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Supplementary Fig. S1. Overview of treatments received before HSCT in June 2021.
Horizontally, the timeline from presentation until stem cell transplantation on 21st June 2021 is visualised. Vertically, all treatments with dose are listed. The 
patient was almost continuously treated with methylprednisolone and methotrexate, in combination with a third therapy. (a) Sulfasalazine was ceased in Au-
gust 2015 because of intolerance (nausea, constipation, anorexia). (b) Etanercept was stopped because of development of chronic inflammatory demyelinating 
polyneuropathy (CIDP) possibly due to anti-TNF-therapy, for which plasmapheresis was initiated. (1, 2) (c) Due to absence of clinical response to abatacept 
and because of intense T-cell proliferation on synovial biopsy, cyclosporin was added in July 2018; the patient developed gingivitis and cyclosporin was 
switched to methotrexate in November 2018. (d) Anakinra induced an erythematous rash and was rapidly stopped; methylprednisolone 80 mg PO in slow 
tapering scheme was started. (e) Allogeneic haematopoietic stem cell transplantation was performed on 21st June 2021. 
HSCT: haematopoeitic stem cell transplantation; IV: intravenous; PO: peroral; SC: subcutaneous.
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Supplementary Table S1. Reported cases of allogeneic HSCT in RA patients.



3Clinical and Experimental Rheumatology 2024

Haploidentical stem cell transplantation in RA / K. Van Compernolle et al.

Supplementary Table S1 summarises the most important figures about the reported cases. Shaded rows denote highly informative cases, 
defined as in Shifa et al. (11). Briefly, for patients with relapsed RA, follow-up data had to be available for >1 year beyond the discontinua-
tion of immunosuppressive therapy. For patients with relapsed RA, their donor had to be known not to have RA. The table is adapted from 
Shifa et al. with permission of the authors (11). 
ACPA: anti-citrullinated peptide antibody; AML: acute myeloid leukaemia; ATG: antithymocyte globulin; GVHD: graft-versus-host dis-
ease; Haplo: haploidentical relative; HSCT: haematopoietic stem cell transplant; MMCB: HLA mismatched cord blood; MMSD: HLA 
mismatched sibling donor; MSD: HLA matched sibling donor; NA: not applicable; RA: rheumatoid arthritis; RF: rheumatoid factor; UPN: 
unique patient number.

