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Quick guide

What next after metformin? 
A GPnotebook Shortcut

Citation: What next after 
metformin? A GPnotebook 
Shortcut. Diabetes & 
Primary Care 22: 33–4

While metformin is considered to be the first-line glucose-lowering medication of 
choice in most cases, the decision of which agent to use as second-line therapy is 
more complicated and requires tailoring to the individual. The array of drug classes 
available, and their wide variety of effects – both positive and negative – beyond 
reducing blood glucose levels can make this challenging. This GPnotebook Shortcut 
will help guide the choice of agent after metformin to ensure that the benefits 
outweigh the potential harm.

Recent years have seen a number of 
new drugs become available for the 
management of type 2 diabetes, and 

emerging evidence suggests that many of these 
agents have benefits beyond their effects on blood 
glucose control.

Currently, NICE, the American Diabetes 
Association and the European Association for 
the Study of Diabetes all recommend metformin 
as the first-line antidiabetes drug of choice, in 
conjunction with diet and lifestyle modification. 
However, if this fails to keep HbA1c at target levels, 
the question of which medication should be added 
is more complex.

Reminder: What comes BEFORE 
metformin is also important
Readers are reminded that healthcare professionals 
play an important role in the management of 
type 2 diabetes long before they need to prescribe 
metformin. Specifically, they should confirm the 
diagnosis of type 2 diabetes (diabetes is commonly 
misclassified at diagnosis, which can lead to the 
wrong treatment; see our previous GPnotebook 
Shortcut on diagnosis). Providing information 
and support to lose weight and increase physical 
activity is the first port of call in managing type 2 
diabetes, and newly diagnosed individuals may be 

encouraged to learn that the condition can be put 
into remission with sufficient and sustained weight 
loss (Lean et al, 2019). Finally, reduction of other 
risk factors, such as blood pressure and cholesterol, 
should also be considered and appropriate 
medications offered.

What next after metformin?
The decision of which agent to add to metformin 
therapy should be made in collaboration with the 
person with diabetes and in accordance with their 
needs. A host of factors need to be considered, 
including the individual’s health status, priorities, 
comorbidities and other medications, as well as 
the new drug’s cautions and contraindications, 
side effects, and beneficial effects beyond glucose 
lowering.

With so many factors to consider, the 
GPnotebook Shortcut overleaf will help guide the 
choice of agent after metformin to ensure that the 
benefits outweigh the potential harm. n

Lean MEJ, Leslie WS, Barnes AC et al (2019) Durability of a primary 
care-led weight-management intervention for remission of 
type 2 diabetes: 2-year results of the DiRECT open-label, cluster-
randomised trial. Lancet Diabetes Endocrinol 7: 344–55

GPnotebook Shortcuts
GPnotebook Shortcuts are 
a series of easily digestible, 
bite-sized resources to 
help clinicians manage 
their patients in primary 
care. A full list of Shortcuts 
can be found here.

GPnotebook Education
GPnotebook Education is 
an independent educational 
resource which has been 
created with primary care 
professionals in mind and 
mirrors the daily work in 
primary care, using multiple 
patient case studies to cover 
latest clinical guidance, 
research and hot topics.

All GPnotebook Education 
courses provide unbiased, 
independent content, 
prepared and presented 
by fellow healthcare 
professionals. Visit 
gpnotebookeducation.com 
to learn more.

The Management of Hyperglycaemia in those 
with Diabetes & Kidney Disease

www.gpnotebookeducation.com

@GPnEducation

CKD Stage 
(ml/min/1.73m2)

Stages G1 & G2
eGFR>60

Stage G3a
eGFR 45-59

Stage G3b
eGFR 30-44

Stage G4
eGFR 15-30

Stage G5
eGFR<15

Metformin Reduce dose to 500mg 
twice daily

Sulfonylureas Gliclazide & glipizide 
preferred as metabolised in 
the liver

Increased risk of hypoglycaemia if eGFR<60. Consider 
reducing SU dose

Repaglinide

Acarbose Avoid if eGFR<25

Pioglitazone Avoid in those on dialysis

Alogliptin Reduce to 12.5mg daily Reduce to 6.25mg daily

Linagliptin

Saxagliptin Reduce to 2.5mg daily.  Avoid in those on dialysis

Sitagliptin Reduce to 50mg daily Reduce to 25mg od

Vildagliptin Reduce to 50mg once daily if eGFR<50

Canagliflozin Do not initiate if eGFR<60 If eGFR later falls <60 reduce 
dose to 100mg & stop if <45

Dapagliflozin Do not initiate if eGFR<60

Empagliflozin Do not initiate if eGFR<60 If eGFR later falls <60, reduce 
dose to 10mg & stop if <45

Ertugliflozin Do not initiate if eGFR<60

Dulaglutide

Exenatide bid

Exenatide qw Not recommended if CrCl<50ml/min

Liraglutide No therapeutic experience in those with ESRD and therefore not recommended for use

Lixisenatide

Semaglutide

Insulin Increased risk of hypoglycaemia as kidney main route of insulin clearance

 No dose adjustment required      Dose adjustment recommended      Not recommended / contraindicated

Last Updated November 2019

shortcuts 
The Management of Hyperglycaemia in those 
with Diabetes & Kidney Disease

www.gpnotebookeducation.com

@GPnEducation

CKD Stage 
(ml/min/1.73m2)

Stages G1 & G2
eGFR>60

Stage G3a
eGFR 45-59

Stage G3b
eGFR 30-44

Stage G4
eGFR 15-30

Stage G5
eGFR<15

Metformin Reduce dose to 500mg 
twice daily

Sulfonylureas Gliclazide & glipizide 
preferred as metabolised in 
the liver

Increased risk of hypoglycaemia if eGFR<60. Consider 
reducing SU dose

Repaglinide

Acarbose Avoid if eGFR<25

Pioglitazone Avoid in those on dialysis

Alogliptin Reduce to 12.5mg daily Reduce to 6.25mg daily

Linagliptin

Saxagliptin Reduce to 2.5mg daily.  Avoid in those on dialysis

Sitagliptin Reduce to 50mg daily Reduce to 25mg od

Vildagliptin Reduce to 50mg once daily if eGFR<50

Canagliflozin Do not initiate if eGFR<60 If eGFR later falls <60 reduce 
dose to 100mg & stop if <45

Dapagliflozin Do not initiate if eGFR<60

Empagliflozin Do not initiate if eGFR<60 If eGFR later falls <60, reduce 
dose to 10mg & stop if <45

Ertugliflozin Do not initiate if eGFR<60

Dulaglutide

Exenatide bid

Exenatide qw Not recommended if CrCl<50ml/min

Liraglutide No therapeutic experience in those with ESRD and therefore not recommended for use

Lixisenatide

Semaglutide

Insulin Increased risk of hypoglycaemia as kidney main route of insulin clearance

 No dose adjustment required      Dose adjustment recommended      Not recommended / contraindicated

Last Updated November 2019

shortcuts 

https://www.diabetesonthenet.com/journals/issue/593/article-details/late-onset-type-1-diabetes-more-common-than-you-think-gpnotebook-shortcut-dpc
https://www.diabetesonthenet.com/journals/issue/593/article-details/late-onset-type-1-diabetes-more-common-than-you-think-gpnotebook-shortcut-dpc
https://www.gpnotebookeducation.com/GPnotebook-Shortcuts
https://www.gpnotebookeducation.com/
https://www.gpnotebookeducation.com/
https://twitter.com/gpneducation
https://www.gpnotebookeducation.com


34 Diabetes & Primary Care Volume 22 No 2 2020

Re
in

fo
rc

e 
ad

vi
ce

 o
n 

di
et

, l
if

es
ty

le
 a

nd
 

ad
he

re
nc

e 
to

 d
ru

g 
tr

ea
tm

en
t

Bi
gu

an
id

es
 (m

et
fo

rm
in

)
SG

LT
2 

in
hi

bi
to

rs
 (c

an
ag

lif
lo

zi
n,

 
da

pa
gl

if
lo

zi
n,

 e
m

pa
gl

if
lo

zi
n 

an
d

er
tu

gl
if

lo
zi

n)

G
LP

-1
 R

A
s 

(d
ul

ag
lu

ti
de

, 
ex

en
at

id
e,

 li
ra

gl
ut

id
e,

 
lix

is
en

at
id

e 
an

d 
se

m
ag

lu
ti

de
)

D
PP

-4
 in

hi
bi

to
rs

 o
r 

“g
lip

ti
ns

” 
(a

lo
gl

ip
ti

n,
 

lin
ag

lip
ti

n,
 s

ax
ag

lip
ti

n,
 

si
ta

gl
ip

ti
n 

an
d 

vi
ld

ag
lip

ti
n)

