DM requiring treatments such as IVIG
and rituximab beyond first-line therapies, such as prednisone and disease-modifying drugs (i.e.,
methotrexate and azathioprine) [11]. Such was the case with our patient who, despite pulse
methylprednisolone, subsequent high-dose steroids, and azathioprine, continued to have an active disease
with profound weakness and proximal dysphagia requiring a PEG tube. A placebo-controlled randomized
trial in 2022 confirmed the benefit of IVIG in DM [12]. Our patient’s response to IVIG and rituximab was
slow but dramatic over time to the point that he now works full time as an electrician. In the literature, a
delay in treatment initiation and a greater degree of weakness have been related to poorer outcomes in
NXP-2-positive DM patients [13].

Conclusions

NXP-2-positive DM is a rare disease, and our patient's case is notable for the diagnostic difficulties he
encountered. His profound weakness, which required extensive rehab and second-line therapies for
recovery, also demonstrates a uniquely severe presentation. While NXP-2-positive DM is strongly associated
with malignancy, our patient to date has no evidence of malignancy as he continues to be followed closely
by neurology, rheumatology, and urology, with proactive screening for malignancy based on clinical
symptoms. His positive response to second-line therapies contributes to the literature on the treatment of
severe cases of NXP-2-positive DM. He remains without disease activity on 5 mg prednisone daily,
azathioprine, and IVIG with plans to taper these treatments.
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