Anti-MDAS5 antibody-positive dermatomyositis with
rapidly progressive interstitial lung disease: report of
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SUMMARY

Melanoma differentiation-associated protein 5 (MDA5)
antibody-positive dermatomyositis (DM) displays
unique cutaneous and pathologic features. We describe
two cases of myositis-associated rapidly progressive
interstitial lung disease (RP-ILD). The patients were two
women from Kerala, India. Both patients had anti-MDA5
antibody-positive myositis. Both patients presented
with RP-ILD without any clinical features of myositis
and succumbed to their illness despite aggressive
medical treatment. Anti-MDA5-antibody-positive DM

is characterised by amyopathic disease with rapidly
progressive and fatal ILD.

BACKGROUND

Dermatomyositis (DM) is an idiopathic autoimmune
disease. It is a disease characterised by symmetric
proximal muscle weakness, muscle inflammation and
skin manifestations." Clinical features of typical cuta-
neous findings (eg, Gottron’s papules and heliotrope
rash) and proximal muscle involvement, laboratory
evidence of muscle damage, pathologic correlation on
biopsy and identification of myositis-specific autoan-
tibodies can help in clinching the diagnosis. Around
50%-70% of the patients have myositis-specific auto-
antibodies while few clinically distinct phenotypes
have different autoantibodies.?® This report describes
two cases of DM with seropositivity to the autoan-
tigen melanoma differentiation-associated protein 5
(MDAS). The anti-MDAS-positive DM is associated
with rapidly progressive interstitial lung disease (RP-
ILD) and high mortality.

We have described two patients who had MDAS-
positive DM with RP-ILD and both succumbed
to their illness in spite of best possible medical
care. The take home message is to highlight that
anti-MDAS-positive DM is associated with rapid
progression of ILD and poor outcome.

CASE PRESENTATION
Case 1
A 37-year-old woman presented with a history of
cough, shortness of breath, myalgia and fever for
10 days. She was treated in an outside hospital for
the same. In view of clinical worsening, she came
to our hospital. She had a previous history of spon-
taneous abortion, Raynaud’s phenomenon and
photosensitivity.

Physical examination revealed bilateral inspiratory
crackles. Arterial blood gas showed typel respira-
tory failure. Chest X-ray revealed (figure 1) bilateral

' Tisa Paul," Mithun CB, Nithya Haridas © '

ground glass opacity (GGO) predominantly in lower
zones. She was initiated on intravenous antibiotics and
other supportives. In view of persistent hypoxemia,
she was initiated on oxygen through high flow nasal
cannula. Other laboratory investigations are shown
in table 1. She was found to be Anti Rho positivity
(Ro 52 recombinant). As we had very high suspicion
for rapidly worsening DM, myositis-specific anti-
body panel was sent. Sputum for acid-fast bacilli and
bacterial culture were found to be negative. Serum
procalcitonin was found to be 0.05 ng/mL at time of
admission and 0.45ng/mL after 5days. After ruling
out active infection, she was initiated on methylpred-
nisolone 125 mg intravenous two times per day in
view of suspected exacerbation of mixed connective
tissue disease-related ILD. Despite this, she continued
to have hypoxia. On seventh day of admission, she
was given first dose of cyclophosphamide (2mg/
kg) along with hiking up antibiotics (carbapenam).
Unfortunately, her condition worsened over a period
of time and required shift to intensive treatment unit
(ITU) and was put on mechanical ventilation. After
intubation, mini bronchoalveolar lavage (BAL) was
sent for bacterial and fungal culture which was found
to be sterile. Mini BAL Xpert MTB/RIF assay was
negative. Blood and urine cultures were sterile. Serial
chest radiographs showed worsening with increased
GGOs bilaterally (figure 1, day 13). She was initiated
on intravenous immunoglobulin (40 g/day) on days
12 and 13 of admission as salvage therapy. In spite of
all these measures, she continued to worsen and had
resistant hypoxemia. She succumbed to her illness
on day 15 of admission. We received the report of
myositis-specific antibody panel posthumously, which
was positive for anti-MDAS antigen (figure 2).

