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   《特管辦法》開放，讓我們能依循法規的腳步，申請橫跨6大領域的細胞治療計畫，從骨科、

風濕免疫、整形外科、皮膚科、醫美到腫瘤免疫治療，能夠回饋更多生技的力量。

   領先同業，深耕間質幹細胞應用

間質幹細胞（Mesenchymal Stem Cell,MSC）的研究早在 70年代中期即開始，學者發現

其具有增生、修復等多功能幹細胞的特性；2003 年，訊聯率先投注龐大的資源研究間質幹

細胞的應用。

2004 年，獲得經濟部中小企業創新研發計畫 SBIR 補助，致力於間質幹細胞的萃取、培養

及核心技術的建立；2005 年起，陸續於國際間發表多篇研究論文，成為幹細胞應用領域的

翹楚；2010 年更成功完成國內首度臍帶間質幹細胞跨國合作案例。

2018 年衞福部《特管辦法》開放，訊聯依循法規，送出的細胞治療計畫橫跨 7 大領域，從

骨科、風濕免疫、整形外科、皮膚科、醫美、神經內科到腫瘤免疫治療。2020年全國首件「自

體脂肪幹細胞」治療「慢性或滿六周未癒合之困難傷口」獲准，為三軍總醫院、訊聯攜手合

作細胞治療臨床研究多年之重要里程碑。

   寶寶臍帶 - 不再是醫療廢棄物

寶寶的臍帶中除了有在醫療上已證實可被應用在血液、免疫、代謝

等相關疾病治療的臍帶血造血幹細胞之外，臍帶本身含有另一種珍

貴的資源，我們稱之為臍帶間質幹細胞，其具有多項分化之特性，

當體內的組織受損時，能進行修復及再生的功能，與臍帶血造血幹

細胞的造血、免疫功能具不同的特性，各司其職缺一不可。

  幹 細 胞 新 紀 元

   《特管辦法》開放，讓我們能依循法規的腳步，申請橫跨6大領域的細胞治療計畫，從骨科、

風濕免疫、整形外科、皮膚科、醫美到腫瘤免疫治療，能夠回饋更多生技的力量。

臍帶 MSC 間質幹細胞

骨骼

肝臟

 脂肪

神經

視網膜

皮膚

胰島細胞

肌肉

心肌

萃取

分化

增生

歸巢

   間質幹細胞 - 可塑性超強的多功能幹細胞

間質幹細胞屬於多功能幹細胞，具有增生及多向分化的能力，可分化成多種具有特定功能的

細胞（如骨骼、脂肪、肌肉、神經…等），主要的功能偏向於細胞、組織的再生與修復，可

作為未來細胞療法、組織工程、再生醫學的材料，其重要性及未來的發展潛力，與日俱增。

間質幹細胞的來源除了臍帶之外，也可來自於骨髓、脂肪、牙髓等，但臍帶中的

Wharton´s Jelly 取得的間質幹細胞數量遠較其他來源更多，且活性也最佳。因此，趁生

產保存臍帶血之際，一同將臍帶間質幹細胞保存下來，已成為儲存另一種趨勢。
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間質幹細胞的優勢

．間質幹細胞取材方便且無害於人體

．組織抗原性不明顯，比較沒有排斥問題

．具有調節免疫反應的能力

間質幹細胞應用與疾病發展範圍

．細胞療法 cell therapy

．組織工程 tissue engineering

．再生醫學 regenerative medicine

．造血幹細胞混合移植 co-transplant with HSC

．減緩移植物抗宿主排斥反應 relieve GvHD

．改善慢性傷口癒合 improve the healing of chronic wound

．緩解急性呼吸窘迫症候群 relieve the acute respiratory distress syndrome

．促進敗血症治療 facilitate the treatment of sepsis

   間質幹細胞 - 取得方式

越年輕的間質幹細胞活性越好

牙 髓

臍 帶

活 性取的方式來 源 幹細胞年齡

脂 肪

骨 髓

新 生

隨年齡下降

生產時收集

換牙、拔牙

手術全身麻醉

手術
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MSC per MNC in BM

Age(y)

年齡增加，間質幹細胞在體內骨髓的比例減少

資料來源：Moll ,Guido.(2006). Mult i l ieage potential  of human mesenchymal stem cel ls isolated using an improved 

protocol and cultured in al logenic serum.

顏色代表各地區間質幹細胞臨床實驗案例數

較少 較多

資源來源 (2021 年 7 月 ) :http: / /www.cl in icaltr ials.gov/ct2/results/map?term=mesenchymal+stem+cel ls&map=
註 1: 加拿大衛生部於 2012 年核准 Prochymal( 異體骨髓間質幹細胞藥物 ) 用於治療兒童急性移植物抗宿主病

註 2: 韓國食品藥物管理局於 2011 年核准 Hearticel lgram-AMI( 異體骨髓間質幹細胞藥物 ) 用於治療急性心肌梗塞，並於 2012 年核准

Cartistem( 異體臍帶間質幹細胞藥物 ) 用於治療創傷性及退化性關節炎。

   全球間質幹細胞研究發展趨勢

近年來全球間質幹細胞人體臨床試驗案例大幅增加

21例
121例

677例
774例

1006例
1,292例

2021 年 7月2008 年 2010 年 9月  2016年 12月 2017 年 2019 年 10 月

．可分化的組織類型廣泛

．有自動移向創傷部位的傾向

可見間質幹細胞的臨床應用，正在全球各地蓬勃發展！間質幹細胞相關研究突飛猛進，除了

帶動人體臨床案例的大幅增加，更吸引各國政府的重視，例如 2008 年美國國防部大學投入

高達 70 億的經費，研發以間質幹細胞修復皮膚、肌肉等組織損傷；2014 年美國食品藥物管

理局 (FDA) 合併內部 7 個實驗室創立 FDA 間質幹細胞聯盟（FDA MSC Consortium），

針對間質幹細胞之應用進行研究，為 FDA 創立後首次進行的大規模研究計畫，而韓國及加

拿大分別於 2011、2012 年開始核准間質幹細胞治療產品
註 1.2。

  間質幹細胞臨床試驗應用發展
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「特定醫療技術檢查檢驗醫療儀器施行或使用管理辦法」中華民國 110 年 2 月 9 日  衛部醫字第 1101660674 號

   特管辦法  台灣與國際接軌的細胞治療

《特管辦法》到底在管什麼？

《特管辦法》開放執行細胞治療技術的項目可見附表，主要可分成 3部份：1.醫療機構 2.執

行醫師 3.細胞製備的場所。

例如治療骨關節，需要經過衛福部審核過的專科醫師才能實施，門檻較高。而細胞製備的場

所，更是細胞治療的關鍵，需要衛福部的查核包括細胞的製程、品質的認定等，實地查訪時

相當嚴謹。而截至 2021 年 6 月，訊聯已執行 8 次 GTP( 人體細胞組織優良操作規範 ) 訪查

的臨床案件，細胞活性和品質更有保障。

自體周邊血CD34+幹細胞治療
•  慢性缺血性腦中風

•  嚴重下肢缺血症

自體軟骨細胞治療
•  膝關節軟骨缺損

自體骨髓間質幹細胞治療
•  退化性關節炎及膝關節軟骨缺損

•  脊髓損傷

自體纖維母細胞治療
•  皮膚缺陷 :  皺紋、凹洞及疤痕之填補及修復

★自體免疫細胞治療
•  血液惡性腫瘤，經標準治療無效      
•  第一至第三實體癌，經標準治療無效

•  實體癌第四期

★自體脂肪幹細胞治療
•  慢性或滿六週未癒合之困難傷口

 •  皮下及軟組織缺損

 •  退化性關節炎及膝關節軟骨缺損

•  占總體表面積百分之二十 ( 含 ) 以上之大面積燒傷或皮膚創傷受損

特管辦法開放6項細胞治療技術

  1

  2

  3

  4

  5

  6

   人體臨床試驗最新發展應用

間質幹細胞具有體外增生及多重分化的能力，對於組織與器官的再生與修復上有極佳的潛力，

在細胞療法、組織工程、再生醫學的運用上，更是指日可待。

帕金森氏症
(Parkinson's disease, PD)
Int. J. Mol. Sci. 2020, 21, 8060.

阿茲海默症 
(Alzheimer's disease, AD)
Alzheimers Dement (N Y).  
2015 Jul 26;1(2):95-102.

急性呼吸窘迫症候群 
(Acute respiratory 
distress syndrome, ARDS)
Stem Cel ls Transl Med. 
2021 May;10(5):660-673

肝硬化
(Liver cirrhosis) 
Ann Transl Med. 
2020 Apr; 8(8): 565.

退化性關節炎
(Osteoarthrit is, OA)
Stem Cel ls Transl Med. 
2019 Mar; 8(3): 215–224.

類風濕性關節炎
(Rheumatoid arthrit is, RA)
Drug Des Devel Ther. 
2019 Dec 19;13:4331-4340.

缺血性腦中風
(Acute ischemic stroke, AIS)
World Journal of Stem Cells, 
13(8), 1151. (2021)

早產兒支氣管發育不全 
(Bronchopulmonary 
dysplasia, BPD)
第一期臨床研究  NCT01207869
Pediatr ics 2010;
126: e1127-e1133

紅斑性狼瘡
(Systemic Lupus 
Erythematosus, SLE)
ARTHRITIS & RHEUMATISM Vol. 
62, No. 8, August 2010, 
pp 2467-2475

移植物抗宿主疾病
(Graft versus host 
disease，GvHD)
Pediatr Hematol Oncol .  
2014 Feb;31(1):39-49.

肺臟

肺臟



98

嚴重支氣管肺發育不全

  嚴重支氣管肺發育不全
  (Bronchopulmonary dyspls ia ,  BPD)

健康的肺泡 BPD中的肺泡

罹患BPD的嬰兒肺泡較少，較大，且肺泡壁較厚，這些改變使得嬰兒

難以呼吸。

資料來源：支氣管肺發育不全  (BPD) |  早產兒資訊 @CUHK(https:/ /www.nnu.pae.cuhk.edu.hk/bpd)

臍帶間質幹細胞(MSC)治療嚴重支氣管肺發育不全，在60天內即
有明顯的改善成效

24 週大的她，只有 800 公克，出生後 168 天體重才 2680 公克，兩位醫生決定進行

氣管內間質幹細胞輸注治療：

˙  60 天 - 發育不全的嚴重程度明顯改善

˙  73 天 - 她可以自行呼吸

˙  7 個月後 - 健康狀況非常良好
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Medicine, China Medical 
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n,  
Kang-Hsi Wu, Hsiang-Yu 
Lin, Ming-Hsia Lin, Ching-
Tien Peng, Chris Tsai, 
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Popova et al presented a study on the tracheal aspirates 
from 84 premature infants requiring mechanical 
ventilation for respiratory distress and concluded that 
isolation of lung mesenchymal stem cells (MSCs) within 
the first week of life predicts the development of 
bronchpulmonary dysplasia (BPD) [1]. Their results 
revealed that MSC isolation negatively correlated with 
gestational age at birth. There was also a significant 
positive correlation between postnatal age and MSC 
yield. The history of maternal chorioamnionitis was 
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2011/1/22http://pediatrics.aappublications.org/cgi/eletters/126/5/e1127

days after parental written informed consent.  