Th
ia

zo
lid

in
ed

io
ne

s 
(p

io
gl

it
az

on
e)

Su
lf

on
yl

ur
ea

s 
(g

lic
la

zi
de

, 
gl

im
ep

ir
id

e 
an

d 
gl

ip
iz

id
e)

M
od

e 
of

 a
ct

io
n

D
ec

re
as

es
 h

ep
at

ic
 g

lu
co

se
 

pr
od

uc
tio

n 
an

d 
re

du
ce

s 
in

su
lin

 
re

si
st

an
ce

In
su

lin
-i

nd
ep

en
de

nt
; i

nh
ib

its
 r

en
al

 
gl

uc
os

e 
re

ab
so

rp
tio

n 
by

 b
lo

ck
in

g 
SG

LT
2 

tr
an

sp
or

te
r

St
im

ul
at

es
 g

lu
co

se
-d

ep
en

de
nt

 in
su

lin
 

re
le

as
e 

fr
om

 th
e 

pa
nc

re
as

In
cr

ea
se

s 
in

cr
et

in
 (G

LP
-1

) l
ev

el
s 

by
 b

lo
ck

in
g 

D
PP

-4
 e

nz
ym

e 
w

hi
ch

 in
ac

tiv
at

es
 G

LP
-1

In
su

lin
-d

ep
en

de
nt

; 
re

du
ce

s 
he

pa
tic

 a
nd

 
pe

rip
he

ra
l i

ns
ul

in
 

re
si

st
an

ce
 a

t a
 

m
ol

ec
ul

ar
 le

ve
l

St
im

ul
at

es
 in

su
lin

 
se

cr
et

io
n 

fr
om

 
pa

nc
re

at
ic

 b
et

a-
ce

lls

G
ly

ca
em

ic
 e

ff
ic

ac
y

M
od

er
at

e
M

od
er

at
e

H
ig

h
Lo

w
/m

od
er

at
e

M
od

er
at

e
H

ig
h

Im
pa

ct
 o

n 
w

ei
gh

t
W

ei
gh

t l
os

s 
+

W
ei

gh
t l

os
s 

++
W

ei
gh

t l
os

s 
++

+
W

ei
gh

t n
eu

tr
al

W
ei

gh
t g

ai
n 

++
W

ei
gh

t g
ai

n 
+

R
is

k 
of

 
hy

po
gl

yc
ae

m
ia

Lo
w

Lo
w

Lo
w

Lo
w

Lo
w

H
ig

h

Ca
rd

io
va

sc
ul

ar
be

ne
fi

ts
Ye

s 
– 

A
SC

VD
Ye

s 
– 

A
SC

VD
 a

nd
 H

F
Ye

s 
– 

A
SC

VD
N

o
Po

ss
ib

le
N

o

Ke
y 

ad
va

nt
ag

es
W

el
l e

st
ab

lis
he

d 
an

d 
co

st
-e

ff
ec

tiv
e 

(g
en

er
ic

). 
Re

du
ce

s 
in

su
lin

 r
es

is
ta

nc
e.

 
Le

ga
cy

 e
ff

ec
t s

ee
n 

w
ith

 e
ar

ly
 

m
et

fo
rm

in
 th

er
ap

y 
– 

re
du

ct
io

ns
 

in
 m

aj
or

 d
ia

be
te

s 
co

m
pl

ic
at

io
ns

, 
M

I a
nd

 a
ll-

ca
us

e 
m

or
ta

lit
y 

(U
K 

Pr
os

pe
ct

iv
e 

D
ia

be
te

s 
St

ud
y;

 
N

ew
 E

ng
l J

 M
ed

, 2
00

8)

Re
du

ct
io

n 
in

 w
ei

gh
t a

nd
 B

P.
 

Re
du

ct
io

n 
in

 M
AC

E 
an

d 
H

H
F 

w
ith

 
ca

na
gl

ifl
oz

in
 a

nd
 e

m
pa

gl
ifl

oz
in

. 
Re

du
ct

io
n 

in
 H

H
F 

an
d 

CV
 m

or
ta

lit
y 

co
m

po
si

te
 w

ith
 d

ap
ag

lif
lo

zi
n.

 S
lo

w
s 

pr
og

re
ss

io
n 

of
 r

en
al

 d
is

ea
se

Sl
ow

s 
ga

st
ric

 e
m

pt
yi

ng
, r

ed
uc

es
 

ap
pe

tit
e 

an
d 

w
ei

gh
t l

os
s. 

Re
du

ct
io

n 
in

 M
AC

E 
w

ith
 d

ul
ag

lu
tid

e,
 li

ra
gl

ut
id

e 
an

d 
se

m
ag

lu
tid

e.
 F

ix
ed

-c
om

bi
na

tio
n 

in
su

lin
/G

LP
1-

RA
 p

ro
du

ct
s 

no
w

 
av

ai
la

bl
e

W
el

l t
ol

er
at

ed
. W

ei
gh

t-
ne

ut
ra

l. 
Sa

fe
 in

 C
VD

. R
ea

ss
ur

in
g 

ad
ve

rs
e 

ef
fe

ct
 p

ro
fil

e

W
el

l e
st

ab
lis

he
d 

an
d 

co
st

-e
ff

ec
tiv

e 
(g

en
er

ic
). 

Re
du

ce
s 

in
su

lin
 r

es
is

ta
nc

e.
 

Be
ne

fic
ia

l e
ff

ec
ts

 in
 

fa
tt

y 
liv

er
. R

ed
uc

ed
 

re
cu

rr
en

t s
tr

ok
e 

an
d 

M
I i

n 
in

su
lin

-r
es

is
ta

nt
 

in
di

vi
du

al
s

W
el

l e
st

ab
lis

he
d 

an
d 

co
st

-e
ff

ec
tiv

e 
(g

en
er

ic
). 

U
se

fu
l a

s 
re

sc
ue

 th
er

ap
y 

fo
r s

ym
pt

om
at

ic
 

hy
pe

rg
ly

ca
em

ia
 

(e
.g

. p
ol

yd
ip

si
a 

an
d 

po
ly

ur
ia

) a
nd

 a
ls

o 
fo

r s
te

ro
id

-i
nd

uc
ed

 
hy

pe
rg

ly
ca

em
ia

Pr
es

cr
ib

in
g 

in
 r

en
al

 
im

pa
ir

m
en

t 
(s

ee
 

re
na

l p
re

sc
ri

bi
ng

 
G

Pn
ot

eb
oo

k 
Sh

or
tc

ut
)

M
ax

im
um

 to
le

ra
te

d 
do

se
 to

 
eG

FR
 4

5.
 R

ed
uc

e 
do

se
 to

 5
00

 m
g 

bd
 

if 
eG

FR
 3

0–
45

. A
vo

id
 if

 e
G

FR
 <

30

D
o 

no
t i

ni
tia

te
 if

 e
G

FR
 <

60
. I

f 
eG

FR
 s

ub
se

qu
en

tly
 fa

lls
 to

 <
60

, 
ca

na
gl

ifl
oz

in
 a

nd
 e

m
pa

gl
ifl

oz
in

 
re

qu
ire

 d
os

e 
tit

ra
tio

n;
 c

he
ck

 c
ur

re
nt

 
BN

F. 
Av

oi
d 

al
l i

f e
G

FR
 <

45

Li
ra

gl
ut

id
e 

ca
n 

be
 u

se
d 

in
 s

ev
er

e 
re

na
l i

m
pa

irm
en

t b
ut

 n
o 

th
er

ap
eu

tic
 

ex
pe

rie
nc

e 
in

 E
SR

D
. D

ul
ag

lu
tid

e 
an

d 
se

m
ag

lu
tid

e 
ca

n 
be

 u
se

d 
do

w
n 

to
 e

G
FR

 1
5.

 E
xe

na
tid

e 
bd

 
an

d 
lix

is
en

at
id

e 
ca

n 
be

 u
se

d 
do

w
n 

to
 

eG
FR

 3
0.

 A
vo

id
 e

xe
na

tid
e 

qw
 if

 C
rC

l 
<5

0 
m

L/
m

in

Ca
n 

be
 u

se
d 

do
w

n 
to

 e
G

FR
 

<1
5 

w
ith

 d
os

e 
tit

ra
tio

n 
(n

o 
do

se
 ti

tr
at

io
n 

re
qu

ire
d 

fo
r 

lin
ag

lip
tin

)

Ca
n 

be
 u

se
d 

do
w

n 
to

 
eG

FR
 <

15
 b

ut
 a

vo
id

 
in

 th
os

e 
on

 d
ia

ly
si

s

In
cr

ea
se

d 
ris

k 
of

 
hy

po
gl

yc
ae

m
ia

 if
 

eG
FR

 <
60

; c
on

si
de

r 
re

du
ci

ng
 d

os
e.