Case 2

A 42-year-old woman presented with reports of
high-grade intermittent fever, cough with scanty
expectoration and progressive shortness of breath
for 1month. Arterial blood gas (ABG) showed type
1 respiratory failure. She had history of hypothy-
roidism, photosensitivity and spontaneous abortion.
She denied any history of recurrent oral ulcers or
Raynaud’s phenomenon.

Examination of respiratory system revealed bilat-
eral late inspiratory crackles in lung bases. Chest
X-ray (figure 3) showed bilateral mid and lower zone
consolidation. CT scan of the chest revealed diffuse
patchy areas of GGOs along the periphery in the
right upper, middle and lower lobes with bilateral
dense areas of consolidation in the basal segments
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Day1 Day13

Figure 1  Showing comparison of chest radiographs (Case 1). Day 1
chest radiograh showing bilateral mid and lower zone ground glass
opacities (GGO). There was obliteration of bilateral costophrenic angles.
Day 13 chest radiograph showing bilateral significant increase in GGOs.

(figure 4). COVID-19 RT PCR was negative. Blood results and
other investigations are shown in table 1. Atypical Pneumonia
IgM TFA (IgM indirect immunoflurescent assay) was sent and was
found to be negative. She was given injectable ceftriaxone and oral
azithromycin along with other supportive care. She showed initial
improvement with the treatment given. On the seventh day of
admission, she was maintaining 96% saturation breathing 1L/min
oxygen through nasal prongs. In view of history of photosensitivity
and history of previous spontaneous abortion, connective tissue
disease-associated ILD was suspected. Blood and urine culture
were sterile. She developed rapid clinical and radiological wors-
ening. On day 10 of admission, her oxygen saturation dropped to
76% and her oxygen requirement increased drastically. Procalci-
tonin was done to rule out worsening infection, which was found
to be 0.08ng/dL. She was not fit for undergoing bronchoscopy
at that point of time. The case was discussed in multidepartment
meeting and she was administered methylprednisolone 1g/day

Table 1 Laboratory investigations of both cases
Laboratory parameter/units Case 1 Case 2
Age/gender 37/female 42/female
Haemoglobin 14.8 10.5
Total count 7.840x10%/L 6.85x10%L
Platelets 25.3x10°L 39.5x10%L
CRP mg/L 109 75
ESR mm/hour 60 45
LDH U/L Not done 289
Ferritin ng/mL 755 169.4
AST IU/L 343 34.4
ALT IU/L 25.9 35.1
Creatininie kinase U/L 248 35
Procalcitonin (ng/mL)

Baseline level at admission 0.08 0.06

On the day of worsening: 0.45 0.07
C3 mg/dL 109 116.8
C4 mg/dL 13.6 26.1
ANA screening (IFA) Not done +Speckeled pattern, 2+
Direct coomb's test 1+ 1+
Anti CCP U 352 Not done
RFU 64 Negative
CANCA Not done Negative
P ANCA Not done Negative

ALT, alanine transaminase; ANA, anti-neutrophilc antibody; C ANCA, anti neutrophil
cytoplasmic antibody; AST, aspartate aminotransferase; C3, complement 3; C4,
complement 4; CCP, cyclic citrullinated peptide; CRP, c reactive protein; ESR, erythrocyte
sedimentation rate; Hb, haemoglobin; LDH, lactate dehydrogenase; RF, Rheumatoid factor.;

for 3days from 11th to 13th day of hospitalisation as suggested
by rheumatologist. However, her respiratory status continued to
worsen and she required mechanical ventilation. After intubation,
mini BAL was sent for bacterial, fungal and mycobacterium tuber-
culosis (MTB) cultures that were found to be negative. Repeat
blood culture at that time also came sterile. In view of rapid wors-
ening of oxygenation status, possibility of rapidly progressive DM
was considered and myositis-specific antibody panel was sent. She
was administered rituximab 500mg/day for 1day on the 14th day
of hospitalisation in concurrence of advice of rheumatologist. But
unfortunately, she continued to deteriorate. She succumbed on the
23rd day of hospitalisation. She was also found to be anti-MDAS
antibody-positive (figure 2) posthumously.

