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1. Introduction
Rheumatoid arthritis (RA) is an autoimmune
disorder that deteriorates the quality and function of

the synovium membrane, resulting in

destruction.! This chronic systemic disease is

chronic

progressive

ABSTRACT

Background: Rheumatoid arthritis (RA) is an autoimmune disorder that
deteriorates the quality and function of the synovium membrane, resulting
in chronic inflammation, pain, and progressive joint destruction. Based on
previous clinical research, stem cell transplantation has shown a promising
therapeutic effect for RA based on its anti-inflammatory,
immunomodulatory, and regenerative properties. This systematic review
aims to evaluate the efficacy and safety of stem cell transplantation for
rheumatoid arthritis therapy. Methods: A literature search was performed
via PubMed, ProQuest, EBSCOHost, EMBASE, SCOPUS, Cochrane, DOAJ,
and clinicaltrial.gov databases, selecting studies that evaluated the effect of
stem cells on rheumatoid arthritis from inception to April 7, 2023. The
Cochrane Risk of Bias was used to assess randomized controlled trials and
ROBINS-I was used to assess clinical trials. Results: 7 randomized
controlled trials (RCTs) and 12 non-randomized studies involving 682
subjects were included in this review. Stem cell transplantation was related
with better outcomes based on significant improvement of the DAS28 score,
HAQ score, ACR score, and laboratory parameters. There were no significant
changes in safety parameters compared to the baseline value and control
group. Fever, flu-like symptoms, nausea, and vomiting were the most
frequently reported adverse effects. Nevertheless, this review revealed a
moderate risk of bias and high heterogeneity of the efficacy outcomes of
RCTs. Conclusion: Stem cell-based therapies provide clinical benefits for
rheumatoid arthritis patients with satisfactory safety measures.

may develop resistance to these drugs. Currently,
many treatments such as stem cell transplantation,
botanical

biological preparations, and novel

preparations are being studied to manage patients and

joint improve their quality of life.! Based on previous clinical

research, stem cell transplantation has shown a

estimated to affect approximately 0.24 to 1 per cent of
the population and is twice as common in women
compared to men.2 Articular and systemic
manifestations in RA can lead to poor long-term
outcomes such as disability and death. Current
conventional  treatments by  steroid  drugs,
antirheumatic drugs, and biological agents are being
applied in clinical practice. However, long-term use of

these drugs causes side effects, and some RA patients

promising therapeutic effect for RA based on its anti-
inflammatory, immunomodulatory, and regenerative
properties. It is considered safe and has a long-term
potential to cure autoimmune diseases.3

Two stem cell lines that have been studied for RA
therapy, including mesenchymal stem cell (MSC) and
hematopoietic stem cell (HSC). In addition to their
ability to differentiate into multiple cell lines, MSCs

can modulate innate and adaptive immune responses
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by alleviating the proinflammatory phenotype,
particularly by decreasing populations of DCs,
macrophages, NK cells, Band T cells, and promoting
anti-inflammatory phenotype.3 The HSC acts by "
resetting" the dysregulated immune system of a
patient with immuno-ablative therapy and allows the
outgrowth of a non-aggressive immune system from
reinfused hematopoietic stem cells, either from the
patient (autologous HSCT) or a healthy donor
(allogeneic HSCT).4 This review aims to evaluate the

efficacy and safety of stem cell transplantation for

rheumatoid arthritis therapy.

2. Methods
Literature search strategy

This systematic review was created based on the
preferred reporting items for systematic reviews and
meta-analysis (PRISMA). Relevant studies were
retrieved from PubMed, ProQuest, EBSCOHost,
EMBASE, SCOPUS, Cochrane, DOAJ,
ClinicalTrials.gov from inception to April 14, 2023,
with search terms as follows : (("mesenchymal stem
cell transplantation"[MeSH Terms]) OR ("stem cell
transplantation/therapeutic use"[MeSH Terms|) OR
("hematopoietic stem cells"[MeSH Terms])) AND
("arthritis, rheumatoid"[MeSH Terms]). The search
included randomized controlled trials and clinical
trials with no language restrictions applied. However,
studies included in this review were restricted to
English and Bahasa Indonesia, which were the only

languages readable by the reviewers.

Inclusion and exclusion criteria

The inclusion criteria for the included studies were:
(1) study design: randomized controlled trials (RCT)
and clinical trials; (2) language: English; (3)
comparison and intervention: stem cell as main
treatment; and (4) outcome parameter: -efficacy
(DAS28, HAQ, ACR20, ACRS50, ACR70, ESR, CRP, RF,
anti-CCP) and safety (adverse events, Hb, Hct, RBC
count, WBC count, platelet count, AST, ALT, albumin,

BUN, creatinine, blood glucose, uric acid, total

cholesterol, triglyceride). Furthermore, the exclusion
criteria included (1) no extractable data and (2)

irretrievable full-text articles.

Study selection

The selection process for the included studies in
the systematic review is shown in Figure 1. The initial
search yielded 3645 studies, of which 991 were
duplicates, and 2635  were excluded after screening
the title and/or abstract. Furthermore, the excluded
studies were based on no relevance to the predefined
inclusion criteria. Thus, 19 studies were included in
this systematic review, of which seven were RCT and

twelve were non-randomized studies.

Data extraction and quality assessment

Three independent reviewers (EF, GK, and PA),
Literature search and data extraction was performed
by and disagreements were resolved through
discussion. The following information was extracted
from each study: author and publication year, study
design, study location, follow-up duration, treatment
arm and additional treatment, number of patients,
age of patients, gender of patients, duration of disease,
number of joints pain, number of joints swelling,
morning stiffness, pre-treatment DAS28, pre-
treatment HAQ, pre-treatment ESR, pre-treatment
CRP, pre-treatment RF, pre-treatment anti-CCP,
DAS28, HAQ, ACR20, ACR50, ACR70, ESR, CRP, RF,
anti-CCP, adverse events, Hb, Hct, RBC count, WBC
count, platelet count, AST, ALT, albumin, BUN,
creatinine, blood glucose, uric acid, total cholesterol,
triglyceride.