 A
vo

id
 

if 
eG

FR
 <

30
. S

ev
er

al
 

dr
ug

 in
te

ra
ct

io
ns

; c
he

ck
 

cu
rr

en
t B

N
F

Pr
ec

au
ti

on
s 

an
d 

ad
ve

rs
e 

ef
fe

ct
s

G
I s

id
e 

ef
fe

ct
s 

co
m

m
on

: “
st

ar
t l

ow
, 

go
 s

lo
w

”. 
Lo

ng
-t

er
m

 u
se

 c
an

 le
ad

 to
 

vi
ta

m
in

 B
12

 d
ef

ic
ie

nc
y;

 c
he

ck
 F

BC
 

an
nu

al
ly

. S
ic

k 
da

y 
gu

id
an

ce
 re

qu
ire

d 
du

e 
to

 p
os

si
bl

e 
as

so
ci

at
io

n 
w

ith
 

la
ct

ic
 a

ci
do

si
s. 

Te
m

po
ra

ril
y 

st
op

 
th

e 
“S

AD
M

AN
” d

ru
gs

 (S
=S

G
LT

2 
in

hi
bi

to
rs

; A
=

AC
E 

in
hi

bi
to

rs
; 

D
=

D
iu

re
tic

s; 
M

=
M

et
fo

rm
in

; A
=

AR
Bs

; 
N

=
N

SA
ID

s)
 d

ur
in

g 
an

y 
ac

ut
e 

de
hy

dr
at

in
g 

ill
ne

ss
 a

nd
 re

st
ar

t o
nc

e 
ea

tin
g 

an
d 

dr
in

ki
ng

 n
or

m
al

ly
, u

su
al

ly
 

24
–4

8 
ho

ur
s 

la
te

r

M
yc

ot
ic

 g
en

ita
l i

nf
ec

tio
ns

 a
nd

 U
TI

s.
 

M
H

RA
 (2

01
9a

) w
ar

ns
 o

f r
ar

e 
re

po
rt

s 
of

 F
ou

rn
ie

r’s
 g

an
gr

en
e;

 r
ei

nf
or

ce
 

go
od

 p
er

so
na

l h
yg

ie
ne

 a
nd

 a
de

qu
at

e 
hy

dr
at

io
n.

 M
H

RA
 (2

01
7)

 w
ar

ns
 o

f 
po

ss
ib

le
 c

la
ss

 e
ff

ec
t o

f l
ow

er
 li

m
b 

am
pu

ta
tio

n 
(p

re
do

m
in

an
tly

 to
e)

; 
av

oi
d 

al
l S

G
LT

2 
in

hi
bi

to
rs

 in
 th

os
e 

w
ith

 a
ct

iv
e/

pa
st

 d
ia

be
tic

 fo
ot

 d
is

ea
se

 
or

 s
ym

pt
om

at
ic

 p
er

ip
he

ra
l v

as
cu

la
r 

di
se

as
e.

 M
H

RA
 (2

01
6)

 w
ar

ns
 o

f 
eu

gl
yc

ae
m

ic
 D

KA
; i

f s
us

pe
ct

ed
, c

he
ck

 
ke

to
ne

s 
ev

en
 if

 B
G

 n
or

m
al

. S
ic

k 
da

y 
gu

id
an

ce
 r

eq
ui

re
d 

(s
ee

 m
et

fo
rm

in
)

In
je

ct
ab

le
. G

I s
id

e 
ef

fe
ct

s 
co

m
m

on
. 

Co
nt

ra
in

di
ca

te
d 

in
 m

ul
tip

le
 

en
do

cr
in

e 
ne

op
la

si
a 

ty
pe

 2
 a

nd
 

m
ed

ul
la

ry
 th

yr
oi

d 
ca

nc
er

. S
m

al
l 

in
cr

ea
se

 in
 c

ho
le

cy
st

iti
s 

w
ith

 
lir

ag
lu

tid
e.

 S
m

al
l w

or
se

ni
ng

 o
f 

pr
e-

ex
is

tin
g 

re
tin

op
at

hy
 w

ith
 

se
m

ag
lu

tid
e;

 m
on

ito
r i

f k
no

w
n 

re
tin

op
at

hy
. P

os
si

bl
e 

in
cr

ea
se

 
in

 p
an

cr
ea

tit
is

. P
os

si
bl

e 
D

KA
 if

 
co

nc
om

ita
nt

 in
su

lin
 ra

pi
dl

y 
re

du
ce

d 
or

 s
to

pp
ed

; a
ny

 r
ed

uc
tio

n 
in

 in
su

lin
 

sh
ou

ld
 b

e 
do

ne
 in

 s
te

pw
is

e 
m

an
ne

r 
w

ith
 c

ar
ef

ul
 S

M
BG

 (M
H

RA
, 2

01
9b

)

G
I d

is
tu

rb
an

ce
. P

os
si

bl
e 

in
cr

ea
se

 in
 p

an
cr

ea
tit

is
. R

ar
el

y,
 

an
ap

hy
la

xi
s, 

ur
tic

ar
ia

, u
pp

er
 

re
sp

ira
to

ry
 tr

ac
t i

nf
ec

tio
ns

, 
an

gi
o-

oe
de

m
a 

an
d 

ar
th

ra
lg

ia
. 

Sm
al

l i
nc

re
as

e 
in

 H
H

F 
w

ith
 

sa
xa

gl
ip

tin

Pe
rip

he
ra

l a
nd

 
ce

nt
ra

l o
ed

em
a;

 
co

nt
ra

in
di

ca
te

d 
in

 
H

F 
an

d 
ca

ut
io

n 
in

 
m

ac
ul

ar
 o

ed
em

a.
 

In
cr

ea
se

s 
fr

ac
tu

re
 

ris
k.

 P
os

si
bl

e 
lin

k 
w

ith
 b

la
dd

er
 c

an
ce

r; 
co

nt
ra

in
di

ca
te

d 
in

 u
ni

nv
es

tig
at

ed
 

ha
em

at
ur

ia
 a

nd
 

bl
ad

de
r c

an
ce

r; 
di

ps
tic

k 
ur

in
e 

be
fo

re
 

st
ar

tin
g

A
ll 

sh
ou

ld
 h

av
e 

ac
ce

ss
 

to
 S

M
BG

, e
sp

ec
ia

lly
 

dr
iv

er
s, 

in
 v

ie
w

 o
f r

is
k 

of
 h

yp
og

ly
ca

em
ia

. P
oo

r 
du

ra
bi

lit
y 

of
 e

ff
ec

t. 
Av

oi
d 

in
 fr

ai
lty

. G
iv

e 
dr

iv
in

g 
an

d 
hy

po
gl

yc
ae

m
ia

 
ad

vi
ce

. T
RE

N
D

-U
K 

ha
s 

a 
us

ef
ul

 le
af

le
t: 

D
ia

be
te

s: 
Sa

fe
 D

riv
in

g 
an

d 
th

e 
D

VL
A

A
SC

VD
: a

th
er

os
cl

er
ot

ic
 C

VD
; B

G
: b

lo
od

 g
lu

co
se

; B
N

F:
 B

rit
is

h 
N

at
io

na
l F

or
m

ul
ar

y;
 B

P:
 b

lo
od

 p
re

ss
ur

e;
 C

rC
l: 

cr
ea

tin
in

e 
cl

ea
ra

nc
e;

 C
V:

 c
ar

di
ov

as
cu

la
r; 

CV
D

: c
ar

di
ov

as
cu

la
r d

is
ea

se
; D

K
A

: d
ia

be
tic

 k
et

oa
ci

do
si

s; 
 

D
PP

-4
: d

ip
ep

tid
yl

 p
ep

tid
as

e-
4;

 e
G

FR
: e

st
im

at
ed

 g
lo

m
er

ul
ar

 fi
ltr

at
io

n 
ra

te
 (i

n 
m

L/
m

in
/1

.7
3 

m
2 );

 E
SR

D
: e

nd
-s

ta
ge

 r
en

al
 d

is
ea

se
; F

BC
: f

ul
l b

lo
od

 c
ou

nt
; G

I: 
ga

st
ro

in
te

st
in

al
; G

LP
-1

 R
A

: g
lu

ca
go

n-
lik

e 
pe

pt
id

e-
1 

 
re

ce
pt

or
 a

go
ni

st
; H

F:
 h

ea
rt

 fa
ilu

re
; H

H
F:

 h
os

pi
ta

lis
at

io
n 

fo
r H

F;
 M

A
CE

: m
aj

or
 a

dv
er

se
 c

ar
di

ov
as

cu
la

r e
ve

nt
s 

(c
om

po
si

te
 o

f n
on

-f
at

al
 M

I, 
no

n-
fa

ta
l s

tr
ok

e 
an

d 
ca

rd
io

va
sc

ul
ar

 d
ea

th
); 

M
I: 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
  

SG
LT

2:
 s

od
iu

m
–g

lu
co

se
 c

ot
ra

ns
po

rt
er

-2
; S

M
BG

: s
el

f-
m

on
ito

rin
g 

of
 b

lo
od

 g
lu

co
se

; U
TI

: u
rin

ar
y 

tr
ac

t i
nf

ec
tio

n.

