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Prevalence and clinical factors associated with
gout in patients with diabetes and prediabetes

SIR, The relationship between gout and diabetes is com-

plex. Patients with gout have a high prevalence of type 2

diabetes [1]. Gout is also a risk factor for developing

type 2 diabetes [2]. However, patients with diabetes

have a lower risk of developing gout [3]. Although several

studies have examined the clinical associations of dia-

betes in patients with gout, the prevalence and clinical

associations of gout in patients with diabetes are not

well documented. The aim of this study was to examine

the prevalence of gout and the clinical factors associated

with gout in a large community-based group of patients

with diabetes.

We analysed data from 18 358 patients with diabetes,

impaired fasting glucose (IFG) and/or impaired glucose

tolerance (IGT) from the Diabetes Care Support Service

(DCSS) register collected by specialist nurses between

May 2007 and November 2010. The DCSS register con-

tains annually collected clinical information for all patients

with diabetes and IFG/IGT attending participating primary

health-care clinics within Auckland, New Zealand [4]. This

study was approved by the Northern X Regional Ethics

Committee. Diagnosis of diabetes mellitus, IFG and IGT

were defined according to the World Health Organization

criteria [5]. The presence of gout was determined by phys-

ician diagnosis as recorded in clinical notes. Estimated

glomerular filtration rate (eGFR) was calculated using the

Modification of Diet in Renal Disease formula [6].

Statistical analysis and modelling were performed using

SAS 9.2 (SAS Institute, Cary, NC, USA) and GraphPad

Prism 5.02 (GraphPad Software, La Jolla, CA, USA).

Prevalence values were directly standardized to Segi’s

world population with 95% confidence intervals deter-

mined using www.openepi.com (accessed 17 December

2010). Multivariate logistic regression models were used

to determine estimates for independent predictive contri-

butions of each variable for each group. All P-values are

two-sided, with P< 0.05 considered statistically

significant.

There were 733 patients with type 1 diabetes, 14 066

with type 2 diabetes and 3559 with IFG and/or IGT (IFG/

IGT). Mean (S.D.) age was 61 (14) years, diabetes disease

duration 8.6 (7.8) years, BMI 32.4 (7.5) kg/m2 and haemo-

globin A1c (HbA1c) 7.4 (1.6)%. There were 9473 (52.6%)

men; 9515 (51.8%) were European. In the entire study

group, there were 2778/18 358 (15.1%) patients with

gout. The direct age- and sex-standardized prevalence

(95% CI) of gout was 1.2% (0.5%, 1.9%) in patients with

type 1 diabetes, 16.0% (15.4%, 16.5%) in type 2 diabetes

and 14.2% (13.1%, 15.4%) in IFG/IGT (P< 0.0001 for type

1 vs both the other groups). Gout affected >20% of men

with type 2 diabetes or IFG/IGT. Ethnicity-specific preva-

lence rates of gout varied considerably in patients with

type 2 diabetes; age- and sex-adjusted prevalence (95%

CI) was 5.0% (3.7%, 6.4%) in Indian, 12.5% (11.6%,

13.3%) in European and 28.5% (26.8%, 30.3%) in Māori.

No clinical factors were independently associated with

gout in patients with type 1 diabetes (data not shown). The

following clinical factors were independently associated

with a diagnosis of gout in patients with type 2 diabetes:

age, male sex, Māori or Pacific ethnicity, lower eGFR,

BMI, lower HbA1c, higher triglycerides, diuretic use and

non-use of insulin and metformin (Table 1). In patients with

IFG/IGT, the clinical factors independently associated

with a diagnosis of gout were male sex, Māori or Pacific

ethnicity, and lower eGFR (Table 1).

This large community-based study has identified a high

prevalence of gout in patients with type 2 diabetes and

IFG/IGT, affecting one in five men. In contrast, the preva-

lence of gout in patients with type 1 diabetes was consid-

erably lower. The prevalence of gout in patients with type

2 diabetes and IFG/IGT is high compared with the esti-

mated 2009 national prevalence of gout in New Zealand of

2.7% [7]. Risk factors for gout in the general population

such as age, male sex and renal impairment [1] were also

associated with gout in this study of patients with type 2

diabetes. In addition, we have identified several diabetes-

specific factors including low HbA1c and lack of hypogly-

caemic medication that are associated with gout in this

population. These findings are consistent with previous

research that has demonstrated an inverse relationship

between serum urate and HbA1c in the general popula-

tion, particularly in men [8].