The three reviewers (EF, GK and PA) assessed the
included studie's quality. To evaluate the
perceived risk of bias within the randomized controlled
trials, the Cochrane Risk of Bias for Randomized
Controlled Trials tool was used, while the non-
randomized studies were evaluated using the Risk of

Bias in Non-Randomized Studies - of Interventions

(ROBINS-I) tool.
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Identffication

Records identified through
database search (n=3645)
1. PubMed (n=17)

2. ProQuest (n=102)

3. EBSCOHost (n=10)
4. EMBASE (n=1716)
5. SCOPUS (n=1734)
6. Cochrane (n=36)

7. DOAJ (n=19)

8. ClinicalTrials.gov (n=11)

Screening

Records after
duplicates removed
(n=2654)

Records screened
(n=2654)

Records excluded
(n= 2635)

Eligibility

Full-text articles
assessed for eligibility

Full-text articles
excluded, with reasons
(n=0)

\ 4

Included

Studies included in
systematic review

Figure 1. Literature search strategy.

3. Results
Search results

The literature searching and screening process is
shown in Figure 1. Initially, 3645 studies were
obtained from 8 databases. 991 duplicates removed
and 2635 studies excluded after the title and abstract
screening. There was no study excluded after the full
text and eligibility assessment. Finally, only 19 studies

were included in this review.

Study characteristics and critical appraisal
There were 7 RCT5-11 and 12 non-randomized CT12-
23 published from 1999 to 2022, with a total of 682

samples included in this review. There were 12

studies5.7-11,14-18,23 ysing mesenchymal stem cells
(MSC) and 7 studies®:12,13,19-22 ysing hematopoietic
stem cells (HSC) as the treatment. The majority of
samples were female, with mean age ranging from 37.3
to 58.43 years old. Duration of disease ranged from
3.89 to 42.7 years. Pre-treatment Disease Activity
Score-28 (DAS28) and Health  Assessment
Questionnaire (HAQ) ranged from 4.53 to 7.0 and 0.69
to 2.51, respectively. A detail of included studies'
characteristics and results is shown in Table 1. All

included studies' on the risk of bias assessment
showed moderate risk of bias and high heterogeneity

as shown in Figure 2 for RCT and Figure 3 for non-

randomized CT.
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Figure 3. Risk of bias assessment for non-randomized studies.

728



Study outcome
The summary of included studies' outcomes is

shown in Table 2.

Disease activity score-28 (DAS28)

There were significant improvements in DAS28
compared to the baseline reported by 11
studies.5,7,8,10,14-18,20-22 Study by Alvaro-Gracia et al.
(2016) showed a reduction from mean DAS28 of 6.16
to 3.2 and 2.0 after 1 month and 3 months of 4
million/kg MSC transplantation.5 Ghoryani et al.
(2019) and Ghoryani et al. (2020) reported a reduction
of mean DAS28 of 5.02 to 4.45 and 4.25, and 5.56 to
5.04 and 4.72, respectively, after 1 month and 12
months of MSC transplantation.1415 Study by Liang et
al. (2012) showed a mean DAS28 improvement of 1.7
in the first month and 2.1 in the sixth month after
MSC transplantation.l6 Park et al. (2018) reported
mean DAS28 reduction from 4.53 to 2.93 after 1
month, while Qi et al. (2020) reported a mean DAS28
reduction from 5.82 to 3.96 after 3 months of MSC
transplantation.?.17Shabgah et al. (2019) reported a
reduction from a mean DAS28 of 5.56 to 5.04 and 4.72
after 1 month and 12 months of MSC
transplantation.l® Meanwhile, Shadmanfar et al
(2018) reported a DAS28 reduction of 0.4 after 12
months of MSC transplantation.8 Verburg, Flierman et
al. (2005), Verburg, Sont et al. (2005) and Verburg et
al. (2001) reported DAS28 improvement from 5.42 to
2.63, 5.41 to 2.39 and 5.39 to 2, respectively, after 3
months HSC transplantation.20-22 Study by Xu et al.
(2020) showed a DAS28 reduction of 0.69 and 1.28
after 1 month and 12 months of MSC transplantation,

respectively.10

Health assessment questionnaire (HAQ)

Four studies reported significant improvements
in HAQ compared to baseline.?.10,17,19 Study by Park et
al. (2018) showed HAQ improvement from 0.69 to 0.54
after 1 month of MSC transplantation.17 Teng et al.
(2005) reported HAQ reduction from 1.59 to 0.97 after
3 months of HSC transplantation.19 Meanwhile, Xu et
al. (2020) reported HAQ reduction of 0.17, 0.37 and

0.40 after 1 month, 3 months and 12 months of MSC
transplantation, respectively.l© However, Qi et al.
(2020) reported HAQ increasing from 2.51 to 3.45 after
3 months of MSC transplantation.?

American College Rheumatology (ACR) score

Eleven studies did not report the American College
of Rheumatology (ACR) score. Alvaro-Gracia et al.
(2016) reported 3 patients achieving ACR70 until the
third month after 4 million/kg MSC transplantation.5
Bingham et al. (2001) reported 1 patient reaching
ACRS0 and 2 patients reaching ACR70 after HSC
transplantation  at the end of the study.!2 Study by
Burt et al. (1999) showed 1 patient achieving ACRS0
in 6 months, 3 patients achieving ACR70 in 3 months,
and 1 patient achieving ACR70 in 9 months after HSC
transplantation.!3 Study by Moore et al. (2002) showed
23 patients, 15 patients and 13 patients reaching
ACR20, ACR50 and ACR70, respectively, after HSC
transplantation in the end of the study.6 Verburg et al.
(2005) and Verburg et al. (2001) reported 5 patients
reaching ACR20 and ACRS50, and 2 patients reaching
ACR70 12 months after HSC transplantation.21.22
Wang et al. (2013) reported 14 patients achieving
ACR20 and 3 patients achieving ACR50 and ACR70 in
6 months after MSC transplantation.® Meanwhile, Xu
et al. (2020) reported 15 patients, 6 patients and 1
patient achieving ACR20, ACR50 and ACR70,
respectively, in 12 months after MSC

transplantation.10

Laboratory markers

All studies reported improvements in ESR, CRP, RF
and anti-CCP parameters. Six studies reported a
reduction of ESR after MSC transplantation.5.7.8,14,17,18
Seven studies reported reduced CRP after MSC
transplantation, and one study reported reduced
CRP after HSC transplantation.57,8,14,17,18,21,23 Two
studies reported a reduction of RF and anti-CCP after

MSC transplantation.?.14
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Safety

