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Immunotherapeutic Strategies in the  
Adjuvant Therapy Setting 





FDA-Approved Adjuvant Immunotherapy 

1. Larkin. Clin Cancer Res. 2023;29:3352. 2. Nivolumab PI. 3. Weber. NEJM. 2017;377:1824.  
4. Eggermont. NEJM Evid. 2022;1. 5. Pembrolizumab PI. 6. Eggermont. JCO. 2020;38:3925.  
7. Luke. ASCO 2023. Abstr LBA9505. 8. Long. Lancet Oncol. 2022;23:1378. 9. Kirkwood. Nature Med. 2023;29:2835.  

Immunotherapy Setting Comparator 
HR for 3-Yr RFS 

(95% CI) 
HR for 3-Yr DMFS 

(95% CI) 
Grade ≥3 TRAEs, % 

Pembrolizumab5,7,8 IIB/C Placebo 0.62 (0.49-0.79) 0.59 (0.44-0.79) 17 

Immunotherapy Setting Comparator 
HR for 1-Yr RFS 

(95% CI)  
HR for 1-Yr DMFS  

 (95% CI) 
Grade ≥3 TRAEs, % 

Nivolumab2,9 IIB/C Ipilimumab 0.42 (0.30-0.59) 0.47 (0.30-0.72) 10.3 



FDA-Approved Treatments:  
Adjuvant Treatment for Stage III Melanoma 

Immunotherapy FDA Approval Comparator 
HR for 5-Yr RFS 

(95% CI) 
HR for 5-Yr DMFS 

(95% CI) 
Grade ≥3 TRAEs, % 

Nivolumab1 20172 Ipilimumab 0.72 (0.60-0.86) 0.79 (0.63-0.99) 14.43 

Pembrolizumab4 20195 Placebo 0.61 (0.51-0.72) 0.62 (0.52-0.75) 14.56 

Targeted Therapy FDA Approval Comparator 
HR for 5-Yr RFS 

(95% CI) 
HR for 5-Yr DMFS 

(95% CI) 
Any Cause Grade 

≥3 AEs, % 

Dabrafenib + trametinib7 20188 Placebo 0.51 (0.42-0.61) 0.55 (0.44-0.70) 419 

1. Larkin. Clin Cancer Res. 2023;29:3352. 2. Nivolumab PI. 3. Weber. NEJM. 2017;377:1824.  
4. Eggermont. NEJM Evid. 2022;1. 5. Pembrolizumab PI. 6. Eggermont. JCO. 2020;38:3925.  
7. Dummer. NEJM. 2020;383:1139. 8. Trametinib PI. 9. Long. NEJM. 2017;377:1813.  



KEYNOTE-054: Adjuvant Pembrolizumab vs  
Placebo for Stage III Melanoma 

• Randomized, double-blind phase III study 

 

 

 

 

 

• Coprimary endpoints: RFS in ITT population, RFS in PD-L1+ subgroup 

• Secondary endpoints: DMFS, OS, safety, QoL 

Eggermont. NEJM. 2018;378:1789. Eggermont. NEJM Evid. 2022;1. 

Patients with resected 
high-risk stage IIIA, B, C 

melanoma 
(N = 1019) 

Pembrolizumab  
200 mg IV Q3W*  

(n = 514) 

Placebo  
IV Q3W*  
(n = 505) 

*Patients with recurrence eligible for crossover  
or repeat treatment with pembrolizumab. 

Treatment administered 18 doses  
(~1 yr) or until recurrence,  

unacceptable toxicity, or withdrawal 
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Immunotherapeutic Strategies in the  
Neoadjuvant Therapy Setting 

 





SWOG S1801: Adjuvant Pembrolizumab ± Neoadjuvant 
Pembrolizumab in Resectable Stage III-IV Melanoma 

Patel. NEJM. 2023;388:813. 

 Multicenter, randomized, open-label phase II study 

 Primary endpoint: EFS (time from randomization to first of: progression or toxicity preventing surgery; 
no adjuvant therapy within 84 days of surgery; postsurgery melanoma recurrence; death) 

 Secondary endpoints: OS, safety 

Surgery  
(n = 159) 

Pembrolizumab  
200 mg IV Q3W (x 3 cycles) 

(n = 154) 
Patients with resectable 

stage IIIB-IV clinically 
detectable melanoma* 

(N = 313) 

Scan 

Surgery  

Pembrolizumab  
200 mg IV Q3W  

(x 18 cycles) 

Pembrolizumab  
200 mg IV Q3W  

(x 15 cycles) 

Scan 

Scan Scan 

Adjuvant Arm 

Neoadjuvant Arm 

*Adjuvant radiation permitted, 
concomitant radiation and pembrolizumab 
not permitted, brain metastases and uveal 
melanoma excluded. 