Notes
a If ≥2 patients were reported in one paper, the patients are identified by unique patient number (UPN) or the sequence of patients in the paper (e.g. 
Pt 1 means Patient no. 1).
b Case no. 2 in that paper (Baldwin 1997) (1) 
c Patient no. 1 in Nelson 1997 (3) 
d Patient no. 1 in Snowden et al. 1998 (4) is also reported in Jacobs et al. 1986 (12) 
e Patient no. 1 in Lowenthal et al. 2006 (7) is also reported in Snowden et al. 1998 (4) as patient no. 2 and in Lowenthal et al.1993 (13) as patient no. 1 
f Patient no. 2 in Lowenthal et al. 2006 (7) is also reported in Snowden et al. 1998 (4) as patient no. 3, and in Lowenthal et al. 1993 (13) as patient no. 2 
g HLA DRB1*01:01, 01:02, 04:01, 04:04, 04:05, 04:08, or 10:01, or, in case of serological typing, HLA DR/DRB1*01, 04, or 10. The number 
in parentheses denotes the number of the predisposing DRB1 alleles. If only serological typing was done, the number of predisposing alleles is 
marked with a question mark. In the cases of UPN154 (11) and Itamura 2012 (8), the mismatch was at a locus other than DRB1, so only one case 
was DRB1-mismatched.
h Number of lines of therapy (other than analgesics/NSAIDs or topical therapy) used to treat RA before HCT.
i Duration of RA before the diagnosis of the haematological disease that needed HCT. Negative values indicate that RA was diagnosed after the 
diagnosis of the haematological disease. For most patients, the figures are approximate.
j Both cases were homozygous for DRB1 1001
k Donor had mildly elevated rheumatoid factor (17 U/ml) but no symptoms of RA
l RF in donor blood was negative.
m Both donor and recipient had DRB1*04:01 and 04:05. This information was kindly provided by Dr Guido Kobbe, Heinrich Heine University, 
Düsseldorf, Germany
n Donor HLA DRB1 was 03:01 and 11:04. Recipient DRB1 was 11:04 and 13:01. Additional information was kindly provided by Dr Ali Bazarbachi 
(American University of Beirut, Lebanon).
o Despite of the short interval between RA diagnosis and MM diagnosis, the case is considered highly informative as no association between RA 
and MM has been described (11)
p Immunosuppressive therapy (IST) as given for diseases other than RA before HCT conditioning (e.g. chemotherapy for leukaemia or antithymo-
cyte globulin for aplastic anaemia).
q Autoantibodies were not used for relapse determination. If autoantibody status was reported both pre- and post-HCT in non-relapse cases, the 
status is given in a footnote
r RF was positive pre-HCT and negative on several determinations post-HCT (specific time was not reported).
s RF was positive pre-HCT and negative in clinical RA remission early post-HCT. It became positive multiple times when relapse occured at 3-13 
years post-HCT.
t RF was negative at RA diagnosis and at 1 month, 1 year, and 15 years post-HCT.
u RF was positive pre-HCT and became negative when in clinical RA remission early post-HCT. At relapse 2 years post-HCT, it again became posi-
tive. The patient received DMARDs at 2-4 years post-HCT and was afterwards in clinical RA remission at 4-14 years post-HCT with borderline 
RF positivity.
v RF was positive pre-HCT and became negative when in clinical RA remission early post-HCT. RF again became positive at relapse at 10-20 
months post-HCT.
w RF was high pre-HCT and became undetectable by 1 year post-HCT.
x RF was not reported pre-HCT and was negative at 1 ½, 4, 10, and 21 years post-HCT.
y RF was positive between 6 years and 1 year pre-HCT, but not immediately pre-HCT. RF was negative at 10 and 18 years post-HCT.
z RF was high (164 IU/ml) pre-HCT and was undetectable at 6 months post-HCT.
aa The patient was seropositive pre-HCT, with high ACPA (491 U/ml, normal <17) and RF (474 IU/ml, normal <17) at relapse. After rituximab, 
clinical and serologic remission was achieved lasting until end of follow-up three years post-rituximab.
bb The patient was seropositive pre-HCT, with high ACPA (37, normal <5) and RF (178 IU/ml, normal <17) at relapse, after starting prednisone. 
After rituximab, clinical and serologic remission was achieved lasting until end of follow-up two months post-rituximab.
cc Updated follow-up retrieved from Snowden et al. 2008 (14)
dd Updated follow-up kindly provided by Dr Noriyasu Fukushima, Hiroshima University, Japan
ee RA relapse occurred one year after HCT and was treated with prednisone 0.5 mg/day.
ff >98.4% donor among WBC, time not reported
gg At 10 months post-HCT, cell type not reported
hh 70% donor CD3 (T) cells and 50% donor CD 33 (myeloid) cells at 1-year post-HCT
ii 100% donor assumed given ABO type only donor at 1 year post-HCT
jj >98.4% donor among WBC and blood T cells, time not reported 
kk Complete donor chimerism among marrow nucleated cells at 60 days post-HCT
ll 99% donor among marrow nucleated cells at 3 months post-HCT 
mm >95% donor among bone marrow nucleated cells at 11 months post-HCT



4 Clinical and Experimental Rheumatology 2024

Haploidentical stem cell transplantation in RA / K. Van Compernolle et al.

