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HIGHLIGHTS OF PRESCRIBING INFORMATION	 • Obtain 20-minute PET images starting approximately 90 minutes after 
These highlights do not include all the inf ormation needed to use intravenous injection (2. 3)
 
VIZAMYL saf ely an d ef f ectively. S ee f u ll p rescrib in g in f ormation f or • Image interpretation: Refer to full prescribing information (2.4, 2.5)

VIZAMYL . 
 •	 T he radiation dose absorbed from a 185-MBq (5-mCi) dose of Vizamyl is 

5.92 mSv in an adult (2.6)
VIZAMYL (f lu temetamol F 18 in jection ) f or intravenous use 
Initial U. S. Approval: 2013 ---------------------DOS AGE FORMS AND S T RE NGT HS ---------------------­

Injection: 150 MBq/mL (4.05 mCi/mL) at reference date and time in 10 or 30 
----------------------------IN DICAT IONS AND US AGE--------------------------- mL multi-dose vials (3). 

Vizamyl is a radioactive diagnostic agent indicated for Positron Emission 
T omography (PET ) imaging of the brain to estimate β amyloid neuritic plaque -------------------------------CONT R AINDICATIONS -----------------------------­
density in adult patients with cognitive impairment who are being evaluated Known hypersensitivity to Vizamyl or any excipient, including polysorbate 80 
for Alzheimer’ s disease (AD) or other causes of cognitive decline. A negative (4). 
Vizamyl scan indicates sparse to no neuritic plaques, and is inconsistent with 
a neuropathological diagnosis of AD at the time of image acquisition; a -----------------------WARNINGS AND PRE CAUT IONS -----------------------­negative scan result reduces the likelihood that a patient’ s cognitive 

•	 Hypersensitivity reactions: Ask patients about prior reactions to Vizamyl. impairment is due to AD. A positive Vizamyl scan indicates moderate to Observe for hypersensitivity signs and symptoms following Vizamyl frequent amyloid neuritic plaques; neuropathological examination has shown administration. Have resuscitation equipment and trained personnel this amount of neuritic plaque is present in patients with AD, but may also be available at time of Vizamyl administration (5. 1)present in patients with other types of neurologic conditions, as well as older 
•	 Image interpretation errors (especially false positives) have been observed people with normal cognition. Vizamyl is an adjunct to other diagnostic (5.2)evaluations (1). 
•	 Radiation risk: Vizamyl, similar to all radiopharmaceuticals, contributes to 

a patient’ s long-term cumulative radiation exposure. Ensure safe handling Limitations of Use: 
to protect patients and health care workers from unintentional radiation •	 A positive Vizamyl scan does not establish a diagnosis of AD or other exposure (2. 1, 5. 3)cognitive disorder (1) 

•	 S afety and effectiveness of Vizamyl have not been established for: ------------------------------AD VE RS E REACTIONS ------------------------------­
o Predicting development of dementia or other neurological condition (1) Most commonly reported adverse reactions were flushing (2%), headache o Monitoring responses to therapies (1) (1%), increased blood pressure (1%), nausea (1%), and dizziness (1%). 

-----------------------DOS AGE AND ADMINIS T RAT ION----------------------­ T o rep ort S US PE CT E D ADVE RS E RE ACT IONS , con tact GE 
•	 Use appropriate radiation safety handling measures (2.1) Health care at 1-800-654-0118 or FDA at 1-800-FDA-1088 or
•	 Administer 185 megabecquerels (MBq) [5 millicuries (mC i)] within 40 www.f da.gov/medwatch. 

seconds as a single intravenous bolus in a total volume of 10 mL or less 
(2.2) S ee 17 f or PATIE NT COUNS EL ING INFORMAT ION. 

•	 Follow injection with an intravenous flush of 5 to 15 mL of 0.9% sterile 
sodium chloride injection (2. 2) Revised : 10/2013 

FULL PRE S CRIBING INFORMAT ION: CONT E NT S * 
8 US E IN S PE CIFIC POPUL AT IONS 

1 INDICAT IONS AND US AGE 8. 1 P regnancy 
2 DOS AGE AND ADMINIS TRATION 8. 3 Nursing Mothers 

2.1 Radiation S afety - Drug Handling	 8. 4 P ediatric Use 
2.2 Recommended Dosing and Administration Procedures	 8. 5 Geriatric Use 
2.3 Imaging Acquisition Guidelines	 10 OVE RDOS AGE 
2.4 Image Orientation and Display 	 11 DE S CRIPTION 
2.5 Image Interpretation	 11.1 P hysical Characteristics 
2.6 Radiation Dosimetry	 11.2 External Radiation 

3 DOS AGE FORMS AND S T RENGT HS 12 CL INICAL PHARMACOL OGY 
4 CONT RAINDICAT IONS 12.1 Mechanism of Action 
5 WARNINGS AND PRE CAUT IONS 12.2 P harmacodynamics 

5.1 Hypersensitivity Reactions	 12.3 P harmacokinetics 
5.2 Risk for Image Misinterpretation and Other Errors	 13 NONCLINICAL T OXICOLOGY 
5.3 Radiation Risk	 13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

6 ADVE RS E RE ACT IONS	 14 CL INICAL S TUDIE S 
6.1 Clinical T rials Experience 16 HOW S UPPLIE D/S T ORAGE AND HANDLING 

7 DRUG INT ERACT IONS 16.1 How Supplied 
16.2 Storage 
16.3 Handling 

17 PAT IE NT COUNS E LING INFORMAT ION 
*Sections or subsections omitted from the full prescribing information are not 
listed. 
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FULL PRES CRIBING INFORMATION 

1 INDICATIONS AND US AGE 
Viza my l is in d ic a t e d fo r Po sitro n Emis s io n To mo graphy (PET) imag ing o f th e b rain to es timate β amyloid neuritic plaque d ensit y in 
adu lt p at ien ts wit h co g nitive impairmen t wh o are b ein g evaluat ed fo r A lzh e ime r’s Dis ease (A D) an d o t he r causes o f c o gnit iv e d eclin e. 

