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Case presentation

 Mr. K'Is a 63 year old male who presented to his primary care physician

with a rapidly growing pigmented lesion on his right shoulder blade. The
primary care physician suspects melanoma. This is most likely:

A- Superficial spreading melanoma
B- Nodular melanoma

C- Acral-lentiginous melanoma

D- Lentigo maligna melanoma
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Types of melanoma
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* Most common type of skin melanoma 70% « Second most common type of skin melanoma 15%
« Asymptomatic black or brown macule * Nodular shape
« Radial growth phase before becoming invasive. » Vertical not radial growth

» Rapid progression over months



Types of melanoma

Lentigo maligha
 Irregularly shaped macule

« In situ melanoma Acral-lentiginous melanoma
» Slowly grows over 5-15 years before becoming invasive « 2-8% of melanomas in white people
* Invasive changes (lentigo maligna melanoma) « 75% of melanomas in black and Asian people

can be evident with the formation of bumps (papules)

Subungual melanoma
- 0.7 to 3.5% of all melanomas

Lentigo maligna melanoma
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Case presentation....

« Patient was referred to a dermatologist who performed an excisional
biopsy. Final pathology confirmed malignant melanoma, Breslow depth
3 mm and a close surgical margin of 1 cm. What would be the next
step.

A- Wide local excision
B- Wide local excision and sentinel lymph node biopsy
C- PET CT or CT chest/abdomen/pelvis to rule out metastatic disease

D- No further intervention needed as the dermatologist already excised
the melanoma lesion
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Breslow depth & T stage

T1la:<0.8 mm no ulceration T3a: >2-4mm no ulceration
T1b: <0.8 mm with ulceration T3b: >2-4mm with ulceration
0.8-1 mm
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T2a: >1-2mm no ulceratlon T4a >4mm no ulcefatlon
T2b: >1-2mm with ulceration T4b: >4mm with ulceration




Melanoma-Specific Survival Probability
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Table 4: NCCN-Recommended
Surgical Margins for Melanoma

Tumor Thickness

Recommended Margin

In situ

0.5em

< 1.0 mm

1.0 em

1.01 =2 mm

| =2 cm

2.01 =4 mm

20¢em

= 4 mm

2.0¢em

NCCN = Nafienal Comprehensive Cancer Metwork.

Lymph node

Radiocactive liquid

Melanoma

ASCO/SSO guidelines recommend

SLNB for all patients with >=1mm melanoma

Should be considered in patients with T1b melanomas
(0.8—1 mm or < 0.8 mm with ulceration).

Routine sentinel node biopsy is not recommended for
Tla melanomas (< 0.8 mm, nonulcerated).
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Case presentation....

« Patient underwent wide local excision and SLNB. No residual
melanoma was detected and 2 lymph nodes were removed none were
Involved with metastatic melanoma. Patient was scheduled for every 3
month follow up exam with his dermatologist and surgical oncologist.

« 2 years later he presented with fatigue, severe pain in the right upper
guadrant and mid-back, and 20 |bs weight loss the last 3 months.

« CT c/a/p, MRI spine and MRI brain revealed metastatic disease to
mediastinal lymph nodes, liver, brain, and spine. Initial serum LDH level
was 200.

« US-guided liver biopsy and pathology confirmed metastatic melanoma.
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Case presentation....

* What is the most appropriate next step:

A- Initiate immunotherapy with ipilimumab and nivolumab
B- Refer to whole brain radiation therapy
C- High dose IL2

D- Chemotherapy
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THE TOXINS OF WILLIAM B. COLEY AND THE TREATMENT
OF BONE AND SOFT-TISSUE SARCOMAS

Edward F. McCarthy, M.D.

ABSTRACT

In 1891, William B. Coley injected streptococcal
organisms into a patient with inoperable cancer.
He thought that the infection he produced would
have the side effect of shrinking the malignant
tumor. He was successful, and this was one of the
first examples of immunotherapy. Over the next

forty years, as head of the Bone Tumor Service
at Memorial Hospital in New York, Coley injected
more than 1000 cancer patients with bacteria or
bacterial products. These products became known
as Coley’s Toxins. He and other doctors who used
them reported excellent results, especially in bone
and soft-tissue sarcomas.

