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CAR: C-reactive protein to albumin ratio
CR: complete response
dNLR: derived neutrophil to lymphocyte ratio
EC: endometrial carcinoma
eFAS: extended full analysis set
FACT: Functional Assessment of Cancer Therapy
IHC: immunohistochemistry
ir- prefix: indication that the immune-related response criteria (irRC) were used
irRC: immune-related response criteria
LIPI: lung immune prognostic index
mGPS: modified Glasgow prognostic score
MID: minimal clinically important difference
MSI-H: microsatellite instability-high
NE: not estimable
NOS: not otherwise specified
NSMP: non-specific molecular profile
ORR: objective response rate
PD: progressive disease
PD-(L)1/2: programmed cell death receptor-(ligand) 1/2
PFS: progression-free survival
POLE: deoxyribonucleic acid polymerase epsilon (exonuclease domain)
PR: partial response
PTEN: phosphatase and tensin homolog
RECIST: Response Evaluation Criteria in Solid Tumors
SD: stable disease
TEAE: treatment-emergent adverse event


[bookmark: _Toc95823462][bookmark: _Toc95823494][bookmark: _Toc105684242]Exclusion Criteria
Patients were excluded from enrollment if they had received chemotherapy, targeted small-molecule therapy, anticancer monoclonal antibody, endocrine therapy, radiotherapy, or investigational agent in the previous four weeks; active central nervous system metastases (previously treated brain metastases were permitted if stable) or carcinomatous meningitis; received prior therapy with an agent directed against  programmed cell death receptor-(ligand) 1 (PD-[L]1) or PD-L2; active autoimmune disease that required systemic treatment in the previous two years, with the exception of replacement therapy (e.g., thyroxine, insulin, or physiologic corticosteroid replacement therapy for adrenal/pituitary insufficiency); diagnosis of immunodeficiency or received systemic steroid therapy or any other form of immunosuppressive in the previous two weeks; active infection requiring systemic therapy; known history of active tuberculosis, human immunodeficiency virus, human T-lymphotropic virus, syphilis, hepatitis B, or hepatitis C; known history of non-infectious pneumonitis; received live vaccine 30 days before initiating study treatment; or adverse events from previous therapy that had not resolved to grade 2 or less, or baseline.
[bookmark: _Toc105684243]Stereotactic Body Radiotherapy Details
The gross tumor volume was defined as all visible tumor of the index lesion by combining iconographic and metabolic information (if available). No additional margin was added for microscopic spread of disease. The gross tumor volume was expanded by 2 to 5 mm to the planning target volume to account for organ motion and setup variance. These margins depended on the site irradiated, with 2-mm margins for bony lesions and 5-mm margins for other sites. A total dose of 24Gy (80% of the maximal dose) was delivered in three fractions with each fraction 48 hours apart (Monday, Wednesday, and Friday afternoon). Treatment was prescribed to the periphery of the target (80% of the dose [24Gy]), covering 90% of the planning target volume. At each fraction, a cone-beam computed tomography was used for patient setup and target verification before treatment. Dose constraints of organs at risk were in accordance with the recommendations of the American Association of Physicist in Medicine task group 101 report (1).
[bookmark: _Toc105684244][bookmark: _Toc95823463][bookmark: _Toc95823495]Exploratory Endpoints
Prespecified exploratory endpoints included quantifying baseline peripheral immune cells and systemic inflammatory markers and their association with tumor response. Post hoc exploratory endpoints were the duration of response in patients who had a best response of (ir)PR or (ir)CR, defined as time from initial response to progression per irRC (irDOR) or RECIST v1.1 (DOR), or death from any cause; and the local response rate of irradiated lesions (by disease cohort), defined as a ≥30% decrease in the longest diameter of the irradiated lesion (short axis in case of a nodal lesion).
Other prespecified exploratory analyses (results of the exploratory uterine sarcoma cohort and additional translational work, including [longitudinal] gut microbiome analysis, longitudinal immune monitoring, and baseline TME analysis) are ongoing and will be reported separately.
[bookmark: _Toc105684245]Key Definitions
Patient Characteristics
Disease status was defined as a categorical variable with three categories: primary refractory (no complete response after frontline therapy and no partial/complete response with any salvage therapy); recurrent (recurrence after prior line of therapy and complete/partial response with most recent prior therapy); and secondary refractory (recurrence after prior line of therapy and no partial/complete response with most recent prior therapy). Tumors progressing during maintenance therapy (e.g., bevacizumab or nintedanib) were not considered as refractory to treatment (excluding progression during endocrine therapy for endometrial cancer [EC]).