W
h

at
 n

ex
t 

af
te

r 
m

et
fo

rm
in

?

w
w

w
.g

p
n

o
te

b
o

o
ke

d
uc

at
io

n
.c

o
m

@
G

P
n

Ed
uc

at
io

n
La

st
 U

p
d

at
ed

 D
ec

em
b

er
 2

0
19

G
lo

ss
ar

y 
o

f A
b

b
re

vi
at

io
n

s

A
C

M
: a

ll-
ca

us
e 

m
o

rt
al

it
y;

 A
SC

VD
: a

th
er

o
sc

le
ro

ti
c 

C
V

D
; B

G
: b

lo
o

d
 g

lu
co

se
; B

P
: b

lo
o

d
 p

re
ss

ur
e;

 C
rC

l: 
cr

ea
ti

ni
ne

 c
le

ar
an

ce
; 

C
V

: c
ar

d
io

va
sc

ul
ar

; C
V

D
: c

ar
d

io
va

sc
ul

ar
 d

is
ea

se
; D

K
A

: d
ia

b
et

ic
 k

et
o

ac
id

o
si

s;
 D

P
P

4:
 d

ip
ep

ti
d

yl
 p

ep
ti

d
ad

e-
4;

  
D

R
: d

ia
b

et
ic

 r
et

in
o

p
at

hy
 e

G
FR

: e
st

im
at

ed
 g

lo
m

er
ul

ar
 f

ilt
ra

ti
o

n 
ra

te
; E

SR
D

: e
nd

-s
ta

g
e 

re
na

l d
is

ea
se

 F
B

C
: f

ul
l b

lo
o

d
 c

o
un

t;
  

G
I: 

g
as

tr
o

in
te

st
in

al
; G

LP
1:

 g
lu

ca
g

o
n-

lik
e 

p
ep

ti
d

e-
1;

 H
H

F:
 h

o
sp

it
al

is
at

io
n 

fo
r 

he
ar

t 
fa

ilu
re

; I
R

: i
ns

ul
in

 r
es

is
ta

nc
e;

  
LA

: l
ac

ti
c 

ac
id

o
si

s;
 L

LA
: l

o
w

er
 li

m
b

 a
m

p
ut

at
io

ns
; M

A
C

E:
 m

aj
o

r 
ad

ve
rs

e 
ca

rd
io

va
sc

ul
ar

 e
ve

nt
s 

(c
o

m
p

o
si

te
 o

f n
o

n-
fa

ta
l 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n,
 n

o
n-

fa
ta

l s
tr

o
ke

 &
 c

ar
d

io
va

sc
ul

ar
 d

ea
th

) 
M

EN
: m

ul
ti

p
le

 e
nd

o
cr

in
e 

ne
o

p
la

si
a;

 M
I: 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
 

M
I: 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
 M

TC
: m

ed
ul

la
ry

 t
hy

ro
id

 c
an

ce
r;

 P
V

D
: p

er
ip

he
ra

l v
as

cu
la

r 
d

is
ea

se
; S

G
LT

2:
 s

o
d

iu
m

-g
lu

co
se

 c
o

-
tr

an
sp

o
rt

er
-2

; S
M

B
G

: s
el

f-
m

o
ni

to
ri

ng
 o

f b
lo

o
d

 g
lu

co
se

; U
R

TI
s:

 u
p

p
er

 r
es

p
ir

at
o

ry
 t

ra
ct

 in
fe

ct
io

ns
; U

TI
s:

 u
ri

na
ry

 t
ra

ct
 in

fe
ct

io
ns

R
ei

n
fo

rc
e 

ad
vi

ce
 o

n
 d

ie
t,

 
lif

es
ty

le
 &

 
ad

h
er

en
ce

 t
o

 
d

ru
g

 t
re

at
m

en
t

B
ig

ua
n

id
es

 (
m

et
fo

rm
in

)
SG

LT
2 

in
h

ib
it

o
rs

 
(c

an
ag

lif
lo

zi
n

, 
d

ap
ag

lif
lo

zi
n

, 
em

p
ag

lif
lo

zi
n

 &
 

er
tu

g
lif

lo
zi

n
)

G
LP

1 
re

ce
p

to
r 

ag
o

n
is

ts
 

(d
ul

ag
lu

ti
d

e,
 e

xe
n

at
id

e,
 

lir
ag

lu
ti

d
e,

 li
xi

se
n

at
id

e 
&

 s
em

ag
lu

ti
d

e)

D
P

P
4 

in
h

ib
it

o
rs

 o
r 

“g
lip

ti
n

s”
 (

al
o

g
lip

ti
n

, 
lin

ag
lip

ti
n

, s
ax

ag
lip

ti
n

, 
si

ta
g

lip
ti

n
 &

 
vi

ld
ag

lip
ti

n
)

T
h

ia
zo

lid
in

ed
io

n
es

 
(p

io
g

lit
az

o
n

e)
Su

lp
h

o
n

yl
ur

ea
s 

(g
lic

la
zi

d
e,

 g
lim

ep
ir

id
e 

&
 g

lip
iz

id
e)

M
o

d
e 

o
f 

ac
ti

o
n

D
ec

re
as

es
 h

ep
at

ic
 

g
lu

co
se

 p
ro

d
uc

ti
o

n 
&

 
re

d
uc

es
 IR

In
su

lin
-i

nd
ep

en
d

en
t;

 
in

hi
b

it
s 

re
na

l g
lu

co
se

 
re

ab
so

rp
ti

o
n 

b
y 

b
lo

ck
in

g
 S

G
LT

2 
tr

an
sp

o
rt

er

St
im

ul
at

es
 g

lu
co

se
-

d
ep

en
d

en
t 

in
su

lin
 

re
le

as
e 

fr
o

m
 t

he
 

p
an

cr
ea

s

In
cr

ea
se

s 
in

cr
et

in
 (

G
LP

1)
 

le
ve

ls
 b

y 
b

lo
ck

in
g

 
D

PP
-4

 e
nz

ym
e 

w
hi

ch
 

in
ac

ti
va

te
s 

G
LP

1

In
su

lin
-d

ep
en

d
en

t;
 

re
d

uc
es

 h
ep

at
ic

 &
 

p
er

ip
he

ra
l I

R
 a

t 
a 

m
o

le
cu

la
r 

le
ve

l

St
im

ul
at

es
 in

su
lin

 
se

cr
et

io
n 

fr
o

m
 

p
an

cr
ea

ti
c 

b
et

a-
ce

lls

G
ly

ca
em

ic
 

ef
fi

ca
cy

M
o

d
er

at
e

M
o

d
er

at
e

H
ig

h
Lo

w
/m

o
d

er
at

e
M

o
d

er
at

e
H

ig
h

Im
p

ac
t 

o
n

 
w

ei
g

h
t

W
ei

g
ht

 lo
ss

 +
W

ei
g

ht
 lo

ss
 +

+
W

ei
g

ht
 lo

ss
 +

++
W

ei
g

ht
 n

eu
tr

al
W

ei
g

ht
 g

ai
n 

++
W

ei
g

ht
 g

ai
n 

+

R
is

k 
o

f 
h

yp
o

g
ly

ca
em

ia
Lo

w
Lo

w
Lo

w
Lo

w
Lo

w
H

ig
h

C
ar

d
io

va
sc

ul
ar

 
b

en
ef

it
s

Ye
s 

- 
A

SC
V

D
Ye

s 
- 

A
SC

V
D

 &
 H

F
Ye

s 
- 

A
SC

V
D

N
o

Po
ss

ib
le

N
o

K
ey

 
ad

va
n

ta
g

es
W

el
l-

es
ta

b
lis

he
d

 &
 

co
st

-e
ff

ec
ti

ve
 (

g
en

er
ic

).
 

