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and gouty sacroiliitis associated 
with genetic variants of a young 
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Gout is a form of inflammatory arthritis characterized by the deposition of 
monosodium urate (MSU) crystals in the joints, resulting from a disorder in purine 
metabolism. It occurs more frequently in men than in women prior to menopause 
and is rare in young women. Gout can lead to various health complications, with 
many patients experiencing a significant burden of chronic kidney disease (CKD) 
and joint deformities. The development of gout is influenced by a complex interplay 
of genetic, environmental, and lifestyle factors, with elevated serum MSU levels 
serving as a key risk factor for its onset. However, only 10% of individuals with 
hyperuricemia go on to develop clinical gout, and several susceptibility loci are 
associated with the condition. Here, we present a case of a young woman with 
gouty sacroiliitis and gouty nephropathy linked to susceptibility loci.
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1 Introduction

Gout is the most prevalent form of inflammatory arthritis, typically presenting as 
monoarthritis that predominantly affects peripheral joints, while involvement of the sacroiliac 
joints is rare (1). The condition is significantly more common in men, and its prevalence varies 
across different racial groups, ranging from approximately 0.003 to 15.3% (2). Gout is 
recognized as one of the most widespread metabolic disorders, with its prevalence on the rise, 
particularly in developing countries. This increase can be  attributed to factors such as 
population aging, dietary and lifestyle changes, and rising levels of obesity and insulin 
resistance. Chronic gout imposes a considerable social and economic burden due to the 
associated pain and disability, as well as diminished work-related activity and productivity (3).

Patients diagnosed with gout have an increased likelihood of developing chronic kidney 
disease (CKD) stage 3 or higher compared to individuals without gout (4). This notable clinical 
association raises important concerns regarding patient management and outcomes. Several 
factors contribute to this relationship. Firstly, hyperuricemia can have a direct adverse impact 
on renal function. Elevated levels of uric acid can lead to the formation of monosodium urate 
crystals within the renal tubules, resulting in obstructive nephropathy and subsequent 
inflammation. This process can significantly impair renal function, leading to the progression 
of kidney disease. Moreover, the use of nonsteroidal anti-inflammatory drugs (NSAIDs) in the 
management of gout flares may introduce additional risk factors of renal toxicity. NSAIDs are 
effective for pain relief and inflammation control, they can adversely affect renal perfusion and 
glomerular filtration, particularly in patients with pre-existing renal dysfunction. This potential 
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nephrotoxicity necessitates careful consideration in the treatment of 
gout, especially in those with damaged kidney function (4, 5).

The heritability of serum monosodium urate (MSU) 
concentrations is estimated to range between 40 and 70%. Previous 
genome-wide association studies (GWAS) have identified numerous 
genetic loci associated with elevated serum uric acid levels and the 
development of gout (6). Here we report a female patient who exhibits 
two susceptibility loci, specifically SLC2A9 and SLC22A12, both of 
which are implicated in the deposition of monosodium MSU crystals 
in the sacroiliac joint and the kidneys. This case highlights the 
necessity for further investigation into the genetic factors contributing 
to gout, particularly in individuals with identified risk alleles. 
Understanding the genetic background may provide valuable insights 
into personalized treatment strategies and preventive measures for 
patients at high risk of developing gout and related renal complications. 
Such an approach could enhance clinical outcomes and improve the 
management of this prevalent metabolic disorder.

2 Case presentation

A 31-year-old woman has a history of 8 years of alcohol 
consumption and 4 years of consuming fructose-based beverages, 
with infrequent intake of water. Five years ago, the patient experienced 
pain in the first metatarsophalangeal joints of the right foot, with a 
uric acid level of 461 μmol/L, diagnosis of gout was obtained. The 
patient suffered recurrent episodes of gouty arthritis by taking 
NSAIDs. Recently, she suffered recurrent lower back pain. One week 
prior to admission, the patient reported recurring pain localized to the 
left lumbar region and the bilateral lumbosacral area, accompanied by 
mild morning stiffness that proved resistant to analgesic treatment.

At the time of admission, the patient presented with anemia, 
mental fatigue, occasional shortness of breath, and dizziness. 
Additionally, she exhibited swelling and pain in the left knee joint, as 
well as discomfort in the left lumbar region and lumbosacral area, 
accompanied by mild morning stiffness in both elbows, knees, and 
ankles. Importantly, there were no reported symptoms of abdominal 
pain, acid reflux, or skin rash.