A n eg at iv e Viza my l s can in d icates s parse t o n o n eu ritic p laqu es a n d is in c o nsis te nt wit h a n e u ropa th olo gical d ia g n osis o f A D at t h e 
t ime o f imag e acq u isitio n; a n eg at ive s c an re s ult red u ces t he likelih o o d t h at a p atient’s cog nitive imp airmen t is d u e to A D. A p o sitiv e 
Viza my l s can in d ic a t es mo d erate t o freq uen t amy lo id n euritic p laq ues; n eu ropa tho log ic al examin at io n h as sh own th is amo un t o f 
amylo id n euritic p laqu e is p rese nt in p at ie nts wit h A D, b u t may a ls o b e p resen t in p atien ts with o ther ty pes o f n euro log ic co nditio ns as 
well as in o ld er p eo p le with n ormal co g nitio n. Vizamy l is an adju n ct to o t her d iag n ostic evaluatio ns. 

Limit at io n s o f Us e: 
• A p o s it iv e Viza my l s can d o es n o t es tablis h a d iag n osis o f A D o r o th er co gn it ive d is order. 
• Safet y an d effect iveness o f Vizamy l h av e n o t b een est ab lish ed fo r: 

o Pred ictin g d ev elo pmen t o f d emen tia o r o ther neurolo gic co n ditio n. 
o M o n it o rin g re s ponses t o t hera pie s. 

2 DOS AGE AND ADMINIS TRATION 

2 .1 Radiati on S afety - Drug Handling 
Viza my l is a rad io act iv e d ru g a n d s ho uld b e h an dled wit h s afety measures t o min imize rad iat io n exp o s ure d u rin g a d min is tra tio n [see 
Warnings and Precautions (5.3)]. Us e wat erproo f g lo ves an d effectiv e s hield ing , in clu din g lead -glass s yrin g e s hield s wh en h and ling 
an d ad min is terin g Vizamy l. To min imize rad iatio n d o se to t h e b ladder, en courage p a tie nt s t o h ydra t e b efore an d aft er Viza my l 
ad min is tration in o rd er to p ermit freq uent v o iding. En co urage p atien ts t o v oid b e fore a n d a ft e r imagin g with Vizamy l an d frequ ently 
t h ereaft er fo r 24 h o u rs fo llo win g Viza my l a d min is t rat io n. 

Rad io p h armaceu ticals, in clu d ing Vizamy l, s h o u ld b e u sed b y o r u nder th e con trol o f p h ysicians wh o are q u alified b y s pecific train in g 
an d exp erien ced in t h e s afe u se an d h andlin g o f rad io act iv e mat erials , an d wh o se exp erien ce an d t rain in g h ave b een ap pro ved b y t he 
ap p ro p riate g o vern ment al ag ency au t horized t o licen se t h e u se o f rad io p harmaceut icals . 

2 .2 Recommended Dos ing and Adminis tration Procedures 
Th e reco mmen d ed d o se fo r Viza my l is 185 meg ab ecqu erels (M Bq ) [5 millic u ries (mCi)] in a ma ximu m do s e v o lume o f 10 mL, 
ad min is t ered as a s in g le in t ra ve nous b olus wit h in 40 s econ ds. Th e ma ximu m ma s s d o s e is 20 mic ro g rams . Fo llo w t h e in jectio n with 
a n in t ra v e n ous flu s h o f 5 t o 15 mL o f 0.9% s t e rile s o d iu m ch lorid e in je c t ion. 

•	 Us e as ep tic t e c hniq ue an d rad iat ion s hie ld ing to with draw an d ad min is te r Viza my l s o lutio n. 
•	 Calcu lat e t h e n ecessary v o lu me t o ad min ist er b ased o n calib ratio n t ime an d d ose u sin g a s u it a bly c a lib ra te d in s tru ment . 
•	 Vis u a lly in s p ect Viza my l fo r p art icu lat e mat t er an d d is colo ratio n p rio r to ad min is t ratio n. Do n o t admin is ter Viza my l if it c o n t a in s 

p art icu lat e mat t er o r is d is colo red [see Description (11)]. 
•	 Do n o t d ilu te Vizamy l. 
•	 Dis p o s e o f u n u sed p ro du ct in a s afe man n er in co mp lia n ce wit h ap plic a ble re g u latio ns [see How Supplied/Storage and Handling 

(16)]. 

2.3 Imaging Acquis ition Guidelines 
A 20-min u te PET image s h o uld b e acqu ired s tarting 90 min u tes after Viza my l in je c t io n , u s in g a PET s can ner in 3-D mo d e wit h 
ap p ro p riate d ata co rrect ion s. Po sit ion th e p atient s u pine with t h e b rain (in clu din g th e cereb ellu m) within a s ing le field o f v iew. Th e 
p atien t’s head s hou ld b e tilted s o th at th e a nt erio r c o mmis s ure-po ste rior c o mmis s ure (AC-PC) plan e is at rig h t an g les t o th e b o re-axis 
o f th e PET s can n er, with th e h ead po sitio ne d in a s u it a b le h e ad su pport . Red u cin g h ead mo v ement with t ap e o r o th er flexib le h ead 
res t rain t s may b e emp lo y ed. 

It erat iv e o r filt ered b ack-p ro jectio n reco nstru ct ion is reco mmen ded wit h a s lice t h ickn ess o f 2 t o 4 mm, mat rix s ize o f 128 x 128 wit h 
p ixel s izes o f ap p ro ximat ely 2 mm. W h ere a p o s t-smo o thin g filt er is a p p lie d , a fu ll wid t h h alf maximu m (FW HM ) o f n o t mo re t h an 
5 mm is re c o mme n d e d ; filter FW HM s ho uld b e cho sen to o ptimize th e s ig n al-to-n oise ratio wh ile p res erv ing t h e s harpn ess of th e 
reco n s tru ct ed imag e. 
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2.4 Imag e Orientation and Dis play 

Image Orientation 
Orient axial and coronal images to show symmetry of brain structures, with equal heights of structures bilaterally. Orient sagittal 
images s o that the head and neck are neither flexed nor extended; the anterior and posterior aspects of the corpus callosum should be 
parallel to the AC-PC line as shown in Figure 2. 

