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ABSTRACT

Response evaluation in the assessment of potential new anti-cancer therapies is undergoing
intense investigation and change. Currentimaging techniques most commonly used in early
phase clinical trials are limited to providing reliable and reproducible anatomical data dem-
onstrating a change in size and reduction in tumour volume thereby inferring patient benefit.
Current imaging modalities such as computed tomography (CT) and magnetic resonance
imaging (MRI) by their nature require computer programs and software. This is a constantly
evolving field and upgraded technology enables faster acquisition times for scans, greater
anatomical detail and accurate volumetric data to be acquired. Dynamic studies allow con-
trast agents to be visualised in any given structure over time, so blood flow, blood volume
and permeability can be assessed thereby demonstrating function. The advent of many
new anti-cancer agents with novel modes of action such as anti-angiogenesis agents act by
preventing the development of a suitable blood supply to sustain tumour growth. Such agents
do not actively destroy tumour cells so do not exhibit a ‘cytocidal’ effect as traditional anti-
cancer agents do but prevent tumour growth, so can be regarded as ‘cytostatic’ agents. There-
fore, traditional response evaluation criteria may not be appropriate to assess drug efficacy or
‘activity’ in achieving patient benefit. New techniques have also been developed so the ‘func-
tion’ or metabolism can be demonstrated and tumour serum markers and other factors also
require consideration rather than relying on a single modality alone.

This article reviews the current accepted response criteria and highlights some newer tech-
niques which will almost certainly play a major role in the assessment of new anti-cancer
therapy, particularly in the development of cytostatic agents which are playing an ever
increasing role.

© 2007 Elsevier Ltd. All rights reserved.

1. Introduction

The use of imaging for the assessment of response to cyto-

sible imaging novel techniques and paradigms for the assess-
ment of cytostatic agents.
There is a need to develop new anti-cancer therapies, and

toxic and cytostatic therapies is undergoing intense investiga- a large potential pipeline is currently under development. A
tion and change. This article will review the current role of major goal is to develop these therapies in the shortest
imaging and response end-points for cytotoxic therapies, pos- time span while ensuring they are safe, reliable and effective.
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Ultimately, these drugs should prolong patient survival and
improve patient quality of life. However, it is rarely feasible
to use survival as an end-point from the outset because of
the large numbers of patients required for a meaningful sta-
tistical analysis and the potential for confounding effects of
other therapies and ethical issues related to exposure of pa-
tients to non-optimal therapies. Biomarkers for drug activity
are therefore used to predict potentially active agents in early
phases of drug discovery and surrogate markers may be used
in later phase clinical trials to avoid some of the pitfalls on
other therapeutic end-points.

Various imaging modalities, techniques and post-process-
ing algorithms may be used as biomarkers and surrogates for
response assessment in oncological drug discovery. The use
of these imaging tools has undergone dramatic change in
the past decade with the development of novel therapeutic
agents.

Until 10 years ago, the development of chemotherapeutic
agents was predominantly cytotoxic in nature producing irre-
versible lethal effects within all cells and particularly within
rapidly dividing malignant cells. The clinical trials created
to analyse these agents were generally divided into phases,
where phase 1 studies evaluated primarily dose escalation
to determine the maximum tolerated dose (MTD) of the drug
and to determine the appropriate dose for further studies.
Toxicity was the primary end-point and imaging played little
if any role in phase 1 studies.

The primary goal of early phase 2 studies was to demon-
strate activity and efficacy of a single agent in a specific pre-
defined tumour type. If the agent showed evidence of
response, primarily defined by imaging and an acceptable
toxicity profile then larger phase 2 studies may investigate
the efficacy of single agent or multimodality combination
treatment and randomised studies may be undertaken to
compare the agent or combination with standard therapy.
Imaging, in particular, played a pivotal role in these studies
because of the primary end-point of ‘response’. The response
rate as determined in most phase 2 studies was based on
imaging. A decrease in tumour sizes during treatment by a
predefined percentage was used to define patients ‘respond-
ing’ to the therapy and forms the basis of response rates,
which produced a surrogate for efficacy and patient benefit.
Finally, phase 3 clinical trials were used as confirmatory trials
to establish the patient risk-benefit profile of the agent under
investigation and constitute large, multi-centre, randomised
studies.’ Imaging played an important but sometimes, sec-
ondary role in these trials.