DISCUSSION

We have presented two cases of RP-ILD. Both of them had
anti-MDAS antibodies. The MDAS protein is part of innate
immune response.’™ It elicits the production of type I immu-
nity with release of interferon and tumour necrosis factor alpha,
resulting in a cytokine storm.” This may contribute to the pathogen-
esis of RP-ILD with anti-MDAS antibody-positive DM; however,
the precise pathogenesis behind RP-ILD remains unknown.®

Patients with anti-MDAS antibody-associated DM (AMA-DM)
do not have characteristic muscle weakness or elevated muscle
enzymes as observed in usual DM. Serum levels for MDAS anti-
bodies correlate with severity of lung disease and are predictors of
poor outcome.®'® Previous reports have shown that the progres-
sive lung disease is characterised by poor response to immuno-
suppressive therapy.” ™' Both of the discussed women had RP-ILD
leading to hypoxic respiratory failure and they succumbed to their
illness very fast. They did not respond to best possible management
including rituximab or immunoglobulin.

AMA-DM-associated RP-ILD represents a unique diagnostic
challenge. Clinical presentation of such patient is very similar to
those with hypoxemic respiratory failure due to acute respira-
tory distress syndrome (ARDS). The main differential diagnosis
includes atypical pneumonia, exacerbation of ILD and pneumo-
cystis jiroveci pneumonia.' ' A key distinguishing feature is the
absence of clinical insult prior to the onset of ARDS. The variable
presence (or complete lack) of muscle weakness or myalgia makes
it difficult to recognise that the pulmonary disease is secondary to
underlying myositis." !

High-resolution CT (HRCT) in such patients shows diffuse alve-
olar damage characterised by scattered or diffuse areas of ground-
glass attenuation. HRCT in RP-ILD can also show features of
organising pneumonia, peribronchovascular and peripheral areas
of patchy airspace consolidation and ground-glass opacities, septal
thickening or traction bronchiectasis. As per American thoracic
Society guidelines, myositis-related diseases should be suspected
in CT patterns of concurrent non-specific interstitial pneumonia
accompanied by organising pneumonia. In minority of patients
of AMA-DM-related ILD, usual interstitial pneumonia pattern
has been spotted. Presence of spontaneous pneumomediastinum
in setting of acute hypoxemc respiratory failure should raise the
suspicion of myositis-related RP-ILD."

Lian X et al,'" have suggested “The FLAIR Model’ for mortality
risk prediction in amyopathic DM associated with ILD. In their
study, Lian X et al found that RPILD, HRCT imaging score,
anti-MDAS antibody, ferritin and LDH levels were associated with
poor outcome in patients with AMA-DM. If a patient has posi-
tive MDAS antibody, higher ferritin and LDH levels, even without
notable respiratory manifestation, he/she is classified as medium-
risk group and has 209 risk of death. In our series, the first patient
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Figure 2 (A) Myositis panel antibody report of both cases. (B) Myositis specific antibodies and their target antigens.

had serum ferritin of 755 ng/mL while the second had 169 ng/mL.
The FLAIR risk score model could help physicians measure the
severity of disease and predict the outcome in AMA-DM."!

It has been found that acute disease progression in anti MDA-5
RP ILD may occur within 1year from the onset of ILD. After
1year, survival rates are stabilised. The cause of death in most
of such patients was ILD and/or its complications like secondary
infection, pneumomediastinum and respiratory failure.’

DM treatment is based on the long-term administration of high
doses of glucocorticoids. Immune-modulating agents (cyclophos-
phamide or azathioprine or mycophenolate mofetil (MMF)) are
considered second-line treatment. Intravenous immunoglobulin
and immunomodulators like cyclosporine A (CyA), Tacrolimus
(Tac), are also recommended as add on therapy. It is advisable to
treat the patients who have fulminant disease with an aggressive
approach. It includes regimen of at least three agents consisting
of high-dose corticosteroid, antimetabolite (MMF or azathioprine)
and a third add on agent (either Tac or rituximab) for quick and
potent induction of remission.® >3 However, in our series, in spite

Day20

Day1

Figure 3  Showing comparison of chest radiographs (case 2). Day
1: chest radiograph showing bilateral alveolar shadows mainly in
mid and lower zones (left>>right). Day 13: significant increase in
alveolar infiltrates and appearance of new GGOs in both lung fields
(right>>left). GGOs, ground glass opacity

of aggressive treatment, we could not save any of our anti-MDAS
antibody-positive patients.

