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CASE REPORT

Abstract
Drug therapy of immune-mediated inflammatory 
arthropathies is not always satisfactory, and there is a risk 
of adverse events. Granulocyte and monocyte/macrophage 
apheresis (GMA) is a non-pharmacological therapeutic 
option that is beneficial and very well tolerated. GMA 
involves passing blood through a column with cellulose 
acetate beads to remove increased and activated myeloid 
lineage cells and improve the cytokine profile. The technique 
reduces pain and inflammation. We present four clinical 
reports that illustrate the clinical uses of GMA with the 
medical device Adacolumn® in patients with different 
backgrounds and immune-mediated inflammatory arthritis. 

The results were positive, and no adverse events were 
reported.
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Introduction
Immune-mediated inflammatory diseases (IMIDs), specifically 
immune-mediated inflammatory arthropathies (IMIAs), 
share two common features: they are characterized by an 
inappropriate or excessive immune response that is related 
to cytokine imbalance,1 and they can improve with similar 
treatments.2 Rheumatoid arthritis (RA) is the most common 
type of IMIA, with a prevalence of 0.2–1.2% in various countries3 
(0.82% in Spain).4 Psoriatic arthritis (PsA) is recorded in up to 
30% of patients with psoriasis.5 Arthritis is also a common 
extraintestinal complication of inflammatory bowel disease, 
affecting up to 30% of patients with ulcerative colitis (UC).6

RA was long considered a chronic and disabling disease but 
advances in its management can now modify the course of the 
disease.7 However, no causal treatment is currently available.8 
Traditional treatment of RA and other IMIAs involves non-
steroidal anti-inflammatory drugs (NSAIDs), corticosteroids, 
disease-modifying anti-rheumatic drugs (DMARDs, also named 
conventional synthetic or csDMARDs) and biological agents 
(also known as biological DMARDs or bDMARDs). According to 
the European League Against Rheumatism organization,  

RA treatment should be initiated with a combination of 
csDMARDs and corticosteroids, followed by bDMARDs.9  
Low-dose methotrexate (MTX) is the main csDMARD; it is 
effective but its use leads to various adverse events, with 
nausea/vomiting as the most common.10

Biological agents that target inflammation-related cytokines 
have notably improved the prognosis of RA, especially the 
anti-TNF agents alone or in combination with MTX.11 However, 
anti-TNF agents are not devoid of adverse events such as an 
increase of the risk of infections, neurological and cardiac 
diseases,11 or malignancies, which can be serious.12 Although 
the association between biological agents and cancer has been 
questioned,13,14 it cannot be totally ruled out.14 Furthermore, up 
to 40% of patients treated with an anti-TNF agent discontinue 
therapy due to insufficient efficacy or adverse events.15

Sustained remission is the main objective, especially in RA, 
though it is rarely achieved in clinical practice.7 Current 
treatments do not always achieve disease control or remission 
but can induce adverse events of variable severity.16

Some patients with RA are refractory or have contraindications 
to these agents and up to 50% of patients treated with 
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csDMARDs or bDMARDs must withdraw therapy after  
12–18 months because of adverse events or lack of efficacy.17,18 
Furthermore, up to 30% of patients do not respond to any of 
the current drug therapies.9 Another concern is that adherence 
to anti-TNF agents is not high, with less than 50% of patients 
continuing the same treatment at 5 years and requiring a 
switch to another form of treatment.19

An important issue is the health-related quality of life (HRQoL), 
which is impaired in patients with IMIDs. According to a study 
of 530 patients with various IMIDs, those presenting with IMIAs, 
mainly RA or PsA, had a low HRQoL, especially in the mobility 
domain of EQ-5D-5L. In patients with IMIDs, the factors 
contributing to the risk of low HRQoL included female sex, 
rheumatological IMIDs and current use of biological agents.2

Overall, new therapeutic strategies are needed in RA.8 Immune 
cell-based therapies, such as the granulocyte and monocyte/
macrophage apheresis (GMA), are another approach for 
the treatment of IMIAs. Because of its different mechanism 
of action, GMA could provide results in patients who are 
refractory or add synergistic effects in those with partial 
responses or loss of response when used in combination 
as demonstrated in patients with inflammatory bowel 
disease.20–23