R
ed

uc
es

 IR
. L

eg
ac

y 
ef

fe
ct

 s
ee

n 
w

it
h 

ea
rl

y 
m

et
fo

rm
in

 t
he

ra
p

y 
- 

re
d

uc
ti

o
ns

 in
 m

aj
o

r 
d

ia
b

et
es

 c
o

m
p

lic
at

io
ns

, 
M

I &
 A

C
M

 (
U

K
PD

S 
N

EJ
M

 
20

0
8

)

R
ed

uc
ti

o
n 

in
 w

ei
g

ht
 &

 
B

P.
 R

ed
uc

ti
o

n 
in

 M
A

C
E 

&
 

H
H

F 
w

it
h 

ca
na

g
lif

lo
zi

n 
&

 
em

p
ag

lif
lo

zi
n.

 R
ed

uc
ti

o
n 

in
 H

H
F 

&
 C

V
 m

o
rt

al
it

y 
co

m
p

o
si

te
 w

it
h 

d
ap

ag
lif

lo
zi

n.
  

Sl
o

w
s 

p
ro

g
re

ss
io

n 
o

f 
re

na
l d

is
ea

se
 

Sl
o

w
s 

g
as

tr
ic

 e
m

p
ty

in
g

, 
re

d
uc

es
 a

p
p

et
it

e 
&

 
w

ei
g

ht
 lo

ss
. R

ed
uc

ti
o

n 
in

 M
A

C
E 

w
it

h 
d

ul
ag

lu
ti

d
e,

 li
ra

g
lu

ti
d

e 
&

 s
em

ag
lu

ti
d

e.
 F

ix
ed

 
in

su
lin

/G
LP

1R
A

 
co

m
b

in
at

io
n 

p
ro

d
uc

ts
 

no
w

 a
va

ila
b

le

W
el

l-
to

le
ra

te
d

. W
ei

g
ht

-
ne

ut
ra

l. 
Sa

fe
 in

 C
V

D
. 

R
ea

ss
ur

in
g

 a
d

ve
rs

e 
ef

fe
ct

 p
ro

fil
e 

W
el

l-
es

ta
b

lis
he

d
 &

 
co

st
-e

ff
ec

ti
ve

 (
g

en
er

ic
).

 
R

ed
uc

es
 IR

. B
en

ef
ic

ia
l 

ef
fe

ct
s 

in
 f

at
ty

 li
ve

r. 
R

ed
uc

ed
 r

ec
ur

re
nt

 
st

ro
ke

 &
 M

I i
n 

in
su

lin
-

re
si

st
an

t 
in

d
iv

id
ua

ls

W
el

l-
es

ta
b

lis
he

d
 &

 
co

st
-e

ff
ec

ti
ve

 (
g

en
er

ic
).

 
U

se
fu

l a
s 

re
sc

ue
 t

he
ra

p
y 

fo
r 

sy
m

p
to

m
at

ic
 

hy
p

er
g

ly
ca

em
ia

 (
e.

g
. 

p
o

ly
d

ip
si

a 
&

 p
o

ly
ur

ia
) 

an
d

 a
ls

o
 f

o
r 

st
er

o
id

-
in

d
uc

ed
 h

yp
er

g
ly

ca
em

ia

P
re

sc
ri

b
in

g
 

in
 r

en
al

 
im

p
ai

rm
en

t 
(s

ee
 r

en
al

 
p

re
sc

ri
b

in
g

 
G

P
n

o
te

b
o

o
k 

Sh
o

rt
cu

t)

M
ax

im
um

 t
o

le
ra

te
d

 d
o

se
 

to
 e

G
FR

 4
5.

 R
ed

uc
e 

d
o

se
 t

o
 5

0
0

m
g

 b
d

 if
 

eG
FR

 3
0

-4
5.

 A
vo

id
 if

 
eG

FR
 <

30

D
o

 n
o

t 
in

it
ia

te
 if

 
eG

FR
<6

0
. I

f e
G

FR
 

su
b

se
q

ue
nt

ly
 f

al
ls

 
<6

0
 c

an
ag

lif
lo

zi
n 

&
 

em
p

ag
lif

lo
zi

n 
re

q
ui

re
 

d
o

se
 t

it
ra

ti
o

n;
 c

he
ck

 
cu

rr
en

t 
B

N
F.

 A
vo

id
 a

ll 
if 

eG
FR

 <
45

Li
ra

g
lu

ti
d

e 
ca

n 
b

e 
us

ed
 in

 s
ev

er
e 

re
na

l 
im

p
ai

rm
en

t 
b

ut
 n

o
 

th
er

ap
eu

ti
c 

ex
p

er
ie

nc
e 

in
 E

SR
D

.  
D

ul
ag

lu
ti

d
e 

&
 s

em
ag

lu
ti

d
e 

ca
n 

b
e 

us
ed

 d
o

w
n 

to
 e

G
FR

 
15

.  
Ex

en
at

id
e 

b
d

 &
 

lix
is

en
at

id
e 

ca
n 

b
e 

us
ed

 d
o

w
n 

to
 e

G
FR

 3
0

.  
A

vo
id

 e
xe

na
ti

d
e 

q
w

 if
 

C
rC

l <
50

m
l/

m
in

C
an

 b
e 

us
ed

 d
o

w
n 

to
 

eG
FR

<1
5 

w
it

h 
d

o
se

 
ti

tr
at

io
n 

(n
o

 d
o

se
 

ti
tr

at
io

n 
re

q
ui

re
d

 f
o

r 
lin

ag
lip

ti
n)

C
an

 b
e 

us
ed

 d
o

w
n 

to
 

eG
FR

<1
5 

b
ut

 a
vo

id
 in

 
th

o
se

 o
n 

d
ia

ly
si

s

In
cr

ea
se

d
 r

is
k 

o
f 

hy
p

o
g

ly
ca

em
ia

 if
 

eG
FR

<6
0

; c
o

ns
id

er
 

re
d

uc
in

g
 d

o
se

. A
vo

id
 if

 
eG

FR
<3

0
. S

ev
er

al
 d

ru
g

 
in

te
ra

ct
io

ns
; c

he
ck

 
cu

rr
en

t 
B

N
F.

 

P
re

ca
ut

io
n

s 
&

  
ad

ve
rs

e 
ef

fe
ct

s
G

I s
id

e-
ef

fe
ct

s 
co

m
m

o
n;

 
“s

ta
rt

 lo
w

 g
o

 s
lo

w
”.

 
Lo

ng
-t

er
m

 u
se

 c
an

 
le

ad
 t

o
 v

it
am

in
 b

12
 

d
ef

ic
ie

nc
y;

 c
he

ck
 F

B
C

 
an

nu
al

ly
. S

ic
k 

d
ay

 
g

ui
d

an
ce

 r
eq

ui
re

d
 d

ue
 

to
 p

o
ss

ib
le

 a
ss

o
ci

at
io

n 
w

it
h 

LA
. T

em
p

o
ra

ri
ly

 
st

o
p

 t
he

 “
SA

D
M

A
N

” 
d

ru
g

s 
d

ur
in

g
 a

ny
 

ac
ut

e 
d

eh
yd

ra
ti

ng
 

ill
ne

ss
 a

nd
 r

es
ta

rt
 o

nc
e 

ea
ti

ng
 a

nd
 d

ri
nk

in
g

 
no

rm
al

ly
, u

su
al

ly
 2

4-
48

 
ho

ur
s 

la
te

r. 
 S

=S
G

LT
2 

in
hi

b
it

o
rs

 A
=A

C
E 

in
hi

b
it

o
rs

 D
=D

iu
re

ti
cs

 
M

=M
et

fo
rm

in
 A

=A
R

B
s 

N
=N

SA
ID

s

M
yc

o
ti

c 
g

en
it

al
 

in
fe

ct
io

ns
 &

 U
TI

s.
  M

H
R

A
 

20
19

 w
ar

ns
 o

f r
ar

e 
re

p
o

rt
s 

o
f F

o
ur

ni
er

’s
 

g
an

g
re

ne
; r

ei
nf

o
rc

e 
g

o
o

d
 p

er
so

na
l h

yg
ie

ne
 

&
 a

d
eq

ua
te

 h
yd

ra
ti

o
n.

  
M

H
R

A
 2

0
17

 w
ar

ns
 o

f 
p

o
ss

ib
le

 c
la

ss
 e

ffe
ct

 
o

f L
LA

 (
p

re
d

o
m

in
an

tl
y 

to
e)

; a
vo

id
 a

ll 
SG

LT
2 

in
hi

b
it

o
rs

 in
 t

ho
se

 w
it

h 
ac

ti
ve

/p
as

t 
d

ia
b

et
ic

 fo
o

t 
d

is
ea

se
 o

r 
sy

m
p

to
m

at
ic

 
PV

D
. M

H
R

A
 2

0
16

 w
ar

ns
 

o
f e

ug
ly

ca
em

ic
 D

K
A

; i
f 

su
sp

ec
te

d
 c

he
ck

 k
et

o
ne

s 
ev

en
 if

 B
G

 n
o

rm
al

.  
Si

ck
 

d
ay

 g
ui

d
an

ce
 r

eq
ui

re
d

 
(s

ee
 m

et
fo

rm
in

)

In
je

ct
ab

le
. G

I s
id

e
-

e
ff

e
ct

s 
co

m
m

o
n.

