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Figure 1: PRISMA flow diagram summarising the systematic review process 
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Figure 2: Systematic review results. 
A. Heatmap summarising the findings of the systematic review. Studies are grouped according to 

treatment intent and study type. Percentages of studies fulfilling each criteria are indicated at the 
bottom of each column. 

B. Proportions of studies using different anticancer treatments. IO = immunotherapy, TKI = VEGFR 
directed tyrosine kinase inhibitor. “Multiple 1st line treatments” indicates all the patients received 
1st line therapy, but different therapies were included. 

C. Proportions of studies including each histological type. “Multiple histologies” indicates more than 
one histological subtype was included in the study. 

D. Summary of trial phase for prospective studies 
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Figure 3: Sampling strategy and microscopic assessment of pathological response.
A. Tumour is divided along maximal dimension of tumour bed. 
B. Macroscopic examination of the cut surface, including recording of the maximal dimension of the 

tumour bed. The cut surface should be photographed for reference. Fresh research samples may be 
taken at this point. The locations of research samples should be mapped using a systematic method. 
Normal kidney samples should be taken at least 5mm away from the tumour margin. 

C. After fixation, the tumour is sectioned at intervals of <10mm. 10mm of adjacent normal tissue 
should be included. 

D. Microscopic slides are assessed to estimate the percentage residual viable tumour and necrosis. 
When calculating the percentage residual viable tumour, the total tumour bed area should be used. 
i.e. the area inclusive of any viable tumour and necrotic areas. Standard pathological assessments 
should also be conducted including histological subtype, grade and ypT staging. 
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Figure 4. Macroscopic and microscopic assessment of response to neoadjuvant therapy. 

A. Nephrectomy specimen after treatment with ipilimumab and nivolumab. Total tumour bed 

marked in blue, area with necrosis/fibrosis in black, viable tumor in red. Normal kidney 

parenchyma in green, renal adipose tissue in purple. Macroscopic response was estimated: 

viable tumour area (17)/ total tumour bed area (100) x 100 = 17%, documented as 20% (to 

nearest 10% interval).

B. Nephrectomy specimen after treatment with ipilimumab and nivolumab. Tumour shows 

characteristic heterogeneity of clear cell renal cell carcinoma with yellow/brown solid areas 

(yellow lines), haemorrhagic areas (black lines), sclerotic areas (grey line). Normal kidney 

parenchyma in green. No response to neo-adjuvant immunotherapy was observed. 

C. Classic clear cell renal cell carcinoma, with viable clear cell morphology (black line), sclerotic 

acellular areas (red line) and haemorrhagic areas (green line). The sclerotic area should not 

be confused with response to therapy. 

D. Clear cell carcinoma with response to neo-adjuvant therapy. In the background a fibrotic 

area with diffuse infiltration of lymphoid cells. Viable tumour areas in black, to the left (red 

lines) tertiary lymphoid structures. Note the patchy distribution of small areas with viable 

tumour. Since this cannot be observed grossly, extensive sampling is advised. Residual 

viable tumour was assessed at <10% of the tumour bed area: major pathological response. 
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