We acknowledge the potential limitations of our

study. The cross-sectional design does not allow analysis

of the direction of the relationships between gout and

diabetes. The New Zealand setting may limit the interna-

tional applicability due to high rates of gout in the

indigenous Māori population [9]. However, the regres-

sion analyses identified a number of clinical factors

associated with gout, independent of ethnicity. Although

misclassification of gout may have occurred, physician

diagnosis is standard in large epidemiological studies of

gout [1].

Gout may have implications for diabetes management:

active arthritis restricts exercise, gout may provide add-

itional complexity to dietary management, medications for

acute gout may contribute to diabetes complications and

severe gout may lead to more complex foot disease. Gout
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management should be carefully considered in the routine

clinical care of patients with type 2 diabetes and

pre-diabetes.

Rheumatology key message

. Lower HbA1c and hypoglycaemic medication
non-use are associated with gout in type 2
diabetes.

Acknowledgements

We acknowledge the work of the specialist nurses of

the Diabetes Care Support Service, and Caran Barratt-

Boyes, Counties Manukau District Health Board. Q.L.

was funded by a University of Auckland Summer

Studentship Award.

Disclosure statement: The authors have declared no

conflicts of interest.

Qiliang Liu1, Greg Gamble1, Karen Pickering2,
Sara Morton2 and Nicola Dalbeth1

1Department of Medicine, Bone Research Group, Faculty of

Medical and Health Sciences, University of Auckland and
2Diabetes Projects Trust, Auckland, New Zealand.

Accepted 29 September 2011

Correspondence to: Nicola Dalbeth, Department of Medicine,
Bone Research Group, Faculty of Medical and Health

Sciences, University of Auckland, 85 Park Rd,

Grafton, Auckland, New Zealand.

E-mail: n.dalbeth@auckland.ac.nz

References

1 Mikuls TR, Farrar JT, Bilker WB et al. Gout epidemiology:

results from the UK General Practice Research Database,

1990�1999. Ann Rheum Dis 2005;64:267�72.

2 Choi HK, De Vera MA, Krishnan E. Gout and the risk of

type 2 diabetes among men with a high cardiovascular risk

profile. Rheumatology 2008;47:1567�70.

3 Rodriguez G, Soriano LC, Choi HK. Impact of diabetes

against the future risk of developing gout. Ann Rheum Dis

2010;69:2090�4.

4 Simmons D, Fleming CE, Cutfield R et al. The Diabetes

Care Support Service for general practitioners in

Auckland. N Z Med J 1997;110:48�50.

5 World Health Organization. Definition, diagnosis and

classification of diabetes mellitus and its complications.

Part 1: diagnosis and classification of diabetes mellitus.

Geneva: World Health Organization, 1999.

6 Levey AS, Bosch JP, Lewis JB et al. A more accurate

method to estimate glomerular filtration rate from serum

creatinine: a new prediction equation. Ann Intern Med

1999;130:461�70.

7 Winnard D, Wright C, Taylor WJ et al. National prevalence

of gout derived from administrative health data in

Aotearoa New Zealand. European League Against

Rheumatism Annual Scientific Meeting, 2011. London,

UK: EULAR, 2011.T
A

B
L

E
1

C
lin

ic
a
l

fa
c
to

rs
a
s
s
o

c
ia

te
d

w
it
h

g
o

u
t

in
p

a
ti
e
n
ts

w
it
h

ty
p

e
2

d
ia

b
e
te

s
a
n
d

IF
G

/I
G

T
:

m
u
lt
iv

a
ri
a
te

lo
g

is
ti
c

re
g

re
s
s
io

n
a
n
a
ly

s
is

V
a

ri
a

b
le

T
y
p

e
2

d
ia

b
e

te
s
,

R
2
=

0
.1

5
IF

G
/I

G
T

,
R

2
=

0
.1

9

G
o

u
t

(n
=

2
2
4
8
)

