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1. DESCRIPTION

QuiremSpheres® consists of biocompatible poly-L-lactic acid (PLLA) microspheres containing Holmium-166. The microspheres have
a mean diameter of 25-35 micrometer. Holmium-166 is a high-energy beta emitting isotope for therapeutic use. The maximum energy
of the beta particles is 1.85 MeV (50.0%) and 1.77 MeV (48.7%). The maximum range of the emitted beta particles in tissue is 8.7
mm with a mean of 2.5 mm. In addition, Holmium-166 emits primary gamma photons (81 KeV). The half-life is 26.8 hours, which
means more than 90% of the radiation is delivered within the first 4 days following the administration procedure. At planned moment
of treatment, the activity per microsphere is 200-400 Bq. QuiremSpheres® is a permanent implant.

QuiremSpheres® is supplied as a patient specific dose in a single capped V-vial. Details on the activity at the reference time and
expiry information are indicated on the package labels. Each V-vial comes in a lead container, packed in a type A transport box. The
vial and its content should be stored inside its transportation container at room temperature (15-25°C, 59-77°F) until use.

Caution: Upon receiving QuiremSpheres®, check for damage of the packaging. Do not use the product if the V-vial or package is
damaged. QuiremSpheres® is for single patient use only. Do not re-sterilize the product and do not use the product after the expiry
date and time, as indicated on the label.

Before using QuiremSpheres®, verify the activity of the received vials by using a calibrated well-chamber or dosimeter.

QuiremSpheres® is administered into the hepatic artery via a catheter. QuiremSpheres® will distribute non-uniformly in the liver. This
is primarily due to differences in the hepatic arterial flow to the tumour(s) and non-tumour liver tissue, the ratio of vascularity between
tumour and non-tumour liver tissue, and tumour size.

QuiremSpheres® microspheres can be visualized in-vivo with MRI and/or SPECT.

2. INTENDED USE
QuiremSpheres® is intended for implantation into hepatic tumours by delivery via the hepatic artery.

3. INDICATIONS FOR USE
QuiremSpheres® is indicated for the treatment of unresectable liver tumours.

4. ACCESSORIES

Accessories that may be used for the implant procedure include
- QuiremSpheres® Delivery Set (QS-D001)

- QuiremSpheres® Customer Kit (QS-C001)

5. INSTRUCTIONS FOR USE

5.1 PATIENT SELECTION AND PRE-TREATMENT TESTS

Patients with non-resectable liver tumours may be considered for treatment with QuiremSpheres®. Patient selection for treatment
with QuiremSpheres®requires a medical opinion that control of tumour within the liver will result in patient benefit and that the patient
has received all available surgical treatments.

Patient Tests Before Treatment with QuiremSpheres®

The following tests are recommended to be performed before treatment:

e A hepatic angiogram to establish arterial anatomy of the liver.

e A nuclear medicine break-through scan based on QuiremScout®, Technetium-99m MAA (Macro-Aggregated Albumin) or
other surrogate marker to predict the lung dose, any extrahepatic deposition, as well as the intrahepatic distribution between
tumour and non-tumour liver tissue. This is performed through the hepatic artery catheter.

e Serologic tests of liver function to determine the extent of liver function damage.

5.2 RADIATION DOSIMETRY
The recommended average whole-liver absorbed dose is 60 Gy. Due to non-uniform distribution of QuiremSpheres® to the tumour
and non-tumour liver tissue, a proportionally higher radiation dose will be delivered to the tumour tissue.



5.3 CALCULATION OF INDIVIDUAL DOSE
The amount of Holmium-166 radioactivity (A) in [MBq] to be administered to a patient to deliver a liver dose LD in [Gy] is calculated
using the following formula:

A[MBq] = LD[Gy] x LW[kg] % 63 [MBg/J]
where LW is the target liver weight in [kg] that will be treated. The target liver weight is determined based on CT or MR images.
Using the recommended average whole-liver absorbed dose of 60 Gy (LD = 60 Gy), the above formula can be simplified into:
A[MBq] = 3781 [MBqg/kg] x LW[kg].

If the activity (A) is planned to be delivered to distinct segments in separate administrations, the required activity per segment (4;)
should be calculated according to the same formula:

A;[MBq] = 3781 [MBq/kg] x LW;[kg]
where LIW; is the weight of the specific segment.

5.4 TECHNIQUE FOR PREDICTING LUNG DOSE

When using a nuclear medicine break-through scan to predict lung dose, the following considerations should be made. Technetium-
99m MAA with an activity of 150 MBq (4 mCi) or QuiremScout® (activity per QuiremScout® instructions for use) is injected via a
catheter into the hepatic artery. The distribution of either surrogate marker is recommended to be assessed by SPECT/CT or planar
scintigraphy. The formula below is used to determine the fraction that passes through the liver into the lungs (lung shunt fraction).

To optimize the predictive value of the Technetium-99m-MAA or QuiremScout® scan, the catheter tip during the injection of either
surrogate marker is recommended to be placed at the exact same anatomical position from which QuiremSpheres® will be
administered.

