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SUMMARY OF PRODUCT CHARACTERISTICS

PCA (18F) Fludeoxyglucose injection

1. NAME OF THE MEDICINAL PRODUCT

PCA (18F) Fludeoxyglucose injection

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Active ingredient: (18F) Fludeoxyglucose


50 MBq – 310 GBq pr. production batch

A production batch contains 12 ml of citrate buffer, sterile

(23.5 mg C6H6Na2O7 x 0.5 H2O + 144.4 mg C6H5Na3O7 x 2H2O in 10 ml sterile water and 2 ml of 2 M HCl).

2 ml of 2 M NaOH, sterile, 20 ml of sterile water, 16 ml of sterile saline (0,9 mg/ml) and 0.1 ml of sterile ethanol.
Radioactive (18F) Fluorine decays with a physical half-life of 109.7 min. The decay pattern is 96.9 % positron emission (E(max: 0.635 MeV) and 3.1% electron capture.



Excipients: Sterile water

Ethanol
Sterile saline
For a full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM 

Radiopharmaceutical solution for injection.
Particle free, colourless/slightly yellow solution.
4. CLINICAL PARTICULARS

4.1 Therapeutic indications

This medicinal product is for diagnostic use only.

The accumulation of (18F) Fludeoxyglucose in different organs corresponds to the accumulation of glucose.

Highest up-takes are observed in the brain, breast, lung, liver and the heart (in fasting subjects).

(18F) Fludeoxyglucose is excreted renally: activity accumulation is seen in the kidneys and the bladder.

(18F) Fludeoxyglucose PET/SPECT scans are generally indicated for examinations of the glucose metabolism of healthy and diseased tissue in the body.

Especially (18F) Fludeoxyglucose PET/SPECT scans of the brain, the heart, and whole-body/part-body examinations in oncology patients result in valuable information.

Generally accepted are (18F) Fludeoxyglucose examinations for:

Oncology

· Malignant tumour tissue and their

· Metastases or

· Recurring of tumours of the lung, head/neck, brain, breast, gastro-intestinal and urogenital organs and malignant melanoma and lymphoma. (Due to the comparable sensitivity of alternative methods tumour detection in urogenital organs is only a relative indication).
· Therapy control after treatment of malignant tumours.
Cardiology

· Testing for vitality after infarction in patients with coronary artery disease and with regional or globular left ventricular dysfunction.

Neurology

· Identification of the epileptic foci in partial epilepsy.
· Diagnosis of probable Alzheimer disease and distinction from other degenerative dementias.

· Early diagnosis of Huntington’s disease in high-risk patients.

4.2
Posology and method of administration
The recommended dose for scans performed in dedicated PET scanners:

· Adults: 200 – 500 MBq pr. injection (single dose, dependent on information needed).

· Children: Adult dosage scaled to body weight, formula see below.

The recommended dose for scans performed in PET/SPECT hybrid scanners:

· Adults: 200 MBq pr. injection (single dose).

· Children: Adult dosage scaled to body weight, formula see below.

In paediatric scans the recommended dose is adjusted according to body weight. The dose is calculated applying the following formula:

DCh = (DAd*WCh)/70




DCh = Dose in MBq for child

DAd = Dose in MBq for adult

WCh = Body weight for child in kg

Method of administration for adults and children: iv. injection.

Time between injection of (18F) Fludeoxyglucose and data acquisition in dedicated PET scanners:

Dependent on data acquisition mode (dynamic or static). In clinical whole body scans data acquisition should be started 2 hours after injection to achieve good signal to noise ratio.

Time between injection of (18F) Fludeoxyglucose and data acquisition in PET/SPECT hybrid scanners:

To achieve good signal to noise ratio data acquisition should be started 2 hours after injection 

Dosage adjustment in renal or liver insufficiency, dialysis and concomitant disease is not necessary. Renal insufficiency might result in increased radiation exposure of the patient.

In special cases (oncology patients) an increase of the single dose might be necessary to increase contrast.

4.3 
Contraindications
Hypersensitivity to the active substance or to any of the excipients listed in section 6.1.

4.4 Special warnings and special precautions for use

Potential for hypersensitivity or anaphylactic reactions

If hypersensitivity or anaphylactic reactions occur, the administration of the medicinal product must be discontinued immediately and intravenous treatment initiated, if necessary. To enable immediate action in emergencies, the necessary medicinal products and equipment such as endotracheal tube and ventilator must be immediately available.

