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OVERVIEW

• History of cervical cancer trials
• What is immunotherapy?
• Trials with regard to immunotherapy
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LANDMARK STEP IN TREATMENT OF 
CERVICAL CANCER



NCI ALERT 

Feb 1999

Peters et al JCO 2000

Rose et al NEJM 1999

Whitney et al JCO 1999

Keyes et al NEJM 1999

Morris et al NEJM 1999 “Concomitant 
(cisplatin-based) 

Chemo-
radiotherapy 

should be 
considered 
instead of 

radiotherapy 
alone in women 

with cervical 
cancer"



Green et al 

LANCET 

2001

CT and RT benefit:

• PFS benefit: 16%

• OS benefit: 12%

• 19 trials

• 17 publications

• 2 unpublished

• 1981-2000

• N = 4580

Concomitant CT-RT improves OS and PFS 

and reduces 
local (OR 0·61, 95% CI 0·51–0·73, p<0·0001)and distant recurrence (OR 0·57, 95% CI 0·46–0·77, 

p<0·0001) in locally advanced cervical cancer

Overall OS Benefit



WHERE DOES SURGERY STAND?



Landoni et al. Lancet 1997

Landoni et al. JGO 2017
20-year Update

• N = 343

• FIGO IB/ IIA

• Age – 30-70 yr

• Both Surgery or 

Radiation can be 

given  for early 

cervical cancer in 

terms of  OS.

• Long term FU 

confirms the best 

treatment should 

take into account 

clinical factors



For more than a decade, 
there was no new significant development



TEAM APOLLO, KOLKATA ES-v1-GYN019

JCO, 2018
Sudeep Gupta et al
Ph 3 RCT

Comparison of outcome between NACT > Sx and Conc CT-RT in Ca Cervix St IB2-IIB 

CONCLUSION: Concurrent Chemoradiation showed significantly improved DFS rate compared to NACT - Surgery

NACT Followed by Radical Surgery Vs Concomitant CT-RT in Patients With Stage IB2, 
IIA, or IIB Squamous Cervical Cancer: A Randomized Controlled Trial

Primary End Point 
DFS

Secondary End Point
OS
Toxicity

Radical Pelvic RT + Weekly Cisplatin

Survival NACT-Sx CT-RT HR P-value

5yr DFS 69.3% 76.7% 1.38 (1.02-1.87) 0.038

Adjusted HR (Stage/Hb/LN/PS) 1.46 (1.08-1.99) 0.015

5Yr OS 75.4% 74.7% 1.025 (0.75-1.39) 0.87

Recurrence 18.7% 13.6% - -

R
18-65 yrs

ECOG PS ≤1
SCC, St IB2 - IIB

NACT

Paclitaxel + Carboplatin x 3 cycles

End Points (ITT)

R E S U L T S  Median follow-up – 58.5 mo

n=317

Maximum benefit noted for Stage IIB disease
More Acute Grade 3 and 4 Thrombocytopenia with NACT-Sx 
Significant higher Late Vaginal Toxicity with CT-RT (>24mo)

ICRT (LDR/HDR)

n=316

Response Assessment 
after 2 cycles

Radical Surgery

No Response/ Inoperable

Adjuvant 
RT +/- CT

As indicated
n=68



TEAM APOLLO, KOLKATA

o Phase III Trial:
o IG-IMRT or 3D-CRT.
o Primary end point: 3-year grade > 2 late 

GI toxicity.
o Secondary end points:Acute toxicity, 

HRQOL, Pelvic relapse-free, DFS & OS.
o 2011-2020
o N= 300, IG-IMRT: 151 and 3D CRT:149
o Median FU: 46 months

ES-v1-GYN-0025

To compare late toxicity of (IG-IMRT) with  (3D-CRT) in cervical cancer 
undergoing postoperative RT. 

Supriya et al et al 

JCO, 2021

Incidence of Grade >/= 2 any late toxicity: 28.1% Vs 48.9% (p: .001)

IG-
IMRT

3 DCRT P value

Pelvic RFS 81.8% 84% 0.55

DFS 76.9% 81.2% 0.89

❑ Postoperative IG-IMRT results in lower rate of late toxicity.
❑ No differences in disease outcomes.
❑ IG-IMRT should represent the new standard of care. 



TEAM APOLLO, KOLKATA ES-v1-GYN016

OUTBACK TRIAL: Phase III trial of adjuvant chemotherapy 
following chemoradiation as primary treatment for locally 

advanced cervical cancer compared.

Lancet 
2023

CT-RT followed by chemotherapy Versus Chemotherapy Versus CT-RT alone : 
Is there a benefit of adjuvant chemotherapy?