Regions of interest are drawn around the entire lung area and the entire liver area. The percentage of lung shunting (L) is calculated
using the following formula:

counts of total lung
L= —— x 100
counts of total lung+counts of liver

The Holmium-166 lung absorbed dose can be predicted based on the measured lung shunt (L), the amount of Holmium-166 activity
(4) to be administered and the mass of the lungs (My,,,,4)

A[MBq] x L/100
Mlung[kg] %X 63 [MBq/]]

D lung [Gy] =

Lung tissue mass (M,,,,4) can be calculated using a patient-specific lung tissue density and lung volume based on a CT scan, or can
be estimated as 1 kg.

Lung shunt should not lead to a lung dose exceeding 30 Gy in a single treatment.

Table 1 — Patient eligibility according to the predicted average lung absorbed dose

Predicted lung dose Recommendation
>30 Gy Do not use QuiremSpheres®

5.5 PREPARING AND EXECUTING THE IMPLANTATION PROCEDURE
It is strongly recommended to use the following accessories for the QuiremSpheres® administration procedure:

- QuiremSpheres® Delivery Set (QS-D001)
- QuiremSpheres® Customer Kit (QS-C001)

For an extended and illustrated description of the preparation and execution of the QuiremSpheres® administration procedure, the
reader is referred to the instructions for use of the QuiremSpheres® Customer Kit and Delivery Set (document number MAN-1101-
16-01). These instructions should be read and understood in their entirety prior to use.

Transarterial Implantation

For transarterial implantation of QuiremSpheres® a catheter is inserted either via the femoral or the radial artery under x-ray guidance.
This should only be performed by a trained interventional radiologist.

Routinely check the catheter tip to ensure it remains in the planned position throughout the administration procedure. The transarterial
catheter can be inserted into hepatic artery branches to reduce the risk of reflux of QuiremSpheres®into small arteries supplying, for
example, the gut.



Once the catheter has been correctly positioned and is connected to the QuiremSpheres® Delivery Set, the procedure for delivering
QuiremSpheres®is as follows:

e The hepatic artery catheter should be placed into the arterial supply of the liver so that the target area of the liver is
adequately perfused.

e Small arteries that pass from the common hepatic artery (and sometimes even from the right or left hepatic arteries) to the
stomach and duodenum can be coiled to avoid extrahepatic deposition into the stomach and duodenum.

e |t is advised to use a catheter with an inner diameter of at least 0.65 mm. If a catheter with smaller diameter is used,
occlusion may occur during the delivery of QuiremSpheres®.

e Delivery of QuiremSpheres® must be performed slowly (< 5 ml per minute) using saline (0.9%) into the hepatic artery to
prevent the microspheres from refluxing back into the hepatic artery and lodging inside the pancreas, stomach and/or other
organs. During the delivery procedure, the catheter should be flushed with saline (0.9%) at regular intervals to prevent
blockage.

Caution: QuiremSpheres® must be delivered slowly at a rate of no more than 5 ml per minute. Rapid delivery may cause reflux back
down the hepatic artery and into other organs.

Caution: During administration, stasis of blood flow and potential microspheres reflux should be checked intermittently by
administration of contrast agent to prevent inadvertent delivery of microspheres.

Once the administration procedure is completed, the catheter can be removed.

Radiological Placement of Catheter

The radiologist must be familiar with the frequent arterial abnormalities in the blood supply to the liver and from the liver to the gut.
Every attempt should be made to deliver the

QuiremSpheres® microspheres into the hepatic arteries in such a way that radiation is administered to the target area in the liver
only. If the tumours are limited to one lobe, the catheter can be inserted selectively into the lobar artery supplying the target lobe,
thereby sparing the healthy lobe.

It is essential that QuiremSpheres®is not delivered to other organs, in particular the pancreas, stomach or duodenum. In order to
prevent the delivery of QuiremSpheres® to duodenum and stomach, the catheter must be placed well distal to the gastro-duodenal
artery

(GDA) and any other artery that is supplying blood to the gut. If there is any possibility of QuiremSpheres® passing down the GDA,
the implantation must not proceed. It may be preferable to block the GDA with an intraluminal coil or other methods to prevent
QuiremSpheres® from flowing to the duodenum.

Note: Virtually all complications from QuiremSpheres® arise from the inadvertent delivery of QuiremSpheres®into small blood vessels
that go to the pancreas, stomach or duodenum, or inadvertent delivery in the liver itself (i.e. high non-tumour liver absorbed dose).

It is recommended to perform a post-treatment SPECT/CT scan of the upper abdomen to review the intrahepatic distribution and
extrahepatic deposition of the administered microspheres.

6. CONTRAINDICATIONS

QuiremSpheres® microspheres are contraindicated in patients who have:

had previous external beam radiation therapy to the liver;

ascites or are in clinical liver failure;

inadequate liver function

significantly abnormal synthetic and excretory liver function tests (LFTs);

a lung dose exceeding 30 Gy in a single treatment.

a pre-assessment angiogram that demonstrates abnormal vascular anatomy that would result in significant reflux of hepatic

arterial blood to the stomach, pancreas or bowel;

e been treated with capecitabine within two months prior to treatment, or who will be treated with capecitabine at any time
following treatment with QuiremSpheres®;

e complete main portal vein thrombosis;

e inadequate kidney function

e uncorrectable extrahepatic deposition. Activity in the falciform ligament, portal lymph nodes and gallbladder is accepted.

7. WARNINGS

1. Inadvertent delivery of QuiremSpheres® to the gastrointestinal tract or pancreas will cause acute abdominal pain, acute

pancreatitis or peptic ulceration.

