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The instructions were as follows: 

 

 

 

 

 

 

ASQGIDNWLGWYQQKPGK [m/z 1038.50 > 1091.55 (y9)] was selected as the signature peptide of 



to the best of our knowledge, was inconsistent with previously published 

signature peptides. 
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Figure S1. CONSORT diagram

PK analysis (n = 131)

Assessed for eligibility (n = 208)

Excluded (n = 134)
• Ramucirumab infusion 2
• Prior treatment 2
• No prior treatment

Primary cohort (n = 32)

Excluded (n = 42)
• No consent

Additional cohort (n = 105)
• Ramucirumab infusion 2 
• Prior treatment 2 
• No prior treatment
• Study sample available

Study sample unavailable (n = 6)

Abbreviation: PK, pharmacokinetics
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Figure S2. Typical calibration curve (3–200 μg/mL) 



Figure S3. 
LC-MS chromatograms of ramucirumab with 
nSMOL proteolysis in human serum 

LLOQ
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In
te

ns
ity

 (m
ax

im
um

 5
00

0)

Retention time
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Abbreviation: LC-MS, liquid chromatography-mass spectrometry; 
nSMOL, nano-surface and molecular-orientation limited proteolysis; 
LLOQ, lower limit of quantitation



Figure S4. Kaplan–Meier estimates of survival by study cohort

Median PFS (95% CI): 5.1 (4.4–5.7) months Median OS (95% CI): 14.7 (9.8–17.0) months

Abbreviation: PFS, progression free survival; OS, overall survival; CI, confidence interval; NR, not reached

(A) (B)

(C) (D)

PFS in overall cohort OS in overall cohort

PFS by study cohort OS by study cohort
Median PFS (95% CI)
primary cohort: 5.3 (4.3–6.5) months
additional cohort: 5.0 (4.1–6.0) months
HR = 0.93 (0.61–1.41), p = 0.720

Median OS (95% CI)
primary cohort: NR (9.6–NR) months
additional cohort: 12.9 (9.2–16.4) months
HR = 1.81 (0.98–3.38), p = 0.005



Figure S5. Kaplan–Meier estimates of survival by GPS

Abbreviation: GPS, Glasgow prognostic score; PFS, progression free survival; OS, overall survival; CI, confidence interval; HR, hazard ratio

Median PFS (95% CI)
GPS 0: 6.0 (4.7–7.0) months
GPS 1: 5.2 (3.9–6.7) months
GPS 2: 3.2 (2.3–4.4) months

(A) (B)

Median OS (95% CI)
GPS 0: 17.5 (14.8–30.9) months
GPS 1: 9.0 (6.1–20.4) months
GPS 2: 9.0 (5.1–12.0) months

Median PFS (95% CI)
GPS 0 or 1: 5.7 (4.8–6.4) months
GPS 2: 3.2 (2.3–4.4) months
HR = 2.28 (1.53–3.40), p < 0.001

Median OS (95% CI)
GPS 0 or 1: 16.6 (12.9–20.4) months
GPS 2: 9.0 (5.1–12.0) months
HR = 1.98 (2.26–3.12), p = 0.003

PFS OS

PFS OS



Table S1. Within-run and between runs reproducibility

LLOQ LQC MQC HQC
Concentration (μg/mL) 3.00 9.00 60.0 160

Assay 1 Accuracy (%) 94.0 104 104 106
(n = 5) Precision (%) 5.3 2.0 3.5 4.2
Assay 2 Accuracy (%) 99.2 91.3 87.2 91.6
(n = 5) Precision (%) 14.0 3.7 1.9 11.7
Assay 3 Accuracy (%) 119 102 98.8 96.5
(n = 5) Precision (%) 16.5 4.5 1.0 2.5
Overall Accuracy (%) 104.2 99.1 96.6 98.1

Precision (%) 16.7 6.6 7.8 9.1

Abbreviations: LLOQ, lower limit of quantification; LQC, low quality control; MQC, middle quality control; HQC, high quality control