All procedures for ucMSC processing complied with good 
manufacturing practices (GMPs) requirements and the 
ucMSCs are clinical grade [10,11]. The MSCs 
suspension in 6 ml (3x 10^6 cells per kg of the 
patient's weight) were divided into 4 aliquots for 4 
positions as the way of giving surfactant at age of 168 
days and weighed 2680 g. Bronchoalveolar lavages 
(BAL) were performed before and after the MSC 
treatment. The concentrations of proinflammatory 
cytokines including interleukin-6 (IL-6), IL-8, and tumor 
necrosis factor (TNF)-alpha were measured using 
commercial enzyme- linked immunosorbent assay 
(ELISA) kits from Research and Diagnostic Systems 
(Minneapolis, MN, USA). Echocardiographic assessment 
of pulmonary arterial pressure (PAP) was performed as 
our previous report [12] on the day BAL was performed. 
The time to peak velocity (TPV) and right ventricular 
ejection time (RVET) were measured and the heart rate-
corrected TPV/RVET(c) is inversely related to PAP. The 
patient did not undergo treatment for pulmonary 
hypertension, such as sildenefil or prostacyclin, prior to 
MSC treatment. The mean values of oxygenation, mean 
airway pressure and oxygenation index were also 
recorded on the days when lavages were performed. 
The severity score of BPD on the chest radiographs was 
graded [13].  

Dramatic reduction in FiO2 requirement, improvement 
of PaO2, fall in oxygenation index and significant 
improvement of PAP as evidenced by TPV/RVET(c) 
followed by extubation on day 7 after treatment is 
noted. The proinflammatory cytokine levels in lavage 
fluid reduced progressively by day 7 to less than one 
tenth of the level before treatment. The clinical 
improvement and reduced PAP were significantly related 
with the reduced proinflammatory cytokines levels. The 
severity score of BPD improved disproportionately less 
than the reduction in proinflammatory cytokine levels 
initially, but much improved by 60 days after treatment. 
The patient is breathing room air 73 days after MSC 
treatment, and now is well 7 months after treatment.  

Inflammation may predispose the premature newborn 
to pulmonary hypertension [14]. Previous animal 
studies have shown that intratracheal administration of 
MSCs ameliorated pulmonary hypertension [15]. We 
have demonstrated clinically that intratracheal MSC are 
capable of reducing PAP as evidenced by 
echocardiography in this patient. The dramatic clinical 
improvement and the disproportionately less initial 
improvement in the x- ray implicate that the initial 
beneficial effects of ucMSC treatment might be 
mediated mainly by its anti-inflammatory effects. We 
assume that the improvement of chest x-ray 60 days 
after treatment is due to the late effect of ucMSC 
treatment.  

In summary, the overall effects attributed to MSC 
treatment in this patient could be potentially derived 
from the reduced pulmonary inflammation and hence 
the reduced pulmonary hypertension. The draw back is 
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2011/1/22http://pediatrics.aappublications.org/cgi/eletters/126/5/e1127

資料來源：第一期臨床研究   NCT01207869 Pediatr ics 2010; 126: e1127-e1133

好發於早產兒，同時易併發其他呼吸疾病問題

支氣管肺發育不全（BPD）是一種與早產相關的慢性肺疾病，這是因為早產兒的肺部發育未

成熟，並在新生兒初期受到不同程度的損害。

大多數極為早產的嬰兒（少於 28 週）在出生後不久就會出現呼吸窘迫綜合症（RDS），其

中約 40％的嬰兒需要長期使用氧氣輔助。

早產兒若在受孕週數滿 36 週時仍需要額外的氧氣輔助，醫生就會診斷嬰兒患上支氣管肺發

育不全。

BPD



1110

ARDS
急性呼吸窘迫症候群

 
  急性呼吸窘迫症候群
  (Acute respi ratory d istress syndrome, ARDS)
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Objectives: To investigate the safety, feasibility, and possible ad-
verse events of single-dose human umbilical cord-derived mes-
enchymal stem cells in patients with moderate-to-severe acute 
respiratory distress syndrome.
Design: Prospective phase I clinical trial.
Setting: Medical center in Kaohsiung, Taiwan.

Patients: Moderate-to-severe acute respiratory distress syndrome 
with a Pao2/Fio2 ratio less than 200.
Interventions: Scaling for doses was required by Taiwan Food and 
Drug Administration as follows: the first three patients received 
low-dose human umbilical cord-derived mesenchymal stem cells 
(1.0 × 106 cells/kg), the next three patients with intermediate dose 
(5.0 × 106 cells/kg), and the final three patients with high dose 
(1.0 × 107 cells/kg) between December 2017 and August 2019.
Measurements and Main Results: Nine consecutive patients 
were enrolled into the study. In-hospital mortality was 33.3% 
(3/9), including two with recurrent septic shock and one 
with ventilator-induced severe pneumomediastinum and sub-
cutaneous emphysema. No serious prespecified cell infu-
sion-associated or treatment-related adverse events was 
identified in any patient. Serial flow-cytometric analyses of circu-
lating inflammatory biomarkers (CD14+CD33+/CD11b+CD16+/
CD16+MPO+/CD11b+MPO+/CD14dimCD33+) and mes-
enchymal stem cell markers (CD26+CD45–/CD29+CD45–/
CD34+CD45–/CD44+CD45–/CD73+CD45–/CD90+CD45–/
CD105+CD45–/CD26+CD45–) were notably progressively 
reduced (p for trend < 0.001), whereas the immune cell mark-
ers (Helper-T-cellCD3+CD4+/Cytotoxity-T-cellCD3+CD8+/Regulatory-T-
cellCD4+CD25+FOXp3+) were notably increased (p for trend < 0.001) 
after cell infusion.
Conclusions: The result of this phase I clinical trial showed that a sin-
gle-dose IV infusion of human umbilical cord-derived mesenchymal 
stem cells was safe with favorable outcome in nine acute respiratory 
distress syndrome patients. (Crit Care Med 2020; 48:e391–e399)
Key Words: acute respiratory distress syndrome; allogenic 
mesenchymal stem cells; inflammation; in-hospital mortality; 
sepsis

Acute respiratory distress syndrome (ARDS), a glob-
ally growing disease frequently complicated with mul-
tiple organ failure (1–6), has been reported to lead to 

unacceptably high in-hospital mortality (1–7), especially in 
those of ARDS complicated by sepsis (7–11). Although the eti-
ologies and underlying mechanisms of this disease have been DOI: 10.1097/CCM.0000000000004285
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Chang Gung Memorial Hospital and Chang Gung University College of 
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Human Umbilical Cord-Derived Mesenchymal Stem 
Cells for Acute Respiratory Distress Syndrome

Hon-Kan Yip, MD1–5; Wen-Feng Fang, MD6–8; Yi-Chen Li, PhD1; Fan-Yen Lee, MD9,10;  

Chen-Hsiang Lee, MD11,12; Sung-Nan Pei, MD13; Ming-Chun Ma, MD13;  

Kuan-Hung Chen, MD, PhD14; Pei-Hsun Sung, MD1; Mel S. Lee, MD, PhD15

資料來源  Crit Care Med. 2020 May;48(5):e391-e399. 

如溺水般足以致命的急性呼吸重症

急性呼吸窘迫症候群 (acute respiratory distress syndrome，簡稱 ARDS) 這個醫學名詞近

年在臨床醫療界，尤其在重症醫學領域中，相當引人注意，其受重視程度不亞於敗血症，雖然醫療

水準不斷的進步，醫療儀器能提供呼吸情況危急病人最先進的供氧設備、呼吸器以及藥物治療，

ARDS 的死亡率仍然偏高，而且病人因為呼吸衰竭以及多重器官衰竭住在加護病房，經常耗費巨

大的醫護人力及醫療資源，在重症醫學界是個相當令人頭痛的疾病。

臍帶間質幹細胞(MSC)治療急性呼吸窘迫症候群(ARDS)一期人體臨
床試驗結果，重症死亡率下降33.3%

˙ 實驗作法：前三名患者 (NO.1~3)接受低劑量臍帶間質幹細胞 (1.0 ×  106 cells /kg)，中間

三名患者(NO.4~6)接受中劑量 (5.0 × 106 cells /kg) ，和最後3名(NO.7~9)

接受高劑量(1.0 ×  107 cells /kg) 患者。

˙ 實驗結果：在治療中、重度ARDS病人，並無發生與試驗相關的嚴重不良反應；根據過去研究，

中、重度ARDS病人住院平均致死率約為42%至80%，而研究結果發現，以MSC

治療中、重度ARDS病人的死亡率下降約為33.3%。

資料來源：急性呼吸窘迫症候群  |  科室文章  -  中國醫藥大學附設醫院  (cmu.edu.tw)

肺部出現積水（水腫）的現象
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使用臍帶間質幹細胞(MSC)對COVID-19重症患者肺損傷的第二期臨
床試驗中，證實可改善肺部病變並且是安全的治療方式

臍帶間質幹細胞治療結果：
針對中度和重度COVID-19患者

 

˙ 實驗作法：除了標準治療外，治療組在第0、3、6天接受靜脈輸注臍帶間質幹細胞 (UC-

MSCs)，劑量為4×107個細胞

˙ 實驗結果：這是目前已公布的COVID-19幹細胞治療臨床試驗中，設計和開展最嚴謹、

樣本量最大的項目。此項臨床試驗的證據表明，臍帶間質幹細胞 (UC-MSCs)

給藥是安全的，且耐受性良好。臍帶間質幹細胞  (UC-MSCs)治療可改善肺

部病變的吸收，尤其是針對肺部的實質性病灶。

肺纖維化的緩解

肺部有氧能力提升

肺部儲備能力提高

  COVID-19 患者 -
  肺損傷 & 急性呼吸窘迫症候群
  (COVID-19 pat ients- lung damage & 
  Acute respi ratory d istress syndrome, ARDS)

使用臍帶間質幹細胞(MSC)治療COVID-19急性呼吸窘迫症候群，
1個月後的存活率高達91%

資料來源：Signal Transduction and Targeted Therapy (2021) 6:58 

HUMAN C L I N I C A L A R T I C L E

Umbilical cord mesenchymal stem cells for COVID-19 acute
respiratory distress syndrome: A double-blind, phase 1/2a,
randomized controlled trial

Giacomo Lanzoni1,2 | Elina Linetsky1,3 | Diego Correa1,4 |

Shari Messinger Cayetano5 | Roger A. Alvarez6,7 | Dimitrios Kouroupis1 |

Ana Alvarez Gil1 | Raffaella Poggioli1 | Phillip Ruiz3 | Antonio C. Marttos6,7,8 |

