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Thymoma subtype Obligatory criteria Optional criteria

Type A Occurrence of bland, spindle shaped epithelial cells (at 
least focally); paucity

a
or absence of immature (TdT+) T 

cells throughout the tumor

Polygonal epithelial cells CD20+ epithelial cells

Atypical type A variant Criteria of type A thymoma; in addition: comedo-type 
tumor necrosis; increased mitotic count (>4/2mm

2
); nuclear 

crowding

Polygonal epithelial cells CD20+ epithelial cells

Type AB Occurrence of bland, spindle shaped epithelial cells (at 
least focally); abundance

a
of immature (TdT+) T cells 

focally or throughout tumor

Polygonal epithelial cells CD20+epithelial cells

Type B1 Thymus-like architecture and cytology: abundance of 
immature T cells, areas of medullary differentiation 
(medullary islands); paucity of polygonal or dendritic 
epithelia cells without clustering (i.e.<3 contiguous 
epithelial cells)

Hassall’s corpuscles; perivascular spaces

Type B2 Increased numbers of single or clustered polygonal or 
dendritic epithelial cells intermingled with abundant 
immature T cells

Medullary islands; Hassall’s corpuscles; perivascular spaces

Type B3 Sheets of polygonal slightly to moderately atypical 
epithelial cells; absent or rare intercellular bridges; paucity 
or absence of intermingled TdT+ T cells

Hassall’s corpuscles; perivascular spaces

MNT
b

Nodules of bland spindle or oval epithelial cells surrounded 
by an epithelial cell-free lymphoid stroma

Lymphoid follicles; monoclonal B cells and/or plasma cells 
(rare)

Metaplastic thymoma Biphasic tumor composed of solid areas of epithelial cells in 
a background of bland-looking spindle cells; absence of 
immature T cells

Pleomorphism of epithelial cells; actin, keratin, or EMA-
positive spindle cells

Rare	others
c
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• Phase 2 single-arm.

Patients with 
previously 

treated 
thymoma.

(n:16)

Sunitinib 50mg PO QD for 4 wks then 2 weeks off  

• PR: 6%
• DCR: 81%
• PFS: 8.5 months
• OS: 15.5 months

Remon J, et al. Lan Onc 2016;(97):99-104.



• Phase 2 single-arm.

• Patients with 
previously 

treated 
thymoma.

(n:16)

Pemetrexed 500mg/m2 iv every 21 days for up to 6 cycles

Gbolahan OB, et al. J Thorac Oncol 2018;33(12):1940-1948.

• ORR:27%
• 2 patients with PR
• 2 patients with CR
• PFS: 12.1 months
• mOS: 46.4 months



• Phase 2 single-arm.

Patients with 
previously 

treated 
thymoma.

(n:32)

Everolimus 10mg PO QD 

• DCR: 94%
• TTF: 11.3 months
• RR: 9%
• PFS: 16.6 months
• 1 –year PFS 56%
• 1-year OS 81%

*36% incidence of 
pneumonitis. 3 deaths 
pneumonitis. Zucali PA, et al. JCO 2018;36(4):342-349.



• Phase 2 single-arm.

Pts with previously 
treated thymoma

(n:7)             
       

Pembrolizumab 200mg iv q 3wks 

*72%  of ≥  grade 3 irAEs: -hepatitis 12%
                                                     -myocarditis 9%
                                                     -myasthenia gravis 6%
                                                     -thyroiditis 3% 
                                                     -glomerulonephritis 3%
                                                     -colitis 3%

Cho J, et al. JCO 2019;37:2162-2170. 







• Phase 2 single-arm.

Patients with 
previously 

treated thymic 
carcinoma.

(n:20)

Sunitinib 50mg PO QD for 4 wks then 2 weeks off  
(n:20)

• RR: 26%
• PFS: 7.2 months
• OS at 1 year: 78%
• Median duration 

of response 16.4 
months.

Remon J, et al. Lan Onc 2016;(97):99-104.



• Phase 2 single-arm.

Patients with 
previously 

treated thymic 
carcinoma.

(n:18)

Everolimus 10mg PO QD 
(n:18)

• RR: 20%
• PFS: 5.6 months
• OS: 14.7 months

*36% incidence of 
pneumonitis. 3 deaths 
pneumonitis.

Zucali PA, et al. JCO 2018;36(4):342-349.



• Phase 2 single-arm.

• Patients with 
previously 

treated thymic 
carcinomas.

(n:11)

Pemetrexed 500mg/m2 iv every 21 days for up to 6 cycles

Gbolahan OB, et al. J Thorac Oncol 2018;33(12):1940-1948.

• ORR: 9%
• 1 patient had a PR
• PFS: 2.9 months
• mOS: 9.8 months



• Phase 2 single-arm.

Pts with previously 
treated TET.

(n:19): -12 thymic      
carcinomas

-11 thymoma

Regorafenib 160mg daily for 21 days then 7 days 
off.

• PR: 5%
• SD: 73%
• PD: 10%
• DCR: 78%
• mPFS: 9 months 

Perrino M, et al. JCO 2018;36:abstr 8579.



• Phase 2 single-arm.

Patients with 
previously 

treated thymic 
carcinoma.

(n:26)

Pembrolizumab 200mg iv q 3wks 
(n:26)

• RR: 19%
• PFS: 6.1 months
• OS: 14.5 months
*High rate of irAEs

Cho J, et al. JCO 2019;37:2162-2170. 



• Phase 2 single-arm.

Patients with 
previously 

treated thymic 
carcinoma.

(n:40)

Pembrolizumab 200mg iv q 3wks 
(n:26)

• RR: 22%
*High rate of irAEs

Giaccone G, et al. Lancet Oncol 2018;19(3):347-355.



• Phase 2 single-arm.

Pts with previously 
treated TET.

(n:29): -18 thymic    
          carcinomas 

               -11 thymoma

Lenvatinib 24mg daily.

• ORR: 38%
• DCR: 76%
• PFS at 6m 64%
• PFS at 12m 30%
*Grade 3 hypertension 64%

Benitez JC, et al. ASCO 2022;PS8585.



Pts with previously 
treated TET.

(n:48): -23 thymic    
          carcinomas 

               -25 thymoma

• Phase 2 single-arm.

Palbociclib 125mg daily for 21 days then 7 days off.

• PR: 12%
• PFS at 6 months: 60%
• mPFS: 11 months 
• mOS: 26 months
*AEs:-neutropenia 62%
            -anemia 37%
            -thrombocytopenia 29%

Ahn MJ, et al. ASCO 2022;PS8576.



• Phase 2 single-arm.

Pts with previously 
treated TET.

(n:9): -5 thymic                  
      carcinomas 

               -4 thymoma

PT-112 360mg/m2 iv on days 1, 8, and 15 of a 28-day cycle.

• SD: 89%
• PD: 11%
• mPFS: 6.2 months 
*AEs:-peripheral neuropathy 60%    

     - myalgias 50%
             -anemia 50%

McAdams M, et al. ASCO 2023;e20647.





• Anthracycline and platinum based chemotherapy combinations remain 
the standard treatment of choice for metastatic thymomas.

• Single agent pemetrexed is a good second line treatment option.

• Everolimus is an effective treatment option albeit with a high-risk of 
pneumonitis.

• Sunitinib is not recommended due to the lack of c-Kit mutations.

• Immune check point inhibitors should not be used in patients with 
thymomas due to the high incidence of irAEs.






