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S U M M A R Y  
 
 Hyperuricemia and chronic deposition of monosodium urate crystals are the main cause of the 
gout. Urate lowering therapy (ULT) is the mainstay of chronic gout treatment. In this study, we evaluated 
demographic features and disease properties of the patients that would relate with the success of ULT.  
 Sixty-six gout patients on pharmacologic ULT were enrolled in the study. Non-adherence to 
pharmacologic ULT was an exclusion criterium. Demographic and therapeutic features and co-illnesses 
and disease features of the patients were obtained during the study. Then, we compared these parameters 
between the patients with successful ULT and inadequate ULT. 
 Adherence to diet was found different between the groups (OR, 7.00; CL%95 2.27 – 21.56). All other 
features including maximum allopurinol dosage were similar. 
 We found that diet was the only factor that relate with success of ULT, while patients were on 
pharmacologic ULT. Non-adherence to both pharmacologic and non-pharmacologic measures is the main 
problem during ULT. Therefore, clinicians should emphasize the importance of all segments of ULT, 
including diet with informing patients during visits about the nature of disease and benefits of ULT. 
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I N T R O D U C T I O N  
 

Gout is one of the most frequent forms of 
arthritis in the adult population. Chronic deposition 
of monosodium urate crystals, in case of hyperurice-
mia, is the main cause of the disease (1). Furthermore, 
lowering uric acid to the targeted levels is the main 
therapeutic objective in chronic gout treatment. Here-
in, uric acid should be lowered to at least 6 mg/dL 
according to ACR 2012 gout treatment guideline. 
Meanwhile, uric acid target level has been accepted as 
5 mg/dL in chronic tophaceaus gout as well (2). Sever-
al factors may be associated with increased uric acid 
levels, including genetic factors (3); serum urate ele-
vating drugs such as low dose acetyl salicylic acid, 
diuretics, beta blockers, angiotensin-converting en-
zyme inhibitors and angiotensin receptor blockers 
other than losartan (4); co-morbid illnesses, for exam-
ple chronic kidney disease, metabolic syndrome, hy-
pertension, ischemic heart disease, hyperlipidemia, 
diabetes and lifestyle of the patient such as diet (5). 
Therefore, uric acid lowering treatment (ULT) has 
three main directions: practicing lifestyle modifica-
tions, administering urate lowering drugs (pharma-
cologic ULT), and targeting co-morbid illnesses (2). 
Thus, patients’ medical and therapeutic properties 
may have a role in successful ULT.  

In this study, we evaluated the demographic 
and therapeutic properties, co-illnesses and disease 
features of the patients that would relate with the 
success of ULT. Then, we compared these parameters 
between the gout patients with successful ULT and 
inadequate ULT. 

 
M A T E R I A L  A N D  M E T H O D S  

 
This was a retrospective, cross-sectional and 

observational study. The study population included 
gout patients on pharmacologic ULT for at least one 
visit. All patients fulfilled 2015 Gout classification 
criteria (6). Furthermore, patients that had no phar-
macologic ULT indication according to 2012 Ameri-
can College of Rheumatology (ACR) Guidelines for 
Management of Gout (2) and patients not adherent 
to ULT were excluded. The main outcome (success-
ful ULT) of the study was lowering serum uric acid 
levels to the targeted levels stated in the 2012 ACR 
guideline with ULT. The patients were divided into 
two groups according to the outcome as successful 
ULT and inadequate ULT. Then, we compared the  
 

