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報告大綱

1. CAR-T介紹與流程簡介

2. 花蓮慈濟醫院治療經驗分享

3. 藥師在CAR-T治療扮演角色
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Miller JF, Sadelain M. Cancer Cell. 2015;27(4):439-449.

Chimeric Antigen Receptor (CAR) T cell therapy

CAR heavy and light chain chains are components of the B-cell 

receptor

CARs integrate key components of intracellular TCR signaling and costimulatory 

domains

ANTIGEN SPECIFICITY SIGNAL TRANSDUCTION / ACTIVATION

B Cell

T Cell

Tumor

Cell

CD28

CD3

TCR

CD3

scFv

CD28 or 4-1BB

CD3ζ

ε δ εγ

α β

CD3ζ



4

Tisa-Cel (Tisagenlecleucel, Kymriah®)

• 患有難治型、移植後復發、第二次或二次以上復發之B細胞急性淋巴性白

血病（ALL）的25歲以下兒童和年輕成人病人

• 經兩線或兩線以上全身治療後之復發性或難治性瀰漫性大B細胞淋巴瘤

（DLBCL）的成人病人

• 經兩線或兩線以上全身治療後之復發性或難治性濾泡性淋巴瘤（FL）成

人病人
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Insurance 
Approval

Commercial: CAR T 
center submits claim for 

insurance approval*

Patient Referral

Referring physician 
contacts CAR T center 

to consider patient

Medical Work-Up

Patient visits CAR T 
center for initial 

assessment, pathology 
review, etc

Apheresis

Following 
leukapheresis, the 
cells are shipped 

for processing and 
manufacturing

Manufacturing

CAR T cells are 
processed and 
manufactured

CAR T Infusion

CAR T-cell infusion 
administered by the 

CAR T provider

CAR T Provider Care 

After CAR T infusion, 
patients stay close to the 

CAR T provider for 
monitoring

Return Home

When patients are 
medically stable, the 

CAR T provider 
transitions care back to 
the referring provider

REFERRING 
PHYSICIAN

CAR T 
Provider

Bridging Therapy

Patients may need 

bridging therapy and/or 

laboratory monitoring 

with their referring 

physician during 

manufacturing

Lymphodepleting 
Chemotherapy

Prior to infusion, the 
patient is reevaluated to 
ensure eligibility. Eligible 

patients then receive 
lymphodepleting 
chemotherapy

Evaluation

CAR T center receives 
information about 
potential patient 

Eligibility

Research: Center 
evaluates eligibility 
and signs informed 

consent

REFERRING 
PHYSICIAN

ASTCT CAR-T Slide Library

CAR-T治療高度個人化，流程的每個步驟都牽涉治療成果關鍵
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花蓮慈濟醫院治療經驗分享
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CAR-T 
date

2023.5 2024.1 2024.4 2024.8 2024.9 2024.10

Age/
gender

53 Male 70 Female 13 Female 31 Female 76 Male 61 Female

Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL
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CAR-T 
date

2023.5 2024.1 2024.4 2024.8 2024.9 2024.10

Age/
gender

53 Male 70 Female 13 Female 31 Female 76 Male 61 Female

Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL

Prior 
therapies

1. R-CODOX-M/ R-
IVAC (II), CR

2. allo-MUD-PBSCT

relapse 55 months 
post-HSCT

1. R-COP, RB-
Copanlisib, 
+local RT, PR 

2. R-ESHAP, CR2
3. auto-PSBCT

relapse 31 months 
post-HSCT

1. FRALLE 2000 
B2 protocol,  
relapse

2. haplo- HSCT, 
CR

relapse 25 months 
post-HSCT

1. Blinatumomab, 
refractory

2. Inotuzumab, 
CRi

1. GRAALL induction, 
refractory

2. N1+FLAG,
consolidation 
Inotuzumab + Bloc 
MTX, CR

3. allo-MUD-PBSCT, 
relapse 6 months 
post-HSCT

4. Inotuzumab,PR
5. Blinatumomab, 

CHR 

1. R2-COP, CR1
2. R-ESHAP(III), 

CR2

relapse, duration 
of remission: 15 

months

1. R-CHOP(6), 
CR1

relapse, duration 
of remission: 9 
months

1. Pola-RICE(III), 
PR

Prior lines 
of 

therapies
2 3 4 5 2 2
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Washout periods prior to leukapheresis

Cytotherapy. 2022 Sep;24(9):869-878.
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Age/
gender