These paradigms have changed dramatically with the
development of cytostatic anti-cancer therapies which, for

example, may inhibit cell division without causing cell death.
Examples include anti-angiogenesis agents and immune mod-
ulators. The classic phase 1 and 2 clinical trial design using tox-
icity and image based response rates may not be entirely
relevant for the development of these cytostatic therapies. Tox-
icity as defined in phase 1 studies may not help to determine
the optimal dose of the therapy, and response rate as defined
by a fixed percentage of tumour size reduction may not be
the appropriate end-point for surrogate definition. This is not
to limit the role of imaging, in fact, quite the contrary. Imaging
is likely to play an ever increasing role in drug discovery, how-
ever, the role will change and the imaging techniques utilised
will need to be redefined with these changing therapies.

2. Imaging in the development of cytocidal
agents

Response rates as determined with imaging are the primary
end-point of phase 2 studies and determines whether suitable
activity appears to be present (with acceptable toxicity, which
is generally not assessed by imaging).

The World Health Organisation (WHO) devised the first
standardised response criteria which were developed and
published in 1981 by Millar.? Each well-defined lesion is mea-
sured in its largest diameter and multiplied by its greatest per-
pendicular diameter to give a bi-dimensional product. Each
lesion measured is summed before treatment commences
and the same lesions are measured during treatment, typi-
cally after every two courses of therapy. The degree of re-
sponse is assigned depending on the predetermined
percentage reduction in tumour product compared to the
pre-treatment product. Four categories are recognised, com-
plete response (CR), partial response (PR), stable disease (SD)
and progressive disease (PD), see Table 1. At least one well-de-
fined, measurable lesion is necessary for measurement at the
pre-treatment imaging study. If all disease disappears, the pa-
tient is assigned a category of CR. During treatment, if the
measurable disease decreases by the pre-determined percent-
age or resolves but there is evidence of non-measurable dis-
ease, then PR is assigned. Any evidence of new disease
elsewhere during the study is assigned PD, even if the measur-
able lesions are responding. When the criteria were devised in
1981 almost all lesions were assessed by the standard chest
radiograph (CXR) or by non-imaging physical examination.
This was a simple process because with the radiograph on a
light box lesions could be measured using a ruler.

Great advances in imaging technology have seen the wide-
spread introduction of new radiological modalities including
ultrasound (US), computerised tomography (CT) and mag-

Table 1 - Categories of response by WHO criteria

Complete response (CR): complete disappearance of all disease, measurable or otherwise during treatment
Partial response (PR): decrease in sum of tumour products by 50-99% compared with the pre-treatment examination and/or evidence of

residual non-measurable disease

Stable disease (SD): reduction in disease product by less than 50% compared to the pre-treatment examination and an increase in product
of any given lesion by less than 25% compared to its smallest diameter during treatment
Progressive disease (PD): increase in product of any lesion by 25% or more compared to its smallest product during treatment or the

appearance of incontrovertible new disease
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netic resonance imaging (MRI). During the 1980s, these
modalities became more widely available and were incorpo-
rated into clinical trials as response assessment tools. While
this was beneficial for lesion detection and measurement,
there was confusion regarding the technical parameters used
with these modalities. There were no guidelines regarding
number or minimum size at the baseline examination and
no imaging stipulations such as the slice thickness in CT with
regard to the minimum lesion size, the use of oral and intra-
venous contrast agents was not standardised, even during
individual clinical trials. Finally, the claimed responders were
not initially verified by an independent third party and in
some early studies where independent verification was
undertaken, up to 30% of claimed responders were rejected
34 Although this reduction seems high, this was the maxi-
mum and the revised response rates were more robust and
were found to be more uniform from one trial to another.

To try and add more certainty to the studies, different co-
operative groups developed their own response criteria and
modified existing criteria. In fact, this confused the issue fur-
ther because direct comparisons between one study and an-
other became even more difficult when different response
criteria were used.