Three studies reported no adverse event after MSC
transplantation.14-16 Four other studies did not report
adverse events.”.10,18.20 Alvaro-Gracia et al. (2016),
Wang et al. (2013), and Yang et al. (2018) reported 9
patients, 6 patients and 3 patients with fever,
respectively, after MSC transplantation.59.11 Moore et
al. (2002) reported 29 patients with fever, while
Bingham et al. (2001) reported 3 patients with
neutropenic sepsis and 1 patient with fever of
unknown origin after HSC transplantation.6.12 Alvaro-
Gracia et al. (2016) reported 2 patients with influenza-
like illness and 8 patients with respiratory tract
infection, while Shadmanfar et al. (2018) reported 12
patients with influenza after MSC transplantation.5.8
Alvaro-Gracia et al. (2016) also reported 5 patients
with nausea and 3 with vomiting after MSC
transplantation.> Meanwhile, Burt et al. (1999), Moore
et al. (2002), Teng et al. (2005), Verburg et al. (2005)
and Verburg et al. (2001) reported 4 patients, 17
patients, 8 patients, 8 patients and 12 patients with
nausea and vomiting, respectively, after HSC
transplantation.6.13,19.21,22 In addition, only 5 studies
reported laboratory safety parameters showing

significant changes.?.9,11,17,23

4. Discussion
Stem cell therapeutic mechanisms in rheumatoid
arthritis

Currently, promising therapeutic management of
rheumatoid arthritis (RA) lies in cellular therapy,
specifically stem cell transplantations. Recently
studied stem cell lines for the therapeutic
management of RA are mesenchymal stem cells
(MSCs) and hematopoietic stem cells (HSCs). Both
stem cell lines have their therapeutic mechanisms in
RA. MSCs are known for their self-renewal capacity,
tissue and organ regeneration, and ability to modulate
immune inflammatory dysregulation. On the other
hand, HSCs are known for their immune reset
capability but require the help of chemotherapy.

The mechanism of MSCs to self-renew, and

regenerate tissues and organs and the ability to

modulate inflammation makes them a potential

candidate for RA management. MSCs can
modulate inflammation through the alleviation of an
inflammatory phenotypes. In the presence of
inflammatory environment, MSCs secrete a variety of
soluble factors, such as growth factors, cytokines, and
enzymes, including indoleamine-2,3-dioxygenase
(IDO), prostaglandin E2 (PGE2), nitric oxide (NO),
transforming growth factor-f1 (TGF-B1), hepatocyte
growth factor (HGF), hemoxygenase (HO), COX-2, IL-6
and IL-10. The presence of IDO converts the essential
amino acid tryptophan to kynurenine which ultimately
leads to the suppression of T- cell proliferation.
Moreover, IDO induces the generation of regulatory T
cells (Tregs) and dendritic cells into a tolerogenic state.
Furthermore, MSCs also produce nitric oxide synthase
(iNOS), which induces the production of NO from
macrophages leading to the inhibition of T-cell
proliferation, secretory, and cytolitic function 3
Aside from the secretion of soluble factors, the
immunomodulatory effect of MSCs lies in cell-cell
interaction. In the presence of an inflammatory milieu
where cytotoxic cells are present, MSCs undergo
caspase activation leading to apoptosis which
macrophages will engulf. The engulfment of apoptotic
MSCs leads to the production of IDO, which
suppresses both the innate and adaptive immune
system.24

Contrastingly, the mechanism of HSCs as
therapeutic management of RA lies in the “immune
reset”. HSCs, as stem cell lines that form blood and
immune cells can reset self-reactive lymphocytes.
The mechanism of immune reset requires the help of
immuno-ablation chemotherapy, which eliminates all
self-reactive immune cells, followed by the infusion of
HSCs. The infusion of HSCs resets the natural course
of RA autoimmunity from the complete removal of self-
reactive immune cells and replacement by new

immune cells from HSC  differentiation.25
Clinical efficacy and safety of stem cell

transplantation in rheumatoid arthritis

All included studies in this review exhibited
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improvement in efficacy parameters and reported no
significant adverse events. This result corresponds to
a systematic review by Zeng et al. (2021) which showed
that MSC transplantation is associated with reduced
disease and clinical

activity symptom

improvement.26 Although HSC transplantation is
associated with overall clinical improvement and
minor adverse events, a systematic review by Muthu
et al. (2021) showed that the improvement effects only
significantly last 2 years.27 Several studies included
in this review even demonstrated that combining a
dditional therapy may enhance the efficacy of stem cell
transplantation in rheumatoid arthritis. For instance,
Xu et al. (2020) showed better improvement of DAS28,
IFN-y
MSC

transplantation alone as IFN-y may induce the

HAQ and ACR score in a combination with

and MSC transplantation compared to

immunosuppressive effects of MSC.10 Another study
by Qi (2020)

traditional Chinese medicine, in combination with

et al. using Lugua polypeptides,
MSC therapy demonstrated better improvement of
DAS28, HAQ and laboratory parameters compared to
MSC therapy alone.” However, the safety outcome was
not reported in both combination therapeutic studies
and still must be confirmed in further research.
Applicability in clinical practice

As stated by Sarsenova et al. (2021), MSC-based
therapy is widely used in clinical practice to treat

various diseases. Its potent immunomodulatory

properties make it highly effective in autoimmune
disorders.3 Several clinical trials have proven the

efficacy and safety of stem cell therapy for RA.28

According to the National Institutes of Health, more
than 350 clinical studies on MSC-based therapy are
ongoing, and about 10 are associated with RA
therapy.3

Stem cell therapy for RA has a strong potential in
Indonesia because it offers good remission outcomes
with few side effects. Stem cell treatment in Indonesia
is currently growing in the domain of therapeutic
research. However, the number of stem cell treatment
clinics in Indonesia  still needs to grow. According to
Regulation No. 32/2018 issued by the Indonesian
Health Ministry, 11 hospitals in Indonesia are
authorized to provide stem cell therapy.2® Another
limitation of the use of therapy in clinical practice is

the relatively high cost of treatment.

Strengths and limitations of the study

This review includes updated clinical study results
to assess the efficacy and safety of stem cell therapy in
the treatment of RA. We included both randomized and
non-randomized clinical trials to get as much
information as possible regarding the therapeutic
efficacy of stem cell therapy. The findings of this study
can be utilized to make suggestions regarding the
importance of stem cell research and development as
a treatment option for RA. Nevertheless, the follow-up
it to
The

period varied widely, making impossible
determine the safety estimation accurately.

ideal administration route, frequency, dosage, and
safe repetition of MSC treatment are currently
undefined. Studies with a long follow-up time and

repeated administration are required to confirm safety.

Table 1. Study characteristics results.