The number of prior lines of systemic therapy for advanced disease was defined as a dichotomous variable with two categories: 1 vs 2. Maintenance therapy (e.g., bevacizumab) was considered as part of the preceding line of therapy (i.e., not counted independently, excluding endocrine therapy for EC). Systemic therapy prior to the advanced or refractory setting was not included as a separate line of systemic therapy. 
ECs were traditionally classified as type I or type II; type I comprised grades 1 and 2 endometrioid carcinomas, whereas type II included grade 3 endometrioid, serous, and clear cell carcinomas. However, grades 1 and 2 endometrioid carcinomas with abnormal p53 immunohistochemistry (IHC) expression pattern were also considered type II.
The histomolecular classification of ECs was performed as recently described (2, 3); patients were classified into one of these five distinct subgroups: deoxyribonucleic acid polymerase epsilon mutated (POLEmut), microsatellite instability-high (MSI-H), p53 abnormal (p53abn), non-specific molecular profile (NSMP), and histomolecular testing not done or inconclusive (NOS). Patients with multiple-classifier EC were allocated in one of these five subgroups, as described by León-Castillo and colleagues (4).
Efficacy
Death or evident clinical progression before an imaging scan was acquired was defined as progressive disease both per immune-related response criteria (irRC) (irPD) and Response Evaluation Criteria in Solid Tumors, version 1.1 (RECIST v1.1) (PD).
Disease control rate (per irRC [irDCR] or RECIST v1.1[DCR]) was defined as the proportion of patients with complete response (irCR or CR), partial response (irPR or PR), and stable disease (irSD and SD) at week 26.
Safety
A dose-limiting toxicity was defined as any of the following treatment related events: (i) any grade 3 or higher allergic, autoimmune or injection site reaction or (ii) any grade 4 hematologic or non-hematologic toxicity except fever. The dose-limiting toxicity observation window was 30 days after the last study treatment component was given. If two or more unmanageable DLTs were observed within the first six enrolled patients until 30 days after the third stereotactic body radiotherapy fraction, irrespective of the cohort, the culprit drug(s) were to be reduced in dose (i.e., safety run-in).
A serious treatment-emerging adverse event (TEAE) was defined as any adverse event, whether or not considered study treatment related, occurring at any dose or during any use of the protocol-specified treatment that: (i) resulted in death, except due to progression of the cancer under study; (ii) was life threatening; (iii) resulted in persistent or significant disability/incapacity; (iv) resulted in or prolonged an existing inpatient hospitalization; (v) was a congenital anomaly/birth defect; or (vi) was another important medical event. 
The Data Safety Monitoring Board reviewed the safety data at least once yearly. Decisions to withhold or reduce dose of any treatment component were made as outlined in the protocol. 
Immunohistochemical and Molecular Analysis
In the cervical cohort, tumors were interpreted as PD-L1 positive if the combined positive score (number of PD-L1–positive cells [tumor cells, macrophages, lymphocytes] divided by the total number of tumor cells, multiplied by 100) was 1 or greater.
In the endometrial cohort, tumors were interpreted as hormone receptor positive when immunoreactivity for estrogen receptor or progesterone receptors was found in more than 1% of carcinoma cells. The phosphatase and tensin homolog (PTEN) IHC pattern was interpreted as described by Wang, et al: absent, equivocal, reduced, retained, or subclonal loss (5). These findings were dichotomized for data analysis and visualization: absent (absent and subclonal loss) vs present (equivocal, reduced, and retained). Similarly, p53 IHC pattern was also dichotomized: abnormal (overexpression, complete absence, cytoplasmatic, and inconclusive [preference overexpression]) vs wild type (wild type and inconclusive [preference wild type]). MSI status and POLE mutational status were assessed using a targeted amplicon-based panel consisting of eight homopolymers stretches frequently mutated in MSI-H tumors and the POLE P286R and V411L mutations (6, 7). Amplicon-based enriched libraries were sequenced on an Illumina HiSeq4000 in a v3 Flow Cell yielding 2x151bp paired-end reads. We obtained on average 1,488,178 (standard deviation; 182,506) paired-end reads per sample. For each targeted region the wildtype and mutated reads were directly counted from the raw sequences to identify the mutations. 
Systemic Inflammatory Markers
