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Ultrasound for the diagnosis of gout—the value of
gout lesions as defined by the Outcome Measures
in Rheumatology ultrasound group

Sara Nysom Christiansen 1,2, Mikkel Østergaard1,2, Ole Slot1, Viktoria Fana1

and Lene Terslev1,2

Abstract

Objective. To evaluate ultrasound for diagnosing gout using consensus-based Outcome Measures in
Rheumatology ultrasound definitions of gout lesions.
Methods. Ultrasound was performed in patients with clinically suspected gout. Joints (28) and tendons (26) were
binarily evaluated for the Outcome Measures in Rheumatology gout lesions—double contour (DC), tophus, aggre-
gates and erosions. Ultrasound assessment was compared with two reference standards: (i) presence of MSU
crystals in joint/tophus aspirate (primary outcome) and (ii) ACR/EULAR 2015 gout classification criteria (secondary
outcome). Both reference standards were evaluated by rheumatologists blinded to ultrasound findings. Sensitivity,
specificity, accuracy, positive predictive value and negative predictive value of each ultrasound lesion against both
reference standards were determined.
Results. Eighty-two patients (70 men), mean age 62.4 (range 19–88) years, were included. Fifty-seven patients
were MSU-positive whereas 25 patients were MSU-negative (no MSU crystals: 23; aspiration unsuccessful: 2). Of
these 25 patients, three patients were classified as ACR/EULAR-positive (i.e. totally 60 ACR/EULAR-positive
patients). All ultrasound lesions had high sensitivities for gout (0.77–0.95). DC and tophus showed high specificities
(0.88–0.95), positive predictive values (0.94–0.98) and accuracies (0.82–0.84) when both reference standards were
used. In contrast, low specificities were found for aggregates and erosions (0.32–0.59). Ultrasound of MTP joints
for DC or tophus, knee joint for DC and peroneus tendons for tophus was sufficient to identify all MSU-positive
patients with ultrasound signs of gout at any location.
Conclusion. Ultrasound-visualized DC and tophus, as defined by the Outcome Measures in Rheumatology ultra-
sound group, show high specificities, positive predictive values and accuracies for diagnosing gout and are there-
fore valid tools in clinical practice.

Key words: ultrasound, gout, diagnostic accuracy, sensitivity and specificity, MSU crystal microscopy, ACR/
EULAR classification criteria

Introduction

Gout is a common inflammatory joint disease with
increasing incidence [1, 2]. Traditionally, the diagnosis is
based upon clinical presentation of symptoms combined
with plasma urate (p-urate) levels and subsequent joint/
tophus aspiration with microscopical verification of MSU

crystals [3]. Often the diagnosis is established years
after onset of symptoms [4]. If gout is acknowledged
and treated properly, MSU crystal deposits can dissolve,
thereby preventing future gout attacks and reducing fur-
ther joint damage [5]. Therefore, timely and correct diag-
nosis of gout with subsequent appropriate management
is essential.

International guidelines [3] recommend joint/tophus
puncture in all patients with suspected gout, but this is
not always performed in clinical practice. Punctures can
be technically challenging, time consuming and some
patients decline the procedure. Although MSU crystal
microscopy can verify gout diagnosis with a specificity
of 100% [3], studies suggest that up to 25% of aspirates
are false-negative [6, 7].

Ultrasound might be useful in the diagnosis of gout
[8–11]. MSU crystals reflect the ultrasound beams more
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はじめに
•国際的なガイドラインでは、痛⾵を疑う全ての患者で

関節穿刺を推奨している。

•しかし実臨床では、時間的・技術的な問題があったり
患者が同意しないため全例で穿刺ができるわけではない。



•関節エコーは⾮侵襲的で、痛⾵診断にも有⽤かもしれない。

• 2015年にOutcome Measures in Rheumatology 
(OMERACT) ultrasound groupが痛⾵病変の超⾳波所⾒の
定義を作成した。

Rheumatology (Oxford) 2015;54:1797-805



Double contour sign (DC)

Identification of sites for reduced joint/tendon set

Identification of sites for a reduced joint/tendon set was

performed post hoc. Joint and tendon regions were
selected for the model consecutively based on the fre-
quency of DC and/or tophi in evaluated regions in MSU-

positive patients.
Among MSU-positive patients, ultrasound of MTP1

joints showed signs of MSU-deposits (DC/tophi) in 49 out

of the 57 patients (Table 3). A bilateral ultrasound exam-
ination of solely the MTP1 joints would therefore have

had a sensitivity of 0.86 in these patients. Had ultrasound
examination include all MTP joints bilaterally, sensitivity

would have been 0.89 (51/57). A further addition of knee
joints (for DC) would have increased sensitivity to 0.91
and additionally including peroneus tendons (for tophus)

would have increased the sensitivity to a maximal 0.93,
since four patients showed no ultrasound signs of crystal

deposits (no DC/tophus) in any region (Table 3).

Prediction of presence of MSU crystals in patients

In the univariate logistic regression analyses, male gen-
der, numbers of joint attacks within 12 weeks, forefoot

involvement, p-urate level, and ultrasound presence of
tophus, DC and aggregates were all predictive for pres-

ence of MSU crystals. In the multivariable logistic re-
gression analyses only p-urate levels and ultrasound

presence of tophus in joints/tendons showed predictive
value [odds ratio! 1.89 (1.07, 3.34), P! 0.03 and odds

ratio!7.31(2.22, 24.06), P!0.001, respectively]
(Table 4).

Discussion

This study is the first to systematically evaluate the diag-
nostic properties of the consensus-based OMERACT
ultrasound gout lesions by comparison with MSU crystal
microscopy and the ACR/EULAR classification criteria as
reference standards. All four ultrasound gout lesions
showed high sensitivities for the disease, although none
of the lesions showed a sensitivity of 100%, which
means that some gout patients were missed by ultra-
sound. Only DC and tophus showed high specificities,
accuracies and PPVs independently of applied reference
standard. Thus, when joint/tophus puncture is not pos-
sible, using ultrasound findings of DC or tophus in the
diagnosis of gout is a valid tool in clinical practice and
the study thereby also indicates that the two ultrasound
findings have concurrent validity. In contrast, low specif-
icities and PPVs of aggregates and erosions demonstrate
these two findings as being non-specific for gout.
Similarly, inflammatory lesions showed high sensitivities
but low specificities for gout independently of applied ref-
erence standards. The distribution pattern of ultrasound-
detected inflammatory lesions as well as patients’ self-
reported pain regions were in accordance with expect-
ation for gout vs non-gout patients, since MSU-positive
patients had a higher degree of lower extremity involve-
ment, whereas MSU-negative patients more commonly
showed wrist involvement. Whether an added diagnostic
value could be seen if inflammatory lesions and structural
gout lesions were found concurrently in joints or tendons
is an interesting target for future studies.

FIG. 1 Ultrasonography in four different gout patients visualising examples of the four ultrasound gout lesions

First MTP1 joints, longitudinal view. (A–C) Ultrasound of the anterior aspect of MTP1 joints showing (A) a well-defined
double contour sign (arrowheads), (B) a large hyperechoic tophus (large arrows) and (C) small hyperechoic aggre-
gates (small arrows). (D) Ultrasound of the medial aspect of a MTP1 joint. Tophaceous deposits (large arrows) have
resulted in erosive changes (asterisk). m: metatarsal head; p: phalangeal base.