Gender Joint
.| Joint Pretreat Pretreat
s m Stul.iy Eello Treatment | Additional o Dusae s S Morn cher Pretreat | Pretreat ment Hs e Pretreat ment
No tudy | dy [ location | wup (i treatment of Age n of aetim swell | ing clinical ment ment ESR ment ment RF Anti-
(year) | Desi or durat 3 patie | (years) disease ing | stiffn | characteri CRP
N N cell count) | (with doses) Male | Femal num . DAS28 HAQ (mm/ho (IU/ml]) cew
gn | registry | ion nts (years) num | ess stics (mg/dl)
(n) e (n) ber | "o ur) (IU/ml)
MSC 29.1 13.8
Cx611 (1 54.14 1436+| 5% i 6.24 + 1.84 + 37.80 = 1.72
million/ kg 20 |i779] 2 18 660 | 181 95;4 N/A | N/A 1.21 0.66 | 26.66 | 2.27 N/A N/A
) 7 i
Alvaro 1,2,
1 | roesa | ROT | spain | 3 | cxoni 2 N/A 57.40 ors| 10 5T 578+ | 1.56% | 34.05% | 1.33%
Gracia mont | 0 n/(k 20| = 2 18 17936 | 0% | 100 | N/A| N/A 1.18 053 | 1002 | 141 | NA N/A
(2016) hs ‘; & 11.01 : 8ol | 'y : : : :
MSC 50.33 20.25+| 11.5 | 48.0 6.16 + 1.88 + 48.00 + 1.86
Cx611 (4 6 + o 6 812 | 0+ | o | N/A| N/A 1.35 0.51 40.08 1.75 N/A N/A
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million/kg 15.62 4.72 | 40.0
) 8
41.7
Placebo 58.43 7.14
. 2273 = 1+t 5.77 + 1.73 41.71 = 0.88 +
(ringer 7 + 6 + N/A N/A N/A N/A
lactate) 14.95 22.65 4.30 1‘;’.5 0.75 0.74 19.53 0.95
Mean v
i United | (SD): | Autologou cy;liodpeh(o;g): a
of 20 s CD34+ 37.3 6.8 £
2 | am | CT | .. mg/kg) for4 | 6 3 N/A | N/A | N/A N/A N/A N/A N/A N/A N/A N/A
(2001) Kingdo | (7.4) | cells (2 x Gl szl 11.57 5.2
A 3
m m];):t @) antiemetic;
allopurinol
v
.. | cyclophospha
Combinatl | “ige (200
CD34+, mg/kg) for 4
s | Bt | or | america | URCle | Cond anﬁ(‘i};{;“yt 4 | 3625 3 0% | 2721 32E | 0 n | Ny N/A N/A N/A N/A N/A N/A
(1999) ar Chlg+ | ¢ globulin (90 +2.68 1.22 | 7.64 | 7.68
cells mg/kg) for 3
N days;
[ngl:eh;s methylpredni
solone (1 gm)
for 3 days
Sulfasalazine
(< 1-2 g/day),
frasizen prednisolone
g 1,6, s bone x:g}g-aly?
q 12 marrow- ? 44.66 12.87 5.02 + 11.75 + 9.71 + 88.13+ | 218.73
4 ey CT | Ian | ont | derived meg“’stfg’s‘ate 9 |:6.50 O || Tamm || A || A | A || R 0.45 N/A | "975" | 503 | 19.05 | 41.37
hs MSC (1 x 7
10"6/(kg] mg/week,
hydroxychlor
oquine (< 400
mg/day)
Sulfasalazine
(< 1-2 g/day),
Autologou prednisolone
Ghory 1,6, s bone t(‘:g}g:y?
5 | ani | oT | tan | 12 | marrow- | totrexate | 13 | F4E 13 [12105 \a [ Nja | Nja | Nya 556 |\ a N/A N/A N/A N/A
(2020) mont derived (7.5-25 7.50 4.08 0.40
hs MSC (1 x ;
10A6/'kg| mg/week,
hydroxychlor
oquine (< 400
mg/day)
Bone
Mean | marrow
(b || Glermites! are Corticosteroi
Liang . €): 19 [ umbilical N 45.2 + 427+ [ 20+ | 15.7
6 | pors | T | China |70 | “eora ta:ex;hoﬂ) 4 o5 4 155 | 40 |ess| VA N/A 7.0(0.8) | N/A N/A N/A N/A N/A
mont | derived
hs MSC (1 x
1076/kg)
HSCT
with
CD34- 35 32 12.5 o,
o | Selected N/A 18 | (22- 12 | 120 | o- | 6 | n/A (\;A;gg) N/A 1'12[8)'7' 59(71)0' 2'f4[%'5' pf:it/i"ve N/A
ont | cells (2 x 61) 50) | 34) R i :
hly 1076
Moore Australi | up to cells/kg)
7 | (2002) | RT| " a 12
mont HSCT
hs with 42 31 | 19 1.85
s ~ - . o
unmanipu N/A 15 | (23- 12 120 | (- | (10- | nya | VASOS N/a | 1204 3509 (0.6- 80% N/A
lated cells 63 66) 50) (1.6-9.1) 2.1) 95) 4 positive
(2 x 1076 ) ) ) 14.1)
cells/kg)
hUCB-
MSCs 2.5
4 x 1077, 5 11.8
8 Park cor Korea | week | * 1077, DMARD 9 S 9 9.5+ 1‘ 24+ N/A VAS 6.48 | 4.53+ 0.69 + 23.3% 0.81 + 66.7% 44.4%
(2018) or1x (MTX) 10 8.7 2.7 +2.02 1.35 0.63 12 1.12 | positive | positive
S 1078 cells 16.7
for 30
minutes
UC-MSC D(]\I\//I[?)l(?)D 60 (thg_ 53 10 4 (3- N/A 3.1 N/A 5.82+ 251+ 65.07 £ | 51.44+ | 251.09 + | 251.04 +
cells ", (0.5-33)| 9) (2-5) 1.4 2.01 32.87 37.09 65.98 89.98
leflunomide 65)
i 3 Cervus
9 (2(?2‘0) RCT | China | mont | anq
hs . DMARD 43
cucumis (MTX) 59 (16- 53 10 4 (3- N/A 3.3 N/A 6.05 + 1.99 + 52.22+ | 33.16 + | 323.01 +| 356.03 £
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UC-MSC eflunomide 64)
cells
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(<1-2 g/day),
prednisolone
Autologou (<10-15
16 s bone mg/day),
Shabg 15 | marrow- and/or
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(2019) e | MSCs (1 x | oquine (<400 : : : : : :
S 1076 mg/ day),
cells/kg) and/or
methotrexate
(7.5-25
mg/week)
Autologou VAS for
s bone affected
marrow- knee 3.3
ri::?a 61) 13é derived DMARD 50.4 % 0.4+ 0.6);
11 L | RCT| Iran | S| MSCs (42 MTX) 13 g 13 N/A | N/A | el | N/A | WOMAC N/A N/A N/A N/A N/A N/A
(2018) hs +4 x 10M6 . : pain 62.8
cells in 5 (14.0);
mL of WOMAC
normal function