Methods
Adacolumn* is a Class IIb medical device for GMA. It is licensed 
in Europe for the treatment of inflammatory bowel disease 
(both Crohn disease and UC), active RA with symptoms resistant 

* Adacolumn®, JIMRO Co. Ltd., Takasaki, Japan/Adacyte 
Therapeutics, Sant Cugat del Vallés, Barcelona, Spain.

to conventional drugs, ocular Behçet disease, systemic lupus 
erythematosus, or pustular psoriasis.24 GMA is an extracorporeal 
treatment in which the patient’s blood passes through a 335-
mL column with 220 g of 2-mm cellulose acetate beads. Blood 
immunoglobulin G (IgG) or complement iC3b is linked to the 
bead surface. Myeloid lineage cells express Fcγ receptors or 
complement receptors. IgG binds to the Fcγ receptor and iC3b 
to the complement receptor. Consequently, the beads retain the 
elevated and potentially activated myeloid lineage leukocytes, 
namely granulocytes (65%) and activated monocytes (35%, with 
55% macrophages).25,26 Finally, blood is reinfused.

Figure 1 shows the mode of action of GMA.27 The various 
immunomodulatory effects of GMA include the reduction 
of plasma pro-inflammatory cytokine levels, modification of 
leukocyte morphology with changes in surface receptors that 
decreases the infiltration of the activated cells not retained by 
the column in the inflamed tissue, induction of regulatory  
T and B cells and myeloid-derived suppressor cells, as well 
as the down-regulation of pro-inflammatory effector T cells, 
probably because some apoptotic cells pass through the 
outflow line from the apheresis column into the bloodstream.28 
Apoptotic cells have been shown to exert immunomodulatory 
properties that can be beneficial to patients with RA.29 In 
rabbits with ovalbumin-induced arthritis, apoptotic cells 
induced B cell function, thus improving chronic intestinal 
inflammation.30 In short, GMA not only decreases activated 
neutrophils and monocytes in the blood but also increases 
levels of anti-inflammatory cytokines (IL-10, IL-1ra, HGF) and 
reduces levels of pro-inflammatory cytokines (TNF, IL-6, IL-8,  
IL-1β).25,31 However, despite the depletion of myeloid lineage 
cells, GMA does not induce immunosuppression because 
immature or inactive cells from the bone marrow replace the 

Figure 1. Mode of action of GMA.27 Reproduced with permission from www.adacyte.com.
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AC, apoptotic cell; C, complement; Fc, fragment crystallizable region; HGF, hepatocyte growth factor; Ig, 
immunoglobulin; IC, immune complex.
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cells that have been removed. Therefore, GMA is not associated 
with an increased risk of infections or tumours as can occur 
with immunosuppressive drugs.25

GMA is initiated with 1 or 2 sessions a week for 5–10 weeks until 
8–10 sessions (induction treatment) followed by 1 or 2 sessions 
monthly if necessary in the more refractory cases (maintenance 
treatment).24 Each session lasts a minimum of 60 minutes, 
though more time (90–120 minutes) or greater processed blood 
volumes achieve better results.

We present four case reports of patients with IMIAs treated 
with GMA in the rheumatology department of a teaching 
hospital. Signed patient consent was not required because we 
de-identified all data presented in this article.

Case series
Case 1: GMA to reduce NSAID intake
Case 1 involves a 48-year-old woman with a medical history 
of PsA and Behçet disease. She was also diagnosed with heart 
disease, hypertension and chronic bronchitis. Because of 
previous intolerance to MTX and dermatological toxicity with 
secukinumab, she was treated with golimumab 100 mg per 
month and leflunomide 20 mg daily. However, the arthritis 
affecting her wrists and ankles and the inflammatory low back 
pain were very intense, even at night, with a score of 7 on the 
visual analogue scale (VAS; 0–10). Daily intake of ibuprofen 
reached 1800 mg.

In November 2019, she agreed to undergo GMA in addition to 
her usual treatment (golimumab, leflunomide and ibuprofen). 
Treatment was initiated with ten sessions instead of the 
usual six, with two sessions per week for 5 weeks. Joint pain 
improved and NSAID intake was reduced or even suppressed 
occasionally. Subsequent maintenance treatment was with one 
session monthly. Golimumab and leflunomide were continued 
during GMA.