Khemraj Hirani1,6 | Crystal A. Bell6 | Halina Kusack6 | Lisa Rafkin1 |

David Baidal1,6,7 | Andrew Pastewski8 | Kunal Gawri6,7 | Clarissa Leñero1 |

Alejandro M. A. Mantero5 | Sarah W. Metalonis5 | Xiaojing Wang1 | Luis Roque1 |

Burlett Masters1 | Norma S. Kenyon1 | Enrique Ginzburg3,7,8 | Xiumin Xu1 |

Jianming Tan9 | Arnold I. Caplan10 | Marilyn K. Glassberg11 |

Rodolfo Alejandro1,6,7 | Camillo Ricordi1,3

1Diabetes Research Institute, Cell Transplant Center, University of Miami Miller School of Medicine, Miami, Florida

2Department of Biochemistry and Molecular Biology, University of Miami Miller School of Medicine, Miami, Florida

3Department of Surgery, University of Miami Miller School of Medicine, Miami, Florida

4Department of Orthopedics, UHealth Sports Medicine Institute, University of Miami Miller School of Medicine, Miami, Florida

5Division of Biostatistics, Department of Public Health Sciences, University of Miami Miller School of Medicine, Miami, Florida

6Department of Medicine, University of Miami Miller School of Medicine, Miami, Florida

7University of Miami Health System, Miami, Florida

8Jackson Health System, Miami, Florida

9The Second Affiliated Hospital of Hainan Medical University, Haikou, Hainan, People's Republic of China

10Skeletal Research Center, Case Western Reserve University, Cleveland, Ohio

11University of Arizona College of Medicine, Tucson, Arizona

Correspondence

Camillo Ricordi, MD, Diabetes Research

Institute, Cell Transplant Center, University of

Miami Miller School of Medicine, 1450 NW

10th Ave., Miami, FL 33137, USA.

Tel +1 305 582 7151; FAX +1 305 243 4404

Email: ricordi@miami.edu

Funding information

National Center for Advancing Translational

Sciences, Grant/Award Numbers:

UL1TR002736, UL1TR000460; Ugo Colombo;

Simkins Family Foundation; Fondazione Silvio

Tronchetti Provera; Barilla Group and Family;

Abstract

Acute respiratory distress syndrome (ARDS) in COVID-19 is associated with high mortality.

Mesenchymal stem cells are known to exert immunomodulatory and anti-inflammatory

effects and could yield beneficial effects in COVID-19 ARDS. The objective of this study

was to determine safety and explore efficacy of umbilical cord mesenchymal stem cell (UC-

MSC) infusions in subjects with COVID-19 ARDS. A double-blind, phase 1/2a, randomized,

controlled trial was performed. Randomization and stratification by ARDS severity was used

to foster balance among groups. All subjects were analyzed under intention to treat design.

Twenty-four subjects were randomized 1:1 to either UC-MSC treatment (n = 12) or the
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COVID-19
肺損傷 & 急性呼吸窘迫症候群

第三期  

評估對降低死亡率和

預防長期肺殘疾的影響

第二期  

視為可能安全的

治療方法

第一期  

安全性 

耐受性

˙  實驗作法：治療組的患者3天內2度被輸注了1X108個細胞，合計每人共接受了2X108個細胞。

˙  實驗結果：幹細胞治療組的患者1個月後的存活率高達91%，而接受安慰劑治療的對照組

則僅為42%，其中年齡小於85歲的患者中，接受幹細胞治療者1個月後存活率高100%。

˙ 此外，研究人員更發現，這項治療相當安全，並沒有發生任何與輸液有關的嚴重不良事件。

ARTICLE OPEN

Effect of human umbilical cord-derived mesenchymal stem
cells on lung damage in severe COVID-19 patients: a
randomized, double-blind, placebo-controlled phase 2 trial
Lei Shi1,2, Hai Huang3,4, Xuechun Lu2,5, Xiaoyan Yan6, Xiaojing Jiang7, Ruonan Xu1, Siyu Wang1, Chao Zhang 1,2, Xin Yuan1,2, Zhe Xu1,2,
Lei Huang1,2, Jun-Liang Fu1,2, Yuanyuan Li1, Yu Zhang8,9, Wei-Qi Yao9,10, Tianyi Liu2,11, Jinwen Song 1,2, Liangliang Sun4,12, Fan Yang13,
Xin Zhang2,14, Bo Zhang7, Ming Shi1, Fanping Meng1, Yanning Song1, Yongpei Yu6, Jiqiu Wen2, Qi Li2, Qing Mao2, Markus Maeurer15,16,
Alimuddin Zumla17, Chen Yao6, Wei-Fen Xie4,18 and Fu-Sheng Wang 1,2

Treatment of severe Coronavirus Disease 2019 (COVID-19) is challenging. We performed a phase 2 trial to assess the efficacy and
safety of human umbilical cord-mesenchymal stem cells (UC-MSCs) to treat severe COVID-19 patients with lung damage, based on
our phase 1 data. In this randomized, double-blind, and placebo-controlled trial, we recruited 101 severe COVID-19 patients with
lung damage. They were randomly assigned at a 2:1 ratio to receive either UC-MSCs (4 × 107 cells per infusion) or placebo on day 0,
3, and 6. The primary endpoint was an altered proportion of whole lung lesion volumes from baseline to day 28. Other imaging
outcomes, 6-minute walk test (6-MWT), maximum vital capacity, diffusing capacity, and adverse events were recorded and
analyzed. In all, 100 COVID-19 patients were finally received either UC-MSCs (n= 65) or placebo (n= 35). UC-MSCs administration
exerted numerical improvement in whole lung lesion volume from baseline to day 28 compared with the placebo (the median
difference was −13.31%, 95% CI −29.14%, 2.13%, P= 0.080). UC-MSCs significantly reduced the proportions of solid component
lesion volume compared with the placebo (median difference: −15.45%; 95% CI −30.82%, −0.39%; P= 0.043). The 6-MWT showed
an increased distance in patients treated with UC-MSCs (difference: 27.00 m; 95% CI 0.00, 57.00; P= 0.057). The incidence of adverse
events was similar in the two groups. These results suggest that UC-MSCs treatment is a safe and potentially effective therapeutic
approach for COVID-19 patients with lung damage. A phase 3 trial is required to evaluate effects on reducing mortality and
preventing long-term pulmonary disability. (Funded by The National Key R&D Program of China and others. ClinicalTrials.gov
number, NCT04288102.

Signal Transduction and Targeted Therapy �����������(2021)�6:58� ; https://doi.org/10.1038/s41392-021-00488-5

INTRODUCTION
The Coronavirus Disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection,1

causes substantial damage to lungs, ranging from mild respiratory
illness to severe acute respiratory syndrome, and death,2–4

Dysregulated immune responses of both the innate and adaptive
immune systems are associated with disease severity, lung
damage, and long-term functional disability.5–8 There are currently
no prophylactic vaccines or effective antiviral agents available to
treat COVID-19 and management of COVID-19 patients remains
largely symptomatic and supportive therapy.9 Therefore, there is

an urgent need for safe and alternative therapeutic options to
mitigate inflammatory organ injury. At present, ongoing clinical
trials of immunotherapeutic approaches include convalescent
plasma therapy, monoclonal antibodies against interleukin-6, and
cellular therapies.10–12 Mesenchymal stem cells (MSC) are non-
hematopoietic cells with immune modulatory, regenerative, and
differentiation properties.13 MSC treatment reduced the patholo-
gical changes of the lung and inhibits the cell-mediated immune-
inflammatory response induced by the influenza virus in animal
models and clinical trials.14,15 The safety and potential efficacy of
MSC have also been evaluated in the patients with acute
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退 化 性 關 節 炎

  
  退化性關節炎
  (Osteoarthr i t is ,  OA)

臍帶間質幹細胞(MSC)治療退化性關節炎第I/II期人體臨床試驗顯
示，患者有顯著的疼痛與功能改善並且是安全的治療方式

˙ 實驗作法：MSC-1 治療組的患者 (9 名 ) 接受單劑量每公斤 20×106 個細胞 ; MSC-2

治療組的患者 (9 名 ) 接受兩次單劑量每公斤 20×106 個細胞

˙ 實驗結果：利用 WOMAC 退化性關節炎量表做為成效指標，只有 MSC 治療的患者有

顯著的疼痛和功能改善且 MSC-2 治療組的疼痛水平明顯較低。且在第一

階段 / 第二階段試驗 (NCT02580695)，重複施打臍帶間質幹細胞的治療

是安全的。

不再是長輩的專利，退化性關節炎已有年輕化的趨勢

膝關節在長期受力下，關節軟骨退化磨損，可能形成骨刺、關節變形、失去彈性，而產生關

節疼痛、僵硬、以致於影響活動功能。 

在台灣，據衛福部統計，58歲以上的長者，每5人中就有1人有關節退化問題；70歲以上老

人更有70%以上罹患指關節退化性關節炎，其中女性患者較多於男性註1。

近年來退化性關節炎患者有年輕化趨勢，年齡層由60、70歲逐漸下降，甚至出現40多歲的

患者註2 。

˙好發族群：銀髮族/運動族/工作常久站、過度負重等

˙發生部位：不只膝關節，所有身體關節處

註 1：衛生福利部統計處  2019/10/01    註 2：https:/ /www.fda.gov.tw

Umbilical Cord-Derived Mesenchymal Stromal Cells
(MSCs) for Knee Osteoarthritis: Repeated MSC
Dosing Is Superior to a Single MSC Dose
and to Hyaluronic Acid in a Controlled
Randomized Phase I/II Trial

JOSE MATAS,a MARIO ORREGO,a DIEGO AMENABAR,a CATALINA INFANTE,b

RAFAEL TAPIA-LIMONCHI,b,c MARIA IGNACIA CADIZ,b FRANCISCA ALCAYAGA-MIRANDA,b,c,d

PAZ L. GONZÁLEZ,d EMILIO MUSE,e MAROUN KHOURY,b,c,d FERNANDO E. FIGUEROA ,c,d,f

FRANCISCO ESPINOZA b,c,f

Key Words. Osteoarthritis • Knee • Mesenchymal stromal cells • Pain • Disability

ABSTRACT

Knee osteoarthritis (OA) is a leading cause of pain and disability. Although conventional treat-
ments show modest benefits, pilot and phase I/II trials with bone marrow (BM) and adipose-
derived (AD) mesenchymal stromal cells (MSCs) point to the feasibility, safety, and occurrence of
clinical and structural improvement in focal or diffuse disease. This study aimed to assess the
safety and efficacy of the intra-articular injection of single or repeated umbilical cord-derived
(UC) MSCs in knee OA. UC-MSCs were cultured in an International Organization for Standardiza-
tion 9001:2015 certified Good Manufacturing Practice-type Laboratory. Patients with symptom-
atic knee OA were randomized to receive hyaluronic acid at baseline and 6 months (HA, n = 8),
single-dose (20 × 106) UC-MSC at baseline (MSC-1, n = 9), or repeated UC-MSC doses at baseline
and 6 months (20 × 106 × 2; MSC-2, n = 9). Clinical scores and magnetic resonance images
(MRIs) were assessed throughout the 12 months follow-up. No severe adverse events were
reported. Only MSC-treated patients experienced significant pain and function improvements
from baseline (p = .001). At 12 months, Western Ontario and Mc Master Universities Arthritis
Index (WOMAC-A; pain subscale) reached significantly lower levels of pain in the MSC-2-treated
group (1.1 � 1.3) as compared with the HA group (4.3 � 3.5; p = .04). Pain Visual Analog scale
was significantly lower in the MSC-2 group versus the HA group (2.4 � 2.1 vs. 22.1 � 9.8,
p = .03) at 12 months. For total WOMAC, MSC-2 had lower scores than HA at 12 months
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Osteoarthritis is the main disabling musculoskeletal disorder in adults, for which presently avail-
able treatments are only of marginal benefit. This trial provides evidence of safety and efficacy
of a highly accessible allogeneic cell source that had not been tested in knee osteoarthritis, in
spite of its well-known biological advantages. Even if these results should be confirmed in larger
trials, they point the way to a simple, scalable cell-based therapy open to repeated applications
with no need for invasive surgical procedures.