53 Male 70 Female 13 Female 31 Female 76 Male 61 Female

Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL

Bridging 
therapy

• R-BOEMS (I), 
PD;

• PBGR 
(Polatuzumab, 
Bendamustin, 
Obinutuzumab
, Lenalidomide) 
+ XRT, PR

• Polatuzumab-
RB, good PR

• Lenalidomide
+acalabrutinib, 
CR3

Inotuzumab, 
CRi

• Blinatumomab, 
relapse

• Venetoclax+  
Blinatumomab
, refractory

ARR-
GemOx(I)+ 
ARR(III), PR

modified iR2 
(ibrutinib, 
rituximab, 

lenalidomide)
+XRT, late CR2

10 10EJHaem. 2022 Jan; 3(Suppl 1): 39–45.



Washout periods of bridging therapy

P.J. Hayden, et al. Ann Oncol. 2022; 33(3):259-275
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CAR-T 
date

2023.5 2024.1 2024.4 2024.8 2024.9 2024.10

Age/
gender

53 Male 70 Female 13 Female 31 Female 76 Male 61 Female

Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL

Lympho-
Depleting
regimen

FLU 25 mg/m2/day + 
CYC 250 mg/m2/day 

Fludarabine 
30mg/m2/day +

Endoxan 
500mg/m2/day

FLU 30 
mg/m2/day 
+ CYC 500 

mg/m2/day 

FLU 25 mg/m2/day +
CYC 250 mg/m2/day 

Cell 
dose

5.2 x108

CAR+ viable T 
cells

4.0 x108

CAR+ viable T 
cells

3.5 x 106/kg 
viable T-cells

1.5 x108

CAR+ viable T 
cells

3.0 x108

CAR+ viable T 
cells

3.8 x108

CAR+ viable T 
cells

CRS

Grade 2; 
D+2 - D+4

Fever, 
hypotension, 

Cervical edema

Grade 1; 
D+3-D+7

Cervical edema

Grade 1; 
D+4-D+5

Fever

Grade 2; 
D+3-D+21

Fever, 
hypotension, 

Cervical edema

Grade 1; 
D+2-D+6

Fever

Grade 1; 
D+2-D+7

Fever, cervical 
and facial edema
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• CRS--Cytokine release syndrome

.June CH, O’Connor RS, Kawalekar OU, Ghassemi S, Milone MC. Science. 2018;359(6382):1361-1365. 

發生率30% -100%

1–14 天內可能發生

中位數在輸注後 7 天
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Lee DW, Gardner R, Porter DL, et al. Blood. 2014;124(2):188-195.

CRS: Clinical Signs and Symptoms
The hallmark presenting sign of CRS is fever that occurs after infusion of immune effector cells

Organ System Symptoms and Findings Can Include

Constitutional Fever ± rigors, malaise, fatigue, anorexia, myalgias, arthralgias, nausea, vomiting, headache

Skin Rash

Gastrointestinal Nausea, vomiting, diarrhea

Respiratory Tachypnea, hypoxemia

Cardiovascular
Tachycardia, widened pulse pressure, hypotension, increased cardiac output (early), potentially diminished cardiac 

output (late), 

Coagulation Elevated D-dimer, hypofibrinogenemia ± bleeding, disseminated intravascular coagulation

Renal Azotemia

Hepatic Transaminitis, hyperbilirubinemia

Neurologic
Headache, mental status changes, confusion, delirium, word-finding difficulty or frank aphasia, hallucinations, 

tremor, altered gait, seizures
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Cervical Edema as Local Cytokine Release Syndrome
--Cervical Edema Extending to the Larynx as Local Cytokine Release Syndrome Following Chimeric 

Antigen Receptor T-Cell Therapy in a Boy with Refractory Acute Lymphoblastic Leukemia 

Case Rep Oncol. 2022;15(1):257-262. doi:10.1159/000522669
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Cervical Edema as Local Cytokine Release Syndrome
-- Cervical Local Cytokine Release Syndrome Following Chimeric Antigen Receptor T-cell Therapy in Patients With Relapsed 

or Refractory Diffuse Large B-cell Lymphoma

Cureus. 2023 May 11;15(5):e38905. doi: 10.7759/cureus.38905

A. At the emergence of local cytokine release syndrome (CRS) on day 
five post-CAR-T cell infusion. 

B. After the resolution of local CRS.

CAR-T輸注後第五天 CAR-T輸注後第八天緩解
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CAR-T 
date

