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Clinical features and recurrent attack in gout
patients according to serum urate levels during an
acute attack
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Background/Aims: A substantial portion of gout patients have normal serum
urate levels during an acute attack but data on the clinical characteristics and risk
of recurrence compared with hyperuricemic patients are limited.

and hyperuricemic patients were compared. Multivariate analysis was performed
to determine whether normouricemic patients were less likely to have a recurrent
attack.

Results: Among a total of 221 gout patients, 88 (39.8%) had normouricemia during
an acute attack. Postsurgical gout (22.7% vs. 6.0%, p < o.001), hemodialysis initia-
tion (9.1% vs. 2.3%, p = 0.029) and inflammatory activity were higher in normouri-
cemic patients than in hyperuricemic patients. The frequency of renal insuffi-
ciency was lower in normouricemic patients (25.0% vs. 53.4%, p < o0.001). However,
the recurrence rate of gout attack was not different between the two groups (24.7%
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presence of tophi, and use of thiazide were associated with increase of recurrent
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gout attack, but not with serum urate status during an acute attack (hazard ratio,

Correspondence to 1.075; 95% confidence interval, 0.972 to 1.190; p = o.159).
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Conclusions: Normouricemia during an acute gout attack was more frequently
observed in postsurgical episodes, hemodialysis initiation and patients with pre-
served renal function. While higher inflammatory activity was observed in nor-
mouricemic patients, recurrent attack was not associated with serum urate levels
during an acute attack. Thus, careful follow-up should be considered in gout pa-
tients regardless of serum urate levels during an acute attack.
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INTRODUCTION

Gout is characterized by joint inflammation resulting
from the deposition of monosodium urate monohy-
drate. In hyperuricemia, defined as a serum urate level
of > 7 mg/dL for men and > 6 mg/dL for women, the
urate level exceeds the limit of solubility in the serum,
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and it is the most important risk factor for the devel-
opment of gout. Therefore, the serum urate status is an
essential element for the classification of gout [1].
Previous reports have shown that a substantial por-
tion of patients with gout had serum urate levels within
the normal range during an acute gout attack [2-5]. In
these studies, normouricemia was found in 12% to 63.3%
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of gout patients during an acute gout attack. In addition,
it was reported that serum urate levels were significantly
decreased during an acute gout attack and that this is
associated with an inflammatory process [6]. However,
limited research has focused on what conditions are
more frequently observed in normouricemia during an
acute gout attack [7]. Furthermore, it is unknown wheth-
er there is a difference in the risk of subsequent attacks
in patients with normouricemia compared with those
with hyperuricemia. Therefore, in this study, we aimed
to know the clinical characteristics of gout patients
with normouricemia during an acute gout attack and
addressed whether patients with normouricemia have
different outcomes, including recurrence rate of further
acute gout attack, during the follow-up period.

METHODS

Study population

We reviewed the electronic medical records of patients
who were diagnosed with gout at Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea
between January 2000 and December 2015. The diag-
nosis of gout was made during an acute gout attack,
and it was confirmed by the presence of needle-shaped
monosodium urate crystals on polarizing microscopy
of the joint fluid. Normouricemia was defined as serum
urate level < 7 mg/dL in men and < 6 mg/dL in women.
Patients were divided into normouricemia and hyper-
uricemia groups according to their serum urate levels
during an acute gout attack. Patients taking urate-lower-
ing agents (including allopurinol, benzbromarone, and
febuxostat) were excluded from the analysis. From the
medical records, the following data were collected: (1)
demographic information, including age, sex, and body
mass index (BMI, kg/m?2); (2) data on accompanying med-
ical conditions, such as hypertension, diabetes mellitus,
renal insufficiency (defined as an estimated glomerular
filtration rate of < 60 mL/min/1.73 m? using the Chronic
Kidney Disease Epidemiology Collaboration equation),
coronary artery disease (CAD), active tuberculosis, trans-
plantation, and stroke; (3) history of urinary stones and
the presence of tophi; (4) medication (furosemide, thi-
azide, cyclosporine, ethambutol, pyrazinamide, aspirin
or angiotensin II receptor blockers especially losartan or
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irbesartany); (5) predisposing factors such as surgery, in-
fection, trauma, and initiation of hemodialysis; (6) num-
ber of involved joints; and (7) laboratory data, including
white blood cell (WBC) counts, neutrophil counts, C-re-
active protein (CRP; not high-sensitivity CRP), and se-
rum urate levels during an acute gout attack. The results
of the joint fluid analysis, including WBC counts, were
analyzed. Postoperative acute gout attack was defined as
an attack that developed within 3 weeks postoperative-
ly. When it was available, previous and post urate levels
were collected before and after 1 to 8 weeks from the ini-
tial acute gout attack. The diagnosis of a recurrent gout
attack was made based on the 2015 or 1977 gout classifi-
cation criteria [1,8].