In October 2020, whilst the patient was being treated with 
golimumab, leflunomide and monthly GMA, she reported pain 
affecting the costovertebral joints, left hip and lower back. She 
was then treated with ibuprofen 1300 mg daily, prednisone 
2.5 mg daily, golimumab, leflunomide and two sessions of 
GMA per month until March 2021. At the last visit, she had 
no joint stiffness and no pain at night and occasionally took 
ibuprofen 600 mg/d. However, her veins had become fragile 
due to repeated puncture. Her rheumatologist decided to 
suspend GMA, albeit with the intention of reintroducing it if 
symptoms worsened. Currently, she is receiving golimumab and 
leflunomide. The GMA results were considered very satisfactory.

Case 2: GMA as adjuvant therapy to 
DMARDs and biological agents
Case 2 involved a 39-year-old man with UC treated with 
vedolizumab 300 mg every 8 weeks. He was referred from the 

digestive diseases department with arthritis in the  
knees, hands and elbows as well as severe pain (VAS 10) and 
all-day joint stiffness. MTX was initiated with fast  
dose escalation up to 25 mg weekly and his pain improved 
(VAS 5).

GMA was started in September 2020 besides vedolizumab and 
MTX, beginning with two sessions per week for 5 weeks and 
then one session per month as maintenance therapy. MTX was 
then withdrawn, though joint symptoms and signs worsened 
after 3 months. Therefore, MTX was reinitiated at the previous 
dose and the patient’s condition improved. The effect of GMA 
was considered positive. Currently, the patient is asymptomatic 
and is receiving one GMA session per month, vedolizumab 
300 mg every 8 weeks, MTX 25 mg weekly and folic acid 5 mg 
weekly.

Case 3: GMA as low-risk therapy in a  
patient with poor response to multiple 
drugs
The patient was a 41-year-old man with axial and peripheral 
spondyloarthritis associated with UC. He had a background of 
intolerance to infliximab and adalimumab and he was receiving 
vedolizumab 300 mg every 8 weeks, salazopyrine 2 g/d and 
azathioprine 150 mg/d. However, the level of faecal calprotectin 
was 24 µg/g and arthritis was poorly controlled. The patient 
had extreme pain (VAS 10) in the neck, shoulders, elbows, 
wrists, knees and some interphalangeal joints. He also had 
morning stiffness for 3 hours. Markers of inflammation were 
increased, with ERS of 67 mm/h and C-reactive protein (CRP)  
of 3.81 mg/L.

The patient refused MTX because he was planning to have 
a baby. GMA was proposed in addition to vedolizumab, 
salazopyrin and azathioprine. He received two sessions per 
week (ten sessions per month in January and February 2020). 
After that, he had two sessions per month from March to 
June 2020. Neck pain was reduced (VAS 5), morning stiffness 
vanished, and wrists and interphalangeal joints were free  
of arthritis. Laboratory tests showed ERS of 7 mm/h and  
CRP of 1.58 mg/L. GMA was then administered at one session  
per month. However, arthritis worsened and the patient 
needed intra-articular corticosteroids in his left knee. 
Moreover, inflammatory markers increased (ERS of 19 mm/h 
and CRP of 2 mg/L). Therefore, in December 2020, the  
patient again received two GMA sessions per month. 
Evolution has been very satisfactory and, to date, he 
continues his treatment with GMA besides his usual drug 
therapy.

Case 4: GMA as temporary therapy
The patient was a 60-year-old woman with RA treated with a 
combination of adalimumab 40 mg every other week and MTX 
25 mg weekly plus folic acid. As she presented recurrent dental 
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implant infection, DMARDs were discontinued and the patient 
only received NSAIDs and tramadol. All the implants were 
extracted because her gums did not heal.

She was referred to our rheumatology department. She 
presented with arthritis in wrists, metacarpophalangeal joints 
of both hands and knees as well as neck and shoulder pain. ERS 
was 31 m/h. She then received ten sessions of GMA (two sessions 
per week) plus ibuprofen 1800 mg/d, omeprazole 20 mg/d and 
prednisone 5 mg/d. This treatment improved her wrist arthritis 
and neck and shoulder pain. As her gums have completely 
healed, her usual treatment with adalimumab 40 mg every 
other week, MTX 25 mg weekly and folic acid plus prednisone 
was reinitiated, in addition to one GMA session per month. The 
patient says that her arthritis and pain have improved.