2023.5 2024.1 2024.4 2024.8 2024.9 2024.10

Age/
gender

53 Male 70 Female 13 Female 31 Female 76 Male 61 Female

Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL

CRS

Grade 2; 
D+2 - D+4

Fever, 
hypotension, 

Cervical edema

Grade 1; 
D+3-D+7

Cervical edema

Grade 1; 
D+4-D+5

Fever

Grade 1; 
D+2-D+10

Fever, 
Cervical edema

Grade 1; 
D+2-D+6

Fever, , cervical 
and facial edema

Grade 1; 
D+2-D+7

Fever, cervical 
and facial edema

CRS 
manage 

ment

One dose of 
tocilizumab on 

D+3

Three doses of 
tocilizumab
On D+3, 4, 7

• Four doses of 
tocilizumab on 

D+2,4,6,10

Three doses of 
tocilizumab on 

D+2,3,6

• Five doses of 
tocilizumab on 

D+2,3,4
• 2 doses of 

dexamethasone

on D5,7
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CAR-T date 2023.5 2024.1 2024.4 2024.8 2024.9 2024.10

Age/
gender

53 Male 70 Female 13 Female 31 Female 76 Male 61 Female

Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL

ICANS

Cytopenia

ANC on D+27, 
platelet on D+35; 

G-CSF,
eltrombobag

support

ANC on D+15, 
platelet on D+10

ANC on D+10
Persisted

thrombocytopenia, 
eltrombobag

support

ANC on D+44, 
platelet on D+33

G-CSF, 
transfusion 

support

ANC on D+7 ANC on D+6

Hypogamma
globulinemia

IVIG support IVIG support IVIG support

Disease 
status

Relapse refractory
Currently on 
Epcoritamab

+Polatuzumab

CR MRD (-) Relapse on D+57 CR

P.J. Hayden, et al. Ann Oncol. 2022; 33(3):259-275

19
ICANS:Immune Effector Cell-associated Neurotoxicity Syndrome
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Marzal-Alfaro MB, et al. Front Oncol 2021; 11: 636068

CAR-T治療流程仰賴多專科的合作

細胞治療中心

血液腫瘤科

藥學部

檢驗醫學科



建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性
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協助訂購藥品

建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性

透過Cell Chain追蹤進度
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協助訂購藥品

建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性

確認病人細胞採集合適性

訂藥與製劑驗收 (核對資訊、COA)
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藥品入庫與驗收
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協助訂購藥品

建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性

確認病人細胞採集合適性

訂藥與製劑驗收 (核對資訊、COA)

確認病患治療流程、治療用藥庫存
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EBMT/EHA recommendation

Bacterial—
Not routinely recommended.
Levofloxacin or ciprofloxacin during 
neutropenia

Viral--
Acyclovir 800 mg BID or valacyclovir 500 
mg BID for 1 year after CART infusion or 
CD4 count > 200/μL

Fungal—
Not routinely recommended. Can be 
consider in patients with severe or 
prolonged neutropenia and on 
corticosteroids.

PJP—
Co-trimoxazole 480 mg PO QD for 1 year 
after CART infusion or CD4 count > 
200/μL

Blood. 2020 Aug 20;136(8):925-935.
P.J. Hayden, et al. Ann Oncol. 2022; 33(3):259-275
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協助訂購藥品

建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性

確認病人細胞採集合適性

訂藥與製劑驗收 (核對資訊、COA)

確認病患治療流程、治療用藥庫存

確認解凍方式、協助給藥
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協助訂購藥品

建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性

確認病人細胞採集合適性

訂藥與製劑驗收 (核對資訊、COA)

確認病患治療流程、治療用藥庫存

確認解凍方式、協助給藥

安全監測、急救藥物預備
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協助訂購藥品

建立藥品檔案資訊、制定品管流程

確認病人臨床狀況與用藥合適性

確認病人細胞採集合適性

訂藥與製劑驗收 (核對資訊、COA)

確認病患治療流程、治療用藥庫存

確認解凍方式、協助給藥

安全監測、急救藥物預備

不良反應通報
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確認病人臨床狀

況與用藥合適性

藥師可參與的部分

建立藥品檔案資訊

制定品管流程

確認病人細胞

採集合適性

訂藥與製劑驗收

(核對資訊、COA)

不良反應通報

確認病患治療流程

治療用藥庫存

協助訂購藥品 確認解凍方式

協助給藥

安全監測

急救藥物預備

The EBMT/EHA CAR-T Cell Handbook: Chapter 41 Role of Pharmacists
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