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FIGHT-202: List of FIGHT-202 investigators and recruitment numbers 

Country Investigator Affiliation 
Patients 

Recruited,* n 

United States Vaibhav Sahai University of Michigan Cancer Center 8 

France Antoine Hollebecque Institute Gustave Roussy (IGR) 7 

United States Charles Lopez Oregon Health & Science University 7 

United States Raed Al-Rajabi University of Kansas Cancer Center 7 

United States Daniel Catenacci University of Chicago Medical Center 6 

Korea Do-Youn Oh Seoul National University Hospital 5 

United States Andrew Paulson Texas Oncology-Baylor Charles A. Sammons 5 

Italy Davide Melisi Azienda Ospedaliera Di Verona-Policlinico G.B. Rossi 4 

United States Adrian Murphy Sidney Kimmel Cancer Center 4 

United States David Gallinson Summit Medical Group 4 

Germany Arndt Vogel Hannover Medical School 3 

Spain Teresa Macarulla Mercade Hospital General Universitari Vall d’Hebron 3 

United States Efrat Dotan Fox Chase Cancer Center 3 

United States Ghassan Abou-Alfa Memorial Sloan Kettering Cancer Center 3 

United States Hani Babiker University of Arizona Cancer Center  3 

United States Mitesh Borad Mayo Clinic Hospital 3 

United States Paul Oberstein Perlmutter Cancer Center 3 

United States Sam Lubner University of Wisconsin Hospital and Clinic 3 

United States Takefumi Komiya Parkview Research Center 3 

Israel Ayala Hubert Hadassah Hebrew University Medical Center Ein Karem Hadassah 2 

Italy Luca Gianni Ospedale San Raffaele 2 

Japan Makoto Ueno Kanagawa Cancer Center 2 

Korea Woo Jin Lee National Cancer Center 2 

Korea Yeul Hong Kim Korea University Anam Hospital 2 

Thailand Busyamas Chewaskulyong Maharaj Nakorn Chiang Mai Hospital 2 

United Kingdom Mairead Mcnamara The Christie NHS Foundation Trust 2 

United States Allen Cohn Rocky Mountain Cancer Center 2 

United States Bassam Estfan Cleveland Clinic 2 

United States Donald Richards Texas Oncology - Tyler 2 

United States Irina Dobrosotskaya Henry Ford Health System 2 

United States Minal Barve Mary Crowley Cancer Research Center 2 

United States Philip Gold Swedish Cancer Institute 2 

United States Stacey Stein Yale New Haven Hospital 2 

Belgium Anne Demols ULB Hôpital Erasme 1 

Belgium Philippe Vergauwe AZ Groeninge - Campus Kennedylaan 1 

France 
Carlos Alberto Gomez-

Roca 
Institut Claudius Regaud Oncopole Toulouse 

1 

France Eric Assenat Hôpital Saint Eloi 1 

France Laurent Mineur Institut Sainte Catherine 1 

Germany Gunnar Folprecht University Clinic Carl Gustav Carus, Technical University Dresden 1 

Germany Marianne Sinn Charite Universitaetsmedizin Berlin - Campus Charite Mitte 1 

Israel Ravit Geva Tel Aviv Sourasky Medical Center 1 

Italy Guglielmo Nasti Istituto Nazionale Tumori IRCCS Fondazione G. Pascale 1 

Italy Michele Maio 
Azienda Ospedaliera Universitaria Senese Policlinico Santa Maria 
Alle Scotte 

1 

Korea Heung-Moon Chang Asan Medical Center 1 

Korea Jin-Hyeok Hwang Seoul National University Bundang Hospital 1 

Korea Seungmin Bang Severance Hospital Yonsei University Health System 1 

Spain Marta Martin Richard Hospital de la Santa Creu i Sant Pau 1 

Taiwan Li-Yuan Bai China Medical University Hospital 1 

Thailand 

 
Kritiya Butthongkomvong Udonthani Cancer Hospital 

1 

Thailand Krittiya Korphaisarn Siriraj Hospital 1 

United Kingdom Daniel Palmer The Clatterbridge Cancer Centre 1 

United Kingdom Debashis Sarker Guy’s and St Thomas’ NHS Foundation Trust 1 

United Kingdom Harpreet Wasan Imperial College Healthcare NHS Trust - Hammersmith Hospital 1 

United Kingdom Kein Yim Velindre Cancer Centre 1 

United States Anthony Shields Karmanos Cancer Institute 1 

United States David Imagawa 
Chao Family Comprehensive Cancer Center University of California, 
Irvine 

1 

United States Ignacio Garrido Laguna Huntsman Cancer Institute at University of Utah 1 

United States Justin Favaro Oncology Specialists of Charlotte 1 
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United States Kristi Mcintyre Texas Oncology - Dallas Presbyterian Hospital 1 

United States Manik Amin Washington University School of Medicine 1 

United States Marcus Noel University of Rochester, James P. Wilmot Cancer Center 1 

United States Mark Johns Oncology Hematology Care, Inc. 1 

United States Mike Cusnir Mount Sinai Medical Center Comprehensive Cancer Center 1 

