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ABSTRACT

BACK GROUND: Gestational Diabetes Médllitus (GDM) is characterized by impaired

carbohydrate tolerance leading to varying degrees of hyperglycemia, first recognized
during pregnancy. Diagnosis typically occurs between 24-28 weeks of pregnancy.
South Asian, particularly Indian, females face an eleven-fold higher risk of GDM
compared to European females. GDM patients are more prone to operative vagina
deliveries, cesarean sections, and complications such as shoulder dystocia and
macrosomia. Screening and diagnostic methods for GDM include historical data,

clinical examinations, and tests like DIPS| and OGTT.

Early detection and prevention methods for GDM are limited. According to an
analysis done in 2021, there are new novel biomarkers to diagnose GDM which
include BNP, Afamin, FGF21, ANGPTLS8, Placental Lactogen, Galanin, VAP1,
FABP4, Fetuin A, PGCD59, Extracellular vesicles and PIGF to name a few. The red
challenge lies in implementing these in daily practice for early diagnosis of GDM due

to the cost and unavailability even at tertiary centres.

The need of the hour is for an easy accessible, cost effective, trustworthy and
dependable early marker which can predict the onset of GDM in any low risk patient.
From as early as the early 2000s, the concept of inflammatory state of the body
leading to formation of end products of metabolism which have deleterious effects on
endothelium of skeletal muscles and cause peripheral resistance, was introduced. This
very idea, when researched upon, came to conclusion many times, that Serum Uric
Acid, a common by product of metabolism had this very effect and prevented the NO

mediated activity of endothelium in skeletal muscles and adipose tissue of uptake of
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Glucose and lead to Diabetes. When this pathophysiology occurred early on

pregnancy, was seen to be associated with GDM in various studies since then.

Capturing this idea, that the above pathophysiology could have a significant
involvement of development of GDM, our study aimed to assess the utility of serum
uric acid levels in the first trimester to predict GDM among pregnant women

considered |ow-risk.

METHODS: Serum uric acid levels were measured from first-trimester blood
samples after obtaining consent. DIPS| testing was performed at 24-28 weeks and
again at 28-32 weeks. Logistic regression and Receiver Operating Characteristic
(ROC) curves were used to evaluate the predictive ability of serum uric acid for
GDM. Cut-off values were determined using the Y ouden index. A significance level

of p <0.05 was considered statistically significant.

RESULTS: A total of 106 patients participated in the study. The AU-ROC for serum
uric acid was 0.8316, with a cut-off > 3.4 showing 74.70% sensitivity and 82.61%
specificity for predicting GDM. Logistic regression indicated that serum uric acid
significantly predicted GDM (p < 0.001), with subjects having serum uric acid > 3.4
showing 14.02 times higher odds of developing GDM (95% CI: 4.28 - 45.92)

compared to those with serum uric acid < 3.4.

CONCLUSION: This study concludes that serum uric acid levels in the first

trimester can effectively predict the development of GDM.

Keywor ds- GDM, Uric Acid, DIPSI, OGTT
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I ntroduction

INTRODUCTION

Gestational diabetes mellitus is a common metabalenplication in
pregnancy which is referred to as any level of ghecintolerance with onset or first
time recognition in pregnant state.(1) The prevedeof GDM in pregnant women in
our country was found to be 0.53% in years 2015628dd inflated to 0.80% in
2019-2021. The unadjusted prevalence in Goa wasighest in the country, 4.88 %,

followed by Karnataka taking the second place wiftrevalence of 1.81 %(2)

GDM is a pregnancy associated medical disorder wis@ssociated with an
array of maternal and foetal complications. WhenMGIS not diagnosed and treated
early on, there is increased maternal morbidite lBestational Hypertension, Pre-
eclampsia, Recurrent vulvo-vaginal infections, Udlfficult deliveries including
operative deliveries and obstructed labour and kemgn complications like Type 2
Diabetes, increased fetal morbidity like macrosgrfoatal distress, polyhydramnios,
sudden IUD, respiratory distress, shoulder dystopraterm labour and traumatic
birth and Neonatal complications like hypoglycaenfigpothermia, polycythaemia,

jaundice, hypocalcaemia, tetany and hypomagnes@nia

There are modifications that take place in the exinof glucose metabolism in
pregnancy to guarantee proper glucose shuntingigpaost fetal development while
preserving sufficient maternal nutrition. Duringeey stage of pregnancy, maintaining
this balance in glucose management is criticah&health of the mother and fetus.
Fasting blood glucose levels first decrease dupiregnancy as a result of maternal
blood volume increasing, partly due to dilutioneefs. These levels then stay constant
in the second trimester and further decline intthiel trimester (4). The drop is also

attributed to the fetal-placental unit's increased of glucose throughout pregnancy,
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which eliminates glucose from the mother's circalat (4). Maternal insulin

sensitivity falls during this time of increaseddleplacental unit glucose utilization.
Maternal hepatic gluconeogenesis and fatty aciel¢evise in response to these
modifications (4). Postprandial glucose levels &aigher than they were in the
pregravid state, even if gravid fasting blood gkedevels are still lower than
pregravid fasted values (5). This increase is grhybdue to decreased insulin action,
which causes the mother's postprandial glucoseatitn to be reduced (4). Hepatic
gluconeogenesis and modified pancrediicell-mediated insulin production are

potential additional contributing variables (4).

