
從CLL的治療突破
看精準醫療的成功與盲點

~以BTKi為例~

臺大醫院內科部吳尚儒

慢性淋巴性白血病
(Chronic Lymphocytic Leukemia, CLL)
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Chronic Lymphocytic Leukemia

• 低惡性度淋巴腫瘤，病程緩慢

• 平均診斷年齡>65歲

• 年發生率: 2-6/10萬人

• 表現:
• 大部分人無症狀
• 貧血 血小板降低
• 淋巴結
• 自體免疫

• 無法治癒 ，保守的化療策略:
• 改善血球數
• 縮小淋巴結
• 無法改善存活期/自然病程?

Chronic lymphocytic leukemia

慢性淋巴性白血病





B-Cell Receptor (BCR) Signaling
B細胞受體下游訊息傳遞路徑

Staudt et al. N Engl J Med 2010;362:1417



Küppers R, Nat Rev Cancer 2005;4:251

B細胞受體與B細胞成熟



K.P. Lam et al. Cell, 2004;117:787

B細胞受體與B細胞成熟



CD 79a/79b 
Mutation

MYD88
Mutation

CARD 11
Mutation

A20
Mutation

ABC-DLBCL中之B細胞受體訊息路徑突變

Dunleavy K et al. Oncology, 2014: 4:326

NF-kB Pathway



TKIs治療癌症之成功典範

Lung Ca.

Driver mutations: 
EGFR, ALK

TKI: EGFRi, ALKi

Resistance: 
mutations of or 
bypassing the target 

CML

Driver mutation: 
BCR-ABL

TKI: ABLi

Resistance: 
mutations of or 
bypassing the target 





BTK: Bruton Tyrosine Kinase

Ogden Bruton



BTK缺失讓B細胞無法正常成熟



Ibrutinib (Ibruvica,億科)

潘峥婴, Dr. Zhengying Pan



驚豔的第一期臨床試驗結果
病患族群: 復發/難治B細胞淋巴瘤或白血病

Fowler et al. J Clin Oncol, 2012; 31:88

Overall Response Rate 54%



於CLL後線治療之第三期試驗:達標

對照組: Ofatumumab
N=391

8.1 M

Not Reach

J.C. Byrd et al. N Engl J Med 2014;371:213



Byrd J, et al. New Engl J Med. 2013; 369 (1): 32-42.

後線治療 老年病患第一線治療

O’Brien S. et al. Lancet Oncol. 2014; 15(1): 48-58.

Byrd JC, et al.Blood. Epub Ahead of Print 24Feb 2015

長期療效追蹤



Ibrutinib美國官方之核准進程

Date FDA approval

Mar., 2016 1st line CLL

Jan., 2015 WM/LPL

Jul., 2014 17p- CLL

Feb., 2014 Salvage CLL

Nov., 2013 MCL



但…慢性淋巴性白血病???

Fowler et al. J Clin Oncol, 2012; 31:88

Overall Response Rate 54%



體外毒殺效果 - ABC-DLBCL > CLL

PNAS 2016, 113(46): E7260–E7267
Clin Cancer Res; 23(4); 1049–59
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真實世界~~~ “無突變者” 效果勝
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Wyndham H. W, et al. ASH Abstracts, 2012, Abstract 686
Susan O. et al. ASH Abstracts, 2011, Abstract 983

Michael W., et al. ASH Abstracts 2012, Abstract 904

Response Rate



•Nature Medicine 21, 922–926 (2015)

真實世界~~~ “無突變者” 效果勝



有效，WHY ?
Adrian W. et al. Hematology Am Soc Hematol Educ Program. 2012;88



Richard R. Furman et al. N Engl J Med, 2014;370:997

Absolute lymphocyte count 
(per mm3)

毒殺 VS  驅逐 ?

Lymphocytes

Node Size

Asymptomatic



BTK: A Critical Kinase for B-
cell Survival and Proliferation 

1. Niiro H, Clark EA. Nat Rev Immunol. 2002;2:945-956. 2. Brunner C, Muller B, Wirth T. Histol Histopathol. 2005;20:945-955. 3. de Gorter DJ, 

Beuling EA, Kersseboom R, et al. Immunity. 2007;26:93-104. 4. Buggy JJ, Elias L. Int Rev Immunol. 2012;31:119-132. 5. Spaargaren M, 

Beuling EA, Rurup ML, et al. J Exp Med. 2003;198:1539-1550

⚫ BTK’s role in signaling through the B-cell surface receptors results in activation of pathways 
necessary for B-cell trafficking, chemotaxis, and adhesion1-5

⚫ Nonclinical studies show that ibrutinib inhibits malignant B-cell proliferation and survival in vivo as 
well as cell migration and substrate adhesion in vitro

BTK與B細胞的各種浪漫



J. Burger et al. , Curr Opin Oncol 2012 ;24:643

BTK與B細胞的各種浪漫



J. Burger et al. , Curr Opin Oncol 2012 ;24:643

BTK與B細胞的各種浪漫



J. Burger et al. , Curr Opin Oncol 2012 ;24:643

Death-By-Neglect

Microenvironment



遠目: 最早的標靶治療...

Ibrutinib
in 

MCL/CLL

Hormonal 
therapy in 
Prostate ca

Hormonal 
therapy in 
ER(+) BC



NCCN : Preferred CLL治療建議
(V2, 2021)

第一線

with Del(17p)

• Ibrutinib

• Acalabrutinib  G

• Venetoclax + G

第一線

without Del(17p)

• Ibrutinib

• Acalabrutinib  G

• Venetoclax + G

• FCR*

後線

with Del(17p)

• Ibrutinib

• Venetoclax  R

• Acalabrutinib

• Duvelisib

• Idelalisib+R

後線

without Del(17p)

• Ibrutinib

• Venetoclax  R

•

• Acalabrutinib

• Duvelisib

• Idelalisib + R



AND…
•Gene mutations

• Mutation-unrelated “functional 
dependence”?

• Microenvironment-oriented therapies?

• Toxicities
• it seems fine to have no B, but for others?

• Precision medicine
• something there beyond mutations.


