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Table 1: PE and effect on muscle strength
	Author, Year
	IIM Subtype
	No. of Patients
	PE Regimen
	Use of combination immunosuppressants (Yes/No)
	Outcome measures
	No. (%) of patients with improved outcome
	Quality Assessment

	Zhang et al.
2022
	Anti-SRP IIM
	9
	Median 2 cycles
	Yes
	MMT/80
	8 (89%)
	Moderate

	Kruse et al.
2022
	IMNM
	6
	Typically, 5 sessions total, performed every alternate day. 2 patients had a second PE course
	Yes
	MRC
	1 (17%)
	High

	Arlet et al.
2006
	Anti-SRP IIM
	2
	3/week to once per 3 months
	Yes
	MRC
	2 (100%)
	Moderate

	Cherin et al.
1995
	PM + DM
	57
	3/week for 3 weeks, then 2 PE bimonthly
Mean 14.8 ± 9.2 cycles
	Yes
	Modified MRC
	31 (54%)
	Moderate

	Suga et al.
1993
	DM
	3
	Mean 16 sessions. 
Double filtration plasmapheresis used.
	Mixed- 1 with combination IS, 2 with steroids alone
	Grip strength
	3 (100%)
	Low

	Miller et al.
1992
	PM + DM
	13
	3/week for 4 consecutive weeks
	No (all had steroids alone)
	Muscle strength
	3 (23%)
	High

	Clarke et al.
1988
	PM + DM
	3
	Daily to 2/week for 2–4 weeks
	Mixed- 2 with combination IS, 1 with steroids alone
	Muscle strength
	3 (100%)
	Moderate

	Aymard et al.
1985
	PM + DM
	7
	3–6 sessions within 2 weeks followed by monthly PE
	Mixed- 3 with combination IS, 4 with steroids alone
	Muscle strength
	4 (57%)
	Moderate

	Hamblin et al.
1983
	DM + overlap IIM
	3
	Weekly to monthly over 4–10 months
	Mixed- 2 with combination IS, 1 with steroids alone
	Muscle strength
	2 (67%)
	Moderate

	Dau et al.
1982
	PM + DM
	48
	Weekly. Median 12 sessions
	Yes
	Muscle strength
	46 (96%)
	Moderate



Abbreviations: DM, Dermatomyositis; IMNM, Immune-mediated necrotising myopathies; IS, Immunosuppressant; IVIG, Intravenous immunoglobulin; MMT, Manual Muscle Testing; MRC, Medical Research Council; PE, Plasma exchange; PM, Polymyositis; SRP, signal recognition particle.

	Author, Year
	IIM Subtype
	No. of Patients
	PE Regimen
	Use of combination immunosuppressant (Yes/No)
	No. (%) of patients with improved CK following PE
	Quality Assessment

	Zhang et al.
2022
	Anti-SRP IIM
	9
	Median 2 cycles
	Yes
	9 (100%)
	Moderate

	Kruse et al.
2022
	IMNM
	6
	Typically, 5 sessions, every alternate day. 2 patients had a second PE course
	Yes
	6 (100%)
	High

	Arlet et al.
2006
	Anti-SRP IIM
	2
	3/week to once per 3 months
	Yes
	2 (100%)
	Moderate

	Cherin et al.
1995
	PM + DM
	57
	3/week for 3 weeks, then 2 PE bimonthly
Mean 14.8 ± 9.2 cycles
	Yes
	57 (100%)
	Moderate

	Suga et al.
1993
	DM
	3
	Mean 16 sessions. 
Double filtration plasmapheresis used.
	Mixed- 1 with combination IS, 2 with steroids alone
	3 (100%)
	Low

	Clarke et al.
1988
	PM + DM
	3
	Daily to 2/week for 2–4 weeks
	Mixed- 2 with combination IS, 1 with steroids alone
	3 (100%)
	Moderate

	Aymard et al.
1985
	PM + DM
	7
	3–6 sessions within 2 weeks followed by monthly PE
	Mixed- 3 with combination IS, 4 with steroids alone
	4 (57%)
	Moderate

	Valbonesi et al.
1983
	PM + DM + Overlap
	4
	2–4 sessions 
	Yes
	4 (100%)
	Low

	Dau et al.
1982
	PM + DM
	48
	Weekly. Median 12 sessions
	Yes
	47 (98%)
	Moderate


Table 2: PE and effect on CK

Abbreviations: CK, Creatine Kinase; DM, Dermatomyositis; IMNM, Immune-mediated necrotising myopathies; IS, Immunosuppressant; PE, Plasma exchange; PM, Polymyositis; SRP, Signal recognition particle.

PE and other outcome measures
PE and dysphagia
Only two studies reported outcomes regarding dysphagia in IIM patients [1],[2]. A multi-centre single group pre-post study by Cherin et al. included 27 DM and PM patients with severe advanced pharyngeal weakness.  There was dramatic improvement with disappearance of dysphagia in eight patients, and stabilisation of dysphagia in the remaining 19 patients. Significant improvement of dysphagia was noted in only patients who presented acutely, with duration between disease onset and treatment initiation of less than six months. Separately, a case series by Hamblin et al. included one DM patient with bulbar palsy requiring nasogastric feeding, who had improvement in swallowing following seven PE sessions. Although she subsequently had a relapse and deterioration of dysphagia, a further four PE sessions led to improvement, and she was eventually discharged from the hospital. 

PE and MRI changes
One study examined MRI changes of Muscle oedema. Four patients in a single centre retrospective single group pre-post study by Zhang et al. had lower extremities MRI performed, showing abnormal signals in thigh muscles, including muscle oedema, atrophy and fatty replacement[3]. Repeated MRI following PE showed improvement in MRI changes in all four patients. 

