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TARGETED AGENTS IN NSCLC

Introduction B ~ 00:01:06

Specific mutations :
* gqFR mutations :
- most common.
- Incidence : IS% in western populodion.
3S to0 40% in Asian population.
* Anaplastic lymphoma. kinase AW rearrangements.
* ROSI rearrangemrﬁs.
* MET exon ¥ sKipping mutations / MET amplifications.
* RET rearransemen’c&
Note : Above listed mutations are more commonly linked with adenocarinoma,
non-smokers, females > males.
* BRAF mutations : Seen in smokers.
* NTRK fusions.
* KRAS mutoadion.
* Her & mutation/over expression

Detection of the mutations :

* Next generation sequencing (N&S).

* PCR: To detect eFGR mutations.

o \HCorFlSWMQOSwearrangemen&s.

* ¥ the biopsy is not avoiloble —> Liquid biopsy (Blood) can be done.

Podients to be tested for the mutations :
* Adenocarcinoma. patients.
* Non-smokers/ex-smokers,
* mixed h'stotosg.
* Small biopsa.
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EGFR mutations 00:09:53

exon 19 deletion, &xon al L8SB8R mutation :
* gensitive to anti-egFR &herapg.
* 1PASS 4rial ¢ Showed the benefit of Tris (Tﬁros'me Kinase Inhibitors).

Treatment :
* egFR inhibitors ¢
IS (Ora.
tarly generation : aeMinib, erlatinib, ofatinib.
- Recommended treatment now : Osimertinib (First line).
Osimertinib : Better tolerated, better blood-brain barrier penetration,
9o0d overall survival.
* THI plus chemotherapy : Carboplatin + Pemetrexed + aettinib.
* Trials : Amivantamab @ispecific monoclonal antibody against e6FR and MET)
+ Lazertinib (TKI-g&FR inhibitor).

exon 30 insertions :
* Not sensitive 1o TKIS.
* Treotment : Chemo’cherapg + Amivantanab.

uncommon mutations (Exon I8 mutation) :
* pAfatanib or osimertinib can be tried.
* ¢ there is no response : C,hemo’(herapﬂ.

Resistance mechanisms :

T790 mutodion :
* most common mutation that leads to resistance.
* Occurs most commonlg in exon a0.
* Treodment : Osimertinib.

Resistance in patients with ear\g generation THI in sensitive mutations :
Biopsy is sent again for NG,

* 1§ T790 mutation : Osimertinib.

* Look for alternate pothway of resistance (g9 : MET mutatior.

* Look for small cell fransformation : Small cell lung CA regimens.
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* Nd\khemechanismareruledou’r—*wregmem C,henwthempg(Pagl—
ttaxel/ Carboplatin) + Immunotherapy (Atezolizumab) + Ve&F inhibitors (Bev-

Targeted Agents in NSCLC [ ENIIR
2

acizumab).
* Bevacizumab cannot be used in squamous cell carcinoma. becouse of the
risk of hemop’cgsis
Resistance in pa’dent with ear\g Seneraﬁon
THI in sensitive mutations
v v v v
T790 mutation : || Atternate pathway of small cell AeCP
Osimertinib. resistance : Treatment || 4transformadtion : regimen.
of the po&h»aﬂ. Treatment of SCLC.

Resistance in potients with osimertinib in sensitive mutations :
* Small cell fransformadion or other paﬂ-waﬁ : Treat accordinslg.

* RBCP reg'\men.

Patients with resistance in uncommon mudtadions :
* Same alaori’d'm oS above.

* ReCP.

. chemo’d'\empg + Amivantanab.

Patients with resistance in exon 30 ¢
* Firstline: ohemo&\erap&j + Amivantanab.
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management of e&FR-mutant adenocarcinoma. of lung :

| W&weoezaﬁ?]