2. High levels of administered radiation and/or excessive shunting to the lungs (> 30 Gy in a single session) may lead to
radiation pneumonitis.
Excessive radiation to the normal liver parenchyma may result in Radioembolization-induced liver disease (REILD).
Inadvertent delivery of QuiremSpheres® to the gall bladder may result in cholecystitis.
The patient must recover from any major surgical operations before being treated with QuiremSpheres®.
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8. PRECAUTIONS

Only clinical staff that are trained under the QuiremSpheres® training program may order, handle and/or implant
QuiremSpheres® microspheres.

Safety and effectiveness of this device in pregnant women, nursing mothers or children have not been established.

This product is radioactive. Local regulations must be followed when handling this device.

Some patients may develop gastritis following treatment. Gastric acid blocking drugs may be used the day before
implantation of QuiremSpheres®and continued as needed to reduce gastric complications.

Patients may experience abdominal pain immediately after administration of QuiremSpheres® and pain relief may be
required.

9. ADVERSE EVENTS
The common adverse events after receiving QuiremSpheres® are fatigue, nausea and vomiting, abdominal pain, fever, mild to
moderate abnormality of liver function tests.

Potential Serious Adverse Events Due to High Radiation

1.
2.
3

4.

5.

Acute pancreatitis ---- causes immediate severe abdominal pain. Verify by SPECT imaging of the abdomen and test for
serum amylase.

Acute Gastritis ---- causes abdominal pain. Verify by standard methods to diagnose gastric ulceration.

Acute cholecystitis ---- causes significant upper abdominal pain and may require cholecystectomy for resolution. Verify
by appropriate imaging studies.

Radiation Hepatitis ---- causes unexplained progressive deterioration of liver function. Verify by transcutaneous core
biopsy of the liver.

Radiation Pneumonitis --—-- causes excessive non-productive cough. Verify by x-ray or HR pulmonary CT evidence of
pneumonitis.

10. RADIATION SAFETY

The preparation and administration procedure must be regarded as being a potentially serious radiation hazard to the clinical staff.
Regulatory and local radiation handling guidelines should be followed concerning set-up, microsphere administration, waste disposal
and post-implantation care.

Radiation hygiene principles (ALARA) should be taken into account at all time. In short, this means that dose exposure to clinical
staff, nursing staff and unintended dose exposure to the patient should be ‘as low as reasonably achievable’ by considering the
following aspects:

«  TIME - Minimize the time of exposure.

+ DISTANCE - Increase the distance between the radiation source and
body/ body extremities as much as possible.

+ SHIELDING - Take appropriate shielding measures.



APPENDIX | - MEASUREMENT OF POST-IMPLANT EXPOSURE

Dose rates were measured at 1.0 m distance from the abdomen of patients (n=3) implanted with a Holmium-166 microspheres
activity, associated with a recommended average whole-liver absorbed dose of 60 Gy.

The results of the measurements are presented in Table 2.

Table 2 — Dose rates at 1.0m distance from treated patients at t = 0, 6, 24 and 48h after treatment.

t =0h t =6h t = 24h t =48h
Dose rate D (uSv/h) 31 27 17 9
(18-53) (16-46) (10-29) (5-15)

APPENDIX Il - CORRECTION FOR DECAY

The physical half-life of Holmium-166 is 26.8 hours. To calculate the activity of QuiremSpheres® at any moment after the reference
time multiply the reference activity with the appropriate decay factor shown in Table 3.

Caution: The reference time must be in the user’s local time before correcting for decay.

Table 3 — Decay factors of QuiremSpheres® microspheres

Hours Decay Factor Hours Decay Factor
0.5 0.987 9 0.792
1 0.974 10 0.772
2 0.950 11 0.752
3 0.925 12 0.733
4 0.902 24 0.538
5 0.879 36 0.394
6 0.856 48 (day 2) 0.289
7 0.834 72 (day 3) 0.155
8 0.813 96 (day 4) 0.083

APPENDIX Il - EXPLANATION OF SYMBOLS ON PACKAGING AND LABELING

+25C°
“ Manufacturer Temperature limitation
+15C°
‘ Caution, contains
Date of manufacture - . ;
radioactive material
. Sterile using aseptic
@ Serial Number STERILE| A processing techniques
European time of
g Use by date EU CAL UTC calibration UTC
® Do not reuse ]I This side up
[:]—\i] Consult instructions for use c € European Conformity
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1. BESCHREIBUNG

QuiremSpheres® bestehen aus Mikrosphéren aus biokompatibler Poly-L-Milchsaure (PLLA), die Holmium-166 enthalten. Die
Mikrospharen weisen einen mittleren Durchmesser von 25 -35 Mikrometern auf. Holmium-166 ist ein hochenergetisches,
Betateilchen emittierendes Isotop fiir die therapeutische Anwendung. Die maximale Energie der Betateilchen betragt 1,85 MeV
(50,0 %) bzw. 1,77 MeV (48,7 %). In Gewebe weisen die Betateilchen eine maximale Reichweite von 8,7 mm (im Mittel 2,5 mm) auf.
Darlber hinaus werden bei Holmium-166 primdre Gamma-Photonen (81 keV) emittiert. Die Halbwertszeit betragt 26,8 Stunden, was
bedeutet, dass Uber 90 % der Strahlung innerhalb der ersten 4 Tage nach der Verabreichung abgegeben werden. Zum geplanten
Behandlungszeitpunkt betragt die Aktivitat pro Mikrosphare 200-400 Bg. Bei QuiremSpheres® handelt es sich um ein Dauerimplantat.