United States Paul Ritch Medical College of Wisconsin 1 

United States Sarah Davis Anschutz Cancer Pavilion - University of Colorado 1 

United States Stefano Tarantolo Midwest Cancer Center & Nebraska Cancer Specialists 1 

United States Thomas George University of Florida Health Shands Hospital 1 

Belgium Eric Van Cutsem UZ Leuven 0 

Belgium Francesco Puleo Institut Jules Bordet 0 

Belgium Stephanie Laurent Universitair Ziekenhuis Gent 0 

France Eric Vibert Hôpital Paul-Brousse 0 

France Olivier Rosmorduc Hôpital Universitaire Pitié-Salpêtrière 0 

France Romain Coriat A.P.H. Paris Hôpital Cochin 0 

France Sandrine Faivre Hôpital Beaujon 0 

Germany Albrecht Hoffmeister Universitätsklinikum Leipzig Aör 0 

Germany Frank Lammert Universitätsklinikum des Saarlandes 0 

Germany Harald Schmalenberg Krankenhaus Dresden-Friedrichstadt 0 

Germany Marcus Woerns Universitätsmedizin Der Johannes Gutenberg-Universität Mainz, III 0 

Germany Maria Gonzalez Carmona Universitätsklinikum Bonn Aoer 0 

Germany Michael Bitzer Universitaetsklinikum Tubingen 0 

Israel Einat Shacham-Shmueli Sheba Medical Center 0 

Israel Salomon Stemmer Rabin Medical Center - Beilinson Hospital 0 

Italy Alba Brandes Ospedale Bellaria 0 

Italy Emiliano Tamburini Ospedale Degli Infermi - Rimini 0 

Italy Evaristo Maiello I.R.C.C.S. Casa Sollievo Della Sofferenza 0 

Italy Francesco Leone Fondazione Del Piemonte Per L'Oncologia IRCC Candiolo 0 

Italy Giammarco Surico Presidio Ospedaliero Vito Fazzi 0 

Italy Gianluigi Giannelli Azienda Ospedaliera Saverio de Bellis 0 

Italy Giovanni Luca Frassineti Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori 0 

Italy Mario Mandala Ospedale Papa Giovanni XXIII 0 

Italy Roberto Bordonaro Presidio Ospedaliero Garibaldi Nesima 0 

Italy Stefano Tamberi Ospedale Degli Infermi - Faenza 0 

Japan Kazuya Sugimori Yokohama City University Medical Center 0 

Japan Kentaro Sudo Chiba Cancer Center 0 

Japan Manabu Muto Kyoto University Hospital 0 

Japan Masato Ozaka Cancer Institute Hospital of JFCR 0 

Japan Masatoshi Kudo Kindai University Hospital 0 

Japan Masayuki Furukawa National Hospital Organization Kyushu Cancer Center 0 

Japan Naoya Kato Chiba University Hospital 0 

Japan Satoshi Shimizu Saitama Cancer Center 0 

Japan Takamichi Kuwahara Aichi Cancer Center Hospital 0 

Japan Tatsuya Ioka Osaka International Cancer Institute 0 

Japan Tomoya Yokota Shizuoka Cancer Center 0 

Japan Yasuo Hamamoto Keio University Hospital 0 

Korea Joon Oh Park Samsung Medical Center 0 

Korea Young Koog Cheon Konkuk University Medical Center 0 

Spain Adelaida Garcia Velasco Ico Girona 0 

Spain Andres Muñoz Martin Hospital General Universitario Gregorio Marañon 0 

Spain 
Bruno Sangro Gomez 
Acebo 

Clinica Universidad De Navarra (CUN) 
0 

Spain Carmen Guillen Ponce Hospital Universitario Ramon Y Cajal 0 

Taiwan Chia-Jui Yen National Cheng Kung University (NCKU) Hospital 0 

Taiwan Chih-Hung Hsu National Taiwan University Hospital 0 

Taiwan Yee Chao Taipei Veterans General Hospital 0 

Thailand Luangyot Thongthieang Khon Kaen Hospital 0 

Thailand Narong Khuntikeo Srinagarind Hospital 0 

Thailand Suebpong Tanasanvimon King Chulalongkorn Memorial Hospital 0 

United Kingdom Bristi Basu Addenbrooke's Hospital 0 

United Kingdom Jeff Evans Beatson West of Scotland Cancer Centre 0 

United Kingdom Jonathan Wadsley Weston Park Hospital 0 

United Kingdom Kathryn Connolly Aberdeen Royal Infirmary 0 

United Kingdom Tamas Hickish 
The Royal Bournemouth and Christchurch Hospitals NHS Foundation 

Trust-Royal Bournemouth Hospital 

0 

United States Aiwu He Georgetown University Hospital 0 
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United States Allyson Harroff Texas Oncology-San Antonio Stone Oak 0 