groups for undermentioned features for evaluating 
the factors that would relate with ULT success. 
Withn one year, 284 gout patients visited our 
rheumatology outpatient clinic. We enrolled 66 of 
284 gout patients to the study who matched our in-
clusion criteria. We obtained demographic (gender, 
age, smoking, drinking habit, family gout history 
and body mass index) and therapeutic features (start 
time of ULT after diagnosis, initial and maximum 
dosages of the medications for ULT, other medi-
cations for co-illnesses, diet adherence, cortico-
steroid requirement and clinicians ULT strategies); 
co-illnesses and disease features (time to diagnosis, 
length of follow-up, patients’ adherence to appoint-
ments, gout attack frequencies before and during 
treatment, uric acid level at diagnosis and the last 
visit, maximum uric acid levels, the type of chronic 
gout arthritis and occurrence of tophi and erosions) 
from patients’ medical files. Furthermore, the levels 
of transaminases, creatinine, hemoglobin, platelet, 
white blood cell, serum uric acid (SUA), C-reactive 
protein (CRP) and erythrocyte sedimentation rate 
(ESR) at the last visit were obtained from the 
hospital’s medical database. The only ULT 
medication available in Turkey at the time of the 
treatment was allopurinol. Other xanthine oxidaze 
inhibitor febuxostat could be exported in special 
circumstances, whereas uricosuric probenesid and 
pegloticase were unavailable. Tophies were detected 
during physical examination. Also, erosions were 
located on X-ray during visits. Moreover, the types 
of chronic gout arthritis were classified according to 
the number of affected joints and tophi as mild, 
moderate and severe (2). In our rheumatology 
outpatient clinic, gout patients are scheduled for 
quarterly visit during a year. In every visit, clinicians 
inquired about patient’s medication and diet 
adherence. Herein, the patients were considered 
adherent to medication or diet if they reported that 
they were on treatment more than 80% of the days 
and visits (7). Moderate alcohol consumption (up to 
1 drink per day for women and up to 2 drinks per 
day for men) was an accepted cut off value to 
classify patients as having positive drinking habit 
(8). During our first visit, we prescribed a formal diet 
to the gout patients. This diet was constituted in 
compliance with 2012 American College of 
Rheumatology Guidelines for Management of Gout 
(2). Furthermore, in every visit, we discussed the diet 
with the patients. 
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This study was approved by the Local Re-
search Ethics Committee and carried out in compli-
ance with the Helsinki Declaration. All the patients 
gave written informed consent. 

 
S t a t i s t i ca l  a na l y se s  
 
Statistical analyses were carried out using SPSS 

Version 17.0 (SPSS Inc., Chicago, IL, USA). We com-
pared continuous variables between patients with 
successful and inadequate ULT by Mann-Whitney U 
test. The comparisons of the categorical variables 
were performed by using Chi-square test between the  

groups. The results are given as mean ± standard 
deviation and a p value lower than 0.05 was consid-
ered as statistically significant. 

 
R E S U L T S  
 
The number of patients with successful ULT 

was 32 (48.4%). Only diet adherence was found statis- 
tically different between the groups (p < 0.001). Suc-
cessful ULT group was more adherent to the diet (OR, 
7.00; CL%95 2.27 - 21.56). As expected, the SUA at the 
last visit was also statistically different (p < 0.001). 
Other demographic, disease and treatment features 

 
 

Table 1. Demographic properties, therapeutic features and laboratory values of the patients 
 

 Successful 
ULT n = 32 

Inadequate 
ULT n = 34 

P 

Gender (M/F) 29/3 28/6 0.47 
Age 60.3 ± 13.1 55.8 ± 11.8 0.14 
Body mass index 27.2 ± 9.8 27.8 ± 8.9 0.32 
Smoking n (%) 2 (6.3) 4 (11.8) 0.67 
Drink habit n (%) 1 (2.9) 0 N/A 
Family history n (%) 1 (2.9) 0 N/A 
Co-illnesses    
Diabetes mellitus n (%) 7 (21.9) 11 (32.4) 0.24 
Hypertension n (%) 19 (59.4) 18 (52.8) 0.39 
Chronic cardiac disease* n (%)  9 (28.1) 6 (17.6) 0.23 
Hyperlipidemia n (%) 1 (3.1) 2 (5.9) 0.52 
Chronic kidney disease n (%) 6 (18.8) 3 (8.8) 0.20 
Nephrolithiasis  n (%) 1 (3.1) 2 (5.9) 0.52 
Medications    
ACE inhibitors /AT-II blockers n (%) 18 (56.3) 13 (38.2) 0.14 
Beta-blockers n (%) 5 (15.6) 4 (11.8) 0.72 
Diuretics n (%) 5 (15.6) 5 (14.7) 0.91 
Acetylsalicylic acid n (%) 5 (15.6) 3 (8.8) 0.46 
Laboratory parameters    
Hemoglobin (g/dL)  13.0 ± 1.8 13.5 ± 1.8 0.33 
WBC (103/mm3) 7.4 ± 1.9 7.5 ± 1.8 0.85 
Platelet (103/mm3)  241.7 ± 61.9 219.0 ± 43.1 0.08 
ALT (U/L) 39.4 ± 33.6 35.2 ± 20.6 0.53 
AST (U/L) 35.5 ± 13.0 33.5 ± 6.6 0.42 
Creatinine (mg/dl) 1.10 ± 0.2 1.06 ± 0.1 0.55 
ESR (mm/h) 25.3 ± 17.8 19.5 ± 10.3 0.12 
CRP (mg/L) 6.14 ± 4.1 4.4 ± 2.1 0.06 