Image Display 
•	 Display images with all planes (axial, s agittal and coronal planes) linked by crosshairs. 
•	 Select a color s cale that provides a progression of low through high intensity (e.g., rainbow or Sokoloff). The s elected color s cale 

should (1) provide colors that allow the reader to discriminate intensity levels above and below the intensity level of the pons, (2) 
provide a color for regions with little or no amyloid binding such as the cerebellar cortex, and (3) provide a range of at least five 
distinct colors above 50 to 60% of the peak intensity. 
•	 Display the reference s cale. Adjust the color scale to s et the pons to approximately 90% maximum intens ity. The cerebellar cortex 

should represent approximately 20-30% of peak intensity on both negative and positive Vizamyl scans. 
•	 Briefly display axial brain slices from bottom to top and look for signs of atrophy. 
•	 Systematically review the following brain regions (recommended plane) for flutemetamol F18 uptake as described in Image
 

Interpretation below:
 
o Frontal lobes (axial, with optional sagittal plane view) 
o Posterior cingulate and precuneus (sagittal, with optional coronal plane view) 
o Lateral temporal lobes (axial, with optional coronal plane view) 
o Inferolateral parietal lobes (coronal, with optional axial plane view) 
o Striatum (axial, with optional s agittal plane view) 

2.5 Image Interpretation 
Vizamyl images should be interpreted only by readers who successfully complete the electronic training program provided by the 
manufacturer [see Warnings and Precautions (5.2)]. The objective of Vizamyl image interpretation is to provide an estimate of the 
brain β-amyloid neuritic plaque density, not to make a clinical diagnosis. Image interpretation is performed independently of a 
patient’s clinical features and relies upon recognition of image features in certain brain regions. 

Image interpretation is based upon the distribution of radioactive signal within the brain; clinical information is not a component of 
image assessment [see Warnings and Precautions (5.2)]. Images are designated as positive or negative either by comparing 
radioactivity in cortical grey matter with activity in adjacent white matter, or based on the intensity in the five regions mentioned 
above. Signal uptake in the cerebellum does not contribute to scan interpretation (for example, a positive scan may show retained 
cerebellar grey-white contrast even when the cortical grey-white contrast is los t). Images should be viewed with the minimum image 
intensity set to zero and the maximum set such that the signal level in the easily identifiable pons is at 90% of maximum. 

Negative scans show more radioactivity in white matter than in grey matter, creating clear grey-white matter contrast. 
Specifically, a negative s can would have the following characteris tics: 

frontal, lateral temporal, inferolateral parietal lobes: gradual gradient from bright intensity of the white matter to lower intensity at 
the periphery of the brain; distinct sulci with concave surfaces (white matter sulcal pattern), 

and 

posterior cingulate and precuneus: grey matter uptake below 50-60% of peak intensity; gap of lower intensity separates two 
hemispheres on coronal view, 

and 

striatum: approximately 50% of peak intensity or lower in the region between the higher intensities of the thalamus and frontal 
white matter (s triatal “gap”) 

Positive scans show at least one cortical region with reduction or loss of the normally distinct grey-white matter contrast. These s cans 
have one or more regions with increased cortical grey matter signal (above 50-60% peak intensity) and/or reduced (or absent) grey-
white matter contrast (white matter sulcal pattern is less distinct). A positive scan may have one or more regions in which grey matter 
radioactivity is as intense or exceeds the intensity in adjacent white matter. 

Specifically, a positive scan would have the following characteristics: 
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frontal, lateral temporal, or inferolateral parietal lobes: high intensity s een to the periphery of the brain, with sharp reduction of 
intens ity at the brain margin; sulci not dis tinct due to fill-in by high intensity grey matter res ulting in a convex s urface at the edge 
of the brain, 

or 

posterior cingulate and precuneus: grey matter uptake above 50-60% of peak intensity; high grey matter intensity that closes the 
gap between the two hemispheres on coronal view, 

or 

striatum: intensity above 50-60% of peak intensity; gap between thalamus and frontal white matter not dis tinct 

If any one of the brain regions systematically reviewed for flutemetamol F18 uptake (s ee Ima ge Ori ent ati on a nd Disp lay above) 
is pos itive in either hemis phere, then the scan is considered positive. Otherwise, the scan is considered negative. 

Among patients with clinically important β-amyloid neuritic plaques in the brain, the temporal lobes, parietal lobes, and striatum may 
not be as affected compared to other brain regions. Therefore, in some images , flutemetamol F18 s ignal in these regions may not be as 
intense as in the frontal lobes or the posterior cingulate and precuneus regions. 

Atrophy may affect the interpretability of scans, particularly in the frontal, temporal and parietal lobes [see Wa rn ings a n d Precauti ons 
(5.2) ]. For cases in which atrophy is apparent or s uspected and there is uncertainty as to the location of the grey matter on the PET 
scan, examine the s triatumfor flutemetamol F18 signal as it is less affected by atrophy than other regions of the brain. 

If the patient’s MRI or CT brain images are available the interpreter should examine the CT or MRI images to clarify the relationship 
between PET flutemetamol F18 uptake and grey matter anatomy. 

Other factors that may affect the ability to interpret Vizamyl images include patient factors s uch as brain pathology, s urgical changes, 
post-radiation therapy changes, and implants. Some scans may be difficult to interpret due to image noise, s uboptimal patient 
positioning, or over-smoothing of the reconstructed image. 

Reference ID: 3396194 
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Figure 1: Axial view of neg ative (left) and pos itive (rig ht) Vizamyl s cans . The axial s lices which cut through the frontal pole and 
inferior as pect of the s plenium are s hown using a rainbow color s cale. The left image s hows a white matter s ulcal pattern at the frontal 
(f) an d lateral temporal (lt) reg ions with a color intensity that tapers to the periphery, as well as les s radio activ ity in the s triatal 
region (s ). The right image s hows absence of the white matter s ulcal pattern with intensity radiating to a s harply defined convex edge, 
as well as more radioactivity in th e s triatum. In both the frontal and lateral temporal regions, the intensity is higher in the grey matter 
regions of the rig ht image compared to those of the left image. 

