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Abstract

Background: Gout is the most common inflammatory arthritis, caused by
monosodium urate (MSU) crystal deposition that develops once serum urate
persistently exceeds its physiological solubility threshold (approximately 6.8 mg/dL,
or 404 umol/L). Left inadequately treated, recurrent flares progress to chronic
tophaceous gout with structural joint damage and disability.

Methods: This narrative review synthesizes current evidence on hyperuricemia
control and urate-lowering therapy (ULT) in gout, drawing on the 2020 American
College of Rheumatology (ACR) gout guideline, the 2016 EULAR evidence-based
recommendations, and the pivotal CARES cardiovascular safety trial.

Results: A treat-to-target strategy — lowering and sustaining serum urate below
an explicit threshold (<6 mg/dL generally; <5 mg/dL in patients with tophi or
frequent flares) — allows gradual dissolution of existing crystal deposits and
prevents new flares, with the rate of tophus resolution directly related to how far
below the supersaturation threshold serum urate is maintained. Allopurinol, titrated
gradually from a low starting dose to the target urate level, remains first-line therapy
for essentially all patients; febuxostat is an effective alternative but carries a
cardiovascular mortality signal versus allopurinol; uricosurics and pegloticase serve
as add-on or last-line options. Anti-inflammatory flare prophylaxis for at least 3—6
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months is essential during ULT initiation, since urate lowering itself can
transiently mobilize crystals and precipitate flares.

Conclusion: Sustained, treat-to-target urate-lowering therapy combined with
adequate flare prophylaxis is central to preventing structural joint damage and
improving quality of life in gout, including in resource-constrained healthcare
settings such as Uzbekistan, where low-cost allopurinol-based therapy and routine
serum urate monitoring offer a feasible, high-yield strategy.
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Methods

This work was prepared as a narrative literature review. A literature search was
conducted in September 2026 using PubMed, the ACR and EULAR publication
databases, and the websites of major rheumatology societies, with the search terms
“gout,” “hyperuricemia,” allopurinol,” “febuxostat,” and

99 ¢¢

urate-lowering therapy,
“tophus,” combined with filters for publication in English between 2002 and 2026.
Priority was given to the 2020 ACR gout management guideline, the 2016 EULAR
gout recommendations, the CARES cardiovascular safety trial, pharmacogenomic
guidance on allopurinol dosing, and systematic reviews of urate pathophysiology;
case reports and articles without accessible full text were excluded. A total of twelve
sources meeting these criteria were selected and synthesized for this review.

Introduction

Gout results from chronic hyperuricemia that exceeds the solubility limit of urate
in physiological fluids, leading to the formation and deposition of monosodium urate
crystals in joints, periarticular tissue, and other sites. These crystals activate the
NLRP3 inflammasome within resident and infiltrating phagocytes, driving the
intense, self-limited inflammatory flares characteristic of acute gout. When
hyperuricemia is left uncontrolled, recurrent flares become more frequent, crystal
deposits enlarge into clinically evident tophi, and cumulative joint damage and
functional impairment ensue.

Management of gout has historically focused on treating individual flares as they
occur. Over the past two decades, this paradigm has shifted decisively toward
sustained reduction of serum urate below its supersaturation threshold as the central,

"\ 29 |

 easioi=ees



—_—

I‘:lﬂ'()l)(“d]l science ilth‘TllilTi(}llilI (,‘()]I]L.(,‘l'(,‘lI(‘(,‘Z

THEORY OF SCIENTIFIC RESEARCHES OF WHOLE WORLD

disease-modifying intervention — a treat-to-target approach conceptually
analogous to that used in other crystal- and inflammation-driven rheumatic
diseases, aimed not merely at symptom relief but at dissolving existing crystal
deposits and preventing new ones from forming.

The aim of this review is to summarize the pathophysiological rationale for
sustained urate lowering, the clinical and laboratory features that support an
accurate diagnosis, the evidence base and practical implementation of treat-to-
target urate-lowering therapy, and its relevance to rheumatology practice in
Uzbekistan.

Understanding and applying hyperuricemia control and treat-to-target urate-
lowering principles is relevant across several areas of clinical practice, including:

e Rheumatology (diagnosis, treat-to-target dosing, flare prophylaxis)

® Primary care and family medicine (recognition, initiation, and long-
term monitoring of ULT)

e Nephrology (dose adjustment in chronic kidney disease, urate
nephropathy)

e Cardiology (cardiovascular risk assessment when selecting between
xanthine oxidase inhibitors)

e Endocrinology (management of coexisting metabolic syndrome and
obesity)

Pathophysiological Rationale for Sustained Urate Lowering

Monosodium urate crystallizes once serum urate concentration exceeds its
physiological saturation point, generally cited as approximately 6.8 mg/dL (404
umol/L), though local factors such as temperature and pH make crystallization more
likely in cooler, more acidic peripheral joints such as the first metatarsophalangeal
joint. Once formed, these crystal deposits do not resolve spontaneously as long as
serum urate remains above saturation; instead, they enlarge over time, driving
recurrent flares and, eventually, chronic tophaceous disease with erosive joint
damage.