United States Amit Mahipal Mayo Clinic Rochester 0 

United States Anwar Khurshid Texas Oncology 0 

United States Ari Baron Pacific Hematology & Oncology 0 

United States Barry Brooks Texas Oncology - Medical City Dallas 0 

United States Daniel Gruenberg Compass Oncology The Northwest Cancer Specialists 0 

United States Davendra Sohal Cleveland Clinic 0 

United States Donald Wender Siouxland Hematology-Oncology Associates, LLP 0 

United States James Atkins Southeastern Medical Oncology Center 0 

United States Jocelyn Tan VA Pittsburgh Healthcare System 0 

United States Jonathan Bleeker Sanford Cancer Center - Sioux Falls 0 

United States Kabir Mody Mayo Clinic Florida 0 

United States Karin Armstrong Minnesota Oncology Hematology, PA 0 

United States Mary Crow Renovatio Clinical 0 

United States Max Sung Mount Sinai Hospital 0 

United States Michael Guarino Christiana Care Helen F. Graham Cancer Center 0 

United States Muhammad Beg University of Texas Southwestern Medical Center 0 

United States Musaberk Goksel Alaska Urological Institute 0 

United States Patrick Cobb St. Vincent Healthcare Cancer Center 0 

United States Raymond Wadlow Virginia Cancer Specialists-Fairfax 0 

United States Robert Marsh Northshore University Health System 0 

United States Shachi Gupta Arizona Oncology Associates 0 

United States Thomas Anderson Texas Oncology - Grapevine 0 

United States Thomas Harris Texas Oncology, PA - Waco 0 

United States Vivek Sharma University of Louisville James Graham Brown Cancer Center 0 

*As of the data cut off date (March 22, 2019) 

Genomic analysis 

Comprehensive genomic profiling was performed using the FoundationOne® assay, which uses hybrid capture-based 

DNA target enrichment to identify somatic genomic alterations in the coding regions of 315 cancer-related genes 

and introns from 28 genes often rearranged in cancer. Detected somatic alterations include base substitutions, 

insertions, deletions, copy number alterations, and rearrangements.  

 

Rearrangements involving FGFR2 are further classified as fusions if the genomic breakpoint is within the intron 

17/exon 18 hotspot and the gene partner is known in the literature or is a novel partner that is predicted to be in-

frame with FGFR2. Other reported FGFR2 rearrangements include those with genomic breakpoint in the FGFR2 

intron 17/exon 18 hotspot but with (1) a novel partner gene that is predicted to be out-of-frame or out-of-strand, or 

(2) no partner gene (designated as partner N/A or intron 17 rearrangement). 

 

Management of hyperphosphataemia 

Hyperphosphataemia was managed using one or more of the following strategies: (1) a low phosphate diet (initiated 

if serum phosphate level >5·5 mg/dL and ≤7 mg/dL); (2) phosphate binders (a low phosphate diet was 

initiated/continued and phosphate-binding therapy initiated once serum phosphate level was >7 mg/dL); (3) diuretics 

(a low phosphate diet was continued, phosphate-binding therapy adjusted, and a phosphaturic agent was 

started/continued). Serum phosphate monitoring was continued for at least twice a week until a return to normal 

range was achieved. 

 

Population pharmacokinetics analysis methodology 

 

Model development 

Pharmacokinetic samples were obtained at cycle (C) 1 day (D) 8: predose, 1–2 hours postdose, and 4–12 hours 

postdose. A total of 392 plasma pemigatinib concentration records from 136 patients with cholangiocarcinoma 

enrolled in study FIGHT-202 were available for population pharmacokinetic (PK) modelling. The population PK 

was performed using the pooled PK data from the present FIGHT-202 study as well as from FIGHT-101 (a phase 

1/2 dose-escalation and dose-expansion study in patients with advanced malignancies [NCT02393248])1 and 

FIGHT-102 (a phase 1 monotherapy study in Japanese patients with advanced malignancies [NCT03235570]).2 

 

The population PK analysis was performed using NONMEM® (Version 7·4·1, Icon development Solutions, Ellicott 

City, Maryland, USA). One- and two-compartment disposition models with first-order absorption and linear 
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elimination were tested to build base structural model for participants with cancer. The candidate covariates (subject 

demographics, disease-related variables, and clinical laboratory variables) were incorporated into the PK model as 

fixed-effect parameters by making the typical values of the structural PK parameters a function of the covariate. 

NONMEM regression analysis was performed on the model with covariate parameters being added in a stepwise 

univariate fashion during the forward selection process and subtracted stepwise in the model reduction (backward 

elimination) process. The Likelihood Ratio Test was used to evaluate the significance of incorporating parameters 

into or removing parameters from the population model. The accuracy and robustness of the final population PK 

model was investigated using a visual predictive check method.   

 

Exposure-response analysis methods 

For pemigatinib exposure and change in serum phosphate from baseline, exploratory analyses of association 

between the three exposure parameters (steady-state maximal concentration [Cmax,ss], steady-state maximal 

concentration [Cmin,ss], and steady-state area under the curve [AUCss]) and the responses were performed, and the 

one with the strongest association was chosen, based on objective function criteria, for the exposure-response 

modelling. In addition, change of serum phosphate from baseline following treatment of pemigatinib and the 

proportion of patients with an objective response was also evaluated. 