This study was approved by the Institutional Review
Board of the Asan Medical Center, Seoul, Korea (IRB
No.: 2016-1343). The requirement for informed consent
was waived due to the retrospective nature of the study.

Statistical analysis

We analyzed the clinical features in patients with nor-
mouricemia and compared them to those of patients
with hyperuricemia during an acute gout attack. The
chi-square test and Fisher’s exact test were used for com-
parisons of categorical data. Continuous values were ex-
pressed as mean + SD and median (interquartile range
[IQR]) using the Student’s t test and the Mann-Whitney
U test, respectively, for comparing two independent
groups of patients. Paired t test was used to compare the
differences uric acid levels between previous and during
acute attack.

Cox regression analysis with backward elimination
procedure was performed to identify risk factors for
gout recurrence. Variables that had a p < 0.1 on univar-
iate analysis were selected for multivariate analysis. In
analyzing the influence of the serum urate status on the
development of gout recurrence, inverse probability of
treatment weighting (IPTW) was used to exclude the
influence of confounders. SPSS version 20.0 software
(IBM Co., Armonk, NY, USA) was used for all statistical
analysis.
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RESULTS

Comparison of the normouricemia and hyperurice-
mia groups during an acute gout attack

Among a total of 221 patients with gout, 88 (39.8%) had
normouricemia during their acute gout attack (nor-
mouricemia group), whereas the remaining 133 (60.2%)
exhibited hyperuricemia during the acute gout attack
(hyperuricemia group). Table 1 shows the baseline clin-
ical characteristics and laboratory data of the patients
with normouricemia and hyperuricemia. The mean age,
mean BMI, and sex distribution were similar between
the two groups. There was no significant difference in
the presence of comorbidities, including hypertension,
diabetes mellitus, and CAD, between the two groups.
However, patients with normouricemia were less likely
to have renal insufficiency (22/88, 25.0% vs. 71/133, 53.4%;
p < 0.001). Patients in the normouricemia group were
less likely to have a history of urinary stones (0/88, 0.0%
vs. 7/133, 5.3%; p = 0.044) and use of furosemide (5/88, 5.7%
vs. 25/133, 18.8%; p = 0.005) than those in the hyperuri-
cemia group. When we analyzed the factors associated
with development of acute gout attack, the frequency of
patients with postoperative gout (20/88, 22.7% vs. 8/133,
6.0%; p < 0.001) and hemodialysis initiation (8/88, 9.1%
vs. 3/133, 2.3%; p = 0.029) were significantly more frequent
in normouricemia than in hyperuricemia. And, signifi-
cantly higher inflammatory activity was observed in the
patients in the normouricemia group than in those in
the hyperuricemia group; normouricemia group had
higher levels of joint fluid WBC counts, blood WBC
counts, blood CRP, and higher rate of fever (Table 1).