Individual benefir/risk justification

For each patient, the radiation exposure must be justifiable by the likely benefit. The activity administered should in every case as low as reasonable achievable to obtain the required diagnostic information. 
Renal and hepatic impairment 
Due to the major renal excretion of fludeoxuglucose (18F), in  patients with reduced kidney function, careful consideration of the risk benefit ratio in these patients is required since an increased radiation exposure is possible. Activity should be adjusted if necessary. 

Paediatric population 

For information on the use in paediatric population, see sections 4.2 or 5.1.

Careful consideration of the indication is required since the effective dose per MBq is higher than in adults (see section 11).
Patient preparation

PCA (18F) Fludeoxyglucose should be given to sufficiently hydrated patients fasting for a minimum of 4 hours, in order to obtain a maximum target  activity, since glucose uptake in the cells is limited (“saturation kinetics”). The amount of liquid should not be limited (beverages containing glucose must be avoided).

In order to obtain images of best quality and to reduce the radiation exposure of the bladder patients should be encouraged to drink sufficient amounts and to empty their bladder prior to and after the PET examination.

· Oncology and neurology and infectious diseases
In order to avoid hyperfixation of the tracer in muscle, it is advisable for patients to avoid all strenuous physical activity prior to the examination and to remain at rest between the injection and examination and during acquisition of images (patients should be comfortably lying down without reading or speaking).

The cerebral glucose metabolism depends on the brain activity. Thus, neurological examinations should be performed after a relaxation period in darkended room and with low background noise.
A blood glucose test should be performed prior to administration since hyperglycaemia may result in a reduced sensitivity of PCA (18F) Fludeoxyglucose, especially when glycaemia is greater than 8 mmol/l.

Similarly, fludeoxyglucose (18F) should be avoided in subjects presenting uncontrolled diabetes.

· Cardiology
Since glucose uptake in the myocardium is insulin-dependent, for a myocardial examination a glucose loading of 50 g approximately 1 hour prior to the administration of PCA (18F) Fludeoxyglucose is recommended. Alternatively, especially for patients with diabetes mellitus, the blood sugar level can be adjusted by a combined infusion of insulin and glucose (Insulin-Glucose-Clamp) if needed.

Interpretation of the PET with fludeoxyglucose (18F) images

In the exporation of inflammatory bowel diseases, diagnostic performance of fludeoxyglucose (18F) has not been directly compared with that of scintigraphy using labelled white blood cells which may be indicated prior to of fludeoxyglucose (18F) PET or after fludeoxyglucose (18F) PET when inconclusive.

Infectious and/or inflammatory diseases as well as regenerative processes after surgery can result in a significant uptake of fludeoxyglucose (18F)  and therefore lead to false positive results, when search for infectious or inflammatory lesions is not the aim of the  fludeoxyglucose (18F) PET. In cases where fludeoxyglucose (18F) accumulation can be caused by either cancer, infection or inflammation, additional diagnostic techniques for the determination of the causative pathologic alteration may be required to supplement the information obtained by PET with fludeoxyglucose (18F). In some settings e.g. staging of myeloma, both malignant and infectious foci are searched for and may be distinguished with a good accuracy on topographic criteria e.g. uptake at extra medullary sites and/or bone and joint lesions would be atypical for multiple myeloma lesions and identified cases associated with infection. There are currently no other criteria to distinguish infection and inflammation by means of fludeoxyglucose (18F) imaging. 
Because of the high physiologic uptake of  fludeoxyglucose (18F) wihin brian, heart and kidneys, PET/CT with fludeoxyglucose (18F) has not been evaluated for the detection of septic metastatic foci in these organs when the patient has been referred due to bacteraemia or endocarditis.

False positive or false negative PET with fludeoxyglucose (18F) results cannot be excluded after radiotherapy within the first 2-4 months. If the clinical indication is demanding an earlier diagnosis by PET with fludeoxyglucose (18F), the reason for earlier PET with fludeoxyglucose (18F) examination must be reasonably documented.

A delay of at least 4-6 weeks after the last administration of chemotherapy is optimal, in particular to avoid false negative results. If the clinical indication is demanding an earlier diagnosis by PET with fludeoxyglucose (18F), the reason for earlier PET with fludeoxyglucose (18F) examination must be reasonably documented. In case of chemotherapy regimen with cycles shorter than 4 weeks, the PET with fludeoxyglucose (18F) examination should be done just before re-starting a new cycle.

In low-grade lymphoma, lower oesophagus cancer and suspicion of recurrent ovarian cancer, only positive predictive values have to be considered because of a limited sensitivity of PET with fludeoxyglucose (18F).

Fludeoxyglucose (18F) is not effective in detecting brain metastases.

The accuracy of fludeoxyglucose (18F) PET imaging is better using PET/CT than PET cameras alone.