 

Relationship between exposure and change in serum phosphate concentration from baseline 

A total of 136 patients having both PK and serum phosphate records were included in the analysis dataset. The 

average serum phosphate concentration of C1D8 and C1D15 change from baseline and population PK model–

simulated pemigatinib steady-state exposure (Cmax,ss, Cmin,ss, and AUCss) from FIGHT-202 were used for analysis.  

 

A basic Emax model was evaluated to characterise the average serum phosphate concentrations of C1D8 and C1D15 

change from baseline as a function of pemigatinib steady-state exposures (Cmax, Cmin, and AUC). The structural Emax 

model was parameterised in terms of the maximum change in serum phosphate concentration from baseline 

attributed to pemigatinib (Emax) and the exposure of pemigatinib producing 50% of the maximum increase in serum 

phosphate concentration (EC50).  

𝐸 =  
𝐸𝑚𝑎𝑥 × 𝐸𝑋𝑃𝑂𝑆𝑈𝑅𝐸

𝐸𝐶50 + 𝐸𝑋𝑃𝑂𝑆𝑈𝑅𝐸
 

 

The Emax modelling was conducted using PROC NLIN in SAS v9·4. 

 

Relationship between exposure and change in serum phosphate from baseline with the proportion of patients 

with an objective response 

Serum phosphate concentrations were measured as part of a comprehensive serum chemistry assessment. In study 

INCB 54828-202, serum chemistry samples were collected on days 1, 8, and 15 in cycle 1, and day 1 in cycle 2+. A 

total of 107 participants from FIGHT-202 cohort A (cholangiocarcinoma with FGFR2 rearrangement or fusion) 

were included in the analysis dataset. The average serum phosphate concentration of C1D8 and C1D15 change from 

baseline and efficacy endpoint (proportion of patients with an objective response) from study FIGHT-202 cohort A 

were used for analysis.  

 

A logistic regression model was used to evaluate the relationship of change of serum phosphate from baseline 

following treatment of pemigatinib and the occurrence of dichotomous response such as responder versus 

nonresponder.   

 

The relationships were described by binary logistic regression model with quadratic function. The form of the 

function for the analysis of the proportion of patients with an objective response is as follows: 

 

Logit (objective response) = log (Pr (event | X) / Pr (nonevent | X)) = a + b*X + C*X2 

 

Where Pr (event | X) is the probability of occurrence of object response and Pr (nonevent | X) is the probability of no 

occurrence of a response.   

 

PROC NLMIXED in SAS v9.4 was used for Logit-quadratic Model.  
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Exposure-response analysis results 

 

Relationship between exposure and changes in serum phosphate concentration from baseline  

Whereas the correlations of all pemigatinib steady-state exposures and change in serum phosphate concentration 

could be described by Emax model, AUCss was identified to have the strongest association with change of serum 

phosphate from baseline based on objective function criteria (233·3147, 249·2531, and 246·8868 for AUCss, Cmax,ss, 

and Cmin,ss, respectively). Figure S4 shows model-predicted versus observed relationship of pemigatinib steady-state 

AUC and serum phosphate concentration change from baseline.  

 

The model demonstrated that the increase in serum phosphate observed after treatment with pemigatinib was 

exposure-dependent and followed a sigmoidal relationship. The estimated maximum serum phosphate concentration 

change from baseline after treatment of pemigatinib was 5·02 mg/dL. The estimated EC50 was 2024 h*nM (steady-

state AUC of pemigatinib), which corresponds to mean AUCss from an approximately 10·5 mg dose of pemigatinib. 

The mean baseline serum phosphate concentration was 3·67 mg/dL and estimated the maximum serum phosphate 

concentration after treatment of pemigatinib (baseline + Emax) was 8·69 mg/dL. 

 

Relationship between change in serum phosphate concentration from baseline and the proportion of patients 

with an objective response 

The relationship of change in serum phosphate concentration from baseline and the proportion of patients with an 

objective response followed a bell-shaped curve, and a binary logistic regression model with quadratic function was 

developed to evaluate the relationship (figure S8). The other variables such as the serum phosphate concentration at 

C1D15, maximum serum phosphate concentration at C1D8 and C1D15, and serum phosphate concentration at 

C1D15 change from baseline were also explored but no clear pattern of exposure-response relationship could be 

identified. 

 

The exposure-response modelling showed that both maximum serum phosphate concentration change from baseline 

and pemigatinib exposures can be used to model the proportion of patients with an objective response. The bell-

shaped phosphate response relationship shown in figure S9 suggests that the proportion of patients with an objective 

response increases before a critical value of serum phosphate concentration change from baseline/pemigatinib 

exposures and then decreases after it. The range of serum phosphate change from baseline was 0·5–6·3 mg/dL. The 

model-predicted the proportion of patients with an objective response at doses of 6 mg, 9 mg, 13·5 mg, and 20 mg 

were 26%, 29%, 44%, and 45%, respectively. The models suggested that pemigatinib 13·5 mg is an optimal starting 

dose for treatment of patients with cholangiocarcinoma. The decrease in the proportion of patients with an objective 

response observed in the highest quartile may reflect a relatively high incidence rate of dose interruption and dose 

reduction when the serum phosphate concentration change from baseline is higher than 3 mg/dL. 