Ultrasound for the diagnosis of gout

https://academic.oup.com/rheumatology 245
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MTP1の⻑軸像

関節の硝⼦軟⾻の表層に⾒られ
る異常な⾼エコー帯で、超⾳波
照射⾓によらず観察される。

整であることも不整であること
もあり、また連続であることも
不連続であることもある。



Tophus

Identification of sites for reduced joint/tendon set

Identification of sites for a reduced joint/tendon set was

performed post hoc. Joint and tendon regions were
selected for the model consecutively based on the fre-
quency of DC and/or tophi in evaluated regions in MSU-

positive patients.
Among MSU-positive patients, ultrasound of MTP1

joints showed signs of MSU-deposits (DC/tophi) in 49 out

of the 57 patients (Table 3). A bilateral ultrasound exam-
ination of solely the MTP1 joints would therefore have

had a sensitivity of 0.86 in these patients. Had ultrasound
examination include all MTP joints bilaterally, sensitivity

would have been 0.89 (51/57). A further addition of knee
joints (for DC) would have increased sensitivity to 0.91
and additionally including peroneus tendons (for tophus)

would have increased the sensitivity to a maximal 0.93,
since four patients showed no ultrasound signs of crystal

deposits (no DC/tophus) in any region (Table 3).

Prediction of presence of MSU crystals in patients

In the univariate logistic regression analyses, male gen-
der, numbers of joint attacks within 12 weeks, forefoot

involvement, p-urate level, and ultrasound presence of
tophus, DC and aggregates were all predictive for pres-

ence of MSU crystals. In the multivariable logistic re-
gression analyses only p-urate levels and ultrasound

presence of tophus in joints/tendons showed predictive
value [odds ratio! 1.89 (1.07, 3.34), P! 0.03 and odds

ratio!7.31(2.22, 24.06), P!0.001, respectively]
(Table 4).

Discussion

This study is the first to systematically evaluate the diag-
nostic properties of the consensus-based OMERACT
ultrasound gout lesions by comparison with MSU crystal
microscopy and the ACR/EULAR classification criteria as
reference standards. All four ultrasound gout lesions
showed high sensitivities for the disease, although none
of the lesions showed a sensitivity of 100%, which
means that some gout patients were missed by ultra-
sound. Only DC and tophus showed high specificities,
accuracies and PPVs independently of applied reference
standard. Thus, when joint/tophus puncture is not pos-
sible, using ultrasound findings of DC or tophus in the
diagnosis of gout is a valid tool in clinical practice and
the study thereby also indicates that the two ultrasound
findings have concurrent validity. In contrast, low specif-
icities and PPVs of aggregates and erosions demonstrate
these two findings as being non-specific for gout.
Similarly, inflammatory lesions showed high sensitivities
but low specificities for gout independently of applied ref-
erence standards. The distribution pattern of ultrasound-
detected inflammatory lesions as well as patients’ self-
reported pain regions were in accordance with expect-
ation for gout vs non-gout patients, since MSU-positive
patients had a higher degree of lower extremity involve-
ment, whereas MSU-negative patients more commonly
showed wrist involvement. Whether an added diagnostic
value could be seen if inflammatory lesions and structural
gout lesions were found concurrently in joints or tendons
is an interesting target for future studies.

FIG. 1 Ultrasonography in four different gout patients visualising examples of the four ultrasound gout lesions

First MTP1 joints, longitudinal view. (A–C) Ultrasound of the anterior aspect of MTP1 joints showing (A) a well-defined
double contour sign (arrowheads), (B) a large hyperechoic tophus (large arrows) and (C) small hyperechoic aggre-
gates (small arrows). (D) Ultrasound of the medial aspect of a MTP1 joint. Tophaceous deposits (large arrows) have
resulted in erosive changes (asterisk). m: metatarsal head; p: phalangeal base.

Ultrasound for the diagnosis of gout
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MTP1の⻑軸像

周囲を囲まれた不均⼀な
⾼エコーあるいは低エコー
の集合体で、⼩さな無エ
コーの辺縁に囲まれること
もある。

アコースティックシャドー
を呈することもあれば呈さ
ないこともある。



Aggregates

Identification of sites for reduced joint/tendon set

Identification of sites for a reduced joint/tendon set was

performed post hoc. Joint and tendon regions were
selected for the model consecutively based on the fre-
quency of DC and/or tophi in evaluated regions in MSU-

positive patients.
Among MSU-positive patients, ultrasound of MTP1

joints showed signs of MSU-deposits (DC/tophi) in 49 out

of the 57 patients (Table 3). A bilateral ultrasound exam-
ination of solely the MTP1 joints would therefore have

had a sensitivity of 0.86 in these patients. Had ultrasound
examination include all MTP joints bilaterally, sensitivity

would have been 0.89 (51/57). A further addition of knee
joints (for DC) would have increased sensitivity to 0.91
and additionally including peroneus tendons (for tophus)

would have increased the sensitivity to a maximal 0.93,
since four patients showed no ultrasound signs of crystal

deposits (no DC/tophus) in any region (Table 3).

Prediction of presence of MSU crystals in patients

In the univariate logistic regression analyses, male gen-
der, numbers of joint attacks within 12 weeks, forefoot

involvement, p-urate level, and ultrasound presence of
tophus, DC and aggregates were all predictive for pres-

ence of MSU crystals. In the multivariable logistic re-
gression analyses only p-urate levels and ultrasound

presence of tophus in joints/tendons showed predictive
value [odds ratio! 1.89 (1.07, 3.34), P! 0.03 and odds

ratio!7.31(2.22, 24.06), P!0.001, respectively]
(Table 4).

Discussion

This study is the first to systematically evaluate the diag-
nostic properties of the consensus-based OMERACT
ultrasound gout lesions by comparison with MSU crystal
microscopy and the ACR/EULAR classification criteria as
reference standards. All four ultrasound gout lesions
showed high sensitivities for the disease, although none
of the lesions showed a sensitivity of 100%, which
means that some gout patients were missed by ultra-
sound. Only DC and tophus showed high specificities,
accuracies and PPVs independently of applied reference
standard. Thus, when joint/tophus puncture is not pos-
sible, using ultrasound findings of DC or tophus in the
diagnosis of gout is a valid tool in clinical practice and
the study thereby also indicates that the two ultrasound
findings have concurrent validity. In contrast, low specif-
icities and PPVs of aggregates and erosions demonstrate
these two findings as being non-specific for gout.
Similarly, inflammatory lesions showed high sensitivities
but low specificities for gout independently of applied ref-
erence standards. The distribution pattern of ultrasound-
detected inflammatory lesions as well as patients’ self-
reported pain regions were in accordance with expect-
ation for gout vs non-gout patients, since MSU-positive
patients had a higher degree of lower extremity involve-
ment, whereas MSU-negative patients more commonly
showed wrist involvement. Whether an added diagnostic
value could be seen if inflammatory lesions and structural
gout lesions were found concurrently in joints or tendons
is an interesting target for future studies.

FIG. 1 Ultrasonography in four different gout patients visualising examples of the four ultrasound gout lesions

First MTP1 joints, longitudinal view. (A–C) Ultrasound of the anterior aspect of MTP1 joints showing (A) a well-defined
double contour sign (arrowheads), (B) a large hyperechoic tophus (large arrows) and (C) small hyperechoic aggre-
gates (small arrows). (D) Ultrasound of the medial aspect of a MTP1 joint. Tophaceous deposits (large arrows) have
resulted in erosive changes (asterisk). m: metatarsal head; p: phalangeal base.