Conclusion:    5 year OS comparable : 72 % Vs 71 %
               Pattern of disease recurrence comparable : 63 % Vs 61 %

Adjuvant carboplatin and paclitaxel chemotherapy given after standard cisplatin-based 

chemoradiotherapy for locally advanced cervical cancer increased short-term toxicity and did 
not improve overall survival



TOTAL NUMBER OF PATIENTS (N=500)

R

IC (N=250)
• PACLITAXEL 80mg/m2
• CARBOPLATIN AUC 2
• Weekly cycle for 6 cycles

7 weeks
STANDARD CT-RT (N=250)
• Chemotherapy: CISPLATIN 40mg/m2 weekly for 5 weeks

• Radiotherapy: 40·0–50·4 Gy delivered in 20–28 fractions 
to a planned pelvic volume using 3DCRT or IMRT.

• Brachytherapy: 2D/3D approach with full 3D image-
guided adaptive brachytherapy (IGABT) recommended.

2024Interlace Trial:



However:

NACT leads to:

• Prolong overall treatment time
• Reduce compliance to concomitant CT during CRT
• Increase in cost of treatment including supportive care
• Overall higher morbidity

NACT needs to explored in high risk locally advanced carcinoma cervix patients with high nodal burden, IIIB & 
IIIC2 who qualifies for extended field radiation. 

In conclusion, this short-course IC regimen followed within 7 days by CRT improves survival of patients with 
locally advanced cervical cancer. It should now be considered a standard of care and be included in the design 
of future trials that explore the incorporation of new agents for the treatment of locally advanced cervical 
cancer.

Conclusion of  Interlace Trial:





BUT BEFORE DIVING INTO THE DEEP, 

WHAT IS IMMUNOTHERAPY?



Antigen-Presenting Cell

Major Histocompatibility 
Complex (MHC)

Antigen

T-cell receptor (TCR)

Signal 1

T Cell
CD80/86

CD28

Signal 2

Activation
    Proliferation

    Migration

IMMUNE ACTIVATION IN LYMPH NODE



Tissue Cell

Cell activation

T Cell
PD-L1

PD-1

Negative 

regulation 

(Checkpoint)

NEGATIVE CHECKPOINT REGULATION IN 
PERIPHERAL TISSUE



Cancer Cell

Cell activation

T Cell
PD-L1

PD-1

Negative 

regulation 

(Checkpoint)

CANCER CO-OPTS THE CHECKPOINT MECHANISM 



Cancer Cell

Cell activation

T Cell
PD-L1

PD-1

Negative 

regulation 

(Checkpoint)

IMMUNE CHECKPOINT INHIBITORS

PD-1 inhibitors
• Nivolumab
• Pembrolizumab

PD-L1 inhibitors
• Atezolizumab
• Durvalumab

• Activation
• Proliferation
• Elimination 

(cancer cells)



BEFORE WE TALK ABOUT TRIALS, WE SHOULD 
KEEP IN MIND CERTAIN DEFINITIONS



SURVIVAL DATA

Survival Variables Definitions Remarks

Objective Response 

Rate (ORR)

Fraction of patients with a 

tumor size reduction of a 

predefined amount for a 

minimum time period

ORR = sum of patients with PR and CR 

(According to FDA) 

Progression Free 

Survival (PFS)

the time of randomization to 

the time of disease 

progression or death

Phase III Trials (TTP considered only in 

Phase II Trials)

Overall Survival (OS) Defined as the time from 

randomization to death

Gold standard of clinical trial end point



• Probabilities are 
calculated for each 
interval of time

• Each Downward step 
indicates an event

• Vertical tick – 
censored observation

Kaplan Meier Plot



NOW LET’S 
SHIFT GEARS



FIRST TRIAL OF CERVICAL CANCER RELATED TO 
IMMUNOTHERAPY

Colombo et al. 
KEYNOTE 826

NEJM 2021

Dr. Nicoletto Colombo



Colombo et al. 
KEYNOTE 826

NEJM 2021

-N=617
-Phase 3 RCT
-Persistent, 
Recurrent, or 
Metastatic Cervical 
cancer

RESULTS

R

CT ±Bevacizumab

Platinum based CT
+

Pembrolizumab
±

Bevacizumab

Arms Grouping PFS 
(mon)

OS (at 24 
mon)

CT + 
Pembro

Median 10.4 53%

Overall 10.4 50.4%

CPS≥10 10.4 54.4%

CT Median 8.2 41.7%

Overall 8.2 40.4%

CPS≥10 8.1 44.6%
PFS and OS were significantly longer with 

Pembrolizumab



WHAT ABOUT IN 
LOCALLY ADVANCED 
CERVICAL CANCER?