 

Supplementary tables 

 

Table S1: Study sites 
Country Number of sites, n* Patients enrolled, n (%) 

Cohort A (n=107) Cohort B (n=20) Cohort C (n=18) Total (N=146)† 

Belgium 5 2 (2) 0 0 2 (1) 

France 8 10 (9) 0 0 10 (7) 

Germany 9 5 (5) 0 0 5 (3) 

Israel 4 3 (3) 0 0 3 (2) 

Italy 14 8 (7) 0 0 8 (5) 

Japan 13 2 (2) 0 0 2 (1) 

Korea 8 5 (5) 7 (35) 0 12 (8) 

Spain 6 1 (1) 3 (15) 0 4 (3) 

Taiwan 4 0 1 (5) 0 1 (1) 

Thailand 6 1 (1) 3 (15) 0 4 (3) 

United Kingdom 10 6 (6) 0 0 6 (4) 

United States 59 64 (60) 6 (30) 18 (100) 89 (61) 

* The number of sites shown in the table includes all sites open for enrolment.  
† The total includes one patient who did not have confirmed FGF/FGFR status by central laboratory and was not 

assigned to any cohort. 
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Table S2: Rules for pemigatinib dose inturruption and restarting  
Adverse Event Action Taken 

 AST and/or ALT is >5.0 × ULN  Step 1: Interrupt pemigatinib dosing for up to 14 days, until 
the toxicity has resolved to ≤ grade 1 

 Step 2: Restart pemigatinib at the same dose. If assessed as 
treatment-related, restart pemigatinib at next lower dose; 

monitor as clinically indicated 

 Any grade 1 or grade 2 toxicity   Continue pemigatinib treatment and treat the toxicity; 

monitor as clinically indicated 

 Any grade 3 toxicity, if clinically significant and not 
manageable by supportive care  

 Step 1: Interrupt pemigatinib up to 14 days, until the toxicity 
resolves to ≤ grade 1 

 Step 2: Restart pemigatinib at the same dose. If assessed as 
treatment-related, restart pemigatinib at next lower dose; 

monitor as clinically indicated 

 Any recurrent grade 3 toxicity after 2 dose reductions  Discontinue pemigatinib administration and follow-up per 

protocol 

 Any other grade 4 toxicity  Discontinue pemigatinib administration and follow-up per 

protocol 

ULN = upper limit of normal. 
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Table S3: Protocol deviations 
Deviation Total (n=146) 

Adverse event 3 (2) 

Entry criteria 12 (8) 

Concomitant medications 7 (5) 

Noncompliance with study treatment 0 

Noncompliance with study procedure 35 (24) 

Out of window assessement 67 (46) 

Missed assessment 129 (88) 

Other 24 (16) 
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Table S4: Summary of therapies received immediately after discontinuing treatment in patients with available 

data 
Poststudy treatment, n (%) Total (N=35) 

Chemotherapy regimen FOLFIRI 11 (31) 

Capecitabine 2 (6) 

Gemcitabine/taxol 1 (3) 

5-FU/gemcitabine 1 (3) 

Irinotecan/leucovorin 1 (3) 

Gemcitabine/cisplatin/capecitabine 1 (3) 

Capecitabine/cisplatin 1 (3) 

Epirubicin/cisplatin 1 (3) 

Gemcitabine/cisplatin 1 (3) 

Gemcitabine/oxaliplatin 1 (3) 

Irinotecan/capecitabine 1 (3) 

Capecitabine/oxaliplatin 1 (3) 

Epirubicin/cisplatin/tegafur/uracil 1 (3) 

Targeted therapy TAS-120 3 (9) 

Sulfatinib 1 (3) 

Immunotherapy Nivolumab 4 (11) 

Pembrolizumab 2 (6) 

Radiotherapy Y90 radioembolisation 1 (3) 
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Table S5: Summary of therapies received immediately before study enrolment 
Prior treatment, N (%) Total (N=146) 

Chemootherapy regimen Gemcitabine/cisplatin 68 (47) 

Gemcitabine/oxaliplatin 10 (7) 

FOLFOX 9 (6) 

Gemcitabine 8 (5) 

Capecitabine 6 (4) 

FOLFIRI 6 (4) 

FOLFIRINOX 6 (4) 

Oxaliplatin/capecitabine 3 (2) 

Gemcitabine/cisplatin/silmitasertib 3 (2) 

Gemcitabine/capecitabine 3 (2) 

Gemcitabine/cisplatin/merestinib 2 (1) 

5-FU/oxaliplatin 2 (1) 

Gemcitabine/carboplatin 2 (1) 

Gemcitabine/cisplatin/paclitaxel 1 (1) 

FOLFIRABRAX 1 (1) 