References
  1.	BALDWIN J, STORB R, THOMAS ED, MAN-

NIK M: Bone marrow transplantation in pa-
tients with gold-induced marrow aplasia. 
Arthritis Rheum 1977; 20: 1043-48.

	 https://doi.org/10.1002/art.1780200502 
  2.	McKENDRY RJ, HUEBSCH L, LECLAIR B:  

Progression of rheumatoid arthritis following 
bone marrow transplantation. A case report 
with a 13-year followup. Arthritis Rheum 
1996; 39: 1246-53. 

	 https://doi.org/10.1002/art.1780390727
  3.	NELSON JL, TORREZ R, LOUIE FM et al.: 

Pre-existing autoimmune disease in patients 
with long-term survival after allogeneic bone 
marrow transplantation. J Rheumatol Suppl 
1997; 48: 23-29. 

  4.	SNOWDEN JA, KEARNEY P, KEARNEY A et al.: 
Long-term outcome of autoimmune disease 
following allogeneic bone marrow transplan-
tation. Arthritis Rheum 1998; 41: 453-59. 
https://doi.org/10.1002/1529-0131(199803) 
41:3<453::aid-art11>3.0.co;2-#

  5.	TAPPRICH C, FENK R, SCHNEIDER P et al.:  
Early recurrence of rheumatoid arthritis af-
ter nonmyeloablative allogeneic blood stem 
cell transplantation in a patient with multiple  

myeloma. Bone Marrow Transplant 2003; 
32: 629-31. 

	 https://doi.org/10.1038/sj.bmt.1704183
  6.	BURT RK, OYAMA Y, VERDA L et al.: Induc-

tion of remission of severe and refractory 
rheumatoid arthritis by allogeneic mixed chi-
merism. Arthritis Rheum 2004; 50: 2466-70. 
https://doi.org/10.1002/art.20451

  7.	LOWENTHAL RM, FRANCIS H, GILL DS:      
Twenty-year remission of rheumatoid arthri-
tis in 2 patients after allogeneic bone marrow 
transplant. J Rheumatol 2006; 33: 812-13. 

  8.	ITAMURA H, FUKUSHIMA N, KONDO S et al.:  
Successful reduced-intensity umbilical cord 
blood transplant for fulminant hemophago-
cytic syndrome in an adult with pre-existing 
rheumatoid arthritis and autoimmune hemo-
lytic anemia. Leuk Lymphoma 2012; 53: 
2307-9. https://

	 doi.org/10.3109/10428194.2012.680453
  9.	ATOUI A, EL LABBAN M, GHAOUI N et al.: 

Complete remission of seronegative rheuma-
toid arthritis following haplo-identical stem 
cell transplantation for peripheral T-cell lym-
phoma. Bone Marrow Transplant 2020; 55: 
979-81. 

	 https://doi.org/10.1038/s41409-019-0635-9

10.	BETTAG CJ, ORZECHOWSKI NM, RIGBY 
WFC: Recurrent rheumatoid arthritis follow-
ing allogeneic bone marrow transplant and 
seronegativity induced by rituximab therapy. 
Semin Arthritis Rheum 2020; 50: 1055-57. 
https://

	 doi.org/10.1016/j.semarthrit.2020.06.011
11.	SHIFA I, HAZLEWOOD GS, DURAND C et al.:  

Efficacy of allogeneic hematopoietic cell 
transplantation for autoimmune diseases. 
Transplant Cell Ther 2021; 27: 489 e1- e9. 
https://doi.org/10.1016/j.jtct.2021.03.023

12.	JACOBS P, VINCENT MD, MARTELL RW:    
Prolonged remission of severe refractory 
rheumatoid arthritis following allogeneic 
bone marrow transplantation for drug-in-
duced aplastic anaemia. Bone Marrow Trans-
plant 1986; 1: 237-39. 

13.	LOWENTHAL RM, COHEN ML, ATKINSON K 
et al.:  Apparent cure of rheumatoid arthritis 
by bone marrow transplantation. J Rheuma-
tol 1993; 20: 137-40. 

14.	SNOWDEN JA, KAPOOR S, WILSON AG:        
Stem cell transplantation in rheumatoid ar-
thritis. Autoimmunity 2008; 41(8): 625-31. 

	 https://
	 doi.org/10.1080/089169308021985506


