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INTRODUCTION 

Cardiovascular diseases (CVD) is a major global health 

burden that results in the greatest number of deaths 

worldwide. The WHO estimates that 18.6 million people 

died from CVD in 2019, accounting for 26.6% of global 

mortality. Research shows a strong link between 

preeclampsia and CVD. Preeclampsia is a pregnancy 

complication that affects 2-8% of pregnancies and is a 

leading cause of maternal and infant morbidity and 

mortality.1 

Serum uric acid is a strong predictor of stroke, coronary 

artery disease, metabolic syndrome definitive role of uric 

acid is still the subject of much discussion and debate 

because it is always according with other risk factors such 

as diet, obesity and dyslipidemia. Uric acid, the final 

product of purine metabolism in human, is another 

molecule possessing antioxidant activity. About two-third 

of antioxidant activity of blood is due to uric acid.2 

Another study states that serum HDL cholesterol, as a 

protective factor for CVD risk, is inversely related to uric 

acid level. It has been lately noted that elevated serum uric 

acid was a significant predictor of smaller, denser LDL 

cholesterol and HDL cholesterol particles, which offers a 

greater atherogenic ability.3 

Maternal hyperuricemia in normotensive singleton 

pregnant women is significantly associated with preterm 

and SGA delivery and the development of neonatal intra 

ventricular haemorrhage.3 Hyperuricaemia in hypertensive 

pregnancy remains an important finding because it 

identifies women at increased risk of adverse maternal and 
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ABSTRACT 

Background: Cardiovascular diseases (CVD) is a major global health burden that results in the greatest number of 

deaths worldwide. Epigenetic changes induced by pregnancy related complication in umbilical cord blood may appear 

as a result of dysfunctional placenta and impaired maternal cardiovascular function and may cause later onset of 

cardiovascular diseases in offspring. 

Methods: A prospective case control study was conducted at ESIC medical college, Bangalore in 100 PIH women with 

gestational age 37 to 40 weeks. The study aimed to find the correlation of cord blood uric acid, lipid profile and HOMA 

-IR in gestational hypertension mothers. 

Results: We found a strong positive correlation between uric acid and total cholesterol in cases and a moderate positive 

correlation among uric acid and LDL in cases whereas a strong negative correlation among uric acid and HDL. In 

addition, mean HOMA-IR value was statistically significant in cases. 

Conclusions: HOMA -IR values are found to be more in newborns of PIH mothers and cord blood uric acid is a good 

predictor of lipid metabolism and the glucose homeostasis in neonates. 
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particularly foetal outcome.4 Hence the assessment of cord 

blood uric acid levels has got wider diagnostic value which 

is less exploited. 

The number of studies harnessing the common predictive 

parameters like uric acid and lipid profile and exploitation 

as predictors for the cardiovascular events in their 

adulthood are less. This study aims at evaluating the 

relationship of uric acid and the lipid profile parameters 

like total cholesterol, triglycerides, low density 

lipoproteins and high density lipoproteins and HOMA-IR 

that reflects the glucose homeostasis are assessed in cord 

blood of newborns of pregnancy induced hypertension 

mothers. Epigenetic changes induced by pregnancy related 

complication in umbilical cord blood may appear as a 

result of dysfunctional placenta and impaired maternal 

cardiovascular function and may cause later onset of 

cardiovascular diseases in offspring.5 

Objective 

To evaluate the uric acid, lipid profile levels and HOMA-

IR in the cord blood of pregnancy induced hypertension. 

To determine the correlation between the uric acid, lipid 

profile parameters and HOMA-IR born to PIH mothers. 

METHODS 

The case control study was conducted in the Department 

of Biochemistry in coordination with Department of 

Pediatrics in ESICMC and PGIMSR, Rajaji nagara, 

Bangalore during the year 2020 (January to June) and the 

approval of the study was taken from the ethics and 

scientific committee of ESIC PGIMSR and model 

hospital, Bangalore. 

