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Male, 46-year-old
Chronic tophaceous gout with disseminated cutaneous tophi
Joint pain

Rheumatology

Rare disease

Gout is a metabolic disease characterized by deposition of monosodium urate (MSU) crystals called tophi.
The typical location of tophi is in the joint and will chronically damage the joint. However, there is a rare atyp-
ical dermatologic manifestation of tophi that occur extensively in the skin.

A 46-year-old male presented with acute pain in multiple joints. He had a history of gouty arthritis with recur-
rence attacks, in the past 2 years ago. Over time, he had gradual eruption of multiple tophi and multiple yel-
lowish nodules under his skin which sometimes would ulcerate. Laboratory value showed creatinine 2.3 mg/dL
and uric acid 11.5 mg/dL. Ultrasound of the kidney showed nephrocalcinosis appearance. Urate crystal was
identified in skin biopsy of the nodules. We diagnosed the patient with chronic tophaceous gout with exten-
sive cutaneous involvement. Given the renal impairment, we gave methylprednisolone 3 doses of 8 mg for 5
days then tapered off, colchicine 0.5 mg every other day and allopurinol 1 dose of 100 mg. The patient had
dramatic improvement of his pain and is now being followed up regularly.

We describe a rare and severe extensive cutaneous manifestation in a chronic tophaceous gout patient.

Gout ¢ Renal Insufficiency, Chronic ¢ Uric Acid
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Background

Gout is a crystal arthropathy that occurs because of deposition
of monosodium urate (MSU) crystals in and around the joint [1].
Gout is an inflammatory arthritis with varied clinical manifesta-
tion, including painful acute flare of joint synovitis and chron-
ic deposition of MSU crystals in joints and other body tissues
that can lead to chronic joint damage, renal stone formation,
and renal impairment [2]. Gout affects mostly the peripheral
joints of the lower limb such as the first metatarsophalangeal
joint, ankle, and knee, but it can also affect other joints [3,4].
The prevalence of gout is around 3.9% in the United States, 0.9%
in France, 1.4-2.5% in the UK, 1.4% in Germany, and 3.2-26.1%
in New Zealand [5]. The incidence of gout in the general pop-
ulation ranges from 0.06 to 2.68 per 1000 person-years [1].

Serum urate level depends on the production and excretion of
urate. Urate is produced through de novo biosynthesis, dietary
purine intake, and turnover of tissue nucleic acid. Urate is se-
creted and reabsorbed in the renal proximal tubule and is ex-
creted in the intestine [6]. There is also the role of genetic
factors in serum urate homeostasis. For example, purine over-
production might be caused by the deficiency of the enzyme
hypoxanthine—guanine phosphoribosyl transferase (HPRT) [7].
The ABCG2 gene plays an important role to the secretion of
uric acid, and its dysfunction will lead to excess of serum uric
acid [8]. Therefore, analysis of the genetic factors in urate
homeostasis might be an important tool to understand better
about the pathophysiology of hyperuricemia [6,7].

Urate deposition, or tophus, occurs frequently in avascular tis-
sues over the ears, olecranon and prepatellar bursae, or near
tendons [9]. Tophus can also be found in less frequent sites
such as in the skin, laryngeal and bronchial wall [10]. There is
also an atypical dermatological manifestation of tophi in the
form of pustules, ulcerations, and panniculitis [11]. Extensive
involvement of tophi in the skin is uncommon. Therefore, this
study aimed to report on a rare severe skin manifestation in
a patient with chronic tophaceous gout that was complicated
with renal impairment

Case Report

A 46-year-old male came to our rheumatology clinic with acute
pain in multiple joints since a week before admission to hos-
pital. The pain caused limitation of movement and the pa-
tient was unable to walk and was in wheelchair. He had nod-
ules and plaques that were non-tender and firm widespread
over the trunk, arms, and legs. Two years ago, he complained
of pain and swelling in his joints. He underwent aspiration of
joint fluid which showed deposition of gouty crystal. The diag-
nosis of gouty arthritis was established, but he did not go for
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Figure 1. Multiple cutaneous tophi on trunk and upper
extremities.

regular follow-up to the health facilities and he did not take
his medicine regularly. He had recurrent attacks ever since.

A year ago, he started noticing gradual eruption of multiple
nodules over the finger joints, elbows, ankle, and knee that
sometimes would ulcerate. The ulcers would exude white
chalk-like materials. The patient often self-medicated himself
with steroids, antibiotics, allopurinol, and colchicine whenever
he felt pain until the symptoms subside, then he discontin-
ued all his medications. The patient denied any concomitant
medical conditions. He also denied family history of gouty ar-
thritis. He had a sedentary lifestyle, was a heavy drinker and
was not actively doing physical exercise. He did not particu-
larly pay attention to his diet.

