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Abstract: Gout is a disease of urate metabolism where an excess of serum uric acid leads to the formation of 

monosodium urate crystals in various tissues of the body and presents with chronic inflammatory joint condition, 

urate nephropathy, and/or tophi deposits. this study was aimed to investigate and evaluate the validity of diagnosis 

of Gout by family physicians, through a review of evidence based that discussed many different approaches such 

synovia fluid analysis, MSU crystals as the reference test or by the signs and symptoms of patients. We conducted 

a systematic search of different database, PubMed and Cochrane Central Register of Controlled Trials 

(CENTRAL) from the 1970s to the 2016 to find articles on gout diagnosis and management in family practice. We 

used a search strategy based on the Cochrane Highly Sensitive Search Strategy for identifying all kind of studies 

including randomized trials, systematic reviews, Cohort, and case reportsAcute gout manifests as severe joint pain, 

of rapid onset, reaching maximal intensity within a few hours. Gout has a predilection for lower extremity joints. 

The joint affected is usually hot, red, swollen and very painful. This is often associated with skin erythema. 

Identification of MSU crystals in the synovial fluid of an inflamed joint or from tophi allows a definite diagnosis of 

gout to be made. 

Keywords: MSU crystals, PubMed and Cochrane, Central Register of Controlled Trials (CENTRAL). 

1. INTRODUCTION 

Gout is a disease of urate metabolism where an excess of serum uric acid leads to the formation of monosodium urate 

crystals in various tissues of the body and presents with chronic inflammatory joint condition, urate nephropathy, and/or 

tophi deposits
1
. 

Several studies stated that the worldwide incidence and prevalence of gout are rising and that gout affects at least 1% of 

the adult male population and it is the commonest form of inflammatory disease of the joints in men over the age of 40 

years. It occurs more in males than in females, in whom it is rare in the pre-menopausal period
2,3,4

. The annual incidence 

ranges from 62 to 180 cases per 100 000  and the annual prevalence from 940 to 1400 cases per 100 000
2,3,4

. Alcohol 

consumption and purine-rich foods such as red meat and seafood increase the risk of incident gout significantly. Loop and 

thiazide diuretics are also associated with increased risk. Gout is frequently associated with the metabolic syndrome. 

Dehydration, increasing creatinine levels, and surgery are also known to precipitate flares. Acute gout manifests as severe 

joint pain, of rapid onset, reaching maximal intensity within a few hours
5
. Untreated gout can result in disabling 

irreversible peripheral joint damage and chronic usage-related pain. However, gout is curable. The pathogenic agents that 

cause gout i.e.urate crystals can be eliminated through a combination of effective patient education and evidence-based, 

targeted urate-lowering therapy
6
.  

Study that was performed in USA 
7
, showed increased primary care visits were found to be associated with better 

adherence to quality indicators for gout treatment. Family physicians are first-contact physicians who provide continuous 

care, and this role places them in a good position to manage both acute complications and chronic follow-up of patients 

suffering from gout
7
. 

Moreover other studies
8,9,10

 have showed that primary care physicians diagnose and manage most patients with 

gout
8,9

. Less than 10% of patients diagnosed as having gout are referred to rheumatologists
10

. In primary care, this 

diagnosis is based on clinical signs and symptoms, usually without synovial fluid analysis for the presence of 

monosodium urate (MSU) crystals, which is the reference test for the diagnosis
8
. 
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OBJECTIVES: 

The number of patients involved in gout incidence it more than a theoretical issue to gain greater insight into the validity 

of gout diagnosed by physicians in primary care. Failure to diagnose gout and incorrect diagnosis of gout may have 

adverse consequences. Therefore, this study was aimed to investigate and evaluate the validity of diagnosis of Gout by 

family physicians, through a review of evidence based that discussed many different approaches such synovia fluid 

analysis, MSU crystals as the reference test or by the signs and symptoms of patients. 

2. METHODOLOGY 

Study desgin:  

Systematic review study: 

Search stratgy: 

We conducted a systematic search of different database, PubMed and Cochrane Central Register of Controlled Trials 

(CENTRAL) from the 1970s to the 2016 to find articles on gout diagnosis and management in family practice. We used a 

search strategy based on the Cochrane Highly Sensitive Search Strategy for identifying all kind of studies including 

randomized trials, systematic reviews, Cohort, and case reports. The search was expanded to include articles discussing 

research designs such as cohort, case control and cross sectional studies. Limits included English Language and the 

exclusion of ―animal only‖ studies. The exact terms, process and results of the search used a mesh medical terms through 

Medline. 

