
Supplemental Table 1. Transcription levels of CD8α, granzyme B (GZMB), FoxP3, PD-L1, 
CTL- and Treg-attracting chemokines, as well as ratios of CD8α/FoxP3, GZMB/FoxP3, 
CCL5/CCL22 and CXCL10/CCL22 (N=6 patients) were measured using RT-PCR (TaqMan).  
All gene expression levels were normalized for HPRT1 housekeeping gene in each sample. 
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Supplemental Table 2. Adverse events, definitely, probably or 
possibly related to CKM, as determined by CTCAEv5.0.     

 

Adverse events definitely, 
probably, or possibly 
related to CKM 

Grade 1 

N (%) 
Grade 2 

N (%) 

Grade 3 

N (%) 

Grade 4  

N (%) 

Grade 5  

N (%) 

Hematologic 

ITP 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Gastrointestinal 

Mouth bleeding 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Nausea 1 (12.5) 3 (37.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Vomiting 1 (12.5) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

General 

Chills 6 (75.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Fatigue 2 (25.0) 2 (25.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Malaise 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Pain 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Pyrexia 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Laboratory 

ALT increase 3 (37.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

AST increase  3 (37.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

ALP increase 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Lymphocyte count decrease 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Neutrophil count decrease 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Platelet count decrease 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 

WBC count decrease 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Metabolism and Nutrition 

Decreased appetite 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Neurological 

Dizziness 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Headache 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Taste disorder 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Cutaneous 

Night sweats 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Petechiae 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Rash 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Vascular 

Hot flashes 3 (37.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Hypotension 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Abbreviations: ALP- alkaline phosphatase, ALT- alanine aminotransferase; AST- aspartate transaminase; ITP- 

immune thrombocytopenic purpura; WBC- white blood cell  
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Supplemental Table 3. Adverse events, definitely, probably, or 
possibly related to pembrolizumab as determined by CTCAEv5.0  
  

Adverse events definitely, 
probably, or possible 
related to pembrolizumab 

Grade 1 

N (%) 
Grade 2 

N (%) 

Grade 3 

N (%) 

Grade 4 

N (%) 

Grade 5 

N (%) 

Hematologic 

ITP 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Ophthalmic 

Eye disorder 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Gastrointestinal 

Mouth bleeding 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

General 

Fatigue 0 (0.0) 2 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Laboratory 

ALP increase 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Lymphocyte count decrease 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Platelet count decrease 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 

Metabolism and Nutrition 

Myalgia 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Respiratory 

Dyspnea 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Hypoxia 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Pneumonitis 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 

Cutaneous 

Petechiae 1 (12.5) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 

Pruritis 2 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Rash 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Abbreviation: ALP- alkaline phosphatase, ITP- immune thrombocytopenic purpura 
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Supplemental Table 4. Demographic and clinical characteristics and treatment response of patients on 
the study. A total of 8 patients were enrolled on this study with two patients (PT2 and PT3) receiving prior 
treatments in the metastatic setting. Four patients were alive at the data cut-off of January 24, 2023. Best 
response assessments by RECISTv1.1 and irRECIST were concordant for all patients.  
 

PT Age  

at Dx 

Race PD-L1 

(%) 

Sites of  

metastasis 
at treatment 

initiation 

Prior lines  

of systemic  
treatment for  
metastatic  

disease  

Pre- & Post-  

CKM tissue 
analyzed 

BR 

(RECIST v1.1) 

Time to BR 

(days) 

BR 

(irRECIST) 

Response 

Duration  
(days) 

Status 

1 74 C 10 chest wall, lungs, pleura 0 No PD* 119 irPD A 

2 42 C 0 LN, muscle, pleura, skin 4 No PD 45 irPD D 

3 33 AA 10 bone, LN, s/c tissue 1 Yes SD 50# irSD 69 D 

4 66 C 0 breast, liver 0 Yes PD 56 irPD D 

5 38 C 0 LN, liver, lung, peritoneum 0 Yes PD 42 irPD D 

6 69 C 5 LN 0 Yes SD 60 irSD 105 A 

7 63 C 10 LN, s/c tissue 0 Yes SD 58 irSD 68 A 

8 36 C 1 bone, liver, lung, LN, s/c tissue 0 Yes PD 51 irPD A 

* PT1 continued to have PR after PD per RECIST v1.1 and continues pembrolizumab until the data cut-off date. 

# Unscheduled scan performed after 50 days for thrombocytopenia and shortness of breath showed evidence of response 

Abbreviations: A- alive; AA- African American; BR- best response; C- Caucasian; CKM- chemokine modulation; D- dead; Dx- diagnosis; LN- lymph node; PD- progressive disease; PR- partial response; 

s/c- subcutaneous  
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Supplemental Figure 1. PD-L1 expression levels in pre- and post-CKM treatment tumor biopsies 
were measured using RT-PCR (N=6 patients). Data show in-patient fold increases (post- versus 
pre-treatment; relative to HPRT1) for PD-L1 gene transcripts.  
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Supplemental Figure 2. Transcription levels of CD8α (N=3 patients) in paired peritumoral biopsies 
obtained pre- and post-CKM treatment were evaluated by RT-PCR and expressed as (A) in-patient fold 
increases (post- versus pre-treatment; relative to HPRT1) and (B) raw values (relative to HPRT1). 
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Supplemental Figure 3. Changes in the immune cell subsets circulating in the peripheral blood were 
measured by (A) multi-parameter flow cytometry and (B) RT-PCR (N = 7). Patient 3, who later 
developed ITP, demonstrated the highest relative percentage of CD3+CD8+ T cells in the blood by multi-
parameter flow cytometry at baseline, day 2, day 7 and week 3. RT-PCR measured expression of CD8⍺ 
in PBMCs at baseline, day 2, day 7, and week 3 and showed analogous changes. 
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