Laboratory examinations revealed a white blood cell count of 
16.35 × 10^9/L, with a neutrophil percentage of 79.5%. Hemoglobin 
levels was 72 g/L, and platelet count was 344 × 10^9/L. Serum uric 
acid levels were significantly elevated 734 μmol/L, with creatinine 
levels at 182 μmol/L and serum albumin at 25.8 g/L. C-reactive 
protein was markedly elevated at 116 mg/L, while transferrin levels 
were low at 1.9 g/L. Ferritin levels were notably high at 1454 ng/mL, 
and the human leukocyte antigen (HLA)-B27 was found to 
be  negative. Anti-nuclear antibody, anti-neutrophil cytoplasmic 
antibody, and vasculitis-related antibodies yielded negative results. 
Serological tests for tuberculosis, Lyme disease, and Brucella, along 
with serial blood cultures, all demonstrated negative findings.

Computed tomography (CT) of the sacroiliac joints revealed 
asymmetric narrowing of the bilateral sacral joint spaces, with patchy 
and nodular hyperdense shadows observed. Dual-source CT 
demonstrated a grass-green color change, and adjacent subarticular 
bony structures exhibited penetrating bone destruction, particularly 
in the iliac bone, where some edges displayed osteosclerotic changes 
(Figure 1A). Magnetic resonance imaging (MRI) of the sacroiliac 
joints revealed localized flaky long T1 and long T2 fat signal shadows 

beneath the joint surfaces of the bilateral tubular structures, 
accompanied by narrowing of the joint spaces and irregularities of the 
joint surfaces. No abnormal signals were detected within the sacral 
canal (Figure 1B). Enhanced CT scan review of abdomen indicated 
the left kidney was enlarged, presenting a mass-like low-density 
shadow in the left renal cortex measuring approximately 47 × 68 mm. 
This lesion exhibited clear borders and a CT value of approximately 
20 HU, with no significant enhancement noted (Figure 1C, red arrow).

Given the possibility of a left renal abscess due to infection, a left 
renal puncture and aspiration were conducted, resulting in the 
extraction of approximately 120 mL of purulent and hemorrhagic 
fluid from the hematoma. Polarized light microscopy revealed the 
presence of birefringent needle-like crystals (Figure 1D). Biochemical 
analysis of the aspirated fluid indicated a total protein concentration 
of 27.8 g/L, with lactate dehydrogenase measured at 2870 U/L and 
glucose levels at 0.30 mmol/L. Serum protein electrophoresis 
demonstrated the following percentages: α2 globulin at 12.1%, 
albumin at 38.0%, α1 globulin at 4.4%, and γ globulin at 32.0%. 
Bacterial culture, blood immunofixation electrophoresis, and 
tuberculosis smears yielded no abnormalities. Following aspiration, 
an abdominal CT scan was performed again. Comparison of repeat 
CT indicated a reduction in the volume of the left kidney compared 
to previous imaging. A newly observed catheter retention was noted 
in the left kidney adjacent to the lumbar dorsal body (Figure 1E, red 
arrow). The left renal cortex presented an irregular mass of low-density 
shadows, which has decreased in size since the previous examination, 
with slightly blurred borders. The maximum cross-sectional 
dimensions of the mass were approximately 22 mm × 38 mm, and the 
CT value measured approximately 18 HU (Figure 1E).

Considering the patient’s status as a young woman with significant 
deposition of MSU crystals in the sacroiliac joints and kidneys, an 
investigation into the presence of susceptibility alleles was conducted 
through gene sequencing. Analysis of single nucleotide polymorphisms 
(SNPs) associated with MSU concentration revealed that the patient 
had a G/A genotype at the rs3733591 locus in the SLC2A9 gene (with 
allele G identified as a risk variant) and a C/C genotype at the rs893006 
locus in the SLC22A12 gene (with allele C also recognized as a risk 
variant). Consequently, it is plausible that the patient carries risk alleles 
that may have been exacerbated by a prolonged high-purine diet, 
leading to the deposition of uric acid crystals in multiple anatomical 
sites. In the follow-up treatment, prednisone and colchicine were 
administered to control acute inflammation. Following the remission, 
a regimen of colchicine at 1 mg and febuxostat at 40 mg daily was 
initiated as therapeutic measurements.