The derived neutrophil to lymphocyte ratio (dNLR) was calculated via the following equation: absolute neutrophil count/(white blood cell count − absolute neutrophil count). The cutoff for a poor dNLR was greater than 3 (according to the cutoff from the largest published study with immune checkpoint inhibitors in patients with cancer) (8, 9). The dNLR was deemed more relevant than NLR because it includes monocytes, eosinophils, and other leukocyte subpopulations.
The lung immune prognostic index (LIPI) was developed on the basis of dNLR greater than 3 and lactate dehydrogenase greater than the upper limit of normal, characterizing three groups (good, no factors; intermediate, one factor; poor, two factors) (10).
The C-reactive protein to albumin ratio (CAR) was calculated by dividing the serum C-reactive protein level by the serum albumin level (11). The optimal cutoff value for the C-reactive protein to albumin ratio (0.225) was calculated using receiver operating characteristic curve analysis (area under the curve, 0.651) on the basis of the Youden index (sensitivity 0.86; specificity, 0.65).
The modified Glasgow prognostic score (mGPS) was developed on the basis of an increased serum C-reactive protein level (>10mg/L) and hypoalbuminaemia (<35g/L), characterizing three groups (good, no factors; intermediate, one factor; poor, two factors) (12).
[bookmark: _Toc95823464][bookmark: _Toc95823496][bookmark: _Toc105684246]Additional Statistical Analyses
General
The informational design of the figures includes measures to limit visual exaggeration of results (13, 14).
Subgroup Analyses
Efficacy analyses were also performed according to both prespecified and post hoc subgroups (online supplemental table S10) by the Fisher’s exact test, generalized logrank test of Sun, and logrank test.
Health-Related Quality of Life
For all (sub)scales and symptom indices, the higher the score the better the health-related quality of life. The minimal clinically important difference (MID; i.e., the difference perceived by patients as important, and by clinicians to require a change in the patients’ management) for Functional Assessment of Cancer Therapy-Cervix (FACT-Cx, version 4.0) and FACT-General (FACT-G, version 4.0) were chosen as described elsewhere (15). In short, the MID for the physical, social/familial, emotional, and functional subscales was 3 points, whereas it was 6 points for the cervical cancer subscale. The MID for the total score was 11 points for the cervical cohort (FACT-Cx total) and 7 points for the endometrial cohort (FACT-G total). If there were missing values, subscale scores were prorated when more than 50% of the items were answered; the total score was then calculated as the sum of the un-weighted subscale scores.
Translational Work
Differences between responders and nonresponders were performed using the Fisher’s exact test for categorical variables and the Mann-Whitney/Wilcoxon Rank-Sum test for continuous variables. Patients with an irPR or irCR per irRC at week 26 were considered as responders.
[bookmark: _Toc95823465][bookmark: _Toc95823497][bookmark: _Toc105684247]Extended Full Analysis Set of the Cervical Cohort
Patient Characteristics
The patient (cervical, case ID 1) not included in the full analysis set was a 29-year-old female who had been initially diagnosed with International Federation of Gynecology and Obstetrics stage IB2 human papillomavirus-positive squamous cell carcinoma of the cervix (grade, unknown) for which she received concurrent chemoradiotherapy with brachytherapy. Two months after treatment completion, she had a symptomatic recurrence (disease status, primary refractory); two months thereafter, she was diagnosed with metastatic disease. She was subsequently enrolled in the PRIMMO study. She progressed (both per irRC and RECIST v1.1) 11 days after study enrollment; she died 12 days thereafter. She did not receive any pembrolizumab dose or stereotactic body radiotherapy fraction within the present study. 
Efficacy
In the extended full analysis set (eFAS), week 26 responses per irRC were seen in 2 out of 19 (10.5%) (90% CI, 1.9 to 29.6) patients, whereas those per RECIST v1.1 were seen in 3 out of 19 (15.8%) (90% CI, 4.5 to 35.9) patients.
Median interval-censored progression-free survival per irRC (irPFS) in the eFAS was 1.9 weeks (95% CI, 1.9 to 25.7) with 26-week, 52-week, and 78-week interval-censored irPFS rates of 10.5% (95% CI, 2.6 to 34.0).
Median overall survival in the eFAS was 39.6 weeks (95% CI, 13.1 to 67.0) with 26-week, 52-week, and 78-week overall survival rates of 62.7% (95% CI, 37.3 to 80.2), 33.3% (95% CI, 13.2 to 55.0), and 22.2% (95% CI, 4.9 to 47.1), respectively.
Safety
The non-evaluable patient had two TEAEs (both were disease progression, the second one resulting in death; both were serious TEAEs) but none was treatment related.
Health-Related Quality of Life
Health-related quality of life data for the eFAS are reported in online supplemental tables S8 and S9 and online supplemental figure S6.
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Figure S1. Immunomodulatory Drug Cocktail Compliance Rate over Time
[image: ]
Data are proportion±standard error.
IDC, immunomodulatory five-drug cocktail.