3. RESULTS AND DISSCUSSION 

Typically, gout produces an acute monoarthritis of rapid onset, often in waking patients from sleep. The most commonly 

affected joints are the great toe, foot, ankle, knee, wrist, finger, and elbow, possibly because urate is more likely to 

crystallise in cooler parts of the body. Crystal deposits (tophi) may also develop around hands, feet, elbows, and ears. 

Gout is typically diagnosed clinically based on the rapid development of monoarticular arthritis marked by swelling and 

redness usually involving the first metatarsophalangeal joint. The American College of Rheumatology criteria are the 

most widely used for diagnosis of gout Table 2. it uses sex, uric acid level, and five findings from the history and physical 

examination to predict the likelihood of an acute gout flare
30

. 

Possible diagnostic approaches of gout disease in Primary care: 

We identified six studies 
24,25,26,27,28,29

 that have evaluated serum uric acid (SUA) levels in patients with acute gout as a 

diagnostic measure in family practice. Despite variations in diagnostic approach (clinical criteria vs synovial crystal 

analysis) and definitions of normal SUA (based on laboratory methods and sex), all 6 studies found normal levels in 11% 

to 49% of patients with acute gout summrized in Table 1. the first study 
24

 involving 28 patients at a Veterans 

Administration rheumatology clinic found elevated SUA to be the most sensitive indicator among various clinical criteria 

for diagnosing acute gout. However, 3 (11%) of the 28 patients who had crystal-proven gout also had a normal SUA
24

. 

The second prospective cohort study 
25 

that evaluated 38 patients during 42 episodes of acute gout in various clinical 

settings reported a normal SUA in 43% of patients diagnosed on clinical grounds or by joint aspiration
25

. 

Table 1: summary of six studies that were identified in SUA 

Type of cohort (n) LOE* Setting Method of diagnosis 
% with normal 

serum uric acid 

Prospective
24      

(28) 1b 
Veterans Administration 

rheumatology clinic 
Crystal positivity 11% 

Prospective
25      

(38) 1b Multiple settings 
Clinical criteria or 

crystal positivity 
43% 

Retrospective
26

(226) 2b Hospitalized patients 
Clinical criteria or 

crystal positivity 
12% 

Retrospective
27

(339) 2b Multiple settings Crystal positivity 32% 

Retrospective
28 

(41) 2b Rheumatology clinic Clinical criteria 49% 

Retrospective
29 

(69) 2b Multiple settings Clinical criteria 33%
†
 

*1b, prospective cohort study with good follow-up (>80%); 2b, retrospective cohort study or prospective 

study with poor follow-up.  

http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib1
http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib2
http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib3
http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib4
http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib5
http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib6
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The third and  largest retrospective cohort study 
26

 evaluated 226 Korean inpatients with acute gout diagnosed either by 

synovial crystals or American College of Rheumatology (ACR) criteria Table2. It found that 12% (27) had a normal SUA 

at diagnosis. Interestingly, 81% became hyperuricemic some time after diagnosis. 

Table2: American College of Rheumatology criteria for classifying acute gouty arthritis, Wallace SL et al. Arthritis 

Rheum. 1977.30 

 Characteristic urate crystals in the joint fluid (or) 

 A tophus proved to contain urate crystals by chemical means or polarized light microscopy (or) 

 Six of the following 12 clinical, laboratory, and radiographic phenomena: 

 – More than one attack of acute arthritis 

 – Maximal inflammation developing within one day 

 – Attack of monoarticular arthritis 

 – Joint redness 

 – First metatarsophalangeal joint is painful or swollen 

 – Unilateral attack involving first metatarsophalangeal joint 

 – Unilateral attack involving tarsal joint 

 – Suspected tophus 

 – Hyperuricemia 

 – Asymmetric swelling within a joint (radiograph) 

 – Subcortical cysts without erosions (radiograph) 

 – Negative culture of joint fluid for microorganisms during attack of joint inflammation 

In the Janssens et al study
23

, participants were diagnosed with gout after monosodium urate crystals were found in joint 

aspirate.
 
This may not be the usual practice in primary care settings, where a clinical diagnosis of gout is typically made. 

The authors indicate that the failure to perform joint aspiration will lead to occasional cases of septic arthritis being 

treated with oral steroids. they recommend joint aspiration or a referral for such a procedure when clinical evidence (eg, 

fever and leukocytosis) is suggestive of septic arthritis
23

. 

