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• HER2-directed therapies have improved the outcome of patients with 

HER2+ early breast cancer (EBC), leading to de-escalation approaches1. 

• The PHERGain study showed the feasibility of a PET–guided, 

pathological complete response (pCR)-adapted strategy to avoid 

chemotherapy (CTx) in patients HER2+ EBC undergoing neoadjuvant

dual HER2 blockade with trastuzumab and pertuzumab. 

1. Lin NU et al., J Clin Oncol. 2015. 2. Perez-García JM et al., Lancet Oncol. 2021. 3. Perez-García JM et al., Lancet. 2024

We report the 5-year iDFS and assess a tumor-uninformed ctDNA assay (Guardant RevealTM) 

to improve the prediction of pCR and 5-year outcomes

• 37.9% of PET-responder 

patients achieving pCR2

• 3-year invasive disease-free 

survival (iDFS) of 94.3%3

PHERGain 

primary endpoints

Introduction
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356 patients enrolled

71 assigned to Group A: 

docetaxel, carboplatin, 

trastuzumab and pertuzumab
285 assigned to Group B: 

trastuzumab and pertuzumab 

63 patients underwent 

surgery (included in the 

intention-to-treat population)

Completed 3-year follow-up: n=55

Already at EOS n=8

3 lost to follow-up

2 withdrawal of consent

1 investigator’s decision

1 patient’s decision

1 exitus

267 patients underwent 

surgery (included in the 

intention-to-treat population)

Completed 3-year follow-up: n=250

Already at EOS n=17

6 lost to follow-up

4 withdrawal of consent

1 investigator’s decision

2 patient’s decision

4 exitus

3-year analysis

5-year study extension: n=55

5-year signed extension ICF: n=49
5-year study extension: n=250

5-year signed extension ICF: n=215

3-year analysis

In August 2022, the protocol 

was amended to extend 

follow-up with long-term 

outcomes planned at 5 and 7 

years after surgery.

5-year follow up: consort diagram
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Group B

n (%)

Population who underwent surgery n=267

Invasive disease-free survival events 26 (9.7)

Ipsilateral invasive breast cancer recurrence

Regional invasive breast cancer recurrence

Contralateral invasive breast cancer

Distant recurrence

Second primary non-breast cancer

Death

3 (1.1)

3 (1.1)

1 (0.4)

14 (5.2)

4 (1.5)

1 (0.4)

89.5% 

(95%CI: 85.7-93.4)

5-year iDFS rate

In group B, 26 (9.7%) of 267 patients had an invasive disease event or death within 5 years after 

surgery and the 5-year iDFS rate was 89.5% besides one third never received CTx

5-year iDFS rate in the whole group B 94.3%

(95%CI: 90.9-96.8)

3-year iDFS rate

0 1 2
Time since surgery (years)

3 4 5

Patients at risk

Group B 267 261 253 242 202 192

5-year iDFS rate in group B: 89.5% (95% CI: 85.7-93.4) 
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The 5-year iDFS rate in patients that had a pCR and never received CTx was 92.4%, with only 

one distant recurrence.

5-year iDFS rate in group B patients with pCR and no CTx

92.4% 

(95%CI: 86.7-98.5)

5-year iDFS rate with 

pCR and no CTx

Group B with pCR

and no CTx

n (%)

Population who underwent surgery n=86

Invasive disease-free survival events 6 (7.0)

Ipsilateral invasive breast cancer recurrence

Regional invasive breast cancer recurrence

Contralateral invasive breast cancer

Distant recurrence

Second primary non-breast cancer

Death

2 (2.0)

0

1 (1.0)

1 (1.0)

2 (2.0)

0

5-year iDFS rate in group B PET responders with pCR: 92.4% 

(95% CI: 86.7-98.5%)

0
Time since surgery (years)Patients at risk

Group B

PET responders

1 2 3 4 5

86 84 84 80 69 65

Javier Cortés, MD, PhD

96.4%

(95%CI: 89.3-98.8)

3-year iDFS rate with 

pCR and no CTx
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*Multivariate model adjusted to breast cancer staging and nodal status. Analysis performed comparing ctDNA clearance (ref) vs no ctDNA clearance. 

A 76% relative reduction in ctDNA positivity is found at C3D1 and 

ctDNA clearance correlated with pCR and improved 5-year iDFS in all patients

Early ctDNA clearance (C3D1) association with outcomes

pCR rate 

5-year iDFS

No ctDNA at baseline

ctDNA clearance

No ctDNA clearance

Group

1/66 (1.5)

9/122 (7.4)

8/40 (20.0)

98.1% (94.6-100.0)

92.3% (87.6-97.3)

75.6% (62.0-92.1)

Events/Total (%) 5-year iDFS

Javier Cortés, MD, PhD

97%

24%

Multivariate* HR: 2.4
(95% CI 0.9-6.3) p=0.0721

Baseline n=288

C3D1 n=270

Guardant RevealTM

All patients: Group A + Group B
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• At 5 years post-surgery, patients in group B achieved an iDFS of 89.5% (95% CI, 85.7 to
93.4), despite nearly one-third did not receive CTx and no one received adjuvant T-
DM1.

• Early ctDNA clearance after two treatment cycles was associated with achieving a
pCR and an improved 5-year iDFS in all patients.

• ctDNA represents a promising tool for response assessment and treatment
individualization in HER2+ EBC and potentially for guiding the design of future
therapeutic escalation and de-escalation trials.

Within 5 years of follow-up, PHERGain continues to demonstrate that a PET-based, pCR-
adapted strategy can identify a subset of HER2+ EBC patients who may safely ​​omit 

CTx and be treated exclusively with dual HER2 blockade.

Conclusion
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