N
o

g
o

u
t

(n
=

1
1
8
3
0
)

A
d

ju
s
te

d
o

d
d

s
ra

ti
o

s
(9

5
%

C
I)

P
G

o
u

t
(n

=
5
0
9
)

N
o

g
o

u
t

(n
=

3
0
5
8
)

A
d

ju
s
te

d
o

d
d

s
ra

ti
o

s
(9

5
%

C
I)

P

A
g

e
(p

e
r

y
e
a
r)

6
4
.6

(1
2
.7

)
6
0
.8

(1
3
.6

)
1
.0

3
(1

.0
2
,

1
.0

3
)

<
0
.0

0
0
1

6
4
.2

(1
2
.5

)
6
1
.4

(1
3
.5

)
1
.0

3
(1

.0
0
,

1
.0

6
)

0
.0

5
1

S
e
x

(m
a
le

vs
fe

m
a
le

),
n

(%
)

1
5
6
3

(7
0
)

5
7
1
4

(4
8
)

0
.4

7
(0

.4
0
,

0
.5

6
)

<
0
.0

0
0
1

3
9
7

(7
8
)

1
3
9
2

(4
6
)

0
.2

5
(0

.1
1
,

0
.5

3
)

0
.0

0
0
3

E
th

n
ic

it
y

(M
ā
o

ri
o

r
P

a
c
if
ic

vs
n
o

n
-P

o
ly

n
e
s
ia

n
),

n
(%

)
3
9
7

(7
8
)

3
7
5
6

(3
2
)

3
.1

8
(2

.6
8
,

3
.7

8
)

<
0
.0

0
0
1

1
7
7

(3
5
)

5
5
8

(1
8
)

4
.0

0
(2

.1
5
,

7
.4

3
)

<
0
.0

0
0
1

S
m

o
k
in

g
(y

e
s

vs
n
o

),
n

(%
)

1
1
4
0

(5
4
)

5
5
3
0

(5
0
)

1
.1

5
(0

.9
9
,

1
.3

5
)

0
.0

6
7

2
6
6

(5
8
)

1
1
9
4

(4
7
)

0
.7

1
(0

.4
1
,

1
.2

3
)

0
.2

2

e
G

F
R

(p
e
r

e
v
e
ry

1
0

m
l/
m

in
d

e
c
re

a
s
e
)

7
2
.4

(2
8
.2

)
9
6
.3

(3
1
.1

)
0
.9

8
(0

.9
8
,

0
.9

8
)

<
0
.0

0
0
1

7
8
.9

(2
3
.5

)
9
6
.5

(2
7
.7

)
0
.9

8
(0

.9
7
,

0
.9

9
)

0
.0

0
6
7

D
u
ra

ti
o

n
o

f
d

ia
b

e
te

s
(p

e
r

y
e
a
r)

8
.8

(7
.3

)
8
.0

(7
.0

)
0
.9

9
(0

.9
8
,

1
.0

0
)

0
.1

1
�

�
�

B
M

I
(p

e
r

e
v
e
ry

k
g

/m
2

in
c
re

a
s
e
)

3
4
.9

(7
.8

)
3
2
.3

(7
.4

)
1
.0

6
(1

.0
4
,

1
.0

7
)

<
0
.0

0
0
1

3
3
.8

(7
.2

)
3
2
.2

(7
.3

)
1
.0

4
(1

.0
0
,

1
.0

8
)

0
.0

7
8

H
b

A
1
c

(p
e
r

e
v
e
ry

1
%

in
c
re

a
s
e
)

7
.4

(1
.6

)
7
.6

(1
.7

)
0
.8

8
(0

.8
3
,

0
.9

3
)

<
0
.0

0
0
1

6
.2

(0
.5

)
6
.1

(0
.5

)
1
.3

4
(0

.7
5
,

2
.4

2
)

0
.3

3

S
y
s
to

lic
b

lo
o

d
p

re
s
s
u
re

(p
e
r

e
v
e
ry

m
m

H
g

)
1
3
3
.4

(1
7
.9

)
1
3
2
.6

(1
6
.9

)
1
.0

0
(1

.0
0
,

1
.0

0
)