INTRODUCTION

Osteoarthritis (OA) is the most common joint dis-
ease, leading to chronic pain, poor quality of life,
and increased mortality [1–3]. This imposes a
major social burden due to elevated health care
costs and premature workforce retirement [4, 5].
However, despite decades of research, no true

disease-modifying OA drugs are described, and

clinical effects of pharmacological interventions

remain of short duration. In consequence, cur-

rent aims have been directed toward the devel-

opment of newer cell-based therapies. Initial

attempts aiming at joint repair with autologous

chondrocytes [6, 7], thus requiring surgical
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effects in OA have been revised given the more recent evi-
dence suggesting that paracrine and anti-inflammatory actions
are crucial with respect to the tissue-restoring effects of MSC
treatments [35].

For example, Ichiseki et al. [36] have examined the role
of MSCs in an enzymatic rat OA model. When cells were
injected intra-articularly, an increase in the expression of TNF-α-
stimulated gene/protein 6 (TSG-6) was observed in the joint car-
tilage, with no expression in the control group. A reduction of
metalloprotease A disintegrin and metalloproteinase with
thrombospondin motifs 5 (ADAMTS5) levels was evidenced as
well. TSG-6 has been reported as a mediator of the beneficial
effect of MSCs in both cardiac and lung injury models of tissue
damage. On the other hand, the expression of anti-Calcitonin
Gene-Related Peptide in the C5 dorsal horn of the OA animals
was also significantly decreased, indicating a suppressive effect
on the central sensitization component of pain. Saulnier
et al. [37] confirmed the reduced expression of metalloprotei-
nases (1, 3, and 13) after MSC injection, but describe that MSC-
conditioned medium can also convey these anti-inflammatory
effects on OA synoviocytes. In sum, MSC treatments are known
to induce potent anti-inflammatory, tissue-restoring, and analge-
sic effects that could explain the clinical findings described in
recent trials as well as in the present phase I/II study.

Indeed, the size of the effect for clinical response of the
VAS score in this trial reached 0.81 for cell therapy, evidencing
a high symptomatic impact, leading to a number needed-to-
treat of only 2.1. Such an effect surpasses the usual findings
reported for intra-articular placebo or HA according to recent
meta-analyses [38–40]. Somehow underscoring these effects,

the OARSI clinical responder status was achieved by all (100%)
MSC-2 group patients at 6 and 12 months. This is usually
achieved only in 50%–60% of patients receiving intra-articular
steroids or HA during initial (3–6 months) follow-up [41, 42].
Our own data confirmed this trend, but without reaching sig-
nificance (100% vs. 62%, p = .08; Fig. 3). Taken together, our
findings suggest that clinical impact of UC-MSC treatment is

Figure 3. Efficacy outcomes. (A–C): Comparison with baseline in each group. (A): WOMAC-A pain subscale. (B): WOMAC-C function sub-
scale. (C): Total WOMAC. (D): OMERACT-OARSI Responder Index Criteria. Abbreviation: HA, hyaluronic acid; MSC, mesenchymal stromal
cell; WOMAC, Western Ontario and Mc Master Universities Arthritis Index.

Table 4. Structural assessment by magnetic resonance imaging

HA
group

MSC-1
group

MSC-2
group p value

WORMS at baseline

Total (0–332) 30.9 � 25.1 46.1 � 18.1 40.1 � 25.7 .21

Articular cartilage 16.5 � 13.4 23.2 � 10.9 21 � 14 .3

Meniscal integrity 1.7 � 1.3 1.1 � 1.2 2.7 � 1.9 .15

WORMS at 6 months

Total (0–332) 33.2 � 25.7 46.6 � 18.1 40.6 � 21.4 .3

Articular cartilage 16.7 � 14.5 22.4 � 10.8 21.3 � 14.1 .28

Meniscal integrity 1.7 � 1.6 0.9 � 1.2 2.7 � 2.1 .13

WORMS at 12 months

Total (0–332) 33.6 � 26.3 41.5 � 14.3 40.5 � 23.9 .15

Articular cartilage 16.8 � 14.5 23.1 � 10.2 21.3 � 13.8 .3

Meniscal integrity 1.7 � 1.6 0.9 � 1.2 2.7 � 2.1 .13

Data are presented as n (%) or mean � SD.
Abbreviations: HA, hyaluronic acid; MSC, mesenchymal stromal cells;
WORMS, Whole-Organ Magnetic Resonance Imaging Score.
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  類風濕性關節炎
  (Rheumatoid arthr i t is ,  RA)

自體免疫系統疾病-類風濕性關節炎

類風濕性關節炎是自體免疫系統的疾病且是慢性與不斷進展的發炎性關節疾病，全身的關節

都可能會受到影響，如不治療，長期下來骨骼會變形到無法生活。

類風濕性關節炎可能發生在任何年紀，但又以中年女性罹病的可能性最高，發生的機率為男

性的三倍。

資料來源：類風濕性關節炎之症狀與診斷  |  中國醫藥大學附設醫院：https:/ /www.cmuh.cmu.edu.tw/HealthEdus/Detai l?no=4769

臍帶間質幹細胞(MSC)治療類風濕性關節炎第I/II期人體臨床試驗，
經過3年治療，雙手已可自由伸展

資料來源：Drug Des Devel Ther. 2019 Dec 19;13:4331-4340.
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Background: The traditional anti-inflammation disease-modifying anti-rheumatic drugs

(DMARDs) have limited therapeutic effects in rheumatoid arthritis (RA) patients. We

previously reported the safety and efficacy of umbilical cord mesenchymal stem cell (UC-

MSC) treatment in RA patients that were observed for up to 8 months after UC-MSC

infusion. The aim of this study is to assess the long-term efficacy and safety of UC-MSC

along with DMARDs for the treatment of RA.

Methods: 64 RA patients aged 18–64 years were recruited in the study. During the

treatment, patients were treated with 40 mL UC-MSC suspension product (2 × 107 cells/

20 mL) via intravenous injection immediately after the infusion of 100 mL saline. The

serological markers tests were used to assess safety and the 28-joint disease activity score

(DAS28) and the Health Assessment Questionnaire (HAQ) to assess efficacy.

Results: 1 year and 3 years after UC-MSC cells treatment, the blood routine, liver and

kidney function and immunoglobulin examination showed no abnormalities, which were all

in the normal range. The ESR, CRP, RF of 1 year and 3 years after treatment and anti-CCP of

3 years after treatment were detected to be lower than that of pretreatment, which showed

significant change (P < 0.05). Health index (HAQ) and joint function index (DAS28)

decreased 1 year and 3 years after treatment than before treatment (P < 0.05).

Conclusion: UC-MSC cells plus DMARDs therapy can be a safe, effective and feasible

therapeutic option for RA patients.

Keywords: rheumatoid arthritis, umbilical cord mesenchymal stem cell, cell therapy

Introduction
Rheumatoid arthritis (RA) is a chronic, autoimmune disease affecting multiple joints

symmetrically.1 The main symptoms at the early stage of the disease are joint pain and

swelling; at late stage, arthritis leads to joint stiffness, malformation, loss of function, and

even disability.2 Currently, available medication for RA treatment has limited efficacy,

including non-steroidal anti-inflammatory drugs (NSAIDs), disease-modifying anti-

rheumatic drugs (DMARDs) and immunosuppressants.3 The target cytokine therapy

has some therapeutic effects but without significant repair of injured joints, which

restricts its widespread clinical use.

Mesenchymal stem cells (MSCs) are characterized by their regenerative property

to repair parenchymal tissue and organs through differentiating into lineages of

mesenchymal tissues, as well as immunomodulation.4 Injected MSCs can migrate

to injured tissues and facilitate the recovery of damaged cells.5 Clinical studies have
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and swelling was well-healed. In addition, she can run some-

times freely and do some physical exercise.

Discussion
In our previous report,9,12 we have shown the UC-MSC

treatment was safe and effective in clinical treatment. We

observed the patients up to 8 months after UC-MSC treat-

ment in RA patients, which no acute serious side-effects

occurred either during or after UC-MSCs infusion, and only

few patients (4%) showed mild adverse effects such as flu-

like symptoms during the infusion, which disappeared

within hours without any treatment. All patients have

shown improvements in the diet, sleep, and physical

strength after the cell therapy based on patients’ reports.

In comparison, there was no such improvement in the

control group. In addition, the clinical response to UC-

MSCs treatment was rapid (as early as 12 h posttreatment)

with the physical evidence after the administration of

Figure 5 Scores of DAS28 and HAQ were evaluated after twice of UC-MSCs treatment. (A) DAS28 score was evaluated; (B) HAQ score was evaluated. Pre-treatment
versus after the first or second treatment; *** represents P < 0.001, 1-year posttreatment versus 3-year posttreatment; * represents P < 0.05 (n = 64).