Scan 



SWOG S1801: Radiographic Response Prior to Surgery 
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 12 participants unable to 
undergo surgical resection 
due to PD 

 1 patient with CR refused 
surgery 

 On local review: 

– 21% of patients with 
submitted pathology 
report achieved a pCR 
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Stage IIIB 
Stage IIIC 
Stage IIID/IV 

Patel. NEJM. 2023;388:813. 



















Neoadjuvant Relatlimab + Nivolumab for  
Stage III Melanoma: Study Design 

• Investigator-initiated, single-arm phase II study 

 

 

 

 
 

• Primary endpoint: pCR 

• Secondary endpoints: ORR, RFS, EFS, OS, safety, mechanisms of response 

Amaria. ASCO 2021. Abstr 9502. Amaria. Nature. 2022;611:155. 

Patients with resectable 
clinical stage IIIB/IIIC 

(AJCC 7) or  
oligometastatic (<3 sites) 

stage IV melanoma, 
ECOG PS 0/1 

(N = 30) 

Rela 160 mg IV +  
Nivo 480 mg IV 
Q4W x 2 doses 

CT scans for 
response 

(RECIST 1.1) 
 

Surgical 
resection for 

assessment of 
pCR 

Rela 160 mg IV +  
Nivo 480 mg IV 
Q4W x 10 doses 

2-yr follow-up 

Neoadjuvant Adjuvant 







Immunotherapeutic Strategies for Frontline  
Therapy in Unresectable/Metastatic Melanoma  



FDA-Approved Immunotherapy: Metastatic 
Melanoma 

Immunotherapy 
Trial Name; First 
Publication Date 

Setting ORR, % 5-Yr PFS, % 5-Yr OS, % 
Grade ≥3  
TRAEs, % 

Ipilimumab1-5 20101 
Previously treated stage IV  
(or unresectable stage III) 

11 8-14.4 26-31 20-28 

Pembrolizumab3,4,

6,7 
KEYNOTE-006; 20156 

Previously treated stage IV  
(or unresectable stage III) 

42 23* 39 17 

Nivolumab5,8,9 CheckMate-067; 20158 1L metastatic 45 29 44 23 

Ipilimumab + 
nivolumab5,8,9 

CheckMate-067; 20158 1L metastatic 58 36 52 59 

Nivolumab + 
relatlimab10-12 RELATIVITY-047; 202211 1L metastatic 43 31† 52‡ 22 

1. Hodi. NEJM. 2010;363:711. 2. Ipilimumab PI. 3. Robert. JCO. 2023;41:3998. 4. Robert. Lancet Oncology. 2019;20:1239.  
5. Larkin. NEJM. 2019;381:1535. 6. Pembrolizumab PI. 7. Robert. NEJM. 2015;372:2521. 8. Nivolumab PI.  
9. Larkin. NEJM. 2015;373:23. 10. Tawbi. ASCO 2023. Abstr 9052. 11. Relatlimab/nivolumab PI. 12. Tawbi. NEJM. 2022;386:24.  

*4-yr PFS rate. †3-yr PFS rate. ‡4-yr OS rate. 



CheckMate 067: Nivolumab + Ipilimumab or Nivolumab 
vs Ipilimumab for First-line Treatment of Melanoma 

• Randomized, double-blind phase III study 

 

 

 

 

 

  

 

• Coprimary endpoints*: PFS, OS  

• Secondary endpoints: ORR, tumor PD-L1 expression and efficacy, safety 

 

Previously untreated 
patients with 

unresectable or 
metastatic stage III/IV 

melanoma and  
ECOG PS 0/1 

(N = 945) 

Nivo 1 mg/kg + Ipi 3 mg/kg Q3W for  
4 doses, then Nivo 3 mg/kg Q2W 

(n = 314) 

Nivo 3 mg/kg Q2W + Placebo 
(n = 316) 

Until disease progression 
or unacceptable toxicity 

Stratified by PD-L1 expression (<5% vs  
≥5%), BRAF status, and AJCC M stage 

Ipi 3 mg/kg Q3W for 4 doses + Placebo 
(n = 315) 

Larkin. NEJM. 2019:381:1535. Wolchok. JCO. 2022;40:127. 