QuiremSpheres® werden als patientenspezifische Dosis in einer einzelnen V-Viole mit Verschlusskappe geliefert. Angaben zur
Aktivitat zum Referenzzeitpunkt und zum Verfall befinden sich auf den Etiketten der Packung. Jede V-Viole wird in einem Bleibehalter
versendet, der in einer Transportbox vom Typ A verpackt ist. Die Viole samt Inhalt sollte im Transportbehaltnis bis zum Gebrauch
bei Raumtemperatur (15 -25°C) gelagert werden.

Vorsicht: Uberpriifen Sie bei Erhalt von QuiremSpheres® die Verpackung auf etwaige Beschadigungen. Das Produkt bei einer
Beschadigung der V-Viole oder Verpackung nicht verwenden. QuiremSpheres® sind nur fir den Gebrauch an einem Patienten
bestimmt. Das Produkt nicht wiedersterilisieren und nach dem auf dem Produktetikett angegebenen Verfalldatum und Zeitpunkt nicht
mehr verwenden.

Uberpriifen Sie die Aktivitat der erhaltenen Violen vor der Anwendung von QuiremSpheres® mit Hilfe einer kalibrierten
lonisationskammer oder eines Dosimeters.

QuiremSpheres® werden Uber einen Katheter in die Leberarterie verabreicht. QuiremSpheres® verteilen sich in der Leber nicht
gleichméRig. Dies ist vor allem auf Unterschiede im Leberarterienzustrom zum Tumor und in das normale Lebergewebe, auf die
unterschiedliche Vaskularitat zwischen Tumor- und normalem Lebergewebe und auf die Tumorgréf3e zuriickzufihren.

QuiremSpheres® Mikrospharen kénnen in vivo mittels MRT und/oder SPECT visualisiert werden.

2. VERWENDUNGSZWECK
QuiremSpheres® sind fiir die Implantation in Lebertumoren durch die Leberarterie bestimmt.

3. ANWENDUNGSGEBIETE
QuiremSpheres® sind fiir die Behandlung inoperabler Lebertumoren bestimmt.

4. ZUBEHOR

Fir die Implantation kann das folgende Zubehdr verwendet werden:
- QuiremSpheres® Delivery Set (Einflihrset, QS-D001)

- QuiremSpheres® Customer Kit (Kundensatz, QS-C001)

5. GEBRAUCHSANWEISUNG

5.1 AUSWAHL DER PATIENTEN UND PRATHERAPEUTISCHE TESTS

Fir die Behandlung mit QuiremSpheres® kommen Patienten mit inoperablen Lebertumoren in Frage. Die Entscheidung, einen
Patienten mit QuiremSpheres® zu behandeln, erfordert ein medizinisches Gutachten, das darlegt, dass eine Einddmmung von
Tumoren in der Leber fiir den Patienten von Vorteil ist und sich der Patient allen verfligbaren chirurgischen Eingriffen unterzogen
hat.

Patiententests vor einer Behandlung mit QuiremSpheres®

Vor der Behandlung wird die Durchfiihrung folgender Tests empfohlen:

e Ein Leberangiogramm zur Ermittlung der konkreten Anatomie der Leberarterien.

e  Nuklearmedizinischer Breakthrough-Scan auf der Basis von QuiremScout®, Technetium-99m MAA (Macro-Aggregated
Albumin) oder anderem Surrogatmarker zur Prognostizierung der Lungendosis, etwaiger extrahepatischer Ablagerungen
sowie der intrahepatischen Verteilung zwischen Tumor- und normalem Lebergewebe. Dies wird mittels
Leberarterienkatheter durchgefiihrt.

e Serologische Leberfunktionstests zur Bestimmung des AusmalRes einer Leberfunktionsschadigung.

5.2 BESTRAHLUNGSDOSIMETRIE
Die empfohlene mittlere Ganzleberenergiedosis betragt 60 Gy. Aufgrund der ungleichmaRigen Verteilung der QuiremSpheres® in
Tumorgewebe und normalem Lebergewebe entfallt jedoch eine proportional héhere Strahlendosis auf das Tumorgewebe.
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\/1. APRASYMAS v/ 22;36 2.1,3.1

QuiremSpheres“® sudaro biologigkai'suderinamos poli-L-pieno rtigsties (PLLA) mikrosferos, kuriy sudétyje yra holmio 166. Vidutinis
2-3nikrosferq skersmuo — nuo 25 iki 35 mikrometry. Holmis 166 yra didelés energijos beta spinduliuotés izotopas, skirtas terapijos
3. kikslams. Maksimali beta daleliy energija yra 1,85 MeV (50,0 %) ir 1,77 MeV (48,7 %). Maksimali beta daleliy emisijos audiniuose

riba yra 8,7 mm, vidurkis — 2,5 mm. Be to, holmis 166 spinduliuoja pirminius gama fotonus (81 KeV). Puséjimo trukmé yra 26,8 val.,

taigi daugiau kaip 90 % radiacijos iSsiskiria per pirmasias 4 dienas po suleidimo procediros. Suplanuotu gydymo momentu
kiekvienos mikrosferos aktyvumas yra 200-400 Bq. ,QuiremSpheres“® yra nuolatinis implantas.