BA

Figure 6 A 68 year-male was diagnosed with RA in 1998. In 2010, he was admitted to our hospital for the first time. (A) Shows that his hands could not be kept straight. (B)
After 3 years posttreatment, he has stopped using anti-rheumatism medicine for 5 years, and his hands stretch freely and the rheumatic nodules around the joints gradually
become soft and fade.
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1998 年，一名 68 歲的男性被診斷為類風濕性關

節炎。2010 年，他第一次住進了中國空軍醫院。

(A) 表明他的手不能保持直。

(B) 經過 3 年的治療，他已停止使用抗風濕藥物 5

年，雙手自由伸展，關節周圍的風濕結節逐漸

變得柔軟和褪色。

˙ 實驗作法：

在研究中招募了 64 名年齡在 18-64 歲之間的

RA 患者。在治療期間，患者接受使用靜脈注射

方式，接受兩次單劑量 2×107 cel ls /20ml。

˙ 實驗結果：

經治療 1 年零 3 年後，血液常規、肝腎功能和

免疫球蛋白檢查均未出現異常，均在正常範圍

內。健康指數（HAQ）和關節功能指數（DAS28）

在治療後 1年和 3年比治療前下降（P<0.05）。
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SLE
紅斑性狼瘡

  
  紅斑性狼瘡
  (Systemic lupus erythematosus, SLE)

身體的叛變軍-多樣貌的疾病「紅斑性狼瘡」 

紅斑性狼瘡好發於 15到 40歲間，目前女性與男性患者的比率是 9：1。真正的致病的原因還不

甚明確，但多數科學家認為這是個綜合基因、環境、與荷爾蒙變化而造成的「自體免疫疾病」。

簡單來說，我們的免疫系統是用來防衛身體的，遇上外來物時會做出適當的抗體與之對抗。然而

自體免疫疾病就是說，身體內產生了抗體，但這個抗體不是用來對抗外界的細菌、病毒、或外界

物質，而這抗體反而會攻打自己的身體器官。就像是原本應該保家衛國的軍團，卻突然叛變化身

為反抗軍似的。這些反抗軍抗體會侵犯各個器官，引起各個器官的嚴重發炎與組織損害，帶來不

少危害。

資料來源：紅斑性狼瘡讓你一身都是病！ 11 項症狀符合 4 個即可能確診 (https:/ /health.udn.com/health/story/5963/4571464)

用臍帶間質幹細胞治療嚴重及難治性系統紅斑性狼瘡

ARTHRITIS & RHEUMATISM
Vol. 62, No. 8, August 2010, pp 2467–2475
DOI 10.1002/art.27548
© 2010, American College of Rheumatology

Umbilical Cord Mesenchymal Stem Cell Transplantation in
Severe and Refractory Systemic Lupus Erythematosus

Lingyun Sun,1 Dandan Wang,1 Jun Liang,1 Huayong Zhang,1 Xuebing Feng,1 Hong Wang,1

Bingzhu Hua,1 Bujun Liu,1 Shengqin Ye,2 Xiang Hu,2 Wenrong Xu,3 Xiaofeng Zeng,4

Yayi Hou,5 Gary S. Gilkeson,6 Richard M. Silver,6 Liwei Lu,7 and Songtao Shi8

Objective. Umbilical cord (UC)–derived mesen-
chymal stem cells (MSCs) have shown marked thera-
peutic effects in a number of diseases in animal studies,
based on their potential for self-renewal and differenti-
ation. No data are available on the effectiveness of UC
MSC transplantation (MSCT) in human autoimmune
disease. This study was undertaken to assess the efficacy
and safety of allogeneic UC MSCT in patients with
severe and treatment-refractory systemic lupus ery-
thematosus (SLE).

Methods. We conducted a single-arm trial that
involved 16 SLE patients whose disease was refractory
to standard treatment or who had life-threatening vis-

ceral involvement. All of the patients gave consent and
underwent UC MSCT. Clinical changes were evaluated
before and after transplantation using the SLE Disease
Activity Index (SLEDAI), measurement of serum anti-
nuclear antibody (ANA), anti–double-stranded DNA
(anti-dsDNA) antibody, serum complement C3 and C4,
and albumin levels, and assessment of and renal func-
tion. Evaluation of potential mechanisms of MSCT
effects focused on the percentage of peripheral blood
Treg cells and serum levels of cytokines.

Results. From April 2007 to July 2009, a total of
16 patients with active SLE were enrolled and under-
went UC MSCT. The median followup time after MSCT
was 8.25 months (range 3–28 months). Significant im-
provements in the SLEDAI score, levels of serum ANA,
anti-dsDNA antibody, serum albumin, and complement
C3, and renal function were observed. Clinical remis-
sion was accompanied by an increase in peripheral Treg
cells and a re-established balance between Th1- and
Th2-related cytokines. Significant reduction in disease
activity was achieved in all patients, and there has been
no recurrence to date and no treatment-related deaths.

Conclusion. Our findings indicate that UC MSCT
results in amelioration of disease activity, serologic
changes, and stabilization of proinflammatory cyto-
kines. These data provide a foundation for conducting a
randomized controlled trial of this new therapy for
severe and treatment-refractory SLE.

Systemic lupus erythematosus (SLE) is an inflam-
matory disease with protean manifestations, ranging
from relatively minor skin and joint symptoms to severe
life-threatening major organ involvement, such as ne-
phritis and neuropsychiatric complications (1). It is
characterized by the presence of autoreactive T and B
lymphocytes, with polyclonal activation of B cells and
the consequent production of autoantibodies by plasma
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Eight patients had a further decrease in proteinuria after
6 months (1,056.5 � 866.5 mg versus 3,237.4 � 1,259.9
mg at baseline; n � 8) (P � 0.001) (Figure 2A). The 2
patients who were followed up for �2 years both re-
mained negative for proteinuria at 1 year and at 18
months (with evaluations repeated at least 2 times). Six
patients had elevated serum creatinine levels at baseline
(3.99 � 2.19 mg/dl), and this measure improved signifi-
cantly at 3 months (2.25 � 1.06 mg/dl; n � 6) (P � 0.035
versus before MSCT) and at 6 months (1.82 � 0.88
mg/dl; n � 3) (P � 0.026 versus before MSCT). In
patient 2, serum creatinine levels decreased to normal at
1 year of followup and did not increase throughout the
remainder of the followup period. Serum urea nitrogen
levels also decreased in the patients who had elevated
serum creatinine levels at baseline (Figure 2B).

Changes in serologic features. In the 13 patients
with hypoproteinemia (mean � SD 23.56 � 1.53 gm/
liter), serum albumin levels increased 3 months after UC
MSCT (31.63 � 0.96 gm/liter; n � 13) (P � 0.001 versus
before MSCT) and reached almost normal levels after 6
months of followup (34.63 � 1.75 gm/liter; n � 7) (P �
0.001 versus before MSCT) (Figure 3). In patient 13,
who had protein-losing enteropathy, the serum albumin
level reached 36.5 gm/liter 3 months after MSCT, com-
pared with 18.1 gm/liter at baseline, in parallel with the

amelioration of diarrhea. Serum C3 levels in 5 patients
(0.44 � 0.05 gm/liter at baseline) improved to 0.69 �
0.04 gm/liter 3 months after MSCT (P � 0.05). In

Figure 2. A, Levels of urinary protein in a 24-hour collection before
and after mesenchymal stem cell transplantation (MSCT). Diamonds
represent individual patients. Bars show the mean � SD. B, Levels of
serum creatinine and urea nitrogen at each visit in 6 patients.

Figure 1. Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) scores before and after umbilical cord–derived mesenchy-
mal stem cell transplantation (MSCT). Circles represent individual
patients. Bars show the mean � SD.

TRANSPLANTATION OF UMBILICAL CORD–DERIVED MSCs IN SEVERE SLE 2471

˙實驗作法：

在研究中招募了16名患者。在4天內，對照

組通過靜脈注射接受了臍帶間質幹細胞輸注

(1.0 × 106 cells/kg) 。

˙實驗結果：

研究結果表明，臍帶間質幹細胞可改善疾病

活動、血清學變化和使發炎細胞因子穩定。

這些數據為針對嚴重和難治性SLE進行新種

療法的隨機對照試驗提供了基礎。

資料來源：ARTHRITIS & RHEUMATISM Vol.  62, No. 8, August 2010, pp 2467-2475

抗體反而會攻打自己的身體器官

環 境
荷爾蒙
變 化

基 因

對臍帶間質幹細胞移植（MSCT）前後的系統性紅斑狼瘡疾病活動

（SLEDAI）進行評分
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AD
阿茲海默症

  
  阿茲海默症
  (Alzhe imer's d isease, AD )

記憶趕不上遺忘，失去與過去自己的連結

阿茲海默症是一種大腦退化性疾病，該疾病會導致逐漸失去記憶、影響判斷力與思考和個性改變

與學習力減退等行為問題。這是一種不正常的老化現象但非精神疾病。多種因素皆可能導致於致

病，包括遺傳因素、免疫因素和環境因素等。

神經退化性疾病-最常見的失智症成因之一

失智症是有關記憶喪失以及嚴重程度足以干擾日常生活的其他心智能力問題的一般用詞。阿茲海

默症約占失智症病例的 60%至 80%。

資料來源：•  什麼是阿滋海默症？  |  Alzheimer's Associat ion |  Chinese  
•  神經內科 - 阿茲海默症 - 高點醫護網

註：譫妄 (del ir ium) 是一種突發的急性腦症候群 (syndrome)，而非疾病。

資料來源：Alzheimers Dement (N Y).  2015 Jul 26;1(2):95-102.

Featured Article

Stereotactic brain injection of human umbilical cord blood mesenchymal
stem cells in patients with Alzheimer’s disease dementia: A phase 1

clinical trial

Hee Jin Kima,b, Sang Won Seoa,b,c, Jong Wook Changd,e, Jung Il Leeb,f, Chi Hun Kimg,
Juhee China,b, Soo Jin Choie, Hunki Kwonh, Hyuk Jin Yunh, Jong Min Leeh, Sung Tae Kimi,

Yearn Seong Choej, Kyung-Han Leej, Duk L. Naa,b,k,*
aDepartment of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, 06351, Korea

bNeuroscience Center, Samsung Medical Center, Seoul, Korea
cDepartment of Clinical Research Design & Evaluation, SAIHST, Sungkyunkwan University, Seoul, Korea

dStem Cell & Regenerative Medicine Center, Research Institute for Future Medicine, Samsung Medical Center, Seoul, Korea
eBiomedical Research Institute, MEDIPOST Co., Ltd, Seoul, Korea

fDepartment of Neurosurgery, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
gDepartment of Psychology, Behavioural and Clinical Neuroscience Institute, University of Cambridge, Cambridge, UK

hDepartment of Biomedical Engineering, Hanyang University, Seoul, Korea
iDepartment of Radiology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

jDepartment of Nuclear Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
kDepartment of Health Sciences and Technology, SAIHST, Sungkyunkwan University, Seoul, Korea

Abstract Introduction: We conducted a phase 1 clinical trial in nine patients with mild-to-moderate Alz-
heimer’s disease to evaluate the safety and dose-limiting toxicity of stereotactic brain injection of hu-
man umbilical cord blood–derived mesenchymal stem cells (hUCB-MSCs).
Methods: The low- (n5 3) and high-dose (n5 6) groups received a total of 3.0! 106 cells/60 mL
and 6.0 ! 106 cells/60 mL, respectively, into the bilateral hippocampi and right precuneus.
Results: No patient showed serious adverse events including fever during the 24-month follow-up
period. During the 12-week follow-up period, the most common acute adverse event was wound
pain from the surgical procedure (n5 9), followed by headache (n5 4), dizziness (n5 3), and post-
operative delirium (n 5 3). There was no dose-limiting toxicity.
Discussion: Administration of hUCB-MSCs into the hippocampus and precuneus by stereotactic in-
jection was feasible, safe, and well tolerated. Further trials are warranted to test the efficacy.
Clinical Trial Registration: ClinicalTrial.gov identifier NCT01297218 and NCT01696591.
� 2015 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Keywords: Alzheimer’s disease; Mesenchymal stem cell; Stereotactic injection; Hippocampus; Precuneus

1. Introduction

Alzheimer’s disease (AD) dementia is a neurodegenera-
tive disease that results in progressive dementia. Currently,
no approved disease-modifying treatments are available
for AD. Mesenchymal stem cells (MSCs) are multipotent
stem cells that are capable of self-renewal and differentiation
into various cell types when cultured under appropriate

Human umbilical cord blood–derived mesenchymal stem cells were

supplied by MEDIPOST Co, Ltd; the sponsor had no involvement in inter-

pretation of data; writing of the report; or the decision to submit the article

for publication. The authors report no disclosures.

