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Methodological quality assessment of studies investigating the 
Mammostrat test

Study feature Qualities sought
Bartlett et al. 
(2010)124

Ring et al. 
(2009)125

Ross et al. 
(2008)126

Sample of patients Inclusion criteria defined Y Y Y

Sample selection explained Y Y Y

Adequate description of diagnostic criteria Y Y Y

Clinical and demographic characteristics fully 
described

Y N (NA for one of the 
cohorts used)

Y

Representative (random or consecutive sample) Y (consecutive) U (unclear if either) Y (from a RCT)

Assembled at a common (usually early) point in 
the course of their disease

Y U U

Complete (all eligible patients were included) Y U U

Follow-up of patients Sufficiently long Y U Y

Outcome Objective Y Y Y 

Unbiased (e.g. assessment blinded to prognostic 
information)

Y U Y

Fully defined Y Y Y

Appropriate Y Y Y

Known for all or a high proportion of patients Y U U

Prognostic variable Fully defined, including details of method of 
measurement if relevant

Y Y Y 

Precisely measured Y (detail provided) Y (detail provided) Y (detail provided)

Available for all or a high proportion of patients Y Y U

If relevant, cut-point(s) defined and justified Y (reference 
provided)

Y (detail provided) Y (detail provided)

Analysis Continuous predictor variable analysed 
appropriately

Y Y Y

Statistical adjustment for all important prognostic 
factors

U Y Y

Intervention subsequent 
to inclusion in cohort

Fully described Y N Y (from prespecified 
treatment arms)

Intervention standardised or randomised N N Y

N, no; NA, not available; U, unclear/not reported; Y, yes.



NIHR Journals Library www.journalslibrary.nihr.ac.uk

254 Appendix 13 

S
u
m

m
a
ry

 o
f 

re
su

lt
s:

 M
a
m

m
o
st

ra
t 

te
st

St
ud

y
Ou

tc
om

es
/e

nd
 

po
in

ts
Re

su
lts

Au
th

or
s’

 c
on

cl
us

io
ns

Co
m

m
en

ts

Ba
rtl

et
t e

t a
l. 

(2
01

0)
12

4

DR
FS

RF
S

OS

As
si

gn
m

en
t t

o 
ris

k 
gr

ou
ps

Al
l c

as
es

 
(n

 =
 1

54
0)

, 
n 

(%
)

G1
: a

ll 
ER

+
 

(n
 =

 1
18

9)
, 

n 
(%

)

G2
: E

R+
, 

ta
m

ox
ife

n 
on

ly
 

(n
 =

 8
31

), 
n 

(%
)

G3
: E

R+
, N

0,
 

ta
m

ox
ife

n 
on

ly
 

(n
 =

 6
57

), 
n 

(%
)

Lo
w

 ri
sk

71
7 

(4
6.

6)
64

3 
(5

4.
1)

44
4 

(5
3.

4)
34

1 
(5

1.
9)

M
od

er
at

e 
ris

k
30

5 
(1

9.
8)

24
4 

(2
0.

5)
17

5 
(2

1.
1)

13
9 

(2
1.

2)

Hi
gh

 ri
sk

27
8 

(1
8.

1)
16

8 
(1

4.
1)

11
2 

(1
3.

5)
88

 (1
3.

4)

M
is

si
ng

24
0 

(1
5.

6)
13

4 
(1

1.
3)

10
0 

(1
2.

0)
89

 (1
3.

5)

Si
gn

ifi
ca

nt
ly 

m
or

e 
ca

se
s 

as
si

gn
ed

 to
 h

ig
h-

ris
k 

gr
ou

p 
in

 E
R–

 v
s.

 E
R+

 (4
5%

 v
s.

 1
6%

, 
p <

 0
.0

01
). 

No
 d

iff
er

en
ce

s 
be

tw
ee

n 
ot

he
r g

ro
up

s

Al
l c

as
es

 (n
 =

 1
30

0)
: S

ig
ni

fic
an

t a
ss

oc
ia

tio
n 

be
tw

ee
n 

ris
k 

sc
or

e 
an

d 
RF

S,
 D

RF
S 

an
d 

OS
 (a

ll 
p <

 0
.0

01
). 