2.8,QuiremSpheres“® tiekiamas kaip)/{acientui bddinga dozé atskirame uzdengtame V flakone. ISsami informacija apie veiksmus\/
atskaitiniu laiku ir galiojimo terming nurodyta pakuotés etiketése. Kiekvienas V flakonas tiekiamas Svininéje talpykléje, supakuotoje
j A tipo transportavimo déze. Prie$ naudojant, flakong ir jo turinj reikia laikyti transportavimo talpykléje kambario temperatdroje (15— 2.5, 3.3
25 °C (59-77 °F)).

2.7 D¥messio! Gave ,QuiremSpheres“®, patikrinkite, ar nepazeista pakuoté. Jeigu V flakonas arba pakuoté pazeisti, gaminio
nenaudokite. ,QuiremSpheres“® skirta naudoti tik vienam pacientui. Gaminio pakartotinai nesterilizuokite ir jo nenaudokite pasibaigus
galiojimo laikui, kuris nurodytas etiketéje.

\/Prieé naudodami ,QuiremSpheres“® naudodamiesi sukalibruotu $ulinéliu- kamera arba dozimetru patikrinkite gauty flakony
aktyvuma.

,QuiremSpheres“® leidziamas j kepeny arterijg per kateterj. ,QuiremSpheres® netolygiai pasiskirstys kepenyse. Taip yra pirmiausia
del kepeny arterijos srauto j navikinius ir normalius kepeny audinius skirtumy, navikiniy ir normaliy kepeny audiniy gyslingumo
santykio ir naviko dydZio.

~QuiremSpheres“® mikrosferas in vivo galima pamatyti atliekant MRT ir (arba) SPECT tyrimus. 2.4;3.9

2. NAUDOJIMO PASKIRTIS
»QuiremSpheres“® skirtas implantuoti j kepeny navikus, jleidziant per kepeny arterija.

3. NAUDOJIMO INDIKACIJOS
»QuiremSpheres“® skirtas neoperabiliems kepeny navikams gydyti.

4. PRIEDAI

Priedai, kurie gali bati naudojami implantavimo procedurai:
- QuiremSpheres® suleidimo rinkinys (QS-D001)

- QuiremSpheres® kliento rinkinys (QS-C001)

5. NAUDOJIMO INSTRUKCIJOS

5.1 PACIENTY ATRANKA IR TYRIMAI PRIES GYDYMA

Gydymas ,QuiremSpheres“® gali biti taikomas pacientams, turintiems neoperabiliy kepeny naviky. Atrenkant pacientg, kuris bus
gydomas ,QuiremSpheres*“®, turi bati priimtas medicininis sprendimas, kad naviko kontrolé kepenyse bus naudinga pacientui ir kad
pacientas gaus visg galimg chirurginj gydyma.

Prie$ gydyma ,,QuiremSpheres“® atliekami tyrimai

Prie§ gydymg turéty bati atlikti Sie tyrimai:

e Kepeny angiograma kepeny arterijy anatomijai nustatyti.

e Branduolinés medicinos protrikinis skenavimas naudojant ,QuiremScout*®, technecj 99m MAA (makroagreguotasis
albuminas) arba kitg surogatinj Zymenj plauciy dozei, visam ne kepenyse likusiam kiekiui bei pasiskirstymui kepenyse tarp
navikiniy ir normaliy kepeny audiniy prognozuoti. Tai atliekama naudojant kepeny arterijos kateter;j.

e Kepeny funkcijos serologiniai tyrimai kepeny funkcijos pazeidimy dydziui nustatyti.

5.2 SPINDULIUOTES DOZIMETRIJA
Rekomenduojama vidutiné visoms kepenims skirta dozé yra 60 Gy. Dél netolygaus ,QuiremSpheres“® pasiskirstymo navikiniuose ir
normaliuose kepeny audiniuose santykinai didesné spinduliuotés dozé tenka navikiniams audiniams.
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5.3 INDIVIDUALIOS DOZES APSKAICIAVIMAS
Holmio 166 spinduliuotés kiekis (4), iSreik§tas MBq, kuris turéty bati suleistas pacientui siekiant pasiekti bendrg kepeny doze LD,
iSreiksta Gy, apskaiciuojamas pagal tokig formule:

A[MBq] = LD[Gy] x LW[kg] x 63 [MBqg/J]
Cia LW yra kepeny, kurios bus gydomos, tikslinis svoris [kg]. Kepeny tikslinis svoris nustatomas pagal KT arba MR vaizdus.

Naudojant rekomenduojamg vidutine visy kepeny absorbuojamg 60 Gy (LD = 60 Gy) doze, pirmiau nurodytg formule galima
supaprastinti:

A[MBq] = 3781 [MBg/kg] x LW [kg].

Jei §j bendrg aktyvuma (4) planuojama pasiekti tolimuosiuose segmentuose atskirais suleidimais, vienam segmentui reikalingas
aktyvumas (4;) turéty bati apskaiCiuojamas pagal tg pacig formule:

A;[MBq] = 3781 [MBq/kg] x LW;[kg]
Cia LW; yra tam tikro segmento svoris.