In the late 1990s, an international working group was
formed to look into this matter and from this the response
evaluation criteria in solid tumours (RECIST) arose in 2000.”
The RECIST criteria sought to unify the various criteria by
introducing imaging criteria which it was hoped would clarify
and ease the situation. Most examinations employ CT, though
MRI and CXR are acceptable. US should be avoided with the
exception of imaging very superficial lesions as it is largely
a subjective examination. The key imaging points were to de-
fine a minimume-sized lesion at the baseline examination,
particularly with regard to slice thickness and the minimum
lesion size at baseline was set at 1.0 cm, suggest the use of
intravenous contrast agents unless medically contra-indi-
cated, ensure all relevant soft tissue, lung and other ‘win-
dows’ were imaged, measure all lesions up to a maximum
of 10 (and a maximum of 5 per organ) and most controver-
sially introduce uni-dimensional measurements, the longest
diameter only per lesion and sum the lengths. CR remains
unaltered but a PR is achieved if there is a reduction in the
sum of the uni-dimensional measurements of 30% compared
to the baseline figure. This is the equivalent of a bi-dimen-
sional reduction of 50%, so response has the same meaning,
and there is some continuity from previous studies. PD is de-
fined as a 20% or more increase in the sum of the lesions com-
pared to the examination showing the greatest reduction
from baseline. This represents the equivalent of a 44% rise

Table 3 - Relationship between change in tumour diam-
eter (length), product and volume

Diameter (%) Product (%) Volume (%)

30 50 65 (Decrease)
12 25 40 (Increase)
20 44 73 (Increase)

in bi-dimensionally measurable disease, so differs from the
WHO criteria, which only requires a 25% increase. The reason
is that a 25% increase in bi-dimensionally measurable disease
is only a 12% increase in uni-dimensionally measurable le-
sions and with small lesions a small error in measurement
leads to a large percentage error. It is noteworthy that PD is
based on the sum of the lesions attaining a 20% or more in-
crease, not any given lesion attaining this figure. The appear-
ance of any new disease does, of course, constitute PD, Table
2. The relationship between tumour volume, product and
length is shown in Table 3. The use of uni-dimensional mea-
surements has been validated by the RECIST group and oth-
ers.>”’

The RECIST criteria were formulated over several years
including consultation with various co-operative groups,
opinion leaders, regulatory authorities and pharmaceutical
companies, all of whom have valid though different perspec-
tives on the overall equation, though all with a similar overall
objective. During this time, there were inevitable changes in
technology most notably in CT scanning, due to the advent
of multi-slice CT (MSCT). This single change in technology
has allowed very fast scanning through body parts, allowing
IV contrast enhanced scans to be performed in various phases
of enhancement, namely arterial, equilibrium, portal venous
and delayed phases. The subtleties emanating from this tech-
nology were not foreseen by RECIST and have not, to date,
been addressed by it. At the time of publication in 2000, it
was felt that clinical trials should reflect the imaging technol-
ogy throughout the world where trials are undertaken, but
virtually all CT scans throughout the world are now per-
formed using MSCT.

In retrospect, there are several flaws in the RECIST criteria,
bearing in mind the technological advances since its intro-
duction. The timing of the scan with regard to the administra-
tion of the IV contrast agent is important. Some visceral
lesions can appear a different size depending on the timing
of the scan. Some tumour types, such as metastatic carcinoid
to the liver show maximal uptake in the arterial phase,
whereas most solid tumours show maximal uptake in the
portal venous phase. The timing of the scan must, therefore,

Table 2 - Categories of response by RECIST Criteria

CR: Complete disappearance of all disease, measurable or otherwise during treatment
PR: Decrease in sum of tumour lengths by 30-99% compared with the baseline examination and/or evidence of residual non-measurable

disease

SD: Reduction in sum of tumour length by less than 30% and an increase in the sum of the tumour lengths by less than 20% during

treatment

PD: Increase in the sum of the tumour lengths by 20% or more compared to the smallest total length during treatment or the appearance

of incontrovertible new disease
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Fig. 1 - IV contrast-enhanced scan through the liver during
the arterial phase, about 30 s after commencing the injec-
tion. Multiple metastases from colonic carcinoma are seen.
Note the lesions labelled a and b.

be approximately similar, within 10 s, from one examination
to another (Figs. 1 and 2). RECIST assumes all lesions are
spherical and will decrease in size uniformly with treatment.
This is not the case, so lesions, where there is an elliptical de-
crease in tumour product and obvious significant reduction in
tumour bulk, may well be assigned SD during treatment as
the greatest diameter is measured. This leads to an increase
in the number of patients with SD, rather than PR. Does this
matter? It probably doesn’t matter because those patients
who have progressed on conventional treatment, but when
on the experimental regime, showed some stabilisation of
disease and are experiencing some benefit from treatment,
assuming that this is sustained and that there is an accept-
able quality of life for the patient. This is even more pertinent
with the introduction of cytostatic agents (see Figs. 3 and 4).

