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Neoadjuvant therapy in NSCLC 

Neoadjuvant therapy is defined as any therapy delivered prior to definitive 
local therapy intended to increase the cure rate

• Proposed benefits:
• downstaging
• improving resection rate 
• treating subclinical micro-metastases 

• Compliance with neoadjuvant shown to be better than adjuvant 

• Biological effect of neoadjuvant can be analyzed in the resected tumor

• Adjuvant therapy can be tailored based on the response



Systemic therapy in resectable NSCLC 

• Locally advanced NSCLC develop early recurrences and distant metastases 
despite complete resection

• Earlier trials and meta-analysis showed benefit with adjuvant 
chemotherapy

• Tumors >4cm, high risk features and nodal positivity warrant systemic 
therapy

• Very few trials have compared Neoadjuvant chemotherapy (NACT) vs 
Adjuvant chemotherapy (Adj CT)



Neoadjuvant chemotherapy: Efficacy and 
evidence



Neoadjuvant chemotherapy 



• Published in 2014

• 15 RCTs, 2385 patients

• 13% reduction of RR for death, 

• OS benefit-5% at 5 years

• No difference in 30- day mortality 

(OR 1·48, 95% CI 0·85–2·58, p=0·17)

• No difference in extent or completeness 
of resection

(OR 0·88, 95% CI 0·68–1·14, p=0·33)

• No difference across subgroups



• 19 RCTs,4372 patients
• Significant OS benefit
(HR: 0.87; 95%CI: 0.81–0.94; P < 
0.001)
• Higher benefit in Females and 

Stage III tumors
• No difference in post operative 

mortality or complications
(RR: 1.26; 95%CI: 0.82–1.92; P = 
0.291)



Neoadjuvant targeted therapy 

Modest response and pCR rates, trend towards 
improved PFS 



• NATCH trial: NACT+Sx vs Sx alone vs Sx+ Adj CT

• N=624 (Stage IA to IIIA)

• Completion of all chemotherapy- 90.4% (NACT) vs 60.9% (Adj CT)

• Pneumonectomy rates were similar in all 3 arms

• Peri operative outcomes were also comparable

• 5 yr DFS: 38.3% (NACT) vs 36.1% (Adj CT)

• 5 yr OS: 46.6% (NACT) vs 45.5% (Adj CT)

No difference whether chemo was given before or after surgery 
Criticism: Underpowered study 



• 18 RCTs, 2158 patients with N2 
positive status

• NACT f/b Sx+CT/RT had the 
highest OS benefit

• No treatment related deaths in 
the CSC and CSR arms C- Chemotherapy, S- Surgery ,R-Radiotherapy



Surgery after Neoadjuvant therapy

• Difficulties encountered after neoadjuvant treatment:
Tumor progression needing radical resection

Presence of adhesions and fibrosis

Tissue fragility and delayed healing

• Patient factors:
Immune modulation and suppression

Worsening frailty

Alteration of pulmonary function tests

What is the 
surgeon 

worried about? 



• Surgery after NACT (n=34) 
compared with upfront resections 
(n=67)

• No treatment related mortality

• Majority were pneumonia with 
suboptimal; no response to 
antibiotics

• ? Immuno suppression



• 2001, MSKCC experience
• N=470, (82% post NACT)

• Post op complication-38.1%
(M/C-pneumonia/atelectasis)
• Significant predictors:
Right pneumonectomy, Blood loss 
and FEV1 

• Mortality-3.8%, right 
pneumonectomy only predictor of 
mortality



• Stage IIIA/IIIB (n=124)
• 32% post NACT
• Mean hospital stay-12.6 days

• Complications-49.2%
M/C-Atrial fibrillation and 
pneumonia 
• Mortality- 6.5% (n=8)

(Pneumonectomy-5, Bilobectomy-
2, Lobectomy-1)



• 176 pneumonectomies (20% NACT/80% NACTRT)

• 78% pneumonectomies were extended/adjacent organ resections

• Major complication-22% (M/C-Pneumonia)

• BPF-2.8%

No difference across subgroups (Type of NAT, side or sleeve resection)

• 90 day mortality-3%



• 233 pneumonectomies (63.5% post Induction)

• Major complications-19.3%

• Post op BPF-8.2%

Pre op RT was the only significant factor predicting BPF

• Mortality-2.6%

• Complications and Mortality were not different between the two groups 
(Upfront vs Induction therapy)



Is minimally invasive surgery feasible after 
pre-operative chemotherapy?