Figure 2: S ag ittal view of neg ative (left) and pos itive (rig ht) Vizamyl s cans . The s agittal s lices are s lig htly off midline in o ne 
hemis phere and s hown using a rainbow color s cale. In the posterior cingulate (pc) region, which is s uperior and posterior to the corpus 
callos um (cc), the left image s hows intensity below 50% of peak intensity whereas the right image s hows intensity above 60% of peak 
intens ity. The pons (p) is s et to approximately 90% of the maximum intens ity. 
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Figure 3: Coronal view of neg ative (left) and pos itive (right) Vizamyl s cans . The coronal s lices are located posterior to the corpus 
callos um. The left image shows a white matter sulcal pattern in the inferior parietal (ip) regions that is not evident in the right image. 
Relative to the left image, the right image s hows increased intensity in the posterior cinguli (pc) and increased radial extent of high 
intens ity to the lateral surfaces of the parietal lobes particularly evident in the inferior parietal regions. 

2.6 Radiation Dos imetry 
The estimated absorbed radiation doses for adult patients following intravenous injection of Vizamyl are shown in Table 1. Values 
were calculated from human biodistribution data using OLINDA/EXM software and assuming emptying of the urinary bladder at 
3.5-hour intervals. 

The adult effective dose resulting from a 185-MBq (5-mCi) Vizamyl adminis tration is 5.92 mSv. The us e of a CT s can to calculate 
attenuation correction for reconstruction of Vizamyl images (as done in PET/CT imaging) will add radiation exposure at the level of 
approximately 0.1 mSv effective dose. Diagnostic head CT s cans us ing helical scanners administer an average of 2.2 ± 1.3 mSv 
effective dose. The actual radiation dose is operator and scanner dependent. 

Reference ID: 3396194 
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Tabl e 1 : Adul t Es ti mated Radi ati on Abs orbed Vi zamyl Dos es i n Org ans /Ti ssues 
Org an/Tis sue Abs orbed Radi ation Dos e Per Unit Adminis tered Acti vi ty 

mi croGy/ MB q 
A d ren als 
Brain 
Breas ts 
Gallb lad d er wall 
Heart wall 
Kidneys 
Liv er 
Lo wer larg e in tes tin e wall 
Lungs 
M u s cle 
Os teo genic cells 
Ovaries 
Pan creas 
Red marro w 
Skin 
Small in tes t in e wall 
Sp leen 
Sto mach wall 
Tes tes 
Thymus 
Thyroid 
Upp er large intes tine wall 
Urinary bladder wall 
Uteru s 
Total body 

13 
11 
5 

287 
14 
31 
57 
42 
16 
9 
11 
25 
15 
13 
5 

102 
15 
12 
8 
6 
6 

117 
145 
25 
12 

Effectiv e Do s e 32 (microSv/MBq) 

3 DOS AGE FORMS AND S TRENGTHS 
Vizamy l in ject io n is av ailab le in a 10-mL o r 30-mL mu lt i-dos e vial co n tainin g a clear, co lo rles s t o s lig htly y ello w s o lu tio n at a 
s t ren g th o f 150 M Bq / mL [4.05 mCi/ mL] o f flu t emet amo l F 18 at referen ce date an d time. 

4 CONTRAINDICATIONS 
Vizamy l is co n t rain dicat ed in p at ients wit h a his tory of hypersensitivity reaction to Vizamyl, polys orbate 80, or any other inactive 
ingredient in Vizamyl [see Warnings and Precautions (5.1)]. 

5 WARNINGS AND PRECAUTIONS 

5 .1 Hypers ens iti vity Reactions 
Hy p ers ensitivit y reactio ns s uch as flu sh ing and d yspn ea have been observed within minutes following Vizamyl adminis tration. Th ese 
reaction s may occur in patients with no history of prior expos ure to Vizamyl. 

Befo re ad minis tering Vizamy l, as k p atien ts ab out prio r reaction s to d ru gs, es pecially t h ose containing p o lysorb at e 80. 

Hav e res u scitation equip ment and train ed p ers onnel immed iately availab le at th e time o f Vizamyl ad min is t ration [see 
Contraindications (4)]. 

5 .2 Ri s k for Imag e Mis interpretation and Other Errors 
Erro rs may occur while us ing Vizamyl PET images to es timate brain neuritic plaque density [see Clinical Studies (14)]. 

Imag e in terp retation is p erfo rmed in d ependent ly o f t h e p at ient’s clin ical in fo rmatio n . The use of clinical information in the 
in t erp retatio n o f Vizamy l imag es h as n ot b een evaluated an d may lead t o erro rs . Extens ive brain atrophy may limit the ability to 
d is t in g uis h g rey an d white matter o n a Vizamy l s can [see Dosage and Administration (2.5)]. M o tio n artifacts may d is tort th e imag e 
[see Dosage and Administration (2.3)]. 

Vizamy l s can res ult s are in dicative o f the brain n euritic amy lo id p laq ue con tent only at th e time o f image acq u is itio n an d a negative 
s can res ult does not preclude the development of brain amyloid in the future. 
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5.3 Radiation Ris k 
Vizamy l, s imilar t o o t h er rad io pharmaceuticals , co ntrib u tes to a patient’s overall long-term cu mu lative rad iation exp o sure. Long-term 
cu mulativ e rad iatio n exp o su re is as sociated with an in creased ris k o f can cer. Ens ure s afe handling to protect patients and health care 
workers from unintentional radiation expos ure [see Dosage and Administration (2.1)]. 

6 ADVERS E REACTIONS 

6.1 Clinical Trials Experience 
Clinical trials are conducted under widely varying conditions an d ad verse reaction rates o bserv ed in th e clin ical trials of Vizamy l 
can n o t b e d irectly comp ared to rates in th e clin ical trials o f ano ther dru g an d may no t reflect th e rates o b served in clin ical p ractice. 

In clin ical trials , 761 ad u lt s (367 men an d 394 wo men , 91% Caucas ian ) with a mean age of 62 y ears (ran g e 18-93 y ears ) received 
Vizamy l. M o s t s ubjects (530, 70%) receiv ed a d o se o f 185 M Bq (5 mCi). 

One s ubject out of 761 adminis tered Vizamyl experienced a s erious hypersensitivity reaction with flus hing, dyspnea and chest 
pres s ure within minutes following Vizamyl adminis tration an d recovered with treatment. 

Mo s t ad verse reactio ns were mild to mod erate in intensity and res olved s pontaneously. The mos t commonly reported adverse 
reaction s (o ccurrin g in at leas t 1% o f s u b jects) in Vizamy l-treated s u b jects are s ho wn in Tab le 2. 