mutadion is present?
eGFR exon 19 deletions EGFR $108), LBLIQ, SUFR. eony 20\ '
or exon al LBS8R or §N9IxX
Y v v
r Osimertinib ] Abatinib [ Platiturm-dor '.b\et““}
v Osimertinib is a rea~ chemotherapg with
Rebopay upon | sonable akernatwe _ amwastamals
progression _ \ _ v
. er‘ot:i uf:n eropsﬁ upon
Is transformation to small P pmgrgssm
cell lung cancer present?
Y |
{ K
Yes No :
‘ v v
Platinum~-etoposide ;
chemotherapy plus an Is another actionable driver mutation present? |
immnune int J
inhibitor v
Y v
vyes No
v v
Treat with relevant Options include :
targeted agent *  Platinum—doublet chemo‘t\'\erapg with
amivantamab (Preferred, i¥ available
and not already used)
or
b (‘hemofhempa alone
or
* Chemotherapy with bevacizumab and/or

Amivantomob :
* Bispecific monoclonol antibody against e&GFR/MET.
* Side effects : \n?usion/hgpersensi&we reactions (Skin rashes), reduced al-
bumin,

£aFR THIS in myvm seﬁ'\ng ;
* Osimertinib con be used in advanced cases.
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ALK rearrangements 00:36:47

ALK inhibitors :
* Alectinib :
- CNS action ++
- well tolerated.
er‘gafnib=
- COrrmmgused.
- CNS action ++
Lorlatinib : Latest ALK inhibitor.
Ceritinib : CNS action +
* Crizotinib :
- torliest drug,
- Poor CNS action.

First line : maﬁn'\b/erisa&'n'\b/mr\atmb

Resistance to crizotinib :
* m/C: LI9em mutation.
* §aoar mutation : Onlvj Lorlatinib can be used.
* Treatment :
- Higher generation THI (Rlecatnib/Brigatinib/Lorlatinib).
- ¥ no response after all the ALK inhibitors : RECP regimen.

Side effects :
* Mmusculoskeletal symptoms : Alectinib.
* CNS symptoms (Delirium, dementia, hallucinations) and dyslipidemio. : Lorlad-
inib.
* male Vwosono.dism, Visual toxicity, renal cyst : Crizotinib.
* Photosensitivity : rigatinib.
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ROS 1 rearrangements

00:47:38

Treatment:

First line :
* ™M chemo’dwempg.
* Crizotinib : ROSI - MET inhibitor).
* entrectinib, riprotectinib :

- Both have better CNS action.

- ROY - nTRK blockers.
Second line :
* Lorlatinib.

® (Ceritinib.

Other mutations

00:50:12

mMEeT :
Feotures :
* £xon |4 sKippinS mutodion :

- Capmadinib, tepotinib.

- 1# THI not available : Chemotherapy,
. Par’dgulaﬂg seen more in sarcomadtoid histologies.
* Crizotinib has action, but no longer recommended.
* Amplification : Capmatinib or erizotinib.

RzTrearrangements:

Features :

* Seen in medullary thyroid carcinomas (MeN syndrome).
* Anti RET agents : Selpercatinib/Pralsetinib,

BRAF mutations :
Feotures :

* VOO mutation : Type | (sensitive 10 BRAF inhibitors).

* Non V0O & mutation | Type & and 3 (No response to BRAF inhibitors).

* Sensitive to ‘\mmmo’c‘nemp&

* BRAF + MEK inhibitors : Dabrafenib + Trametinib) encorafenib + Binimitinib.

* Single agents : vamurafenib/Dabrafenib.
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KRAS §AC inhibitors :
* THI: SOWQsib/o.daBms'\b.

Her a exon a0 insertion mutation :

* Ant Her & aaen’cs in later lines.

* Trastuzumab deruxtecan, TOM |,

Hera anpli%caﬁon :
* Trastuzumab deruxtecan.

Targeted Agents in NSCLC -

3
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SYSTEMIC THERAPY IN COLON CANCER

Staging of colon cancer
TI NO MO
T3 NO MO
b T4 NO MO
1l Any T, with positive N, MO
Y ) mi

Stnse | colon cancer :
* Treated with surgery olone followed b5 observation.
* No role of adjuvant chemotheropy,

Stage II colon cancer

00:02:03

Definition :
T2 NO MO and T4 NO MO.

Dilemma. :
* First freated by surgery (Right or left hemicolectomﬁ).
* geneft of adjuvant chemotherapy is limited.
. Yek,&vereisawbse&o&lhghrishcobncancerpaﬁen&shmm
chemotherapy is beneficiol.

microsatellite instability (MSD testing :
* S| high or dmmR (Deficient mismateh repair) :
- Rssocioted with HNPCL/Lynch syndrome.
- Better prognosis.
- With S-Fu or Capcetabine alone, response is less.
* MSilow or S| stable (Proficient in mMR gene).