• 114 matched patients of VATS and open lobectomies
• Conversion-12.5% (M/C- adhesions)

• Major complication-7%
(Not different between the 2 groups)

• 30 day mortality- nil

• Duration of surgery, blood loss, ICD days and hospital stay lesser in VATS 
arm. 



• 62 VATS lobectomies with matched group of open lobectomies
• Conversion-8.6% (M/C- bleeding)

• Post operative complication-26%
Not different between open and VATS arm
Medical complications (AF, AKI, MI and embolism) significantly lesser in VATS 
arm

• Post operative mortality-1.3%
No difference between two groups



Current perspective: The era of 
immunotherapy 



Phase I trial of 22 patients 

• 54% conversion due to hilar fibrosis 
or inflammation

• Major complications-
25%, pneumonia-7%

• No post operative mortality

Surgery after Immunotherapy

• Hilar fibrosis and 
inflammation

• Pneumonitis, thyroiditis and 
endocrinopathy

• Higher conversion rates



Early neoadjuvant immune studies 



Phase III trials 



Neoadjuvant immuno + chemotherapy



Caution:
• Nivo+Ipi arm discontinued
• Highly selected patients 
• High volume surgeons 
• Tertiary centres of 

expertise 



Does administering neoadjuvant therapy 
impact pulmonary function?



•PFTs pre and post NACT compared

•Matched pair cohort of 90 patients

•Significant reduction DLCoSB (74.6 to 70.6) and DLCo SB/VA (81.3 to 
71.9) post NACT

•No difference in post operative complications or mortality



•N=132, 89% received NACT
•Major complications-29.5%

•Reduction in DLCoSB and DLCo SB/VA were the only factors predicting 
post op complication

•A optimal cut off of 8% or greater reduction associated with higher 
morbidity 





NACT in NSCLC-TMH experience

• 2013- 2019
• Post NACT-119 (16.2%)

• Mean age: 56.13 years
• Male:Females - 89:30

• Histology:
Adenocarcinoma-84
Squamous carcinoma-32
Poorly diff carcinoma-3

Indications for NACT:
N2 disease-98

Downstaging-6

Borderline fitness-
4

Others-11

Regimen N

Pemetrexed+ Cis 47

Pemetrexed+Carbo 16

Paclitaxel+carbo 17

Paclitaxel+cis 5

Gemcitabine+cis 12

Gemcitabine+carbo 8

Cis+ Vinorelbine 5

Cis+Vincristine 4

Gefitinib 2

Others 3



TMH experience 
Surgery
• Lobectomy- 92
• Bilobectomy-6
• Pneumonectomy-17 

(14.2%)
• Inoperable-4

Approach

• Thoracotomy-73

• VATS-26

• VATS converted to open-
7(26.9%)

• Robotic-10

• Robotic converted to open-3

• Mean blood loss-502 ml

• Mean operating time-190 min

• Mean hospital stay-7.4 days

• Major post post op 
complication(CD≥III)-16 (13.4%)

• Mortality-4 (3.4%)



Conclusions

•Neoadjuvant therapy is at the threshold of becoming the standard of care
•Multidisciplinary joint clinics have never been more essential 

•Contemporary series have demonstrated safety and acceptable adverse effects 
•Minimally invasive surgery, pneumonectomy and extended resections can be 
performed safely post neoadjuvant 
•Lung function needs to repeated pre and post neoadjuvant and might help 
predict post op complications

•Neoadjuvant immunotherapy- No longer the new kid on the block, has 
promising early results, path CR yet to translate into OS benefit
•Future therapy will be biomarker based 



Success is teamwork and together we can 
achieve so much more!