732



saline) 64.2
(9.6);
WOMAC
stiffness
50.0
(26.6);
WOMAC
total 62.7
(10.4);
MTX 16.2
(11.9)
VAS for
affected
knee 3.8
(0.7);
WOMAC
pain 52.3
(22.1);
WOMAC
Placebo DMARD 48.1+ 0.4+ fugztion
(::11;21:)1 (MTX) 15 16.8 2 13 N/A N/A (').7 N/A |18~.72|; N/A N/A N/A N/A N/A N/A
WOMAC
stiffness
35.8
(34.3);
WOMAC
total 52.4
(18.4);
MTX 14.4
(13.0)
Arthritis
v impact
cyclophospha VAS (5.14
mide (200 +0.81),
mg/kg), general
36 filgrastim health
9 ’1 2’ (granulocyte score
herl 18, Aué%%g‘tou tmlolnﬁr Mfgn Weeem (Zoi%i Nfsein 159+ 100%
Teng Nether] ’ s + stimulating .17), = .59 + o
12 1 2005) | €T | ands 26‘(‘)’ cells @x | factor) (10 | © | (35- L 4 1%)7' N/A | N/A| N/A | yoah | 3.82- | 027 R W e || R
mont 1076/kg) | ug/kg/day), 51) change 7.24)
hs leukapheresi score
s, minimal (37.5 %
dose NSAID, 11.6),
corticosteroid functiona
with tapering 1 status
off (44.6 +
9.73)
v
cyclophospha
mide (200
mg/kg),
filgrastim
ranulocyte
Verbu Autologou © colonyfy Mean
13 | Fliggm | cr | Netherl > 12( s CD34+ | stimulating | 49 nja | nya 1\/[23?7n NA | na | Na | wa 5.42 N/A N/A N/A N/A N/A
xae;rn ands m}?: cells (2 x factor) (10 (35- 20) .
(2005) 1076/kg) | ug/kg/day), 55)
leukapheresi
s, minimal
dose NSAID,
corticosteroid
with tapering
off
1\
cyclophospha
mide (200
mg/kg),
3.6 filgrastim
1’ 2 ? (granulocyte Progressi
Verbu 1 5’ Aué%%%ou cololny- M:;n Mean og of joint I\éle:;l " -
rg, Netherl ’ s + stimulating amage d ean
9| g || €| ok 12% cells2x | factor) (10 | & | @5 | N/A | N/A |;-2é<8)) N/A [ N/A | N/A | g g @82 | NA N/A | 0o129) | N/A A
(2005) mont 1076/kg) | ug/kg/day), 55) points/ye 7.24)
hs leukapheresi ar)
s, minimal
dose NSAID,
corticosteroid
with tapering
off
v
cyclophospha
mide (200
mg/keg),
Autologou filgrastim
(granulocyte
b S HSC,\ colony- Mean Mean | Mean : Mean
Verbu Netherl | 7-21 | (6:9x10%6 | lating 43 Mean | o5 | "oq VASpain | 539 | Mean | o056 |Means9 | 85%
15| rg | cr mont | CD34+ 14 3 11 10 (2- N/A | (Mean 6.6 1.8 (1- > N/A
(2001) ands hs cells/kg factor) (10 (22- 20) (11- (7- (2.2-9.7)) (3.82- 2.5) (12-100) | (6-129) | positive
(range ug/kg/day),. 55) 49) 39) 7.24)
4.8-11.1) leuka_pk_leresl
s, minimal
dose NSAID,
corticosteroid
with tapering
off
IL-6
. (Median
Adipose- . 5
4,12, pe DMARD, P Median | Medi | Medi R oOlIOR Median | Median
- 26, mesenchy | glucocorticoi edia 11.4 an an 2Lelo= 43.0 10.0
16 | VI | cr | T8 | 5y | malstem | d, NSAID iy || 222 1 14 QR | 200 [ 120 /) | 12.1), N/A N/A (IQR (IQR N/A N/A
(ie22) USASIE nont! | cells| (25 | (Unknown (IQR 6.2- | {IOR [ (OQR o 33.0- | 4.50-
hs 1078 dose) Sacl) 26.4) |110-| 8.0~ (iicsitrm 55.0) 18.1)
cells) . 36.0) | 19.0) 1.45 (IQR : :
0.88-
3.23))
1 Umbilical DMARD <2
17 (VQV;{‘S%) RCT | China “éeeﬁk &"_B‘i%ﬁg “\e’[:tth;’tsrefgt 172 l\ﬁgai“ 9 127 Y9 /A | N/a | N/A | N/A 5.64 0.67 N/A N/A N/A N/A
8 cells) mg/week, 2-5