Inclusion criteria  

For cases, Gestational age of range 37-40 weeks, only 

singlet pregnancy with pregnancy induced hypertension 

diagnosed according to ACOG guidelines where Systolic 

blood pressure of 140 mm Hg or more diastolic blood 

pressure of 90 mmHg or more on two or more occasions at 

least 4 hours apart after 20 weeks of gestation in a women 

with a previously normal blood pressure or Systolic blood 

pressure of 160 mmHg or more, diastolic blood pressure 

of 110 mmHg or more. 

For controls, gestational age of range 37-40 weeks, only 

singlet pregnancy without any pregnancy complications. 

Exclusion criteria (for both cases and controls) 

All the mothers whose last menstrual period was unknown, 

multifetal pregnancy, pregnancy complicated by 

hypothyroidism or any other maternal metabolic disorders 

and diagnosed any intrauterine infection or congenital 

anomalies were excluded from the study. For the babies 

when their APGAR score was less than 7, they were 

excluded from the study.  

The analysis was done with 100 patients with 50 each in 

two groups, Group H contain hypertensive mothers and 

Group N contain normotensive mothers, where all modes 

of delivery were included.  

After considering inclusion and exclusion criteria, under 

aseptic precaution 3 ml of umbilical (mixed) cord blood is 

collected in a plain vacutainer, the sample was centrifuged 

at 5000 rpm for 5 minutes and the serum is stored at 2 to 

8° C. 

Estimation of uric acid by enzymatic method is done in 

Cobas Intergra 400 plus system. 

Estimation of lipid profile (total cholesterol by cholestrol 

oxidase triglycerides by enzymatic method HDL by 

polymer polyanion, direct measure LDL, VLDL are 

calculated parameters). 

Estimation of glucose by glucose oxidase and peroxidase 

method. 

Estimation of serum insulin by CLIA in Beckman Coulter 

Access 2. 

Calculation of HOMA-IR involved parameters like plasma 

glucose and Insulin from the formula: 

𝐻𝑂𝑀𝐴 − 𝐼𝑅 = 𝑝𝑙𝑎𝑠𝑚𝑎 𝑖𝑛𝑠𝑢𝑙𝑖𝑛 × 𝑝𝑙𝑎𝑠𝑚𝑎 𝑔𝑙𝑢𝑐𝑜𝑠𝑒
÷ 405 

Results were entered in the MS excel 2007 and analyzed 

using descriptive statistics, in the form of frequency, charts 

and percentage with the help of Statistical package for 

social sciences (SPSS) version 18. 

Following parameters were noted for the newborn: 

APGAR score, Birth weight and any respiratory distress. 

RESULTS  

The mean uric acid level in the cases were 5.64 ±0.53 

mg/dL as compare to 3.20±0.610 mg/dL among controls 

(p<0.05). It was observed from the Figure 1A, that there 

was significant positive correlation between uric acid and 

total cholesterol in case group, and the same correlation in 

the control group (Figure 1B). However, the correlation 

was more strong amongst the cases (r = +0.74) as 

compared to controls (r = +0.52) and the correlation were 

statistically significant in both groups (p<0.05). According 

to the Figure 2, uric acid and HDL showed a strong 

negative correlation (r = -0.86) whereas in Figure 3 it 

depicts Uric acid and LDL having moderate positive 

correlation (r = +0.68) amongst cases. The mean HOMA–

IR levels in cases were 5.02±0.55 (Figure 2) and in 

controls were 1.65±0.21 and the mean differences were 

statistically significant (p<0.05). 
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The present study also observed that total cholesterol, 

triglycerides, LDL levels were high in low birth weight 

newborns.  

 

Figure 1: (A) Relationship between cord blood uric 

acid and total cholesterol in cases (group N). (B) 
Relationship between uric acid and total cholesterol in 

control (Group N). 

 

Figure 2: Relationship between uric acid, HDL, 

HOMA-IR in cord blood of cases. 

 

Figure 3: Relationship between cord blood uric acid 

and LDL in cases. 

