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Environmental factors exacerbated thiazide induced Podagra- Case report
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AIM:
To highlight a rare case of thiazide-induced podagra at a low dose of hydrochlorothiazide in the context of seasonal and environmental influences.
PRESENTATION OF CASE:
A 52-year-old male with ischemic heart disease and hypertension, on long-term hydrochlorothiazide (12.5 mg) for 10 years, presented in early summer with acute pain, swelling, and redness of the left great toe. Laboratory investigations revealed slightly elevated serum uric acid (7.4 mg/dL). Hydrochlorothiazide was identified as the potential culprit drug and subsequently discontinued, while antihypertensive therapy was continued with telmisartan. The patient responded to treatment with prednisolone after NSAIDs were stopped due to drug interactions with anticoagulation therapy. He improved clinically and was discharged hemodynamically stable.
DISCUSSION:
Although thiazide-induced hyperuricemia and gout are typically associated with higher doses, this case demonstrates that long-term use of even a low dose (12.5 mg) may precipitate podagra, particularly in the setting of seasonal and climatic risk factors. Temperature and humidity variations during early summer may exacerbate uric acid crystallization and trigger gout flares, especially in predisposed individuals. Thiazides promote hyperuricemia via altered renal urate handling, an effect amplified by genetic and environmental contributors. The case underscores the need to balance thiazide efficacy in hypertension against its metabolic side effects and consider alternative antihypertensives, such as losartan, in high-risk patients.
CONCLUSION:
This report reinforces that hydrochlorothiazide can induce podagra even at low doses after long-term use, with seasonal and environmental factors serving as additional triggers. Careful monitoring of serum uric acid and consideration of alternative therapies are essential in the long-term management of hypertensive patients on thiazides.
INTRODUCTION
BACKGROUND
Gout is a common type of inflammatory arthritis that occurs when monosodium urate (MSU) crystals accumulate in the joints, resulting in painful inflammatory episodes. A key risk factor for the development of gout is hyperuricemia, which is defined as having elevated levels of uric acid in the serum that exceed the physiological solubility threshold [1]. Podagra is the classic manifestation of gout, marked by acute inflammatory arthritis that primarily affects the first metatarsophalangeal (MTP) joint. Although podagra can result from various risk factors, drug-induced hyperuricemia is increasingly acknowledged as a significant contributor. Notably, thiazide diuretics are well-recognized for precipitating hyperuricemia, which can trigger gout attacks, including podagra [2,3].
Thiazide diuretics are commonly prescribed for hypertension and heart failure. However, they can contribute to hyperuricemia by affecting the kidneys' handling of urate. These medications reduce the excretion of uric acid by inhibiting organic anion transporters (OAT1 and OAT3) in the proximal tubule, which results in increased serum urate levels [3]. The likelihood of developing gout due to thiazide therapy is dose-dependent. Higher doses (≥25 mg/day of hydrochlorothiazide equivalents) significantly increase the risk of requiring anti-gout treatment [4]. 
The development of thiazide-induced podagra can be linked to temporary increases in the local concentration of uric acid within the first metatarsophalangeal (MTP) joint. This process is exacerbated by factors such as joint degeneration, lower temperatures, and reduced pH levels, all of which encourage crystal formation [1,5]. Studies suggest that environmental factors, such as diet, alcohol, and seasonal climate changes during spring and early summer, may lead to hyperuricemia and gout [6]
Despite the risk of podagra, thiazide diuretics remain essential in managing hypertension and cardiovascular disease. Strategies to mitigate their hyperuricemic effects include dose reduction, adequate hydration, and concurrent use of urate-lowering agents like allopurinol [7]. We present a case involving an individual who came around early summer, has been taking hydrochlorthiazide for the past 10 years and has subsequently developed podagra.
CASE PRESENTATION
A 52-year-old male patient was admitted to a tertiary care hospital in early summer with the complaints of pain in the left great toe for 3 days. The patient was apparently normal 3 days back when he developed pain and swelling of left great toe which was sudden in onset and pain was gradually increasing in intensity. He was a known case of IHD (ischemic heart disease) and Hypertension for 4 years and was on tablet telmisartan 40 mg OD, tablet bisoprolol 5 mg OD, tablet amiodarone 100 mg OD, tablet acenocoumarol 1 mg OD, tablet rosuvastatin 10 mg OD. The patient was on hydrochlorthiazide 12.5 mg for hypertension for 10 years. The social and family history was insignificant. On general examination, patient was conscious and coherent. On physical examination, his blood pressure was 130/80 mmHg, pulse rate was 90 bpm, and respiratory rate was 16 cycles per minute. On local examination, the patient had swelling, tenderness and redness in the left great toe. Systemic examination of the abdomen, respiratory, cardiovascular and central nervous system was normal. Based on his complaints a clinical diagnosis of drug induced podagra was provisionally made. 