5-FU/irinotecan 1 (1) 

5-FU/leucovorin 1 (1) 

Capecitabine/chemoradiation 1 (1) 

Carboplatin/docetaxel 1 (1) 

Capecitabine/MEK inhibitor 1 (1) 

Cyclophosphamide 1 (1) 

Tegafur 1 (1) 

Gimeracil/oteracil/tegafur 1 (1) 

5-FU/doxorubicin/mitomycin 1 (1) 

Capecitabine/cisplatin 1 (1) 

Gemcitabine/paclitaxel 1 (1) 

Targeted therapy Ponatinib 1 (1) 

Derazantinib 1 (1) 

Regorafenib 1 (1) 

Immunotherapy Nivolumab 1 (1) 

Nivolumab/BMS-986179 1 (1) 
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Table S6: FGFR2 fusions or rearrangements in cohort A 
FGFR2 Rearrangement or fusion, n (%) Cohort A (n=107) 

FGFR2-BICC1 31 (29) 

FGFR2-N/A* 5 (5) 

FGFR2-KIAA1217 4 (4) 

FGFR2-AHCYL1 3 (3) 

FGFR2-SLMAP 2 (2) 

FGFR2-SHROOM3 2 (2) 

FGFR2-MACF1 2 (2) 

FGFR2-NRAP 2 (2) 

FGFR2-NOL4 2 (2) 

FGFR2-PAWR 2 (2) 

FGFR2-ARHGAP24 2 (2) 

FGFR2-TACC1 2 (2) 

FGFR2-TRIM8 2 (2) 

FGFR2-AFF4 2 (2) 

FGFR2-CCDC6 2 (2) 

FGFR2-NEDD4L 1 (1) 

FGFR2-SOGA1 1 (1) 

FGFR2-POC1B 1 (1) 

FGFR2-ACLY 1 (1) 

FGFR2-FILIP1 1 (1) 

FGFR2-SPICE1 1 (1) 

FGFR2-TTC28 1 (1) 

FGFR2-CCDC158 1 (1) 

FGFR2-COL16A1 1 (1) 

FGFR2-GOPC 1 (1) 

FGFR2-RABGAP1L and FGFR2-LAMC1 1 (1) 

FGFR2-GAB2 1 (1) 

FGFR2-RASSF4 1 (1) 

FGFR2-STRN4 1 (1) 

FGFR2-ATF2 1 (1) 

FGFR2-VCL 1 (1) 

FGFR2-MCU 1 (1) 

FGFR2-RPAP3 1 (1) 

FGFR2-TXLNB 1 (1) 

FGFR2-BICD1 1 (1) 

FGFR2-WAC 1 (1) 

FGFR2-NRBF2 1 (1) 

FGFR2-KCTD1 1 (1) 

FGFR2-MATR3 1 (1) 

FGFR2-SFI1 1 (1) 

FGFR2-DNAJC12 1 (1) 

FGFR2-WDHD1 1 (1) 

FGFR2-PXN 1 (1) 

FGFR2-USH2A 1 (1) 

FGFR2-CTNNA3 1 (1) 

FGFR2-EEA1 1 (1) 

FGFR2-INSC 1 (1) 

FGFR2-CEP128 1 (1) 

FGFR2-KIAA1598 1 (1) 
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FGFR2-EIF4ENIF1 1 (1) 

FGFR2-ATAD2 1 (1) 

FGFR2-CCDC170 1 (1) 

FGFR2-TFEC 1 (1) 

FGFR2-ARHGAP22 1 (1) 

FGFR2-DBP 1 (1) 

FGFR2-PAH 1 (1) 

FGFR2-ZMYM4 1 (1) 

*Intron 17 rearrangement. 



13 

 

Table S7: All Causality AEs Across Cohorts (N=146)* 

AEs, † n (%) Grade 1–2 Grade 3 Grade 4 

Hyperphosphataemia‡ 88 (60) 0 0 

Alopecia 72 (49) 0 0 

Diarrhoea 64 (44) 4 (3) 0 

Fatigue 55 (38) 7 (5) 0 

Dysgeusia 59 (40) 0 0 

Nausea 55 (38) 3 (2) 0 

Constipation 50 (34) 1 (1) 0 

Stomatitis 43 (29) 8 (5) 0 

Dry mouth 49 (34) 0 0 

Decreased appetite 46 (32) 2 (1) 0 

Vomiting 38 (26) 2 (1) 0 

Dry eye 36 (25) 1 (1) 0 

Arthralgia 27 (18) 8 (5) 1 (1) 