Table 2: Advers e Reactions Reported in Clinical Trials of Vizamyl (N = 761 s ubjects ) 
Advers e Reaction N (percent of patients ) 
Flus hing 16 (2%) 
In creas ed blood pressure 10 (1%) 
Headach e 10 (1%) 
Nau s ea 8 (1%) 
Dizzin es s 8 (1%) 

7 DRUG INTERACTIONS 
Ph armacod yn amic drug-drug interaction s tudies have not been performed in p at ien ts to es tablis h the extent, if any, to which 
co n co mitant med icatio ns may alter Vizamy l imag e res u lts. 

W ith in a clin ical s t u d y of p atien ts with a range of cognitive impairment, s ome p atients were receiv ing t he fo llo win g med icatio ns: 
d on ep ezil, galan tamin e, meman tine, riv astigmin e. Mean co rtical Stan dardized Up take Valu e (SUV) ratios did n o t d iffer between t he 
p atien ts t akin g o r n o t t akin g t h ese co ncomit ant med icat ions. 

8 US E IN S PECIFIC POPULATIONS 

8.1 Pregnancy 
Preg n an cy Category C: It is not known whether Vizamy l can cau se fetal h arm wh en ad minis tered to a p reg nant wo man o r if it can 
affect rep ro d uction capacity. A nimal reproduction s tudies have not been conducted with Vizamyl. A ll rad io p h armaceut icals , in clu ding 
Vizamy l, have the potential to cause fetal harm. The likelihood of fetal harm depends on the s tage of fetal development, and the 
magnitude of the radiopharmaceutical dose. Vizamyl s hould be given to a pregnant woman only if clearly need ed. A ssess p regnancy 
s tatus before adminis tering Vizamyl to a female of reproductive p o tential. 

8.3 Nurs ing Mothers 
It is not known whether flu t emet amo l is excreted in hu man milk. Becau s e man y dru gs are excreted in h uman milk and b ecause of th e 
potential for radiation exposure to nursing infants from Vizamyl, avoid us e of the drug in a breas tfeeding mother or have the mo t her 
temporarily interrupt breastfeeding for 24 hours (greater than 10 half-lives of rad ioactive d ecay fo r the F 18 is otope) after expos ure to 
Vizamyl. If breas tfeeding is interrupted, the patient s hould pump and discard her breast milk and us e alternate infant nutritio n s o urces 
(e.g., s tored breast milk or infant formula) for 24 hours after adminis tration of the drug. 

8.4 Pediatric Use 
Vizamy l is not indicated for use in p ediatric p atients. 

8.5 Geriatric Us e 
Of th e 761 s u b jects in clin ical s t u d ies o f Vizamy l, 447 (59%) were 65 y ears o r o v er, wh ile 246 (32%) were 75 y ears o r over. No 
o verall d ifferen ces in s afety were o bserved b etween these su bjects and yo unger s ubjects. 

Reference ID: 3396194 
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10 OVERDOS AGE 
Th e clin ical co ns equence o f ov erdo se with Vizamy l has not been reported. It is unknown whether or not flu t emet amo l is d ialy zab le. 
The major ris ks of overdose relate predominantly to increased radiation exposure, with long-t erm ris ks fo r n eo p lasia. In cas e o f 
overdose o f rad io activ ity, hydration and frequent urination s hould be encouraged to minimize radiation exposure to th e p atient; care 
s hould be taken t o av oid co nt amin at io n fro m t h e rad io activ it y elimin ated b y t he p atien t. 

11 DES CRIPTION 
Vizamy l contains flutemetamol F 18, a mo lecu lar imag in g agent that binds to β-amy loid aggregates, an d is intended for use with PET 
imaging of the b rain . Ch emically , flu temetamo l F 18, is d es crib ed as 2-[3-[18F]flu o ro -4-(methylamino) phenyl]-6-benzothiazolol. It 
h as the molecu lar formu la C14 H11 

18FN2 OS, molecular weight 273.32, and the following s tructural formula: 

Vizamy l is a s t erile, n o n -p y rogenic, clear, co lo rless t o s lig ht ly y ello w rad io activ e so lutio n for intravenous injection. Each millilit er 
(mL) o f t h e no-carrier ad ded Vizamyl product solution co nt ain s 150 M Bq (4.05 mCi) o f flutemetamol F 18 at referen ce d ate an d time 
and up to 2 micrograms of flu temetamol. Each mL o f the Vizamy l s o lu t io n als o con tains 70 micro liters ethanol, 9.0 mg s odium 
chloride and 4.98 mg polys orbate 80 (w/v ) in 0.014 M aqueous p h osphate b uffer. The pH of the s olution is between 6.0 and 8.5. 

11.1 Phys ical Characteristics 
Fluorine-18 (F 18) is a cyclo tro n -prod uced rad io nuclid e that decays by positron emis sion (ß+ decay, 96.7%) an d o rbital electron 
cap ture (3.3%) to s table o xy gen-18 with a phys ical half-life of 109.8 minutes . The positron can undergo annihilation with an electron 
to produce two gamma rays ; th e en erg y of each g amma ray is 511 keV (Tab le 3). 

Table 3 : Principal Radiation Emis s ion Data – Fluorine-18 
Radiation Energy (k eV) Abundance (% ) 
Gamma 511 193.4 
Pos itron 249.8 96.7 

11.2 External Radiation 
The point s ource air-kerma rate co ns tant fo r F-18 is 3.74E -17 Gy m2/(Bq s ); this coefficient was formerly d efined as the s pecific 
g amma-ray co n s tant o f 5.7 R/h r/mCi at 1 cm. Th e firs t h alf-value thickness of lead (Pb) for F 18 gamma rays is approximately 6 mm. 
Th e relative red u ction of rad iatio n emitted by F-18 t h at res ults from various thicknesses of lead s hielding is s hown in Tab le 4. Th e u s e 
o f ~8 cm o f Pb will d ecrease the radiatio n transmis sio n (i.e., expo s u re) b y a factor of ab o ut 10,000. 