 
C

o
nt

ra
in

d
ic

at
e

d
 M

EN
2 

&
 M

TC
. S

m
al

l i
nc

re
as

e 
in

 c
ho

le
cy

st
it

is
 w

it
h 

lir
ag

lu
ti

d
e

. S
m

al
l 

w
o

rs
e

ni
ng

 o
f p

re
-

ex
is

ti
ng

 D
R

 w
it

h 
se

m
ag

lu
ti

d
e

; m
o

ni
to

r 
if 

kn
o

w
n 

D
R

. P
o

ss
ib

le
 

in
cr

e
as

e
 in

 p
an

cr
e

at
it

is
. 

Po
ss

ib
le

 D
K

A
 if

 
co

nc
o

m
it

an
t 

in
su

lin
 

ra
p

id
ly

 r
e

d
uc

e
d

 o
r 

st
o

p
p

e
d

; a
ny

 r
e

d
uc

ti
o

n 
in

 in
su

lin
 s

ho
ul

d
 b

e 
d

o
ne

 in
 s

te
p

w
is

e 
m

an
ne

r 
w

it
h 

ca
re

fu
l 

SM
B

G
 (

M
H

R
A

 2
0

19
)

G
I d

is
tu

rb
an

ce
. P

o
ss

ib
le

 
in

cr
ea

se
 in

 p
an

cr
ea

ti
ti

s.
 

R
ar

el
y,

 a
na

p
hy

la
xi

s,
 

ur
ti

ca
ri

a,
 U

R
T

Is
, a

ng
io

-
o

ed
em

a 
&

 a
rt

hr
al

g
ia

.
Sm

al
l i

nc
re

as
e 

in
 H

H
F 

w
it

h 
sa

xa
g

lip
ti

n

Pe
ri

p
he

ra
l &

 
ce

nt
ra

l o
ed

em
a;

 
co

nt
ra

in
d

ic
at

ed
 in

 
he

ar
t 

fa
ilu

re
 &

 c
au

ti
o

n 
in

 m
ac

ul
ar

 o
ed

em
a.

 
In

cr
ea

se
s 

fr
ac

tu
re

 
ri

sk
. P

o
ss

ib
le

 li
nk

 
w

it
h 

b
la

d
d

er
 c

an
ce

r;
 

co
nt

ra
in

d
ic

at
ed

 
in

 u
ni

nv
es

ti
g

at
ed

 
ha

em
at

ur
ia

 &
 b

la
d

d
er

 
ca

nc
er

; d
ip

st
ic

k 
ur

in
e 

b
ef

o
re

 s
ta

rt
in

g

A
ll 

sh
o

ul
d

 h
av

e 
ac

ce
ss

 
to

 S
M

B
G

 e
sp

ec
ia

lly
 

d
ri

ve
rs

 in
 v

ie
w

 o
f r

is
k 

o
f 

hy
p

o
g

ly
ca

em
ia

. P
o

o
r 

d
ur

ab
ili

ty
 o

f e
ff

ec
t.

 
A

vo
id

 in
 f

ra
ilt

y.
 G

iv
e 

d
ri

vi
ng

 &
 h

yp
o

g
ly

ca
em

ia
 

ad
vi

ce
. w

w
w

.t
re

nd
-u

k.
o

rg
 h

av
e 

a 
us

ef
ul

 le
af

le
t 

“D
ia

b
et

es
: S

af
e 

D
ri

vi
ng

 
an

d
 t

he
 D

V
LA

”

sh
o
rt
cu
ts

 

W
h

at
 n

ex
t 

af
te

r 
m

et
fo

rm
in

?

w
w

w
.g

p
n

o
te

b
o

o
ke

d
uc

at
io

n
.c

o
m

@
G

P
n

Ed
uc

at
io

n
La

st
 U

p
d

at
ed

 D
ec

em
b

er
 2

0
19

G
lo

ss
ar

y 
o

f A
b

b
re

vi
at

io
n

s

A
C

M
: a

ll-
ca

us
e 

m
o

rt
al

it
y;

 A
SC

VD
: a

th
er

o
sc

le
ro

ti
c 

C
V

D
; B

G
: b

lo
o

d
 g

lu
co

se
; B

P
: b

lo
o

d
 p

re
ss

ur
e;

 C
rC

l: 
cr

ea
ti

ni
ne

 c
le

ar
an

ce
; 

C
V

: c
ar

d
io

va
sc

ul
ar

; C
V

D
: c

ar
d

io
va

sc
ul

ar
 d

is
ea

se
; D

K
A

: d
ia

b
et

ic
 k

et
o

ac
id

o
si

s;
 D

P
P

4:
 d

ip
ep

ti
d

yl
 p

ep
ti

d
ad

e-
4;

  
D

R
: d

ia
b

et
ic

 r
et

in
o

p
at

hy
 e

G
FR

: e
st

im
at

ed
 g

lo
m

er
ul

ar
 f

ilt
ra

ti
o

n 
ra

te
; E

SR
D

: e
nd

-s
ta

g
e 

re
na

l d
is

ea
se

 F
B

C
: f

ul
l b

lo
o

d
 c

o
un

t;
  

G
I: 

g
as

tr
o

in
te

st
in

al
; G

LP
1:

 g
lu

ca
g

o
n-

lik
e 

p
ep

ti
d

e-
1;

 H
H

F:
 h

o
sp

it
al

is
at

io
n 

fo
r 

he
ar

t 
fa

ilu
re

; I
R

: i
ns

ul
in

 r
es

is
ta

nc
e;

  
LA

: l
ac

ti
c 

ac
id

o
si

s;
 L

LA
: l

o
w

er
 li

m
b

 a
m

p
ut

at
io

ns
; M

A
C

E:
 m

aj
o

r 
ad

ve
rs

e 
ca

rd
io

va
sc

ul
ar

 e
ve

nt
s 

(c
o

m
p

o
si

te
 o

f n
o

n-
fa

ta
l 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n,
 n

o
n-

fa
ta

l s
tr

o
ke

 &
 c

ar
d

io
va

sc
ul

ar
 d

ea
th

) 
M

EN
: m

ul
ti

p
le

 e
nd

o
cr

in
e 

ne
o

p
la

si
a;

 M
I: 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
 

M
I: 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
 M

TC
: m

ed
ul

la
ry

 t
hy

ro
id

 c
an

ce
r;

 P
V

D
: p

er
ip

he
ra

l v
as

cu
la

r 
d

is
ea

se
; S

G
LT

2:
 s

o
d

iu
m

-g
lu

co
se

 c
o

-
tr

an
sp

o
rt

er
-2

; S
M

B
G

: s
el

f-
m

o
ni

to
ri

ng
 o

f b
lo

o
d

 g
lu

co
se

; U
R

TI
s:

 u
p

p
er

 r
es

p
ir

at
o

ry
 t

ra
ct

 in
fe

ct
io

ns
; U

TI
s:

 u
ri

na
ry

 t
ra

ct
 in

fe
ct

io
ns

R
ei

n
fo

rc
e 

ad
vi

ce
 o

n
 d

ie
t,

 
lif

es
ty

le
 &

 
ad

h
er

en
ce

 t
o

 
d

ru
g

 t
re

at
m

en
t

B
ig

ua
n

id
es

 (
m

et
fo

rm
in

)
SG

LT
2 

in
h

ib
it

o
rs

 
(c

an
ag

lif
lo

zi
n

, 
d

ap
ag

lif
lo

zi
n

, 
em

p
ag

lif
lo

zi
n

 &
 

er
tu

g
lif

lo
zi

n
)

G
LP

1 
re

ce
p

to
r 

ag
o

n
is

ts
 

(d
ul

ag
lu

ti
d

e,
 e

xe
n

at
id

e,
 

lir
ag

lu
ti

d
e,

 li
xi

se
n

at
id

e 
&

 s
em

ag
lu

ti
d

e)

D
P

P
4 

in
h

ib
it

o
rs

 o
r 

“g
lip

ti
n

s”
 (

al
o

g
lip

ti
n

, 
lin

ag
lip

ti
n

, s
ax

ag
lip

ti
n

, 
si

ta
g

lip
ti

n
 &

 
vi

ld
ag

lip
ti

n
)

T
h

ia
zo

lid
in

ed
io

n
es

 
(p

io
g

lit
az

o
n

e)
Su

lp
h

o
n

yl
ur

ea
s 

(g
lic

la
zi

d
e,

 g
lim

ep
ir

id
e 

&
 g

lip
iz

id
e)