There is evidence to suggest that with therapy the change
in the short axis measurement of lymph nodes is of greater
prognostic significance than the measurement of the greatest
diameter.®2*° One study using oesophageal cancer as a model

Fig. 2 - IV contrast enhanced scan through the correspond-
ing level as Fig. 1. during the portal venous phase, about
80 s after commencing the injection. Note lesion a is similar
in dimensions to Fig. 1, but lesion b appears much larger.

compared the response rate using the WHO and RECIST crite-
ria for measuring the lesions. There was a discordance rate of
26% between the criteria.'® This was most pronounced when
lesions regressed in an elliptical manner, though for lymph
nodes the discordance was less when the short axis was mea-
sured rather than the greatest diameter. This leads to poten-
tial problems in determining whether lesions represent solid
tumour metastases or nodes, which in the case of mesenteric
masses could be difficult. If solid tumours were to be mea-
sured uni-dimensionally in their long axis and nodes in their
short axis great confusion will ensue and the system will be
unworkable. If PR is to remain a major end-point, then per-
haps bi-dimensional measurements of the lesions would cir-
cumvent this problem. Why not measure the tumour volume?
The recent advent of reliable software combined with fast
multi-slice CT and MRI scanners allows the accurate recon-
struction of tumours in three dimensions and small changes
in volume during therapy can be detected which may predict
response outcomes more reliably than traditional uni or bi-
dimensional measurements. This is the subject of consider-
able interest using both CT and MRI.

Some tumour types are not easily measured because of
their mode of growth. Malignant pleural mesothelioma grows
as a ‘rind’ of tissue arising from the pleura rather than by dis-
crete nodules, so measuring the long axis is not appropriate.
Instead modified criteria are employed, where the tumour
thickness is measured perpendicular to the chest wall or
mediastinum in two positions at three different levels on
the thoracic CT scan. The uni-dimensional measurements
can be summed in the usual way for RECIST and the response
is defined as >30% reduction in tumour measurements com-
pared to the baseline examination. This has been validated
and correlates with survival and changes in lung function
tests.” With the development of cytostatic agents, where le-
sion regression may not occur to the same extent or magni-
tude, then perhaps SD should be included in the ‘preferred’
categories of response. The definition of a PR is somewhat
arbitrary and does not have a biological correlate. Potentially
with cytostatic agents, where lesion regression may not occur
to the same magnitude, SD may be included in determining
‘response’.

Duration of response is important. A total (or significant)
reduction in tumour bulk is meaningless if the duration is
short lived and the disease recurs. For a response to be con-
firmed, the response must be demonstrated on two succes-
sive examinations not less than 28 days apart. If this does
not occur then SD is assigned, unless PD ensues. However,
the range and mean periods of response should be recorded
for all responders.

The number of lesions measured is a matter of consterna-
tion. Both inter-observer and intra-observer errors occur for a
number of reasons such as poorly defined lesions, irregular
lesions and when imaging occurs at different phases of intra-
venous contrast enhancement. It is not feasible to measure
all lesions when the tumour burden is high. RECIST requires
that all measurable lesions, up to a maximum of 10 should
be measured and followed, no more than 5 per organ. This
is a time-consuming process, not so much measuring the le-
sions, but determining which lesions are which on subse-
quent examinations. Schwartz measured a number of
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lesions at the baseline examination and at the first post-treat-
ment examination in one and two dimensions then ran a
computerised modelling analysis to determine the response
assignation for every possible number of lesions. The vari-
ance in response assignment was calculated and 6 lesions
were required to be measured to reduce the variance by 90%
when bi-dimensional measurements were made and 4 le-
sions when uni-dimensional measurements were made.’? A
further dilemma is which lesions to measure. The largest
may not necessarily be the best because they may be partially
necrotic and thus may not necessarily decrease in size to the
same extent as smaller lesions containing viable tissue. Sim-
ilarly, when tumours respond and decrease in size to less
than 5 mm a small error in measurement will lead to a large
percentage error and may falsely suggest PD. One possible
solution is for any visible lesion which has decreased in size
to less than 5 mm but persists should be assigned a nominal
measurement of 5 mm.