On physical examination, we found multiple subcutaneous
non-tender nodules over all extremities and trunk (Figure 1).
We also noted multiple hyperpigmented ulcers with erythema-
tous borders on his extremities and trunk (Figures 2, 3). Tender
joints were noted in metacarpal phalangeal (MCP) 1 bilater-
ally, right proximal interphalangeal (PIP) 2 and PIP 4, wrist joint
bilaterally, elbow joint bilaterally, knee joint bilaterally, ankle
joint bilaterally, and metatarsophalangeal (MTP) 1 bilaterally.
Other systemic and neurological physical examination find-
ings were unremarkable.
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Figure 2. A closer look at tophi and healed ulcers on upper arm.

Figure 3. Multiple cutaneous tophi and ulcers on lower leg.

Laboratory values showed elevated uric acid of 11.5 mg/dL
(normal range 3.4-7.0 mg/dL) and erythrocyte sedimenta-
tion rate (ESR) of 118 (normal range 0-20 mm). The patient
also had elevated creatinine of 2.3 mg/dL (normal range
0.8-1.3 mg/dL) thus a decrease in estimated glomerular fil-
tration rate to 32.8 mL/min/1.73 m2 C-reactive protein (CRP)
was elevated to 254.1 mg/L (normal <5.0 mg/L). Ultrasound of
the kidney showed nephrocalcinosis. Skin biopsy of the nod-
ules taken from left arm showed eosinophilic deposition with
needle shape aggregates with surrounding granulomatous re-
action (Figures 4, 5). We diagnose the patient as having acute
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Figure 4. Eosinophilic amorph mass, with granulomatous
(hematoxylin and eosin staining, 100x).

Figure 5. Eosinophilic amorph deposmon with needle shape
aggregates with surrounding granulomatous reaction
(hematoxylin and eosin staining, 400x).

flare of chronic tophaceous gout with disseminated cutane-
ous tophi and renal impairment.

Due to his renal impairment, we gave moderate dose of ste-
roid and adjusted the dose of colchicine and allopurinol. We
gave methylprednisolone 3 doses of 8 mg for 5 days, colchicine
0.5 mg every other day and allopurinol 1 dose of 100 mg. We
also collaborated with the dermatology department for treat-
ment of his ulcers and skin lesion. The patient had dramatic
improvement of his pain and ulcers and is now being followed
regularly in the outpatient clinic.

The patient was given an explanation about his disease and
was strongly urged to comply to the treatment given. We also
asked him to abstain from alcohol. His steroid medication was
slowly tapered off by 4 mg every week. After a month of treat-
ment, his serum uric acid decreased to 9.9 mg/dL, and creat-
inine to 2.2 mg/dL. The ulcers have healed, and a few of the
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tophi in his skin became smaller in size. Currently we are reg-
ularly following the patient and our goal for the patient is to
lower the hyperuricemia, maintain renal function, and prevent
future tophi formation.

Discussion

Gout is a highly prevalent inflammatory arthritis caused by
deposition of MSU crystals with a classic history and clini-
cal course [1]. The characteristics of gout are as follows [12]:
1) hyperuricemia; 2) recurrent flare of acute arthritis; 3) de-
posit of monosodium urate crystals (tophi); 3) renal impair-
ment; and 4) uric acid nephrolithiasis.

The prevalence and incidence of gout has increased in recent
times because of aging, metabolic-related diseases (hyperten-
sion, obesity, metabolic syndrome) and diet-related causes (alco-
holism, high intake of proteins, and a high fructose-enriched
food). Genetic studies and meta-analyses showed that there
might be an important role of genetic factor in the pathophys-
iology of gout [13]. There are specific genes, such as ABCG2
gene, which influence the serum uric acid level through re-
nal uric acid excretion by encoding urate transporters such
as URAT1 (SLC22A12) and GLUT9 (SLC2A9). Dysfunction of
the ABCG2 gene would result in a decrease of uric acid ex-
cretion that leads to increased level of uric acid serum, there-
fore the ABCG2 gene is considered a significant genetic factor
for gout [14]. In a recent study, genetic variants of the ABCG2
gene showed it to have a significant effect on earlier onset of
gout and familial gout [15].

Decreased renal function and impaired capacity of urate clear-
ance by the kidney also contribute to hyperuricemia and pro-
gression of gout stages. As a chronic disease, gout arthritis may
progress to tophaceous gout if not treated effectively. The aim
of long-term management is to achieve low level of serum uric
acid and to prevent disability due to chronic joint damage.

There are 3 stages of gout arthritis: 1) asymptomatic hyper-
uricemia, 2) intercritical or interval gout, and 3) chronic gouty
arthritis (formation of tophi) [12]. The diagnosis of gout can
be established using the 2015 ACR/EULAR classification cri-
teria for gout, which consist of clinical, laboratory, and imag-
ing domain [5]. The entry criterion for the classification crite-
ria is occurrence of at least 1 episode of gout attack. Then,
if MSU crystals in synovial fluid or a tophus are found, then it
is sufficient to make diagnosis of gout. The gold standard for
diagnosis of gout in the chronic stage is skin biopsy and the
presence of chalk-like material on the open skin and around
joints [5,12,16].
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Our patient came to us already in the third stage of gout, which
is chronic tophaceous gout. He had already been diagnosed
with gout before and had undergone synovial fluid analysis,
which showed positivity for MSU crystals. Therefore, we did
not perform further imaging examination, such as musculo-
skeletal ultrasound or dual energy computed tomography scan
(DECT) to find MSU crystals.

