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ABSTRACT 

Introduction: The incidence of gestational diabetes has increased significantly during the last years. Prior 

studies suggest that GDM is associated with elevated uric acid. Aim: To estimate the prevalence of 

hyperuricemia in gestational diabetes. Subject and Methods: This is a cross-sectional study conducted 

on 221 pregnant females with gestational diabetes mellites underwent a structured interview.  Results: 

This study found that the mean serum uric acid of participants is (4.99±0.61) mg/dl with a range (3.6-6.8) 

mg/dl, with no cases of hyperuricemia. Conclusions: This study demonstrated that gestational diabetes 

mellitus is not associated with hyperuricemia.  
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Introduction: 

Gestational diabetes mellitus (GDM) is defined as carbohydrate intolerance that appears or is for 

the first time diagnosed during pregnancy (1). In recent years, with the delay of child-bearing age and 

changes in dietary habits and lifestyles, the incidence of GDM has increased significantly (2). GDM 

during pregnancy are considered as predictors for the subsequent development of cardiovascular disease 

and metabolic syndrome in future non-pregnant life (3).  

Uric acid is an end product of purine metabolism; elevated plasma uric acid has been associated 

with many adverse pregnancy outcomes (3). One of the problems in dealing with hyperuricemia is that 

there is no universally accepted definition of hyperuricemia. A practical value would seem to be SUA 

concentration higher than 405 µmol/L (6.8 mg/dL) as this is urate’s solubility point used for measurement 

in laboratories (4). According to American College of Rheumatology, hyperuricemia is defined as serum 

uric acid (UA) concentration higher than 7 mg/dl (5,6). 

Gestational hyperuricemia was found to be significantly associated with a high rate of maternal and 

fetal complications along with proteinuria, hypertension, hyperinsulinemia and in females with pre-

eclampsia (7,8). GDM is linked to metabolic syndrome and uric acid. UA is known as a marker for 

metabolic syndrome in non-pregnant subjects. Since previous studies on UA metabolism in GDM may 

indicate a possible link between level of uric acid and pregnancy outcome in females with gestational 

diabetes (6,9).  
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Subject and methods: 

This is a cross sectional study conducted on 221 pregnant females with gestational diabetes mellites 

aiming to estimates prevalence of hyperuricemia in gestational diabetes.  Our study was done at obstetric 

/family medicine outpatient clinics at Cairo university hospitals. 

           Pregnant females already diagnosed with gestational diabetes mellitus (by obstetric specialist at 

24-28 weeks of gestation) according to American Diabetes Association Guideline criteria for the 

diagnosis of GDM attending obstetric clinic at Cairo university during the period from October 2020 to 

June 2022 and who agreed to participate and to be included in the study.     

 Inclusion criteria: 

Pregnant females with singleton pregnancy diagnosed with gestational diabetes mellitus by 24-28 

weeks of gestation by an obstetric specialist.  Agree to participate in the study. 

 

 Exclusion criteria: 

Pregnant females known to have previous diabetes mellitus, chronic hypertension, kidney disease, 

or other systemic diseases. 

  

A. Sample Size: 

Sample size was calculated using Epi info version 7 program based on the previous study of Amini 

et al. (10), prevalence in hyperuricemia pregnancy was 32.2% and pregnancy with normal uric acid was 

16.6%, a minimal sample size of 66 are required to achieve the study objectives under error 1 %, 

confidence interval 95% by using openepi6 program with power 80%. 

 

B. Data collection tools and technique: 

1. The pregnant females were enrolled in the study when they came to the obstetric outpatient clinic, 

Cairo university and diagnosed with gestational diabetes mellitus diagnosed according to American 

Diabetic Association (ADA) Guideline criteria for the diagnosis of GDM which recommends the 

IADPSG criteria (“one-step strategy”) for diagnosis of GDM: 

2. Any one abnormal value of cut off values after 75- gram oral glucose tolerance test is enough for 

diagnosis.  (Fasting  <  92 mg/dl ; 1-hour  081 < mg/dl ; 2-hours < 153 mg/dl). Their blood samples 

were collected and analyzed for serum Uric acid concentration creatinine, eGFR and albumin. 

The following steps were done for cases: 

History taking: 

1. Personal history: including name, age, address, consanguinity, and special habits as smoking …etc.  

2. Menstrual history: The 1st day of the last menstrual period (LMP), regularity of menstrual cycles 

and history of hormonal medications. 