Figure S2. Right-Censored Progression-Free Survival per Immune-Related Response Criteria
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Median right-censored irPFS was 13.4 (95% CI, 11.3 to 26.1) weeks in the cervical cohort and 13.1 (95% CI, 13.1 to 19.4) weeks in the endometrial cohort.

Figure S3. Kaplan-Meier Analysis of Overall Survival by Disease Cohort.
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Figure S4. Efficacy per Subgroup (Cervical Cohort)
[image: ]
Interval plot showing (A) objective response rate per immune-related response criteria (irORR), (B) objective response rate per Response Evaluation Criteria in Solid Tumors, version 1.1 (ORR), (C) interval-censored progression-free survival per immune-related response criteria, and (D) overall survival in different subgroups. Data are number of patients in the subgroup followed by % (for response outcomes) or median (for time-to-event outcomes) with corresponding confidence intervals between brackets. Horizontal line represents the confidence interval. The vertical full reference line represents the primary objective (an irORR with a lower bound of the 90% confidence interval of >10%). The vertical dotted reference lines represent the efficacy in the overall cohort.
HPV, human papillomavirus; NE, not estimable; ORR, objective response rate; OS, overall survival; PD-L1, programmed death-ligand 1; PFS, progression-free survival; sTILs, stromal tumor-infiltrating lymphocytes.


Figure S5. Efficacy per Subgroup (Endometrial Cohort)
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Interval plot showing (A) objective response rate per immune-related response criteria (irORR), (B) objective response rate per Response Evaluation Criteria in Solid Tumors, version 1.1, (C) interval-censored progression-free survival per immune-related response criteria, and (D) overall survival in different subgroups. Data are number of patients in the subgroup followed by % (for response outcomes) or median (for time-to-event outcomes) with corresponding confidence intervals between brackets. The vertical full reference line represents the primary objective (an irORR with a lower bound of the 90% confidence interval of >10%). The vertical dotted reference lines represent the efficacy in the overall cohort.
MS, microsatellite status; MSI, microsatellite instability; NE, not estimable; NOS, not otherwise specified; NSMP, no specific molecular profile; OS, overall survival; PFS, progression-free survival; PTEN, phosphatase and tensin homolog; sTILs, stromal tumor-infiltrating lymphocytes.


Fig S6. Quality-of-Life Scores (Total and for Each Subscale) by Disease Cohort
[image: ]
(A-F) Data are mean±standard deviation for the intention-to-treat analysis sets. (F) Total score refers to the FACT-Cx total score (range, 0 to 168) for the cervical cohort and FACT-G total score (range, 0 to 108) for the endometrial cohort.

Fig S7. Differences in Systemic Inflammatory Markers Between Responders and Nonresponders
[image: ]
Data on top of the bars are number of patients (%). Patients were grouped according to their week 26 response per immune-related response criteria (irRC). The Fisher’s exact p-values (comparing responders to nonresponders) are (A) p=.320, (B) p=.572, (C) p=.150, and (D) p=.573, respectively.
CAR, C-reactive protein to albumin ratio; CR, complete response; dLNR, derived lymphocyte to neutrophil ratio; irRC, immune-related response criteria; LIPI, lung immune prognostic index; mGPS, modified Glasgow prognostic score; PD, progressive disease; PR, partial response; SD, stable disease.
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Table S1. Summary of Studies with Single-Agent Immune Checkpoint Inhibitor According to Biomarker Status in Cervical and Endometrial Cancer 
	Study name or identifier
	Patient population (No. of prior lines)
	Single-agent ICI
	n
	ORR
	mDOR
	mPFS
	mOS

	Cervical
	
	
	