733



mont and/or year, n:
hs leflunomide 31
at 10 >5
mg/day, year, n:
and/or 85
hydroxychlor
oquine at
200 mg/day),
NSAID
(Unknown
dose)
Human
umbilical
cord MSC
1,2, 4.21 £ 5.74 1.61 + 46.24 + | 23.78 + 96.9% 93.8%
(O $ || w8 2 25 || WA || WA || mpA | WA 0.49 0.20 7.70 6.12 | positive | positive
3,4, | 10%6/kg)
8,12, +IFN
Xu 5 DMARDS,
18 (2020) RCT | China 348, gamma NSAID
week Human
s umbilical
3.93 + 5.70 £ 1.64+ | 47.69 £ | 23.04 £ 97% 93.9%
C‘"fllgsc & | s | @ 2 o || A || mA || A | A 0.62 0.22 8.58 519780 | Rpositivel | Rpositive
1076/kg)
Respo | Respo | Respo Rez};on Respons | Respons
nse nse nse e group | e group
group
Umbilical group | group | group (4£2.75 (5.45£0. | (1.62£0.
\ o | coramsc | DMaRD, 0.7, | @, | (21, | M0 54), 17),
221 %0 | eucocorticoi | 52 | mon- | non- | non- | 1 0| N/A | N/A | N/A N/A non- non- N/A N/A N/A N/A
o | cells/kg) d, NSAID respo | respo | respo se response | response
s nse nse nse rou rou
Yang ; 24 (Uninown roup | group | group | EOUP 50£0.7 | (16520
19 2018 RCT | China é dose, with group | group | group (3.94%2 (5.9%0. (1. X
( ) e:'ns tapering off (51.2) | (5) (19) 79) 9) 23)
week based on
) 50 mL of status
1% improvement)
i + +
albumin 53 | 408 | 10 | a3 380 nafwa | A | s | SOBOB| 189021y, N/A NA | N/A
physiologi
cal saline
Table 2. Summary of study outcomes.
Efficacy Safety
Treatme ot
n
W || Sy n(tvv?ttlTun AC | AC | AC RF | - Bloo
o.| (year) ESR | CRP cc RBC | WBC q .| Total q
11
cocem] DAS28 | HAQ | 1 iy (mm/ | (mg (e P Other Ralaie Hb Hct | cou | coun Pkt AST | ALT All?u BUN Crg il @l Ur‘1c chole Tngly
us 0 |50 ]| 0 h dl /ml U event count min nine | gluco | acid 1 ceride
) | () | () o) | /6W ) ( nt t se sterol
/ml
)
Fever (2),
malaise
(1), UTI
@),
respiratory
Mo Mon B tragt
nt th1: infection
Mo h Mo 1 (6), ear
Month nth 1: nth T infection
1:52 19: 4 11: OTQ ast[fg;nte
+1.6 Mo Mon gast
MSC (1 | Month x':’i‘ll nt x‘;‘ 2l |y ;:S‘;'é')
million/ | 2:5.3 | N/A h N/A | 1.2 N/A g N/A |N/A|N/A | N/A| N/A | N/JA [ N/A| N/A | N/A | N/A | N/A [ N/A| N/A | N/A
K 1.5 2: 2 2: 4 A A muscular
9 l\ion.th 5 2’ 0 1’2 weakness
3:4.9 Mo | o | Mo Mon @),
i‘l‘? nth nt nth th 3: headache
. S I 13 (2),
5 3. 1 + nausea
3 1.2 '4.)’.
vomiting
(2),
diarrhea
(2), dental
caries (2),
Alvaro anemia (1)
1 Gracia Fr::l:ilsée”
2016, Mo Mon
( ) nt th 1: ),
Mo h Mo 1 7' influenza-
Month nth 1: nth 1 like illness
1 Lo s (2), UTI
1 4 0 . (1),
+1.2 Mo Mon .
MSC (2 | Month r';’i‘;’ nt x;’] tha| |y resfr‘;ztory
million/ [ 2:4.7 | N/A .| h .| N/A | 1.4 N/A infecti N/A |[N/A|[N/A| N/A | N/A N/A [ N/A| N/A | N/A | N/A | N/A [N/A| N/A | N/A
kg | *1.1 2o | % + | A A in TIC)“"“
]\g_ogt? Mo N?o Mo N][osn headache
+'1'1 nth nt nth th 3: 3),
- 3: 3: ! nausea
h 1.7
3 ls|© + ),
1 1.8 vomiting
(1),
anemia (2)
Month Mo | Mo | Mo Mon F w
1:3.2 nth [ nt | nth th 1: SY[‘e[r@"
+3.0 1: [ h | 1: 1.1 respirato
MSC (4 | Month 2 | 1] 1 |y |y fmct’y
million/ [ 2:3.6 | N/A | Mo | 1 | Mo | N/A | 1.2 N/A B . N/A |[N/A|[N/A| N/A | N/A N/A [ N/A| N/A | N/A | N/A | N/A [N/A| N/A [ N/A
kg | 25 nth | Mo | nth Mon| A | A ‘“f‘rf)‘“’“
Month 2: | nt | 2: th 2: he dyh
3:2.0 1|h|1 0.7 ea(l"’;‘:e
+0.7 Mo | 2: | Mo +

734



nth | 1 |nth 0.5
3: | Mo | 3: Mon
1 nt 1 th 3:
h 0.7
3: +
1 0.5
Mo Mon
Mo ];]t Mo t}llé:
Month nlth 1: nlth +
1:4.8 2' 1 O. 1.1
+1.0 Mo Mo Mo Mon
M_onth nth nt nth th 2: N/ | N/ No adverse
Placebo | 2:6.0 | N/A |7 | b [0 N/a |7 | 0T N/ ent N/A |N/A|N/A | N/A| N/A | N/JA [ N/A| N/A | N/A | N/A | N/A | N/A| N/A | N/A
+2.2 ]2 . +
Month el 0| 27
3:5.8 Mo Mon
+0.4 nth | [nth th 3:
3: 3:
0 h 0 1.3
3: +
0 0.9
Neutropen
ic sepsis
@),
A":)t‘iOg bilateral
3 pleural
2 et | D N/ | N/ efufusion
am | cells (2 | N/A | N/A |0 | 1| 2 | N/A [N/A| ST |0 N/A | (REOY | ON/A | N/A | N/A| N/A | N/A | N/A | N/A| N/A | N/A | N/A | N/A|N/A| N/A | N/A
(2001) x b
10A6/k unkoni)wn
g origin (1),
pancytope
nia (1)
Mo
Combin nth Nausea
ation of 1 4),
CD34+, Mo | an vomiting
Burt CD 3+ N/ nt d N/ | Ny (4), hair
3 and N/A | N/A h | 3 | NJA | N/A N/A | loss (4), N/A |N/A|N/A| N/A| N/A | NJA | N/A| N/A | NJA | N/A | N/A |N/A| N/A | N/A
(1999) A2 Al A .
CD19+ 6: 3 uncomplic
cells 1 | Mo ated
(various nth bacteremi
dose) 9: a (1),
1
Mo | Mo
nth | nth
il ilg
77. | 228
Mon | 51 | .11
Mot th 1| & | s
706 9.40 | 19. | 43.
Autolo Month ‘:t + 53 | 64
s E [ 1:4.45 119 | 459 | Mo | Mo
bone +0.52 M;)nt Mon | nth | nth
Gy || e Month he th6:| 6: | 6:
4| ani” [-derived | & H74 | wya | N/ | N/ | N/ jgen | 7 74| 59 [209) p |Noadverse| \,n | nafn/a|N/a| N/a | nja | Nja| Nja [ Nja | na | nja [ Nja| nga | wga
+0.45 A A A b= 58 | .83 event
(2019) | MsC (1 +
X Month 4.93 235 % +
12: g Mon | 21. | 39.
A
wg‘;/k 425+ Mot 'th | 10 | 15
oe0 1162 | 6.6 | | neh
+ 12: | 12:
465 | 455 65. | 162
68 | .41
+ +
18. | 32.
79 | 83
Month
Autolog 1 5.04
OUS |+ 0.44
Ghory mba(;:gw Month
5| ani' |-derived | % 300 | nya | N/ [N/ IN/ 1 nya | wya | N[ N/ wya [ Noadversel oy fnja [ nya | v/a | n/a | nya [ nja | nja | na | nja | nga [ Nja | nga | na
+0.34 A A A A A event
(2020) | MsC (1
< Month
12:
A
10 )6/k 4.72
8 0.50
Bone Mo;]th
marrow mean
derived | .
or improv
umbilic | €Met
Liang 1.7 N/ | N/ | N/ N/ | N/ No adverse
6 (2012) ;L:i(\),?; Month N/A A A A N/A [ N/A A A N/A J— N/A N/A [ N/A | N/A N/A N/A | N/JA| N/A [ N/A N/A N/A | N/A| N/A N/A
6
LS (il mean
X .
1076/k improv
ement:
8 2.1
Fever (15);
mucositis
)
diarrhea
(12);
nausea/vo
miting
o 1oy
CD34- musculos
Moore | selected N/ | N/ keletal
7 (2002) | cells (2 N/A N/A [ 23| 15| 13 | N/A | N/A A A N/A pain (16); N/A N/A [ N/A | N/A N/A N/A | N/A | N/A | N/A N/A N/A | N/A| N/A N/A
=
cells/kg (14);
) hypotensio
n (4);
elevated
liver
enzyme
anxiety (5)
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Fever (14);