Ultrasound for the diagnosis of gout
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MTP1の⻑軸像

ゲイン調整を最⼩にした
とき、あるいは超⾳波照
射⾓を変化させた時でも
⾼度の反射率を維持する
不均⼀な⾼エコー。

時にアコースティック
シャドーを呈するかもし
れない。



Erosion

Identification of sites for reduced joint/tendon set

Identification of sites for a reduced joint/tendon set was

performed post hoc. Joint and tendon regions were
selected for the model consecutively based on the fre-
quency of DC and/or tophi in evaluated regions in MSU-

positive patients.
Among MSU-positive patients, ultrasound of MTP1

joints showed signs of MSU-deposits (DC/tophi) in 49 out

of the 57 patients (Table 3). A bilateral ultrasound exam-
ination of solely the MTP1 joints would therefore have

had a sensitivity of 0.86 in these patients. Had ultrasound
examination include all MTP joints bilaterally, sensitivity

would have been 0.89 (51/57). A further addition of knee
joints (for DC) would have increased sensitivity to 0.91
and additionally including peroneus tendons (for tophus)

would have increased the sensitivity to a maximal 0.93,
since four patients showed no ultrasound signs of crystal

deposits (no DC/tophus) in any region (Table 3).

Prediction of presence of MSU crystals in patients

In the univariate logistic regression analyses, male gen-
der, numbers of joint attacks within 12 weeks, forefoot

involvement, p-urate level, and ultrasound presence of
tophus, DC and aggregates were all predictive for pres-

ence of MSU crystals. In the multivariable logistic re-
gression analyses only p-urate levels and ultrasound

presence of tophus in joints/tendons showed predictive
value [odds ratio! 1.89 (1.07, 3.34), P! 0.03 and odds

ratio!7.31(2.22, 24.06), P!0.001, respectively]
(Table 4).

Discussion

This study is the first to systematically evaluate the diag-
nostic properties of the consensus-based OMERACT
ultrasound gout lesions by comparison with MSU crystal
microscopy and the ACR/EULAR classification criteria as
reference standards. All four ultrasound gout lesions
showed high sensitivities for the disease, although none
of the lesions showed a sensitivity of 100%, which
means that some gout patients were missed by ultra-
sound. Only DC and tophus showed high specificities,
accuracies and PPVs independently of applied reference
standard. Thus, when joint/tophus puncture is not pos-
sible, using ultrasound findings of DC or tophus in the
diagnosis of gout is a valid tool in clinical practice and
the study thereby also indicates that the two ultrasound
findings have concurrent validity. In contrast, low specif-
icities and PPVs of aggregates and erosions demonstrate
these two findings as being non-specific for gout.
Similarly, inflammatory lesions showed high sensitivities
but low specificities for gout independently of applied ref-
erence standards. The distribution pattern of ultrasound-
detected inflammatory lesions as well as patients’ self-
reported pain regions were in accordance with expect-
ation for gout vs non-gout patients, since MSU-positive
patients had a higher degree of lower extremity involve-
ment, whereas MSU-negative patients more commonly
showed wrist involvement. Whether an added diagnostic
value could be seen if inflammatory lesions and structural
gout lesions were found concurrently in joints or tendons
is an interesting target for future studies.

FIG. 1 Ultrasonography in four different gout patients visualising examples of the four ultrasound gout lesions

First MTP1 joints, longitudinal view. (A–C) Ultrasound of the anterior aspect of MTP1 joints showing (A) a well-defined
double contour sign (arrowheads), (B) a large hyperechoic tophus (large arrows) and (C) small hyperechoic aggre-
gates (small arrows). (D) Ultrasound of the medial aspect of a MTP1 joint. Tophaceous deposits (large arrows) have
resulted in erosive changes (asterisk). m: metatarsal head; p: phalangeal base.

Ultrasound for the diagnosis of gout
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MTP1の⻑軸像

⾻表⾯の関節内外の不連続性。

横断像と縦断像の2⾯で観察
される。



⽬的
痛⾵が疑われた患者コホートで、

1) 顕微鏡でのMSU結晶検出をreference standard
2) ACR/EULAR 2015分類基準をreference standard

とした場合に、痛⾵と診断された患者に対する、
OMERACT-defined US lesionの診断的価値を評価すること。



研究デザイン

デンマークのリウマチ脊椎センターで
実施された前向き横断観察研究



患者
•期間：2017年1⽉から2018年10⽉

•プライマリケア医あるいは他科で痛⾵が疑われ
紹介された18歳以上の患者

•除外：6週間以内にステロイド局注や内服をした患者



⽅法
•臨床評価：US所⾒をブラインドされた評価者により

60関節を評価

•検査：⾎清尿酸値、eGFR、HbA1c、脂質、CRP

• Patient reported outcomes：
検査時点の疼痛(VAS)、関節や腱の慢性疼痛、HAQ



⽅法 --- エコー
• 使⽤機種：GE LogiqE9 ML-6-15 linear-array transducer



⽅法 --- エコー
• 検査部位 (いずれも両側)

・関節：MCP1-5, ⼿, 肘, MTP1-5, 距腿関節, 膝
・腱：⼿伸筋腱1-6区画, ⻑短腓⾻筋腱, 後脛⾻筋腱
・腱付着部：上腕三頭筋, ⼤腿四頭筋, 膝蓋靭帯近位・遠位

アキレス腱

• 4つの痛⾵所⾒は”あり”, ”なし”で評価
• 滑膜炎はOMERACT scoring systemでGS/PDを評価
• 腱はOMERACT tenosynovitis scoring systemで評価
• 滑膜炎/腱鞘滑膜炎はGS≧1+PD≧1と定義
• 滑膜/腱のGSとPDスコアを合計して点数化する



結果



TABLE 1 Demographic and baseline characteristics (n! 82)

Crystal microscopy reference (no. 82) ACR/EULAR class. criteria reference (no. 82)

Characteristic MSU-positivea

(n 5 57)
MSU-negativea

(n 5 25)
ACR/EULAR-
positivea

(n 5 60)

ACR/EULAR-
negativea

(n 5 22)

Age, mean (S.D.) [range],
years

62.4 (14.8) [19–88] 57.7 (14.5) [26–86] 61.6 (15.4) [19–88] 59.0 (13.3) [37–86]

Male sex, n (%) 53 (93) 17 (68) 56 (93) 14 (64)
BMI, mean (S.D.) [range],

kg/m2
29.8 (6.4)

[18.9–49.9]
29.3 (7.1)

[20.6–52.8]
29.8 (6.3)
[18.9–49.9]

29.3 (7.3)
[20.6–52.8]

Units of alcohol per day,
median (IQR) [range]

1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9] 1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9]

No. of smokers, n (%) 30 (53) 14 (56) 32 (53) 12 (55)
No. of patients with comor-

bidities, n (%)
40 (70) 20 (80) 42 (70) 18 (82)

Most common comorbidities, n (%)
Cardiovascular diseasesb 16 (28) 6 (24) 16 (27) 6 (27)
Diabetes 11 (19) 3 (12) 12 (20) 2 (9)
Hypertension 38 (67) 14 (56) 40 (67) 12 (55)
Kidney disease 18 (32) 3 (12) 18 (30) 3 (14)