Among a total of 221 patients, previous urate levels
were available for 41/88 (46.5%) in the normouricemia
group and 50/133 (37.6%) in the hyperuricemia group. In
the normouricemia group, serum urate levels during
an acute gout attack were significantly lower compared
with serum urate levels before an acute gout attack (5.1
+13 mg/dL vs. 8.2 + 2.7 mg/dL, p < 0.001). In the hyper-
uricemia group, however, serum urate levels before and
during the attack were not significantly different (10.2 +
2.7 mg/dL vs. 9.8 + 2.3 mg/dL, p = 0.157) (Fig. 1).

During the follow-up period, data were available for
approximately 80% of both the groups (73/88 [83.0%]
in the normouricemia group and 115/133 [86.5%] in the
hyperuricemia group) (Table 2). Among 188 patients, 56

242 www.kjim.org

The Korean Journal of Internal Medicine Vol. 35, No. 1, January 2020

(29.8%) experienced at least one recurrent episode of
acute gout attack. The median length of follow-up dura-
tion was 57 weeks (IQR, 10.5 to 207.5) and 59 weeks (IQR,
18 to 151) in the normouricemia and hyperuricemia
groups, respectively. There was no significant difference
in the rate of initiation of urate-lowering therapy (36/73,
49.3% vs. 67/115, 58.3%; p = 0.230). In addition, recurrence
occurred in 18 patients (24.7%) in the normouricemia
group and 38 patients (33%) in the hyperuricemia group,
and this result was not significantly different between
the two groups (p = 0.220).

Clinical factors associated with gout recurrence

Cox regression analysis was performed to evaluate which
clinical factors were related to the recurrence of subse-
quent gout attack (Tables 3 and 4). On univariate analysis,
female sex, history of urinary stones, presence of tophi,
and use of furosemide or thiazide were significantly as-
sociated with the development of recurrent gout attack.
In addition, serum urate level during the initial acute
gout attack was marginally associated with the risk of re-
current subsequent attack (hazard ratio [HR], 1.102; 95%
confidence interval [CI], 1.003 to 1.211; p = 0.044) (Table
3). Furthermore, in multivariate analysis, the following
factors were associated with increased risk of recurrent
gout attack: female sex (HR, 3.173; 95% CI, 1.498 to 6.722;
p = 0.003), history of urinary stones (HR, 4.406; 95% CI,
1336 to 14.527; p = 0.015), presence of tophi (HR, 6.158;
95% CI, 2.812 to 13.484; p < 0.001), and use of thiazide
(HR, 7.478; 95% CI, 2.240 to 24.966; p = 0.001). In con-
trast, the serum urate level during the initial attack was
not associated with the increase of recurrent subsequent
gout attack (HR, 1.075; 95% CI, 0.972 to 1.190; p = 0.159)
(Table 4). In addition, when we categorized the patients
into normouricemia and hyperuricemia groups, no sig-
nificant association for the risk of recurrent gout attack
was observed (HR, 0.969; 95% CI, 0.534 to 1.757; p = 0.916).
Finally, adjustment with the propensity score matching
using IPTW confirmed that the risk of recurrent gout
attack was not different for patients who had normouri-
cemia and those who had hyperuricemia during the at-
tack (IPTW adjusted HR, 0.815; 95% CI, 0.363 to 1.828; p
=0.62).
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Table 1. Comparison of baseline variables between patients with normouricemia and hyperuricemia during an acute gout attack