3. Imaging in the development of cytostatic
agents

Most cytostatic agents or class of agents have a potentially
different mode of action, so it is difficult to produce response
assessment criteria without extensive validation. Since these
agents inhibit new cell growth without necessarily causing
cell death, the traditional imaging criteria may not necessar-
ily be valid. Some agents do show cytocidal activity, but oth-
ers do not, so a uniform means of assessment of therapies
may be difficult. This has led to different agents being as-
sessed with varying imaging modalities and techniques. The
emergence of functional imaging enables physiological pro-
cesses within cells to be monitored rather than simply assess-
ing the physical size changes. This takes several forms, for
instance, dynamic contrast enhanced (DCE) CT and MRI stud-
ies reflect changes in blood flow, blood volume, perfusion and
permeability in angiogenesis. An IV contrast agent is given
and the change in concentration with time within a tumour
can be visualised, either graphically or colour coded. This is

well demonstrated in breast cancer where the type 3 curve
is indicative of cancer.”® Changes in blood flow, blood volume
and perfusion with therapy can, therefore, be recorded using
a non-invasive technique and act as a surrogate for anti-angi-
ogenesis effects, with tumour vessel stabilisation and thus
patient benefit. A recent study assessing a tyrosine kinase
inhibitor targeting vascular endothelial growth factor (VEGF)
receptors in metastatic renal cell cancer used DCE-MRI mea-
suring both the volume transfer constant of the contrast
agent (k-trans) and the area under the curve at 90 s (IAUC90)
showed correlation between progression free survival and pa-
tients with a high baseline k-trans versus a low baseline k-
trans, though little correlation with the IAUC90.** DCE-MRI
and DCE-CT will inevitably play a significant role in response
evaluation particularly for anti-angiogenesis agents and cyto-
static agents once standardised protocols are developed and
instituted. DCE-CT may be more successful in the assessment
of thoracic lesions where motion artefact may degrade DCE-
MRI examinations to a greater extent than the liver and cen-
tral nervous system.

One of the most exciting changes to have occurred is posi-
tron emission tomography (PET), where a positron emitting
isotope can be incorporated into normal physiological sub-
stances. The most widely used agent is 18F fluorodeoxy-p-glu-
cose (FDG), a glucose analogue which is incorporated into
actively metabolising cells, but unlike glucose is not metabo-
lised and so becomes concentrated and can be visualised. Tu-
mour activity can thus be recorded in normal-sized lymph
nodes and unlike anatomical imaging is independent of the
enlargement of the nodes. The spatial resolution is relatively
poor but this has been overcome by combining a PET and a CT
scanner together enabling accurate anatomical localisation of
suspicious lesions. In clinical practice, treatment effects can
be monitored using both cytostatic and cytocidal agents by
recording the decrease in glucose metabolism with treatment.
Many tumours do show activity such as non-small cell lung
cancer, colonic cancer, melanoma and high grade lymphomas,
but others such as mucinous gastrointestinal tumours, some
low grade lymphomas and slowly growing tumours are not

Fig. 3 - Left image, CT scan through the upper abdomen in a patient with a large newly diagnosed gastro intestinal stromal
tumour (GIST) lying between the stomach and liver (white arrow) and liver metastases (black arrows). Right image, the FDG
PET images show avid FDG uptake in the primary tumour (white arrow) and in one of the hepatic metastases (black arrow).
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Fig. 4 - Same patient as Fig. 3. Left image, CT scan through the upper abdomen 3 months later after treatment with imatinib.
The primary mass is slightly smaller (white arrow) and the liver metastases are smaller (black arrows), but using anatomical
criteria, this does not attain a PR. Right image, the FDG PET scan shows no evidence of FDG activity in either the primary

tumour or the hepatic metastases indicating a CR.

FDG avid, in which case FDG-PETis of no use. FDG-PET has been
used in the development and registration of imatinib, a tyro-
sine kinase inhibitor, with particular effect on the c-KIT gene
which is over expressed in gastrointestinal stromal tumours
(GISTs). These tumours tend to be large and when treated with
imatinib become necrotic, so although the lesion size remains
large and by anatomical criteria does not fulfill a PR, the PET-CT
demonstrateslittle or no FDG uptake indicatinga PR, Figs. 3and
4. A corresponding clinical improvement has been demon-
strated. At present, set protocols have yet to be developed
and quantitative measurements are dependent on many fac-
tors, not least the dose injected and the length of time after
the injection to the acquisition of the images. Combining volu-
metric studies with functional imaging may be of particular
benefit for patients treated with cytostatic agents who would
traditionally be defined as having stable disease and may yield
further information regarding tumour function rather than tu-
mour size.