M
o

d
e 

o
f 

ac
ti

o
n

D
ec

re
as

es
 h

ep
at

ic
 

g
lu

co
se

 p
ro

d
uc

ti
o

n 
&

 
re

d
uc

es
 IR

In
su

lin
-i

nd
ep

en
d

en
t;

 
in

hi
b

it
s 

re
na

l g
lu

co
se

 
re

ab
so

rp
ti

o
n 

b
y 

b
lo

ck
in

g
 S

G
LT

2 
tr

an
sp

o
rt

er

St
im

ul
at

es
 g

lu
co

se
-

d
ep

en
d

en
t 

in
su

lin
 

re
le

as
e 

fr
o

m
 t

he
 

p
an

cr
ea

s

In
cr

ea
se

s 
in

cr
et

in
 (

G
LP

1)
 

le
ve

ls
 b

y 
b

lo
ck

in
g

 
D

PP
-4

 e
nz

ym
e 

w
hi

ch
 

in
ac

ti
va

te
s 

G
LP

1

In
su

lin
-d

ep
en

d
en

t;
 

re
d

uc
es

 h
ep

at
ic

 &
 

p
er

ip
he

ra
l I

R
 a

t 
a 

m
o

le
cu

la
r 

le
ve

l

St
im

ul
at

es
 in

su
lin

 
se

cr
et

io
n 

fr
o

m
 

p
an

cr
ea

ti
c 

b
et

a-
ce

lls

G
ly

ca
em

ic
 

ef
fi

ca
cy

M
o

d
er

at
e

M
o

d
er

at
e

H
ig

h
Lo

w
/m

o
d

er
at

e
M

o
d

er
at

e
H

ig
h

Im
p

ac
t 

o
n

 
w

ei
g

h
t

W
ei

g
ht

 lo
ss

 +
W

ei
g

ht
 lo

ss
 +

+
W

ei
g

ht
 lo

ss
 +

++
W

ei
g

ht
 n

eu
tr

al
W

ei
g

ht
 g

ai
n 

++
W

ei
g

ht
 g

ai
n 

+

R
is

k 
o

f 
h

yp
o

g
ly

ca
em

ia
Lo

w
Lo

w
Lo

w
Lo

w
Lo

w
H

ig
h

C
ar

d
io

va
sc

ul
ar

 
b

en
ef

it
s

Ye
s 

- 
A

SC
V

D
Ye

s 
- 

A
SC

V
D

 &
 H

F
Ye

s 
- 

A
SC

V
D

N
o

Po
ss

ib
le

N
o

K
ey

 
ad

va
n

ta
g

es
W

el
l-

es
ta

b
lis

he
d

 &
 

co
st

-e
ff

ec
ti

ve
 (

g
en

er
ic

).
 

R
ed

uc
es

 IR
. L

eg
ac

y 
ef

fe
ct

 s
ee

n 
w

it
h 

ea
rl

y 
m

et
fo

rm
in

 t
he

ra
p

y 
- 

re
d

uc
ti

o
ns

 in
 m

aj
o

r 
d

ia
b

et
es

 c
o

m
p

lic
at

io
ns

, 
M

I &
 A

C
M

 (
U

K
PD

S 
N

EJ
M

 
20

0
8

)

R
ed

uc
ti

o
n 

in
 w

ei
g

ht
 &

 
B

P.
 R

ed
uc

ti
o

n 
in

 M
A

C
E 

&
 

H
H

F 
w

it
h 

ca
na

g
lif

lo
zi

n 
&

 
em

p
ag

lif
lo

zi
n.

 R
ed

uc
ti

o
n 

in
 H

H
F 

&
 C

V
 m

o
rt

al
it

y 
co

m
p

o
si

te
 w

it
h 

d
ap

ag
lif

lo
zi

n.
  

Sl
o

w
s 

p
ro

g
re

ss
io

n 
o

f 
re

na
l d

is
ea

se
 

Sl
o

w
s 

g
as

tr
ic

 e
m

p
ty

in
g

, 
re

d
uc

es
 a

p
p

et
it

e 
&

 
w

ei
g

ht
 lo

ss
. R

ed
uc

ti
o

n 
in

 M
A

C
E 

w
it

h 
d

ul
ag

lu
ti

d
e,

 li
ra

g
lu

ti
d

e 
&

 s
em

ag
lu

ti
d

e.
 F

ix
ed

 
in

su
lin

/G
LP

1R
A

 
co

m
b

in
at

io
n 

p
ro

d
uc

ts
 

no
w

 a
va

ila
b

le

W
el

l-
to

le
ra

te
d

. W
ei

g
ht

-
ne

ut
ra

l. 
Sa

fe
 in

 C
V

D
. 

R
ea

ss
ur

in
g

 a
d

ve
rs

e 
ef

fe
ct

 p
ro

fil
e 

W
el

l-
es

ta
b

lis
he

d
 &

 
co

st
-e

ff
ec

ti
ve

 (
g

en
er

ic
).

 
R

ed
uc

es
 IR

. B
en

ef
ic

ia
l 

ef
fe

ct
s 

in
 f

at
ty

 li
ve

r. 
R

ed
uc

ed
 r

ec
ur

re
nt

 
st

ro
ke

 &
 M

I i
n 

in
su

lin
-

re
si

st
an

t 
in

d
iv

id
ua

ls

W
el

l-
es

ta
b

lis
he

d
 &

 
co

st
-e

ff
ec

ti
ve

 (
g

en
er

ic
).

 
U

se
fu

l a
s 

re
sc

ue
 t

he
ra

p
y 

fo
r 

sy
m

p
to

m
at

ic
 

hy
p

er
g

ly
ca

em
ia

 (
e.

g
. 

p
o

ly
d

ip
si

a 
&

 p
o

ly
ur

ia
) 

an
d

 a
ls

o
 f

o
r 

st
er

o
id

-
in

d
uc

ed
 h

yp
er

g
ly

ca
em

ia

P
re

sc
ri

b
in

g
 

in
 r

en
al

 
im

p
ai

rm
en

t 
(s

ee
 r

en
al

 
p

re
sc

ri
b

in
g

 
G

P
n

o
te

b
o

o
k 

Sh
o

rt
cu

t)

M
ax

im
um

 t
o

le
ra

te
d

 d
o

se
 

to
 e

G
FR

 4
5.

 R
ed

uc
e 

d
o

se
 t

o
 5

0
0

m
g

 b
d

 if
 

eG
FR

 3
0

-4
5.

 A
vo

id
 if

 
eG

FR
 <

30

D
o

 n
o

t 
in

it
ia

te
 if

 
eG

FR
<6

0
. I

f e
G

FR
 

su
b

se
q

ue
nt

ly
 f

al
ls

 
<6

0
 c

an
ag

lif
lo

zi
n 

&
 

em
p

ag
lif

lo
zi

n 
re

q
ui

re
 

d
o

se
 t

it
ra

ti
o

n;
 c

he
ck

 
cu

rr
en

t 
B

N
F.

 A
vo

id
 a

ll 
if 

eG
FR

 <
45

Li
ra

g
lu

ti
d

e 
ca

n 
b

e 
us

ed
 in

 s
ev

er
e 

re
na

l 
im

p
ai

rm
en

t 
b

ut
 n

o
 

th
er

ap
eu

ti
c 

ex
p

er
ie

nc
e 

in
 E

SR
D

.  
D

ul
ag

lu
ti

d
e 

&
 s

em
ag

lu
ti

d
e 

ca
n 

b
e 

us
ed

 d
o

w
n 

to
 e

G
FR

 
15

.  
Ex

en
at

id
e 

b
d

 &
 

lix
is

en
at

id
e 

ca
n 

b
e 

us
ed

 d
o

w
n 

to
 e

G
FR

 3
0

.  
A

vo
id

 e
xe

na
ti

d
e 

q
w

 if
 

C
rC

l <
50

m
l/

m
in

C
an

 b
e 

us
ed

 d
o

w
n 

to
 

eG
FR

<1
5 

w
it

h 
d

o
se

 
ti

tr
at

io
n 

(n
o

 d
o

se
 

ti
tr

at
io

n 
re

q
ui

re
d

 f
o

r 
lin

ag
lip

ti
n)

C
an

 b
e 

us
ed

 d
o

w
n 

to
 

eG
FR

<1
5 

b
ut

 a
vo

id
 in

 
th

o
se

 o
n 

d
ia

ly
si

s

In
cr

ea
se

d
 r

is
k 

o
f 

hy
p

o
g

ly
ca

em
ia

 if
 

eG
FR

<6
0

; c
o

ns
id

er
 

re
d

uc
in

g
 d

o
se

. A
vo

id
 if

 
eG

FR
<3

0
. S

ev
er

al
 d

ru
g

 
in

te
ra

ct
io

ns
; c

he
ck

 
cu

rr
en

t 
B

N
F.

