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ABSTRACT 

	Uric acid is the principal end-product of purine metabolism in man and the primary biochemical requirement for the development of clinical gout is hyperuricemia. Prevalence of gout in women who are in their reproductive age is rare and only a few studies were carried out previously to investigate hyperuricemia in pregnancy. In this study, serum uric acid level was studied in 300 pregnant women attending Turai Yar’adua Women and Children Hospital Katsina. The blood glucose level of the women was also determined to check for gestational diabetes and whether there exist any correlation between blood glucose level and serum urate level. All the women recruited for this study were confirmed to be apparently healthy and were not previously diagnosed with diabetes or gouty arthritis. The results of the study obtained revealed that pregnancy is associated hyperuricemia.  An average of 344.23±27.24aµmol/L for 1st trimester, 394.22±12.14aµmol/L for 2nd trimester and 455.40±11.52b µmol/L for 3rd trimester serum uric acid level was observed in pregnant women compared to the standard reference range of 380µmol/L for women. Increased serum uric acid level was observed with increased age of pregnancy; thus highest serum urate levels was observed in the third trimester as compared to the first and second trimesters. No correlation was observed between age of pregnant women and serum urate level or blood glucose level. However, slight correlation was observed between blood glucose level and serum uric acid level in most pregnant women with high blood glucose level suggesting a link between hyperglycemia and hyperuricemia. Findings from this study indicate that women diagnosed with gouty arthritis may risk experiencing gout flares when they are pregnant, particularly in their third trimester.  Similarly, diabetic women may likely experience hyperuricemia and possibly gestational gouty arthritis during their pregnancy.
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1. INTRODUCTION 