Self-reported disease dur-
ation, median (IQR)
[range], months

84 (36–130) [1–468] 36 (7–108) [0.3–360] 84 (36–135) [1–468] 36 (7–108) [0.3–360]

No. of joint attacks within
12 weeks, median (IQR)
[range]

2 (1–4) [0–12] 1 (0–1) [0–8] 2 (1–4) [0–12] 1 (0–1) [0–4]

No. of joint attacks within
4 weeks, median (IQR)
[range]

1 (1–1) [0–5] 1 (0–1) [0–2] 1 (1–2) [0–5] 1 (0–1) [0–1]

No. of patients with self-
reported chronic (every-
day) pain, n (%)

19 (33) 10 (40) 19 (32) 10 (45)

No. of patients with self-reported joint attacks (ever) in different anatomic regions, n (%)
Fore- and midfoot 52 (91) 16 (64) 55 (92) 13 (59)
Ankle region (incl. Achilles
tendon)

24 (42) 8 (32) 25 (42) 7 (32)

Knee 21 (37) 6 (24) 21 (35) 6 (27)
Finger and/or wrist 16 (28) 15 (60) 16 (27) 15 (68)
Elbow (incl. olecranon
bursa)

4 (7) 0 (0) 4 (7) 0 (0)

VAS pain 0–100, median
(IQR) [range]

40 (15–55) [0–85] 30 (15–70) [0–90] 35 (15–55) [0–85] 33 (15–75) [0–90]

HAQ, median (IQR) [range] 0 (0–0.625) [0–2] 0.25 (0–0.75) [0–2.125] 0.0 (0–0.5) [0–2] 0.5 (0–0.75) [0–2.125]
No. of tender joints (0–60),

median (IQR) [range]
3 (1–4) [0–26] 1 (1–2) [0–11] 2 (1–4) [0–26] 1 (1–3) [0–11]

No. of swollen joints (0–60),
median (IQR) [range]

1 (0–3) [0–14] 1 (1–2), [0–4] 1 (0–3) [0–14] 1 (0–2) [0–4]

No. of patients with possible
tophus formation at clinic-
al joint examination, n (%)

3 (5) 0 (0) 3 (5) 0 (0)

p-Urate, mean (S.D.) [range],
mmol/l

0.51 (0.10)
[0.33–0.78]

0.39 (0.12)
[0.22–0.64]

0.50 (0.10)
[0.33–0.78]

0.38 (0.12)
[0.22–0.64]

CRP, median (IQR) [range],
mg/l

3.4 (1–14) [0.3–99] 6.5 (1.3–37) [0.3–170] 3.3 (1–14) [0.3–99] 10.3 (1.5–38) [0.3–170]

eGFR, median (IQR) [range],
ml/min

78 (58–90) [20–90] 86 (74–90) [50–91] 78 (58–90) [20–90] 85 (71–90) [50–91]

HbA1c, mean (S.D.) [range],
mmol/mol

40.8 (8.7) [29–68] 37.1 (7.3) [28–65] 40.6 (8.7) [29–68] 37.3 (7.4) [28–65]

Cholesterol, mean (S.D.)
[range], mmol/l

4.9 (1.3) [2.5–8.4] 4.9 (1.0) [2.7–6.4] 4.9 (1.3) [2.5–8.4] 4.9 (0.88) [3.2–6.4]

aBetween group differences (MSU-positive against MSU-negative and ACR/EULAR-positive against ACR/EULAR-negative)
are evaluated using Mann–Witney U-test and bold type values indicates P-values <0.05. bCardiovascular diseases were
defined as previous or present atherosclerosis, heart attack, stroke, heart failure, arrhythmia or heart valve problems. ACR/
EULAR-positive: fulfilling the ACR/EULAR 2015 classification criteria for gout; eGFR: estimated glomerular filtration rate;
HbA1C: haemoglobin A1c; IQR: interquartile range; VAS: visual analogue scale.
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・25名中23名が結晶陰性、2名が穿刺不成功
・25名中3名がACR/EULAR分類基準を満たした



TABLE 1 Demographic and baseline characteristics (n! 82)

Crystal microscopy reference (no. 82) ACR/EULAR class. criteria reference (no. 82)

Characteristic MSU-positivea

(n 5 57)
MSU-negativea

(n 5 25)
ACR/EULAR-
positivea

(n 5 60)

ACR/EULAR-
negativea

(n 5 22)

Age, mean (S.D.) [range],
years

62.4 (14.8) [19–88] 57.7 (14.5) [26–86] 61.6 (15.4) [19–88] 59.0 (13.3) [37–86]

Male sex, n (%) 53 (93) 17 (68) 56 (93) 14 (64)
BMI, mean (S.D.) [range],

kg/m2
29.8 (6.4)

[18.9–49.9]
29.3 (7.1)

[20.6–52.8]
29.8 (6.3)
[18.9–49.9]

29.3 (7.3)
[20.6–52.8]

Units of alcohol per day,
median (IQR) [range]

1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9] 1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9]

No. of smokers, n (%) 30 (53) 14 (56) 32 (53) 12 (55)
No. of patients with comor-

bidities, n (%)
40 (70) 20 (80) 42 (70) 18 (82)

Most common comorbidities, n (%)
Cardiovascular diseasesb 16 (28) 6 (24) 16 (27) 6 (27)
Diabetes 11 (19) 3 (12) 12 (20) 2 (9)
Hypertension 38 (67) 14 (56) 40 (67) 12 (55)
Kidney disease 18 (32) 3 (12) 18 (30) 3 (14)

Self-reported disease dur-
ation, median (IQR)
[range], months

84 (36–130) [1–468] 36 (7–108) [0.3–360] 84 (36–135) [1–468] 36 (7–108) [0.3–360]

No. of joint attacks within
12 weeks, median (IQR)
[range]

2 (1–4) [0–12] 1 (0–1) [0–8] 2 (1–4) [0–12] 1 (0–1) [0–4]

No. of joint attacks within
4 weeks, median (IQR)
[range]

1 (1–1) [0–5] 1 (0–1) [0–2] 1 (1–2) [0–5] 1 (0–1) [0–1]

No. of patients with self-
reported chronic (every-
day) pain, n (%)

19 (33) 10 (40) 19 (32) 10 (45)

No. of patients with self-reported joint attacks (ever) in different anatomic regions, n (%)
Fore- and midfoot 52 (91) 16 (64) 55 (92) 13 (59)
Ankle region (incl. Achilles
tendon)

24 (42) 8 (32) 25 (42) 7 (32)

Knee 21 (37) 6 (24) 21 (35) 6 (27)
Finger and/or wrist 16 (28) 15 (60) 16 (27) 15 (68)
Elbow (incl. olecranon
bursa)

4 (7) 0 (0) 4 (7) 0 (0)

VAS pain 0–100, median
(IQR) [range]

40 (15–55) [0–85] 30 (15–70) [0–90] 35 (15–55) [0–85] 33 (15–75) [0–90]

HAQ, median (IQR) [range] 0 (0–0.625) [0–2] 0.25 (0–0.75) [0–2.125] 0.0 (0–0.5) [0–2] 0.5 (0–0.75) [0–2.125]
No. of tender joints (0–60),

median (IQR) [range]
3 (1–4) [0–26] 1 (1–2) [0–11] 2 (1–4) [0–26] 1 (1–3) [0–11]

No. of swollen joints (0–60),
median (IQR) [range]

1 (0–3) [0–14] 1 (1–2), [0–4] 1 (0–3) [0–14] 1 (0–2) [0–4]