RELATIVITY-047: Relatlimab + Nivolumab vs Nivolumab in 
Previously Untreated Advanced Melanoma 

• Randomized, global, double-blind open-label phase II/III study 

 Primary endpoint: PFS (BICR) 

 Secondary endpoints: OS, ORR‡ (BICR) 

Nivolumab 480 mg + relatlimab 160 mg 
FDC IV Q4W 

(n = 355) 

Nivolumab 480 mg IV Q4W 
(n = 359) 

Patients with previously untreated, 
unresectable, or metastatic melanoma; 

ECOG PS 0/1 
(N = 714) 

Stratification by: LAG-3 expression,* PD-L1 expression,†  
BRAF mutation status, AJCC v8 M stage 

Until patient 
request, 

unacceptable 
toxicity, 

progression, 
or death 

*LAG-3 expression on immune cells (1%), determined by analytically validated IHC assay.  
†PD-L1 expression on tumor cells (1%) determined by validated PD-L1 IHC 28-8 PharmDx assay. 
‡Response assessed by RECIST v1.1 and confirmed with subsequent scan ≥28 days later.  

Tawbi. NEJM. 2022;386:24. Long. NEJM Evidence. 2023;2:4.  

















DREAMseq: Nivo/Ipi → Dabrafenib/Trametinib vs 
Dabrafenib/Trametinib → Nivo/Ipi  
• Randomized phase III trial of targeted therapy followed by immunotherapy and vice versa in  

stage III-IV BRAF V600 melanoma 

 

 

 

 

 

 

 

 

 

 

• Primary endpoint: 2-yr OS rate 

• Secondary endpoints: PFS, ORR, safety 

Unresectable, treatment-
naive for metastatic 

disease; stage III or IV 
melanoma; ECOG PS 0/1; 
BRAF V600E/K mutation; 
no active CNS metastases 

(N = 265) 

Arm A 
Nivo 1 mg/kg + Ipi 3 mg/kg,  

then Nivo 3 mg/kg* 

Arm B 
Dabrafenib 150 mg PO BID + 

Trametinib 2 mg PO QD 

Arm C 
Dabrafenib 150 mg PO BID + 

Trametinib 2 mg PO QD 

Arm D 
Nivo 1 mg/kg + Ipi 3 mg/kg,  

then Nivo 3 mg/kg* 

Progression Stratification factors: ECOG PS (0 vs 
1), serum LDH (normal vs elevated) 

*Ipi/Nivo on Days 1, 22 for 2 6-wk cycles; Nivo maintenance Days 1, 15, 29 cycles 3-14. 

Continued until 
PD or 

unacceptable 
toxicity 

Atkins. JCO. 2023;41:186. 





Phase III IMspire150: Anti–PD-L1 + Targeted Therapy in 
Newly Diagnosed, Advanced Melanoma 
• Multicenter, double-blind, placebo-controlled phase III trial 

 
 

 

 

 

 

 

 

 

 

• Primary endpoint: PFS (investigator assessed) 

• Secondary endpoints: PFS (IRC), ORR, DoR, OS, time to deterioration 

Gutzmer. Lancet. 2020;395:1835. 

Atezolizumab 840 mg IV on Days 1, 15 +  
Vemurafenib 720 mg PO BID on Days 1-21 +  

Cobimetinib 60 mg PO QD on Days 1-21 
28-day cycles* 

(n = 256) 

Placebo IV on Days 1, 15 
Vemurafenib 960 mg PO BID on Days 1-21 +  

Cobimetinib 60 mg PO QD on Days 1-21 
28-day cycles* 

(n = 258) 

Patients with 
newly diagnosed  

unresectable, stage IIIc-IV, 
BRAF V600-positive 

advanced melanoma 
(N = 514)  

Stratified by geography, LDH status 

*Cycle 1: All patients received vemurafenib 960 mg PO BID on Days 1-21 + cobimetinib 60 mg PO QD, then vemurafenib  
720 mg PO BID (if in atezolizumab group) or vemurafenib 960 mg PO BID (if in placebo group) for 7 days; cycles ≥2 as shown. 