Uric acid is the final product of purine metabolism produced through the action of the xanthine oxidase enzyme (Lieu et al., 2024).  It  has been reported that normal serum uric acid levels is protective against oxidative stress and DNA damage (Zhai and Lang, 2024). Documented evidences have revealed that hyperuricemia is not only common in developed countries but also increasing in low and medium-income countries (Nguyen et al., 2024). Preeclampsia, renal failure, severe dehydration, acute fatty liver of pregnancy, toxins and alcoholism are the main causes of hyperuricemia (Horta-Baas et al., 2017).
 Hyperuricemia is the principal biochemical prerequisite for the development of clinical gout. In addition to causing gout, hyperuricemia is also an independent risk factor for myocardial infarction and stroke (Talpur et al., 2023).  Reports have shown that hyperuricemia is a prerequisite, but in its own is not sufficient for the onset of gouty arthritis. Along with the hyperuricemia,risk factors such as genetic predisposition, obesity, use of diuretics, surgeries and chronic renal insufficiency have been associated with its onset (Horta-Baas et al., 2017). 
Gout is a crystal induced arthritis characterized by recurrent, paroxysmal acute inflammatory attacks that typically affect a single peripheral joint and are followed by complete remission. The condition results from deposition of monosodium urate crystals in and around joints when body fluids become supersaturated with urate; it occurs more frequently in men than in women (Dalbeth et al., 2021).
Occurrence of gout in women who are in their reproductive age is rare (Kurshid et al., 2020), and only a few case studies were carried out to investigate the occurrence of gout in pregnancy (Horta-Baas et al., 2017; Kurshid et al., 2020; Pierre et al., 2020; Amar et al., 2024) . The observed rarity  might be explained by the uricosuric effects of estrogen (van Veen et al., 2015; Pierre et al., 2020). As such, increased estrogen levels during pregnancy might protect women from acute gout flares (Amar et al., 2024). Clinically, gout occurring during pregnancy or a maternal history of gout has been associated with adverse maternal and neonatal outcomes, including pulmonary embolism, and congenital anomalies in the new-born and gestational diabetes mellitus  (Amar et al., 2024).
Gestational Diabetes Mellitus (GDM) is a fairly common metabolic disorder in pregnant women (Tankasali et al., 2025). Gestational diabetes mellitus (GDM) results from a combination of insufficient insulin secretion and reduced tissue insulin sensitivity, resembling the pathophysiology of type 2 diabetes. Various studies have investigated the elevation of serum uric acid levels in pregnancy as a potential risk factor for the development of type II diabetes and have established  a link between  uric acid levels along with GDM (Ismail et al., 2019; Amar et al., 2024; Xilifu et al., 2024; Patil and Bhattacharya, 2025; Tankasali et al., 2025). Elevated serum uric acid levels can contribute to insulin resistance by inhibiting the insulin-mediated release of endothelial nitric oxide and directly impacting the adipocytes (Balasubramanian et al., 2025). Pregnancies affected by GDM are associated with a higher risk of perinatal complications for both the mother and the baby (Balasubramanian et al., 2025). Beyond doubling the maternal risks of hypertensive disorders, polyhydramnios and subsequent type 2 diabetes, GDM exerts intergenerational effects: in utero exposure programs offspring toward lifelong obesity, insulin resistance and cardiovascular disease (Abdollahi et al., 2021; Abdollahi et al., 2024; Ahmadishoar et al., 2025).
The rationale of our study was to determine the prevalence of gout and gestational diabetes mellitus  in pregnant population with a high serum uric acid level.  Availability of evidence from Katsina state north-west Nigeria is limited in this regard. The results obtained from the research is essential for informed decision-making, policy formulation, and the development of targeted intervention.
2. material and methods 
2.1 Research Design and Study Population	
A total of three (300) pregnant women attending antenatal care at maternity ward of Turai Yar’adua Maternal and Children Hospital Katsina were studied in this research work. All the subjects were diagnosed for complain on any form of illness and screened for oedema and gestational diabetes prior to blood sample collection. The serum uric acid level, blood glucose level, and bilateral pitting oedema were monitored in the 1st, 2nd and 3rd trimesters of the pregnant women.
2.2 Collection and handling of blood samples
The blood sample collection was carefully carried out by phlebotomists following the standard procedures of National Committee for Clinical Laboratory Standards (1991). The samples were collected in the non-fasting state by venipuncture from the median cubital vein in the antecubital fossa of the forearm, using sterile syringes and needles
2.3 Serum uric acid level test
Serum uric acid level was determined by modified Caraway Method (1955) (Randox kit). The principle of this technique is that uric acid is converted by uricase to allantoin and hydrogen peroxide, which under catalytic influence of peroxidase, oxidizes 3,5 dichloro -2-hydroxybenzenesulfonic acid and 4-aminophenazone to form a red-violet quinonimine compound complex which can be measured Colorimeter at 520nm.
2.4 Blood glucose test
The Glucometer (one touch blood glucose monitoring meter and test strips) were used for the assay. This method is based on the reaction of glucose and oxygen in the presence of glucose oxidase (GOD) to yield gluconic acid and hydrogen peroxide. The hydrogen peroxide formed subsequently reacts under catalysis of peroxidase (POD), with phenol and 4 aminophenazone to form a red-violet quinonimine dye as indicator. The intensity of the colour is proportional to the glucose concentration in the sample was read from the one touch glucometer. Random blood sample of the pregnant women was analyzed with the glucometer and the results obtained were recorded.
2.5 Oedema screening
Oedema was screened typically by bilateral pitting checking. The feet of the pregnant women were pressed for 5 seconds and then released to check for pitting. Any pitting that lasted longer than 5 seconds before it disappeared was recorded positive.
2.6 Statistical analysis
SPPSS tool was used in this study. The mean and standard deviation of the serum uric acid level, random blood glucose level, and aged were computed. Correlation studies were carried out using the Duncan Test function of the SPPS 


3. results and discussion

The results of this study were presented in Table 1 and 2 and Figure 1 and 3.  The average years of the subjects, uric acid level in (µmol/L), average blood sugar level in (mmol/L) and presence or absence of oedema with respect to each trimester. An average of 344.23 µmol/L for 1st trimester, 394.22 µmol/L for 2nd trimester and 455.40 µmol/L for 3rd trimester serum uric acid level was observed in the pregnant women compared to the standard reference range with upper limit of serum urate level of 380 µmol/L for women. Elevation in serum uric acid levels was observed with increased in the age of pregnancy with the third trimester having the highest average as compared to the first and second trimesters. No correlation was observed between age of pregnant women and serum urate level or blood glucose level Table 2. Based on Duncan test, there is positive correlation between trimester and uric acid (P<0.05). However, the strength of the correlation (trimester versus uric acid) was weak (0.242). There is no correlation between Trimester and blood sugar level (P<0.04).  There was a weak negative correlation between Uric acid and blood sugar level (P<0.09); 