Table 4 : Radiation Attenuation of 511 k eV Gamma Rays by Lead S hielding 

S hielding Thick nes s cm of lead (Pb) Coefficient of Attenuation 
0.6 0.5 
2 0.1 
4 0.01 
6 0.001 
8 0.0001 

Reference ID: 3396194 
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12 CLINICAL PHARMACOLOGY 

12.1 Mechani s m of Acti on 
Flutemetamol F 18 binds to β-amyloid plaques in the brain and the F-18 is otope produces a positron s ignal that is detected by a PET 
s canner. In in vitro binding studies using postmortemhuman brain homogenates containing fibrillar β-amyloid, the dis s ociation 
cons tant (K d ) for flu temetamo l was 6.7 nM. 

Selectiv ity of [3H]flutemetamol binding in post-mortem human brain s ections was demonstrated using autoradiography, s ilver-stained 
protein, and immunohistochemistry (monoclonal antibody to β-amyloid) correlatio n s tudies. 

12.2 Pharmacodynami cs 
Following intravenous injection, flutemetamol F 18 diffus es across the human blood-brain barrier and produces a radioactivity s ignal 
detectable throughout the brain. Subsequently, cerebral perfusion decreases the brain flutemetamol F 18 con tent, with d ifferential 
retention of the drug in co rtical areas that contain β-amyloid aggregates compared to areas that lack the aggregates. The time-activ ity 
curves for flutemetamol F 18 in the brain of s ubjects with positive s cans s hows continual s ignal increases from time zero through 30 
minutes post adminis tration, with s table values thereafter up to at leas t 120 minutes post-injection. Differences in s ig nal in tensity 
between brain reg ions that s pecifically retain flutemetamol F 18 and brain regions with nonspecific retention of the drug form the 
bas is of image interpretation methods [see Dosage and Administration (2.5)]. 

The tes t-retest dis tribution of flutemetamol F 18 was evaluated in 5 s ubjects with probable AD who underwent two admin is trations of 
flutemetamol F 18 (followed by PET s cans) s eparated by a time period of 1 to 4 weeks . Images were reproducible when evaluated 
s emi-quantitatively using an automated assessment of SUV in pre-s pecified cortical regions of brain. 

12.3 Pharmacok inetics 
Following intravenous injection o f 185 MBq (5 mCi) of Vizamyl in humans , flutemetamol F 18 plas ma concentrations declined by 
approximately 75% in the firs t 20 minutes pos t-injection, and by approximately 90% in th e firs t 180 min u tes . The F 18 in circulation 
during the 30-120 minutes imaging window in plas ma was principally asso ciated with flutemetamo l metabolites. Excretion was 
approximately 37% renal (28-45%; n=6) an d 52% hep atobiliary (40-65%; n =6). 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinog enesis, Mutag enesis, Impairment of Fertility 
Animal s tudies have not been performed to evaluate the carcinogenicity potential of flutemetamol. Flutemetamol was positive for 
mutagenicity in two in vitro assays: the bacterial reverse mutation assay (Ames test) and the mouse lymphoma as say. 

Flutemetamol was negative for genotoxicity after in vivo exposure in rats to flutemetamol at the highest cumulative dose level tested, 
as meas ured in bone marrow micronucleus as says (157 and 27 microgram/kg/day for 2 and 14 days respectively) and an unscheduled 
DNA s ynthesis assay in rat hepatocytes (39 microgram/kg /day). 

14 CLINICAL S TUDIES 
Vizamy l was evaluated in two clinical s tudies (Study One and Study Two) in adult s ubjects with a range of cognitive fu nction, 
including s ome terminally ill patients who had agreed to participate in a pos t-mortem brain donation program. Both s tudies were 
s ingle-arm and s ubjects underwent Vizamyl injection and s can. The images were interpreted by five independent readers mas ked to all 
clinical information; readers in Study Two were naïve to all forms of amyloid PET imaging. PET images were reviewed firs t without, 
and s u bsequently with, brain CT or MRI images . 

Study One evaluated pre-mo rtem Vizamy l PET imag es fro m terminally ill patients and compared the results to postmortem truth 
s tandard as sessments of cerebral cortical neuritic plaque density in patients who died during the s tudy. Readers evaluated images 
us ing a clinically applicable binary image interpretation method (p ositive/negative) th at invo lved ev aluating reg ional Vizamyl b rain 
uptake to yield a final overall image as s essment that was compared to the truth s tandard. Before image interpretation, all readers 
underwent in-person tutoring on image interpretation. To determin e the agreement between the in vivo Vizamyl image res ults and the 
pos t-mortem whole brain amyloid neuritic plaque density, Vizamyl res ults (negativ e/positiv e) were p re-s pecified to correspond with 
s pecific global his topathology plaque density s cores, b ased upon a modification of the Consortium to Es tablis h a Regis try for 
A lzheimer’s Dis eas e (CERA D) criteria (Table 5), which us e neuritic plaque counts as a necessary pathological feature of AD. Plaques 
were counted on micro s co pe s lides with mod ified Biels chowsky s ilver-stained tis sue s ections. Th e g lobal brain neuritic p laque density 
s core for each s ubject was determined by averaging across the s cores (0-3) for five grey matter fields per s lide and then across the s ix 
s lides for each of eight regions; if any one region had a regional s core of greater than 1.5, the s ubject’s brain was classified as positive 
for amyloid. 
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Table 5 : Global and Regional Neuritic Plaque S core Correlates to Vizamyl Image Res ults 
Vizamyl Imag e Res ult CERAD Clas s ification (S core) Neuritic Plaque Counts 

Negative None (0) 0 
Sp ars e (1) 1 to 5 

Pos itive Moderate (2) 6 to 19 
Frequent (3) >20 

In Study One, one h undred eig hty patients were dosed with Vizamy l and 176 were imaged. The median patient age was 82 years 
(range 47 to 98 years ) and 57% of the patients were female. By medical his tory 44 patients had no cognitive impairment, 135 had 
dementia, no patients had mild cognitive impairment (MCI), and one p atient had memory los s of unspecified nature. Sixty -nine 
patients died during the s tudy; 68 had cerebral cortical amyloid s tatus determined (43 po s itive an d 25 neg ative) and were included in 
the primary analys is. The time interval between the Vizamy l s can and death ranged from 0 to 13 months , with a median of 2.6 months, 
and was les s than one year for 66 patients and between 12 to 13 mon ths for 2 patients. At autopsy, the global brain neuritic plaque 
dens ity category (CERA D clas s ification as in Table 5) was available for 67/68 s ubjects: frequ ent (n = 19); moderate (n = 22); sparse 
(n = 14); and none (n = 12). 