0
.7

0
1
3
4
.4

(1
6
.4

)
1
3
4
.1

(1
6
.4

)
1
.0

1
(0

.9
9
,

1
.0

3
)

0
.2

4

D
iu

re
ti
c

u
s
e

(y
e
s

vs
n
o

),
n

(%
)

9
8
7

(4
4
)

3
4
2
9

(2
9
)

1
.2

6
(1

.0
8
,

1
.4

8
)

0
.0

0
4
2

1
6
0

(3
1
)

7
9
1

(2
6
)

1
.4

7
(0

.8
0
,

2
.7

3
)

0
.2

2

A
s
p

ir
in

u
s
e

(y
e
s

vs
n
o

),
n

(%
)

1
4
7
1

(6
5
)

7
2
9
8

(6
2
)

0
.8

8
(0

.7
5
,

1
.0

4
)

0
.1

4
2
3
3

(4
6
)

1
1
3
0

(3
7
)

1
.0

7
(0

.6
1
,

1
.8

7
)

0
.8

3

M
e
tf

o
rm

in
u
s
e

(y
e
s

vs
n
o

),
n

(%
)

1
2
5
7

(5
6
)

7
8
6
2

(6
6
)

0
.8

4
(0

.7
1
,

0
.9

9
)

0
.0

4
3

3
6

(7
.1

)
2
2
1

(7
.2

)
1
.3

0
(0

.6
0
,

2
.8

2
)

0
.5

1

In
s
u
lin

u
s
e

(y
e
s

vs
n
o

),
n

(%
)

3
9
2

(1
7
)

1
9
3
1

(1
6
)

0
.7

3
(0

.5
8
,

0
.9

2
)

0
.0

0
8

�
�

�
T

o
ta

l
c
h
o

le
s
te

ro
l
(p

e
r

e
v
e
ry

m
m

o
l/
l)

4
.5

(1
.1

)
4
.6

(1
.1

)
0
.8

8
(0

.5
7
,

1
.3

6
)

0
.5

7
4
.8

(1
.1

)
5

(1
.0

)
0
.2

1
(0

.0
1
,

3
.9

4
)

0
.3

0

L
D

L
c
h
o

le
s
te

ro
l
(p

e
r

e
v
e
ry

m
m

o
l/
l)

2
.3

(0
.9

)
2
.5

(0
.9

)
1
.0

2
(0

.6
6
,

1
.5

8
)

0
.6

9
2
.7

(0
.9

)
2
.9

(0
.9

)
3
.5

0
(0

.1
9
,

6
3
.5

0
)

0
.4

0

H
D

L
c
h
o

le
s
te

ro
l
(p

e
r

e
v
e
ry

m
m

o
l/
l)

1
.2

(0
.3

)
1
.3

(1
.0

)
0
.8

9
(0

.5
4
,

1
.4

5
)

0
.6

3
1
.2

(0
.4

)
1
.3

(0
.4

)
3
.2

0
(0

.1
8
,

5
7
.1

7
)

0
.4

3

T
ri
g

ly
c
e
ri
d

e
s

(p
e
r

e
v
e
ry

m
m

o
l/
l)

2
.3

(2
.4

)
1
.9

(1
.6

)
1
.4

7
(1

.1
9
,

1
.8

2
)

0
.0

0
0
4

2
.1

(2
.2

)
1
.8

(1
.0

)
1
.4

1
(0

.3
6
,

5
.5

9
)

0
.6

2

D
a
ta

a
re

p
re

s
e
n
te

d
a
s

m
e
a
n

(S
.D

.)
,

u
n
le

s
s

o
th

e
rw

is
e

m
e
n
ti
o

n
e
d

.
P

e
rc

e
n
ta

g
e

re
fl
e
c
ts

th
e

n
u
m

b
e
r

w
it
h

a
v
a
ila

b
le

d
a
ta

.
L
D

L
:

lo
w

d
e
n
s
it
y

lip
o

p
ro

te
in

;
H

D
L
:

h
ig

h
d

e
n
s
it
y

lip
o

p
ro

te
in

.