Crucially, this process is reversible: when serum urate is sustained below the
saturation threshold, existing crystal deposits gradually dissolve, and the rate of this
dissolution is directly related to how far below threshold the achieved serum urate
level is maintained. This dose-response relationship, first characterized in
longitudinal tophus-measurement studies, underlies the rationale for setting an
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explicit, sufficiently low serum urate target rather than simply treating
flares symptomatically. This relationship is illustrated in Figure 1.

Lower Serum Urate Targets Accelerate Tophus Dissolution
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Figure 1. Relationship between the achieved serum urate target and the rate of
tophus dissolution: sustained serum urate levels further below the ~6.8 mg/dL (404
umol/L) supersaturation threshold produce faster resolution of existing
monosodium urate crystal deposits.

Diagnosis: Clinical and Laboratory Clues

Because acute gout can resemble septic arthritis, calcium pyrophosphate
deposition disease (pseudogout), and inflammatory arthropathies such as rheumatoid
arthritis, accurate diagnosis is essential before committing a patient to lifelong urate-
lowering therapy. Identification of monosodium urate crystals in synovial fluid or
tophus aspirate remains the diagnostic reference standard, though characteristic
clinical presentation together with imaging findings — such as the ultrasound
double-contour sign or urate deposition on dual-energy CT — can support a
confident diagnosis when arthrocentesis is not feasible. Key distinguishing features
are summarized in Table 1.
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Feature Favors an  Alternative
. Favors Acute Gout ] ]
Domain Diagnosis
Monoarticular,  first Symmetric small-joint
®Joint metatarsophalangeal joint | polyarthritis (RA); single hot joint
" om (podagra) or | with systemic toxicity (septic
pattern midfoot/ankle/knee; rapid | arthritis); knee/wrist in older
onset patients (pseudogout)
ori Peaks within 6-12 Gradual onset over days-
tme hours, self-limited over 1—| weeks (RA); persistent/worsening
course 2 weeks even untreated despite treatment (septic arthritis)
Hyperuricemia, male : :
, Immunosuppression/prosthetic
. sex, obesity, | . . ) ..
ORisk . . joint (septic arthritis); older age
alcohol/purine intake, |~ . : ..
factors o with CPPD-associated conditions
diuretic use, CKD, (ps SRR
metabolic syndrome P s
Rhomboid, positively
) Needle-shaped, birefringent =~ CPPD crystals
@® Synovial : . - 1
uiy negatively birefringent | (pseudogout);  positive  Gram
u monosodium urate crystals | stain/culture, very high WBC
(septic arthritis)
Ultrasound  double-
contour sign; DECT urate Chondrocalcinosis on
) deposition; late | radiograph  (pseudogout); joint
@ Imaging . : o . : :
radiographic rat-bite' | effusion without urate signal (other
erosions with overhanging | causes)
edges
Usuall levated,
@Serum Saty clevale Normal or elevated urate does
though may be normal :
urate . not by itself confirm or exclude
during an acute flare
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. Favors Acute Gout ] ]
Domain Diagnosis

Feature Favors an Alternative

the reference standard

gout; crystal identification remains

Table 1. Clinical and Diagnostic Clues to Acute Gouty Arthritis versus Other
Acute Arthropathies.

The Treat-to-Target Strategy: Principles and Agents

Treat-to-target urate-lowering therapy rests on a small set of core principles:
defining an explicit serum urate target agreed with the patient (generally <6 mg/dL,
or <5 mg/dL in patients with tophi, frequent flares, or more severe disease); initiating
pharmacologic ULT at a low dose and titrating gradually (“start low, go slow”) based
on serum urate measured every 2—4 weeks; and maintaining lifelong therapy once
the target is reached, since discontinuation typically leads to recurrence of
hyperuricemia and flares. Allopurinol, a xanthine oxidase inhibitor, is recommended
as first-line therapy for essentially all patients, with dose adjustment required in
chronic kidney disease and pharmacogenomic screening for HLA-B*5801
recommended in populations at elevated risk of severe cutaneous adverse reactions.
Febuxostat, an alternative xanthine oxidase inhibitor, is effective when allopurinol
cannot achieve target, but the CARES trial identified a cardiovascular and all-cause
mortality signal relative to allopurinol, warranting caution in patients with
established cardiovascular disease. Uricosuric agents and, for severe refractory
tophaceous disease, pegloticase provide additional options. Because urate
mobilization during ULT initiation can itself precipitate flares, concurrent anti-
inflammatory prophylaxis with colchicine, a low-dose NSAID, or a low-dose
corticosteroid i1s recommended for at least 3—6 months. The principal agents, their
mechanisms, and key considerations are summarized in Table 2.
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Key
Agent . . . .
Mechanism Considerations / Typical Role
(Class) .
Cautions
Start low (50-100
mg/day, lower in
Allopurinol Inhibits CKD), titrate every 2—4 ) )