 

P
re

ca
ut

io
n

s 
&

  
ad

ve
rs

e 
ef

fe
ct

s
G

I s
id

e-
ef

fe
ct

s 
co

m
m

o
n;

 
“s

ta
rt

 lo
w

 g
o

 s
lo

w
”.

 
Lo

ng
-t

er
m

 u
se

 c
an

 
le

ad
 t

o
 v

it
am

in
 b

12
 

d
ef

ic
ie

nc
y;

 c
he

ck
 F

B
C

 
an

nu
al

ly
. S

ic
k 

d
ay

 
g

ui
d

an
ce

 r
eq

ui
re

d
 d

ue
 

to
 p

o
ss

ib
le

 a
ss

o
ci

at
io

n 
w

it
h 

LA
. T

em
p

o
ra

ri
ly

 
st

o
p

 t
he

 “
SA

D
M

A
N

” 
d

ru
g

s 
d

ur
in

g
 a

ny
 

ac
ut

e 
d

eh
yd

ra
ti

ng
 

ill
ne

ss
 a

nd
 r

es
ta

rt
 o

nc
e 

ea
ti

ng
 a

nd
 d

ri
nk

in
g

 
no

rm
al

ly
, u

su
al

ly
 2

4-
48

 
ho

ur
s 

la
te

r. 
 S

=S
G

LT
2 

in
hi

b
it

o
rs

 A
=A

C
E 

in
hi

b
it

o
rs

 D
=D

iu
re

ti
cs

 
M

=M
et

fo
rm

in
 A

=A
R

B
s 

N
=N

SA
ID

s

M
yc

o
ti

c 
g

en
it

al
 

in
fe

ct
io

ns
 &

 U
TI

s.
  M

H
R

A
 

20
19

 w
ar

ns
 o

f r
ar

e 
re

p
o

rt
s 

o
f F

o
ur

ni
er

’s
 

g
an

g
re

ne
; r

ei
nf

o
rc

e 
g

o
o

d
 p

er
so

na
l h

yg
ie

ne
 

&
 a

d
eq

ua
te

 h
yd

ra
ti

o
n.

  
M

H
R

A
 2

0
17

 w
ar

ns
 o

f 
p

o
ss

ib
le

 c
la

ss
 e

ffe
ct

 
o

f L
LA

 (
p

re
d

o
m

in
an

tl
y 

to
e)

; a
vo

id
 a

ll 
SG

LT
2 

in
hi

b
it

o
rs

 in
 t

ho
se

 w
it

h 
ac

ti
ve

/p
as

t 
d

ia
b

et
ic

 fo
o

t 
d

is
ea

se
 o

r 
sy

m
p

to
m

at
ic

 
PV

D
. M

H
R

A
 2

0
16

 w
ar

ns
 

o
f e

ug
ly

ca
em

ic
 D

K
A

; i
f 

su
sp

ec
te

d
 c

he
ck

 k
et

o
ne

s 
ev

en
 if

 B
G

 n
o

rm
al

.  
Si

ck
 

d
ay

 g
ui

d
an

ce
 r

eq
ui

re
d

 
(s

ee
 m

et
fo

rm
in

)

In
je

ct
ab

le
. G

I s
id

e
-

e
ff

e
ct

s 
co

m
m

o
n.

 
C

o
nt

ra
in

d
ic

at
e

d
 M

EN
2 

&
 M

TC
. S

m
al

l i
nc

re
as

e 
in

 c
ho

le
cy

st
it

is
 w

it
h 

lir
ag

lu
ti

d
e

. S
m

al
l 

w
o

rs
e

ni
ng

 o
f p

re
-

ex
is

ti
ng

 D
R

 w
it

h 
se

m
ag

lu
ti

d
e

; m
o

ni
to

r 
if 

kn
o

w
n 

D
R

. P
o

ss
ib

le
 

in
cr

e
as

e
 in

 p
an

cr
e

at
it

is
. 

Po
ss

ib
le

 D
K

A
 if

 
co

nc
o

m
it

an
t 

in
su

lin
 

ra
p

id
ly

 r
e

d
uc

e
d

 o
r 

st
o

p
p

e
d

; a
ny

 r
e

d
uc

ti
o

n 
in

 in
su

lin
 s

ho
ul

d
 b

e 
d

o
ne

 in
 s

te
p

w
is

e 
m

an
ne

r 
w

it
h 

ca
re

fu
l 

SM
B

G
 (

M
H

R
A

 2
0

19
)

G
I d

is
tu

rb
an

ce
. P

o
ss

ib
le

 
in

cr
ea

se
 in

 p
an

cr
ea

ti
ti

s.
 

R
ar

el
y,

 a
na

p
hy

la
xi

s,
 

ur
ti

ca
ri

a,
 U

R
T

Is
, a

ng
io

-
o

ed
em

a 
&

 a
rt

hr
al

g
ia

.
Sm

al
l i

nc
re

as
e 

in
 H

H
F 

w
it

h 
sa

xa
g

lip
ti

n

Pe
ri

p
he

ra
l &

 
ce

nt
ra

l o
ed

em
a;

 
co

nt
ra

in
d

ic
at

ed
 in

 
he

ar
t 

fa
ilu

re
 &

 c
au

ti
o

n 
in

 m
ac

ul
ar

 o
ed

em
a.

 
In

cr
ea

se
s 

fr
ac

tu
re

 
ri

sk
. P

o
ss

ib
le

 li
nk

 
w

it
h 

b
la

d
d

er
 c

an
ce

r;
 

co
nt

ra
in

d
ic

at
ed

 
in

 u
ni

nv
es

ti
g

at
ed

 
ha

em
at

ur
ia

 &
 b

la
d

d
er

 
ca

nc
er

; d
ip

st
ic

k 
ur

in
e 

b
ef

o
re

 s
ta

rt
in

g

A
ll 

sh
o

ul
d

 h
av

e 
ac

ce
ss

 
to

 S
M

B
G

 e
sp

ec
ia

lly
 

d
ri

ve
rs

 in
 v

ie
w

 o
f r

is
k 

o
f 

hy
p

o
g

ly
ca

em
ia

. P
o

o
r 

d
ur

ab
ili

ty
 o

f e
ff

ec
t.

 
A

vo
id

 in
 f

ra
ilt

y.
 G

iv
e 

d
ri

vi
ng

 &
 h

yp
o

g
ly

ca
em

ia
 

ad
vi

ce
. w

w
w

.t
re

nd
-u

k.
o

rg
 h

av
e 

a 
us

ef
ul

 le
af

le
t 

“D
ia

b
et

es
: S

af
e 

D
ri

vi
ng

 
an

d
 t

he
 D

V
LA

”

sh
o
rt
cu
ts

 

La
st

 u
pd

at
ed

 J
un

e 
20

19
w

w
w

.g
pn

ot
eb

oo
ke

du
ca

ti
on

.c
om

https://doi.org/10.1056/NEJMoa0806470
https://www.gpnotebookeducation.com/pdf/GPnSHORTCUTS%20Management%20of%20Hyperglycaemia%20R2%20V1%20-%20Omniamed%20Communications.pdf
https://www.gpnotebookeducation.com/pdf/GPnSHORTCUTS%20Management%20of%20Hyperglycaemia%20R2%20V1%20-%20Omniamed%20Communications.pdf
https://www.gpnotebookeducation.com/pdf/GPnSHORTCUTS%20Management%20of%20Hyperglycaemia%20R2%20V1%20-%20Omniamed%20Communications.pdf
https://www.gov.uk/drug-safety-update/sglt2-inhibitors-reports-of-fournier-s-gangrene-necrotising-fasciitis-of-the-genitalia-or-perineum
https://www.gov.uk/drug-safety-update/sglt2-inhibitors-updated-advice-on-increased-risk-of-lower-limb-amputation-mainly-toes
https://www.gov.uk/drug-safety-update/sglt2-inhibitors-updated-advice-on-the-risk-of-diabetic-ketoacidosis
https://gpnotebook.com/simplepage.cfm?ID=x2017060421413191130
https://www.gov.uk/drug-safety-update/glp-1-receptor-agonists-reports-of-diabetic-ketoacidosis-when-concomitant-insulin-was-rapidly-reduced-or-discontinued
http://trend-uk.org/wp-content/uploads/2018/03/A5_6pp_Driving_TREND_CONNECT.pdf
http://trend-uk.org/wp-content/uploads/2018/03/A5_6pp_Driving_TREND_CONNECT.pdf
https://www.gpnotebookeducation.com/