No. of patients with possible
tophus formation at clinic-
al joint examination, n (%)

3 (5) 0 (0) 3 (5) 0 (0)

p-Urate, mean (S.D.) [range],
mmol/l

0.51 (0.10)
[0.33–0.78]

0.39 (0.12)
[0.22–0.64]

0.50 (0.10)
[0.33–0.78]

0.38 (0.12)
[0.22–0.64]

CRP, median (IQR) [range],
mg/l

3.4 (1–14) [0.3–99] 6.5 (1.3–37) [0.3–170] 3.3 (1–14) [0.3–99] 10.3 (1.5–38) [0.3–170]

eGFR, median (IQR) [range],
ml/min

78 (58–90) [20–90] 86 (74–90) [50–91] 78 (58–90) [20–90] 85 (71–90) [50–91]

HbA1c, mean (S.D.) [range],
mmol/mol

40.8 (8.7) [29–68] 37.1 (7.3) [28–65] 40.6 (8.7) [29–68] 37.3 (7.4) [28–65]

Cholesterol, mean (S.D.)
[range], mmol/l

4.9 (1.3) [2.5–8.4] 4.9 (1.0) [2.7–6.4] 4.9 (1.3) [2.5–8.4] 4.9 (0.88) [3.2–6.4]

aBetween group differences (MSU-positive against MSU-negative and ACR/EULAR-positive against ACR/EULAR-negative)
are evaluated using Mann–Witney U-test and bold type values indicates P-values <0.05. bCardiovascular diseases were
defined as previous or present atherosclerosis, heart attack, stroke, heart failure, arrhythmia or heart valve problems. ACR/
EULAR-positive: fulfilling the ACR/EULAR 2015 classification criteria for gout; eGFR: estimated glomerular filtration rate;
HbA1C: haemoglobin A1c; IQR: interquartile range; VAS: visual analogue scale.
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TABLE 1 Demographic and baseline characteristics (n! 82)

Crystal microscopy reference (no. 82) ACR/EULAR class. criteria reference (no. 82)

Characteristic MSU-positivea

(n 5 57)
MSU-negativea

(n 5 25)
ACR/EULAR-
positivea

(n 5 60)

ACR/EULAR-
negativea

(n 5 22)

Age, mean (S.D.) [range],
years

62.4 (14.8) [19–88] 57.7 (14.5) [26–86] 61.6 (15.4) [19–88] 59.0 (13.3) [37–86]

Male sex, n (%) 53 (93) 17 (68) 56 (93) 14 (64)
BMI, mean (S.D.) [range],

kg/m2
29.8 (6.4)

[18.9–49.9]
29.3 (7.1)

[20.6–52.8]
29.8 (6.3)
[18.9–49.9]

29.3 (7.3)
[20.6–52.8]

Units of alcohol per day,
median (IQR) [range]

1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9] 1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9]

No. of smokers, n (%) 30 (53) 14 (56) 32 (53) 12 (55)
No. of patients with comor-

bidities, n (%)
40 (70) 20 (80) 42 (70) 18 (82)

Most common comorbidities, n (%)
Cardiovascular diseasesb 16 (28) 6 (24) 16 (27) 6 (27)
Diabetes 11 (19) 3 (12) 12 (20) 2 (9)
Hypertension 38 (67) 14 (56) 40 (67) 12 (55)
Kidney disease 18 (32) 3 (12) 18 (30) 3 (14)

Self-reported disease dur-
ation, median (IQR)
[range], months

84 (36–130) [1–468] 36 (7–108) [0.3–360] 84 (36–135) [1–468] 36 (7–108) [0.3–360]

No. of joint attacks within
12 weeks, median (IQR)
[range]

2 (1–4) [0–12] 1 (0–1) [0–8] 2 (1–4) [0–12] 1 (0–1) [0–4]

No. of joint attacks within
4 weeks, median (IQR)
[range]

1 (1–1) [0–5] 1 (0–1) [0–2] 1 (1–2) [0–5] 1 (0–1) [0–1]

No. of patients with self-
reported chronic (every-
day) pain, n (%)

19 (33) 10 (40) 19 (32) 10 (45)

No. of patients with self-reported joint attacks (ever) in different anatomic regions, n (%)
Fore- and midfoot 52 (91) 16 (64) 55 (92) 13 (59)
Ankle region (incl. Achilles
tendon)

24 (42) 8 (32) 25 (42) 7 (32)

Knee 21 (37) 6 (24) 21 (35) 6 (27)
Finger and/or wrist 16 (28) 15 (60) 16 (27) 15 (68)
Elbow (incl. olecranon
bursa)

4 (7) 0 (0) 4 (7) 0 (0)

VAS pain 0–100, median
(IQR) [range]

40 (15–55) [0–85] 30 (15–70) [0–90] 35 (15–55) [0–85] 33 (15–75) [0–90]

HAQ, median (IQR) [range] 0 (0–0.625) [0–2] 0.25 (0–0.75) [0–2.125] 0.0 (0–0.5) [0–2] 0.5 (0–0.75) [0–2.125]
No. of tender joints (0–60),

median (IQR) [range]
3 (1–4) [0–26] 1 (1–2) [0–11] 2 (1–4) [0–26] 1 (1–3) [0–11]

No. of swollen joints (0–60),
median (IQR) [range]

1 (0–3) [0–14] 1 (1–2), [0–4] 1 (0–3) [0–14] 1 (0–2) [0–4]

No. of patients with possible
tophus formation at clinic-
al joint examination, n (%)

3 (5) 0 (0) 3 (5) 0 (0)

p-Urate, mean (S.D.) [range],
mmol/l

0.51 (0.10)
[0.33–0.78]

0.39 (0.12)
[0.22–0.64]

0.50 (0.10)
[0.33–0.78]

0.38 (0.12)
[0.22–0.64]

CRP, median (IQR) [range],
mg/l

3.4 (1–14) [0.3–99] 6.5 (1.3–37) [0.3–170] 3.3 (1–14) [0.3–99] 10.3 (1.5–38) [0.3–170]

eGFR, median (IQR) [range],
ml/min

78 (58–90) [20–90] 86 (74–90) [50–91] 78 (58–90) [20–90] 85 (71–90) [50–91]

HbA1c, mean (S.D.) [range],
mmol/mol

40.8 (8.7) [29–68] 37.1 (7.3) [28–65] 40.6 (8.7) [29–68] 37.3 (7.4) [28–65]

Cholesterol, mean (S.D.)
[range], mmol/l

4.9 (1.3) [2.5–8.4] 4.9 (1.0) [2.7–6.4] 4.9 (1.3) [2.5–8.4] 4.9 (0.88) [3.2–6.4]

aBetween group differences (MSU-positive against MSU-negative and ACR/EULAR-positive against ACR/EULAR-negative)
are evaluated using Mann–Witney U-test and bold type values indicates P-values <0.05. bCardiovascular diseases were
defined as previous or present atherosclerosis, heart attack, stroke, heart failure, arrhythmia or heart valve problems. ACR/
EULAR-positive: fulfilling the ACR/EULAR 2015 classification criteria for gout; eGFR: estimated glomerular filtration rate;
HbA1C: haemoglobin A1c; IQR: interquartile range; VAS: visual analogue scale.
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TABLE 1 Demographic and baseline characteristics (n! 82)

Crystal microscopy reference (no. 82) ACR/EULAR class. criteria reference (no. 82)