Treatment continued 
until disease 

progression, death, 
unacceptable toxicity, 

or pregnancy 



Second-line and Later Therapy for Melanoma 





RELATIVITY-020: 2L or Later Relatlimab/Nivolumab in 
Anti‒PD-1/PD-L1 Refractory Melanoma  

• Phase I/IIa trial of relatlimab/nivolumab in patients with progressive disease after anti‒PD-1/PD-
L1 therapy (n = 518) 

• Cohort D1 eligibility included ≤1 prior anti‒PD-1 therapy  

• Cohort D2 eligibility included ≥1 prior anti‒PD-1/PD-L1 therapy  

Response 
Cohort D1 
(n = 351) 

Cohort D2 
(n = 163) 

ORR, n (%) 42 (12.0) 15 (9.2) 

Best overall response, n (%)    

 CR 15 (4.3) 4 (2.5) 

 PR 27 (7.7) 11 (6.7) 

 SD 100 (28.5) 50 (30.7) 

 SD ≥12 wk 94 (26.8) 46 (28.2) 

 Non-CR/non-PD 6 (1.7) 4 (2.5) 

 PD 174 (49.6) 68 (41.7) 

 NE 28 (8.0) 25 (15.3) 

Median DoR, mo (range) NR (12.9-NR) 12.8 (6.9-12.9) 

Cohort D1 

mPFS: 2.1 mo  

mOS: 14.7 mo 

Cohort D2 

mPFS: 3.2 mo  

mOS: 17.1 mo 

Ascierto. JCO. 2023;41:2724. 



LEAP-004: Pembrolizumab + Lenvatinib for  
Anti–PD-1/PD-L1 Refractory Melanoma 

• Multicenter, open-label, single-arm phase II trial 

 

 

 

 

 

 

• Primary endpoint: ORR per RECIST v1.1 by BICR 

• Secondary endpoints: DoR, PFS (per RECIST v1.1 by BICR), OS, safety 

• Median follow-up at current analysis: 15.3 mo (range: 12.1-19.0) 
Arance. JCO. 2023;41:75. 

Patients with unresectable 
stage III/IV melanoma with 
confirmed PD per iRECIST  

≤12 wk of last dose of  
anti–PD-1/PD-L1* therapy, and 

measurable disease by BICR 
(N = 103) 

Pembrolizumab 200 mg IV Q3W 
 for up to 35 cycles +  

Lenvatinib 20 mg PO QD 
(N = 103) 

Until PD, unacceptable toxicity, 
or patient/physician decision 

*Patients were eligible if last prior treatment involved anti-PD-1/L1 therapy given alone or in 
combination, including with anti-CTLA-4 agent for ≥2 doses. Maximum of 25% patients with PD on 
anti–PD-1/PD-L1 + anti–CTLA-4 enrolled. There was no limit to number of prior therapies permitted. 



LEAP-004: BICR-Confirmed Response (Primary 
Endpoint) 

• ORR the same as initial analysis 

• 1 additional patient with CR 

• DCR increased from 65% at initial analysis to 
66% with further follow-up 

• 1 additional patient with SD 

 

1. Arance. JCO. 2023;41:75. 2. Arance. ASCO 2021. Abstr 9504. 

BICR-Confirmed Response 
per RECIST v1.1 

All Patients 
(N = 103) 

ORR, % (95% CI)1 21.4 (13.9-30.5) 

DCR, % (95% CI)2 66.0 (56.0-75.1) 

Best overall response, n (%)1 
 CR 
 PR 
 SD 
 PD 
 Not assessed 

 
3 (2.9) 

19 (18.4) 
46 (44.7) 
30 (29.1) 

5 (4.9) 



C-144-01 Trial: Lifileucel in  
Previously Treated Metastatic Melanoma 

• Multicenter, single-arm phase II study 
• TILs were manufactured at centralized facility, and patients received treatment at regional centers 
• Gen 2 TIL production time: 22 days 

Sarnaik. JCO. 2021;39:2656. Chesney. J Immunother Cancer. 2022;10:e005755. 

Patients with 
unresectable/metastatic 

melanoma; ≥1 prior systemic 
therapy including anti‒PD-1; 

prior BRAF ± MEK inhibitors if 
BRAF V600 mutation positive; 

RECIST v1.1 measurable 
disease; ECOG PS 0-1 

(N = 189) 

Noncryopreserved lifileucel (Gen 1)* 
(cohort 1; n = 30) 

Cryopreserved lifileucel (Gen 2)* 

(cohort 4; n = 87†) 

Cryopreserved lifileucel (Gen 2)*  

(cohort 2; n = 66) 
Lifileucel retreatment* 

(cohort 3; n = 10) 

 Primary endpoint: IRC-assessed ORR (RECIST v1.1) 

 Secondary endpoints: DoR, DCR, PFS, OS, safety 

*Lifileucel 1 x 109 - 150 x 109 cells preceded by cyclophosphamide 60 mg/kg/d IV x 2 d + fludarabine  
25 mg/m2/d IV x 5 d and followed by to 6 doses of IL-2 600,000 IU/kg IV Q8-12h. †Planned n = 75 but 
rapid enrollment led to 87 patients receiving lifileucel and included in full analysis set (cohorts 2 + 4). 