M
ul

tiv
ar

ia
te

 a
na

lys
is

: r
is

k 
sc

or
e 

in
de

pe
nd

en
t p

re
di

ct
or

 o
f 

RF
S 

(p
 <

 0
.0

01
), 

DR
FS

 (p
 <

 0
.0

01
) a

nd
 O

S 
(p

 <
 0

.0
1)

 (a
lo

ng
 w

ith
 c

lin
ic

op
at

ho
lo

gi
ca

l 
pr

ed
ic

to
rs

)

G1
 (n

 =
 1

05
5)

: S
ig

ni
fic

an
t a

ss
oc

ia
tio

n 
be

tw
ee

n 
ris

k 
sc

or
e 

an
d 

DR
FS

 (p
 <

 0
.0

01
), 

RF
S 

(p
 <

 0
.0

01
) a

nd
 O

S 
(p

 <
 0

.0
01

). 
M

ul
tiv

ar
ia

te
 a

na
lys

is
: r

is
k 

sc
or

e 
in

de
pe

nd
en

t p
re

di
ct

or
 

of
 R

FS
 (p

 <
 0

.0
5)

, D
RF

S 
(p

 <
 0

.0
1)

 a
nd

 O
S 

(p
 <

 0
.0

1)
 (a

lo
ng

 w
ith

 c
lin

ic
op

at
ho

lo
gi

ca
l 

pr
ed

ic
to

rs
)

G2
 (n

 =
 7

31
): 

Si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
ris

k 
sc

or
e 

an
d 

DR
FS

 (p
 <

 0
.0

01
), 

RF
S 

(p
 <

 0
.0

1)
 a

nd
 O

S 
(p

 <
 0

.0
1)

. M
ul

tiv
ar

ia
te

 a
na

lys
is

: r
is

k 
sc

or
e 

in
de

pe
nd

en
t p

re
di

ct
or

 o
f 

DR
FS

 (p
 <

 0
.0

5)
, O

S 
(p

 <
 0

.0
5)

, t
re

nd
 fo

r R
FS

 (p
 =

 0
.0

64
) (

al
on

g 
w

ith
 c

lin
ic

op
at

ho
lo

gi
ca

l 
pr

ed
ic

to
rs

)

G3
 (n

 =
 5

68
): 

Si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
ris

k 
sc

or
e 

an
d 

RF
S 

(p
 <

 0
.0

5)
, D

RF
S 

(p
 <

 0
.0

1)
 a

nd
 tr

en
d 

fo
r O

S.
 M

ul
tiv

ar
ia

te
 a

na
lys

is
: t

re
nd

 to
w

ar
ds

 M
am

m
os

tra
t s

co
re

 to
 

pr
ed

ic
t R

FS
 (p

 =
 0

.0
76

) a
nd

 D
RF

S 
(p

 =
 0

.0
92

) (
al

on
g 

w
ith

 c
lin

ic
op

at
ho

lo
gi

ca
l p

re
di

ct
or

s)

M
am

m
os

tra
t c

an
 a

ct
 a

s 
an

 in
de

pe
nd

en
t p

ro
gn

os
tic

 
to

ol
 fo

r E
R+

, t
am

ox
ife

n-
tre

at
ed

 b
re

as
t c

an
ce

r. 
Th

is
 

st
ud

y 
re

ve
al

ed
 a

 p
os

si
bl

e 
as

so
ci

at
io

n 
w

ith
 o

ut
co

m
e 

re
ga

rd
le

ss
 o

f L
N 

st
at

us
 a

nd
 E

R–
 tu

m
ou

rs
. T

he
se

 
da

ta
 p

ro
vid

e 
fu

rth
er

 s
up

po
rt 

fo
r t

he
 u

se
 o

f t
hi

s 
an

tib
od

y 
pa

ne
l a

s 
an

 a
id

 to
 p

at
ie

nt
 m

an
ag

em
en

t i
n 

ea
rly

 b
re

as
t c

an
ce

r

Fu
rth

er
 d

at
a 

w
ith

in
 th

e 
th

re
e 

gr
ou

ps
 w

er
e 

no
t e

xt
ra

ct
ed

Da
ta

 o
n 

sm
al

l n
um

be
r o

f 
ER

– 
an

d 
un

tre
at

ed
 c

as
es

 n
ot

 
ex

tra
ct

ed
 (r

ep
or

te
d 

to
 s

ho
w

 a
 

si
m

ila
r p

at
te

rn
 to

 o
th

er
 g

ro
up

s)