Risk factors :
* T4 tumor.

* Poorly differentiated/undifSerentiated histology (Not so i dmmR/ms) high.
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Lymphovascular invasion/perineural invasion.
* High fumour buddingon biopsy,

* 43 |3mph nodes.

* Clinical obstruction or perforation.

* High CEA levels.

Note :
ms| stadus is not a risk Factor.

Treatment :
Low rigk *
* Surgery alone followed by observation.
. Chemokhempg :
- Very less benefit.
- o months of oral Capeetabine or S-Fu/Leucovorin chemotherapy IV.

H'\Sh risk :
Chemotherapy beneficial.
L pmmR/ms stable :
* 3 months or & months of chemotherapy,
- CAPOX regimen : Capcetabine (Oral but side effects 1) + Oxaliplatin.
- FOLFOX regimen : S-Fu/leucovorin + Oxaliplotin.
- In a 3 months regimen, CAPOX is more eflective than FOLFOX.
& months of capeetabine alone or S-FU/leucovorine alone i patient does not
want +o toke Oxaliplatin.
3 months of therapy is equivalent to & months of therapy,

L. dmmMmR or ms) h'\sh :
* Chemotherapy (CAPOX or FOLFOX) given i risk factors present.
* Observotion alone if risk factors absent (Prognosis sood).

ili. Circulating tumor DNA (CHDNR

* Upfront hemicolectomy done.

* 1§ tDNA in the blood is high : Chemotherapy given.

* ctDNA testing is not part of conventional stratification system.

* Helps make better informed decision about incorporating chemotherapy in
the treatment protocol
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Systemic Therapy In Colon Cancer  FEESOS =
10

Stage III & IV colon cancer  oo2s22

Stage 3 colon cancer :
* Surgery —> Followed bﬂ adjuvant chem’cherapg.
* Regimen ond duration :
- CAPOX/FOLFOX for & months.
- T3 Ni: quivolent benefit with 3 months regime chemotheropy,

Metastatic/stage 4 colon cancer :
First line treatment :
L MS) high/dmmR :
\rrmm’d'\empg :
- *line treotment.
- Nivolumumab + Ipilimumab.
- Or Pembrolizumab alone or Dostalimumab alone.

i MS| stable/pmmR :
Chemotherapy + biologicals.
* Chemotherapeutic agents : FOLFIRINOX (Best theoretically)/FOLFIRI/FOLFOX/
CAPOX.
* Biologicals :
- Right sided stage 4 : Bevacizumab (Anti VE&F agent).
- LeH sided tumors :
0. ASSess KRAS, NRAS, BRAF mutation status.
b. Wild type (Not mutated) : Anti &FR antibody (Cetuximab,
Panitumumalb).
¢. Mutated type : Bevacizumab,

Loter line :
* RAS wild type, BRAF VOOE mutation : encorafenib + Cetuximab.
* RAS wid type, Her a over expression : Trastuzumab + Tucatinib.
* TRK fusion : Lorladinib, Entrectinib, Repotrectinib,
* KRAS, glac mutation :
- Sotorasib + Panitumumalb.
- Adagrasib + Cetuximalb.
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"
TRIPLE NEGATIVE BREAST CANCER

Immunohistochemistry (HC) panel helps in evaluation

T™NBC :

Triple negative breast cancer.

* ER, PR, Her & All three negoedve.

Heragmdhy

O : Negative.

I+ Mesojive.

a +: Depends on FISH results.

3 + : Positive.

Low Hera expressing tumors : I+ and a+ tumors that are FISH negaf\ve, have
significance in medical management.

Etiology 00:03:38

Risk foctors :

TNBC accCounts For 15% of all breast cancers.

Age : More common in Young individuals.

Grode : Hisher.

more chemosensitive.

Recurrence : Local recurrences as well as metastasis at visceral sites.
metostosis : Bone metastases are rare, more common with hormonal
concers,

Recurrence : mMoxdmum within 3 years.

a0% hove BRLA mutation, compared to other types which have <I0%.

molecular classification :

mos’d5 basal {'5pe W, not SYnoNYmous.
markers : Basal Cr, Her | (£&FR), c-KIT, proliferation factor.