 
M, Male; F, Female ACE, Angiotensin-converting enzyme; AT-2, Angiotensin-II receptor; WBC, White blood cell; 
ALT, Alanine transaminase; AST, Aspartate transaminase; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate 
*Chronic heart failure or coronary artery disease 
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Table 2. Disease and treatment features of the patients 
 

 Successful 
ULT n = 32 

Inadequate 
ULT n = 34 

P 

    
Time to diagnosis (month) 58.0 ± 62.9 55.9 ± 70.1 0.94 
Attack frequency before diagnosis (n/year) 3.4 ± 3.7 4.5 ± 5.1 0.24 
Attack frequency during treatment (n/year) 0.8± 2.4 0.9±2.3 0.28 
Length of follow-up (month) 12.1 ± 15.1 14.1 ± 17.0 0.41 
Pretreatment SUA (mg/dL) 9.47 ± 1.6 8.8 ± 1.6 0.18 
Maximum SUA after diagnosis (mg/dL) 9.2 ± 1.8 9.0 ± 1.4 0.83 
SUA at last visit (mg/dL) 5.2 ± 0.7 7.9 ± 1.2 < 0.001 

Number of visits (n/year) 1.7 ± 0.7 1.6 ± 0.6 0.46 
Maximum allopurinol dosage (mg)  290.6 ± 92.8 313.8 ± 134.8 0.75 
Adherence to diet n (%) 26 (81.2) 13 (38.2) < 0.001 
Chronic gout arthritis n (%) 8 (25.0) 11 (32.3) 0.56 
Mild 7/8 8/11  
Moderate 0/8 2/11  
Severe 1/8 1/11  
Tophus n (%) 5 (15.6) 2 (5.8) 0.25 
Erosion n (%) 7 (21.8) 7 (20.5) 1.00 
Increasing allopurinol dosage due to high SUA*  12 (37.5) 19 (55.8) 0.46 

    
SUA, serum uric acid 
* At least one time during visits  
P < 0.05 is presented in bold  

 
and frequencies of co-illnesses of the patients were 
similar between the groups (Table 1 and 2). At the last 
visit, all patients were on allopurinol. Even though 
more than half  of the clinicians  preferred to increase 
the allopurinol dosages prescribed to the  patients in 
inadequate ULT group for achieving uric acid targets, 
the median maximum allopurinol dosage between the 
groups was similar (p = 0.75). In both groups, median 
allopurinol dosage was 300 mg. Moreover, none of 
the clinicians preferred to start febuxostat. Further-
more, the frequency  of gout attacks after starting 
chronic gout treatment was also similar (p = 0.28). It 
was noteworthy that even though the patients were 
scheduled quarterly visits, both groups appointed the 
visits less than twice  a year.  

 
D I S C U S S I O N  
 
In this study, we focused on the factors that 

may affect the success of ULT in the gout patients 
who were adherent to pharmacologic treatment. The 
result of the study may have emphasized the 

supportive role of the diet in the overall success of 
the ULT. Also, once again, we showed the tendency 
for under-dosing of allopurinol. Both co-morbid 
illness and drugs that related with hyperuricemia 
and features of disease were not found to be related 
with successful ULT.  

Pharmacologic and non-pharmacologic ap-
proaches should be implemented simultaneously for 
effective ULT (9).    

Pharmacologic ULT depends on different 
pathways that constantly increase. Currently,  xan-
thine oxidase inhibition, uricosuria, urate oxidation 
(10) and urate reabsorption channel inhibition (11) 
are the most frequently used pathways. Both ACR 
2012 (2) and European League against Rheumatolo-
gy 2016 guidelines (12) advise xanthine oxidase 
inhibitors, especially allopurinol and uricosuric 
drugs as first line treatment. In refractory cases, 
clinicians were recommended to use a combination 
of xanthine oxidase inhibitors with uricosuric drugs 
or urate oxidase enzyme. Therefore, increasing op-
tions give important strength to the clinicians for the 
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success of ULT. Depending on the availability, 
clinicians should use alternative options. Unfortu-
nately, during our study period, allopurinal was the 
only drug that could be found without special proce-
dures. Therefore, all patients were on allopurinol 
throughout the study.     

Poor adherence (13) and underdosing are the 
main causes of unsuccessful pharmacologic ULT 
(14). In our study, one of the exclusion criteria was 
non-adherence to ULT. Herein, even though more 
than half of the clinicians preferred to increase allo-
purinol dosages when SUA was found higher than 
targeted levels in the inadequate group, maximum 
allopurinol dosages between successful and inade-
quate ULT group were still similar. Therefore, we 
may say that allopurinol underdosing would be an 
ongoing problem in pharmacologic ULT. This find-
ing was also compatible with European data (15). 
Moreover, in successful ULT group, even though 
less than half of the clinicians increased allopurinol 
dosages when SUA was found higher than targeted 
levels, most patients reached the targeted SUA 
levels. This might also be due to diet’s supportive 
role for successful ULT.  