*Corresponding author. Tel.: 182-2-3410-3591/-3599; Fax: 182-2-

3410-0052.

E-mail address: dukna@naver.com

http://dx.doi.org/10.1016/j.trci.2015.06.007

2352-8737/ � 2015 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

Alzheimer’s & Dementia: Translational Research & Clinical Interventions 1 (2015) 95-102

˙實驗作法：分別在雙側海馬和右前軀中注射間質幹細胞，低劑量治療組的患者(3名)接受

3×106個細胞 /60µL;高劑量治療組的患者(6名)接受6×106個細胞 /60µL

˙實驗結果：在24個月的追蹤期間，沒有患者出現嚴重的不良事件，包括發燒。在為期12周

的追蹤中，最常見的急性不良事件是外科手術傷口疼痛（n=9），其次是頭痛

（n=4）、頭暈（n=3）和術後譫妄註（n=3）。沒有劑量限制性毒性。 

˙討論：通過立體定向注射將hUCB-MSC施用到海馬和前體中是可行的，安全的並且耐受

良好。 需要進一步的試驗來測試療效。 

將人體臍帶間質幹細胞注射阿茲海默症患者腦部的第一階段臨
床試驗，安全可行
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PD
帕金森氏症

  
  帕金森氏症
  (Park inson's d isease, PD)

每10萬人中有130到140人罹病-帕金森氏症

帕金森氏症是世界上第二大常見神經退化性疾病，僅次於阿茲海默症，男女性罹病率為

1.5：1。台灣的帕金森氏症的盛行率，大約每10萬人中有130到140人。

目前雖然已有許多種治療帕金森氏症的藥物，但沒有藥物可以完全治癒此疾病，因此藥物治

療主要是用來減輕因為帕金森氏症所產生的症狀，並藉由症狀的減輕，改善病人生活品質。

資料來源：

•  台灣基督長老教會新樓醫療財團法人  (s inlau.org.tw)
•  Paralysis agitans (1907, after St. Leger) -  帕金森氏症  -  維基百科，自由的百科全書  (wikipedia.org) 資料來源： Int .  J.  Mol .  Sci .  2020, 21, 8060

表一 間質幹細胞治療帕金森氏症的相關臨床研究
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Abstract: Parkinson disease (PD) is a neurological movement disorder resulting primarily from
damage to and degeneration of the nigrostriatal dopaminergic pathway. The pathway consists
of neural populations in the substantia nigra that project to the striatum of the brain where they
release dopamine. Diagnosis of PD is based on the presence of impaired motor features such as
asymmetric or unilateral resting tremor, bradykinesia, and rigidity. Nonmotor features including
cognitive impairment, sleep disorders, and autonomic dysfunction are also present. No cure for PD
has been discovered, and treatment strategies focus on symptomatic management through restoration
of dopaminergic activity. However, proposed cell replacement therapies are promising because
midbrain dopaminergic neurons have been shown to restore dopaminergic neurotransmission and
functionally rescue the dopamine-depleted striatum. In this review, we summarize our current
understanding of the molecular pathogenesis of neurodegeneration in PD and discuss the development
of new therapeutic strategies that have led to the initiation of exploratory clinical trials. We focus
on the applications of stem cells for the treatment of PD and discuss how stem cell research has
contributed to an understanding of PD, predicted the efficacy of novel neuroprotective therapeutics,
and highlighted what we believe to be the critical areas for future research.

Keywords: Parkinson disease; stem cell; cell-based therapy; iPSC; dopamine; cell transplantation

1. Introduction

Parkinson disease (PD) is the second most common neurodegenerative disorder after
Alzheimer disease. PD affects more than six million people globally, predominantly those over
the age of 65 years. The mean age of PD onset is 55 years, and the major risk factor for the development
of PD is aging [1]. Approximately 10% of patients with PD have young-onset PD, defined as a diagnosis
between 21 and 50 years of age, [2], more likely to be familial or genetic [3]. For later-onset PD,
patients are usually diagnosed over 70 years of age [4].

The clinical presentation of PD is motor dysfunction, which is characterized by bradykinesia,
muscle rigidity, resting tremor, and postural instability. Most neurodegenerative processes related
to PD are driven by the accumulation of pathological α-synuclein (α-syn) [5], which is a presynaptic
neuronal protein that aggregates to form Lewy bodies (LBs) and Lewy neurites (LNs) in the nervous
system [6,7].

Motor impairment in patients with PD is common and increases markedly with age. The most
common symptom of PD is tremor, which usually occurs at rest but decreases with voluntary
movement [8]. Additional nonmotor symptoms include hyposmia, constipation, anxiety, depression,
orthostatic hypotension, urinary dysfunction, rapid eye movement sleep behavior disorder,
and cognitive dysfunction. A proportion of PD patients also develop mental health problems, such as

Int. J. Mol. Sci. 2020, 21, 8060; doi:10.3390/ijms21218060 www.mdpi.com/journal/ijms

人類臍帶間質幹細胞是治療應用的理想選擇，因為具有多向分化
能力、自體移植可行性、易獲得、不會有倫理問題 

細胞種類 Action 機構 (國家) 臨床實驗階段 臨床計畫試驗案

來自中胚層的臍帶來

源的MSC具有很強

的增殖能力和多向分

化潛能，通過靜脈輸

注治療PD患者 

廣州軍區

廣州總醫院

（中國） 

Phase 1/2 

Mesenchymal 

stem cell

間質幹細胞

NCT03309514

Phase 1/2 NCT03684122

Phase 1/2 NCT04506073
臨床2a期雙盲隨機安

慰劑對照試驗

靜脈注射同種異體臍

帶幹細胞給治療組的 

PD 患者 

約旦大學

（約旦）

德克薩斯大學

健康科學中心

（美國） 



2524

A IS
缺血性腦中風

  
  缺血性腦中風
  (Acute ischemic stroke )

缺血性腦中風約占所有腦中風的75%

一般而言，腦中風分為兩大類：出血性腦中風和缺血性腦中風。缺血性腦中風導因於供應

腦部氧氣和養分的血管因某些原因而阻塞，使得該血管分布的腦組織缺氧壞死，導致身體

出現各種功能異常的現象。

資料來源：【病理機轉】缺血性腦中風的類型與成因 - 腦中風安心復健園地  (strokerehab.com.tw) 資料來源：World Journal of Stem Cel ls, 13(8), 1151.

經過第一次幹細胞治療後 30個月時患者的腦部電腦斷層掃描圖像，病灶大小從 3公分×2公分

縮小到 0.6公分×0.3公分。白色橢圓部份表示病變部位。 

使用間質幹細胞治療30個月後，病灶縮小且未出現不良反應

以一名 55歲因急性中風導致左上肢和下肢癱瘓的臨床案例，間隔 8天經由靜脈輸注兩次間質幹

細胞，患者經移植後 65週後沒有出現不良反應。

WJSC https://www.wjgnet.com 1151 August 26, 2021 Volume 13 Issue 8
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Abstract
BACKGROUND 
Stroke is one of the major causes of disability and death worldwide. Some 
treatments for stroke exist, but existing treatment methods have limitations such 
as difficulty in the regeneration of damaged neuronal cells of the brain. Recently, 
mesenchymal stem cells (MSCs) have been studied as a therapeutic alternative for 
stroke, and various preclinical and case studies have been reported.

CASE SUMMARY 
A 55-year-old man suffered an acute stroke, causing paralysis in the left upper 
and lower limbs. He intravenously transplanted the minimally manipulated 
human umbilical cord-derived MSCs (MM-UC-MSCs) twice with an 8-d interval. 
At 65 wk after transplantation, the patient returned to his previous occupation as 
a veterinarian with no adverse reactions.

CONCLUSION 
MM-UC-MSCs transplantation potentially treats patients who suffer from acute 
ischemic stroke.

Key Words: Acute ischemic stroke; Behavioral disorder; Umbilical cord-derived 
mesenchymal stem cells; Allogenic; Cell therapy; Minimal manipulation; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Previous results of preclinical and case studies showed the effectiveness of 

Ahn H et al. MSCs treatment of acute ischemic stroke
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Figure 3 National Institute of Health Stroke Scale score of patient. The patient’s National Institute of Health Stroke Scale score gradually decreased for 
60 wk after the first treatment. NIHSS: National Institute of Health Stroke Scale.

Figure 4 Brain computed tomography images of patient after minimally manipulated human umbilical cord-derived mesenchymal stem 
cells transplantation. These are brain computed tomography images of patient at 30 mo after first transplantation. The lesion size decreased from 3 cm × 2 cm to 
0.6 cm × 0.3 cm. The white ovals indicate the lesion site. LPH: Left posterior head; LAF: Left anterior frontal.

or adipose tissue. Therefore, we chose UC as the source of MSCs, as it allows the 
harvesting of an adequate number of cells for transplantation without culture[28]. 
Although UC-MSCs are allogeneic cells, immune rejection is rare, as MSCs can 
regulate immune responses[27,43]. Also, MSCs are used as an immunosuppressant by 
itself[45,46]. Based on this previous study, no immunosuppressants were used 
throughout the treatment. Following the two transplantations of MM-UC-MSCs, the 
patient was monitored for 30 mo. The brain CT imaging results indicated that the 
transplanted MM-UC-MSCs migrated to the striatum of the brain to restore tissue at 
the lesion site. This supports our hypothesis that stroke may be treated through 
intravenous transplantation of MM-UC-MSCs, and that MSCs can reliably migrate to 
the lesion area through the BBB.