Variable Normouricemia (n = 88) Hyperuricemia (n = 133) pvalue
Age, yr 61.6 +11.6 603 +14.9 0.450
Body mass index, kg/m? 211+ 8.1 22.7+16.6 0.403
Male sex 84(95.5) 120 (90.2) 0.153
Comorbidity
Hypertension 44 (50.0) 52 (39.1) 0.109
Diabetes mellitus 18 (20.5) 42 (31.6) 0.069
Renal insufficiency 22(25.0) 71 (53.4) <0.001
Coronary artery disease 8(9.1 16 (12.0) 0.492
Tuberculosis 2(2.3) 4(3.0) 1.000
Transplantation 3(3.4) 3(2.3) 0.684
Stroke 9 (10.2) 11 (8.3) 0.620
History of urinary stones o 7(5.3) 0.044
Presence of tophi 6(6.9) 7(5.3) 0.615
Drugs
Furosemide 5(5.7) 25 (18.8) 0.005
Thiazide 5(5.7) 5(3.8) 0.524
Cyclosporine 1(12) 2(1.5) 1.000
Ethambutol 1(12) 1(0.8) 1.000
Pyrazinamide o 3(2.3) 0.277
Aspirin 14 (15.9) 12 (9.0) 0.120
ARB 8(9.1) 13(9.8) 0.865
Predisposing factor
Surgery 20 (22.7 8(6.0) <0.001
Infection 13 (14.8) 15 (11.4) 0.457
Trauma 3(3.4) 5(3.8) 1.000
Hemodialysis initiation 8(9.1) 3(2.3) 0.029
Articular involvement 0.058
Monoarticular 57(64.8) 89 (66.9)
Oligoarticular 30 (34.1) 34 (25.6)
Polyarticular 1(1.1) 10 (7.5)
Joint fluid analysis
WBC, /uL 32,000 (16,062—65,125) 22,450 (9,325-37,675) 0.009
Neutrophil, /uL 28,160 (14,272-58,977) 19,670 (6,980-33,907) 0.014
Blood laboratory data
WBC, /uL 10,680 * 4,452 (n = 83) 9,211 3,070 (n =128) 0.010
Neutrophil, /uL 8,041 + 4,143 6,602 + 2,838 0.006
CRP, mg/dL 10.9 (6.1-16.5) (n = 77) 6.3 (2.2-12.2) (n = 111) <0.001
GFR, mL/min/1.73 m?2 83.4(61.9-95.8) 52 (26.8-84.8) <0.001
Urate during attack, mg/dL 5.4 (4.2-6.2) 8.7(7.9-103) <0.001
Fever 44 (50.0) 45(33.8) 0.016

Values are presented as mean + SD, number (%), or median (interquartile range).
ARB, angiotensin II receptor blocker; WBC, white blood cell; CRP, C-reactive protein; GFR, glomerular filtration rate.
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Figure 1. Change of serum urate levels before and during
acute attack in (A) normouricemia and (B) hyperuricemia
groups.
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DISCUSSION

In the present study, the clinical features of patients
with normouricemia were characterized by having more
frequent postoperative episodes and hemodialysis initi-
ation and less frequent renal insufficiency and urinary
stones. In addition, more pronounced inflammation,
with fever and elevated WBC counts and CRP levels, was
observed in the normouricemia group than in the hy-
peruricemia group. However, serum urate levels during
an acute gout attack were not associated with recurrent
gout attack.

Surgery has been known to be a risk factor for acute
gout attack, related to starvation, catabolism, or dehy-
dration [9]. Interestingly, a previous research has shown
that serum urate levels of patients with postoperative
gout are significantly lower when compared with the
preoperative serum urate levels [10]. Moreover, in our
study, serum urate levels of patients with postopera-
tive acute gout attack were significantly lower during
the acute gout attack (6.23 + 2.87 mg/dL) than before the

Table 2. Outcomes of gout patients with normouricemia and hyperuricemia

Variable Normouricemia (n= 73) Hyperuricemia (n=115) pvalue
Follow-up time, wk 57 (10.5—207.5) 59 (18-151) 0.707
Initiation of urate-lowering therapy 36 (49.3) 67 (58.3) 0.230
Time to recurrence, wk 115 (6.8-32.0) 18 (7.8-43.3) 0.276
Recurrence rate 18 (24.7) 38(33.0) 0.220
Values are presented as median (interquartile range) or number (%).
Table 3. Univariate analysis of variables associated with recurrence of gout
Variable HR 95% CI pvalue
Female sex 2.864 1.397-5.873 0.004
History of urinary stones 3.573 1.106-11.543 0.033
Presence of tophi 5.160 2.401-11.090 <0.001
Use of furosemide 2.067 1.040—4.107 0.038
Use of thiazide 5.539 1.710-17.939 0.004
Use of ARB 0.801 0.289-2.217 0.669
Alcohol intake 1.405 0.825-2.393 0.211
Diabetes mellitus 1.215 0.963—2.129 0.497
Renal insufficiency 1.524 0.902-2.575 0.115
Serum urate level during attack 1.102 1.003-1.211 0.044