Characteristic MSU-positivea

(n 5 57)
MSU-negativea

(n 5 25)
ACR/EULAR-
positivea

(n 5 60)

ACR/EULAR-
negativea

(n 5 22)

Age, mean (S.D.) [range],
years

62.4 (14.8) [19–88] 57.7 (14.5) [26–86] 61.6 (15.4) [19–88] 59.0 (13.3) [37–86]

Male sex, n (%) 53 (93) 17 (68) 56 (93) 14 (64)
BMI, mean (S.D.) [range],

kg/m2
29.8 (6.4)

[18.9–49.9]
29.3 (7.1)

[20.6–52.8]
29.8 (6.3)
[18.9–49.9]

29.3 (7.3)
[20.6–52.8]

Units of alcohol per day,
median (IQR) [range]

1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9] 1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9]

No. of smokers, n (%) 30 (53) 14 (56) 32 (53) 12 (55)
No. of patients with comor-

bidities, n (%)
40 (70) 20 (80) 42 (70) 18 (82)

Most common comorbidities, n (%)
Cardiovascular diseasesb 16 (28) 6 (24) 16 (27) 6 (27)
Diabetes 11 (19) 3 (12) 12 (20) 2 (9)
Hypertension 38 (67) 14 (56) 40 (67) 12 (55)
Kidney disease 18 (32) 3 (12) 18 (30) 3 (14)

Self-reported disease dur-
ation, median (IQR)
[range], months

84 (36–130) [1–468] 36 (7–108) [0.3–360] 84 (36–135) [1–468] 36 (7–108) [0.3–360]

No. of joint attacks within
12 weeks, median (IQR)
[range]

2 (1–4) [0–12] 1 (0–1) [0–8] 2 (1–4) [0–12] 1 (0–1) [0–4]

No. of joint attacks within
4 weeks, median (IQR)
[range]

1 (1–1) [0–5] 1 (0–1) [0–2] 1 (1–2) [0–5] 1 (0–1) [0–1]

No. of patients with self-
reported chronic (every-
day) pain, n (%)

19 (33) 10 (40) 19 (32) 10 (45)

No. of patients with self-reported joint attacks (ever) in different anatomic regions, n (%)
Fore- and midfoot 52 (91) 16 (64) 55 (92) 13 (59)
Ankle region (incl. Achilles
tendon)

24 (42) 8 (32) 25 (42) 7 (32)

Knee 21 (37) 6 (24) 21 (35) 6 (27)
Finger and/or wrist 16 (28) 15 (60) 16 (27) 15 (68)
Elbow (incl. olecranon
bursa)

4 (7) 0 (0) 4 (7) 0 (0)

VAS pain 0–100, median
(IQR) [range]

40 (15–55) [0–85] 30 (15–70) [0–90] 35 (15–55) [0–85] 33 (15–75) [0–90]

HAQ, median (IQR) [range] 0 (0–0.625) [0–2] 0.25 (0–0.75) [0–2.125] 0.0 (0–0.5) [0–2] 0.5 (0–0.75) [0–2.125]
No. of tender joints (0–60),

median (IQR) [range]
3 (1–4) [0–26] 1 (1–2) [0–11] 2 (1–4) [0–26] 1 (1–3) [0–11]

No. of swollen joints (0–60),
median (IQR) [range]

1 (0–3) [0–14] 1 (1–2), [0–4] 1 (0–3) [0–14] 1 (0–2) [0–4]

No. of patients with possible
tophus formation at clinic-
al joint examination, n (%)

3 (5) 0 (0) 3 (5) 0 (0)

p-Urate, mean (S.D.) [range],
mmol/l

0.51 (0.10)
[0.33–0.78]

0.39 (0.12)
[0.22–0.64]

0.50 (0.10)
[0.33–0.78]

0.38 (0.12)
[0.22–0.64]

CRP, median (IQR) [range],
mg/l

3.4 (1–14) [0.3–99] 6.5 (1.3–37) [0.3–170] 3.3 (1–14) [0.3–99] 10.3 (1.5–38) [0.3–170]

eGFR, median (IQR) [range],
ml/min

78 (58–90) [20–90] 86 (74–90) [50–91] 78 (58–90) [20–90] 85 (71–90) [50–91]

HbA1c, mean (S.D.) [range],
mmol/mol

40.8 (8.7) [29–68] 37.1 (7.3) [28–65] 40.6 (8.7) [29–68] 37.3 (7.4) [28–65]

Cholesterol, mean (S.D.)
[range], mmol/l

4.9 (1.3) [2.5–8.4] 4.9 (1.0) [2.7–6.4] 4.9 (1.3) [2.5–8.4] 4.9 (0.88) [3.2–6.4]

aBetween group differences (MSU-positive against MSU-negative and ACR/EULAR-positive against ACR/EULAR-negative)
are evaluated using Mann–Witney U-test and bold type values indicates P-values <0.05. bCardiovascular diseases were
defined as previous or present atherosclerosis, heart attack, stroke, heart failure, arrhythmia or heart valve problems. ACR/
EULAR-positive: fulfilling the ACR/EULAR 2015 classification criteria for gout; eGFR: estimated glomerular filtration rate;
HbA1C: haemoglobin A1c; IQR: interquartile range; VAS: visual analogue scale.

Sara Nysom Christiansen et al.

242 https://academic.oup.com/rheumatology

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/article/60/1/239/5874633 by K
O

B
E

 C
H

U
O

 S
H

IM
IN

 H
O

S
P

IT
A

L user on 06 January 2021



TABLE 1 Demographic and baseline characteristics (n! 82)

Crystal microscopy reference (no. 82) ACR/EULAR class. criteria reference (no. 82)

Characteristic MSU-positivea

(n 5 57)
MSU-negativea

(n 5 25)
ACR/EULAR-
positivea

(n 5 60)

ACR/EULAR-
negativea

(n 5 22)

Age, mean (S.D.) [range],
years

62.4 (14.8) [19–88] 57.7 (14.5) [26–86] 61.6 (15.4) [19–88] 59.0 (13.3) [37–86]

Male sex, n (%) 53 (93) 17 (68) 56 (93) 14 (64)
BMI, mean (S.D.) [range],

kg/m2
29.8 (6.4)

[18.9–49.9]
29.3 (7.1)

[20.6–52.8]
29.8 (6.3)
[18.9–49.9]

29.3 (7.3)
[20.6–52.8]

Units of alcohol per day,
median (IQR) [range]

1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9] 1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9]

No. of smokers, n (%) 30 (53) 14 (56) 32 (53) 12 (55)
No. of patients with comor-

bidities, n (%)
40 (70) 20 (80) 42 (70) 18 (82)

Most common comorbidities, n (%)
Cardiovascular diseasesb 16 (28) 6 (24) 16 (27) 6 (27)
Diabetes 11 (19) 3 (12) 12 (20) 2 (9)
Hypertension 38 (67) 14 (56) 40 (67) 12 (55)
Kidney disease 18 (32) 3 (12) 18 (30) 3 (14)

Self-reported disease dur-
ation, median (IQR)
[range], months

84 (36–130) [1–468] 36 (7–108) [0.3–360] 84 (36–135) [1–468] 36 (7–108) [0.3–360]

No. of joint attacks within
12 weeks, median (IQR)
[range]

2 (1–4) [0–12] 1 (0–1) [0–8] 2 (1–4) [0–12] 1 (0–1) [0–4]