Stroke scale assessment based on the NIHSS should be interpreted with care, as it is 
a subjective assessment. 60 wk after the first transplantation, the patient showed 
gradually decreasing test scores, indicating restoration of motor ability. We assessed 
the mobility of the patient on the stroke scale and recorded the changes using video 
clips. The patient's mobility was shown to have improved not only to the level of 

缺血性腦中風 出血性腦中風

MM-UC-MSC 移植後之患者腦部電腦斷層掃描圖
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CW
慢性及滿六週未癒合困難傷口

  
  慢性及滿六週未癒合困難傷口
  (Chronic Wound)

長期的痛-不可忽視的慢性問題傷口問題

慢性問題傷口是指超過六週未癒合且未有好轉趨勢的傷口。絕大部分的慢性問題傷口出現

在下肢，尤其以小腿以下為最好發區域。據統計約有 3.6% 超過 65 歲的成人有此問題，

且年紀越大所影響的可能性就越高。慢性問題傷口不僅生理上導致疼痛、活動力下降、睡

眠也受到影響，另方面也會導致社交的困難、工作與經濟也可能會受影響。

資料來源：你有慢性問題傷口的問題嗎？  -  豐榮醫院  (rghealth.com.tw) 資料來源：自由時報 - 自體幹細胞治療慢性傷口  三總、訊聯攜手傳佳音

特管辦法開放-慢性傷口六週有解！

治療結果顯示

應用案例分享

糖尿病腳傷兩年未癒  
三總細胞治療介入三個月好轉                   

衛福部常務次長石崇良表示台灣未來將進入

超高齡社會，慢性傷口照護已成醫療沉重負

擔。細胞治療能讓病患不用演變到長照，不

僅家人受惠，還能降低醫療費用。 

“再生醫學奇蹟 !脂肪幹細胞治癒糖尿足創

佳績，帶來更理想的醫療選擇＂

使用自體脂肪幹細胞治療，

有助於加速傷口癒合，

六周效果顯著

後續追蹤，

病患恢復狀況良好，

已能站立行走

《特管辦法》開放後，首度讓高齡 80多歲的羅先生、60多歲的王先生用自己脂肪幹細胞治療慢

性傷口，將長久不癒合、潰爛發黑的困難傷口再生新的皮膚，整體復原良好！

1 2

自由時報 2020.12.03
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2021年

中山醫學大學附設醫院

恩慈專案

南部大型醫學中心 (保密協定 )

新光醫院

三軍總醫院

高雄長庚醫院

臺安醫院

訊聯生技

訊聯生技

訊聯生技

祈約美醫皮膚科診所

訊聯生技

訊聯生技

經濟部工業局

三軍總醫院

萬芳醫院

台北醫學大學

獲衛福部核可自體脂肪幹細胞治療慢性或

滿六周未癒合之困難傷口

協 助 多 家 醫 學 中 心 執 行 因 新 冠 肺 炎

(COVID-19) 引起的急性呼吸窘迫症候群

(ARDS) 治療

細胞治療臨床案 -急性呼吸窘迫症候群 (ARDS)
進入第二期臨床試驗

獲衛福部核可自體脂肪幹細胞治療退化性

關節炎及膝關節軟骨缺損

獲衛福部核可自體脂肪幹細胞治療慢性或

滿六周未癒合之困難傷口

應用人類臍帶分離的間質幹細胞治療嚴重

性急性呼吸窘迫症候群 (ARDS)及嚴重性
敗血症休克病人

免疫相關皮膚疾病的醫藥保養產品開發

計畫

含細胞複合醫材敷料之開發 (grant)

建立豬源幹細胞激素 / 蛋白高效能生產
方法

毛髮生長新配方開發計畫

RE.O / ANIKINE 產品人體試驗

非人類來源生長因子產品之新應用研究

角質細胞暨幹細胞生長因子應用於傷口修

復之開發計畫

間質幹細胞生長因子皮膚修復與護膚美容

產品之開發計畫

自體細胞治療糖尿病慢性困難癒合傷口人

體臨床試驗

生物活性因子之毛髮與皮膚生長應用

與台北醫學大學口腔醫學院，共同發展學

術與臨床應用聯盟，期盼研發牙齒幹細胞

再生醫學新方向

間質幹細胞生物活性因子促進毛髮生長產

品開發計畫

進行間質幹細胞 MSC人體應用研究，4月
發表最新成果，並獲得世界著名移植雜誌

(Transplantation)青睞，稱讚這項研究讓
全球醫學前進了一大步！ 

首篇結合 miRNA及 mRNA兩者分析結果
整合性探討兩種間質幹細胞特性及功能之

文獻，研究可得知兩種不同來源之間質幹

細胞於分化能力上具其差異性

合作發表研究成果，證實臍帶間質幹細胞

可輔助修復先天性眼角膜功能不全

進行臍帶間質幹細胞與牙齒幹細胞增生相

關研究

臍帶間質幹細胞與乳牙幹細胞輔助傷口修

復的效益與評估動物實驗 -以裸鼠模式測試
臍帶間質幹細胞與乳牙幹細胞輔助傷口修

復的確效試驗

爭取國科會產學計畫，以臍帶間質幹細胞

(MSC)輔助軟骨再生的臨床前試驗

以臍帶間質幹細胞輔助兔子眼角膜細胞修

復，並於體外成功培養眼角膜細胞

以老鼠為研究對象，將臍帶間質幹細胞與

細胞激素應用於傷口修復

主導性新商品研究計畫 -人類臍帶間質幹細
胞及其衍生之應用

間質幹細胞體內應用：「間質幹細胞與    
臍帶血共同移植，以治療血液性疾病」

間質幹細胞體外應用：「以間質幹細胞

為滋養層培養胚胎幹細胞與造血性幹細

胞」

間質幹細胞在中風及神經再生等應用之活

體實驗

開發幹細胞免疫分離法，以間質幹細胞之

免疫分離為模式系統，評估以專一性抗體

作為分離臍帶血幹細胞基礎之可行性

建立從臍帶血中分離間質幹細胞之技術，

並從間質幹細胞誘導分化成似肝細胞

(hepatocyte-like cells)

臺北市政府產業發展局

中國醫藥大學附設醫院

長庚大學

美國辛辛那提大學

成功大學

三軍總醫院

亞東醫院、台北科技大學

長庚醫院

陽明大學產學合作案

經濟部工業局

慈濟醫院

經濟部技術處

機關名稱 計畫名稱

機關名稱 計畫名稱

●

●

2020年

2017年

2016年

2015年

2014年

2013年

2012年

2011年

2010年

2009年

2007年

2006年

2005年

2003年

   訊聯豐富的間質幹細胞研究經驗
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  訊聯間質幹細胞研究新發展

【新聞報導曝光】

•工商時報 -訊聯以間質幹細胞治療新冠肺

炎重症及後遺症

•MoneyDJ-訊聯集團力拚抗疫，涵蓋預防、

治療到癒後範疇

2021/7/21

全球疫情居高不下，催生細胞治

療10倍速成長 

台灣密集輸出細胞與技術到國

際，躍升2021亞洲抗疫新契機

【新聞報導曝光】

•經濟日報 -訊聯：全球疫情居高不下 

催生細胞治療 10倍速成長

•Yahoo 新聞 - 疫情催生細胞治療 10 倍

速成長，三大跳躍性發展受矚目

   間質幹細胞 解決造血幹細胞的侷限

臍帶血移植目前面臨的兩大問題

1. 移植物抗宿主疾病（Graft-versus-host disease,GvHD）

配對人類白血球組織抗原分型（HLA），主要參照 6 個位點（HLA-A、HLA-B、HLA-

DR），一半來自父親，一半來自母親。HLA如果配對不吻合，會造成移植物抗宿主排斥，

導致移植失敗。

2. 移殖細胞量不足

在移植時，醫師會依照病患體重、年齡、疾病嚴重程度等不同因素，判斷移植須使用之幹

細胞數，因此偶爾會面臨一份臍帶血中細胞數不足的問題。目前體外的細胞增生仍不成熟，

因此法規未核准，而若使用雙份臍帶血可能會提高排斥風險。

加入間質幹細胞混合移植

抑制排斥反應

訊聯於 2011 年在國際期刊 Transplantation 中發表以間質幹細胞治療造血幹細胞移植後

多次復發的排斥反應，經證實分次於復發時以間質幹細胞抑制排斥反應可獲得兩好的抑制成

效，經過三次的分次治療，有效治療 GvHD，證實間質幹細胞具免疫調節及降低排斥反應

GvHD 的功能。

3% —

2.5% —

2% —

1.5% —

1% —

0.5% —

0%

control

0.02% 0.035% 0.12%
0.45%

1.45%

造血幹細胞增生比較表

low does
HSC

low does
HSC+MSC

high does
HSC

high does
HSC+MSC

幫助造血幹細胞體內增生

訊聯在 2005 與 2006 年 AABB 與

ISCT 的國際會議中，發表臍帶間

質幹細胞與造血幹細胞混合移植，

能提升移植後體內造血幹細胞量

3~5 倍。

2021/6/15

訊聯雙管齊下　

幹細胞恩慈療法、人體二期臨床

試驗協助治療新冠肺炎重症

hCD45%
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  最完整、最優質的間質幹細胞儲存服務

   多元儲存方案，滿足不同需求

為寶寶和家人保留珍貴的資源

儲存間質幹細胞也要精打細算，訊聯特別設計了不同的儲存方案，滿足您的不同需求。

   眾多專利及認證，保證儲存品質

利用人體血漿進行間質幹細胞培養方式或專利認可

相較於傳統牛胎血清培養液 (Fetal Bovine Serum)，使用人體血漿培養間質幹細胞可讓細胞成長

更快、更多。

人類臍帶間質幹細胞體外培養方式、促進細胞生長

擁有如何有效從人類臍帶分離出最初代的間質幹細胞專利技術。

血漿專利 MSC 專利

三生守護

雙倍幸福

一心一億

臍帶幸福

臍帶間質幹細胞方案 說 明

將培養出的間質幹細胞，以多單位抗凍管儲存。抗凍管

儲存，可因應不同需求，提供多次使用機會。儲存珍貴

的資源，提供最完整的守護！

輕鬆保留黃金資源 - 臍帶組織，能為寶寶儲存更完整的

健康守護。

雙重國際認證：AABB、CAP

保存臍帶，如同臍帶血，一定要選擇有認證的保存中心，訊聯是全國優先擁有美國血庫學會

（American Association of Blood Banks,簡稱 AABB）間質幹細胞儲存認證的臍帶血銀行，

因此儲存在訊聯的臍帶間質幹細胞，醫師們會列為優先考量。

在臍帶儲存前，必須經過處理及檢驗是否有病毒感染等，確保您儲存下來的臍帶間質幹細胞未來

使用時是沒有疑慮的。在檢驗部份，訊聯集團的實驗室也獲得了在醫檢師心目中桂冠等級的 CAP

「The College of American Pathologist，美國病理學家學會」認證。

不同於其他國際認證單位（如：TAF）可自由選擇認證項目，CAP認證要求評核整個實驗室的

每一項目，包含所有實驗室人員能力試驗、流程設計、儀器規格、品質管制、確效方法以及安全

性 ......等，並鉅細靡遺地將重點全部一一條列說明，由國際審查小組派認證委員們親自到場，實地

依表逐條審查與訪談，確認符合全部的評鑑要求後才予以通過頒給證書。正因為審查標準十分嚴

格，目前台灣僅少數實驗室獲得此殊榮，且多為大型教學醫院，如台大醫院、長庚醫院醫檢部等。

美國血庫學會 (AABB) 認證 美國病理學家學會 (CAP) 認證
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   完整間質幹細胞報告