3 Discussion

Gout is the most prevalent form of inflammatory arthritis in adult 
males, while it seldom occured in young females, suggesting that 
hormonal differences may play a critical role in the varying prevalence 
of gout between genders (7). Estrogen can enhance uric acid excretion 
through the kidneys, which helps maintain lower serum uric acid 
levels in premenopausal women. This protective effect diminishes 
after menopause, leading to an increased risk of gout in older women 
(8, 9). Several lifestyle and metabolic factors contribute to the onset of 
gout, and these can differ between men and women. Men are more 
likely to engage in behaviors that increase these risks, such as higher 
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alcohol intake and diets rich in purines, found in red meat and certain 
seafood (10). In this case, despite being a young woman, she had a 
prolonged history of excessive consumption of alcohol and sugary 
beverages, leading to increased production of uric acid, which was a 
significant factor contributing to the onset of gout.

Sacroiliitis is characterized by recurrent lumbosacral pain and may 
be  associated with conditions such as ankylosing spondylitis, 
inflammatory bowel disease, Crohn’s disease, tuberculosis, brucellosis, 
and osteoarthritis. While gout predominantly affects the first 
metatarsophalangeal joints, the sacroiliac joints may be involved in 
rare cases, closely resembling axial spondyloarthropathies or infections 
(11, 12). CT-guided needle aspiration of the affected joint remains the 
gold standard for diagnosing gout, arthrocentesis can be technically 
challenging at difficult-to-access sites, such as sacroiliac joint, and in 
patients with minimal joint effusion. In such cases, DECT can be a 
useful tool because it can specifically identify MSU crystal deposition 
based on its chemical composition. DECT examinations of gout 
frequently reveal penetrating chisel-like bone destruction, which may 
be  represented as the “edge of uvula” sign. The presence of bone 

destruction located distant from the articular surface is a distinguishing 
characteristic that differentiates gouty arthritis from other forms of 
arthritis. Therefore, DECT has a high sensitivity and specificity in 
identifying MSU crystals of size >3 mm, with an overall accuracy of 
87–94% (13, 14). In this case, DECT clearly demonstrated a substantial 
accumulation of MSU crystals in the sacroiliac joints. To eliminate the 
possibility of false positives, MRI was subsequently employed to 
further verify the presence of abnormal substances deposited in the 
sacroiliac joints. This finding, in conjunction with the patient’s clinical 
history, facilitated the conclusion that the recurrent lumbosacral pain 
was attributable to inflammation caused by MSU crystals.

MSU crystals can accumulate in the kidneys, resulting in gouty 
nephropathy and potentially leading to uremia. In the 
United Kingdom, patients with incident gout from a primary care 
population demonstrated a 78% increased risk of developing CKD 
stage 3 within three years of the gout diagnosis (4). The 
pathophysiological mechanisms by which hyperuricemia induces 
renal damage are complex. Uric acid can crystallize within the renal 
tubules, resulting in obstructive nephropathy. These crystals may 

FIGURE 1

(A) Dual-source CT demonstrated a grass-green color change, and adjacent subarticular bony structures exhibited penetrating bone destruction. 
(B) Magnetic resonance imaging (MRI) of the sacroiliac joints revealed localized flaky long T1 and long T2 fat signal shadows beneath the joint surfaces of 
the bilateral tubular structures, accompanied by narrowing of the joint spaces and irregularities of the joint surfaces. (C) Enhanced CT scan review of 
abdomen indicated the left kidney was enlarged, presenting a mass-like low-density shadow in the left renal cortex measuring approximately 47 × 68 mm. 
(D) Polarized light microscopy revealed the presence of birefringent needle-like crystals. (E) Comparison of repeat CT indicated a newly observed catheter 
retention in the left kidney. The left renal cortex presented an irregular mass of low-density shadows, which has decreased in size since the previous 
examination, with slightly blurred borders. The maximum cross-sectional dimensions of the mass were approximately 22 mm × 38 mm.
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trigger an inflammatory response, leading to tubulointerstitial fibrosis, 
characterized by scarring and a decline in kidney function (5). In this 
case, the patient presented with multiple cysts in both kidneys, within 
which MSU crystals were deposited, culminating in the formation of 
a substantial subperitoneal pus cavity that mimicked a renal infection. 
This condition was ultimately determined to be  caused by MSU 
crystals, as clarified through nephrocentesis drainage.