. P . : ) Y First-line for
(xanthine xanthine  oxidase, | weeks to target; screen essentiall all
oxidase reducing urate | for HLA-B*5801 in . Y
s . L patients
inhibitor) production high-risk ancestry

before starting (severe
cutaneous reaction risk)
Associated with a
signal for increased
Febuxostat . cardiovascular and all- Alternative
: Non-purine ) .
(xanthine : : cause mortality versus | when allopurinol
. xanthine  oxidase .
oxidase ey allopurinol ~ (CARES | not tolerated or
L inhibition . : .
inhibitor) trial); use with caution | target not reached
in established
cardiovascular disease
Requires adequate
. AUTES Afedla® !l Add-on  or
_ Inhibits  renal | renal function; avoid ) :
Probenecid . . . alternative in
: . urate reabsorption, | with history of
(uricosuric) . . . e urate under-
increasing excretion | urolithiasis; ensure
. excreters
hydration
: Infusion reactions
Enzymatically . .
. and  immunogenicity Severe,
Pegloticase | converts urate to
: . . are common;  co- | refractory
(recombinant allantoin, producing . . .
. , administration with | tophaceous gout
uricase) rapid, profound | .
. immunomodulators only
urate lowering
(e.g., methotrexate)
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K
Agent . .ey . .
Mechanism Considerations / Typical Role
(Class) .
Cautions
improves response
durability
Colchicine / Anti. Continue for at Bridging
low-dose inflammatory  flare least 3—6 months after thera durin
NSAID / low- o starting ULT, since 2 8
prophylaxis  (not ce e ULT
dose . urate mobilization itself|. . . . |
. . urate-lowering) . Initiation/titration
corticosteroid can trigger flares

Table 2. Urate-Lowering and Flare-Prophylaxis Agents Used in the Treat-to-
Target Management of Gout.

Implementing Treat-to-Target Therapy in Practice

Translating these principles into a repeatable clinical workflow requires an
explicit, cyclical process: confirming the diagnosis, starting anti-inflammatory flare
prophylaxis, initiating urate-lowering therapy at a low dose, rechecking serum urate
every 2—4 weeks, titrating the ULT dose until the target is reached, and then
maintaining that target while tapering prophylaxis once remission criteria are met.
This cycle, shown in Figure 2, continues indefinitely at longer monitoring intervals
to confirm durable control, since relaxation of therapy or monitoring 1s a recognized
cause of recurrent hyperuricemia and flares.
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The Treat-to-Target Urate-Lowering Therapy Cycle in Gout

1. Confirm diagnesis
(crystal-proven or
clinical « imaging)

6. Maintaln target 2. Start anti-infiamenatory
taper prophylaxs after Hare progh
remission criteria met (cokhicine/NSAID/teroid

Sustained
sUA below

target — ‘
T fewer flares,
tophus
resorption

5. Titrate ULT dose 3, Initiate ULT
untd target reached low cose
(<6 o <5 mgMdL 'start low, go slow'}

4, fecheck sarum urate
every 2-4 weeks

Figure 2. The treat-to-target urate-lowering therapy cycle in gout: diagnosis
confirmation, flare prophylaxis, ULT initiation, regular serum urate measurement,
dose titration, and long-term target maintenance, repeating until sustained control
is confirmed.

Implementation barriers are relevant to healthcare systems such as Uzbekistan’s,
where access to febuxostat, pegloticase, and pharmacogenomic HLA-B*5801
testing may be limited by cost and availability. In this context, the evidence that
inexpensive, carefully titrated allopurinol combined with routine serum urate
monitoring achieves durable target attainment for the great majority of patients is
particularly important: strengthening patient education on lifelong adherence,
ensuring consistent access to low-cost flare prophylaxis during ULT initiation, and
embedding routine serum urate measurement into follow-up visits are comparatively
low-cost interventions that can meaningfully narrow the outcome gap even where
advanced or second-line therapies remain constrained.
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Conclusion

Sustained control of hyperuricemia through treat-to-target urate-
lowering therapy is the central, disease-modifying intervention in gout, allowing
gradual dissolution of existing monosodium urate crystal deposits and prevention of
new flares. Randomized and longitudinal evidence supports an explicit, sufficiently
low serum urate target, gradual dose titration of a xanthine oxidase inhibitor such as
allopurinol, careful consideration of cardiovascular risk when selecting among
agents, and adequate anti-inflammatory prophylaxis during therapy initiation.

For clinical practice, this translates into two actionable priorities: setting and
consistently pursuing an explicit serum urate target rather than treating flares in
1solation, and embedding routine serum urate measurement into every follow-up
visit until that target is durably achieved. Continued application of these principles,
adapted to local resource constraints, holds substantial potential to reduce long-term
joint damage and disability and improve quality of life for patients with gout,
including within the healthcare system of Uzbekistan.
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