 

Figure 4: Gender distribution among the cases: 

Group H. 

 

Figure 5: Gender distribution among the controls- 

Group N. 

The birth weight distribution groupwise (Figure 7), firstly 

normal birth weight group were 90 % and 86% of cases 

and controls respectively and secondly for low birth 

weight were 10 % and 14 % of cases and controls 

respectively in the present study.  
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Grp H: Group H (cases), Grp N: Group N (controls), NVD: 

Normal vaginal delivery, LSCS: Caesarean section, vaccum : 

Vaccum assisted delivery 

Figure 6: Distribution of mode of delivery in both the 

groups. 

 
NBW: Normal birth weight (>2500 grams), LBW: low birth 

weight (1500 – 2500 grams) 

Figure 7: Birth weight distribution in both groups. 

Table 1: Distribution of birth weight in both the 

groups in the present study. 

Birth weight ranges 

(grams) 

Group 

H 
Group N 

1500 - 2500  5 7 

2500 – 3000   19 29 

3000 – 3500 21 12 

3500 - 4000 5 2 

There was no correlation found between birth weight and 

HOMA IR. The number of babies in the weight range of 

more than 3000 grams were found to be more in case group 

than control group which was not statistically significant 

(Table 1). Additionally, Figure 4, 5 depicts the gender 

distribution between the case and control groups and it was 

found no difference in lipid profile values between male 

and female newborns. The mode of delivery distribution 

has been depicted in Figure 6 where it was 48%, 48% and 

2% of cases and for controls it was 66%, 32% and 2% of 

normal vaginal delivery, caesarean section and Vacuum 

assisted vaginal delivery respectively.  

 DISCUSSION  

Studies have proved insulin regulates lipid metabolism and 

carbohydrates also, where insulin resistance decreases the 

sensitivity of insulin to adipocytes, myocytes and 

hepatocytes which leads to increased glucose uptake, 

weakening the antilipolytic ability that still worsens the 

situation of hyperinsulinemia. Moreover, it leads to release 

of more and more free fatty acid into blood stream leading 

to hyperglycemia with hyperinsulinemia and altered lipid 

metabolism.6 

The results of present study confirmed the findings of Kaur 

et al studies that total cholesterol, triglycerides, LDL were 

more than mean reference ranges in hypertensive group 

than the control group and HDL was less in the 

hypertensive group.7 The present study also confirmed the 

findings of Rodie et al studies reporting that triglycerides 

and total cholesterol were higher in cord blood of 

preeclamptic pregnant women, suggesting upregulation of 

placental transportation mechanism.8 

Another important factor that was discussed and studied in 

the present study is birthweight. Birthweight was 

compared with the lipid profile parameters and the 

HOMA-IR. It was observed in the present study that babies 

with birth weight more than 3000 grams were in the case 

groups which was in line with the Mohammed et al studies, 

that total cholesterol levels were significantly higher in 

low birth weight and high birth weight babies which leads 

to the understanding that low birth wight babies had 

deranged lipid metabolism which alters the body 

metabolism reflected in the adulthood as cardiometabolic 

events is in line with the Barker’s Hypothesis.9 

This study was also in line with Wang et al, who said that 

the fat accumulation pattern was influenced by cord blood 

glucose, lipid profile and insulin where the current study 

shows a predictive value of uric acid and similar 

parameters in the newborns of pregnancy induced 

hypertension with the dyslipidemia and cardiovascular 

events in the adulthood.10 The further scope of study is to 

have an extended observation of the same newborn till the 

adolescent and adulthood to study the cardio metabolic 

events.  

Limitations  

Small sample size of case and control groups which could 

be a source of bias. Secondly, the cause effect relationship 

could not be established. 
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CONCLUSION  

The mean reference range of HOMA -IR values were 

found to be more in newborns of PIH mothers which could 

be a possible reason for even non-diabetic women giving 

birth to term neonates. In addition, cord blood uric acid is 

a good predictor of lipid metabolism and the glucose 

homeostasis in neonates.  
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