Discussion
The first studies of GMA in patients with inflammatory arthritis 
showed the efficacy and safety of the device.32–36 Results in 
animal models also supported the use of GMA.36,37 These 
early studies were performed in Japan, where GMA was 
developed. Subsequent studies38–40 included both Japanese 
and Caucasian patients and the results were also satisfactory. 
However, no randomized controlled trials of GMA have been 
performed, probably because the requirements for approval 
of medical devices are not as strict as those for drugs. Another 
possible reason could be that the still small number of 
candidates prevents the performance of a proper randomized 
controlled trial. Even so, it would be interesting to compare 
GMA with next-generation biological agents for the treatment 
of IMIAs.

The four case reports illustrate situations where GMA can 
be appropriate in the framework of IMIAs. Case 1 shows 
a patient with intense pain and very high NSAID intake 
despite receiving golimumab and leflunomide. GMA not 
only improved pain but also made it possible to reduce 
NSAID intake. The patient was unable to tolerate MTX or 
secukinumab. GMA obviated the need for another drug and 
improves the patient’s overall condition. Case 2 is an example 
of GMA as an adjuvant therapy. The patient was already 
receiving vedolizumab and MTX but his pain and stiffness 
persisted. GMA improved the symptoms, though better 
results were achieved with the combination of vedolizumab, 
MTX and GMA. Case 3 describes a patient with intolerance 
to some anti-TNF agents and poor response to multiple 
drugs. Furthermore, the patient was planning to have a baby 
and MTX was not appropriate. Results of GMA were very 
satisfactory, with improvement of pain and morning stiffness. 
Because of the retrospective nature of this case series, not 
all data on inflammatory markers were available. However, it 
would be interesting to assess the evolution of inflammatory 
and biological markers after GMA sessions as it has been 
studied in patients with UC treated with GMA.41,42 Finally, in 
case 4, GMA was used as a temporary treatment to also solve 

extra-articular manifestations related to the inflammatory 
condition. The patient had had repeated infections and gum 
healing problems. However, as RA symptoms improved during 
GMA treatment, the patient continues to receive it in addition 
to her usual DMARD therapy.

GMA can also be useful in other various situations, such 
as that of a young woman with RA who desires to become 
pregnant and must therefore avoid certain drugs. Another 
example would be GMA as temporary treatment whilst 
waiting for the effect of a biological agent with a slow 
mechanism of action.

In our opinion, GMA is useful in IMIAs, especially in the 
following scenarios, all of which involve active disease:

- Frail patients (GMA as effective and safe therapy, without 
inducing immunosuppression)

- Patients treated with DMARDs and biological agents 
(GMA as adjuvant therapy)

- Patients who desire pregnancy
- Patients who have recently initiated treatment with 

a biological agent and have not achieved complete 
response (GMA as temporary therapy)

- Patients with adverse events caused by previous drugs 
(GMA as low-risk treatment)

GMA is well tolerated and, as expected, no adverse events 
were recorded in the four case reports. However, the 
state of the patient’s veins can prevent or limit GMA, as in 
case 1. This is a potential limitation of GMA. Another potential 
disadvantage of GMA could be its cost. However, to date, 
there have been no studies on the cost-effectiveness of GMA 
in the management of IMIAs. In patients with moderate-
to-severe UC, GMA reduces the costs associated with 
hospitalizations, surgery, drug therapy and outpatient care/
medical visits compared with conventional treatment.43,44  
It is also related to an increase in quality-adjusted life years.43 
Moreover, compared with infliximab for the treatment of 
moderate-to-severe UC in patients who are either steroid 
dependent steroid resistant, GMA is a cost-saving strategy.45 
In addition, reducing the frequency of hospitalizations and 
surgery can decrease indirect and intangible costs and may 
also be associated with an increase in patient productivity 
and HRQoL.44 We can hypothesize that, in IMIAs, GMA 
could also have benefits beyond improvement in pain 
and inflammation, with effects such as higher mobility 
and productivity and better HRQoL. Although we did not 
evaluate HRQoL in the four cases presented, we consider 
that study of the relationship between GMA and HRQoL in 
patients with IMIAs could enhance the use of this procedure.

Conclusion
In conclusion, GMA is effective and safe for the management of 
IMIAs. Our findings support the use of GMA in clinical practice.
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