5.4 PLAUCIY DOZES PROGNOZAVIMO BUDAS

Naudojant branduolinés medicinos protrikinj skenavimg plauciy dozei prognozuoti, reikia atsizvelgti j toliau nurodytus dalykus.
Technecio 99m MAA, kurio aktyvumas yra 150 MBq (4 mCi), arba ,QuiremScout“® (aktyvumas nurodytas ,QuiremScout“® naudojimo
instrukcijose) jleidziamas per kateterj j kepeny arterijg. Bet kurio surogatinio Zymens pasiskirstymg rekomenduojama jvertinti atliekant
SPECT / KT arba planariajg scintigrafijg. Toliau pateikta formulé naudojama nustatyti daliai, kuri pro kepenis patenka j plaucius
(plauciy Sunto dalis).

Norint optimizuoti prognozuojamajg technecio 99m-MAA arba ,QuiremScout‘® skenavimo verte suleidziant bet kurio surogatinio
zymens, kateterio antgalj rekomenduojama laikyti visi$kai toje pacioje anatominéje vietoje, i$ kurios bus suleista ,QuiremSpheres“®.

Dominancios sritys apibréziamos ties visu plauciy ir kepeny plotu. Plauciy Suntavimo santykis (L) apskai¢iuojamas pagal tokig
formule:

bendra plauciy skaitine iSraiSka
L= T —— X
bendra plauciy skaitiné iSraiSka + kepeny skaitiné iSraiSka

100

Holmio 166 plauciy absorbuojamg doze galima prognozuoti pagal iSmatuotg plauciy Suntg (L), skirting holmio 166 aktyvumo (4) kiekj
ir plauciy mase (Mpqueiy)

A[MBq] x L/100
Mplauéiq[kg] % 63 [MBq/]]

Dplauéiq [Gy] =

Plauciy audiniy mase (M,;4.¢:) 9alima apskaiciuoti pagal pacientui bidingg plauciy audiniy tankj ir plauciy tarj i8 KT skenavimo arba
galima prilyginti 1 kg.

Dél plaugiy Sunto plauciy dozé neturéty virSyti 30 Gy per vieng proceddra.

1 lentelé. Paciento tinkamumas pagal prognozuojamajg vidutine plaué¢iy absorbuojama doze.

Prognozuojamoji plauc€iy dozé Rekomendacija
>30 Gy Nenaudokite ,QuiremSpheres“®

5.5 PASIRUOSIMAS IMPLANTAVIMO PROCEDURAI IR JOS VYKDYMAS
Atliekant ,QuiremSpheres“® suleidimo procedirg primygtinai rekomenduojama naudoti $iuos priedus:

- QuiremSpheres® suleidimo rinkinj (QS-D001)
- QuiremSpheres® kliento rinkinj (QS-C001)

ISpléstinj ir iliustruotg pasiruosimo ,QuiremSpheres“® skyrimo procedurai ir jos vykdymo apradyma galima rasti ,QuiremSpheres*®
kliento ir suleidimo rinkiniy dokumentacijoje (dokumento numeris MAN-1101-16-01). PrieS naudojant bdtina perskaityti ir suprasti
visas 8ias instrukcijas.

Transarteriné implantacija
Atliekant transarterine ,QuiremSpheres“® implantacijg, kateteris jyedamas femoraline arba radialine arterija kontroliuojant rentgenu.
Tai gali atlikti tik parengtas intervencines proceddras atliekantis radiologas.
Per suleidimo procedirg periodisSkai tikrinkite, ar kateterio antgalis lieka planuotoje padétyje. Transarterinj kateterj galima jvesti j
kepeny arterijos Sakas, siekiant sumazinti ,QuiremSpheres“® grjztamojo srauto | mazgsias arterijas, maitinancias, pavyzdziui,
virSkinamajj trakta, rizikg.
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Tinkamai nustacius kateterj ir jj prijungus prie ,QuiremSpheres“® suleidimo rinkinio, ,QuiremSpheres“® suleidimo procedira yra tokia:

o Kepeny arterijos kateteris turi bati jvedamas j kepeny artering kraujotaka, kad per kateterj tinkamai vykty kepeny tikslinés
srities perfuzija.

e IS bendros kepeny arterijos (o kartais net ir i§ deSinés ar kairés kepeny arterijy) iSeinanCias mazas arterijas j skrandj ir
dvylikapirste zarng galima perristi, siekiant iSvengti peréjimo i$ kepeny j skrand;j ir dvylikapirSte zarna.

e Patartina naudoti 0,65 mm vidinio skersmens kateterj. Naudojamas maZesnio skersmens kateteris gali uZsikimsti
,QuiremSpheres“® leidimo metu.

e ,QuiremSpheres“® suleisti reikia létai (< 5 ml per minute), naudojant fiziologin; tirpalg (0,9 %), j kepeny arterijg, kad bty
iSvengta griztamojo mikrosfery srauto j kepeny arterijg ir kaupimosi kasoje, skrandyje ir (arba) kituose organuose. Per
suleidimo procedirg kateterj reikia reguliariai skalauti fiziologiniu tirpalu (0,9 %), kad neuzsikimsty.

