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IMMUNOTHERAPY BASICS

Leena Gandhi M.D. Ph.D.
Director of Thoracic Medical Oncology 
Associate Professor of Medicine, NYU Perlmutter Cancer Center



Immune Recognition of Cancer

T cell
Cancer cell



Two general strategies to promote the immune 

system to destroy cancer

� Boost the offense (“Active immunotherapy”)
– Increase the number and function of T cells capable of recognizing 

and attacking tumor cells

– Stimulate T cell activation

– Cytokines (IL-12), vaccines

� Block the defense (“Passive immunotherapy”)
– Interfere with inhibitory pathways in the tumor site that resist T cell 

attack

– Block T cell inhibition

– PD-1 inhibitors, CTLA4 inhibitors



Immunotherapy and the Tail of the Curve: 
IL‐12

Rosenberg, SA et al. JAMA. 1994;271(12):907‐913



PREVENTION

� Vaccine to hepatitis B in humans to prevent liver carcinoma

� Vaccination to HPV prevents cervical cancer

TREATMENT

� Many trials, few successes

Vaccines have been disappointing in cancer therapy



Signals that regulate T cell activation

Kim, HJ and Cantor, H    Cancer Immunol Res 2014;2:926-936



TARGETED THERAPIES HIT THE ONCOGENIC 
“DRIVERS”

Carboplatin +
Pemetrexed

EGFR inhibitor
ALK/ROS inhibitor

BRAF inhibitor
MET inhibitor

Slide courtesy of D. Barbie
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In addition to having 
activity in multiple cancer 
types, PD‐1 inhibitors 
overall have less side 
effects than traditional 
chemotherapies



Anti‐PD‐1/L1 Immunotherapy in Cancer:
Works for some, not all

WHO BENEFITS IN LUNG CANCER:

� Smokers

� Those with higher “mutational 
load” (burden of genetic 
changes)

� Those with high levels of PD‐L1



PD‐L1 
IMMUNOHISTOCHEMICAL STAINING 

18

PD-L1-Negative PD-L1-Positive

Staining intensity: 0+
PD-L1 = 0% positive

Staining intensity: 1+
PD-L1 = 2% positive

Staining intensity: 2+
PD-L1 = 100% positive

Staining intensity: 3+
PD-L1 = 100% positive



T cell-infiltrated tumors contain MULTIPLE 
inhibitory pathways

CD8

FoxP3

PD-L1

IDO

� Multiple “defense” 

pathways are co-opted in 

tumors once T cells enter

� Suggests the notion that 

blocking two together might 

be superior



Nivolumab/Ipilimumab vs. nivolumab in Non‐Small Cell Lung Cancer (NSCLC): 
PD‐L1 expression

Hellman M et al., Lancet Oncology Jan 2017



Nivo 3 Q2W + Ipi 1 Q12W
(n = 38)

Nivo 3 Q2W + Ipi 1 Q6W
(n = 39)

Nivo 3 Q2W
(n = 52)

Nivolumab Plus Ipilimumab in First‐line NSCLC:
Treatment‐related Adverse Effects

� All treatment‐related pulmonary events were pneumonitis 

� Grade 1–2 hypersensitivity/infusion reaction occurred in 5% and 6% of patients in the nivo 3 Q2W + ipi 1 Q12W and monotherapy groups, respectively 

Combination data based on a February 2016 database lock; monotherapy data based on a March 2015 database lock
Select AEs are those with potential immunologic etiology that require frequent monitoring/intervention
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CTLA-4

PD-1

TIM-3

BTLA

VISTA

LAG-3

Activating Signals Inhibitory Signals

T-Cell Stimulation T-Cell Inhibition

T cell

T‐Cell Response: Second Signal to Accelerate or Brake

Mellman I, et al. Nature. 2011;480:480-489.



Checkpoint Inhibitors – Combinations with other therapies?