解凍後活性測試報告，

證明儲存品質良好

1. 解凍後幹細胞的活性，是移植時相當

重要的參考根據，能夠提供良好的樣本

解凍報告，更能證明其幹細胞品質。

2. 訊聯每年提供樣本解凍測試報告，證明

儲存環境良好。

3. 最新年度冷凍細胞儲存品質測試報告。

冷凍前臍帶間質幹細胞檢驗報告

1 提供細胞數、細胞存活率、微生物感染、

內毒素、黴漿菌等檢驗數據，主要提供移

植醫師評估此份細胞是否符合病患狀況的

參考值。

2 採用流式細胞儀鑑定間質幹細胞表面抗

原。流式細胞儀可在細胞於流體狀態下移

動時觀測及紀錄細胞特質。藉由間質幹細

胞特定的表面抗原訊號，辨別是否確實培

養出間質幹細胞保存。

   訊聯儲存品質獲醫師信賴及選用

目前訊聯已提供逾三百份幹細胞供臨床治療及試驗使用，包含多份間質幹細胞，證明訊

聯處理及儲存臍帶間質幹細胞的技術，不但經過 AABB 認證，更是符合醫師標準，因此

選擇訊聯最有保障！

BCJ General Hospital

中國醫藥大學附設醫院

高雄榮民總醫院

中國醫藥大學附設醫院

中國醫藥大學附設醫院

中國醫藥大學附設醫院

中國醫藥大學附設醫院

高雄榮民總醫院 (兒童醫學部 )

國立台灣大學醫學院附設醫院

中國醫藥大學附設醫院

Ratna Memorial Hospital

BCJ General Hospital

高雄長庚紀念醫院

臺北榮民總醫院

中山醫學大學附設醫院

三軍總醫院

林口長庚紀念醫院

印 度

台 灣

台 灣

台 灣

台 灣

台 灣

台 灣

台 灣

台 灣

台 灣

印 度

印 度

台 灣

台 灣

台 灣

台 灣

台 灣

幹細胞
種類 移植應用單位

MSC

CB+MSC

CB+MSC

CB+MSC

CB+MSC

MSC

CB+MSC

CB+MSC

MSC

MSC

MSC

MSC

MSC

MSC

MSC

MSC

MSC

糖尿病足潰瘍（Diabetic Foot Ulcer）

嚴重再生障礙性貧血
(Severe aplastic anemia，SAA)

急性淋巴性白血病
(Acute lymphoblastic leukemia，ALL) 

噬血症候群（Hemophagocytic syndrome）

重度 β 地中海型貧血
 (β- thalassemia major)

重度 β 地中海型貧血
 (β- thalassemia major)

急性骨髓性白血病
 (Acute myeloid leukemia，AML)

急性淋性白血病 / 成熟 B 細胞淋巴細胞
白血病 /混合細胞系白血病基因重排 (ALL, 
mature B, MLL gene)

移植物抗宿主疾病 (GvHD )

早產兒慢性肺炎 
(Prematurity with Chronic Lung Disease)

糖尿病合併慢性腎臟疾病
 (chronic kidney disease，CKD)

糖尿病二型
(Diabetes mellitus type 2，T2DM)

敗血症 (Sepsis) /急性呼吸窘迫症候群
(Acute respiratory distress syndrome，
ARDS) 

急性呼吸窘迫症候群 (Acute respiratory 
distress syndrome，ARDS) 

難治型閉塞性細支氣管炎
 (Obliterative bronchiolitis，OB）

困難傷口 (Chronic Wound)

史蒂芬強森症候群 (Steven-Johnson 
Syndrome， SJS)

移植單位
所在地 目標應用疾病
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   準爸媽信賴推薦

訊聯集團提供臍帶血、臍帶、牙齒、脂肪幹細胞、周邊血幹細胞、免疫細胞儲存服務及

多項產前與基因檢測，站在最前線為寶寶的健康把關，守護全家人的健康。

不停地創造生命奇蹟！

幹細胞應用的範圍逐年增廣

移植資料統計至 2021 年 6 月，訊聯已經接受來自全球 30 餘國、逾千次的搜尋、選用，協

助送出 12國進行幹細胞移植應用達 60 餘種病症。

累計逾 3 百份幹細胞移植成就，給全家人最安心的保障。統計至今，提供至國外的幹細胞佔
了訊聯總移植案例的 35%，應用在國際案例上的表現十分亮眼。

臍帶血資料庫 華人最大

• 訊聯臍帶血資料庫 超過全台 50%、

華人最大、全球第四大 ( 註 )，增加搜尋配

對成功的機會，滿足家人配對需求，給您

最放心的依靠！

•  訊聯存捐庫、訊聯公益庫、國際臍帶血暨
骨髓資料庫，提供最完整的搜尋網。

註：依據 2020 年 11 月國際臍帶血資料庫 (BMDW) 網站資料，

全台臍帶血資料 (78,745 筆 )，即有 50% 以上在訊聯 (43,658 筆 )

訊聯X醫界 共組再生醫療國家隊

加速慢性傷口癒合
三總 / 中山醫 / 慈濟

治療退化性關節炎及膝關節軟骨缺損
新光 / 萬芳 / 中部大型醫院 /北區地區醫院

實質癌相關治療
新光 / 北榮(蓮見委託訊聯製備細胞)

皮下軟組織缺損或表面性微創輔助療法
新光 / 萬芳 / 米蘭 / 松阪悠美 /美無極美學診所 / 萊波亞

慢性缺血性腦中風
高醫 / 洛桑醫學診所

神經
內科

風濕
免疫

癌症
免疫

醫美皮膚科
整型
外科

骨科

特管辦法開放

存下0歲幹細胞，存下孩子的健康保障

臍帶
三生守護 雙倍幸福 一心一億

價格 32萬 25萬 18萬

多單位抗凍管儲存方式 12管 8管 4管

儲存細胞量 3億 2億 1億

保障範圍

全家三等親享有間質幹細胞資料庫
免費搜尋服務

分管保存可多次提領，保留醫療使用彈性

造血幹細胞

1.臍帶血幹細胞移植可取代傳統骨髓移植，應用於血液、免疫、代謝疾病。

2.臍帶血裡面的寶物，除了造血幹細胞，還有免疫細胞 *。

臨床應用與發展

臍帶血、周邊血

臍帶、脂肪

兩寶都存，分身有術好選擇

方案
臍帶血

售價

勢趨學醫生再解了，聯訊找 康健早應用範圍廣，為全家人預存健康基底

更多生命奇蹟持續增加中．．．
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難治型閉塞性細支氣管炎 (OB) 
周腦室白質軟化症

敗血症 (Sepsis) /  急性呼吸窘迫症候群 (ARDS) 
糖尿病足潰瘍 (Diabet ic Foot Ulcer)
先天性純紅細胞再生障礙性貧血

慢性髓性單球性白血病

先天性代謝疾病 (Inborn Errors of Metabolism，IEM)
歐德里症候群 (Wiskott-Aldrich syndrome, WAS)
腎上腺腦白質失養症 ( Adrenoleukodystrophy, ALD ) 
神經母細胞瘤*(Neuroblastoma)
第一型黏多醣症 (Mucopolysaccharidosis I,MPS I)
非何杰金氏淋巴瘤 (non-Hodgkin's lymphoma, NHL)

嚴重複合型免疫缺乏症

急性骨髓性白血病*(Acute myeloid leukemia，AML)

X性聯嚴重複合型免疫缺乏症
(X-linked severe combined immunodeficiency，X-SCID）

慢性肉芽腫病 (Chronic granulomatous disease ，CGD) 

嚴重再生障礙性貧血 (Severe aplastic anemia，SAA)

骨質石化症  (Osteopetrosis)

腦性麻痺  (Cerebral  Palsy，CP)
神經母細胞瘤* (Neuroblastoma) /
續發性白血病 (Secondary myelodysplasia/leukemia)
慢性肉芽腫病 (Chronic granulomatous disease ，CGD) 
地中海貧血  (Thalassemias)
噬血症候群  (Hemophagocyt ic syndrome)

急性淋巴性白血病*(Acute lymphoblastic leukemia，ALL) 
再生障礙性貧血  (Aplast ic anemia，AA)
急性淋巴性白血病*(Acute lymphoblastic leukemia，ALL) 
霍奇金氏淋巴瘤  (Hodgkin lymphoma，HL)
重度β地中海型貧血  (β-  thalassemia major)
急性骨髓性白血病* (Acute myeloid leukemia，AML)

右輸尿管移行細胞癌 (Right Ureter Transitional cell carcinoma)

 *表示1 0大兒童常見癌症之一

臍帶血
存捐互利 抗凍管 抗凍袋

價格 8.5萬 7.5萬 7.5萬

儲存方式 多單位抗凍管

訊聯公益庫免費搜尋配對及取用權益

存捐資料庫搜尋

配對及取用權益

抗凍袋

保障範圍

(全家三等親)

史蒂芬強森症候群 (SJS)
急性呼吸窘迫症候群 (ARDS) 
共濟失調微血管擴張症候群 (AT)
腦性麻痺 (Cerebral Palsy，CP)
困難傷口癒合

急性呼吸窘迫症候群 (ARDS) 

362

364

348 
344

308
303

﹡免疫細胞俗稱白血球，包含多種類細胞，負責對抗外來的疾病與感染。

1.間質幹細胞能分化成軟骨、肌肉、神經、皮膚等各種組織，具有修復與再生、

調節免疫、抗發炎…等功能。

2.全球間質幹細胞的研究發展至2021年已達1251案，包含急性呼吸窘迫症、

糖尿病併發症、退化性關節炎、心血管等組織與器官的再生與修復。

3.造血及間質幹細胞混合移植，可有效提升移植成效。

 輔助造血幹細胞於體內自然增生細胞數量。

 具減緩移植物抗宿主排斥現象 (GvHD)，解決移植排斥問題*。

臨床應用與發展

間質幹細胞

*Effective treatment of severe steroid-resistant acute graft-versus-host disease with umbilical cord-derived mesenchymal stem cells.
 Transplantation,2011.

衛福部公告特管辦法: 中華民國107年9月6號 衛部醫字第1071665803號

造血幹細胞方案 間質幹細胞方案

截至2021年06月

存捐互利方案

8.5萬

方案
臍帶組織

售價

臍帶幸福方案

7.5萬

輕 鬆 擁 有 小 兩 寶 ， 超 值 優 惠 實 施 中 ！

免疫

細胞

新生兒

臍帶 全身脂肪

臍帶血 周邊血

成人

間質

幹細胞

造血

幹細胞

自存自用：葉小優

訊聯臍帶血公益庫：小丹

存捐互利：陳小弟

存捐互利：10/10位點

完全吻合的蔡嫩嫩

純儲存費，採兩階段式付費

*

*

125

 (Severe combined immuno-deficiency，SCID)

(Chronic Myelomonocytic Leukemia, CMML)

 (Diamond-Blackfan anemia，DBA)

(Periventricular leukomalacia，PVL) 

(參考資訊：https://clinicaltrials.gov)