HR, hazard ratio; CI, confidence interval; ARB, angiotensin II receptor blocker.
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Variable HR 95% CI pvalue
Female sex 3.173 1.498-6.722 0.003
History of urinary stones 4.406 1.336-14.527 0.015
Presence of tophi 6.158 2.812-13.484 < 0.001
Use of thiazide 7.478 2.240-24.966 0.001
Serum urate level during attack 1.075 0.972-1.190 0.159

HR, hazard ratio; CI, confidence interval.

acute gout attack (8.99 + 2.46 mg/dL) (p < o.001). In ad-
dition, postoperative acute gout attacks occur more of-
ten after gastrointestinal surgery than after other types
of surgeries [10]. Indeed, in the present study, patients
with normouricemia more frequently underwent gas-
trointestinal surgery than those with hyperuricemia,
although this finding was not statistically significant
(11/20, 55% vs. 1/8, 12.5%; p = 0.088). Several factors, such
as administration of anesthetics, intestinal manipula-
tion, and intravenous infusion of glucose or total paren-
teral nutrition, are associated with a marked increase in
urinary excretion of serum urate during the postopera-
tive period following abdominal surgery [11-14].

Serum urate reduction induce partial dissolution of
tophi and released uric acid can activate a cascade of
pro-inflammatory cytokines [15]. Previous studies re-
ported the development of acute gout attack after initi-
ation of dialysis [16,17]. In our present study, normouri-
cemia during acute attack was more frequently observed
in patients with hemodialysis initiation (Table 1); there-
fore, this can be explained by a rapid reduction of serum
urate levels by hemodialysis.

Our findings showed that inflammatory activity, as as-
sessed by the presence of fever and elevated CRP levels
and WBC counts in the blood or joint fluid, was signifi-
cantly higher in the normouricemia group than in the
hyperuricemia group. A previous research found that
the inflammatory process can play a role in the reduc-
tion of serum urate levels during an acute gout attack
through urinary excretion of uric acid [6]. It has been
suggested that proinflammatory cytokines can induce
the release of cortisol, which has uricosuric effect [7,18].
In the present study, the patients in the normouricemia
group had significantly lower serum urate levels during
an acute gout attack compared with previous serum
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urate levels (Fig. 1). Thus, we can speculate that more in-
flammatory activity underlies the mechanisms respon-
sible for the reduction of serum urate levels to be within
the normal range.

A significantly lower rate of renal insufficiency was ob-
served in the patients in the normouricemia group than
in those in the hyperuricemia group (Table 1). There are
several factors that influence the development of hyper-
uricemia in renal function decline. These include de-
creased delivery ofa filtered urate load to the renal tubule
and increased reabsorption and/or decreased tubular
secretion of uric acid [19]. Recent studies have reported
that urate transporters in the renal proximal tubule act
on reabsorption and secretion of uric acid [20-22]. How-
ever, in patients with renal impairment, uric acid han-
dling by renal urate transporters can be compromised
and extrarenal urate transporters may play a greater role
in determining serum urate levels [23,24]. Therefore,
urate urinary excretion under certain conditions, such
as those of surgery and inflammation, could occur more
actively and efficiently in patients with normal kidney
function than in those with renal insufficiency during
an acute gout attack. This hypothesis might explain why
normouricemia status is less likely to occur in patients
with renal insufficiency.