	
	
	
	

	  PD-L1+
	
	
	
	
	
	
	

	    KEYNOTE-028 (16)
	Advanced (≥1L)
	Pembrolizumab

	24
	17%
	5.4 mo
	2 mo
	11 mo

	    KEYNOTE-158 (17)
	Advanced (≥1L)
	Pembrolizumab
	82
	14%
	NR
	2.1 mo
	11 mo

	    NRG-GY002 (18)
	Persistent/recurrent/metastatic (≥1L)
	Nivolumab
	5
	(0%)
	–
	–
	–

	    CHECKMATE-358 (19)
	Recurrent/
metastatic HPV+ 
(1-3L)
	Nivolumab
	10
	20%
	NR
	–
	–

	    NCT03104699 (20)
	Recurrent/
metastatic (≥1L)
	Balstilimab
	99
	20%
	–
	–
	–

	    JapicCTI-163212 (21)
	Advanced/recurrent
	Nivolumab
	15
	33%
	–
	–
	–

	    EMPOWER (22)
	Recurrent/
Metastatic (2L)
	Cemiplimab
	82
	18%
	–
	3.0 mo
	13.9 mo

	  PD-L1-
	
	
	
	
	
	
	

	    KEYNOTE-158 (17)
	Advanced (≥1L)
	Pembrolizumab
	15
	0%
	–
	–
	–

	    NRG-GY002 (18)
	Persistent/recurrent/metastatic (≥1L)
	Nivolumab
	17
	6%
	–
	–
	–

	    CHECKMATE-358 (19)
	Recurrent/
metastatic HPV+ 
(1-3L)
	Nivolumab
	6
	17%
	NR
	–
	–

	    NCT03104699 (20)
	Recurrent/
Metastatic (≥1L)
	Balstilimab
	43
	8%
	–
	–
	–

	    JapicCTI-163212 (21)
	Advanced/recurrent
	Nivolumab
	5
	(0%)
	–
	–
	–

	    EMPOWER (22)
	Recurrent/
Metastatic (2L)
	Cemiplimab
	44
	11%
	–
	1.9 mo
	7.7 mo

	  Unselected/unknown
	
	
	
	
	
	
	

	    Rischin, et al. (23)
	Recurrent/
metastatic 
	Cemiplimab
	10
	10%
	11.2 mo
	1.9 mo
	10.3mo

	    CHECKMATE-358 (19)
	Recurrent/
metastatic HPV+ 
(1-3L)
	Nivolumab
	3
	(67%)
	(NR)
	–
	–

	    NCT01693783 (24)   
	Recurrent/
metastatic (≥1L)
	Ipilimumab
	42
	9%
	–
	2.5 mo
	8.5 mo

	Endometrial
	
	
	
	
	
	
	

	  dMMR/MSI-H
	
	
	
	
	
	
	

	    KEYNOTE-158 (25)
	Advanced (≥1L)
	Pembrolizumab
	49
	57%
	NR
	26 mo
	NR

	    PHAEDRA (26)
	Advanced/recurrent (≤3L)
	Durvalumab
	36
	47%
	–
	8.3 mo
	NR

	    GARNET (27)
	Advanced/recurrent diagnosis (≥1L)
	Dostarlimab
	108
	47%
	NR
	–
	–

	    NCT02912572 (28)
	Recurrent (≥1L)
	Avelumab
	14
	27%
	–
	6-mo: 40%
	NR

	  pMMR/MSS
	
	
	
	
	
	
	

	    PHAEDRA (26)
	Advanced/recurrent (1-3L)
	Durvalumab
	35
	3%
	–
	1.8 mo
	12 mo

	    GARNET (27)
	Advanced/recurrent (≥1L)
	Dostarlimab
	142
	19%
	–
	–
	–

	    NCT02912572 (28)
	Recurrent (≥1L)
	Avelumab
	16
	6%
	–
	6-mo: 6%
	7 mo

	    NCI10104 (29)
	Advanced/recurrent/metastatic (≥2L)
	Nivolumab
	18
	11%
	–
	1.9 mo
	7.9 mo

	  Unselected/unknown
	
	
	
	
	
	
	

	    KEYNOTE-028 (30)
	Locally advanced/metastatic PD-L1+
	Pembrolizumab
	24
	13%
	NR
	1.8 mo
	NR

	    NCT01375842 (31)
	Locally advanced/recurrent/metastatic
	Atezolizumab
	15
	13%
	NR
	1.7 mo
	9.6 mo

	    JapicCTI-163212 (21)
	Advanced/recurrent
	Nivolumab
	23
	23%
	–
	3.4 mo
	6-mo:
73%


PD-L1, programmed cell death receptor-ligand 1; HPV, human papillomavirus; ICI, immune checkpoint inhibitor; mOS, median overall survival; mPFS, median progression-free survival; NR: not reached; ORR, objective response rate.