Despite his reported good results, Coley’s Tox-
ins came under a great deal of criticism because
many doctors did not believe his results. This

criticism, along with the development of radiation
therapy and chemotherapy, caused Coley’s Toxins
to gradually disappear from use. However, the
modern science of immunology has shown that
Coley’s principles were correct and that some can-
cers are sensitive to an enhanced immune system.

pBecause research 18 very active in this held, Wil-
liam B. Coley, a bone sarcoma surgeon, deserves
the title “Father of Immunotherapy.”

Figure 1. William B. Coley (1862-1936) from Trans Am Surg As-
soc 54(1936):415. Courtesy of the Welch Library of the History
of Medicine.

patient’s immune system can be stimulated or enhanced
to attack the malignant tumors. The first systematic

New York Times - July 29, 1908
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ERYSIPELAS GERMS
" ASCURE FOR CANCER

Dr. Coley’'s Remedy of Mixed
Toxins Makes One Disease
Cast Out the Other.

MANY CASES CURED HERE

Physician Has Used the Cure for 15
Years and Treated 430 Cases—

Probably 150 Sure Cures.

Following news from St. Lov's thatl
two men have been cured of cancer in!
the City Hospital there by the use of
a fluid -discovered by Dr. Willlam B. |

Colev o.f New York. it came out vester-.

Nature Reviews | Cancer




Overall Survival
High-Dose Recombinant Interleukin 2 100~

Therapy for Patients With Metastatic
Melanoma: Analysis of 270 Patients Treated
Between 1985 and 1993
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Years

_ Mo. at Risk
0. Interleukin alone a4 45 26 14 g
Interleukin-2 + a1 54 37 20 g

. : vaccine
Michael B. Atkins et al. JCO 1999;17:2105 ponthe Schwartzentruber DJ, Rosenberg SA et.al. N Engl J Med 2011
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Quiz
Which of the following agents is a CTLA4 inhibitor:
A- Pembrolizumab
B- Nivolumab

C- Ipilimumab
D- Atezolizumab
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Immune Surveillance in Melanoma: From immune attack to melanoma escape and even counterattack.
Fade Mahmoud, Bradley Shields et.al.
Cancer Riol Ther 2017 lul 2°18(7):451-469
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totoxic T cells attack melanoma
Apoptosis
The granule exocytosis pathway
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The plateau began around year 3
and extended up to year 10.
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No. at risk
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E-006: final overall survival results
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AACR 2016: 5-Year Survival Rates for
Patients With Metastatic Melanoma Treated
With Nivolumab Much Higher Than Historical

Rates

By The

Posted

Overall Survival at 5 Years of Follow-up

T All Patients (events

o NIVO 3 mgikg (events: 1117), median and 95% CI: 20.3 (7.2-NR)

34% 5 yr OS

Probability of Survival




Combination Therapy (Anti PD1 + Anti-CTLA-4)

Tumor Microenvironment

Anti-CTLA-4 (Ipilimumab) Anti-PD-1 (Nivolumab)




CheckMate 067
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Nivolumab plus ipilimumab

BRAKY. Nivolumab

|pilimumab

&
e
@
2
£
=
L]
=]
3
]
ek
| =
{
=
1]
o

21 24 27
Months

No. at Risk

Nivolumab p|u5 ipi|imumab 314 292 265 247 226 221 209 200 198 192 18 180 177 131
Nivolumab 316 292 265 244 230 213 201 191 181 175 171 163 156 120
|pilimumab 315 285 253 227 203 181 163 148 135 128 117 107 100 68




Case presentation....

« 04/20/2018 Ipilimumab and nivolumab Cl

« 05/07/2018 Stereotactic radiation to brain lesions

« 05/10/2018 Ipilimumab and nivolumab C2

« 5/15/2018 BRAF V 600 was detected

« 5/16/2018 Fatigue (cortisol, TSH, ACTH normal), fever and generalized

grade Il skin rash. Symptoms resolved with corticosteroids.




Case presentation....
e 05/31/2018 Nivolumab C3

» 06/2018 Severe diarrhea >8 watery stools daily.

The most appropriate next step in management is to:
A- Admit to hospital and start solumedrol 125 mg IV every 8 hours
B- Prescribe over the counter Imodium and prescribe flagyl

C-Prescribe Imodium and have the patient seen in the clinic the
following day.

D- Schedule the patient to have an outpatient colonoscopy with biopsy

Vote on PIN: 40247
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Case presentation....

« 06/2018 Hospitalized due to grade Ill diarrhea (colitis
confirmed by colonoscopy), recurrent fever, and recurrent diffuse
skin rash. He received solumedrol 125 mg IV every 8 hours.
Symptoms improved within 24 hours and in 48 hours he was
discharged home on prednisone 1 mg/kg p.o daily taper over 6
weeks.