Other strategies to boost 
inflammation can 
include:

� Chemotherapy

� Radiation

� Surgery

� Vaccines



BOOSTING THE POTENTIAL FOR IMMUNE RESPONSE WITH 
COMBINATION THERAPIES

Hypothetical slide illustrating a scientific concept that is beyond data available so far. These 
charts are not intended to predict what may actually be observed in clinical studies.
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Figure is from Ribas A, et al. Clin Cancer Res. 2012;18:336‐341. doi:10.1158/1078‐0432.CCR‐11‐2323



T cell adoptive transfer

� T cells are isolated from 

tumor site or blood

� Expanded in laboratory

� Can be engineered to 

recognize new targets

� T cells are reintroduced 

back to the patient, usually 

with other agents

T cells 
isolated 

from 
patient

In vitro 
expansion 

and 
activation

Adoptive 
transfer 

into 
patient

Yee C. 2009 ASCO Educational Book 



� Isolate patient’s peripheral blood T cells

� Lentivirus transduced with “CAR” (chimeric antigen 

receptor)

� CAR – anti-CD19 antibody fragment fused to  intracellular 

domains of potent T cell signaling subunits

� Re-infuse “CAR”-modified T cells into patient

� Successful for treating children with B cell malignancies

Adoptive “CAR” T cell therapy



CAR T cells win FDA approval 2017

� 1st CAR T cell therapy approved for acute lymphoblastic 
leukemia in children and young adults on August 31, 2017

� 1st “living drug” approval

� More to come…..



https://www.cancerresearch.org/patients/what-is-immunotherapy

https://www.pennmedicine.org/cancer/navigating-cancer-care/treatment-

types/immunotherapy 

https://www.mskcc.org/immunotherapy-msk

https://www.cancer.org/treatment/treatments-and-side-effects/treatment-

types/immunotherapy.html

Useful resources about cancer immunotherapy

Additional Information



LATEST RESEARCH UPDATE

Panel Discussion



Scientific Panel

Moderator

Leena Gandhi, M.D., Ph.D.

Panel

Michael Postow, M.D.

Melanoma

Robert Vonderheide, M.D., D.Phil.

Pancreatic & Breast Cancer

Dmitriy Zamarin, M.D. , Ph.D.

Gynecologic Cancer



PATIENT PERSPECTIVE

Janie Ferling
Melanoma Survivor



LUNCH AND NETWORKING



DEMYSTIFYING CLINICAL TRIALS 

Brian Brewer

Cancer Research Institute



What Are Clinical Trials?

� Research studies that involve people 

� Designed to answer specific questions 

about new and existing treatments

� Aim to improve treatments and the 

quality of life for people with disease



Getting from Discovery to Approval

Source: AppliedClinicalTrials.com



What Are Clinical Trial Phases?

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”

Is the treatment safe?

Phase 

1

Does it  work?

Phase 

2

Does it  work better?

Phase 

3

Purpose:

� First  st udy in humans

� Find best  dose,  del ivery

met hod,  and schedule

� Monit or for side ef fect s

� Det ermine safet y

Number of  people:  20-100

Purpose:

� Look for ef fect  on specif ic 

t ype(s) of  cancer

� Cont inue monit oring for 

side ef fect s and safet y

Number of  people:  100-500

Purpose:

� Compare new t reat ment  

(or new use of  a 

t reat ment ) wit h current  

st andard t reat ment

� Det ermine risk vs.  benef it

Number of  people:  1,000-5k+



Pros and Cons of Clinical Trials

Potential Advantages Potential Disadvantages

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”

Access t o best  possible care

Receiving new drugs before

t hey’ re widely available

Close monit oring by medical t eam

Chance t o play act ive role in

healt hcare and research

Help fut ure generat ions

Unknown side ef fect s or risks

Unknown benef it s—drugs may

not  work as int ended

Not  al l  pat ient s may benef it

Frequent  t est s and cl inic visit s

Possible need t o t ravel t o t r ial  sit es



Questions to Ask Before Volunteering

� Why is t his t r ial  being done?

� Why is it  bel ieved t hat  t he t reat ment  being st udied may be bet t er 

t han t he st andard t reat ment ?

� What  are my ot her opt ions (st andard t reat ment s,  ot her t r ials)?

� How did pat ient s do in any previous st udies of  t his t reat ment ?

� How wil l  t he doct or know if  t reat ment  is working?

� How long wil l  t he t r ial  last ?

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Questions to Ask Before Volunteering

� Can I cont inue t o receive t his t reat ment  af t er t he t rial  ends?

� What  kinds of  procedures or t est s are involved?

� What  impact  wit h t he t rial  have on my daily l i fe?

� Will  I have t o t ravel for t reat ment ? Wil l  I be compensat ed?

� How of t en wil l  I need t o t ravel t o receive t reat ment ?

� Will  I be hospit al ized as part  of  t he t rial?

� What  cost s (if  any) wil l  be my responsibil i t y t o pay?