In our search we identified a very important prospective diagnostic study
11

 of patients visiting primary care in the eastern 

part of the Netherlands with a high priori probability of acute gouty arthritis. These included patients seen with signs and 

symptoms of a monoarthritis by Dutch family physicians (FPs) irrespective of whether this was an index case of arthritis 

or a recurrent episode or whether a previous episode was considered gout. patients were evaluated in the research center 

by using a standard interview, physical examination, and laboratory testing within 24 hours of visiting the family 

physicians. Synovial fluid was aspirated from the affected joint of each patient and was microscopically analyzed to 

identify the presence of MSU crystals. In patients with gout by FP diagnosis, signs and symptoms were analyzed using 

descriptive statistics (mean [SD] numbers and percentages) and univariate logistic regression (odds ratios, 95% 

confidence intervals, and P values), with the presence of MSU crystals as the dependent variable
11

. However, in 63 

patients (19.2%), no MSU crystals were detected and no other joint diagnosis established. Our study findings would have 

differed if patients with arthritis of unknown cause had turned out to have true gout diagnoses after our follow-up period 

of 1 to 3 years. Most gouty reattacks would have occurred within the follow-up period, and (as expected) this did not 

happen frequently. Because the diagnostic rule was developed in a population of patients with monoarthritis seen by FPs, 

its application pertains to them and not to patients with oligoarticular and polyarticular arthritis. However, the prevalence 

of oligoarticular and polyarticular (gout) arthritis is low among primary care patients. this study finally have applied a 

very good approche of the diagnosis of gout using an unequivocal reference test for the presence of synovial MSU 

crystals elucidates the validity of clinical signs and symptoms for diagnosing acute gouty arthritis in primary care. they 

also developed and validated a diagnostic rule without joint fluid analysis for use by FPs
11

. this result among all patients 

with monoarthritis, Figure1 including those judged by FPs as having nongouty arthritis, the area under the ROC curve for 

the diagnostic rule was 0.87 (95% CI, 0.84-0.91). As confirmed by the presence of MSU crystals, the prevalences of gout 

at the 3 cutoff scores (≤4,>4 to <8, and ≥8 points) on the final diagnostic rule were 2.8% (2 of 72), 27.0% (17 of 63), and 

80.4% (197 of 245). 

http://www.mdedge.com/jfponline/article/64481/are-serum-uric-acid-levels-always-elevated-acute-gout#bib7
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Figure1: Calibration plot of the final diagnostic rule. Every triangle is a decile of observed score (expected probability) plotted 

against the observed fraction with the presence of monosodium urate crystals (observed probability)11. 

Management of Gout in family Practice:  

we identified a rondmized control trail (RCT)
12

 that extended for 28-week to compared the effects of placebo, allopurinol 

(300 mg/d), and febuxostat (80 mg, 120 mg, and 240 mg) on serum uric acid levels (sUA) and gout attacks in 1067 

patients with gout and hyperuricemia (94% male, 78% white, 18 to 85 years of age with mean age ranging from 51 to 54 

years ± 12 years in each group). Patients also received prophylaxis with either colchicine or naproxen during the first 8 

weeks of the study. During Weeks 1 through 8, investigators found no statistically significant differences in the 

percentage of patients requiring treatment for gout attacks between the febuxostat 80 mg, allopurinol, and placebo groups 

(28%, 23%, and 20%, respectively). During Weeks 8 through 28, no statistically significant differences in gout attack 

rates occurred between the allopurinol and febuxostat groups, although the study didn’t report specific attack rates for this 

period
12

. Both allopurinol and all doses of febuxostat reduced sUA to <6 mg/dL more effectively than placebo; more 

patients treated with febuxostat than allopurinol achieved a uric acid level of less than <6 mg/dL
12

. 

Another RCT 
13 

was identified which involved 762 mostly white, male patients (mean age 52 years) with gout and sUA 

>8 mg/dL—35% of whom had renal impairment, defined as creatinine clearance <80 mL/min/1.73m
2
, also concluded that 

febuxostat and allopurinol are equally effective in reducing gout attacks (incidence of gout flares during Weeks 9 to 52 

was 64% with both febuxostat 80 mg and allopurinol 300 mg)
 13

. The percentage of patients with sUA <6 mg/dL at the 

last 3 monthly visits was 53% in the febuxostat 80 mg group compared with 21% in the allopurinol 300 mg group 

(P<.001; number needed to treat [NNT]=4])
 13

. 

4. PEGLOTICASE DECREASES GOUT ATTACKS, IMPROVES QUALITY OF LIFE 

Pegloticase is an intravenously administered, recombinant form of uricase, the natural enzyme that converts uric acid to 

more soluble allantoin. Two RCTs
14

 which were performed in one trail was identified and included in our study, and they 

compared pegloticase with placebo in a total of 212 patients with gout (mean age 54 to 59 years; 70% to 90% male) 

intolerant or refractory to allopurinol (defined as baseline sUA of ≥8 mg/dL and at least one of the following: ≥3 self-

reported gout flares during the previous 18 months, ≥1 tophi, or gouty arthropathy. These trials found that treatment with 

8 mg of pegloticase every 2 weeks for 6 months initially increased gout flares during Months 1 to 3 (75% with 

pegloticase, 53% with placebo; P=.02; number needed to harm [NNH]=5) but then decreased the incidence of acute gout 

attacks during Months 4 to 6 (41% with pegloticase, 67% with placebo; P=.007; NNT=4)
 14

. 