« After completing 6 weeks of prednisone therapy he feels better
except for grade | fever and generalized skin rash.



What would be your next step

A- Resume nivolumab

B- Stop nivolumab but initiate combination BRAFI/MEKI
therapy.

C- Obtain CT c/a/p and MRI brain; if no signs of
progression continue surveillance only.

D- Give another course of corticosteroids. When
adverse events are completely gone, then resume
nivolumab.
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Pooled analysis of patients treated with Ipi (3mg/kg) + Nivo (1 mg/kg) in Checkmate-
067 (phase Ill) and -069 (phase Il), which did not allow resumption of PD-1 if developed
SAEs during Ipi + Nivo induction

— Patients that discontinued treatment during induction due to AEs: n= 96 (24%)

— Patients that did not discontinue treatment due to AEs: n=233 (57%)
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No. at risk: No. at risk:

Discontinued because of treatment-related 29 % Discontinued because of drug-related AEs

AE during induction phase during induction 88 84 69 66 64

233 2 175 162 152 148 140




12/26/2018: MRI Brain:
Continued therapeutic
response.



Quiz

Ipilimumab is a CTLA4 inhibitor. All of the following are potential
adverse events of ipilimumab except one which is less likely to be
Induced by ipilimumab and more likely to occur in the setting of anti
PD1 therapy:

A- Hypophysitis
B- Colitis

C- Pneumonitis
D- Skin rash



Immune mediated pneumonitis

Image no: 188 Image no: 28
Image 188 of S68 Image 28 of 264
7/20/2017, 14:41:24. 643999 P 4 8/29/2017, 16:49:13.306000 P

Image no: 361 Image no: 54
Image 361 of 568 Image 54 of 264
7/20/2017, 14:41:28.488001 P 4| 8/29/2017, 16:49:14.838000 P




Immune mediated Hypophysitis

ACTH
Status: Final result  Visible to patient: This result is not viewable by the patient. HNext appt:
09/01/2015 at 09:00 AM in Radiology (UAMS OPC05) Dx: Hypopituitarism

Newer results are available. Click to view them now.
1yr ago 2yr ago
Ref Range (4/17/14) (8/14/12)
~~ ACTH 7 -89 p/ml <5 (L) <2 (L) "

Results Cortisol, Serum (Order 10958304)

Cortisol, Serum
Status: Final result Visible to patient: This result is not viewable by the patient. Next appt:
09012015 at 09:00 AM in Radiology (UAMS OPCOS5) Dx: Hypopituitarism

Mewer results are available. Click to wview them now.
Fef Range 1yr ago
ugudL 07

Results Cortisol, 60 min (Order 10958306

Cortisol, 60 min
Status: Final result Visible to patient: This result is not viewable by the patient. Next appt:
09/01/2015 at 09:00 AM in Radiclogy (UAMS OPCO05) Dx: Hypopituitarism
Ref Range 1y
Cortisol, 50 Min ugidL

Comments: aM: 5 — 23

EM: 3 — 1la

Resulting Agency Softlab




Immune mediated hypothyroidism

56 year old female with metastatic 0:53AM Jwkago  Tmoago  1Imoago  Zmoago  Jmoago
melanoma developed abnormal thyroid RefRange  (23116)  (113716)  (12/3013) (12115113)  (11/2513)  (11/6/13)
function tests after 2 cycles of combined POEUUETE a0y 8046 4944 0.26() .03y 168
ipilimumab and nivolumab. (H) (H) ()

dwk ago I 1mo ago

(12417) (11017)
0.04(L) 0.09(L)

AMS | AR UAMS LAB

68 year old male developed abnormal || (2717)
thyroid function tests after 4 cycles of * T 0345 60ul 6.92 H 006 (L)
combined ipilimumab and nivolumab Resulting Agency AlIS LA UANS LAE
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Figure 3. Full body PET CT; (a) Sagittal image shows diffuse mediastinal and hilar lymphadenopathy; (b) Axial fused FDG-PET/CT Figure 1. Sagittal PET CT scan images of total body. (a) initial PET CT, (b) Diffuse lymphadenopathy throughout the body on PET CT

obtained one week after the third cycle of ipilimumab, (c) PET CT scan obtained three months later which showed resolution of the

image shows new FDG-avid mediastinal and hilar lymphadenopathy; (c) erythema nodosum. "