© Queen’s Printer and Controller of HMSO 2013. This work was produced by Ward et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This issue may be freely reproduced 
for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable acknowledgement is made and the reproduction is not associated 
with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha 
House, University of Southampton Science Park, Southampton SO16 7NS, UK.

255 Health Technology Assessment 2013; Vol. 17: No. 44DOI: 10.3310/hta17440

St
ud

y
Ou

tc
om

es
/e

nd
 

po
in

ts
Re

su
lts

Au
th

or
s’

 c
on

cl
us

io
ns

Co
m

m
en

ts

Ri
ng

 e
t a

l. 
(2

00
6)

12
5

DF
S 

at
 5

 y
ea

rs
G1

 (t
ra

in
in

g/
va

lid
at

io
n 

co
ho

rt,
 E

R+
): 

Co
x 

m
od

el
 id

en
tifi

ed
 a

 g
ro

up
 o

f p
at

ie
nt

s 
as

 h
av

in
g 

ei
th

er
 p

oo
r o

r m
od

er
at

e 
ou

tc
om

es
 w

ith
 a

 5
-y

ea
r D

FS
 o

f a
pp

ro
xim

at
el

y 
75

%
 a

s 
op

po
se

d 
to

 p
at

ie
nt

s 
cl

as
si

fie
d 

as
 g

oo
d 

w
ith

 a
 5

-y
ea

r D
FS

 o
f a

pp
ro

xim
at

el
y 

95
%

 (p
 <

 0
.0

01
)

G2
 (E

R+
 p

at
ie

nt
s)

: C
ox

 m
od

el
 id

en
tifi

ed
 p

oo
r p

at
ie

nt
s 

w
ith

 a
 5

-y
ea

r D
FS

 o
f 5

0%
 

co
m

pa
re

d 
w

ith
 a

pp
ro

xim
at

el
y 

70
%

 fo
r p

at
ie

nt
s 

cl
as

si
fie

d 
as

 m
od

er
at

e 
an

d 
87

%
 fo

r 
pa

tie
nt

s 
cl

as
si

fie
d 

as
 g

oo
d 

(p
 =

 0
.0

08
)

G3
 (E

R+
 p

at
ie

nt
s)

: C
ox

 m
od

el
 id

en
tifi

ed
 E

R+
 p

at
ie

nt
s 

cl
as

si
fie

d 
as

 p
oo

r w
ith

 O
S 

of
 5

5%
 

co
m

pa
re

d 
w

ith
 7

5%
 fo

r p
at

ie
nt

s 
cl

as
si

fie
d 

as
 m

od
er

at
e 

an
d 

90
%

 fo
r p

at
ie

nt
s 

cl
as

si
fie

d 
as

 g
oo

d 
(p

 =
 0

.0
03

9)

In
 b

ot
h 

co
ho

rts
 th

e 
Co

x 
m

od
el

 w
as

 in
de

pe
nd

en
t o

f s
ta

ge
, g

ra
de

 a
nd

 L
N 

st
at

us

Co
m

bi
ne

d 
G2

 a
nd

 G
3:

 fo
r p

at
ie

nt
s 

w
ith

 p
oo

r o
r g

oo
d 

pr
og

no
si

s 
(8

2%
), 

se
ns

iti
vit

y 
fo

r 
po

or
 p

ro
gn

os
is

 in
 p

re
di

ct
in

g 
di

se
as

e 
pr

og
re

ss
io

n 
w

as
 3

8%
 w

he
re

as
 s

pe
ci

fic
ity

 w
as

 
88

%
. T

he
 P

PV
 o

f p
oo

r p
ro

gn
os

is
 w

as
 3

8%
 (9

5%
 C

I 3
2%

 to
 4

4%
) w

he
re

as
 th

e 
NP

V 
w

as
 8

8%
 (9

5%
 C

I 8
4%

 to
 9

2%
)