mucositis
)
diarrhea
8);
HSCT nausea/vo
with miting (7);
unmani musculos
pulated N/ | N/ keletal
el 2 | N/A | N/A N/A [ N/a | S0 pain (11); | WA | N/A|N/A|N/A|ON/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A| N/A | N/A
x 10"6 rash (11);
cells/kg headache
) (10);
hypotensio
n (3);
elevated
liver
enzyme (1)
2ol Bas Basel | Base 2253 ||
1077, 5 Mon 5 Base q q q Basel | Base . | line | elin | Basel | Baseli
elin p Baselin [ ine | line q P Baseli p
x 1077, Mont Mont | th 1 e line A 2002 | 17.0| ine line ne 108. e ine ne
orlx |\ | hi h1 | cha Month ) ) 385 7.99 1 5901 5.3; | 4.9; 421 | 119 | o 2 |8.63(179.0( 100.9
Park 1078 N/ | N/ | N/ [ chan [nges| N/ | N/ Joint pain 2.68; 0.14; | 2.6; 12.9; (1.11| 30.5; | 29.6;
8 1: 2.93 | 0.54 N € 1: 46.9 N/A | 4.3; [ N/A 72.6; | week | wee 0.06; ;
(2018) | cells of A A A |ges:-|[ :- A A (1) week week | week week H week | week
£1.22 3 (29.1) wee week 4 4 k4 week
hUCB- 0.58 7.9+ 10.37 k4 a 281.67 | 23.5 | 20.5 G 4 4064 a wee a a
MSCs . 10.4 & 38.0 823 |7 0'g 6 6 419 1132 | \y0g" | 104 k4 |186.3| 126.8
for 30 1.09 c 3.30 . 0.13 | 3.9 . 6 [4.16| 27.3 | 54.0
3 4.8 9.7 | 10.6
minutes 8.3 |1.19
Base .
Base Base | Baselin Basel line: Basel Base Basel Baseli
line: line: o ine: | 5 g | dine: 0 ine: ne:
Mon 407 | 207 | 10002 | 302 | 71 | 1205 450 40.55 | 43.11
Mont Mont th 3: 198 | 204 + + + 8+ 5.77 1+ + + +
uc- Month | h 3: NARTARYT: h3: |,.7 |08 .82 08813 0. | 56.55. | 497 | . 12.76 | | o6 10.89 | 12.08
MSC |3:3.96 | 3.45 45.97 | + + N/A N/A N/A | N/A ; e = | mont ’ H “ | N/A | N/JA | N/A ; ;
A A A 53 £ mont | month mon mont
cells +1.09 + + 23.0 95. | 84. mon ) "3 3 h 3: th 3: mont h 3 mont | mont
1.21 22.91| 7,7 | 50 | 05 th3 | 95| 100020 320 | 108 | P3| 480 h3: | h3:
4.16 Y + 6t 8‘*‘ 117.5 s 42.11 [ 43.39
* | 246 | 5576 | 117 | 11.0] 0%, | 2.04 * *
0.74 : : 5 5' 10.54 : 9.57 | 10.89
Qi
9
2020
{ ) Base .| Basel Btas? B?as(.el Basel | Baseli
line: 113.ase Baselin ine: line: | ine: Base ine: ne:
Cervus 3.70 | line: e: 29.4 20.4 | 108.5 | line: 43.11 | 42.31
and Mon 6.31 | 182.36 2% 8+ |4.39
mi Mont Mont th 3: 239|280 + 4 4 2+ 5.40 | 12.52 i + +
cucu Month | h3: |\ |, |y | B3 g 07 |22 044 | 5 07| 70.46: | 544 | 7 7 ss: 11.36 | 11.26
S 3:3.55 | 1.11 21.89 NN N/A N/A N/A |N/A| 6 % | mont |’ R % N/A | N/A [N/A| ;
peptide |17 A|lA|A 7t mont | month " | mon | mont | mont
+1.40 + + 85. | 110 mon h3: mont | mont
+UC- 1.29 14.53 | 199 58 | .01 tha: | B3 3: 297 |th3:| h3: [ h3: h3: | ha
MSC : : 1 : .| 6.02 [ 182.20 y 19.7 | 110.5 | 4.80 y y
3.83 9+ 43.12 | 43.52
cells t + + 19.2 9+ 0 + L "
0.50 | 2:55 | 65.02 6 1%3 +191.8 1.47 10.55 | 11.79
Mon
th 1:
Mont 9.63
hi: +
Autolog | Month T 3.64 5
+ (month
ous 1: 5.04 5
4.62; 1: 6.67
bone +0.44; mon
mont +0.56;
Shabg marrow | month he: th 6 month,
LI "gn | -derived | 6:5.06 | 0y | N/ N/ N/ g 5 (853 | N/ N/ s 67| nya N/A | n/a|N/a|na | Na | Na | Na | na [ va | na [N | nja| Na | wa
[ MSCs | +0.34; A|A|[A + A | A
(2019) + * 0.56;
(I x month . [ 2.03
) 3.69; N month
1076 12: mont 8 12:
cells/kg 4(,)75201 hi12: n—;an 561+
) b 15.41 0.70)
. 12:
9.71
3.74 +
3.64
Month
12
mean
improv
ement:
VAS -
2.2 (-
3.6--
0.9);
WOMA
C pain
-16.5 .
Autolog (-30.5- P§m |?|,
ous 2.6); | migraine
bone Month woMa | . (2);
marrow 12 c influenza
-derived [ mean -5.9 | -0.2 functio (12);
MSCs | improv N/ | N/ | N/ (- (- N/ | N/ ~ rhinitis
(424 | ement: N/A A A A |l145 |05 | A AR 16.5 (10); N/A N/A| N/A | N/A N/A N/A | N/A [ N/A | N/A N/A N/A | N/A| N/A N/A
(-30.4- X
x 106 -0.4 (- 2.7) | 0.2) 2.6); sleepiness
Shad | cellsin | 0.7-- WOMA (5);
1| manfa | s mLof | 0.1) P allergic
1 T normal stiffnes reaction
2018 i
( ) | saline) s-8.6 2)
(-26.4-
9.1);
WOMA
C total
-16.1
(-27.7-
-4.4);
MTX -
2.4 (-
6.9-
2.1)
Month Month
12 6.1 | 03 12 l?am (10);
mean ARTARY: - ¢ | Ny | Ny | mean influenza
Placebo | improv [ N/A A A A |170-106-| A A improv (14); N/A [N/A|N/A | N/A N/A N/A | N/A| N/A | NJ/A | N/A | NJA|N/A| N/A | N/A
ement: 4 ;7' _0' 1) ement: rhinitis
-0.4 (- . . VAS - (13)
0.8-- 1.7 (-
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0.1) 4.0-
0.6);
WOMA
C pain
-6.7 (-
20.3-
6.9);
WOMA
C
functio
n-9.6
(-20.8-
1.6);
WOMA
[}
stiffnes
s3.3(-
14.1-
20.8);
WOMA
C total
-6.9 (-
17.7-
3.9);
MTX -
0.8 (-
10.9-
9.3)
Arthriti
s
impact
VAS
(2.09 +
0.88 in
month
3),
general
e
Autolog h 3 (o [ REEE
0.97 . (@),
C]03l33+ £ 5‘90&? vomitting
L[ Teng | o0 | ga [O38 | NN IN/ L | ga [N | N | T ®), N/A [N/A|N/a|N/a | Na | Nja [ Nja | N/a | Nja | Nja | Nja | Nja | Nja | Nja
2 | (2005) = lllﬂzérst A A A A A heafth (gl)opecig
H , WH
1076/k 1.25 change i 3
g + (%";i toxicity (1)
018 5.81in
month
6),
functio
nal
status
(65.5 ¢
7.08 in
month
9)
Autolog
verbu | ous | yonen
Fliom cells (2 | 3263 | n/a | NI NN/ a [ nga | VN wga N/A N/a | Nja|Nya | n/a | Nja [ nja | N/a| nja [ na | nya | nja [ nga | Nja | wga
an X Month A A A A A
(2005) | 1076/k | & 331
l
Nausea
8),
vomitting
8),
Pr(?gre alopecia
Mon o??)oigt 8),
Month M Mo th 3: damag Gombes)
o | nt | Mo s of
Autolog | 3: 2.39 ath | h | nth 14 @ (13 subclavian
ous (0.89- N . " (2- points .
Verbu cD34+ | 4.36) 12: [ 12: | 12: 24) e vein (1),
1| rg - 5 5| 2 N/ [N/ | Y hydradenit
4| sont cells (2 | Month | N/A Mo | Mo | Mo N/A | Mon A A in is (1), N/A N/A [ N/A | N/A N/A N/A | N/A| N/A [ N/A N/A N/A | N/A| N/A N/A
(2005) 10’3(6/k 321‘2 nth | nt | nth ,:1‘: ir;on;k; metrorrha
o | @16- 2k || 1a || 2K 40 points | 22 (),
4’98] 4 |24:| 1 (- T herpes
. 3 88) in zoster (1),
month pseudome
24) mbranous
enterocolit
is (1),
pneumoth
orax (1)
Nausea
(12),
vomitting
(12),
1\]/1[? alopecia
Mo | h | Mo (12), .
nth | 3: [ nth thrc;rr;lf)os\
Autolog % N?o 33 subclavian
ous Month Mo | nt | Mo hvginél),_t
Hsc | ylonth nth| h [nth e
1 Verbu l6’2}6(10 Moﬂth 68: 67 62: N metrorr’ha
rg 6,n:3 | N/A na [ na | NN Nya gia (1), N/A |N/A|N/A|N/A| N/A | NJA | N/A| N/A | NJA| N/A | N/A |N/A| N/A | N/A
5 CD34+ Mo | Mo | Mo A A
(2001) Month herpes
cells/kg 12, n: nth | nt | nth zoster (2)
(range i . 12: [ h | 12: seudomé
4.8~ 5 [12:] 2 Lo
1) Mo | S | Mo enterocolit
nth | Mo | nth is (1),
135' ];]t 125' pneumoth
15: orax (1),
3' and febrile
neutropen
ia (7),
WHO
grade 3
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toxicity (3)