Letters to the Editor

758 www.rheumatology.oxfordjournals.org

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/article/51/4/757/1803079 by guest on 05 N
ovem

ber 2023



8 Choi HK, Ford ES. Haemoglobin A1c, fasting glucose,

serum C-peptide and insulin resistance in relation to

serum uric acid levels—the Third National Health and

Nutrition Examination Survey. Rheumatology 2008;47:

713�7.

9 Klemp P, Stansfield SA, Castle B, Robertson MC. Gout is

on the increase in New Zealand. Ann Rheum Dis 1997;56:

22�6.

Rheumatology 2012;51:759�761

doi:10.1093/rheumatology/ker399

Advance Access publication 5 January 2012

Goal-directed therapy for RA in routine practice is
associated with improved function in patients with
disease duration up to 15 years

SIR, Improved therapies have dramatically increased our

ability to suppress RA disease activity. Short-term goal-

directed therapy or treat-to-target, central to the manage-

ment of hypertension and diabetes, may be the next step

to increase effectiveness of RA therapy, although recent

recommendations for treat-to-target strategies acknow-

ledge the limited data from routine care (RC) [1].

Nevertheless, inducing remission is a logical short-term

goal in RA [2, 3]. Patients receiving DMARDs and achiev-

ing low disease states have less joint damage progression

[4, 5]. Patient preferences for therapy outcomes consist-

ently identify their priorities as reduced pain and mainten-

ance of function [6, 7]. Our RA Centre service routinely

uses goal-directed therapy (GDT) strategy, short-term

goal DAS-28 remission (DAS-28< 2.6). After 2 years, we

tested if this strategy improved patient function, compar-

ing RA Centre outcomes with those of clinics in the

same hospital not using this strategy.

An RC group of consecutive patients recruited from

clinics where treatment aimed to reduce signs and

symptoms with no precise goal, was compared with a

matched sample of RA Centre patients, the GDT group.

The Guy’s Hospital Research Ethics Committee approved

the study and patients gave informed consent. Patients

with RA (ACR 1987 revised criteria) [8] over the age of

18 years were recruited for assessment, with no disease-

or comorbidity-related exclusion criteria. Groups were

matched within disease duration� 2 years, age� 5 years

and sex. Rheumatologists treating the RC group were not

aware of the patient DAS-28 score. HAQ-Disability Index

(DI) was not used to guide treatment in either clinic. RC

patients were assessed on a single occasion with joint

counts and global disease activity performed by a re-

search nurse not involved in therapy decisions. Fisher’s

exact tests were used for categorical data, and Wilcoxon

signed rank sum tests for paired continuous data, almost

all non-normally distributed. Multiple logistic regression

assessed clinical factor contributions to achieving

remission, and multivariable linear regression assessed

influences on HAQ. Analyses were performed using

SPSS 15.0 and Graph Pad Prism 5.

Ninety patients were recruited to the RC group and

data compared with that collected contemporaneously

from matched GDT patients. More GDT patients received

combination DMARDs (12 vs 3%, P = 0.048) but not bio-

logics (20 vs 13%, P = 0.32). Multiple regression analysis

identified DAS-28, age, disease duration and pain VAS as

independent predictors of HAQ-DI, with the highest con-

tribution from DAS-28. Patients in the GDT group with

disease duration up to 15 years showed significantly im-

proved function compared with RC, with increasingly

large differences in patients with shorter disease duration

(Fig. 1A). Significantly more GDT patients achieved remis-

sion at all disease duration periods (Fig. 1B). Multiple

logistic regression including all patients (disease duration

up to 30 years) showed males were less likely to achieve

remission [odds ratio (OR) 0.3; 95% CI 0.1, 0.8], and pa-

tients without erosions were more likely to achieve

FIG. 1 Goal-directed therapy increases the numbers of patients in remission and reduces HAQ in patients up to disease

duration of 15 years. (A) Median HAQ is significantly lower in the GDT group at a range of disease durations.

(B) Remission was defined by DAS-28< 2.6; increased numbers of patients were in remission at all disease durations

in the GDT group. *P< 0.05, **P< 0.01.
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