Lifileucel: Best Objective Response (Primary 
Endpoint)  

Response 
Cohort 2 
(n = 66) 

Cohort 4 
(n = 87) 

Cohorts  
2 + 4 

(n = 153) 

ORR, n (%) 23 (34.8) 25 (28.7) 48 (31.4) 

Best overall response, n (%)      

 CR 5 (7.6) 3 (3.4) 8 (5.2) 

 PR 18 (27.3) 22 (25.3) 40 (26.1) 

 SD 24 (36.4) 47 (54.0) 71 (46.4) 

 Non-CR/non-PD* 1 (1.5) 0 1 (0.7) 

 PD 15 (22.7) 12 (13.8) 27 (17.6) 

 NE 3 (4.5) 3 (3.4) 6 (3.9) 

Median DoR,  
mo (range) 

NR  
(1.4+ to 
45.0+) 

10.4  
(1.4+ to 
26.3+) 

NR  
(1.4+ to 
45.0+) 

Median follow-up, mo  36.6  23.5 27.6 

*Patient did not have measurable target lesions by IRC and  
best overall response of non-CR/non-PD per IRC assessment. 

Chesney. J Immunother Cancer. 2022;10:e005755. 

n = 30 

C
h

an
ge

 F
ro

m
 B

as
e

lin
e

 (
%

) 

PD 
SD 
PR 
CR 

n = 110 -100 

-80 

-60 

-40 

-20 

0 

20 

40 

60 

Best % Change From Baseline in Target Lesion SOD 



+ + + 

+ 
+ + + 

+ + + + + + + + + + + + + + + + + + + + + + 

+ 
+ 

+ 
+ + 

+ + + 
+ + 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

0 

20 

40 

60 

80 

100 

0 

20 

40 

60 

80 

100 

Lifileucel: DoR and PFS 

• Median DoR for cohorts 2 + 4: NR (95% CI: 8.3 mo-NR)  
with median study follow-up 27.6 mo  

• Cohort 2: NR (95% CI: NR-NR)  

• Cohort 4: 10.4 mo (95% CI: 4.1-NR) 

• DoR ≥18 mo: 41.7% 

• 39.6% of responses were ongoing at time of data cutoff 

 

• Median PFS for cohorts 2 + 4: 4.1 mo (95% CI: 2.8-4.4)  

• 12-mo PFS: 28.3% (95% CI: 20.8%-36.3%) 

 

Chesney. J Immunother Cancer. 2022;10:e005755. Lifileucel PI. 

DoR PFS 

+ Censored 

Patients at Risk, n Patients at Risk, n 
Mo Mo 

48 38 30 27 26 24 20 15 12 11 10 7 3 2 1 1 0 

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 

153 72 44 34 31 26 24 19 15 12 10 9 5 2 1 1 0 

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 

D
o

R
 (

%
) 

P
FS

 (
%

) 

+ Censored 

Accelerated approval February 16, 2024, for adult patients 
with unresectable or metastatic melanoma previously treated 

with a PD-1‒blocking antibody and  
if BRAF V600 +, a BRAFi ± a MEKi 



Lifileucel: Adverse Events 
• 6 deaths occurred within 30 days after infusion 

• 4 deaths were determined to be due to AEs 
• 3 assessed by investigator to be related to NMA-

LD and/or IL-2 (pneumonia, arrhythmia, acute 
respiratory failure) 

• 1 assessed by investigator to be related to all 
components (intra-abdominal hemorrhage) 

• 2 deaths due to PD 

• TEAE were highest the first 2 wk post therapy, 
then rapidly decreased 

• Safety profile was consistent with underlying 
disease and known safety profiles of NMA-LD 
and IL-2 regimens and was similar between 
cohorts  

AEs Safety Set (n = 156) 

Preferred Term, n (%) Any Grade Grade 3/4 

Thrombocytopenia 129 (82.7) 120 (76.9) 

Chills 117 (75.0) 8 (5.1) 

Anemia 97 (62.2) 78 (50.0) 

Pyrexia 81 (51.9) 17 (10.9) 

Neutropenia 66 (42.3) 45 (28.8) 

Febrile neutropenia 65 (41.7) 65 (41.7) 

Hypophosphatemia 58 (37.2) 41 (26.3) 

Leukopenia 54 (34.6) 42 (26.9) 

Hypotension 52 (33.3) 17 (10.9) 

Fatigue 51 (32.7) 6 (3.8) 

Lymphopenia 49 (31.4) 38 (24.4) 

Diarrhea 48 (30.8) 2 (1.3) 

Chesney. J Immunother Cancer. 2022;10:e005755. 