When a hybrid PET-CT scanner is used with or without administration CT contrast media, some artefacts may occur on the attenuation-corrected PET images. 

When applying a coincidence PET (positron emission tomography) scanner system, sensitivity is reduced in comparison to dedicated PET, resulting in reduced detection of lesions smaller than 1 cm.

It is recommended that fludeoxyglucose (18F)-PET images shall be interpreted in relation with tomographic anatomical imaging modalities (e.g. CT, ultrasonography, MRI). Fusion of the functional fludeoxyglucose (18F)-PET images with morphologic images e.g. PET-CT can lead to an increased sensitivity and specificity, and is recommended in pancreas, head and neck tumours, lymphoma, melanoma, lung cancers and recurrent colorectal cancers.

After the procedure

Close contact with infants and pregnant women should be restricted during the initial 12 hurs following the injection.

Specific warnings

The injection must be intravenous in order to avoid irradiation as a result of local extravasation. 
Depending on the time when you administer the injection, the content of sodium given to the patient may in some cases be greater than 1 mmol (23 mg). This should be taken into account in patient on low sodium diet. 

This medicinal product contains a minor amount of alcohol, less than 100 mg pr. dose.

Precautions with respect to environmental hazard see section 6.6.
4.5 Interaction with other medicinal products and other forms of interaction

All medicinal products that modify blood glucose levels can affect the sensitivity of the examination (e.g. corticosteroids, valproate, carbamazepine, phenytoin, phenobarbital and catecholamines).

Under administration of colony-stimulating factors (CSFs), there is an increased uptake of fludeoxyglucose (18F) in the bone marrow and the spleen for several days. This must be taken into account for the interpretation of PET imaging. Separating CSF therapy from PET imaging by an interval of at least 5 days may diminish this interference.

The administration of glucose and insulin influences the influx of fludeoxyglucose (18F) into the cells. In the case of high blood glucose levels as well as low plasma insulin levels, the influx of fludeoxyglucose (18F) into organs and tumours is reduced.

No formal studies on the interaction between fludeoxyglucose (18F) and any contrast for computed tomography have been performed.

The antihyperlipoproteinemic acipimox increases the up-take of fludeoxyglucose (18F) especially in the heart.

The action of acipimox is not affected by fludeoxyglucose (18F).

4.6 Pregnancy and lactation

Woman of childbearing potential
There is no clinical experience with the use of fludeoxyglucose (18F) in pregnant women.

When an administration of radiopharmaceuticals  to a woman of childbearing potential is intended,  it is important to determine whether or not she is pregnant. Any woman who has missed a period should be assumed to be pregnant until proven otherwise. If in doubt about her potential pregnancy (if the woman has missed a period, if the period is very irregular, etc.) alternative techniques not using ionising radiation (if there are any) should be offered to the patient. 

Pregnancy 
Radionuclide procedures carried out on pregnant women also involve radiation doses to the foetus.Only essential investigations should therefore be carried out during pregnancy, when the likely benefit far exceeds the risk incurred by the mother and foetus.

Administration of PCA (18F) Fludeoxyglucose at activity of 400 MBq results in an absorbed dose to the uterus of 8.4 mGy. In this dose range, lethal effects and the induction of malformations, growth retardations and functional disorders are not to be expected; however, the risk of the induction of cancer and hereditary defects may be increased.

Breast-feeding
Fludeoxyglucose (18F) is excreted into breast milk. Before administering radiopharmaceuticals to a mother who is breastfeeding, consideration should be given  to the possibility of delaying the administration of radionuclide  until the mother has ceased breast feeding, and to what is the most appropriate choice of radiopharmaceuticals, bearing in mind the secretion of activity in breast milk. If the administration is considered necessary, breast feeding should be interrupted for 12 hours and the expressed milk discarded. When appropriate, milk may be drawn off prior to administration of PCA (18F) Fludeoxyglucose.

Close contact with infants should be restricted during the initial 12 hours following injection.
Fertility

No studies on fetility have been performed.
4.7
Effects on ability to drive and use machines
Not relevant. 
4.8
Undesirable effects

Exposure to ionising radiation is linked with cancer induction and a potential for development of hereditary defects. As the effective dose is 7.6 mSv when the maximal recommended activity of 400 MBq is administered these adverse reactions are expected to occur with a low probability.

Undesirable effects after the administration fludeoxyglucose (18F) have not been observed to date.

Reporting of suspected adverse reactions 

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any suspected adverse reactions via:

Sundhedsstyrelsen

Axel Heides Gade 1
DK-2300 København S
Websted: www.meldenbivirkning.dk
4.9
Overdose

An overdose in the pharmacological sense is unlikely given with the doses used for diagnostic purposes. 