Monk et al. 
CALLA

Lancet Oncol 
2023

R

CTRT

CTRT
+

Durvalumab-N=770
-Feb 2019 – Dec 2020
-Phase 3 RCT
-FIGO 2009 IB2-IIB LN+ 
≥ III any LN status
-ECOG PS 0 or 1

Adjuvant Durvalumab

Endpoint
-Primary – PFS
-Secondary
• OS
• ORR
• OS & PFS – TAP 

≥1%

-RT – 45 Gy/ 25#/5 wks → BT (HDR – 27.5-30 Gy, LDR – 35-40 Gy)
-Cisplatin – 40 mg/m2 q1wk; Carboplatin – AUC 2 q1wk
-Durvalumab – 1500 mg q4wk (24 cycles) – during and after RT



Inclusion Criteria

• Women aged 18 years or older

• Untreated histologically 

confirmed cervical 

adenocarcinoma, squamous 

carcinoma, or adenosquamous 

carcinoma

• FIGO 2009 IB2-IIB node +ve, IIIA-

IVA (any LN status)

• ECOG PS 0 or 1

Exclusion Criteria

• H/o Hysterectomy

• Previous exposure to immune-

mediated therapy

• Severe Co-morbidities

• Auto-immune or inflammatory 

disorder

• Immuno-deficiency

• Active TB/Hepatitis



STATISTICAL 
ANALYSIS

• 90% power to demonstrate superiority for PFS

• PFS, OS and duration of response estimated as per 

the Kaplan-Meier method

• Two sided α=0.05, assumed true PFS HR 0.65, 11% 

increase in proportion of progression free patients

• Stratified log rank test – determine effect of 

durvalumab vs placebo (adjusted for disease stage 

and region)

• Magnitude of effect summarized with HR and 95% 

CI using a stratified Cox proportional hazards model 

and Efron’s method of tie handling

CONSORT



RESULTS
-Median age 49y (IQR 41-57)

-Median FU (18.5 vs 18.4 mon)

CTRT + 

Durva

CTRT

PFS Overall HR – 0.84 (95%CI 

0.65-1.08), p=0.17

12 mon 76% 

(71.3-80)

73.3% 

(68.4-

77.5)

24 mon 65.9% 

(59.8-

71.4)

62.1% 

(56.2-

67.4)

18.4 

months



Sub-group analysis showed:

• PD L1 ≥20% → HR 0.62  

(0.42-0.91)

ORR was similar between 

both arms



Adverse 

Events

CTRT+Durva CTRT

Grade 3-4 

events

Anemia 199 (52%) 196 (51%)

Low 

WBC

39 (10%) 49 (13%)

T/T related 

events

Serious Anemia 

15(4%)

Leucopenia 

(4 (1%))

RT Proctitis (6 

(2%))

Low ANC

Febrile 

Neutropenia 

(5 (1%))

Low platelet

Genital 

Fistula 

(4(1%))

RT 

Toxicities

<1 y 291 (76%) 287 (75%)

≥1 y 37 (10%) 36 (9%)

ADVERSE 
EVENTS

Huge data!
Hence, a short 
summary



Strengths

• First Phase 3 RCT studying 
immune checkpoint inhibitor in 
locally advanced cervical cancer

• Improved PFS in PD L-1 ≥ 20 
with durvalumab

• Provided base for further 
studies 

Limitations

• No overall PFS seen

• F/U time was short to 

provide 5 y OS or PFS

• Benefit of PFS not 

analysed with respect to 

LN status

TO CONCLUDE…



Lorusso et al. 

KEYNOTE A18

Lancet 2024

R

CTRT (Cisplatin 

40mg/m2)

CTRT

+

Pembrolizumab

-N=1060

-Jun 2020 – Dec 2022

-Phase 3 RCT

-FIGO 2014 IB2-IIB LN+ 

III-IVA any LN status

-ECOG PS 0 or 1

-SCC, Adenoca, Adenosq. 

Ca

Adjuvant 

Pembrolizumab

Endpoint

-Primary – PFS 

& OS

-Secondary
-ORR

-PFS (24 mon & RECIST 

v1.1)

-OS & PFS (PDL1 Status)

-Safety

- IMRT/VMAT vs Non-IMRT/Non-VMAT

- IB2-IIB (LN+) vs III-IVA

- RT dose (EBRT+Brachy) - <70 Gy vs ≥70 Gy

Pembro 200mg 

q3wks x 5# →

400mg q6wks x 

15 cycles



Inclusion Criteria

• Women aged 18 years or older

• Locally advanced histologically confirmed 

cervical adenocarcinoma, squamous 

carcinoma, or adenosquamous carcinoma

• FIGO 2014 IB2-IIB node +ve, III-IVA 

(any LN status)