Th
e 

te
st

 c
an

 s
ig

ni
fic

an
tly

 im
pr

ov
e 

on
 tr

ad
iti

on
al

 
pr

og
no

st
ic

at
or

s 
in

 p
re

di
ct

in
g 

ou
tc

om
e 

fo
r E

R+
 

br
ea

st
 c

an
ce

r p
at

ie
nt

s

On
ly 

da
ta

 re
la

tin
g 

to
 v

al
id

at
io

n 
w

er
e 

ex
tra

ct
ed

 (i
nf

or
m

at
io

n 
ab

ou
t t

ra
in

in
g 

re
su

lts
 in

 p
ap

er
)

On
ly 

da
ta

 re
la

tin
g 

to
 th

e 
Co

x 
m

od
el

s 
(n

ot
 tr

ee
 m

od
el

s)
 w

er
e 

ex
tra

ct
ed

M
S 

– 
re

cl
as

si
fic

at
io

n 
da

ta

Al
l C

IC

[C
IC

 in
fo

rm
at

io
n 

ha
s 

be
en

 re
m

ov
ed

]
[C

IC
 in

fo
rm

at
io

n 
ha

s 
be

en
 re

m
ov

ed
]

[C
IC

 in
fo

rm
at

io
n 

ha
s 

be
en

 re
m

ov
ed

]



NIHR Journals Library www.journalslibrary.nihr.ac.uk

256 Appendix 13 

St
ud

y
Ou

tc
om

es
/e

nd
 

po
in

ts
Re

su
lts

Au
th

or
s’

 c
on

cl
us

io
ns

Co
m

m
en

ts

Ro
ss

 e
t a

l. 
(2

00
8)

12
6

RF
I

DR
FI

BC
SD

As
so

ci
at

io
n 

be
tw

ee
n 

cl
in

ic
al

 o
ut

co
m

es
 a

nd
 s

tr
at

ifi
ca

tio
n 

by
 te

st

Ta
m

ox
ife

n 
tre

at
ed

 (n
 =

 7
11

)

~
58

%
 lo

w
 ri

sk
, 2

1%
 m

od
er

at
e 

ris
k,

 2
1%

 h
ig

h 
ris

k

Si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
pa

tie
nt

s 
st

ra
tifi

ed
 b

y 
te

st
 a

nd
 R

FI
 (H

R 
1.

3,
 9

5%
 C

I 1
.1

 
to

 1
.6

, p
 =

 0
.0

06
). 

Lo
w

 ri
sk

 v
s.

 m
od

er
at

e 
ris

k 
no

t s
ig

ni
fic

an
t (

lo
g-

ra
nk

, p
 =

 0
.0

5)
; l

ow
 

ris
k 

vs
. h

ig
h 

ris
k 

si
gn

ifi
ca

nt
 (H

R 
1.

8,
 9

5%
 C

I 1
.2

 to
 2

.6
)

Si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
pa

tie
nt

s 
st

ra
tifi

ed
 b

y 
te

st
 a

nd
 D

RF
I (

HR
 1

.4
, 9

5%
 C

I 
1.

1 
to

 1
.7

, p
 =

 0
.0

01
). 

Lo
w

 ri
sk

 v
s.

 m
od

er
at

e 
ris

k 
no

t s
ig

ni
fic

an
t; 

hi
gh

 ri
sk

 v
s.

 lo
w

 ri
sk

 
si

gn
ifi

ca
nt

 (H
R 

2.
1,

 9
5%

 C
I 1

.4
 to

 3
.1

, p
 =

 0
.0

00
4)

Si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
pa

tie
nt

s 
st

ra
tifi

ed
 b

y 
te

st
 a

nd
 B

CS
D 

(H
R 

1.
5,

 9
5%

 C
I 

1.
2 

to
 1

.9
, p

 =
 0

.0
00

3)
. L

ow
 ri

sk
 v

s.
 m

od
er

at
e 

ris
k 

no
t s

ig
ni

fic
an

t; 
hi

gh
 ri

sk
 v

s.
 lo

w
 ri

sk
 

si
gn

ifi
ca

nt
 (H

R 
2.