Tender Wee Wee
joint k 4: k 4:
counts 38.8 22.0
(1.00 (37. (17. -
(0.00- 2- | Wee Weel 8- k4 Wee
4.00) 40.4 | k4: Wee | Wee 4: 24.5 15(‘) k4:
in Week ) 4.2 k4 4 20.0 ) Week (11'0 Week | 85.5
week 4:12.4 [ Wee | (4.1- 68’ 291'5 (16.0 [ Wee | 4: 4.3 = 4: (78.8
52), (15 | k| 43) | &g | g |- k@5 | 070 =
swolle 12.9) | 12: | Wee | (g% | 577571 26.3) | 12: | 4.5) | el | 6:0.9) [ 90.5)
n joint Week [39.4( k Wee Weék Week | 19.0 [ Week k12 Week | Wee
Adipose Wee counts | Hematuria 12: (38. ] 12: K 12: 12 12: (14. 12: 150’ 12: k 12:
-del?ived Week k (1.00 and right 12.4 8- 4.3 6 5‘ 283‘0 17.0 0- 4.3 (12'0 0.8 91.0
mesonc || s (0.00- | eyelid (12.0- 140.6 | (4.1-| (& | o500 (140210 | (4.1 | T20 | (0.6- | (86.0
. : : 3.00) | pruritis | 13.1) | ) | 4.6) | Y : = ) 4.5) 1.0) =
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5. Conclusion

Stem cell transplantation in rheumatoid arthritis is
associated with an improvement in efficacy
parameters and no significant changes in safety

parameters.
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