PE and EMG findings
Only one study compared EMG and quantitative force of contraction measurements before and after PE[4]. EMG and force of contraction testing was performed on 14 of the 32 adult patients involved in this study. There was no change in five patients, and significant improvement in six patients who had highly or moderately active disease.

PE and muscle biopsy features
Muscle biopsy was performed prior to and following PE in 16 patients across four studies[4-8].  In an uncontrolled trial by Aymard et al, one of the three patients showed complete normalisation of muscle biopsy findings, while the other two patients had no obvious modifications seen in their repeated biopsies (muscle fibre atrophy and inflammatory cell infiltrate)[5]. In a case series by Clarke et al., one patient had pre-PE muscle biopsy findings of extensive muscle cell necrosis with surrounding lymphocytes, neutrophils, eosinophils and histiocytes, and regeneration of muscle cells. Following combination therapy including PE, repeat muscle biopsy performed approximately 14 weeks later showed resolution of inflammatory cell infiltrate, and marked atrophic change in muscle fibres with some regeneration[7].  A subset of adult patients from a cohort of 32 IIM patients involved in a study by Dau et al had both pre- and post-PE muscle biopsies[4, 6]. Of the six (3 DM, 2 PM) patients identified, five showed marked improvement in the histologic appearance of posttreatment muscle biopsy specimens. In two patients with PM, features of fibre necrosis and phagocytosis, and interstitial and vascular inflammation that had been present in the pretreatment biopsy specimens were absent in the posttreatment samples. Posttreatment muscle biopsy samples from one patient who had only mildly active PM showed no change from the pretreatment specimen. In all of the posttreatment biopsy specimens from the patients with DM, the prominent (3 to 4+) pathologic changes of fibre necrosis, phagocytosis, and interstitial inflammation that were present in the pretreatment biopsy specimens were either absent or minimal (1+) post treatment.  Muscle fibre diameter measurements were available for both pretreatment and posttreatment biopsy specimens for five patients (3 PM, 2 DM). In each case there was an increase in mean muscle fibre diameter in the interval between the initial biopsy and completion of treatment.  There was a return to normal or significant improvement in the value for the calculated atrophy factor and fibre size for two of three PM patients and both DM patients. These differences in mean fibre diameters were significant at the .01 level for one of three PM patients and all the DM patients. Lastly, in an uncontrolled trial by Cecere et al., 5 patients underwent induction phase- combination plasmapheresis and Leukocytapheresis, followed by consolidation and maintenance Leukocytapheresis[8]. All patients showed normalisation of muscle biopsies.

Overall results are summarised in Table 3 below.

Table 3: PE effect on dysphagia, MRI (muscle oedema), EMG/force of contraction testing and muscle biopsy
	Author, Year
	IIM Subtype
	PE Regimen
	Use of combination immunosuppressant (Yes/No)
	Outcome measure
	No. (%) of patients meeting outcome following PE
	Quality Assessment

	Zhang et al.
2022
	Anti-SRP IIM
	Median 2 cycles 
	Yes
	MRI improvement
	4/4 (100%)
	Moderate

	Cherin et al.
1995
	PM + DM
	3/week for 3 weeks, then 2 PE bimonthly
Mean 14.8±9.2 cycles
	Yes
	Dysphagia resolution

Dysphagia stabilisation
	8/27 (30%)

19/27 (70%)
	Moderate

	Hamblin et al.
1983
	DM
	7 sessions, followed by second round of 4 sessions
	Yes
	Improvement in dysphagia
	1/1 (100%)
	Moderate

	Dau et al.
1982
	PM + DM
	Weekly. Median 12 sessions
	Yes
	Improvement in EMG and force of contraction testing

Marked improvement of muscle biopsy
	5/14 (36%)




5/6 (83%)

	Moderate

	Clarke et al.
1988
	PM + DM
	Daily to 2/week for 2–4 weeks
	Yes
	Normalisation of muscle biopsy
	1/1 (100%)
	Moderate

	Cecere et al.
1982
	PM + DM
	Induction combination PE + Leukocytapheresis, followed by consolidation and maintenance leukocytapheresis
	No- Steroids alone
	Normalisation of muscle biopsy
	5/5 (100%)
	Low

	Aymard et al.
1985
	PM + DM
	3–6 sessions within 2 weeks followed by monthly PE
	Mixed- 1 with combination IS, 2 with steroids alone
	Normalisation of muscle biopsy
	1/3 (33%)
	Moderate 


Abbreviations: DM, Dermatomyositis; EMG, Electromyography; MRI, Magnetic resonance imaging; IS, Immunosuppressant; PE, Plasma exchange; PM, Polymyositis; SRP, Signal recognition particle.

Interstitial Lung Disease (ILD) Outcomes
ILD was defined as the presence of ground glass changes, interstitial lesions or fibrosis on high resolution computed tomography (HRCT). This was usually accompanied by progressive dyspnoea or respiratory failure. Rapidly progressive ILD (RP-ILD) was defined as new onset or acute worsening of dyspnoea over the course of weeks to months that could best be attributed to acute progressive ILD. Refractory ILD was defined by an inadequate response to intensive immunosuppressive therapy. ILD-related outcomes were reported using a mixture of HRCT scoring, oxygenation metrics, PFTs and mortality. Only one study (Ning et al.) employed a clearly defined quantitative HRCT scoring system. This was based on the method described by Ichikado et al[9].  In the remaining studies, imaging assessment was descriptive or incompletely specified. Definitions of oxygenation improvement included reduced oxygen flow requirement, discontinuation of supplemental oxygen or avoidance of intubation. 
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