• ECOG PS 0 or 1

• Adequate Organ Function

Exclusion Criteria

• H/o previous systemic 

therapy

• Previous exposure to 

immunotherapy

• Definitive surgery

• Previous H/o Radiation



STATISTICAL 
ANALYSIS

• PFS and OS estimated using the non-
parametric Kaplan-Meier method

• Stratified log rank test – determine between 
group differences in PFS and OS

• Magnitude of difference assessed using a 
stratified Cox proportional hazards model 
and Efron’s method of tie handling

• Consistency of PFS treatment effect in sub-
groups assessed by means of HR and 95% CI 
using the non-stratified Cox proportional 
hazards

• One-sided α=0.025, test PFS superiority

CONSORT



Demographic Data

• Median age 49y 
(40-57) vs 50y 
(41-59)

• Median FU 17.9 
months (IQR 11.3-
22.3) for both 
groups

• Enrollment done from 
176 medical centres in 
30 countries (including 
resource-poor countries)

RESULTS



-Statistically 
significant PFS
HR 0.70 (0.55-0.89),
p=0.002

-PFS (24 mon) – 
68%(62-73) vs 
57% (51-63)

Note:
• First interim analysis (237 

events – deaths or disease 
progression)

17.9 

months



• PFS for PD-L1+ve (CPS≥1) → 
HR 0.72 (0.56-0.92)

• ORR – 413(79%) vs 369(76%)
• Median duration of response has 

not been reached 
• Response duration ≥ 12 months →
   172 (81%) vs 153 (77%)
• Median total cervix physical dose – 

76 Gy
• Median total cervix EQD2 – 87 Gy



• OS at 24 mon –
87% (82-91) vs 
81% (75-86)

• Median OS was 
not reached in 
either group

24 

months



Dr. Linda R. Duska

Final and 2nd interim analyses were presented at 
ASCO meeting, 2025 in Chicago, Illinois, USA



• Statistically Significant OS (2nd interim 
analysis) – HR 0.67 (0.50-0.90), 
p=0.0040

• OS (Final Analysis) – HR 0.73 (0.57-
0.94)

• PFS (in 2nd interim analysis and Final 
analysis) were HR 0.72 (0.59-0.87) and 
0.68 (0.56-0.84) respectively

• Median follow up of 41.6 months 
(IQR 24.8 – 55.0)

• 86 patients had received post-
progression immunotherapy; of 
those, 64 received Pembrolizumab 
(details not mentioned)

A Shot from the 

ASCO meeting, 

2025



41.6 

months

OS in FIGO 2014 III-IVA
• HR 0.65 (95%CI 0.47-0.90)

But there is no mention 
regarding p value



ADVERSE 
EVENTS

No grade 5 immune-
mediated adverse events

Adverse Events CTRT+

Pembro

CTRT

T/T emergent 

events

Total 525 (99%) 526 (99%)

Grade≥3 394 (75%) 364 (69%)

Serious 91 (17%) 65 (12%)

Potentially 

immune-

mediated

Total 167 (32%) 54 (10%)

Grade≥3 21 (4%) 5 (<1%)



Strengths

• First Phase 3 RCT to report a 

statistically significant OS with 

PD-1 inhibitor and CTRT in 

locally advanced cervical cancer

• Statistically significant PFS

• Potential role for addition of 

Pembrolizumab with CTRT

Limitations

• Interim Analysis – short F/U 
period (more time required)

• Benefit of PFS was not 
analysed with respect to LN 
status

• Investigator-assessed PFS 
prone to bias

• The funder of the study was 
involved at multiple stages –
Sponsor bias



LET’S  SUMMARISE



KEYNOTE-018: PEMBROLIZUMAB + CRT → MAINTENANCE

o Demonstrated significant PFS & OS improvement in locally 

advanced cervical cancer.

o Benefit consistent across PD-L1 subgroups

o Established as new standard of care : Immunotherapy + CRT 

followed by maintenance

o Lesson: Synergistic effect when IO is integrated with curative 

CT-RT.



CALLA: DURVALUMAB + CRT → MAINTENANCE

o Negative trial : No significant improvement in PFS or OS

o Possible reasons:

• Targeted only PD-L1 (not PD-1)

• Long 2-year maintenance → higher attrition

• Ambitious HR assumption in trial design

o Lesson: Not all checkpoint inhibitors are equal

o Success depends on biology, biomarker selection & trial design.



KEYNOTE-018 vs CALLA: The Lesson

KEYNOTE-018:

• Practice-Changing

• Survival Benefit

• New Standard of  Care

CALLA :

• Negative Trial

• No OS/PFS Benefit

• Lessons in Design & Biology

Immunotherapy is here to stay: But

Smart Design + Right Agent = Success in Cervix Cancer



THANK YOU
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