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Getting into a Clinical Trial Isn’ t Always a Given

Trials are designed t o ask specif ic quest ions,  and 

must  adhere st rict ly t o ent ry crit eria t o ensure 

dat a is accurat e and meaningful.

Common crit eria include: � cancer t ype or st age

� t reat ment  hist ory

� genet ic fact ors

� age

� medical hist ory

� current  healt h st at us

This also helps ensure pat ient s who could be made 

worse by t reat ment  are not  exposed t o

t he risk.



Clinical Trials: Myth versus Fact

I might  only get  placebo 

(“ sugar pil l ” ) inst ead of  t reat ment .

Fact :  Placebos are rarely used and never given in 

t he absence of  some form of  t reat ment .  

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Clinical Trials: Myth versus Fact

Trials are only for people who have 

run out  of  t reat ment  opt ions

(a “ last  resort ” ).

Fact :  Cl inical t r ials are designed for people wit h 

cancer of  al l  t ypes and st ages.

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Clinical Trials: Myth versus Fact

I need t o t ravel t o a large hospit al  

or cancer cent er t o part icipat e

in a cl inical t r ial .

Fact :  Trials t ake place at  local hospit als,  cancer 

cent ers,  and doct ors’  of f ices in al l  part s of  t he 

count ry,  in bot h urban and rural areas.

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Clinical Trials: Myth versus Fact

My healt h insurance doesn’ t

cover t he cost  of  care in a

cl inical t r ial .

Fact :  Doct or visit s,  hospit al  st ays,  and cert ain 

t est ing procedures may be covered by insurance.  

Research cost s are t ypical ly covered by t he t rial  

sponsor.

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Clinical Trials: Myth versus Fact

Signing a consent  form “ locks”

me int o st aying in a t r ial .

Fact :  You are f ree t o change your mind for any 

reason about  part icipat ing in a t r ial  anyt ime before 

or during a t r ial .

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Clinical Trials: Myth versus Fact

I wil l  be made t o feel l ike a 

“ guinea pig”  experiment .

Fact :  The overwhelming maj orit y of  t r ial  

part icipant s say t hey were t reat ed wit h dignit y and 

respect ,  and report  having had a posit ive 

experience in a t r ial .

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



Clinical Trials: Myth versus Fact

Clinical t r ials aren’ t  safe.

Fact :  Safeguards including an Inst it ut ional Review 

Board,  Dat a and Safet y Monit oring Board,  and an 

ongoing informed consent  process ensure pat ient s’  

r ight s and safet y are prot ect ed.

Patient Resource, “Understanding Clinical Trials: A Guide for Patients and Their Families”



A Word About Informed Consent

Informed consent = having all the facts before and during a trial

� St udy purpose

� Lengt h of  t ime of  t he st udy

� Predict able risks

� Possible benef it s

� Expect at ions

� Pat ient ’s right s

� Treat ment  al t ernat ives

� Pat ient  healt h monit oring

� Safeguards in place

� How t o wit hdraw f rom st udy

Be bold in asking for details.

It ’s YOUR treatment plan.



How Can I Find a Clinical Trial?

� Ask your doct or

� Ask anot her doct or if  necessary…

� Cont act  a pat ient  advocacy organizat ion

– Seek assist ance f rom a cl inical t r ial  navigat or,  i f  of fered

– CRI Cl inical Trial  Finder:  1 (855) 216-0127

� Search onl ine

– ht t ps: / / www.cancerresearch.org/ pat ient s/ cl inical-t r ials

– ht t ps: / / cl inicalt r ials.gov/



IMMUNOTHERAPY CLINICAL TRIALS

Panel Discussion



Patient Panel

Moderator

Brian Brewer

Panel

Kristin Kleinhofer

Leukemia

Philip Prichard

Kidney Cancer

Johanna Sedman

Prost at e Cancer (caregiver)



BREAKOUT SESSIONS



Breakout Rooms

Melanoma Riverside Park

Mi chael  Post ow,  M. D.

Pancreat ic & Breast  Cancer  Cent ral Park I and II

Rober t  Vonder hei de,  M. D. ,  D. Phi l .

Gynecologic Cancer  Union Square Park

Dmi t r i y Zamar i n,  M. D.  ,  Ph. D.

General Immunot herapy Got ham Ballroom (Here)

Leena Gandhi ,  M. D. ,  Ph. D.
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