PS3 mutations more preValent
603



o "wb’cgpes:

- Basal like (1 § .

- \mnunormdwo&org.
mesenchgmod.
mesenchgtmul stem cell like.

Luminal andmgen like.

\

\

Guidelines for gBRCA testing :
* Al patients with TNBC < 6O years manda’tonj.
¢ >60 years :
- Unlikely to have germiine BRCA mutation, no uniform quidelines.
- Metastatic/recurrent TNBC : All cases should underap testing using
next generation sequencing (N&S).

S!nsins :

Similar 4o other %Bpes of breast cancer.

Non metastatic disease management 00:10:52

Neoadjuvant chemotherapy (NACT) :
Indication : TNBC size >0.S em

Reosons ¢
. Better control of micrometastasis.
il. Better patient compliance to chemo’chempﬁ.
il Better Surgerﬂ/poten’dal\B increased rates of BCS (Breast Conservation
. Increased pathological complete response (PCR) : Better overall survival rate.
V. Response adopted theropy : After neoadjuvant chemotherapy

Regimens :

* Chemotherapy backbone : AC (Adriamyein, Cac\ophosphomide) followed by
Toxone (Poclitoxel/Docetaxe).

* Role of carboplatin : AC x 4 cycles, then Taxanes ¥ Carboplatin,

* Dose dense thempa * AC 10 be given once in & weeks + Paclitaxel weekly
80 mg/m? + Carboplatin (AUCA).

* Role of immunotherapy : Stage 8/ TNBC benefit from Pembrolizumab
every 3 weeks,

12
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13
* Non an{hmcgdhe ophor\s :
- Adriamycin : Cardiac side eMects, hence avoided in heart failure.
- Docetoxel + cadophospwnide con be used,

Adjuvant therapy :
After NACT :
* 1§ Pembrolizumab is given pre operatively : Continue for | yeov.
* 1§ patients do not achieve pathological complete response (PCR) :
Capeetabine X b months.
* Germ line BRCA mutation who do not achieve PCR : Olaparib (PAREY x | year.

After upfront surgery :
* No role of nm\otherapg
* Role of PARP: :
- Node positive/Ta or more.
- ¥ germline BRCA mutated : Olaparib is beneficiol.

Metastatic management 00:30:02

Initial {herapg :
demorthemp5 :
» S'nske’c : Toxones.
* Doublet : Taxane + Carboplahn more commonl5 used.

anothempg :
* Increase the survival rotes.
* But not all patients benefit.
* CPS score for PDU expression : 710 — Benefit from immunotherapy
(Pembrolizumob).

Role of PARP; :
* maintenonce ’dnempa : thourib in Serml'\ne BRCA mutation.
. Primar5 treotment : I§ odread5 received chemo{hempg.

Loter line :
. Chemo’thempg * Adriamycin, eyclophosphamide, eribulin, gemeitabine.
* Newer aaen’cs :
- Trostuzumab deruxtecan, in Her 4 low cancers.
605
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- Sacituzumob Govitecan.
- Permbrolizumab in high fumor mutational burden/micro sotellite
instability high tumors/tumors deficient in mismatch repair genes
(MmR).

Druss :
Trastuzumab deruxtecan (T-Dxd) ¢

* m{-ibod3 drug conjugate.
* Dxd:

- Topoisomerase-| inhibitor,

- 10 times more potent than SN38 (Pro drug of irinotecon).
* Side eMects:

- RisKk of ILD : &rade & ILD —> withdrow drug,

— monitor &F (gjection $raction) : <40% —> Discontinue.

- Infusion reaction con occur.

- B0one marrow suppression is reported.

Sacituzumab govitecan :
o nnﬁbod5 dru5 conjugade.
* hRST19& directed against Trop a antigen, conjugoted to SN-38.
* Side effects:
- - Infusion reaction can occur @ Given over 3 hours.
- maetowpression
- Diarrhea
early (a4 hours) : Cholinergjc action, treated by atropine.
Late (734 hours) : Treated by loperamide, octreotide.
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