3. Obstetric history:  Previous deliveries, mode of deliveries, number and sex of living children, date 

of last delivery, history of abortions, date of last abortion, puerperium, and history of complications.  

4. Past history: Systemic diseases as hypertension, DM, renal diseases, hyperthyroidism, etc.  

5. Medical history: Especially of hormonal medications and drugs known to elevate uric acid 

concentration in the blood such as phenothiazines. 

6. Family history: of clinical importance like hypertension, DM, etc. 
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 Clinical examination  

General examination: vital signs (Pulse, temperature, blood pressure, respiratory rate) body weight 

and chest, abdomen and heart examination, lower limb edema. 

 

 Ultrasonography: 

Obstetric ultrasound was used to confirm fetal viability, detect number of fetuses, estimate gestational 

age, check for other abnormalities. 

 Laboratory tests: 

Blood samples were taken for assessment serum Uric acid, creatinine, eGFR and albumin concentration. 

 Uric acid level: 

There is no universally accepted definition of hyperuricemia. A practical value would seem to be 

SUA concentration higher than 405 µmol/L (6.8 mg/dL) as this is urate’s solubility point used for 

measurement in laboratories (4) . According to American College of Rheumatology, hyperuricemia is 

defined as serum uric acid (UA) concentration higher than 7 mg/dl (5). 

 

Sampling technique of Uric acid test: 

     A blood sample was taken from all subjects. Three milliliters were collected into sterile plane 

tubes, centrifuged at 300g (gravitational force) for 5 minutes. Sera were separated immediately and stored 

at -20 degree Celsius until time of analysis. 

 

Uric acid measurement: 

The Serum uric acid was assayed by commercially available enzymatic, Colorimetric Uric acid L.S 

kits for the quantitative determination of Uric acid in serum and plasma supplied by BioMed Diagnostic 

(Authorized Representative in the European Community MDSS GmbH, Germany). 

 

Ethical considerations: 

Ethical approvals were obtained from the research committee in faculty of medicine, Cairo 

University, and the ethical and research committee of family medicine department. The researcher sit 

privately the participants who accepted to participate in the study and a written Informed consent was 

taken (the participant was informed about the objectives, methods, and possible impact of the study.  

 

Statistical Analysis 

All data were collected, tabulated and statistically analyzed using SPSS 26.0 for windows (SPSS 

Inc., Chicago, IL, USA). Quantitative data were expressed as the mean ± SD & median (interquartile 

range), and qualitative data were expressed as absolute frequencies (number) & relative frequencies 

(percentage). 

  

Results 
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The mean age of the studied group was 32.21±4.98 years; more than half of cases residence 

(76.9%) was urban. (22.6%) of cases showed positive Consanguinity, (1.4%) were smokers (Table 1). 

Mean height of participants was 161.32±3.83 cm ranging from 153 cm to 174 cm, the mean BMI 

was 31.75±5.20, the antepartum weight was 93.71±15.32 kg and the mean postpartum weight was 

82.76±14.58 kg (Table 2). 

Regarding obstetric history, the mean gravida was 3.26±1.74 pregnancies, the mean para was 

2.70±1.40 deliveries, the mean previous abortions was (0.55±0.73) times, the mean duration since  last 

abortion was (2.90±4.30) years (Table 3). 

Regarding blood pressure, the mean systolic blood pressure was 117.43±10.38 mm Hg and the 

mean diastolic blood pressure was 73.17±8.95 mm Hg, (32.1%) of cases showed positive family history 

of hypertension. (57.5%) had positive Family history of diabetes. More than half of participants (54.3%) 

had a history of hormonal medications and majority of cases (89.1%) keep on Regularity of menses.  

The mean Random blood sugar was 150.58±31.10 mg/dl. The mean Antepartum Creatinine was 

0.59±0.06 mg/dl. The mean Antepartum serum uric acid was 4.99±0.61 mg/dl with no cases of 

hyperuricemia. The mean Antepartum eGFR was 122.98±5.88. The mean Antepartum albumin was 

3.49±0.49 mg/dl (Table 4). 

 

Table (1): basic characteristics of the studied group (n=221): 

 

Variable  

cases group 

(n=221) 

Age (years)  

Mean±SD 

Range 

 

32.21±4.98 

 (20-42) 

Variable  N  (%) 

Residence  

 Rural  

 Urban  

 

51 

170 

 

23.1 

76.9 

Consanguinity: 

 Negative 

 Positive 

 

171 

50 

 

77.4 

22.6 

Smoking 

 No  

 Yes  

 

218 

3 

 

98.6 

1.4 

Table (2): Anthropometric measurements of the studied group (n=221). 