The usual locations of tophi are around the joint, synovium,
olecranon, knee and tragus, but our patient presented with
multiple tophi deposits and ulceration all over the skin. We
performed skin biopsies and the result was supportive of the
MSU crystal deposition, thus we assessed this patient as hav-
ing acute flare of chronic gouty arthritis with disseminated cu-
taneous tophi. Extensive cutaneous involvement of gout is rela-
tively rare, with several cases described in literature [11,17-20].

The first goal of gout treatment is to manage the acute at-
tack, which is usually very painful. The first-line drugs for gouty
flare include colchicine, nonsteroidal anti-inflammatory drugs
(NSAIDs), and steroids. To prevent flares, the therapeutic op-
tions for prophylaxis is colchicine given with urate lowering
therapy such as allopurinol, febuxostat and probenecid [9,16].
A novel uricosuric agent, lesinurad, might be combined with
allopurinol or febuxostat, but this is not yet a standard rec-
ommendation [21]. The aim of chronic gout management is
to reach and maintain serum uric acid at sub-saturating lev-
els, which is under 6 mg/dL for all patients, or under 5 mg/dL
for patients with severe gout (tophi, chronic arthropathy, fre-
quent attacks). Long-term achievement of this serum uric acid
target might lower incidence of gouty flares and facilitate dis-
solution of tophi [9,21].

The challenge in treating our patient was the disease’s chronic
complications. Gout patients with tophi formations and recur-
rent flares should be treated aggressively, and the target of uric
acid is below 5 mg/dL [21]. The aggressive treatment is aimed
to facilitate dissolution of crystals and prevent future flares.
However, our patient had renal impairment, as evidenced by
the low estimated glomerular filtration rate (eGFR); the renal
impairment made aggressive treatment recommended for a pa-
tient with normal kidney function not suitable for our patient.

The pathophysiology of renal impairment in a patient with
gout is due to chronic hyperuricemia. Hyperuricemia will lead
to endothelial dysfunction, stimulation of the renin-angioten-
sin system, and oxidative stress. These will in turn cause pro-
liferation of smooth muscle cells of the afferent arterioles and
lower perfusion of the kidney [14]. In patients with renal im-
pairment, treatment of gout should be done very carefully so
as to not further deteriorate kidney function.
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There are 4 principles in the management of gout follows re-
gardless of the presence of kidney impairment: 1) manage the
hyperuricemia and lower the serum urate level, 2) prophylaxis
therapy while initiating uric acid lowering therapy, 3) manage
the flare symptoms, and 4) optimize dietary and lifestyle fac-
tors. Pharmacologic options for gout patients with renal im-
pairment should be given cautiously, and there might be a
need to adjust the dose according to eGFR [13,15].

Regarding renal impairment, the safest option for gout attack
is glucocorticoids that is given short-term. The usual starting
dose 0.5 mg/kg of body weight per day for the first few days,
then taper progressively. If colchicine is already used for pro-
phylaxis, the usual loading dose of 1 mg continued with 0.5 mg
an hour later should not be used for gout flare in patients with
renal impairment [13,15,16]. For all patients starting on allo-
purinol, the starting dose should be low and adjusted to eGFR.
The dosage of 50 mg/day for patients with chronic kidney dis-
ease (CKD) stage 4 or 5, and not more than 100 mg/day in
all others can be used. The daily dose can be up-titrated ev-
ery 2 to 5 weeks to achieve the serum urate target level [15].
Allopurinol can be used in patients with hemodialysis or peri-
toneal dialysis who still need urate lowering therapy.
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Our patient had eGFR of 32.8 and was classified as having CKD
stage 3b. In accordance with his renal impairment, for his flare
he was given methylprednisolone 3 doses of 8 mg for 5 days
then slowly tapered off by 4 mg every week. We avoided giv-
ing colchicine for flare dose because he had already used it for
prophylaxis, instead we continue giving colchicine 0.5 mg ev-
ery other day for prophylaxis. We planned to give febuxostat
for a faster and safer lowering of uric acid serum, but the pa-
tient refused since the drug is expensive, not widely available,
and not covered by the national insurance system in our coun-
try. Previous case reports showed that allopurinol administra-
tion up to 600 mg daily might result in continual reduction of
the intradermal tophi size and number [9,22]. The patient had
already taken allopurinol before, so the allopurinol dose was
maintained at 100 mg daily and was up titrated by 100 mg
during his follow-up visits based on the serum urate levels.

Conclusions

We report a case of a rare and severe cutaneous manifesta-
tion in a patient with chronic tophaceous gout.
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