Abdominal pain 26 (18) 7 (5) 0 

Hypophosphataemia§ 15 (10) 18 (12) 0 

Back pain 25 (17) 4 (3) 0 

Dry skin 28 (19) 1 (1) 0 

Pain in extremity 25 (17) 3 (2) 0 

Oedema peripheral 25 (17) 1 (1) 0 

Weight decreased 21 (14) 3 (2) 0 

Headache 23 (16) 0 0 

Urinary tract infection 19 (13) 4 (3) 0 

Dehydration 17 (12) 5 (3) 0 

Hypercalcaemia 19 (13) 3 (2) 0 

PPE 16 (11) 6 (4) 0 

Anaemia  16 (11) 5 (3) 0 

Epistaxis 20 (14) 0 0 

Pyrexia 19 (13) 1 (1) 0 

Asthenia 17 (12) 2 (1) 0 

Dizziness 18 (12) 1 (1) 0 

Myalgia  16 (11) 2 (1) 0 

Hyponatraemia 8 (5) 7 (5) 1 (1) 

Blood creatinine increased 14 (10) 2 (1) 0 

Gastrooesophageal reflux disease 15 (10) 1 (1) 0 

Musculoskeletal pain 15 (10) 0 0 

Blood alkaline phosphatase increased 9 (6) 5 (3) 0 

Onychomadesis 14 (10) 0 0 

Dyspnoea 13 (9) 1 (1) 0 

Nail discolouration 13 (9) 1 (1) 0 

Abdominal pain upper 11 (8) 2 (1) 0 

Hypertension 8 (5) 4 (3) 0 
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Acute kidney injury 8 (5) 3 (2) 0 

Hypotension 4 (3) 6 (4) 0 

Aspartate aminotransferase increased 6 (4) 4 (3) 0 

Alanine aminotransferase increased 7 (5) 3 (2) 0 

Hyperbilirubinaemia 7 (5) 3 (2) 0 

Hyperuricaemia 8 (5) 0 2 (1) 

Paronychia 9 (6) 1 (1) 0 

Chills 8 (5) 1 (1) 0 

Onychoclasis 8 (5) 1 (1) 0 

Blood bilirubin increased 6 (4) 2 (1) 0 

Erythema 7 (5) 1 (1) 0 

Cholangitis 3 (2) 3 (2) 1 (1) 

Ascites 4 (3) 3 (2) 0 

Flank pain 5 (3) 2 (1) 0 

Dysphagia 6 (4) 1 (1) 0 

Lymphocyte count decreased 6 (4) 1 (1) 0 

Skin exfoliation 6 (4) 1 (1) 0 

Hypokalaemia 5 (3) 2 (1) 0 

Pleural effusion 1 (1) 3 (2) 1 (1) 

Nail disorder 4 (3) 1 (1) 0 

Pneumonia 2 (1) 2 (1) 0 

Keratitis 3 (2) 1 (1) 0 

Transaminases increased 3 (2) 1 (1) 0 

Vision blurred 3 (2) 1 (1) 0 

Failure to thrive 0 1 (1) 2 (1) 

Small intestinal obstruction 0 3 (2) 0 

Cholangitis infective 1 (1) 2 (1) 0 

Activated partial thromboplastin time prolonged 2 (1) 1 (1) 0 

Chronic kidney disease 2 (1) 1 (1) 0 

Hypothyroidism 2 (1) 1 (1) 0 

Pulmonary embolism 2 (1) 1 (1) 0 

Rash pruritic 2 (1) 1 (1) 0 

Skin infection 2 (1) 1 (1) 0 

Bacteraemia 0 2 (1) 0 

Bile duct obstruction 0 1 (1) 1 (1) 

Gastrointestinal haemorrhage 0 2 (1) 0 

Intestinal obstruction 0 2 (1) 0 

Pneumonia aspiration 0 0 2 (1) 

Sepsis 0 1 (1) 1 (1) 

Syncope 0 2 (1) 0 

Colitis 1 (1) 1 (1) 0 

Confusional state 1 (1) 1 (1) 0 

Device occlusion 1 (1) 1 (1) 0 
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Hepatic pain 1 (1) 1 (1) 0 

Hyperkalaemia 1 (1) 1 (1) 0 

Ileus 1 (1) 1 (1) 0 

Lung infection 1 (1) 1 (1) 0 

Proteinuria 1 (1) 1 (1) 0 

Psoriasis 1 (1) 1 (1) 0 

Rectal haemorrhage 1 (1) 1 (1) 0 

Retinal detachment 1 (1) 1 (1) 0 

Acinetobacter bacteraemia 0 1 (1) 0 

Anaphylactic reaction 0 0 1 (1) 

Aortic valve disease 0 1 (1) 0 

Biliary tract infection 0 1 (1) 0 

Biloma 0 1 (1) 0 

Cancer pain 0 1 (1) 0 

Catheter site infection 0 1 (1) 0 

Clostridium difficile infection 0 1 (1) 0 

Coma 0 0 1 (1) 

Complication associated with device 0 1 (1) 0 

Compression fracture 0 1 (1) 0 

Device leakage 0 1 (1) 0 

Device related infection 0 1 (1) 0 

Embolic cerebral infarction 0 1 (1) 0 

Enterobacter bacteraemia 0 1 (1) 0 

Foot fracture 0 1 (1) 0 

Gallbladder disorder 0 1 (1) 0 

Gamma-glutamyltransferase increased 0 1 (1) 0 

Haematemesis 0 1 (1) 0 

Hypercalcaemia of malignancy 0 1 (1) 0 

Inappropriate antidiuretic hormone secretion 0 0 1 (1) 