[bookmark: _Toc450603046]Table 1: Levels of Uric Acid and Blood Sugar in the Corresponding Trimesters of the Pregnant Subjects 
	Trimester

	N

	Average Age (Years)

	Uric Acid 
(µmol/L)

	Blood Sugar 
(mmol/L)

	Oedema (No=1) (Yes= 2)


	
1st Trimester


	
21


	
23.95 ± 1.08a


	
344.23 ± 27.24a


	
6.01 ± 0.39a


	
1



	2nd Trimester

	159

	25.89 ± 0.41a


	394.22 ± 12.14a


	6.23 ± 0.14a


	          1



	3rd Trimester

	120
	26.93 ± 0.47a
	455.40 ± 11.52b
	6.16 ± 0.16a
	          1


Values are expressed as mean ± S.E.M., Mean values having different superscript letter in the same column are significantly different at (P<0.05). 

The table 1 above shows the mean age, uric acid level, blood sugar level and oedema status of the subjects based on trimester 

Table 2: Correlation between Levels of Uric Acid and Trimester, Blood Sugar and Trimster, Blood Sugar and Uric Acid Corresponding of the Pregnant Subjects 
	Variables 
	correlation
	p-value

	Trimester versus uric acid
	     0.242
	   0.000

	Trimester and sugar
	     0.000
	   0.993**

	Sugar and uric acid
	    -0.116
	   0.044*


**significant at 0.01
*significant at 0.05

Figure 1 Correlation between Serum Uric Acid and Trimester



Figure 2. Correlation curve between blood sugar level and trimester. 



Hyperuricemia during the reproductive age of women is rare, with an estimated incidence of 1.6 per 10,000 patient-years (Teelkien and Sina, 2015). This low incidence is thought to be an effect of high estrogen level which is assumed to cause an increase in uric acid excretion with resultant decrease in serum uric acid levels. Thus, higher estrogen level associated with pregnancy is thought to provide immunity against an acute gout glare (Veen et al., 2015; Pierre et al., 2020 Amar et al.,2024). Conversely, intrapartum blood loss and tissue breakdown in pregnancy can trigger endogenous loading of uric acid, which may lead to hyperuricemia (Weingold , 1960).
Findings from this study revealed that pregnancy might results in an increase in serum uric acid levels, a finding that is in agreement with earlier reported findings (Ismail et al., 2019; Amar et al., 2024; Xilifu et al., 2024; Patil and Bhattacharya, 2025; Tankasali et al., 2025).
  An average of 344.23 µmol/L for 1st trimester, 394.22 µmol/L for 2nd trimester and 455.40 µmol/L for 3rd trimester serum uric acid level was observed in pregnant women compared to the standard reference range of 380 µmol/L for women. Increased serum uric acid level was observed with increased age of pregnancy; thus, highest serum urate levels was observed in the third trimester as compared to the first and second trimesters. No correlation was observed between age of pregnant women and serum urate level or blood glucose level. The findings here contradict the earlier report by Teelkien and Sina, (2015) that increased estrogen level in pregnancy decreases serum uric acid level and thus prevent pregnant women from experiencing gout flare. Our findings however agree with reports by Cook et al. (1986) that significant weight gain by pregnant women results in pregnancy-induced insulin resistance and thus gestational diabetes may sets in. In this study, slight correlation was observed between blood glucose level and serum uric acid level based on Duncan correlation test; hyperuricemia was observed in most pregnant women with high blood glucose level suggesting a link between hyperglycemia and hyperuricemia. Another possible cause for hyperuricemia during pregnancy is intrapartum blood lost and tissue breakdown which for long known cause hyperuricemia. As we have not examined the haemoglobin level of our subjects, we cannot draw out conclusion along that line.




4. Conclusion

Increased levels of estrogen associated with pregnancy may reduce the risk of developing hyperuricemia and clinical gout in pregnant women. However, findings from this study indicate that gestational diabetes might be a risk factor, thus subjecting the pregnant women to the possibility of developing clinical gout. Currently, little is known about the treatment of acute gout, and long-term management of pregnant gouty patients. Findings from this study indicate that women diagnosed with gouty arthritis may risk experiencing flares when they are pregnant, particularly in their third trimester.  Similarly, diabetic women may likely experience hyperuricemia and possibly gestational gouty arthritis. We recommend that women with a history of gout or hyperuricemia should be routinely screened for gestational diabetes even with low suspicion. 
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