 

Variable  

cases group 

(n=221) 

Height  

Mean±SD 

Range 

 

161.32±3.83 

 (153-174) 

BMI 

Mean±SD 

Range 

 

31.75±5.20 

 (18.03-51.42) 

Antepartum Weight  

Mean±SD 

 

93.71±15.32 
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Range  (60-130) 

 

Table (3): Obstetric history of the studied group (n=221) 

Variable  cases group (n=221) 

Gravida
⁎

  

Mean±SD 

Median (IQR) 

 

3.26±1.74 

3 (2-4) 

Para 
⁎⁎

 

Mean±SD 

Median (IQR) 

 

2.70±1.40 

3 (2-4) 

abortion 

Mean±SD 

Median (IQR) 

 

0.55±0.73 

 0 (0-1) 

Duration since  last abortion(years) 

Mean±SD 

Median (IQR) 

 

2.90±4.30 

 0 (0-5) 

SBP 

Mean±SD 

Range 

 

117.43±10.38 

 (80-140) 

DBP 

Mean±SD 

Range 

 

73.17±8.95 

 (0-90) 

Variable N % 

History of hormonal medications 

 No 

 Yes  

 

101 

120 

 

45.7 

54.3 

Family history of hypertension 

 No 

 Yes  

 

150 

71 

 

67.9 

32.1 

Family history of diabetes 

 No  

 Yes  

 

94 

127 

 

42.5 

57.5 

Regularity of menstruation 

 No  

 Yes  

 

24 

197 

 

10.9 

89.1 
⁎

gravida =number of pregnancies
⁎⁎

 para=number of deliveries 

Table (4): laboratory investigations of the studied group (n=221) 

 

Variable  
cases group (n=221) 

Rondom blood sugar 

Mean±SD 

Range 

 

150.58±31.10 

 (104-279) 

Creatinine  

Mean±SD 

Range 

 

0.59±0.06 

 (0.42-0.72) 

Uric acid 

Mean±SD 

Range 

 

4.99±0.61 

 (3.6-6.8) 
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eGFR 

Mean±SD 

Range 

 

122.98±5.88 

 (108-141) 

Albumin 

Mean±SD 

Range 

 

3.49±0.49 

 (2.30-4.60) 

⁎Hyperuricemia is defined as serum uric acid more than 6.8 mg/dl. 

Discussion 

This study finds that the mean age of the studied group was (32.21±4.98) years with mean BMI of 

(31.75±5.20) and the mean antepartum serum uric acid was (4.99±0.61) mg/dl with a range of (3.6-6.8) 

mg/dl among the participants.  

 This is nearly similar to study by Zhang et al. (11)  who studied Changes in serum adipocyte fatty 

acid-binding protein in women with gestational diabetes mellitus and normal pregnant women in late 

pregnancy and found that the mean age of females with GDM was (32.24 ±3.81) and mean BMI (28.91 ± 

3.36) with the mean serum uric acid was (5.8±1.6)mg/dl. This is nearly similar to study by Güngör et al. 

(12) who conducted on a total of 112 patients, 56 of whom had gestational diabetes, with mean age group 

was (29.9 ± 3.9) and the mean uric acid level among women with GDM was (4.37±1.08) mg/dl. 

Study by Kumar et al. (13) which was a prospective hospital based, case-control study carried on 

100 pregnant women aged between 20-35 years attending antenatal clinic, the mean uric acid level among 

women with GDM was 4.30±0.46 mg/dl and it was 3.037±0.787 mg/dl among healthy pregnant females.  

Mishu et al.(14) found that serum uric acid level in GDM group was significantly (p<0.001) higher 

in third trimesters (4.48 ±0.41 mg/dl) compared to those without GDM (3.52 ±0.74 mg/dl).  

This study finds that there were no cases of hyperuricemia(SUA>6.8mg/dl) between participants 

and this is nearly similar to other studies by Kumar et al. (13) and Pleskacova et al. (15) who found that 

there were no cases of antepartum hyperurecemia between females with GDM.  

Regarding antepartum creatinine level, this study finds that the mean antepartum creatinine was 

0.59±0.06 mg/dl. Several studies had nearly similar results , Güngör et al. (12) who studied relationship 

between serum uric acid, creatinine, albumin and gestational diabetes mellitus  found that antepartum 

creatinine level in females with GDM was (0.6±0.15 mg/dl ). 

