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RECOMMENDATION STRENGTH LEGEND

» STRONG (Grade 1) - Benefits clearly outweigh risks; standard of care

. - Trade-offs exist; shared decision-making recommended
 RESEARCH (Grade R) - Insufficient evidence; clinical trial preferred
+ NOT RECOMMENDED - Evidence against use or unfavorable risk-benefit ratio

1 Clinical Context
HER2-positive metastatic breast cancer (MBC) accounts for approximately 15-20% of all breast cancers and is characterized by
overexpression or amplification of the human epidermal growth factor receptor 2 (HER2) gene[1, 2]. The development of HER2-

targeted therapies has dramatically transformed outcomes, with median overall survival now exceeding 5 years in first-line treatment
settings[3, 4].

1.1 Target Population

These recommendations apply to adult patients (>18 years) with:

« Histologically confirmed invasive breast cancer

+ HER2-positive status by immunohistochemistry (IHC 3+) or in situ hybridization (ISH ratio >2.0, or HER2 gene copy number >6
signals/cell)

» Metastatic or unresectable locally advanced disease

+ ECOG performance status 0-2

Exclusions: Patients with LVEF <50%, severe cardiac dysfunction, or active uncontrolled CNS disease requiring immediate radio-
therapy.

2 Evidence Review

2.1 Key Clinical Trials and Evidence Quality

First-Line Therapy:

« CLEOPATRA Trial[2, 3]: Phase Ill RCT (N=808) comparing pertuzumab + trastuzumab + docetaxel vs placebo + trastuzumab +
docetaxel. Median OS 57.1 vs 40.8 months (HR 0.69, 95% CI 0.58-0.82, p<0.001). 8-year OS: 37% vs 23%. Evidence Quality:
HIGH

Second-Line Therapy:

+ DESTINY-Breast03 Trial[4, 5]: Phase Ill RCT (N=524) comparing trastuzumab deruxtecan (T-DXd) vs trastuzumab emtansine (T-
DM1). Median OS 52.6 vs 42.7 months (HR 0.73, 95% CI 0.56-0.94). Median PFS by investigator: 29.0 vs 7.2 months (HR 0.30,
95% CI 0.24-0.38). Evidence Quality: HIGH

» EMILIA Trial[6, 7]: Phase lll RCT comparing T-DM1 vs capecitabine + lapatinib. Median OS 29.9 vs 25.9 months (HR 0.75, 95% ClI
0.64—0.88). Median PFS 9.6 vs 6.4 months (HR 0.65, 95% Cl 0.55-0.77). Evidence Quality: HIGH

Third-Line and Later:

+ HER2CLIMB Trial[8, 9]: Phase Ill RCT (N=612, 48% with brain metastases) comparing tucatinib + trastuzumab + capecitabine vs
placebo + trastuzumab + capecitabine. Median OS 24.7 vs 19.2 months (HR 0.73, p=0.004). Intracranial PFS in patients with brain
metastases: 9.9 vs 4.2 months. Evidence Quality: HIGH

2.2 Guideline Concordance

Setting NCCN 2024[10] ASCO/ESMO 2024[11, 12]

First-line Pertuzumab + trastuzumab + taxane (Category 1) Pertuzumab + trastuzumab + taxane (Strong)
Second-line T-DXd preferred; T-DM1 alternative (Category 1) T-DXd preferred (Strong); T-DM1 if prior T-DXd
With brain mets | Tucatinib + trastuzumab + capecitabine (Category 1) Tucatinib-based regimen preferred (Strong)

Table 1: Guideline concordance for HER2+ MBC treatment recommendations.

Confidential Medical Document - For Professional Use Only Page 1



Treatment Recommendations: HER2+ Metastatic Breast Cancer November 5, 2025

3 Treatment Options
3.1 First-Line Therapy

RECOMMENDATION 1A GRADE: 1A (STRONG, HIGH QUALITY)

We recommend pertuzumab + trastuzumab + docetaxel as first-line therapy for HER2-positive metastatic breast can-

cer.

