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The Focus of my Talk

» What is PRRT (Peptide Receptor Radionuclide Therapy)

» Role of Nuclear medicine (from nuclear medicine consult to PRRT
administration and follow-up)

» What to expect on the day of the treatment
» Side-Effects (early and late)
» Radiation safety
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Let's start with a case

65-year-old female; stage IV PNET (metastasis to liver and bones); s/p
resection 9/26/2016, developed recurrence in liver in 2017 and
progressed on Lanreotide in 2019. Referred to Nuclear medicine
division by medical oncology for LU-177 DOTATATE Therapy (PRRT).
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PRRT MDC e

APPRO ACH ONC.(:OGBT @ RADIO;)GIST

Multidisciplinary team ‘: ; 5
assessment with experts from: v MDTDECISION'
& Q

Medical oncology

. PATHOLOGIST
Surgical oncology

Radiology

Nuclear medicine

Radiation oncology

“Can someone please remind me which important member I'm
missing from this MDC team?”

Pathology

Take active part in treatment
decision making and

sequencing of therapy. (32) EMORY
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Primarily focused on patient

evaluation for their suitability for
PRRT/Lutathera Step by Step through NM Consult &

Based on: clinical, laboratory andimaging™ Theranostics (DIAGNOSIS+THERAPY)
findings.

Dose calculation: prescribing optimum
radionuclide therapy dose

Patient education:
about the upcoming radionuclide therapy, ensuring
optimum pre-procedure/therapy preparation,
what to expect in terms of early and late side-
effects,
radiation safety protection guidelines,
addressing patients’ questions and concerns and
going over the consent forms ) SR Rien
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E M ORY Consent to Surgical or
Medical Treatment
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Nature and purpose of procedure (Describe in laymen's terms):
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thyroid surgery

a0 of cancer elsewhere
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Material isks of the procedure include, but are not limited to: DEATH, RESPIRATORY ARREST, CARDIAC

BRAIN DAMAGE, DISFIGURING SCAR, PARAPLEGIA OR QUADRIPLEGIA, PARALYSIS OR

PARTIAL PARALYSIS, LOSS OR LOSS OF FUNCTION OF ANY LIMB OR ORGAN, SEVERE LOSS OF BLOOD,

ALLERGIC REACTION AND INFECTION. These are material isks of any procedure. Other risks andior the
o
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Name of Procedure:
~Nombre del procedimiento:

1.l understand the following about the procedure named above:

. Nature and purpose of procedure (Describe in laymen's terms):

thyroid surgery
To roid surgery andior clsewhere
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Material risks of the procedure include, but are not limited to: DEATH, RESPIRATORY ARREST, CARDIAC
ARREST, BRAIN DAMAGE, DISFIGURING SCAR, PARAPLEGIA OR QUADRIPLEGIA, PARALYSIS OR
PARTIAL PARALYSIS, LOSS OR LOSS OF ANYLI BLOOD,
ALLERGIC REACTION AND INFECTION. These are material risks of any procadure. Other risks andior the

os riesgos incluyen, pero no a los siguientes: MUERTE, PARO
RESPIRATORIO, PARO CARDIACO, DANIOS CEREBRALES, CICATRIZ DESFIGURANTE, PARAPLEJIA O
TETRAPLEIA, PARALISIS O PARALISIS PARCIAL, PERDIDA O PERDIDA DE LA FUNCION DE CUALQUIER
MIEMBRO U ORGANO, PERDIDA GRAVE DE SANGRE, REACCION ALERGICA E INFECCION. Estos son
fiesgos sustanciales de cualquier procedimiento. Ofros riesgos o posibles efectos Secundarios de este

Earl effects may include: temporary nausea, vomiting, salivary gland pain and tenderness. abnormal tearing
(eves). neck pain and swelling f there Is significant remaining tisue afer thyroid surgery. and reduction of white
blood cells tion. Late effects may include temporary infertii nt sal

Jand o I in.

Los efectos tempranos pueden inclur. nduseas temporales, vémitos, dolor y sensiblidad de las gléndulas
i
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BREAKING LANGUAGE BARRIERS:

MULTILINGUAL FORMS
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Step 1: To determine suitability forPRRT/Lutathera
Based on: clinical, laboratory, and imaging findings.

The cardinal rule of Theranostics is

=
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-vear-old female with advanced and inoperable metastatic ileal NET. A. 68Ga-DOTATATE (SSTR PET) MIP image and B. Fused coronal
Itiple intensely in receptor-rich tumors in the liver and portocaval lymph node.

Negative for target '
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Step 1: To determine suitability forPRRT/Lutathera
Based on: clinical, laboratory, and imaging findings.

The cardinal rule of Theranostics is

Labs:
i Hb: 14
Q/' ANC: 2.5
Platelets: 340

ﬁq % GFR: g5 ) tf
Q Q « Albumin: |
i%\ //%\ A Bilirubin:

| CBC, GFR, LFTs

ez g within normallimits

l A 74-year-old female with advanced and inoperable metastatic ileal NET. A. 68Ga-DOTATATE (SSTR PET) MIP image and B. Fused coronal

Q

image show multiple intensely receptor-rich tumors in the liver and portocaval lymph node.