Also, Erol et al. (16) who studied evaluation of circulating betatrophin levels in gestational 

diabetes mellitus found that antepartum creatinine level in females with GDM was (0.6 ± 0.1) mg/dl. 

Diboun et al. (17) who studied metabolic profiling of pre-gestational and gestational diabetes mellitus 

identifies novel predictors of pre-term delivery, found that antepartum creatinine level in females with 

GDM was (0.56±0.11)mg/dl.  

The mean antepartum albumin was (3.49±0.49) mg/dl which is nearly similar to results of  Güngör 

et al. (12) who found that antepartum albumin level was (3.2±.72)mg/dl.  

Also, Diboun et al. (17) found that antepartum albumin level in females with GDM was (3.5 ± 0.7) 

mg/dl.  

Regarding to estimate GFR during pregnancy, according to Park et al.(18) who revealed the 

optimal gestational eGFR range in their study was 120–150 mL/min/1.73 m
2
. This elevation is due to that  

glomerular filtration rate (GFR) increases 50% and renal plasma flow (RPF) increases up to 80% as 

compared with nonpregnant levels (19) and we find that the antepartum eGFR was(122.98±5.88) 

mL/min/1.73 m2. 
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CONCLUSION 

Gestational diabetes mellitus is associated with increase level serum uric acid level but it is not 

associated with hyperuricemia. 

 

Funding: no external fundings. 

No conflicts of interest. 

REFERENCES 

1- Dłuski, D. F., Wolińska, E., & Skrzypczak, M. (2021). Epigenetic changes in gestational diabetes 

mellitus. International Journal of Molecular Sciences, 22(14). https://doi.org/10.3390/ijms22147649 

2- Zhuang, W., Lv, J., Liang, Q., Chen, W., Zhang, S., Sun, X. (2020). Adverse effects of gestational 

diabetes-related risk factors on pregnancy outcomes and intervention measures. Experimental and 

Therapeutic Medicine, 3361–3367. https://doi.org/10.3892/etm.2020.9050 

3- Pecoraro, V., Trenti, T. (2020). Predictive value of serum uric acid levels for adverse maternal and 

perinatal outcomes in pregnant women with high blood pressure. A systematic review and meta-

analysis. European Journal of Obstetrics & Gynecology and Reproductive Biology, 252, 447-454.  

4- Petreski, T., Ekart, R., Hojs, R., Bevc, S. (2019). Asymptomatic hyperuricemia and cardiovascular 

mortality in patients with chronic kidney disease who progress to hemodialysis. International Urology 

and Nephrology, 51(6), 1013–1018. https://doi.org/10.1007/s11255-019-02154-w. 

5- Skoczyńska, M., Chowaniec, M., Szymczak, A., Langner-Hetmańczuk, A., Maciążek-Chyra, B., 

& Wiland, P. (2020). Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International 

(CC BY-NC-SA 4.0) Pathophysiology of hyperuricemia and its clinical significance-a narrative 

review. Reumatologia, 58, 312–323. Retrieved from https://doi.org/10.5114/reum.2020.100140 

6- Khanna, D., Fitzgerald, J. D., Khanna, P. P., Bae, S., Singh, M. K., Neogi, T., Terkeltaub, R. 

(2013). 2012 American College of Rheumatology guidelines for management of gout. Part 1: 

Systematic nonpharmacologic and pharmacologic therapeutic approaches to hyperuricemia. Arthritis 

Care & Research, 64(10), 1431–1446. https://doi.org/10.1002/acr.21772. 

7- Roberts, J. M., Bodnar, L. M., Lain, K. Y., Hubel, C. A., Markovic, N., Ness, R. B., Powers, R. 

W. (2005). Uric acid is as important as proteinuria in identifying fetal risk in women with gestational 

hypertension. Hypertension, 46(6), 1263-1269.  

8- Hu, J., Xu, W., Yang, H., Mu, L. (2021). Uric acid participating in female reproductive disorders: a 

review. Reproductive Biology and Endocrinology, 19(1), 1–11. https://doi.org/10.1186/s12958-021-

00748-7 

9- Zhao, Y., Zhao, Y., Fan, K., Jin, L. (2022). Serum uric acid in early pregnancy and risk of 

gestational diabetes mellitus: a cohort study of 85,609 pregnant women. Diabetes & 

Metabolism, 48(3), 101293.   

 

https://doi.org/10.3892/etm.2020.9050