OUTCOME AND FOLLOW-UP
The prognosis of patients with ILD with anti-MDAS antibody is
very poor, in spite of early detection and intensive care. Beneficial
effects of RTX in the treatment of anti-MDAS antibody-positive
patients with DM have been reported. The outcome of the two
cases in our study cannot be used to definitively characterise the
efficacy of RTX as it was not administered at the start of treat-
ment in our hospital. However, we would like to highlight that
it is not always possible to get the correct diagnosis immediately.
Although in both cases, it was recognised that patients had some
form of immune-mediated inflammatory condition, the diagnosis
of anti-MDAS-positive DM took some time. The common clinical
features of both our cases and its comparison to other published
cases are shown in table 2. The described cases in table 2 also high-
lighted the fact that many such patients can develop rapid wors-
ening of lung disease leading to death.'*"

Awareness of anti-MDA-5 positivity gives important informa-
tion about potential prognosis in such cases. In addition to MDA-5

? #3 4 |
- * 4

[ o) : S - _-;,f’v

Figure 4 High resolution CT showing case 2—day 7. (A) Upper lobes

showing peripheral distribution of bilateral ground glass opacity. (B)
Bilateral minimal effusion, patchy distribution of ground glass opacity.
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Table 2 Clinical profile, treatment and outcome of present cases
with previously published cases

Respiratory

Ref no Age Sex symptoms Others Outcome
14 68 F Unusual NA Improved
dyspnoea
15 58 F NA mPSL, PSL, Improved
IVCY, IVig,PMX
16 55 F Respiratory CPA, PE Died
failure
17 A F Respiratory PSL, Tac improved
failure
18 A F Respiratory mPSL, PSL, Died
failure CsA, MMF,
Tac
18 69 F Respiratory mPSL, PSL, Died
failure CsA, IVCY,
tocilizumab,
CHD PSL,
19 48 M Respiratory PSL, CsA Improved
failure
Present 37* F Respiratory mPSL, RTX, IVlg Died
casel failure
Present 42* F Respiratory mPSL, RTX Died
case2 failure

CHD, continuous hemodiafiltration; CPA, cyclophosphamide; CsA, Ciclosporin A; F, female;
IVCY, intravenous cyclophosphamide; M, male; MMF, mycophenolate mofetil; mPSL,
methylprednisolone; NA, not available; PE, plasma exchange; PMX, polymyxin B; PSL,
prednisolone; RTX, rituximab; Tac, tacrolimus.

positivity, high levels of serum ferritin, ground-glass opacities in
all six lung fields and worsening of pulmonary infiltrates during
treatment have been suggested as further poor prognostic factors.

Our cases can be of help to other clinicians to suspect the MDAS
DM early on. In both our cases, we found definite clinical radio-
logical deterioration without any identifiable clinical insult. We
also saw unexplained gradual worsening of dyspnoea with rapid
concomitant radiological worsening. The first case in the present
series prompted us to suspect the disease early in second case, but
unfortunately in spite of all possible interventions, we could not
save any of them.

Learning points

» Anti-melanoma differentiation-associated protein 5 antibody-
positive (Anti-MDA5-Ab-positive) dermatomyositis can
present with refractory or rapidly progressive interstitial lung
disease as a life-threatening complication.

» Rituximab could be a useful therapy for achieving a
favourable outcome.

» Some patients with anti-MDA5-positive are resistant to even
intensive immunosuppressive treatments.

» Research to get early diagnosis and the establishment of
other therapeutic strategies for anti-MDA5-positive patients
is required.
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