In the event of administration of a radiation overdose with fludeoxyglucose (18F)  the absorbed dose should be reduced where possible by increasing  the elimination of the radionuclide from the body by forced diuresis and frequent bladder voiding. It might be helpful to estimate the effective dose that was applied.

5.  
PHARMACOLOGICAL PROPERTIES

5.1
Pharmacodynamic properties

V09IX04 - Diagnostic radiopharmaceutical, tumour detection.

 (18F) Fludeoxyglucose is a radiopharmaceutical for the in-vivo examination of the glucose metabolism and used in tracer amounts. Due to the small amount (5 –10 µg), no pharmacodynamic effects are to be expected.

5.2
Pharmacokinetic properties

(18F) Fludeoxyglucose is a glucose analogue and is enriched in every cell, using glucose as the primary energy source. After intra venous injection (18F) Fludeoxyglucose is rapidly transferred from the vessel into the cells.

Being a glucose analogue (18F) Fludeoxyglucose is accepted by the endogenous glucose transporters and transported into cells by facilitated diffusion. In analogy to glucose, (18F) Fludeoxyglucose is phosphorylated to (18F) Fludeoxyglucose-6-phosphate. Being a 2-deoxy-glucose analogue, the metabolism stops and (18F) Fludeoxyglucose is metabolically trapped as (18F) Fludeoxyglucose-6-phosphate in the cell.

Thus, PET scans with (18F) Fludeoxyglucose can be used to visualise glucose up-take in healthy and diseased tissue.

The accumulation of (18F) Fludeoxyglucose in different organs corresponds to the accumulation of glucose.

Highest up-takes are observed in the brain, breast, lung, liver and the heart (in fasting subjects).

(18F) Fludeoxyglucose is excreted renally: activity accumulation is seen in the kidneys and the bladder.

Whole body retention can be described with a multiexponentiel function with half-lives of 12 minutes, 1.5 hours and never ending.

Highest up-takes of (18F) Fludeoxyglucose are observed in the myocard (approx. 3 % after ca. 40 min p.i.) the brain (approx. 7 % within 80 –100 minutes p.i.), the pancreas (approx. 0.3 %) and the lungs (0.9 – 2.4 %).

(18F) Fludeoxyglucose is phosphorylated by hexokinases to (18F) Fludeoxyglucose -6-phosphate. Being a 2-deoxy-glucose analogue, the metabolism basically stops and (18F) Fludeoxyglucose is metabolically trapped as (18F) Fludeoxyglucose -6-phosphate in the cell. The dephosphorylation rate is very slow.

30 % of the injected (18F) Fludeoxyglucose is excreted renally with half-lives of 12 minutes and 1.5 hours.

5.3
Preclinical Safety Data
In studies on acute and chronic toxicity of fludeoxyglucose a 50 fold (dog) or 1000 fold (mice) human dose did not show any substance related toxic effects. This agent is not intended for regular continuous administration.

Mutagenicity and long-term carcinogenicity studies have not been carried out.

6.
PHARMACEUTICAL PARTICULARS

6.1
List of excipients

Citrate buffer, sterile 
(23.5 mg C6H6Na2O7 x 0,5H2O + 144.4 mg C6H5Na3O7 x 2H2O in 5 ml sterile water and 1 ml of 2 M HC1)

2 M NaOH, sterile

Sterile water 
Sterile saline 0,9 mg/ml
Ethanol

6.2
Incompatibilities
A pH > 8 in combination with elevated temperature catalyses the isomerisation to 2-(18F) fluoro-2-deoxy-mannose. Contact with solutions with a pH >8 is to be avoided.

6.3
Shelf life

In the product as packaged for sale:
Up to 12 hours after production, but dependant on the radioactivity concentration at time of use
After first opening the container:
Up to 12 hours after production, but dependant on the radioactivity concentration at time of use
6.4 Special precautions for storage

Do not store above 25oC.

Due to radiation safety the product vial is to be stored in an appropriate lead shield.

6.5
Nature and contents of container

Glass-vial type 1, sterile, 10, 20 or 50 ml.

Sterile septum for glass-vial type KL mat finish or butyl rubber septum.
Not all pack sizes may be marketed

6.6
Special precautions for disposal and other handling

Aseptic techniques and effective shielding should be employed in withdrawing doses for administration in patients. 

Product vial and disposable syringes should be stored shielded until the radioactivity has decayed.

Radiopharmaceuticals should be received, used and administered only by authorized persons in designated clinical settings and receipt, storage, use, transfer and disposal are subject to the regulations and appropriate licenses of the competent authorities.