The present study has shown that female sex is a
risk factor for gout recurrence. Female hormone is as-
sociated with increased urinary excretion of uric acid;
therefore, females are not generally affected by hyper-
uricemia before menopause [25]. However, serum urate
concentrations sharply increase after menopause, which
leads to increased incidence of gout in postmenopausal
women [26]. Female patients with gout were found to
be older, had more comorbidities including hyperten-
sion or renal insufficiency, and received diuretics more
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often [27,28]. In a previous study, hypertension, renal
insufficiency, and use of diuretics were identified as
risk factors of recurrent gout attacks [29]. However, the
effect of sex differences as well as hormones regarding
the recurrence of gout attacks remain unclear. There-
fore, it would be interesting to discover which factors
are responsible for the elevated risk of gout recurrence
in female patients.

In the present study, the presence of tophi and history
of urinary stone were associated with the recurrence of
gout attack. A previous study showed that serum urate
levels were correlated with the number of tophi [30]. In
addition, serum urate levels act as a risk factor of urinary
stone in a dose dependent manner [31]. Thus, high urate
burden in the presence of tophi or history of urinary
stone may contribute to the recurrence of acute gout
attack.

Diuretics increase serum urate levels by volume de-
pletion and decrease in renal tubular secretion of uric
acid [32]. In a previous study, the use of loop diuretics
or thiazide were associated with the incidence of gout
attack [33]. In addition, recent use of diuretics, especially
thiazide, is an important risk factor for recurrent gout
attack [34]. Similarly, in our present study, the use of thi-
azide was associated with subsequent gout attacks.

Hyperuricemia has been reported to be closely linked
to the development and recurrence of gout attack; thus,
the reduction of serum urate levels is important for the
reduction of future acute gout attacks [35]. However, it
is not well known whether normouricemia during an
acute gout attack is associated with a lower risk of sub-
sequent gout attack. In the present study, our finding
showed that serum urate level during an acute gout at-
tack was not associated with a different risk of subse-
quent gout attack as assessed by multivariate analysis
(Table 2) and IPTW analysis. Furthermore, the rate of
initiation of a urate-lowering agent was not significantly
different between the normouricemia and hyperurice-
mia groups. According to a previous study, 81% of gout
patients with normouricemia at diagnosis subsequent-
ly developed hyperuricemia [3]. In the present study,
serum urate levels obtained both before and after the
acute gout attack were available for 32 patients in the
normouricemia group. Among these, only six patients
(18.8%) showed persistent normouricemia, whereas the
remaining 26 (81.3%) showed hyperuricemia at some
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point before and/or after the acute gout attack. These
findings suggest that normouricemia during an acute
gout attack may be a transient phenomenon of urate lev-
els and is not associated with a lower risk of subsequent
gout attack.

The present study has some limitations. Due to the
retrospective design of the study, we could not analyze
dietary food and the exact amount of alcohol intake,
which can affect recurrent gout attacks and exclude the
possibility that acute gout attack was not detected if the
patients did not visit the clinic and some data may be
missing. In addition, our findings have been obtained
in patients with crystals confirmed by polarizing mi-
croscopy of the aspirated fluid that allow us to diagnose
exactly in patients with normouricemia during acute
attack, but the study population tended to be having a
large-joint involvement thus it cannot be generalised.

In conclusion, approximately 40% patients with gout
had normouricemia during an acute attack and the clin-
ical features of these patients were characterized by a
higher rate of postsurgical episodes, hemodialysis ini-
tiation, and inflammatory activity and a lower rate of
renal insufficiency. The recurrence of subsequent gout
attack was significantly associated with female sex, his-
tory of urinary stones, presence of tophi, and use of thi-
azide, but not with serum urate levels during the initial
acute gout attack. Thus, careful diagnosis and follow-up
should be considered in patients with gout symptoms
regardless of serum urate levels during an acute gout
attack.

KEY MESSAGE

1. Normouricemia during an acute attack occurs
more frequently after surgery and at hemodialy-
sis initiation.

2. Itis associated with higher inflammation levels.

3. Normouricemia during acute attack has a simi-
lar risk in the subsequent recurrence of gout.
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