Regimen:

» Pertuzumab: 840 mg IV loading dose, then 420 mg IV every 3 weeks

» Trastuzumab: 8 mg/kg IV loading dose, then 6 mg/kg IV every 3 weeks

» Docetaxel: 75 mg/m? IV every 3 weeks (may escalate to 100 mg/mz? if tolerated)

Evidence Basis: CLEOPATRA trial[2, 3] demonstrated 16.3-month improvement in median OS (HR 0.69, p<0.001) with dual

HER2 blockade. Real-world studies confirm generalizability with HR 0.66 for OS[13].

Guideline Concordance: NCCN Category 1, ASCO/ESMO Strong recommendation

Indications:

» Newly diagnosed HER2+ MBC (no prior systemic therapy for metastatic disease)

» LVEF >50%, adequate organ function

+ ECOG PS 0-2

Contraindications:

» Known hypersensitivity to trastuzumab, pertuzumab, or docetaxel

» LVEF <50% or symptomatic heart failure

+ Severe hepatic impairment (docetaxel)

Key Toxicities and Management:

* Neutropenia (49% grade >3): G-CSF support; dose reduction of docetaxel to 60 mg/mz? if febrile neutropenia

» Diarrhea (any grade 67%): Loperamide; hydration; hold therapy if grade 3—4

 Cardiac toxicity (rare <2%): Monitor LVEF at baseline, every 3 months; hold if LVEF <45% or 50—45% with >10% absolute
decrease

Duration: Continue pertuzumab and trastuzumab until disease progression or unacceptable toxicity. Docetaxel for minimum 6

cycles; may continue longer or discontinue at physician discretion (dual HER2 blockade maintenance).

Monitoring Protocol:

» LVEF: Baseline, every 3 months

» CBC with differential: Before each cycle

+ Imaging (CT chest/abdomen/pelvis): Every 2—3 months
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3.2 Second-Line Therapy

RECOMMENDATION 2A GRADE: 1A (STRONG, HIGH QUALITY)

We recommend trastuzumab deruxtecan (T-DXd) as second-line therapy after progression on trastuzumab and per-

tuzumab.

Regimen:

» Trastuzumab deruxtecan (T-DXd): 5.4 mg/kg IV every 3 weeks

Evidence Basis: DESTINY-Breast03 trial[4, 5] demonstrated superior PFS (median 29.0 vs 7.2 months, HR 0.30) and OS

(median 52.6 vs 42.7 months, HR 0.73) compared to T-DM1. ORR 79.7% vs 34.2%.

Guideline Concordance: NCCN Category 1, ASCO/ESMO Strong recommendation (preferred over T-DM1)

Indications:

+ HER2+ MBC with progression on prior trastuzumab- and taxane-based therapy

+ ECOG PS 0-1 (PS 2 with caution)

Contraindications:

* History of interstitial lung disease (ILD) or pneumonitis

» Severe pulmonary compromise (FEV1 <50% predicted, DLCO <50%)

« Active or uncontrolled infection

Key Toxicities and Management:

« Interstitial Lung Disease/Pneumonitis (16.7% any grade, <1% grade >3): BLACK BOX WARNING. Monitor for dyspnea,
cough, fever. CT chest if symptoms. Hold for grade 2, permanently discontinue for grade 3—4. Corticosteroids for grade >2.

» Nausea (79%, 7% grade 3): Prophylactic antiemetics (5-HT3 antagonist + NK1 antagonist)

* Neutropenia (21% grade >3): G-CSF support; dose reduction to 4.4 mg/kg if febrile neutropenia or grade 4 lasting >7 days

« Thrombocytopenia (any grade 28%): Hold if platelets <25,000/uL; dose reduce if platelets 25,000-50,000/uL

Duration: Continue until disease progression or unacceptable toxicity.

Monitoring Protocol:

« Pulmonary assessment: Baseline pulse oximetry, CXR or CT; evaluate symptoms at each visit; low threshold for CT chest
if new respiratory symptoms

» CBC with differential: Before each cycle

* Imaging: Every 2-3 months

We suggest trastuzumab emtansine (T-DM1) as an alternative second-line therapy for patients with contraindications
to T-DXd or in resource-limited settings.