Colchicine plus probenecid or allopurinol reduces gout attacks: 

we included one small RCT 
15 

(N=38) found that colchicine 0.5 mg administered 3 times daily effectively prevented gout 

attacks when administered concomitantly with probenecid initiated to lower urate (gout attacks per month in colchicine 

and placebo-treated patients, respectively, were 0.19±0.05 and 0.48±0.12; P<.05)
 15

. 
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Another RCT 
16

 that compared allopurinol with and without colchicine showed that coadministration of colchicine 0.6 mg 

twice daily reduced gout attacks: 33% of patients treated with colchicine experienced a gout flare compared with 77% of 

placebo-treated patients (P=.008; NNT=3 over 6 months)
 16

. 

we identified double-blind, randomized equivalence trial that was conducted by Janssens et al
23

 involving 118 patients to 

compare the efficacy of prednisolone and naproxen for the treatment of monoarticular gout, confirmed by crystal analysis 

of synovial fluid. The study was conducted in the eastern Netherlands at a trial center patients were referred to by their 

family physicians. Those with major comorbidities, including a history of GI bleed or peptic ulcer, were excluded. 

Participants were randomized to receive either prednisolone 35 mg or naproxen 500 mg twice a day, with look-alike 

placebo tablets of the alternate drug, for 5 days. Pain, the primary outcome, was scored on a validated visual analog scale 

from 0 mm (no pain) to 100 mm (worst pain experienced) The reduction in the pain score at 90 hours was similar in both 

groups. Only a few minor side effects were reported in both groups, and all completely resolved in 3 weeks
23

. 

Prevention as method in Primary care for Gout: 

Concerning the prevention of gout flushing episodes, some of our identified studies 
17,18,19 

stated that the patients 

medications must be reviewed and this is very important step as it could be one of the risk factor inducing the gout 

episodes, and consider eliminating prescription drugs associated with hyperuricemia if the risks outweigh the 

benefits
17,18,19

.
  
In other studies

20,21
, however, lifestyle modification for example, eating a heart-healthy diet, exercising 

regularly, and losing weight may do more to prevent gout attacks and manage complications than stopping medications 

that provide cardioprotection
20,21

.
 
The American College of Rheumatology guidelines divides food and beverages into 3 

simple categoriesavoid, limit, or encourage Figure 2
22 

The figure presents the TFP recommendations on non-

pharmacologic measures for gout patients, including a program of broad diet and lifestyle measures. The 

recommendations encompass measures not only for decreasing the risk and frequency of acute gout attacks and lowering 

serum urate, but also with a major emphasis on maintenance of ideal health, and prevention and best practice management 

of cardiovascular and metabolic diseases. Dietary recommendations were grouped into 3 simple qualitative categories, 

termed ―limit‖, ―avoid‖, or ―encourage‖, reflecting general lack of specific evidence from prospective, blinded, 

randomized clinical intervention trials linking consumed quantities of individual dietary components to changes in either 

serum urate or to gout signs and symptoms. Specific TFP votes on dietary components resulting in ―lack of consensus‖ 

also are cited
22

. 

 

Figure 2: dietary recommendation for patients with gout according to ACR guideline 22 
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5. CONCLUSION 

Until recently there has been little new information to inform the diagnosis and management of gout. Now there is a 

resurgence of interest in improving its management. Acute gout manifests as severe joint pain, of rapid onset, reaching 

maximal intensity within a few hours. Gout has a predilection for lower extremity joints. The joint affected is usually hot, 

red, swollen and very painful. This is often associated with skin erythema. Identification of MSU crystals in the synovial 

fluid of an inflamed joint or from tophi allows a definite diagnosis of gout to be made. Hyperuricaemia does not confirm 

or exclude gout as most people with hyperuricaemia are asymptomatic, while serum uric acid levels tend to decrease 

during acute attacks. To establish a definitive diagnosis, monosodium urate (MSU) crystals must be demonstrated by 

polarised light microscopy in synovial fluid or in a tophus. A clinical diagnosis is possible without synovial fluid analysis, 

but must be considered only provisional. Individual clinical and laboratory features such as hyperuricaemia, first 

metatarsal joint involvement, maximal inflammation within 24 hours and local erythema are of low diagnostic utility, 

with two exceptions: a prompt response to colchicine and the presence of tophi. 
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