Table S2. Immunological Rationale for the Immunomodulatory Five-Drug Cocktail 
	IDC component
	Mechanism
	Most advanced study setting(s)

	Low- dose cyclophosphamide (reviewed in (32, 33))
	
	

	
	Induction of immunogenic cell death
	In vivo and human (34)

	
	Potentiation of dendritic cell function
	In vivo (35)

	
	Polarization of T cells to T helper 1 and/or T helper 17 phenotype
	In vivo (36, 37)

	
	Decrease of regulatory T cell/effector T cell ratio
	In vivo and human (36, 38-42)

	
	Production of type I IFN and enhances number of memory T cells
	In vivo (43, 44)

	
	Induction of innate immunity-induced tumor regression
	In vivo (45-47)

	
	Induction of tumor-specific T-cell responses
	In vivo and human (40, 44, 48)

	
	Tumor vasculature remodeling
	In vivo (49, 50)

	
	Synergism with cancer vaccines
	In vivo and human (51-56)

	
	Synergism with antibodies against co-stimulatory molecules
	In vivo (57, 58)

	
	Synergism with anti–PD-1
	In vivo and human (48, 59, 60)

	Aspirin 
(reviewed in (61))
	
	

	
	Reduction of PGE2 synthesis
	In vivo and human (62, 63)

	
	Reduction of PD-L1 expression on cancer cells
	In vitro (64)

	
	Reduction of VEGF levels and/or tumor angiogenesis
	In vivo and/or human (65-67)

	
	Synergism with anti–PD-1 
	In vivo and human (60, 62, 68)

	
	Reduction of platelet-mediated shielding of circulating cancer cells
	In vitro and human (69, 70)




	Lansoprazole (reviewed in (71, 72))
	
	

	
	Buffering tumor acidosis to restore innate and adaptive antitumor immunity
	In vivo (73-75)

	Vitamin D
(reviewed in (76))
	
	

	
	Reduction of tumor angiogenesis
	In vivo (77-79)

	
	Stromal remodeling and/or reprogramming
	In vivo (80-82)

	
	Potentiation of NK-cell function
	In vitro (83)

	
	Increase in immune cell infiltration and reduction of suppressive CD34+ cells
	Human (84, 85)

	
	Synergism with a tumor vaccine (and low-dose cyclophosphamide) 
	In vivo (86)

	
	Upregulation of genes involved in immune response, inflammation, and cell adhesion
	Human (87), (88, 89)

	Curcumin (reviewed in (90, 91))
	
	

	
	Radiosensitizer
	In vivo (92)

	
	Reduction of regulatory T cells
	In vitro (93)

	
	Reduction of VEGF levels and/or tumor angiogenesis
	In vitro and/or in vivo (94, 95)

	
	Enhance antitumor immunity (mainly NF-κB–mediated)
	In vitro and in vivo (96-99)

	
	Inhibition of inflammation-mediated PD-L1 expression
	In vivo (99)

	
	Synergism with anti–PD-1/PD-L1
	In vivo (100)


Note that this list is nonexhaustive.
CD, cluster of differentiation; IDC, immunomodulatory five-drug cocktail; IFN, interferon; NF-κB, nuclear factor kappa-light-chain-enhancer of activated B cells; NK, natural killer; PD-1, programmed death receptor-1; PD-L1, programmed death ligand-1; PGE, prostaglandin E2, VEGF, vascular endothelial growth factor


Table S3. List and Details of Primary Antibodies for Immunohistochemistry
	Antibody target
	Antibody name/catalog or lot number 
	Supplier
	Type of antibody/concentration as reported by manufacturer

	p16
	E6H4/#G32346
	Roche
	Mouse monoclonal IgG/RTU

	PD-L1
	E1L3N/#13684
	Cell Signaling Technology
	Rabbit monoclonal IgG/
1:100 to 1:400

	ER
	SP1/#H03685
	Roche
	Rabbit monoclonal IgG/RTU

	PgR
	1E2/#G26491
	Roche
	Rabbit monoclonal IgG/RTU

	PTEN
	D4.3/#6
	Cell Signaling Technology
	Rabbit monoclonal IgG/1:50

	p53
	DO7/#H10832
	Roche
	Mouse monoclonal IgG/RTU


ER, estrogen receptor; PD-L1, programmed death ligand-1; PgR, progesterone receptor; PTEN, phosphatase and tensin homolog; RTU, ready to use.