Regimen:

» Trastuzumab emtansine (T-DM1): 3.6 mg/kg IV every 3 weeks

Evidence Basis: EMILIA trial[6, 7] demonstrated median OS 29.9 months vs 25.9 months with capecitabine + lapatinib (HR
0.75). Lower toxicity profile compared to chemotherapy combinations.

When to Consider:

+ History of ILD or significant pulmonary comorbidities precluding T-DXd

« Patient preference for established therapy with longer safety track record

» T-DXd unavailable or prohibitively expensive

Key Toxicities: Thrombocytopenia (14% grade >3), elevated AST (5% grade >3), fatigue, nausea. Cardiac toxicity rare
(1.8%).
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3.3 Third-Line and Later Therapy
3.3.1 For Patients with Brain Metastases

RECOMMENDATION 3A GRADE: 1A (STRONG, HIGH QUALITY)

We recommend tucatinib + trastuzumab + capecitabine for patients with HER2+ MBC and brain metastases after >2

prior HER2-directed regimens.

Regimen:

* Tucatinib: 300 mg PO twice daily (continuously)

» Trastuzumab: 8 mg/kg IV loading dose, then 6 mg/kg IV every 3 weeks (or 6 mg/kg SC every 3 weeks)

» Capecitabine: 1000 mg/m2 PO twice daily on days 1-14 of 21-day cycle

Evidence Basis: HER2CLIMB trial[8, 9] demonstrated OS benefit (median 24.7 vs 19.2 months, HR 0.73) in heavily pretreated

patients. In patients with brain metastases, intracranial PFS 9.9 vs 4.2 months; median OS 18.1 vs 12.0 months.

Guideline Concordance: NCCN Category 1, ASCO/ESMO Strong recommendation for CNS involvement

Indications:

+ HER2+ MBC with active or stable brain metastases

* Prior therapy with trastuzumab, pertuzumab, and T-DM1 or T-DXd

» Adequate organ function

Key Toxicities and Management:

- Diarrhea (any grade 81%, grade >3 13%): Loperamide prophylaxis; hold capecitabine and tucatinib for grade 3—4; dose
reduce capecitabine by 200 mg/m?/dose

» Hand-foot syndrome (any grade 63%, grade >3 13%): Urea-based emollients, topical steroids; capecitabine dose reduc-
tion to 800 mg/m? bid if grade 2—3

» Elevated ALT/AST (any grade 42%, grade >3 6%): Monitor LFTs every 3 weeks; hold tucatinib if grade >3; dose reduce
to 250 mg bid upon recovery

Duration: Continue until disease progression or unacceptable toxicity.

Monitoring Protocol:

+ CBC, CMP with LFTs: Every 3 weeks

 Brain MRI: Every 6—9 weeks for first 6 months, then every 3 months

+ Systemic imaging: Every 2—3 months

3.3.2 For Patients without Brain Metastases

We suggest T-DM1 (if not previously received) or neratinib + capecitabine for heavily pretreated patients without CNS
involvement.

Alternative Regimens:

« T-DM1: 3.6 mg/kg IV every 3 weeks (if not previously used in second-line)

» Neratinib + capecitabine: Neratinib 240 mg PO daily + capecitabine 750 mg/m2 PO bid days 1—14 of 21-day cycle[14]
 Lapatinib + capecitabine: Lapatinib 1250 mg PO daily + capecitabine 1000 mg/m2 PO bid days 1-14 (less preferred)
Evidence Basis: NALA trial showed neratinib + capecitabine improved PFS vs lapatinib + capecitabine (HR 0.76, p=0.0059)
but no significant OS benefit. T-DM1 efficacy established by EMILIA.

When to Consider:

« Extensive prior therapy (>3 lines for metastatic disease)

« Patient not candidate for tucatinib-based regimen

* No CNS involvement

Key Toxicities: Neratinib causes high-grade diarrhea (40% grade 3); require loperamide prophylaxis. T-DM1 toxicity as
previously described.
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4 Clinical Decision Algorithm

[HER2+ MBC DiagnosisECOG PS 0—2}

[1 st Line:Pertuzumab + Trastuzumab+ Docetaxel}

Progression

[2nd Line: T-DXd(or T-DM1 if ILD risk)}

Progression

Yes

[Tucatinib + Trastu+ Capecitabine BrainMets?