No. of joint attacks within
4 weeks, median (IQR)
[range]

1 (1–1) [0–5] 1 (0–1) [0–2] 1 (1–2) [0–5] 1 (0–1) [0–1]

No. of patients with self-
reported chronic (every-
day) pain, n (%)

19 (33) 10 (40) 19 (32) 10 (45)

No. of patients with self-reported joint attacks (ever) in different anatomic regions, n (%)
Fore- and midfoot 52 (91) 16 (64) 55 (92) 13 (59)
Ankle region (incl. Achilles
tendon)

24 (42) 8 (32) 25 (42) 7 (32)

Knee 21 (37) 6 (24) 21 (35) 6 (27)
Finger and/or wrist 16 (28) 15 (60) 16 (27) 15 (68)
Elbow (incl. olecranon
bursa)

4 (7) 0 (0) 4 (7) 0 (0)

VAS pain 0–100, median
(IQR) [range]

40 (15–55) [0–85] 30 (15–70) [0–90] 35 (15–55) [0–85] 33 (15–75) [0–90]

HAQ, median (IQR) [range] 0 (0–0.625) [0–2] 0.25 (0–0.75) [0–2.125] 0.0 (0–0.5) [0–2] 0.5 (0–0.75) [0–2.125]
No. of tender joints (0–60),

median (IQR) [range]
3 (1–4) [0–26] 1 (1–2) [0–11] 2 (1–4) [0–26] 1 (1–3) [0–11]

No. of swollen joints (0–60),
median (IQR) [range]

1 (0–3) [0–14] 1 (1–2), [0–4] 1 (0–3) [0–14] 1 (0–2) [0–4]

No. of patients with possible
tophus formation at clinic-
al joint examination, n (%)

3 (5) 0 (0) 3 (5) 0 (0)

p-Urate, mean (S.D.) [range],
mmol/l

0.51 (0.10)
[0.33–0.78]

0.39 (0.12)
[0.22–0.64]

0.50 (0.10)
[0.33–0.78]

0.38 (0.12)
[0.22–0.64]

CRP, median (IQR) [range],
mg/l

3.4 (1–14) [0.3–99] 6.5 (1.3–37) [0.3–170] 3.3 (1–14) [0.3–99] 10.3 (1.5–38) [0.3–170]

eGFR, median (IQR) [range],
ml/min

78 (58–90) [20–90] 86 (74–90) [50–91] 78 (58–90) [20–90] 85 (71–90) [50–91]

HbA1c, mean (S.D.) [range],
mmol/mol

40.8 (8.7) [29–68] 37.1 (7.3) [28–65] 40.6 (8.7) [29–68] 37.3 (7.4) [28–65]

Cholesterol, mean (S.D.)
[range], mmol/l

4.9 (1.3) [2.5–8.4] 4.9 (1.0) [2.7–6.4] 4.9 (1.3) [2.5–8.4] 4.9 (0.88) [3.2–6.4]

aBetween group differences (MSU-positive against MSU-negative and ACR/EULAR-positive against ACR/EULAR-negative)
are evaluated using Mann–Witney U-test and bold type values indicates P-values <0.05. bCardiovascular diseases were
defined as previous or present atherosclerosis, heart attack, stroke, heart failure, arrhythmia or heart valve problems. ACR/
EULAR-positive: fulfilling the ACR/EULAR 2015 classification criteria for gout; eGFR: estimated glomerular filtration rate;
HbA1C: haemoglobin A1c; IQR: interquartile range; VAS: visual analogue scale.
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TABLE 1 Demographic and baseline characteristics (n! 82)

Crystal microscopy reference (no. 82) ACR/EULAR class. criteria reference (no. 82)

Characteristic MSU-positivea

(n 5 57)
MSU-negativea

(n 5 25)
ACR/EULAR-
positivea

(n 5 60)

ACR/EULAR-
negativea

(n 5 22)

Age, mean (S.D.) [range],
years

62.4 (14.8) [19–88] 57.7 (14.5) [26–86] 61.6 (15.4) [19–88] 59.0 (13.3) [37–86]

Male sex, n (%) 53 (93) 17 (68) 56 (93) 14 (64)
BMI, mean (S.D.) [range],

kg/m2
29.8 (6.4)

[18.9–49.9]
29.3 (7.1)

[20.6–52.8]
29.8 (6.3)
[18.9–49.9]

29.3 (7.3)
[20.6–52.8]

Units of alcohol per day,
median (IQR) [range]

1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9] 1.0 (0.25–3) [0–8] 0.25 (0–1) [0–9]

No. of smokers, n (%) 30 (53) 14 (56) 32 (53) 12 (55)
No. of patients with comor-

bidities, n (%)
40 (70) 20 (80) 42 (70) 18 (82)

Most common comorbidities, n (%)
Cardiovascular diseasesb 16 (28) 6 (24) 16 (27) 6 (27)
Diabetes 11 (19) 3 (12) 12 (20) 2 (9)
Hypertension 38 (67) 14 (56) 40 (67) 12 (55)
Kidney disease 18 (32) 3 (12) 18 (30) 3 (14)

Self-reported disease dur-
ation, median (IQR)
[range], months

84 (36–130) [1–468] 36 (7–108) [0.3–360] 84 (36–135) [1–468] 36 (7–108) [0.3–360]

No. of joint attacks within
12 weeks, median (IQR)
[range]

2 (1–4) [0–12] 1 (0–1) [0–8] 2 (1–4) [0–12] 1 (0–1) [0–4]

No. of joint attacks within
4 weeks, median (IQR)
[range]

1 (1–1) [0–5] 1 (0–1) [0–2] 1 (1–2) [0–5] 1 (0–1) [0–1]

No. of patients with self-
reported chronic (every-
day) pain, n (%)

19 (33) 10 (40) 19 (32) 10 (45)

No. of patients with self-reported joint attacks (ever) in different anatomic regions, n (%)
Fore- and midfoot 52 (91) 16 (64) 55 (92) 13 (59)
Ankle region (incl. Achilles
tendon)

24 (42) 8 (32) 25 (42) 7 (32)

Knee 21 (37) 6 (24) 21 (35) 6 (27)
Finger and/or wrist 16 (28) 15 (60) 16 (27) 15 (68)
Elbow (incl. olecranon
bursa)

4 (7) 0 (0) 4 (7) 0 (0)

VAS pain 0–100, median
(IQR) [range]

40 (15–55) [0–85] 30 (15–70) [0–90] 35 (15–55) [0–85] 33 (15–75) [0–90]

HAQ, median (IQR) [range] 0 (0–0.625) [0–2] 0.25 (0–0.75) [0–2.125] 0.0 (0–0.5) [0–2] 0.5 (0–0.75) [0–2.125]
No. of tender joints (0–60),

median (IQR) [range]
3 (1–4) [0–26] 1 (1–2) [0–11] 2 (1–4) [0–26] 1 (1–3) [0–11]

No. of swollen joints (0–60),
median (IQR) [range]

1 (0–3) [0–14] 1 (1–2), [0–4] 1 (0–3) [0–14] 1 (0–2) [0–4]

No. of patients with possible
tophus formation at clinic-
al joint examination, n (%)

3 (5) 0 (0) 3 (5) 0 (0)

p-Urate, mean (S.D.) [range],
mmol/l

0.51 (0.10)
[0.33–0.78]

0.39 (0.12)
[0.22–0.64]