Démesio! ,QuiremSpheres*® reikia suleisti i§ léto, ne didesniu negu 5 ml per minute grei¢iu. Dél per greito suleidimo galimas
griztamasis srautas j kepeny arterijg ir kitus organus.

Démesio! Kad mikrosferos bity tinkamai suleistos, leidziant reikia periodiskai tikrinti, ar nesustojusi kraujo tékmé ir néra galimo
griztamojo mikrosfery srauto; tai atliekama suleidziant kontrastinés medziagos.

Baigus suleidimo procediirg, kateterj galima iStraukti.

Radiologinis kateterio jvedimas

Radiologas turi bati susipazines su daznais arterijy, kuriomis kraujas patenka j kepenis ir i§ kepeny j skrandj, nukrypimais nuo
normos. Turi bdti dedamos visos pastangos, kad

,QuiremSpheres“® mikrosferos bty suleistos j kepeny arterijg taip, kad spinduliuoté veikty tik tiksling kepeny sritj. Jeigu navikai
apsiriboja viena skiltimi, kateterj galima jvesti selektyviai j skiltine arterijg, krauju aprdpinandig tg skiltj, apsaugant sveikg skiltj.

Batina uztikrinti, kad ,QuiremSpheres“® nepatekty j kitus organus, pavyzdziui, | kasg, skrandj ar dvylikapir§te zarng. Kad
~QuiremSpheres"® nepatekty j dvylikapirste Zarng ir skrandj, kateterj reikia jvesti toliau nuo skrandzio—dvylikapir$tés Zarnos arterijos
(SDA) ir bet kurios kitos arterijos, apripinancios krauju virSkinamajj traktg. Jei yra galimybé, kad ,QuiremSpheres“® pateks j SDA,
implantacijg reikia nutraukti. Siekiant neleisti ,QuiremSpheres® patekti j dvylikapirste Zarng, gali bti pasirinkta galimybé blokuoti
SDA naudojant intraliuminaline spirale ar kitos priemonés.

Pastaba. I$ esmés visos ,QuiremSpheres® sukeltos komplikacijos yra susijusios su nepageidaujamu ,QuiremSpheres“® patekimu |
mazgsias kraujagysles, apripinancias krauju kasg, skrandj arba dvylikapirSte Zarng, taip pat nepageidaujamg suleidimg j pacias
kepenis (t. y. didelé nenavikiniy kepeny audiniy absorbuota dozé).

Siekiant jvertinti suleisty mikrosfery intrahepatinj pasiskirstyma ir ne kepenyse esantj kiekj, po implantacijos procediros
rekomenduojama atlikti virSutinés pilvo srities SPECT / KT tyrima.

6. KONTRAINDIKACIJOS

~QuiremSpheres“® mikrosferos kontraindikuotinos pacientams, kuriems:
e Anksciau buvo taikytas kepeny iSorinis spindulinis gydymas.

Nustatytas ascitas arba klinikinis kepeny nepakankamumas.

Nepakankama kepeny funkcija.

Netinkami kepeny sintetinimo ir i§skyrimo funkcijy tyrimy (KFT) rezultatai.

Plauciy dozé virSija 30 Gy per vieng proceddra.

PrieS procedirg atlikus angiogramg nustatyta nenormali kraujagysliy anatomija, dél kurios galimas reikS8mingas kepeny

arterinio kraujo griztamasis srautas j skrandj, kasg arba zarnas.

e Dviejy ménesiy iki gydymo pradzios laikotarpiu buvo taikytas gydymas kapecitabinu arba bus taikomas gydymas
kapecitabinu bet kuriuo metu, suleidus ,QuiremSpheres“®.

¢ Nustatyta visiSka varty venos trombozé.

¢ Nepakankama inksty funkcija.

e Nepataisomai didelis ne kepenyse esancCios medziagos kiekis. Leistinas aktyvumas vidiniame kepeny raistyje, varty
limfmazgiuose ir tulzies pasléje.

7. ISPEJIMAI
1. Netyd¢inis ,QuiremSpheres“® suleidimas j vir§kinamajj traktg arba kasg sukels Gminj pilvo skausmg, Gminj pankreatitg arba
peptine opa.

2. Dideli suleistos radiacinés medziagos kiekiai ir (arba) per didelis Suntas j plaucius (> 30 Gy per vieng seansg) gali sukelti
radiacinj pneumonitg.

3. Pernelyg intensyvus spinduliuotés poveikis normaliai kepeny parenchimai gali bati rentgeno embolizacijos sukeltos kepeny

ligos (RESKL) priezastis.

Negrjztamas ,QuiremSpheres*® patekimas j tulzies pasle gali sukelti cholecistitg.

Prie$ skiriant gydymg ,QuiremSpheres“®, pacientas turi bati pasveikes po didziyjy chirurginiy operacijy.

o b
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8. ATSARGUMO PRIEMONES

e  Uzsakyti, naudoti ar implantuoti ,QuiremSpheres“® mikrosferas gali tik ,QuiremSpheres“® mokymy programa iSklauses
klinikinis darbuotojas.

e Sios priemonés saugumas ir veiksmingumas néssioms, Zzindangioms moterims arba vaikams nenustatyti.

o Sis gaminys yra radioaktyvus. Naudojant $ig priemone bdtina laikytis vietiniy reikalavimy.

e Kai kuriems pacientams gydymo metu gali prasidéti gastritas. Siekiant sumazinti skrandzio komplikacijas, vieng dieng pries
,QuiremSpheres“® implantacijg ir, jeigu reikia, po jos galima skirti skrandzio ragstis blokuojandéiy vaistiniy preparaty.

e Daugeliui pacienty suleidus ,QuiremSpheres“®gali i$ karto pasireiksti pilvo skausmai, todél gali prireikti nuskausminamujy.