On day 1 of hospitalisation, patient was symptomatically treated with oral aceclofenac 100 mg twice daily. The laboratory investigations revealed that the uric acid level was slightly elevated3 (7.4 mg/dL). Based on the clinical pharmacy opinion, hydrochlorthiazide 12.5 mg was suspected as the culprit drug and was interrupted. However, the patient was prescribed with tablet telmisartan 40 mg for hypertension. On day 2, the patient still had swelling, tenderness and redness in the left great toe and he was prescribed with Tablet Prednisolone 10 mg once daily based on the rheumatology opinion. Based on clinical pharmacy opinion, due to increased risk of bleeding with concurrent use of acenocoumarol and aceclofenac was stopped. On day 3, the patient had the complaints of swelling and redness was continued on prednisolone 10 mg OD. On day 4, patient was symptomatically better and hemodynamically stable and hence discharged. On discharge, he was continued on tablet telmisartan 40 mg OD, tablet bisoprolol 5 mg OD, tablet amiodarone 100 mg OD, tablet acenocoumarol 1 mg OD, tablet rosuvastatin 10 mg OD. 
DISCUSSION 
Thiazide and thiazide-type diuretics are effective anti-hypertensive drugs. It will not only maintain blood pressure but also prevent stroke, cardiac problems like heart failure associated with morbidity and mortality in hypertensive patients [8]. There is no evidence of hydrochlorthiazide inducing gout or podagra in lower doses but there are studies that indicate hydrochlorthiazide inducing hyperuricemia in patients who receive higher doses of 20 mg to 40 mg [9]. In our case the patient developed podagra with slight hyperuricemia for 12.5 mg of hydrochlorthiazide. 
The patient was admitted with podagra to the hospital during the early summers. Climate can influence the development of gout, particularly triggering flare-ups. A study indicates that people are most likely to search for information on "gout" during the spring and early summer, suggesting that weather may impact gout symptoms. Cooler temperatures can lead to the formation of uric acid crystals, which may explain why gout commonly occurs in cooler areas of the body, such as the big toe joint [10,6]. 
A review by Park and colleagues found that gout flare-ups are more likely to occur with sudden changes in daily temperatures, especially increases, which tend to happen in the spring. Humidity may also play a role in these flare-ups. One study found that many gout flares happen during hot and humid conditions. Although we do not fully understand the connection between weather, temperature, and gout flare-ups, increasing global temperatures could result in a higher incidence of gout [11].
Drug induced hyperuricemia or gout/podagra is usually caused by enhancing reabsorption, reducing excretion or increasing production. Diuretics, which include loop, thiazide, and thiazide-like diuretics, significantly contribute to secondary hyperuricemia and increase the risk of gout. This effect is dose-dependent and can persist with prolonged use; however, uric acid levels typically return to baseline after the discontinuation of the medication [2]. In our case the patient was taking the hydrochlorthiazide for 10 years. Loop diuretics are more closely associated with gout compared to thiazides. 
Diuretics may affect renal urate transporters, particularly OAT1, OAT3, and OAT4, which inhibits uric acid secretion and leads to hyperuricemia. Genetic variants in the SLC22A11 gene may further amplify this effect. Additionally, diuretics inhibit the NPT4 and MRP4 transporters, resulting in reduced uric acid excretion. The volume depletion caused by diuretics also promotes uric acid reabsorption, worsening hyperuricemia [2]. The exact mechanism is not known. According to Shang-Yeh Lu et al., study, patients who received thiazide had a longer history of hypertension and more comorbidities influenced the serum uric acid levels and showed a higher risk of prescribing cascade of antigout agents for the people treated with thiazide [12]. Recent population surveys have strongly supported the link between gout, hyperuricaemia, and hypertension. The common belief that renal dysfunction causes both conditions, or that they stem from shared underlying factors, is being challenged by evidence suggesting that hyperuricaemia itself contributes to the development of hypertension. One complicating factor in epidemiological studies is the use of diuretics, which are frequently prescribed for treating hypertension. Gaining a deeper understanding of how diuretics induce hyperuricaemia could pave the way for the development of uricosuric diuretics. Notably, losartan stands out among antihypertensive medications due to its mild uricosuric properties, making it a valuable option for treating hypertensive patients with gout. Addressing diuretic-induced hyperuricaemia remains a challenge, highlighting the need for a uricosuric diuretic [13].
CONCLUSION
This case illustrates the potential for thiazide-induced podagra, especially when environmental factors, such as seasonal temperature changes, come into play. The patient, who had been taking hydrochlorothiazide (12.5 mg) for ten years, experienced an acute gout flare in early summer. This suggests that seasonal variations, dehydration, and possibly other environmental triggers may have contributed to hyperuricemia and the subsequent gout flare. 
Although lower doses of thiazide diuretics are not usually linked to gout, the long-term use of this medication, combined with seasonal factors, may have worsened uric acid accumulation. This case emphasizes the importance of monitoring patients on long-term thiazide therapy, particularly those with risk factors for gout.
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