Table S4. List and Details of Fluorescently Conjugated Anti-Human Monoclonal Antibodies
	Antibody target
	Fluorochrome
	Clone
	Isotype/light chain
	Supplier

	Fixable viability dye
	eFluor506
	–
	–
	Thermo Fisher

	CD4
	Fluorescein isothiocyanate
	RPA-T4
	Mouse IgG1/κ
	Biolegend

	CD127
	PerCP-Cy5.5
	HIL-7R-M21
	Mouse IgG1/κ
	BD Biosciences

	CD3
	PE/Cy7
	HIT3a
	Mouse IgG2a/κ
	Biolegend

	CD8
	APC-H7
	SK1
	Mouse IgG1/κ
	BD Biosciences

	CD45
	Pacific Blue
	HI30
	Mouse IgG1/κ
	Biolegend

	CD25
	PE
	2A3
	Mouse IgG1/κ
	BD Biosciences

	FoxP3
	APC
	236A/E7
	Mouse IgG1/κ
	Thermo Fisher


APC, allophycocyanin; CD, cluster of differentiation.

Table S5. Accrual Number per Participating Center, Overall and by Disease Cohort
	ID including center identifier
	Cervical 
(n=18)
	Endometrial (n=25)
	Overall
(n=43)

	A
	9
	11
	20

	B
	2
	5
	7

	C
	2
	4
	6

	D
	5
	5
	10


Data are number of patients.


Table S6. SBRT Quality and Compliance by Disease Cohort.
	
	Cervical (n=18)
	Endometrial (n=25)

	Dose received by 90% of the GTV (Gy), median (IQR)
	25.2 (24.8 to 26.1)
	26.5 (25.6 to 27.0)

	Dose received by 90% of the PTV (Gy), median (IQR)
	24.0 (24.0 to 24.0)
	24.0 (24.0 to 24.2)

	All dose >31.5Gy within PTV
	18 (100.0)
	25 (100.0)

	All dose >12Gy within PTV + 3cm margin
	16 (88.9)
	22 (88.0)

	SBRT interrupted
	1 (5.6)
	0

	  Toxicity
	0
	0

	  Patient refusal
	0
	0

	  Administrative
	0
	0

	  Technical
	0
	0

	  Other
	1 (5.6)
	0

	SBRT stopped
	0
	0


Data are number of patients (%), unless otherwise indicated. 
GTV, gross tumor volume; IQR, interquartile range; PTV, planning target volume; SBRT, stereotactic body radiotherapy.


Table S7. Study Continuation Upon Progression
	Progression
	Cervical (n=19)
	Endometrial (n=25)

	Per irRC
	
	

	  No irPD
	2
	2

	  irPD
	17
	23

	    Discontinued study at initial progression
	14
	16

	    Discontinued study at first confirmation of progression 
	3
	6

	  Discontinued study at second or later confirmation of progression  
	0
	1

	Per RECIST v1.1
	
	

	  No PD
	2
	2

	  PD
	17
	23

	    Discontinued study at initial progression
	13
	16

	    Discontinued study at first confirmation of progression 
	4
	6

	    Discontinued study at second or later confirmation of progression  
	0
	1


Data are number of patients.
irRC, immune-related response criteria; PD, progressive disease; RECIST v1.1, Response Evaluation Criteria in Solid Tumors, version 1.1.

Table S8. Completion rates of Quality-of-Life Questionnaires by Disease Cohort
	Time point
	Cervical
	Endometrial

	Baseline
	19/19 (100.0)
	24/25 (96.0)

	Week 12
	12/14 (85.7) 
	12/18 (66.7)

	Week 26
	4/5 (80.0)
	4/6 (66.7)

	Week 38
	2/5 (40.0)
	2/5 (40.0)


Data are number of patients (%). Patients were “expected” to complete questionnaires until they discontinued the study. 