9. NEPAGEIDAUJAMAS POVEIKIS
Dazni nepageidaujami reiskiniai suleidus ,QuiremSpheres“® yra nuovargis, pykinimas ir vémimas, pilvo skausmas, kars¢iavimas,
kepeny funkcijos tyrimy rezultaty vidutinis ar sunkus pablogéjimas.

Sunkiis nepageidaujami reiSkiniai, kuriuos gali sukelti intensyvi spinduliuoté
1. Uminis pankreatitas ---- vidutinio stiprumo pilvo skausmy priezastis. Nustatomas atlieckant SPECT vaizdy gavimo tyrimg
ir amilazeés kiekio serume tyrima.
2. Uminis gastritas ---- pilvo skausmy prieZastis. Nustatomas standartiniais skrandzio opy diagnozavimo bidais.
3. Uminis cholecistitas ---- sukelia didelius virSutinés pilvo srities skausmus ir gali prireikti cholecistektomijos. Nustatomas
atitinkamais vaizdy gavimo tyrimais.

4. Spindulinis hepatitas ---- nepaaiSkinamo progresinio kepeny funkcijos blogéjimo priezastis. Nustatomas atlikus
transkutanine kepeny biopsijg.
5. Spindulinis pneumonitas ---- intensyvaus sauso kosulio priezastis. Nustatoma rentgeno tyrimu arba auksStos skyros

plauciy KT, jrodancia pneumonitsg.

10. RADIACINE SAUGA \/

Pasiruosimo ir suleidimo proceddra turi bati laikoma galincia kelti didelj spinduliuotés pavojy klinikiniam personalui. Batina laikytis
teisés akty ir radioaktyviyjy medziagy naudojimo vietiniy rekomendacijy, susijusiy su diegimu, mikrosfery suleidimu, atlieky tvarkymu
ir poimplantacine priezidra.

Visada bdtina atsizvelgti j radiacijos higienos (ALARA) principus. Apibendrinant tai reiSkia, kad dozés ekspozicija klinikiniam,
slauganciam personalui ir nety€iné dozeés ekspozicija pacientui turi bati kiek jmanoma mazesné, atkreipiant démes;j j Siuos aspektus:

+ TRUKME - Sutrumpinkite poveikio trukme

« ATSTUMA - Kuo labiau padidinkite atstuma tarp spinduliuotés
Saltinio ir kdino / kdino galtniy

« EKRANAVIMA - Naudokite atitinkamas apsaugos priemones
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57 | PRIEDAS. POVEIKIO PO IMPLANTACIJOS MATAVIMAS

Dozés greitis matuotas 1,0 m atstumu nuo pacienty pilvo (n=3), jiems implantavus holmj (166 mikrosfery aktyvumas), susijusj su
tiksline visy kepeny radiacijos absorbcijos doze, lygia 60 Gy.

Matavimo rezultatai pateikti 2 lenteléje.

2 lentelé. Dozés greitis 1,0 m atstumu nuo gydomy pacienty (t = 0, 6, 24 ir 48 val. po gydymo).

t =0h t =6h t = 24h t = 48h
Dozés skyrimo greitis D (uSv/h) 31 27 17 9
(18-53) (16-46) (10-29) (5-15)

Il PRIEDAS. SKILIMO KOREGAVIMAS

Holmio 166 fiziné puséjimo trukmé yra 26,8 val. Norint apskaigiuoti ,QuiremSpheres“® aktyvuma bet kuriuo atskaitinio laiko momentu,
reikia padauginti atskaitinj aktyvuma i$ atitinkamo skilimo koeficiento, nurodyto 3 lenteléje.

Démesio! Prie$ koreguojant skilimg atskaitinis laikas turi bdti naudotojo vietos laiku.

3 lentelé. Mikrosfery ,,QuiremSpheres“® skilimo koeficientai

Valandos Skilimo Valandos Skilimo
koeficientas koeficientas

0,5 0,987 9 0,792

1 0,974 10 0,772

2 0,950 11 0,752

3 0,925 12 0,733

4 0,902 24 0,538

5 0,879 36 0,394

6 0,856 48 (2 dienos) 0,289

7 0,834 72 (3 dienos) 0,155

8 0,813 96 (4 dienos) 0,083

lll PRIEDAS. PAKUOTES IR ZENKLINIMO ZENKLY PAAISKINIMAS
+25C°
u Gamintojas Temperatdros ribos
+15C°
Pagaminimo data Demesw, Isuldetyje yra
radioaktyviyjy medziagy
[SN] Serios numeris STERILE| A | Siimenuca
. L Europos kalibravimo
Tinka naudoti iki EU CAL UTC laikas UTC

® Nenaudoti pakartotinai Il Sia puse j virdy
Dﬂ Zr. naudojimo instrukcijas c € ﬁ\tt:;]r:;arﬁ:ropos
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