M14TIL: TIL vs Ipilimumab as Second-line Therapy 
for Patients With Advanced Melanoma 

 Primary endpoint: investigator-assessed PFS (RECIST v1.1, ITT population) 

 Secondary endpoints: PFS (immune-related response criteria), ORR (RECIST v1.1 and immune-related response criteria),  
CR, OS, HRQoL, safety 

 Randomized, controlled phase III study at 2 centers (Denmark and Netherlands) 

Rohaan. NEJM. 2022;387:2113.  

TIL 
Single infusion of 5 x 109 - 2 x 1011 cells* 

(n = 84) 

Ipilimumab  
3 mg/kg IV Q3W, maximum 4 doses 

(n = 84) 

Patients aged 18-75 yr with 
unresectable stage IIIC or IV 

cutaneous melanoma with PD after 
≤1 line of systemic treatment; no 

prior ipilimumab treatment;  
RECIST v1.1 measurable disease;  

LDH ≤2 X ULN; WHO PS 0-1  
(N = 168) 

Stratification by BRAF V600 mutation status, 
line of treatment, and treatment center 

Follow-up 
according to 

protocol 

*TIL infusion was preceded by NMA-LD with cyclophosphamide 
60 mg/kg/d IV x 2 d + fludarabine 25 mg/m2/d IV x 5 d and 
followed by up to 15 doses of IL-2 600,000 IU/kg IV Q8h. 





















Multidisciplinary Approach to Patient Care 

Emergency Dept 

Endocrinology 

Dermatology 

Cardiology 

Rheumatology 

Pulmonary 

Gastroenterology 

Neurology 

Nephrology 

Ophthalmology 

Pharmacy 

Nursing 

Medical Oncology 

Patient 



Gracias por su atención! 



AJCC Version 8 Melanoma Staging 

T N M Clinical Stage 

Tis N0 M0 0 

T1a N0 M0 IA 

T1b N0 M0 IA 

T2a N0 M0 IB 

T2b N0 M0 IIA 

T3a N0 M0 IIA 

T3b N0 M0 IIB 

T4a N0 M0 IIB 

T4b N0 M0 IIC 

Any T, Tis ≥ N1 M0 III 

Any T Any N M1 IV 

Gershenwald. CA Cancer J Clin. 2017;67:472. 





M14TIL: Grade ≥3 Adverse Events in ≥5% of 
Patients 

TIL (n = 80) Ipilimumab (n = 82) 

AE, n (%) Chemotherapy 

Neutropenia 80 (100) 

Thrombocytopenia 71 (89) 

Febrile neutropenia 69 (86) 

Leukopenia 57 (71) 

Hypophosphatemia 20 (25) 

Anemia 16 (20) 

Elevated ALT 7 (9) 

GGT increased 6 (8) 

Elevated AST 4 (5) 

Fatigue 4 (5) 

AE, n (%) TIL + IL-2 

Febrile neutropenia 59 (74) 

Hypophosphatemia 48 (60) 

Fever 36 (45) 

Dyspnea 15 (19) 

Hypertension 11 (14) 

CPK increased 9 (11) 

Rash 9 (11) 

Elevated AST 8 (10) 

Elevated ALT 8 (10) 

Fatigue 7 (9) 

Chills  6 (8) 

GGT increased 6 (8) 

Hypotension 6 (8) 

Hypoxia 5 (6) 

AE n (%) 

Colitis 16 (20) 

Diarrhea 12 (15) 

Elevated ALT 8 (10) 

Elevated AST 7 (9) 

Rash 4 (5) 

Elevated ALP 4 (5) 

 Grade ≥3 AEs in 57% of patients receiving 
ipilimumab 

 Grade ≥3 AEs in 100% of patients 
receiving TIL therapy due to 
lymphodepletion 

Rohaan. NEJM. 2022;387:2113.  