Response assessment in haematological malignancies em-
ploys slightly different end-points to those in solid tumours.
The main difference is that treatment of haematological
malignancies aims to eradicate all disease, failure to do so
inevitably results in recurrence, so imaging and other tech-
niques are designed to determine if a CR has been achieved.
Anything less requires further treatment. Cheson described
criteria for the assessment of lymphomas in 1999, primarily
using CT, but also included biochemistry and clinical assess-
ment to help build up a more accurate assessment of
events.’ Juweid added FDG-PET to the existing criteria in a
group of patients with aggressive non-Hodgkin’s lymphoma
and found a subset of patients who had PR by conventional
imaging but CR by FDG-PET and this group had a better overall
prognosis so suggested modifying the criteria accordingly.*®
This is not surprising, because he selected the patients with
no evidence of increased metabolism and thus no evidence
of active disease, rather than assuming an enlarged mass
contained tumour. An international imaging committee made
some recommendations regarding PET."” These included

ensuring imaging after chemotherapy or chemo-immuno-
therapy that occurred at least 3 weeks after the completion
of therapy and preferably 6-8 weeks and 8-12 weeks after
the completion of radiotherapy or chemo-radiotherapy. Visual
assessment alone is sufficient to determine response at the
end of therapy, rather than measure standardised uptake val-
ues (SUV). For residual masses greater than 2 cm diameter,
the mediastinal blood pool should be used as a reference,
activity greater than this in the mass indicates active disease
and for smaller lesions, activity greater than the surrounding
background is regarded as positive. Specific criteria are sug-
gested in the assessment of the liver, spleen, lungs and bone
marrow, attenuation-corrected PET is recommended and PET
treatment monitoring should only be undertaken in the con-
text of a clinical trial or prospective registry. The 1999 criteria
were subsequently revised by Cheson in 2007 and other addi-
tions were also made such as the role of immune-histochem-
istry and flow cytometry.'®

Itis interesting that the revised lymphoma imaging criteria
take into account the various information available, including
biochemistry and physical examination, not just the PET and
CT data, though this has a high weighting. This allows an over-
all ‘picture’ to be built up. It is likely that new agents under
development for the treatment of solid tumours will require
similar investigation. This is of benefit in some tumour types
such as epithelial ovarian cancer, where extensive disease of-
ten takes the form of widespread peritoneal studding with
small tumours which are not easily measurable with conven-
tional anatomical imaging and ascites. Adding functional
imaging such as PET-CT and recording the serum CA-125 levels
during treatment will give a more accurate overall assessment
of response to treatment than by relying on any one given
modality. It may be that some modalities will have greater
weighting than others and at the moment this is likely to be
PET-CT because the change in tumour metabolism can be
appreciated in a much shorter time frame, such as after one
course of therapy, rather than waiting to see a macroscopic
change in tumour size which inevitably occurs much later. A
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change in tumour function would also be expected when cyto-
static agents are used as they prevent new cell growth, so
although lesions may not regress, any change in metabolism
from pre-treatment to during therapy would suggest patient
benefit and these changes are typically seen early during treat-
ment, even after one course of treatment. Conversely, ineffec-
tive therapy could also be detected early and withdrawn. Not
all solid tumours are FDG avid, so only those which are avid
should be investigated using FDG-PET. PET-CT should also only
be undertaken in well-designed clinical trials or in a prospec-
tive registry where the data is recorded and captured for mean-
ingful scrutiny at a later stage. Paradoxically, despite the advent
of more sophisticated imaging modalities the data they yield
needs to be taken in context with other data such as tumour
markers, immune-histochemistry and clinical examination.
The aim is to help develop active new anti-cancer therapies
which will prolong survival, provide a good quality of life and
which are safe and effective. The most likely means of achiev-
ing this is to use all the data at our disposal rather than rely on
any particular modality, though different weightings may be gi-
ven to different modalities.
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