
 

 

Scottish Executive Health Department Chief Scientist Office

 

 

R
P
A
P
P
 
B
S
T
m
b
a
th
‘t
T
im
H
r
c
a
in
w
e
c
w
T
s
F
o
d
c
s
r
 
P
N
in
d
h
a
n
im
d
p
a
in
th
s
fr
DEVELOPMENT OF A SPECT TRACER TO IMAGE THE DISTRIBUTION OF REPLICATING HSV1716 HERPES
SIMPLEX VIRUS IN THE TREATMENT OF GLIOMA 
esearchers 
rofessor D Wyper, Dr J Owens, Ms MF Dempsey, Dr 
 Cluckie, Dr J Patterson, Professor R Rampling, 
rofessor A Elliott, Professor SM Brown, Mr V 
apanastassiou, Professor D Hadley 

ackground and Aims 
PECT [Single Photon Emission Computed 
omography] is a scanning technique that can 
easure the abundance of specific molecules in the 
ody.  It works by giving patients small ‘tracer’ 
mounts of substances that sense the presence of 
e molecules that are being investigated.  These 

racers’ contain atoms that give out gamma rays.  
he gamma rays are detected by a scanner and 
ages of the distribution of the tracer are built up. 

SV1716 is a virus that has been modified so that it 
eplicates only in the presence of rapidly dividing 
ells.  It therefore has potential to kill cancer cells 
nd not healthy cells.  This therapy is being targeted 
itially at glioma, an aggressive brain tumour for 
hich there is currently no cure.  Early trials are 
ncouraging, but the delivery of the virus to tumour 
ells needs to be assessed and there is currently no 
ay of doing this. 
he purpose of this study was to develop a chemical 
ynthesis to produce a SPECT tracer code named 123I-
IAU and to use this in a pilot study of 9 patients in 
rder to assess its potential to measure the 
istribution, at various time points, of a substance 
alled viral thymidime kinase [viral-TK].  This 
ubstance is produced only if the virus is in a state of 
eplication. 

roject Outline/Methodology 
ine patients who were receiving viral therapy had 
itial 123I-FIAU scans 3 days before treatment.  One 
ropped out following biopsy.  The remaining 8 all 
ad high-grade malignant glioma and had HSV1716 
dministered directly into the tumour using a guided 
eurosurgery technique. Post treatment 123I-FIAU 
ages were acquired at 1 day (n=3), 2 day (n=2), 3 

ay(n=2) or 5 days (n=1). SPECT scans were 
erformed at 1.5hours [early] and 18-24hours [late] 
fter injection of 123I-FIAU. The amount of 123I-FIAU 
 the region of the brain tumour was compared to 
e amount in healthy brain in order to measure the 

pecific tracer uptake.  The uptake values obtained 
om the early scans measured how much 123I-FIAU 

reached the brain and the values from the later scans 
measured the amount of 123I-FIAU remaining because 
of the presence of viral-TK. Comparison of late and 
early uptake values enabled a retention index[RI] to 
be calculated for each 123I-FIAU study.  By comparing 
the RI before virus treatment with that after 
treatment the replication of HSV1716 could be 
assessed in each patient. 

Key Results 
Development of the chemical synthesis method was 
successful. In the clinical study, the 123I-FIAU 
retention index was noticeably increased in 2 of the 8 
patients on the post-viral scans.  However the 
gamma ray detection rate from 123I-FIAU was low so 
uncertainties in the measurements suggest caution in 
the interpretation of results. 
 
Conclusions 
The appearance of the scans in 2 of the 8 patients 
who went through the full protocol suggest that the 
technique is very close to providing images of clinical 
value.  This is similar to the conclusion of one of the 
few other groups working on similar studies – Jacobs 
and colleagues in Cologne. 
 
What does this study add to the field? 
This was the first ever use of SPECT imaging in viral 
therapy for brain tumours. It has shown that 123I-
FIAU appears to be close to achieving its aims but a 
better gamma-ray signal will be required to improve 
accuracy. 
 
Implications for Practice or Policy 
Further development of this method will be necessary 
before practical use. 
 
Where to next? 
We shall apply for funding to investigate 
ways of improving this method and have 
several approaches in mind. 
 
Further details from: 
d.wyper@udcf.gla.ac.uk 
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