Kidney infection 0 1 (1) 0 

Klebsiella infection 0 1 (1) 0 

Malignant neoplasm progression 0 1 (1) 0 

Malnutrition 0 1 (1) 0 

Melaena 0 1 (1) 0 

Obstruction gastric 0 1 (1) 0 

Oesophageal varices haemorrhage 0 1 (1) 0 

Paraplegia 0 1 (1) 0 

Pneumonitis 0 1 (1) 0 

Postoperative wound infection 0 1 (1) 0 

Prostate cancer 0 1 (1) 0 

Pseudomonal bacteraemia 0 1 (1) 0 

Retinal artery occlusion 0 1 (1) 0 

Skin toxicity 0 1 (1) 0 
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Thrombosis 0 1 (1) 0 

Upper gastrointestinal haemorrhage 0 1 (1) 0 

Varices oesophageal 0 1 (1) 0 

AE=adverse event; MedDRA=Medical Dictionary for Regulatory Activities; PPE=palmar-plantar 

erythrodysaesthesia. *Table includes all causality AEs occurring in ≥10% of patients (there were no grade 5 AEs 

reported in this study). †Table columns are ordered relative to the descending frequency of any grade all-causality 

AEs. ‡The following MedDRA Preferred Terms related to hyperphosphataemia were combined: Blood Phosphorus 

Increased; and Hyperphosphataemia. §The following MedDRA Preferred Terms related to hypophosphataemia were 

combined: Blood Phosphorus Decreased; and Hypophosphataemia. Data includes one patient who did not have 

confirmed FGF/FGFR status by central laboratory and was not assigned to any cohort. 
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Table S8: MedDRA preferred terms combined in definitions of clinically notable AEs 

Clinically notable AE MedDRA preferred terms 

Hyperphosphataemia Blood Phosphorus Increased; Hyperphosphataemia 

Hypophosphataemia Blood Phosphorus Decreased; Hypophosphataemia 

Nail toxicity Nail toxicity; Nail disorder; Nail discolouration; Nail discomfort; 

Nail dystrophy; Nail hypertrophy; Nail ridging; Nail infection; 

Onychalgia; Onychoclasis; Onycholysis; Onychomadesis; 
Onychomycosis and Paronychia 

Serous retinal detachment Retinal detachment; Detachment of retinal pigmented epithelium; 

Retinal thickening; Subretinal fluid; Chorioretinal folds; 

Chorioretinal scar; Maculopathy 

AE=adverse event; MedDRA=Medical Dictionary for Regulatory Activities. 
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Supplemental figures 

 
Figure S1: Duration of response – cohort A (assessed by independent reviewer) 

 

CI=confidence interval.  
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Figure S2: Subgroup analysis of the proportion of patients with an objective response in cohort A, assessed by 

independent reviewer 

 
ECOG=Eastern Cooperative Oncology Group. FGFR= fibroblast growth factor receptor. 
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Figure S3: Subgroup analysis of progression-free survival in cohort A 

 

CI=confidence interval; ECOG=Eastern Cooperative Oncology Group; NE=not evaluable. 



21 

 

Figure S4: Best percentage change in target lesion size in individual patients enrolled in cohort B (panel A) 

and cohort C (panel B) 
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Figure S5: Model predicted versus observed average serum phosphate concentration change from baseline at 

C1D8 and C1D15 following once-daily dosing of pemigatinib 13·5 mg* 

 
*Observed data (red circles) correspond to individual patients enrolled in the FIGHT-202 trial. The area under the 

curves were estimated using population PK model based on pooled PK data from FIGHT-202 as well as FIGHT-101 

and FIGHT-102; simulated mean (solid red line) and simulated 5% and 95% confidence intervals were derived from 

a population PK/PD model.  

C=cycle; D=day; PD=pharmacodynamic; PK=pharmacokinetic. 
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Figure S6: Probability of response (the proportion of patients with an objective response) versus maximum 

phosphate concentration change from baseline at C1D8 and C1D15 following once-daily dosing of 13·5 mg 

pemigatinib in patients enrolled in cohort A* 

 
 

*The change in serum phosphate concentration from baseline at doses of 6 mg, 9 mg, 13·5 mg, and 20 mg were 

predicted from the pemigatinib exposure and phosphate response model. The pemigatinib exposure at each dose 

were simulated using population PK model. Red squares represent observed first (0·5–2·1 mg/dL), second (2·1–

2·74 mg/dl), third (2·74–3·5 mg/dL), and fourth (3·5–6·3 mg/dL) quartiles of the change in serum phosphate 

concentration from baseline. C=cycle; D=day; PK pharmacokinetic. 
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Figure S7: Line graph of mean (± SE) change from baseline for (A) phosphate, (B) 1,25-dihydroxyvitamin D3, 

and (C) parathyroid hormone over time (safety population): all cohorts 

SE=standard error.   
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FIGHT-202 Study Protocol 

 Please see overleaf. 
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