In Study Two, the effectiveness of an electronic training program for Vizamyl image orientation and interpretation was evaluated 
us ing Vizamy l PET imag es from acros s s ubjects with different co gnitive abilities who h ad participated in earlier s tud ies. Inter-reader 
reproducibility of image interpretation was assessed using images from s ubjects with a truth s tandard (68 patients who underwent an 
autopsy and 36 known or s uspected normal pressure hydrocephalus patients with in vivo b rain b iop sy) an d with out a tru th s tandard (28 
cognitively normal volunteers 55 years or above, 80 patients with amnes tic mild cognitive impairment (aMCI), 33 patients with 
probable AD (pAD)), and 31 young h ealthy vo lunteers. A d ditio nally , in tra-reader reproducibility was as sessed from 29 images (10%). 
A mong the 276 s ubjects, the median age was 72 years (range 20 to 95), 136 were females , and 251 were Caucas ian. 

Vizamyl performance characteris tics for Study One and Study Two patients with an au topsy -based tru th s tandard are s hown in Table 6 
and Tab le 7. Among patients who underwent autopsy (n=68; 43 pos itive and 25 negative based on histopathology), the median (and 
range) of correct read res ults, fals e negatives, and fals e positiv es were 59 (51, 61), 5 (3, 8), 3 (2, 14), res p ectiv ely, for in -pers on 
training (Study One); and were 60 (55 to 61), 3 (3 to 6), 4 (2 to 10), res pectively, for electronic media training (Study Two). Image 
reproducibility for various s ubject groups in Study Two is presented in Table 8. Inter-reader reproducibility analysis s howed an 
o v erall Fleis s ’ kap pa s tatistic o f 0.83 (95% CI 0.79 to 0.86) wh ich met the pre-s pecified s uccess criterion (95% CI lower bound 
> 0.60). In tra-reader reproducibility analysis s howed that, between the two readings for each of the 29 duplicate patient images, one of 
the five readers had complete agreement for all 29 images , two readers had dis cordant reads for a s ingle image, and two readers had 
dis cordant reads for two images . Intra-reader reproducibility for a s ubgroup of 8 images from aMCI patients showed that all five 
readers had complete agreement for all duplicate images. 

Table 6. Vizamyl S can Res ults by Reader Training Method among Patients with Autops y (n = 6 8) 
Tes t Performance In-Pers on Training 

(S tudy One) 
Electronic Media Training 

(S tudy Two) 
Sens itivity (%) Median 88 93 

Range among the 5 readers 81 - 93 86 - 93 
Specificity (%) Median 88 84 

Range among the 5 readers 44 - 92 60 - 92 

Table 7 : Vizamyl S can Interpretations by Reader Training Method among Autops ied Patients (n = 68 ) 

In-Pers on Training
(S tudy One) 

Electronic Media Training
(S tudy Two) 

Reader Reader 
1 2 3 4 5 6 7 8 9 10 

A ll s cans with autopsies 
(n = 68a) 

Co rrect 57 60 51 59 61 58 61 61 55 60 
Fals e Negative 8 5 3 3 5 3 3 4 3 6 
Fals e Pos itive 3 2 14 5 2 7 4 3 10 2 

a 43 positive and 25 negative based on histopathology 

Reference ID: 3396194 
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Tabl e 8 (S tudy Two): Medi an Number of Pos i ti ve Vi zamyl S cans and Reproduci bi l i ty of S can Res ul ts 
Subject Group by Cognitive and Truth 
Stan dard (TS) 

Pos i ti ve S cans 
Na 

Kappa 
(95% CI) 

Percent of Scans with Inter-reader A greement 
3 o f 5 read ers 

agreed 
4 o f 5 read ers 

agreed 
5 of 5 readers 

agreed 
A ll 276 s u bjects 139 0.83 (0.79, 0.86) 5 14 81 
A ll s ub jects with a TS, n=104 (68 
autopsy; 36 biops y) 

58 0.74 (0.68, 0.80) 6 24 70 

A ll s ub jects with out a TS, n = 172 76 0.88 (0.83, 0.92) 5 8 87 
pAD, n = 63 (30 with TSb; 33 n o TS) 47 0.88 (0.80, 0.96) 3 6 90 
aMCI, n = 80 (0 with TS) 45 0.89 (0.82, 0.96) 4 7 89 
Elderly cognitively normal without TS, 
n = 28 

2 0.46 (0.34, 0.57) 4 14 82 

Cognitively normal with TSc, (n =21) 10 0.64 (0.5, 0.77) 5 38 57 
Other (non-A D) dementia with TS, 
n=53d 

27 0.71 (0.63, 0.80) 8 25 68 

a Shown is the median number of scans interpreted as positive across the 5 readers for each subgroup of subjects listed in the first column.
 
b
 30 with T S from autopsy 
c 21 with T S from autopsy, 0 with T S from biopsy
 
d
 17 from autopsy, 5 of 36 with T S from biopsy were not definitively classified as pAD based on clinical diagnosis
 
pAD: probable AD; aMCI: amnestic MCI; Elderly: 55 years or above
 

16 HOW S UPPLIED/S TORAGE AND HANDLING 
16.1 How S uppl i ed 
Vizamyl is s up plied in a 10-mL o r a 30-mL mu lti-dos e glas s vial with 1-10 mL and 1-30 mL fill vo lume res pectiv ely . Each vial is 
enclos ed in an appropriate rad iation s hield. Th e total concentratio n is 150 MBq/mL (4.05 mCi/mL) of flutemetamol F 18 at reference 
date and time. 

10-mL s terile multid os e vial with v ariable fill v olu me: NDC 17156-067-10 

30-mL s terile multid os e vial with v ariable fill v olume: NDC 17156-067-30 

16.2 S torag e 
Store Vizamy l at 2° to 30°C (36° to 86°F). The product does not contain a pres ervative. Sto re Vizamyl with in radiation s hielding. Do 
not us e Vizamyl after the expiry date and time s tated on the label. 