Radiopharmaceuticals should be prepared by the user in a manner that satisfies both radiation safety and pharmaceutical quality requirements. 
PCA (18F) Fludeoxyglucose should be stored and handled in adequate shielding, so as to protect patients and hospital staff as much as possible. In particular, it is recommended to protect oneself from the effects of beta+ radiation and annihilation photons by using an appropriate shielding when performing withdrawals from the vial and injections.

Any unused product or waste material should be disposed of in accordance with local requirements for radioactive material. 
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11.
DOSIMETRY

The effective dose for (18F) Fludeoxyglucose pr. administered activity is 2 x 10-2mSv/MBq (International Commission on Radiological Protection, ICRP Publication 80: Radiation dose to Patients from Radiopharmaceuticals, Pergamon Press, Oxford, England, 1997, pp 49, 113-114). The estimated doses according to ICRP 80 are summarised in the following table:
	Organ
	Adult
	15 year
	10 year
	5 year
	1 year

	Adrenals
	1.2E-02
	1.5E-02
	2.4E-02
	3.8E-02
	7.2E-02

	Bladder 
	1.6E-01
	2.1E-01
	2.8E-01
	3.2E-01
	5.9E-01

	Bone surface
	1.1E-02
	1.4E-02
	2.2E-02
	3.5E-02
	6.6E-02

	Brain
	2.8E-02
	2.8E-02
	3.0E-02
	3.4E-02
	4.8E-02

	Breast
	8.6E-03
	1.1E-02
	1.8E-02
	2.9E-02
	5.6E-02

	Gall bladder
	1.2E-02
	1.5E-02
	2.3E-02
	3.5E-02
	6.6E-02

	
	
	
	
	
	

	Stomach
	1.1E-02
	1.4E-02
	2.2E-02
	3.6E-02
	6.8E-02

	SI
	1.3E-02
	1.7E-02
	2.7E-02
	4.1E-02
	7.7E-02

	Colon
	1.3E-02
	1.7E-02
	2.7E-02
	4.0E-02
	7.4E-02

	ULI
	1.2E-02
	1.6E-02
	2.5E-02
	3.9E-02
	7.2E-02

	LLI
	1.5E-02
	1.9E-02
	2.9E-02
	4.2E-02
	7.6E-02

	
	
	
	
	
	

	Heart
	6.2E-02
	8.1E-02
	1.2E-01
	2.0E-01
	3.5E-01

	Kidneys
	2.1E-02
	2.5E-02
	3.6E-02
	5.4E-02
	9.6E-02

	Liver
	1.1E-02
	1.4E-02
	2.2E-02
	3.7E-02
	7.0E-02

	Lungs
	1.0E-02
	1.4E-02
	2.1E-02
	3.4E-02
	6.5E-02

	Muscles
	1.1E-02
	1.4E-02
	2.1E-02
	3.4E-02
	6.5E-02

	Oesophagus
	1.1E-02
	1.5E-02
	2.2E-02
	3.5E-02
	6.8E-02

	Ovaries
	1.5E-02
	2.0E-02
	3.0E-02
	4.4E-02
	8.2E-02

	Pancreas
	1.2E-02
	1.6E-02
	2.5E-02
	4.0E-02
	7.6E-02

	
	
	
	
	
	

	Red marrow
	1.1E-02
	1.4E-02
	2.2E-02
	3.2E-02
	6.1E-02

	Skin
	8.0E-03
	1.0E-02
	1.6E-02
	2.7E-02
	5.2E-02

	Spleen
	1.1E-02
	1.4E-02
	2.2E-02
	3.6E-02
	6.9E-02

	Testes
	1.2E-02
	1.6E-02
	2.6E-02
	3.8E-02
	7.3E-02

	Thymus
	1.1E-02
	1.5E-02
	2.2E-02
	3.5E-02
	6.8E-02

	Thyroid
	1.0E-02
	1.3E-02
	2.1E-02
	3.5E-02
	6.8E-02

	Uterus
	2.1E-02
	2.6E-02
	3.9E-02
	5.5E-02
	1.0E-01

	
	
	
	
	
	

	Remaining organs
	1.1E-02
	1.4E-02
	2.2E-02
	3.4E-02
	6.3E-02

	Effective dose (mSv/MBq)
	1.9E-02
	.5E-02
	3.6E-02
	5.0E-02
	9.5E-02


Due to the renal excretion and therefore accumulation of radioactivity in the bladder the critical organ is with respect to dosimetry the bladder.

1
________________________________________________________________________________________________

PCA (18F) Fludeoxyglucose injection, radiopharmaceutical solution for injection.doc

Page 11 of 11