Table S9. Categorized Quality-of-Life Scores (Total and for Each Subscale) by Disease Cohort
	HRQOL
	Week 12
	Week 26
	Week 38

	
	Cervical 
	Endo-metrial 
	Cervical
	Endo-metrial
	Cervical
	Endo-metrial

	Total
	
	
	
	
	
	

	  Decrease
	4 (33.3)
	3 (27.3)
	1 (25.0)
	1 (25.0)
	0
	0

	  Stable
	7 (58.3)
	7 (63.6)
	3 (75.0)
	2 (50.0)
	1 (100.0)
	1 (100.0)

	  Increase
	1 (8.3)
	1 (9.1)
	0 
	1 (25.0)
	0
	0

	Subscale
	
	
	
	
	
	

	  Physical 
	
	
	
	
	
	

	    Decrease
	3 (25.0)
	5 (41.7)
	2 (50.0)
	1 (25.0)
	1 (50.0)
	0

	    Stable
	8 (66.7)
	4 (33.3)
	2 (50.0)
	1 (25.0)
	1 (50.0)
	1 (50.0)

	    Increase
	1 (8.3)
	3 (25.0)
	0 (0)
	2 (50.0)
	0
	1 (50.0)

	  Social/familial
	
	
	
	
	
	

	    Decrease
	3 (25.0)
	1 (9.1)
	0
	0
	0
	0

	    Stable
	9 (75.0)
	8 (72.7)
	4 (100.0)
	4 (100.0)
	2 (100.0)
	1 (100.0)

	    Increase
	0
	2 (18.2)
	0
	0 
	0
	0

	  Emotional 
	
	
	
	
	
	

	    Decrease
	2 (16.7)
	1 (8.3)
	2 (50.0)
	0 
	1 (50.0)
	0

	    Stable
	7 (58.3)
	6 (50.0)
	1 (25.0)
	3 (75.0)
	1 (50.0)
	1 (50.0)

	    Increase
	3 (25.0)
	5 (41.7)
	1 (250)
	1 (25.0)
	0
	1 (50.0)

	  Functional
	
	
	
	
	
	

	    Decrease
	5 (41.7)
	6 (50.0)
	2 (50.0)
	3 (75.0)
	1 (50.0)
	2 (100.0)

	    Stable
	6 (50.0)
	5 (41.7)
	2 (50.0)
	0 
	1 (50.0)
	0

	    Increase
	1 (8.3)
	1 (8.3)
	0
	1 (25.0)
	0
	0

	  Cervical cancer 
	
	
	
	
	
	

	    Decrease
	4 (33.3)
	–
	0 
	–
	0 
	–

	    Stable
	8 (66.7)
	–
	4 (100.0)
	–
	1 (100.0)
	–

	    Increase
	0
	–
	0
	–
	0
	–




Table S10. Prespecified and Post Hoc Subgroups By Disease Cohort
	
	Cervical
	Endometrial

	Prespecified
	Histology 
  Squamous vs non-squamous
	Histology
  Endometrioid vs non-endometrioid

	
	PD-L1 status 
  Positive vs negative
	Grade
  Low grade vs high grade

	
	HPV status
  Positive vs negative
	Hormone receptor status
  Positive vs negative

	
	 
	PTEN status 
  Present vs absent

	
	
	p53 status
   Abnormal vs wildtype

	
	
	Microsatellite instability status
  MSI vs MSS 

	
	
	POLE status
  POLEmut vs POLEwt

	Post hoc
	Prior lines
  1 vs 2
	Prior lines
  1 vs 2

	
	Disease status
  Primary refractory vs recurrent vs secondary refractory
	Disease status
  Primary refractory vs recurrent vs secondary refractory

	
	sTILs
  0-10% vs 20-40% vs 50-90%
	sTILs
  0-10% vs 20-40% vs 50-90%

	
	
	Traditional classification
  Type I vs type II

	
	
	Histomolecular classification
  POLEmut vs MSI vs p53abn vs NSMP vs NOS


HPV, human papillomavirus; MSI, microsatellite instability; MSS, microsatellite stable; NOS, not otherwise specified; NSMP, no specific molecular profile; PD-L1, programmed death ligand-1; POLE, deoxyribonucleic acid polymerase epsilon; PTEN, phosphatase and tensin homolog; sTILs, stromal tumor-infiltrating lymphocytes.
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