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Abstract 
Gout is one of the most frequent type of inflammatory arthritis in developed coun-
tries. The elevation of serum uric acid levels and the deposition of monosodium 
urate crystals in joints and/or soft tissues are the mechanisms of pathogenesis. Uric 
acid is a product of the metabolic cleavage of purine nucleotides and organ meats, 
beef, pork, and lamb, anchovies, sardines, herring, mackerel, scallops, gravy and beer 
are known to be very rich in purine. On the other hand, some of these foods are also 
the main sources of vitamin B12 (cyanocobalamin). As a chronic inflammatory arth-
ritis corticosteroids are frequently prescribed for gout patients, meaning a higher risk 
for osteoporosis which may be blocked by daily calcium and vitamin D replace- 
ment. However, there are no recommendations about screening or replacement of 
Gout patients for vitamin D and B12. Herein, we evaluated our patients retrospec- 
tively to document their vitamin levels and also to find the factors associated with 
vitamin deficiency. Totally, 90 patients, 71 (79.9%) male and 19 (20.1%) female pa-
tients with a median diagnostic age of 55 (19 - 80) were included. Thirty six (40%) 
patients were newly diagnosed (group 1) but 54 (60%) patients had established dis-
eases (group-2) with median disease duration of 36 (11-240) months. Nearly half 
(47.2%) of the patients in group-1 and 37% of the patients in group-2 had vitamin B 
12 deficiency. Similarly, 38.9% in each group had vitamin D deficiency and 52.8% in 
group-1 and 44.4% in group-2 had vitamin D insufficiency. In conclusion, we 
strongly recommend routine screening and replacement of vitamin B12 and D for 
patients with Gout. 
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1. Introduction 

Gout is one of the most frequent rheumatologic diseases in all over the world and in the 
developed countries gout is the most common type of chronic inflammatory arthritis 
[1]. Elevation of serum uric acid levels and deposition of monosodium urate crystals in 
joints and/or soft tissues are the most important facts in the pathogenesis. Uric acid is a 
product of the metabolic cleavage of purine nucleotides and the normal reference range 
of plasma uric acid is 3.4 - 7.2 mg/dL (200 - 430 µmol/L) for men, and 2.4 - 6.1 mg/dL 
for women (140 - 360 µmol/L) [2]. Organ meats, such as liver, kidneys, sweetbreads, 
brains and meats, including bacon, beef, pork, and lamb, anchovies, sardines, herring, 
mackerel, and scallops, gravy and beer are known to be very rich in purine and may 
cause hyperuricemia [3]. On the other hand, some of these foods are also the main 
sources of vitamin B12 (cyanocobalamin) which is necessary for DNA formation, he-
matopoiesis and for prevention of neuropathy. Only 75 gr of meat can easily supply the 
daily vitamin B 12 demand but 1000 ml of milk is necessary for the same purpose [4]. 
According to novel data nearly 30% of patients older than 50 years have vitamin B12 
deficiency and Health Canada recommend fortified foods for these patients [5]. Inte-
restingly, Gout is more common after fifth decade and diet is an important and routine 
approach in management of patients with Gout. However, there are no recommenda-
tions about screening vitamin B12 levels and replacement therapy [6].  

Secondly, Gout is a chronic inflammatory type of arthritis and corticosteroids are 
frequently prescribed, meaning that these patients are under a higher risk for osteopo-
rosis. Prevention of osteoporosis may be done with daily calcium and vitamin D re-
placement. Novel data have appointed that vitamin D deficiency is a growing and very 
important health problem all over the world. Besides heavy diets, prominent weight 
loss are risk factors for vitamin D deficiency but these approaches are routine for Gout 
patients meaning that these patients have higher risk for vitamin D deficiency. Similar-
ly, there are no recommendations about screening serum vitamin D levels or replace-
ment therapy [6].   

Herein, in this retrospective analysis, we collected the laboratory data of all the Gout 
patients in our medical database and tried to explore their vitamin B12 and vitamin D 
status and factors affecting these vitamin levels. 

2. Material and Methods 

All patients, who applied to our outpatient unit between May 2013 and June 2015 with 
a diagnosis of Gout were included in this retrospectively study. Their gender, age, dis-
ease duration, disease activity, serum vitamin B12 and D levels before replacement, 
presence of uric acid nephropathy and patients with chronic tophaceous Gout were all 
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searched and recorded. Uric acid nephropathy was defined as serum creatinine level 
over 1.4 mg/dL for men and 1.3 mg/dL for women. Patients with active arthritis were 
grouped as active patients and patients without arthritis or elevated C reactive protein 
were accepted to be in remission. If the patient was not newly diagnosed as Gout the 
total follow up durations were also recorded in months. Serum vitamin B12 levels of 
were classified as deficient (<200 pg/ml), possible deficient (200 - 300 pg/ml) and nor-
mal (>300 pg/ml). Similarly, serum vitamin D level was classified as deficient (<20 
ng/ml), insufficient (20.1 - 30 ng/ml) and normal (>30 ng/ml) [7] [8]. For patients with 
established disease the data about diet compliance was also sought and registered. The 
study was approved by the local ethics committee.  