Table S2. Overall adverse events

Laboratory findings Any grade % % Symptoms Any grade % Grade 3 % Ramucirumab-characteristic events Any grade % %
Anemia 47 34.3 7 5.1 Malaise 77 56.2 1 0.7 Epistaxis 25 18.2 0 0.0
Aspartate aminotransferase increased 45 32.8 1 0.7 Anorexia 77 56.2 1 0.7 Proteinuria 16 11.7 0 0.0
Hypoalbuminemia 39 28.5 1 0.7 Alopecia 70 51.1 NA NA Hypertension 11 8.0 0 0.0
White blood cell decreased 32 23.4 20 14.6 Constipation 54 39.4 1 0.7 Febrile neutropenia 8 5.8 8 5.8
Alanine aminotransferase increased 27 19.7 1 0.7 Nail changes 52 38.0 0 0.0 Gastrointestinal hemorrhage 6 4.4 3 2.2
Neutrophil count decreased 23 16.8 23 16.8 Dysgeusia 41 29.9 NA NA Bronchopulmonary hemorrhage 4 2.9 0 0.0
Platelet count decreased 22 16.1 2 1.5 Nausea 39 28.5 0 0.0 Hematuria 3 2.2 1 0.7
Hyperkalemia 20 14.6 0 0.0 Mucositis oral 39 28.5 0 0.0 Thromboembolic event 2 1.5 1 0.7
Alkaline phosphatase increased 12 8.8 1 0.7 Peripheral sensory neuropathy 38 27.7 0 0.0 Retinal hemorrhage 1 0.7 0 0.0
Blood lactate dehydrogenase increased 12 8.8 0 0.0 Edema 25 18.2 0 0.0 Superficial thrombophlebitis 1 0.7 0 0.0
GGT increased 9 6.6 2 1.5 Fever 18 13.1 0 0.0 Oral hemorrhage 1 0.7 0 0.0
Hyponatremia 8 5.8 0 0.0 Diarrhea 17 12.4 0 0.0 Intracranial hemorrhage 1 0.7 0 0.0
Creatinine increased 2 1.5 0 0.0 Skin disorders 17 12.4 0 0.0
Hyperuricemia 1 0.7 0 0.0 Vomiting 8 5.8 0 0.0
Hypernatremia 1 0.7 0 0.0 Pneumonitis 3 2.2 3 2.2
Hypokalemia 1 0.7 0 0.0 Cough 3 2.2 0 0.0

Skin hyperpigmentation 3 2.2 0 0.0
Urinary tract infection 2 1.5 1 0.7
Sepsis 1 0.7 1 0.7
Lung infection 1 0.7 1 0.7
Peritoneal infection 1 0.7 1 0.7
Stomach pain 1 0.7 0 0.0
Abdominal pain 1 0.7 0 0.0
Arthralgia 1 0.7 0 0.0
Herpes simplex reactivation 1 0.7 0 0.0
Hiccups 1 0.7 0 0.0
Vestibular disorder 1 0.7 0 0.0



Table S3. Profile of ramucirumab trough concentration in the primary cohort

Pre C1 C2 C3 C4 C5 C6 C7 C8

Number of cases 32 26 27 24 19 16 12 8 5

Median trough concentration (μg/mL) 0 20.1 21.6 27.5 28.9 35.1 33.7 38.7 29.8

95% CI 0-0 13.3–30.6 11.3–33.2 12.7–41.7 19.4–41.5 16.1–61.4 17.9–54.9 10.4–85.4 22.3–58.8

Abbreviations: CI, confidence interval; C, cycle



Table S4. Profile of ramucirumab study samples

(A) Profile of ramucirumab study samples (B) Profile by study cohort (C) Profile by GPS

quartile number of cases Median Ctrough (μg/mL) range Cohort Number of cases Median Ctrough (μg/mL) IQR Group Number of cases Median Ctrough (μg/mL) IQR

Q1 33 BLQ primary 26 20.1  12.1 – 39.9 GPS 0 or 1 85 16.7  10.2 – 24.4

Q2 33 12 additional 105 14.4 6.6 – 20.1 GPS 2 46 12  4.2 – 17.5

Q3 32 17.5

Q4 33 29.6

Abbreviations: BLQ, below lower limit of quantification; IQR, interquartile range; GPS, Glasgow prognostic score



Table S5. Ramucirumab trough concentration after the first infusion and ramucirumab-characteristic adverse events

n % n % p-value
Hypertension 1 3.0 10 10.2 0.289
Bleeding 7 21.2 30 30.6 0.374
Proteinuria 6 18.2 10 10.2 0.231
Febrile neutropenia 5 15.2 3 3.1 0.024

Q1 (n = 33) Q2-4 (n = 98)



Table S6. Cox regression analysis for progression-free survival

HR 95% CI p-value HR 95% CI p-value

Clinical stage (IV/recurrent vs III) 0.85 0.55–1.33 0.489 0.87 0.55–1.39 0.558

EGFR mutation (positive vs negative or unknown) 0.73 0.50–1.06 0.099 0.7 0.47–1.04 0.077

ECOG-Performance Status (2 vs 0/1) 1.78 0.82–3.86 0.143 1.72 0.79–3.78 0.173

Ramucirumab trough concentration (Q2-4 vs Q1) 0.7 0.45–1.07 0.097 0.65 0.41–1.01 0.054

Abbreviation: ECOG; Eastern cooperative oncology group; CI, confidence interval; HR, hazard ratio; PFS, progression free survival

univariate analysis multivariate analysis



Table S7. Cox regression analysis for overall survival

HR 95% CI p-value HR 95% CI p-value

Clinical stage (IV/recurrent vs III) 0.76 0.45–1.29 0.308 0.75 0.42–1.31 0.306

EGFR mutation (positive vs negative or unknown) 1.1 0.70–1.72 0.675 1.08 0.68–1.73 0.743

ECOG-Performance Status (2 vs 0/1) 1.88 0.75–4.67 0.176 1.61 0.62–4.16 0.328

Ramucirumab trough concentration (Q2-4 vs Q1) 0.51 0.30–0.85 0.011 0.53 0.31–0.90 0.020

Abbreviation: ECOG; Eastern cooperative oncology group; CI, confidence interval; HR, hazard ratio; OS, overall survival

Univariate analysis Multivariate analysis