Gout is a metabolic disorder associated with genetic predisposition, 
the primary mechanism involves the genes responsible for uric acid 
metabolism, particularly those coding for enzymes and transporters 
involved in its synthesis and excretion (6, 15). One key player is the 
SLC2A9 gene, which encodes glucose transporter 9 (GLUT9, also 
referred to as GLUT9L), plays a pivotal role as a uric acid transporter, 
facilitating the reabsorption of uric acid in the kidneys (16). The 
SLC2A9 gene has two primary transcript variants. The longer isoform 
of SLC2A9 is expressed on the basolateral membrane of proximal renal 
tubular epithelial cells, and its loss of function results in hypouricemia. 
Conversely, the shorter isoform is localized to the apical membrane of 
proximal renal tubular cells and is believed to mediate the absorption 
of urate from the renal tubule (17). Missense variants in SLC2A9 have 
demonstrated a significant association with clinical gout across diverse 
populations (18–20). The impact of variation in SLC2A9 appears to 
be more pronounced in females, accounting for approximately 6% of 
the variance in serum urate levels, compared to 2% in males (21, 22). 
Furthermore, SLC2A9 expression has been identified in human 
articular chondrocytes, a key site of urate deposition in gout. Synovial 
tissue has also been shown to express urate transporters. However, the 
extent to which urate transport is coordinated and regulated remains 
unclear. Investigating this mechanism is of critical interest for 
understanding the pathogenesis of tophus formation in gout.

Another significant gene associated with hyperuricemia and 
clinical gout is SLC22A12, which encodes the transporter protein 
urate transporter-1 (URAT1). URAT1 was the first confirmed urate 
transporter and is primarily responsible for the reabsorption of urate 
following urine filtration (23). It is predominantly expressed in the 
proximal tubules of the kidney, where it plays a critical role in 
maintaining uric acid homeostasis. By mediating uric acid 
reabsorption, SLC22A12 significantly influences serum uric acid 
levels (24). Variants in this gene can result in altered uric acid 
handling and subsequently impact an individual’s susceptibility to 
developing gout. Associations between variations in SLC22A12 and 
clinical gout have been demonstrated across diverse populations (25). 
Therapeutic interventions targeting URAT1 have proven effective in 
lowering uric acid levels, such as probenecid and benzbromarone. 
Additionally, a novel URAT1 inhibitor, lesinurad (marketed as 
Zurampic® or RDEA594), was approved in the United States and 
Europe in 2016 for the treatment of chronic gout (26). However, 
monotherapy with lesinurad has been associated with renal 
impairment, necessitating close monitoring of renal function in 
recipients (27). Research has identified various single nucleotide 
polymorphisms (SNPs) in the SLC2A9 and SLC22A12 gene that are 
associated with an increased risk of hyperuricaemia and gout, such 
as G/A genotype for rs3733591  in the SLC2A9 gene and a C/C 
genotype for rs893006 in the SLC22A12 gene. These variations can 
impair the kidney’s ability to excrete uric acid efficiently, resulting in 
developing hyperuricaemia and gout (28, 29). In this case, the young 
woman possesses a G/A genotype at the rs3733591 locus and a C/C 
genotype at the rs893006 locus, both of which significantly contribute 

to the development of gout. Therefore, it is essential to perform gene 
sequencing to identify at-risk individuals with gout, enabling better 
preventative measures against this disorder, particularly for young 
female patients.

One limitation of this case report is that we  conducted dual-
source CT imaging solely for sacroiliac joint, which confirmed the 
presence of MSU deposits. However, other affected joints, such as the 
knees and ankles, which also once exhibited swelling and pain, were 
not examined using dual-source CT, leaving the presence of MSU 
deposits in these areas unverified. Another limitation is that the 
patient presented with moderate anemia, but gastroenteroscopy ruled 
out gastrointestinal bleeding, and anemia-related diagnostic 
screenings did not reveal any abnormalities. The etiology of the 
anemia remains uncertain, with a possible link to renal blood leakage, 
potentially forming a renal hematoma.

In conclusion, gout is influenced by a complex interplay of genetic, 
environmental, and lifestyle factors. While dietary habits and 
metabolic conditions significantly contribute to its development, 
genetic susceptibility plays a critical role in an individual’s risk of 
developing gout and associated disorders.
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