Muzahir et al. Molecular Imaging and Therapy of Neuroendocrine Tumors
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THERANOSTI

Ga-68 PET

tumor cell membrane
* Selection for PRRT/RLT or
other treatment
Follow-ug
GAMMA RAYS Df

BY PET
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LU-177-TATE: The Jockey (LU-177) on the Horse (TATE)

TATE = synthetic somatostatin analog peptide Horse and jockey story
TATE (the horse) knows the way to SSTR receptors

o LU-177 is @ TATE (the horse) €© 7ATE binds to @ Lu-177 (the jockey)
the jockey knows the way SSTR receptors delivers targeted Vector
TATE is to SSTR receptors and brings radiation and i
the horse LU-177 close kills the tumorcet

To SSTR
Receptors

Neuroendocrine
Tumor Cell

LU-177 rides on TATE TATE (horse) binds LU-177 delivers radiation

to the SSTR receptors right where it's needed
RUR  LU-177 I’:Tﬁ - SSTR receptors
@‘ The jockey ( etho?e sostati ' The docking stations
\ (the radioisotope) BMEMEC somalostann on tumor cells

analog peptide that
knows the way)
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How does
LU-177
DOTATE
work

DNA damage

UV light Free lonizing
' radicals radiation

-
"o
..Io \

77Lu Decay

AT v
= B~ emission . :F
‘L—# (Evmay = 497 keV) o 43” Fd Vg
~100% abundance
(Therapeutic)

y
il e | L
\\\* y emission (imaging) /
77y \ 208 keV (11%)
Y

113 keV (6.6%)

\\ F ..
A‘ ™= Replication Genotoxic
‘ erro chemicals
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Long-acting Long-acting
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https://us.lutathera.com/treatment-process

Dose 3
8
| Long-acting
) SSA
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Long-acting
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Long-acting
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24 18

months

EMORY

UNIVERSITY
SCHOOL OF

MEDICINE




Who can administer these therapies?

These can only be administered under the
authority AUTHORIZED USERS as defined by NRC.

These are providers who have specific authorization and
training for the use of radioactive material(RAM) in
medicine.

< USNRC

Protecting People and the Environment
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Radionuclide

Therapies at Emory







On the day of Lu-177 DOTATATE Therapy

No need to be NPO
Good hydration

Bring a book/tablet

EMOR




Radiation precautions on the day of the treatment

and for 3 days following each treatment cycle are

primarily based on clearance pathway and half life
of radionuclide treatment.

Clearance Pathways




Properties of Lu-177 based Therapies

Type, energy, and yleld (%) of

177Lu based therapies (7-11)  B~: 497 keV (78.6%); y: 208 keV ; ['"7Lu]Lu-PSMA: 35-42 h;
(11.1%) and 113 keV (6.6%) ['"7Lu]Lu-DOTATATE: ~ 55 h
(both with rapid early phase
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177LU-DOTATATE is

with a
cumulative excretion:
44% within g h,
58% within 24 h,
and 65% within 48 h after
administration.

177 u-DOTATATE Therapy:
Urinary Precautions

4 4% Excreted

in 5 Hours

5 8% Excreted

in 24 Hours
\ 65% Excreted

in 48 Hours

Focus on Preventing Urinary Contamination for 3 Days After Treatment

e A1 8 A

Hydrate Well Use Toilet Sitting Down Frequent Bathroom Visits  Safe Handling of Waste
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Greater distance from
source: less radiation
received.

* Time

* Distance

* Shielding

* Contamination control
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Exposure estimate from patient treated with ['””Lu]Lu-

PSMA or DOTATATE (7.4 GBq [200 mCi)) (16-20)

For 1-h encounter at Immediately after infusion, 0.02 mSyv;
1-m distance 2 h, 0.014 mSv; 24 h, 0.0064 mSv

Regulatory Dose Limits and Recommendations

TABLE 1

Dose limit (TEDE)

Regulation or
recommendation source

Affected group

Notes

Comparison of Exposures from '77Lu- and '3'I-Based Therapies to Other Common Sources of Radiation

1 mSv annually

5 mSv

5 mSv per
administration

50 mSv annually

1 mSv annually

TEDE = total effective dose equivalent; NRC = Nuclear Regulatory Commission; ICRP = Intemational Commission on Radiological Protection.

NRC

NRC regulatory guide 8.39,
revision 1

NRC regulatory guide 8.39,
revision 2 (under review)

NRC

ICRP 94

General public

Anyone who may come into contact
with individual administered
radioactive material

Anyone who may come into contact
with individual administered
radioactive material

Radiation workers

Sensitive groups (children, pregnant
women) who may come into
contact with individual
administered radioactive material

U.S. limits above may differ from international regulatory limits.