-

T-DM1 (if not prior)or Neratinib + Cape}

5 Special Populations

5.1 Hormone Receptor-Positive Disease

For patients with HER2+/HR+ MBC:

« First-line: Same as HR-negative (pertuzumab + trastuzumab + taxane preferred)

« After chemotherapy completion: Consider endocrine therapy + trastuzumab maintenance (de-escalation strategy)
* GRADE 2B: CDK4/6 inhibitors + endocrine therapy + trastuzumab is investigational; not standard of care

5.2 Elderly or Frail Patients (ECOG PS >2)

 Consider single-agent trastuzumab + vinorelbine or paclitaxel (weekly)
+ Avoid pertuzumab if concerns about tolerability
« T-DXd may be considered with close monitoring

5.3 Renal and Hepatic Impairment

+ Renal impairment (CrCl 30-60 mL/min): No dose adjustment for trastuzumab, pertuzumab, T-DXd, or T-DM1. Reduce capecitabine
starting dose to 750 mg/m2 bid if CrCl 30—50 mL/min.

» Hepatic impairment: Avoid docetaxel if total bilirubin >ULN or AST/ALT >1.5x ULN + ALP >2.5x ULN. No dose adjustment for
trastuzumab, pertuzumab. T-DXd and T-DM1: Use with caution in moderate hepatic impairment; avoid in severe.

6 Dose Modifications

Toxicity Hold Criteria Dose Reduction

Neutropenia ANC <1000/pL G-CSF; reduce docetaxel by 25%
Thrombocytopenia Platelets <25,000/puL (T-DXd) T-DXd: reduce to 4.4 mg/kg

LVEF decline LVEF <50% or >10% drop Hold HER2 agents; re-assess in 3 weeks
ILD/Pneumonitis Grade >2 Permanently discontinue T-DXd

Diarrhea Grade 3—4 Hold until grade <1; reduce capecitabine 25%
Hand-foot syndrome | Grade 2-3 Hold capecitabine; reduce to 800 mg/m? bid
ALT/AST elevation Grade >3 (>5x ULN) Hold tucatinib; reduce to 250 mg bid

Table 2: Key dose modification guidelines for HER2-targeted therapies.
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Assessment Baseline During Treatment Post-Treatment
LVEF (ECHO/MUGA) Yes Every 3 months Every 6 months for 2 years
CBC with diff Yes Before each cycle As clinically indicated
CMP, LFTs Yes Every 3 weeks As clinically indicated
Imaging (CT C/A/P) Yes Every 6-9 weeks Every 3—6 months
Brain MRI If symptomatic or known CNS mets Every 6-9 weeks if CNS+ Every 6 months for 2 years if CNS+
Pulmonary assessment | CXR or CT if T-DXd Each visit (symptoms); CT if indi- | As indicated
cated

Table 3: Monitoring schedule for HER2+ MBC on systemic therapy.

Setting GRADE | Recommendation Guideline

First-line 1A Pertuzumab + trastuzumab + docetaxel NCCN Cat 1, ASCO Strong
Second-line 1A Trastuzumab deruxtecan (T-DXd) NCCN Cat 1, ASCO Strong
Second-line alt T-DM1 (if T-DXd contraindicated) NCCN Cat 1, ASCO Strong
Third-line + CNS 1A Tucatinib + trastuzumab + capecitabine NCCN Cat 1, ASCO Strong
Third-line no CNS T-DM1 or neratinib + capecitabine NCCN Cat 2A

7
8
9

Table 4: Summary of GRADE-graded recommendations with guideline concordance.
Monitoring Schedule
Summary of GRADE-Graded Recommendations
Key Evidence Sources

This treatment recommendation report is based on:

S
+C

ystematic review of phase Il randomized controlled trials
urrent NCCN Clinical Practice Guidelines (v1.2024)[10]

» ASCO Systemic Therapy Guidelines (2024 update)[11]
« ESMO Clinical Practice Guidelines (Living Guideline 2025)[12]
» FDA-approved prescribing information for all agents

All recommendations are supported by high-quality evidence (RCTs with low risk of bias) and concordant with major international

guidelines.

10
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