3,
 9

5%
 C

I 1
.5

 to
 3

.5
, p

 <
 0

.0
00

1)

Ka
pl

an
–M

ei
er

 e
st

im
at

e 
of

 p
ro

po
rti

on
 o

f p
at

ie
nt

s 
re

cu
rre

nc
e 

fre
e 

af
te

r 1
0 

ye
ar

s 

Ov
er

al
l: 

82
%

 (9
5%

 C
I 7

9%
 to

 8
5%

)

Lo
w

 ri
sk

: 8
5%

 (9
5%

 C
I 8

1%
 to

 8
8%

)

M
od

er
at

e 
ris

k:
 8

5%
 (9

5%
 C

I 8
0%

 to
 9

1%
)

Hi
gh

 ri
sk

: 7
3%

 (9
5%

 C
I, 

65
%

 to
 8

0%
)

M
ul

tiv
ar

ia
te

 C
ox

 m
od

el
 –

 s
ig

ni
fic

an
t p

ro
gn

os
tic

 p
ow

er
 in

de
pe

nd
en

t o
f a

ge
 a

nd
 tu

m
ou

r 
si

ze
 (H

R 
1.

3,
 9

5%
 C

I 1
.1

 to
 1

.6
, p

 =
 0

.0
07

)

Ch
em

ot
he

ra
py

 re
sp

on
si

ve
ne

ss

Ta
m

ox
ife

n 
an

d 
cy

to
to

xic
 c

he
m

ot
he

ra
py

 tr
ea

te
d 

(n
 =

 2
69

) v
s.

 N
SA

BP
 B

20
 ta

m
ox

ife
n 

on
ly 

(n
 =

 1
61

)

Ka
pl

an
–M

ei
er

 e
st

im
at

e 
of

 R
FI

Lo
w

-r
is

k:
 im

pr
ov

ed
 b

y 
5%

 fr
om

 8
6%

 to
 9

1%
 (H

R 
0.

4,
 9

5%
 C

I 0
.2

 to
 0

.8
, p

 =
 0

.0
1)

Hi
gh

 ri
sk

: i
m

pr
ov

ed
 b

y 
21

%
 fr

om
 6

4%
 to

 8
5%

 (H
R 

0.
4,

 9
5%

 C
I 0

.2
 to

 0
.9

, p
 =

 0
.0

2)

M
od

er
at

e 
ris

k:
 n

ot
 s

ig
ni

fic
an

t

In
te

ra
ct

io
n:

 n
ot

 s
ig

ni
fic

an
t

Pl
ac

eb
o 

tre
at

ed
 (n

 =
 2

87
)

No
n-

si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
RF

I a
t 1

0 
ye

ar
s 

an
d 

st
ra

tifi
ca

tio
n 

by
 te

st

Th
e 

ris
k 

in
de

x 
w

as
 s

ig
ni

fic
an

tly
 a

ss
oc

ia
te

d 
w

ith
 

cl
in

ic
al

 o
ut

co
m

e 
am

on
g 

th
e 

ER
-e

xp
re

ss
in

g,
 L

N–
, 

ta
m

ox
ife

n-
tre

at
ed

 p
at

ie
nt

s.
 It

 s
ee

m
s 

th
at

 th
e 

te
st

 
m

ay
 b

e 
ab

le
 to

 id
en

tif
y 

pa
tie

nt
s 

w
ho

 h
av

e 
gr

ea
te

r 
ab

so
lu

te
 b

en
efi

t f
ro

m
 a

dj
uv

an
t c

he
m

ot
he

ra
py

 
co

m
pa

re
d 

w
ith

 u
ns

tra
tifi

ed
 p

at
ie

nt
 p

op
ul

at
io

ns

Da
ta

 o
n 

su
bs

et
s 

of
 p

at
ie

nt
s 

(e
.g

. 
by

 a
ge

) w
ith

in
 th

e 
tre

at
m

en
t 

ar
m

s 
ha

ve
 n

ot
 b

ee
n 

ex
tra

ct
ed