16.3 Handl ing 
Vizamy l mus t not be diluted. This preparation is for us e by persons licensed by the Nuclear Regulatory Commis s ion or the relevant 
regulatory authority of an A greement State. 

17 PATIENT COUNS ELING INFORMATION 

Ins truct patients to inform their healthcare provider if they: 

• are pregnant or breast feeding, or 
• have had prior reactions to Vizamyl or any component, including p o lysorbate 80, or 
• have reduced renal or hepatic function 

Ins truct patients to increas e their level of hydration before and after receiving Vizamy l (Flutemetamol F 18 Injection) and to void
 
frequently for the firs t 24 hours following Vizamy l ad minis tratio n.
 

Manufactured for GE Healthcare, Medi-Phys ics , Inc., Arlington Heights , IL 60004 U.S.A.
 

Vizamy l is a trademark of GE Healthcare.
 
GE and the GE Monogram are trademarks of General Electric Company.
 

© 2013 General Electric Company – All rights res erved.
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Vizamyl 10 mL Vial and Shie ld Labe ls 

Drug Product Vial Labe l: 40-1067 

NDC 17156-067-10 10 mL Multiple-Dose Vial 
Vizamyl™ Sterile Non-Pyrogenic 
Flu temetamol F 18 In jection Rx ONLY 
150 MBq (4.05 mCi) / mL at calibration 

Diagnostic - For Intravenous Use Only. 

Batch No.:__________________________  Date: _____________________
 
Contents per mL of Vizamyl (Flutemetamol F 18 Injection) solution at reference time: Up to
 
2 micrograms of flutemetamol and 150 MBq (4.05 mCi) [18F]flutemetamol, 7% ethanol (v/v),
 
0.9% sodium chloride (w/v) and 0.5% polysorbate 80 (w/v) in 0.014 M phosphate buffer.
 
Store at 2°C to 30°C (35.6°F to 86°F).
 

Manufactured by Cardinal Health 414, LLC, Dublin, OH 43017 

for GE Health care, Medi-Physics Inc. , Arlington Heights, IL 60004, U. S. A. 40-1067
 

Drug Product Shie ld Labe l: 41-1067 

NDC 17156-067-10 10 mL Multip le-Dose Vial
 
Vizamyl™ Sterile Non-Py rogenic
 
Flutemetamol F 18 Injection Rx ONLY
 

__ ____ ___ MBq (_ ____ ___ mCi) in _ ___ ____ mL at __ ____:_ _____ o n _______________ 
Batch No.:_ _____ ________ ________ ____ Date: ______ ________ _______ 

Diag nos tic - For Intravenous Us e Only. 

Contents per mL of Vizamyl (Flutemetamol F 18 Injection) s olution at 
reference time: _________________ ___ , u p to 2 microg rams of flu temetamo l an d 150 
MBq (4.05 mCi) [18F]flutemetamol, 7% ethanol (v/v), 0.9% s odium chloride (w/v) and 
0.5% p oly s orbate 80 (w/v ) in 0.014 M ph o sp hate b uffer. 
Sto re at 2°C to 30°C (35.6°F to 86°F). 

Expires at ______:_____ _ o n ____ ________ _____ 

M anu factured by Card in al Health 414, LLC, Du blin , OH 43017 
for GE Healthcare, Medi-Physics Inc., Arlington Heights, IL 60004, U.S.A. 41-1067 

Reference ID: 3396194 

This label may not be the latest approved by FDA.  
For current labeling information, please visit https://www.fda.gov/drugsatfda  



 
     

 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

     
     

     
  

 
   

 
 

        
     

       
  

 
   

                              

   
    

     
 

    
   

 
    

 
       

  
      

     
    

 
  

 
    

   

 

 

Vizamyl 30 mL Vial and Shie ld Labe ls 

Drug Product Vial Labe l: 40-3067 

NDC 17156-067-30 30 mL Multiple-Dose Vial 
Vizamyl™ Sterile Non-Pyrogenic 
Flu temetamol F 18 In jection Rx ONLY 
150 MBq (4.05 mCi) / mL at calibration 

Diagnostic - For Intravenous Use Only. 

Batch No.:__________________________  Date: _____________________
 
Contents per mL of Vizamyl (Flutemetamol F 18 Injection) solution at reference time: Up to
 
2 micrograms of flutemetamol and 150 MBq (4.05 mCi) [18F]flutemetamol, 7% ethanol (v/v),
 
0.9% sodium chloride (w/v) and 0.5% polysorbate 80 (w/v) in 0.014 M phosphate buffer.
 
Store at 2°C to 30°C (35.6°F to 86°F).
 

Manufactured by Cardinal Health 414, LLC, Dublin, OH 43017 

for GE Health care, Medi-Physics Inc. , Arlington Heights, IL 60004, U. S. A. 40-3067
 

Drug Product Shie ld Labe l: 41-3067 

NDC 17156-067-30 30 mL Multip le-Dose Vial
 
Vizamyl™ Sterile Non-Py rogenic
 
Flutemetamol F 18 Injection Rx ONLY
 

__ ____ ___ MBq (_ ____ ___ mCi) in _ ___ __ __ mL at __ __ __:_ _____ o n ______ _________ 
Batch No.:_ _____ ________ ________ ____ Date: ______ ________ _______ 

Diagnos tic - For Intravenous Us e Only. 

Contents per mL of Vizamyl (Flutemetamol F 18 Injection) s olution at 
reference time: ____________________ , up to 2 micrograms of flutemetamol and 150 
MBq (4.05 mCi) [18F]flutemetamol, 7% ethanol (v/v), 0.9% s odium chloride (w/v) and 
0.5% p oly s orbate 80 (w/v ) in 0.014 M ph o sp hate b uffer. 
Sto re at 2°C to 30°C (35.6°F to 86°F). 

Expires at ______:_____ _ o n ____ ________ ____ _ 

M anu factured by Card in al Health 414, LLC, Du blin , OH 43017 
for GE Healthcare, Medi-Physics Inc., Arlington Heights, IL 60004, U.S.A. 41-3067 

Reference ID: 3396194 

This label may not be the latest approved by FDA.  
For current labeling information, please visit https://www.fda.gov/drugsatfda  