Non-pharmacologic methods were diet, tar-
geting co-morbid illness and life style modifications 
(2). As poor adherence and underdosing of ULT 
medications are so frequent problems, effective diet 
may have the key role for reaching targeted SUA. 
The Dietary Approaches to Stop Hypertension 
(DASH) diet was found to diminish SUA by 0.8 to 1 
mg/dL, if the pretreatment SUA was higher than 6 
mg/dL (16). Also, Dessein et al. showed that effective 
diet decreased the level of SUA from 10.2 mg/dl to 
8.4 mg/dL (17). We showed that under pharmacol-
ogic ULT, The diet relevant in ACR 2012 gout 
guideline might be the key factor for successful ULT. 
Moreover, effective diet might lower the ULT medi-
cations dosages needed to reach the targeted SUA, 
decrease the frequency of attacks (18) and treat other  
co-morbidities (19). According to the results of this 
study, diet would be more important especially for 

patients with non-adherence to pharmacological 
treatment or those with inherited resistance to the 
drugs. 

There are also some barriers for the successful 
diet therapy in gout patients. In Turkey, except rheu-
matologist, less than half of the clinicians recom-
mend appropriate diet for their gout patients (20). 
Furthermore, in a study, less than half of the patients 
were found to adhere to the advised diet (21). In our 
study, even if we emphasized the importance of the 
diet in every visit, 39 (%59.0) of 66 patients were 
adherent to the treatment. Education of patients with 
explaining the causes of gout and emphasizing the 
benefits of diet and the pharmacologic treatments 
may improve the adherence of patients to the treat-
ments (22). 

This study had some limitations. Firstly, due 
to a limited number of patients it was an underpow-
ered study. However, this would not reduce the 
importance of our findings that showed the efficacy 
of diet for effective ULT. Also, in both groups, the 
median allopurinol dosage was similar. Secondly, 
allopurinol was the only ULT medication that was 
used during the study period. Lastly, we could only 
check the patients’ adherence to the diet through 
self-reporting. 

As a consequence, diet therapy is an essential 
part of effective ULT. It may be helpful both in 
reaching the targeted SUA, treating co-morbidities 
and reducing attack frequency. Unfortunately, ad-
herence is the most important problem for the effec-
tive diet. One of the main approaches for successful 
ULT should be the education of patients about both 
the nature of gout and importance of diet in gout. 
This approach may improve the adherence of pa-
tients to both pharmacologic/non-pharmacologic 
measures and eventually increase the success rate of 
ULT.  
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S A Ž E T A K  
 

 
Hiperurikemija i hronično taloženje kristala natrijum urata glavni su uzrok gihta. Terapija 

snižavanja urata osnova je u lečenju gihta. U ovoj studiji ispitivane su demografske osobine i karakteristike 
oboljenja, koje bi mogle biti povezane sa uspešnijim snižavanjem urata. 

U studiji je učestvovalo šezdeset šest bolesnika, koji su bili na farmakološkoj terapiji snižavanja 
urata. Nepridržavanje farmakološkoj terapiji bio je kriterijum za isključenje iz studije. Demografske i 
terapeutske karakteristike, kao i karakteristike udruženih bolesti i gihta, prikupljene su za potrebe studije. 
Nakon toga, uporedili smo parametre između bolesnika na uspešnoj terapiji snižavanja urata i bolesnika na 
neadekvatnoj terapiji. 

Pridržavanje dijeti razlikovalo se između grupa (OR, 7,00; CL%95 2,27 – 21,56). Sve ostale 
karakteristike, uključujući i dozu alopurinola, bile su slične. 

Utvrdili smo da je režim ishrane jedini faktor koji se povezuje sa uspešnim snižavanjem urata, dok 
su bolesnici bili na farmakološkoj terapiji snižavanja urata. Nepoštovanje farmakoloških i nefarmakoloških 
mera bilo je glavni problem za vreme terapije snižavanja urata. Stoga, kliničari bi trebalo da naglase značaj 
svih segmenata terapije snižavanja urata, uključujući i režim ishrane, uz obavezno informisanje bolesnika o 
prirodi bolesti i benefitima terapije snižavanja urata. 
 
Ključne reči: giht, terapija snižavanja urata, režim ishrane, alopurinol 

 

 

 

 
 
 

 