0.50 (0.10)
[0.33–0.78]

0.38 (0.12)
[0.22–0.64]

CRP, median (IQR) [range],
mg/l

3.4 (1–14) [0.3–99] 6.5 (1.3–37) [0.3–170] 3.3 (1–14) [0.3–99] 10.3 (1.5–38) [0.3–170]

eGFR, median (IQR) [range],
ml/min

78 (58–90) [20–90] 86 (74–90) [50–91] 78 (58–90) [20–90] 85 (71–90) [50–91]

HbA1c, mean (S.D.) [range],
mmol/mol

40.8 (8.7) [29–68] 37.1 (7.3) [28–65] 40.6 (8.7) [29–68] 37.3 (7.4) [28–65]

Cholesterol, mean (S.D.)
[range], mmol/l

4.9 (1.3) [2.5–8.4] 4.9 (1.0) [2.7–6.4] 4.9 (1.3) [2.5–8.4] 4.9 (0.88) [3.2–6.4]

aBetween group differences (MSU-positive against MSU-negative and ACR/EULAR-positive against ACR/EULAR-negative)
are evaluated using Mann–Witney U-test and bold type values indicates P-values <0.05. bCardiovascular diseases were
defined as previous or present atherosclerosis, heart attack, stroke, heart failure, arrhythmia or heart valve problems. ACR/
EULAR-positive: fulfilling the ACR/EULAR 2015 classification criteria for gout; eGFR: estimated glomerular filtration rate;
HbA1C: haemoglobin A1c; IQR: interquartile range; VAS: visual analogue scale.
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MSU+とACR/EULAR+の患者
有意に男性が多く、罹患関節数が多く、

アルコール摂取量が多く、⾎清尿酸値が⾼値だった。



超⾳波所⾒

•DC, tophus, aggregates, erosion
MSU+とACR/EULAR+で⾼頻度

•関節・腱鞘のGSとPDスコアの合計点は有意差なし



超⾳波の検査特性 ‒ Reference standard：MSU+

感度 特異度 PPV NPV LR+ LR-
DC 81% 88% 94% 67% 6.75 0.21
Tophus 79% 92% 96% 66% 9.9 0.23
Aggregates 95% 32% 76% 73% 1.4 0.16
Erosions 77% 56% 80% 52% 1.75 0.41
GS hypertrophy 98% 8% 71% 67%
PD activity 81% 44% 77% 50%



超⾳波の検査特性 ‒ Reference standard：ACR/EULAR

感度 特異度 PPV NPV LR+ LR-
DC 80% 95% 98% 64% 16 0.21
Tophus 77% 95% 98% 60% 15.4 0.24
Aggregates 93% 32% 79% 64% 1.36 0.21
Erosions 77% 59% 84% 48% 1.87 0.39
GS hypertrophy 98% 9% 75% 67%
PD activity 80% 45% 80% 45%



スキャンする関節をどれだけ減らせるか

High sensitivities and specificities for both DC and
tophi when diagnosing gout are in line with previous
studies, although previously performed studies did not
use the exact same ultrasound definitions. Studies have

shown specificities for both DC and tophi to range from
0.75 to 1.00, and sensitivities from 0.19 to 0.92 depend-
ing on patient cohort, method and expertise of ultraso-
nographers [8–11, 25–27]. The diagnostic properties of

FIG. 2 Distribution of gout and inflammatory ultrasound lesions at joint/tendon sites when bilaterally assessed in
patients

(A) Distribution of ultrasound gout lesions in MSU-positive patients (left panel) and MSU-negative (right panel). (B)
Distribution of ultrasound inflammatory lesions in MSU-positive patients (left panel) and MSU-negative patients (right
panel). CD: colour Doppler; Comp I–IV: extensor compartment I–IV of the wrist; DC: double contour sign; GS: grey
scale; peroneus: peroneus longus and brevis tendon; Tib Post: tibialis posterior tendon.

TABLE 3 Summarized sensitivity based on scanned regions in MSU-positive patients

Portion of MSU-positive patients with ultrasound signs
of MSU deposits (DC or tophi) based on scanned regions (n 5 57)

Sensitivity

MTP1 joints (tophus or DC) 49/57 0.86
!MTP2–5 joints (tophus or DC) 51/57 0.89
! Knee joints (DC) 52/57 0.91
! Peroneus tendons (tophus) 53/57 0.93

All scanned joint and tendon regions 53/57 0.93
No DC or tophus in any scanned joint or tendon region 4/57

DC: double contour.
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両側MTP1-5, 膝, ⻑短腓⾻筋腱をスキャンすれば⼗分



Limitation
• エコー検者は1名のみで、臨床所⾒はブラインドされていな

かった。

• 横断研究なので、痛⾵患者を⾮痛⾵患者と誤って分類している
可能性がある。ただしこのlimitationを減らすため、組み⼊れか
ら12か⽉後にACR/EULAR分類基準を満たすか再評価している)



考察とまとめ
•以前の研究では、超⾳波でのDCのみでは痛⾵とCPPDの

区別は難しいとされている。

J Rheumatol 2015;42:513-20.

recruited from our clinical routine and therefore a total of 6
physicians performed the US. All sonographers were trained
in joint sonography by DEGUM standards. However, the
level of experience varied. In difficult or uncertain cases, a
less experienced examiner consulted more experienced
colleagues to verify findings. This procedure, however, was
not standardized and could affect the sonographic results.
The US findings were not routinely confirmed by a second
sonographer blinded to the first results. Our US examina-
tions focused on cartilage enhancements and Doppler flow.
Other signs such as erosions, tophi, or tendon pathologies
were not taken into consideration11,26. The types of joints in
our study were predominantly knees and ankles because
these are common sites for CRA and other inflammatory
joint diseases. For a separate evaluation for each joint, the
study cohort lacked the appropriate case numbers.

Our data suggest that in daily clinical routine outside
highly specialized joint sonography centers (like those of
Filippucci12,19, Grassi8,26, and colleagues, for instance) the
sonographic DC sign is highly specific for CRA but not for
gout in particular. However, this specificity can be
decisively increased by easy and commonly available
instruments such as the Doppler-based evaluation of hyper-
vascularization and determination of SUA levels. Further
studies are required to facilitate and ensure the diagnosis in

patients with acute monoarthritis and oligoarthritis with
noninvasive techniques, especially for patients in whom
joint puncture is contraindicated.
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Figure 6. Possible diagnostic algorithm to differentiate gout, CPPD, and non-CRA. Of the 225 total cases, the missing ones are
the 9 cases with coincidence of gout + CPPD. Below each branch, the absolute numbers in relation to total assurance of the
diagnosis are given. Non-inflamm.: noninflammatory joint disease; CPPD: calcium pyrophosphate deposition disease;
non-CRA: non–crystal-related inflammatory arthropathies; DC: double contour; UA: uric acid.
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DCがあり
PD≧2+UA＞7.5mg/dLなら、
より痛⾵らしい



•この有病率が極めて⾼い集団で⾒ると、DCとtophusは
痛⾵診断における特異度およびPPVは⾼かった。
→陽性尤度⽐はかなり⾼い。陰性尤度⽐はまずまず低い。

• CPPDがそれなりに混じると検査特性は落ちると思われる。
→⾔われている通り「結晶誘発性関節炎」の所⾒と広く捉え
るのがよいと考える

•結局どれだけ検査前確率を⾼められるかが⼤事