Excludes exposure from patients
administered radioactive material

No time frame specified for limit

Time frame specified: 5-mSv limit
per administration

Excludes background radiation and
worker’s own medical imaging or
radiation therapy

Recommendation, not regulatory
limit; may apply if HCP is
pregnant

Qaurca of radiation Tima frama

Avarana offective radiation dose

Worldwide background radiation (4) Year 2.4 mSv

Backgro\u/n(‘:l radiation in United States (higher radon Year 3 mSv
I inle (4

Trans-Atlantic flight, New York to Paris* (4) Flight 0.036 mSv

Chest radiograph (4) Examination 0.08 mSv

Chest, abdomen, and pelvis CT scan Examination 12 mSv

['®FJFDG PET (without CT component) Examination 8 mSv

Exposure estimate from patient treated with ['77Lu]Lu- For 1-h encounter at Immediately after infusion, 0.02 mSv;
PSMA or DOTATATE (7.4 GBq [200 mCi]) (76-20) 1-m distance 2 h, 0.014 mSy; 24 h, 0.0064 mSv

Exposure estimate from patient treated with [**'[]Nal For 1-h encounter at Immediately after infusion, 0.34 mSv;
(7.4 GBq [200 mCi]) (27) 1-m distance 24 h, 0.14 mSy; 48 h, 0.067 mSv

Trans-Atlantic Flight (US to Paris): 0.036 mSv
Chest X ray: 0.08 mSv




Fun Facts

Who are the People
with Highest Radiation
Exposure?

Pilots and  Nuclear Power Astronauts
Air Plant

Stewardesses Technicians
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Radionuclide Treatment Record

Mr/MS has received radionuclide therapy (Nal-131, Lu-177 DOTATATE /Lutathera,
LU-177 PSMA/Pluvicto, Ra-223 /Xofigo) at Emory University Hospital on

(mm/dd/yyyy)
Summary of Radiation Precautions to the Patient
Avoid close contact (at least 3 feet away/about an arm’s length) with adults until

(mm/dd/yyyy) '

Avoid close contact with children and pregnant women until

(mm/dd/yyyy)
Avoid extended time in public places until
(mm/dd/yyyy)
Sleep in a separate bedroom until
(mm/dd/yyyy)

Sleep in a separate bedroom from infants or children until

(mm/dd/yyyy)
Sleep in a separate bedroom from pregnant partners until

(mm/dd/yyyy)
You may return to work on

(mm/dd/yyyy)

Physician Signature: Date:
Patient Signature: Date:

If you have a question specifically about radiation exposure, call the Emory University Hospital Radiation Safety Office
during business hours (8 am - 4:30 pm) at 404-508-5922 (day); after business hours contact the Emory Operator to page
the Nuclear Medicine Resident or Attending Physician on call at 404 -686-1000.

PASSPORT

LU-177 DOTATE
Therapy
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Side- Effects

Early (Acute and subacute):

Fatigue (40%)
Abdominal pain (26%)
Temporary hair loss (11%—60%) .

Decrease in blood counts: It may occur 4—8 weeks after therapy, mostly in the form of anemiga,
thrombocytopenia, or leukopenia. These conditions are mostly mild or reversible.

G3, G4 (severe but temporary) after PRRT with 177Lu-DOTATATE occurs in 4-11% of
patients.

Persistent decrease in blood counts has been reported in as many
as 4% of patients treated with 177Lu DOTATATE

Renal toxicity: acute nephrotoxicity still occurs in 1%-5% of patients.
However, long term renal dysfunction is observed in only <1% of patients
Liver toxicity: approximately 1%—4% of patients and depends highly on the liver tumor burden
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Late effects

Temporary or permanent infertility

Treatment-related cancers in the form of myelodysplastic syndrome and acute
leukemia have been reported in 1—4% of patients.
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Become
Comprehel Find a Designated Radiopharmaceutical Therapy Center of Excellence

RadiOPharma' Locate an SNMMI-designated Radiopharmaceutical Therapy Center of Excellence.

Therapy Cer

Exce“en' bl SNMMI-Designated Radlopharmaceutlcal Therapy Centers of Excell...

# This mop wos made with Google My Maps. (

.. Becomeacl
| Radiopharma
Therapy Cen’

Excellenc

o PRSI N -
https://snmmi.org/Therapy/SNMMI-
THERAPY/Radiopharmaceutical_Therapy_Center
s_of_Excellence.aspx

Becom %
RegISte Google My Maps <v’
Therapy B o
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<« - C 25 us.lutathera.com/patient-support/find-a-treatment-site [0}

Find a treatment site =
&= N

il

Home

Understanding GEP-

NETS v Type in your location to find the LUTATHERA treatment centers that are

nearest to you.
About LUTATHERA v

Side effects and

radiation safety v Name
[ Center/Practice ]
What to expect with
LUTATHERA
Location
) [ Birmingham, Alabama, USA ]
Patient support v

Stay connected m
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