Statistical Analysis 

Fischer’s exact and Chi square test were used for nominal variables, Mann Whitney U 
test was used for the numeric variables. Repeated-Measure ANOVA tests were used to 
compare means. All the p values were 2-sided and a value less than or equal to 0.05 was 
considered significant. Statistical Package for Social Sciences version 16.0 (SPSS 16.0) 
software was used for analysis. 

3. Results  

Totally, there were 90 patients with Gout in our medical database, 71 (79.9%) male and 
19 (20.1%) female patients with a median diagnostic age of 55 (19 - 80). The age at di-
agnosis was not different between female and male patients. Thirty six (40%) patients 
were newly diagnosed as Gout (group 1) but 54 (60%) patients had established diseases 
(group-2) with median disease duration of 36 (11 - 240) months. Only 9 (25%) patients 
in group-1 and 10 (18.5%) patients group-2 had normal serum vitamin B12 levels. 
Nearly half (47.2%) of the patients in group-1 and 37% of the patients in group-2 had 
vitamin B 12 deficiency. Similarly, 38.9% in each group had vitamin D deficiency and 
52.8% in group-1 and 44.4% in group-2 had vitamin D insufficiency. Disease activity 
and diet compliance had no effect on vitamin B 12 and D levels. Fifty nine (65.6%) pa-
tients had active disease and 31 (34.4) were in remission. Totally 41 (45.6%) had neph-
ropathy and 15 (16.7%) had chronic tophaceous Gout. Patients with nephropathy or 
tophaceous Gout had similar serum vitamin levels with others. Among patients with 
established disease 15 (24.2%) had never been informed about diet and the compliance 
was poor in 35 (56.5%) patient and the remaining 12 (19.4%) were fully compliant to 
the diet (Table 1 and Table 2). 

4. Discussion  

Although diet is an important approach in management of gout patients, screening and 
replacement of vitamins must not be forgotten. 

Andrés M. et al., reviewed 2 randomized controlled trial for vitamin C and enriched 
skim milk powder supplement and reported that routine dietary supplementation for 
Gout patients cannot be recommended because of paucity of high-quality evidence [9]. 
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Table 1. Patient characteristics. 

Parameter  N (90) % 

Gender Male 71 79.9 

 Female 19 20.1 

Age at diagnosis (median)  55 (19 - 80)  

Disease duration (median)*  36 (11 - 240)  

Group Newly diagnosed 36 40 

 Established disease 54 60 

Activity On acute attack 59 65.6 

 In remission 21 34.4 

Diet compliance** Poor 35 64.8 

 Well 12 22.2 

 No diet 7 12.9 

Nephropathy*** Yes 41 45.6 

 No 49 54.4 

Chronic tophaceous Gout Yes 15 16.7 

 No 75 83.3 

*established patients, **totally 54 patients with established disease. 

 
Table 2. Vitamin levels.  

Parameter Vitamin B 12 p Vitamin D p 

Disease duration New patients 245.4 0.657 20.8 0.523 

 Established 233.9  21.8  

Disease activity Active 227.6 0.227 20.8 0.319 

 Remission 259.6  22.4  

Nephropathy Yes 224  21.3  

 No 251  21.4  

Chronic tophaceous gout Yes 200 0.160 20.7 0.700 

 No 246.7  21.5  

Dietary compliance Well 250 0.797 20.1 0.560 

 Poor 229.8  22  

 Not on a diet 227.8  23.9  

 
In 2012, American College of Rheumatology has published a guideline for manage-

ment of Gout but screening or treatment for vitamin B12 was not discussed [6]. Gout is 
more frequent among alcoholics and alcohol consumption is a triggering factor for 
Gout attacks. Furthermore, chronic alcohol consumption is also an important risk fac-
tor for vitamin B 12 deficiency, meaning that patients with Gout are under extra-   
increased risk for vitamin B 12 deficiency [10].  
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On the other hand, Gout patients are under greater risk for osteoporosis because of 
chronic inflammation and frequent usage of systemic corticosteroids. Furthermore, 
weight reduction and low purine diet is highly recommended in management of Gout 
which is risk factor for both vitamin D deficiency and indirectly osteoporosis. That is 
why we expressly point vitamin D screening and replacement in Gout patients [11]. 

In our study, 41.1% and 38.9% of the study group had vitamin B12 and vitamin D 
deficiencies, respectively. Compliance to Gout diet was very low, which may explain 
why the vitamin levels were similar in new and established patients. The educational 
level of the population increases every day and educated patients are known to be more 
concerned about their health problems and diet compliance is higher among them. This 
may, in near future, result with very low vitamin levels causing new complaints and 
diseases related to these deficiencies. Therefore, placebo controlled trials with larger 
number of patients and longer follow up periods are necessary to document changes in 
serum vitamin levels with low purine diet and these trials can provide adequate evi-
dence to recommend routine screening.  

5. Conclusion 

In conclusion, theoretically Gout patients are under extra-increased risk for vitamin 
B12 and D deficiencies and to our data this risk is not only theoretical. To our opinion 
routine screening and replacement of vitamin B 12 and D is mandatory in Gout. 
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