Il CLINICAL MEDICINE

Pembrolizumab-Induced Pancytopenia: A Case Report

Dinesh Atwal, MD; Krishna P Joshi, MD; Rahul Ravilla, MD; Fade Mahmoud, MD

Perm J 201721:17-004
hitps:¥doi.orgM 0. 7312TPPAT-004

E-pub: 070772017

Pembrolizumab-lnduced Pancytopenia: A Case Heport

28 16

Ak TRY

IVIG: 1 g/kg daily X 5 days

Prednisone 1 mg/kg tapered over 6 weeks

10/19: Bone marrow cellularity 20% 11/29: Bone marrow cellularity 40%

Figure 2. Screenshot from the patient’s electronic medical record showing the timeline of the case with relevant laboratory tests results. Dates are month'day/year.

HCT = hematocrit (%4); HGE = hemoalckn (gfdL); V15 = infrevenous immunoglobulins; PLT = platelets (= 10°1L); WEBC = white blood cells (= 1051L);
A =1 of red blood cell fransfusion, | = 1 U of platslet transfusion




Quiz

The patient presented in our case has metastatic melanoma that

harbors the BRAF V600 mutation. He is cu
Immunotherapy but let us assume that he

rrently in remission after
presents to you now with

weight loss and restaging scans chest/abdomen/and pelvis revealed

progression of his disease. What be an ap

A- Repeat ipilimumab and nivolumab.
B- Proceed with nivolumab alone.

C- Dabrafenib and Trametinib

D- Dabrafenib alone

oropriate next step:



MAPK PATHWAY AND BRAF MUTATION
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BRAF V600
mutation

=~ 50% of melanomas harbor &2
the BRAF V600 mutation



Effect of Vemurafenib in BRAF mutated Melanoma

A Tumor Biopsy
Phosphorylated ERK

'e i ?‘ %

Baseline

B FDG-PET

Baseline

54

Cyclin D1
Cyclin D4




Dabrafenib+trametinib Encorafenib+Binimetinib

—— Dabrafenib and trametinib
—— Dabrafenib and placebo

— Encoratenib plus binimetinib group
Vemurafenib group
HR0-61 (95% (1 0.47-0-79);
two-sided p<0-0001

Overall survival (%)
)

Median OS: 25-1 m (D+T) vs 18:7 m (D); HR 0.71

0 T T T
0 )

T T T T T T T T T T T T T
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Overall surnaval (

Time (months)

umber at risk

Dabrafeniband 211 208 200 187 174 144 135 124 112 106 103
trametinib

Dabrafeniband 212 206 191 175 159 138 127 111 104 95 88 42 Z -Medlan OS: E+B: 33'6 m; V :16.9 m

1

1 1 1 1 | 1 1 1 1 | | 1 1
306 9 1215 18 21 24 27 30 33 36 39 42 45 48

placebo

Investigator-Assessed Progression Free Surviva

Vemurafenib+ Vemurafenib +
Placebo Cobimetinib
100 =

| PFSevents, n 128 79

Median PFS{95% C1), mo 6.2 (5.6-7.4) 9.9 (3.0-NE)

| HR (95% C1) 0.51 (0.39-0.68)
| Pvalue two-sided P<0.0001

Progression-Free Survival, %

— Vemurafenib + cobimetinib (n = 247)
- = Vemurafenib + placebo {n =248)
++ Censored

L B B T
10

Time, months




Oncoloytic Immunothera

1| Inside a healthy cell, Talimogene laherparepvec:
the virus (@) is proposed mechanism of action

unable to replicate, for systemic immunological effect
leaving the cell

unharmed.

Inside a cancer cell,
the virus replicates
and secretes

GM-CSF (@) until

the cell lyses, releasing
more viruses, GM-CSF,
and antigens (#4).

GM-CSF attracts dendritic

cells to the site, which

process and present

the antigens to T cells.

The T cells are now Ny

“programmed” to identify /AN T cells destroy

and destroy cancer cells cancer cells
T cells destroy throughout

throughout the body. .
g y Denditic 6sll noninjected cancer cells the body,
including those
not directly
injected with
the virus.




Metastatic Melanoma Treatment Landscape 2019

Encorafenib + Binimetinii
Dabrafenib (D),

Vemurafenib (V) Trametinib (T)

—

V + Cobimetinib

] 2011 2013 2015 2017 2018
High-dose .
|L-2 Ipilimumab Pembrolizumab Ipi+Nivo

Dacarbazine
Nivolumab TVEC