Identifying GDM in women and early intervention hasen talked about for

decades, to prevent the significant maternal andatel morbidity associated with it.

There has been some discussion on the diagnog&daifor diabetes, as well
as the technique of screening (one step v/s twp),stee application of screening
(universal v/s risk dependent), and the methodc#eniing. As per the guidelines of
American Diabetes Association, it has been saiggball women who do not have a

history of diabetes between the 24aand 28 weefseginancy(6).

According to ACOG, the ‘2 step’ approach which ud#s screening from 24
to 28 week with 1 hour venous glucose after conegndiOg oral glucose solution
followed by a 100g 3 hour oral glucose tolerancgt (©GTT) is what is to be
followed. It does not advocate for screening ptmr24 weeks. (7) US Preventive
Services Task Force guidelines suggest presenemsadis insufficient to check the
balance of benefits and harms of screening for GIDMasymptomatic pregnant

women <24 weeks ofaperiod gestation (8)
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Based on an analysis done in 2021, there are newel rimomarkers to
diagnose GDM which include BNP, Afamin, FGF21, ANI&B, Placental Lactogen,
Galanin, VAP1, FABP4, Fetuin A, PGCD59, Extracellwesicles and PIGF to name
a few. The real challenge lies in implementing ¢hés daily practice for early

diagnosis of GDM due to the cost and unavailabdirgn at tertiary centres.(9)

Most of the readily achievable and cost-effectests do not take into account
the many asymptomatic women who can be screenedliagdosed earlier than 24
weeks to prevent the morbidity associated with ajestal diabetes. Diagnosis of
GDM is still based on History of GDM in previousegnancy, Macrosomia, Diabetes
in first degree relatives, Clinical examination g in mind risk factors like High
BMI and obesity and screening and diagnosis usilbgdtests like DIPSI, OGTT,

OGCT.

Methods for Early Detection and Prevention of GDk &w and limited.
Most of the cases are diagnosed at 24- 26 weekshendpproved treatment still
remains Medical Nutrition Therapy, Hypoglycaemiag@s or Insulin treatment rather

than early prediction.

Researchers have looked at the possibility thatirSddric Acid might be a
risk factor for the development of type 2 diabet&shumber of researchers have
indicated that there is relation between the lewélsric acid and the development of
GDM (10,11,12). Uric acid is a end product of parimetabolism, which is the basic

constituent of cells in all living things.
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Figure 1- purine metabolism

Uric acid is formed as the end product of conversaf Xanthine and

Hypoxanthine by enzyme Xanthine oxidase (XO).

esps name, XO, which is

present in mammals, primarily performs the role afdehydrogenase and is

infrequently an oxidase.[13] Other purines are eoted into xanthine. The active site
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of the big enzyme xanthine oxidase is made up tghsu, oxygen, and the metal
molybdenum.[14] Low oxygen saturation (hypoxic)caimstances cause the release

of uric acid.

In humans, the kidneys remove roughly 70% of the aeid that is consumed
each day; in 5-25% of cases, renal impairment t®sulhyperuricemia.[15] Because
uric acid is excreted in the form of dissolved aaidtes, its normal excretion in urine
is between 270 and 360 mg per day (or 270 to 360 rifgone litre of urine is

produced each day), which is about 1% of the dailyretion of urea.(16)

In early stages of pregnancy due to the increaggoimerular filtration rate,
serum uric acid decreases and reaches a nadirOofo24.0 mg/dL (119 to 238
micromol/L) around 22 to 24 weeks of gestation (Bfjer that, the level of uric acid
starts to increase and by term, it reaches nonpredavels. Increased renal tubular

absorption of urate is responsible for the lata¢ajesial elevation in uric acid.

The purpose of this study was to evaluate theiogiship between the levels
of Uric acid in the first trimester of pregnancydatihe development of gestational

diabetes mellitus in a group of pregnant women whce low risk.
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Aims & Objectives

AIMS AND OBJECTIVES

Primary Objective

First trimester levels of Serum Uric Acid to prddidevelopment of

Gestational Diabetes Mellitus.
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REVIEW OF LITERATURE

Diabetes Mellitus during pregnancy, also known a&stational diabetes
mellitus (GDM), is defined as any degree of glucimgelerance that begins or is first
recognized during pregnancy. Both A1GDM &aA2GDM aistinct subtypes of
GDM. Diet controlled gestational diabetes or A1GD#fers to a particular kind of
gestational diabetes that is maintained withoutu$e of medication and is amenable
to dietary treatment. On the other hand, A2GDM nete those cases of gestational

diabetes that are handled with medication to estalglycemic control.

Aetiology

The aetiology of gestational diabetes appears twhaected to two factors: a)
the malfunctioning of pancreatic beta cells, alsown as the delayed response of
beta cells to glycemic levels; and b) the sevesalin resistance that is a consequence
of placental hormone release. In those with typkabetes, the primary hormone that
is associated with increased insulin resistand@dshuman placental lactogen. GH,
PRL, CRH, and progesterone are some of the othendmes that have been linked to
the development of this condition and are respdasibr insulin resistance and

hyperglycaemia during pregnancy.

The study of epidemiology

There are around two to ten percent of pregnanoigie United States of

America that are affected by gestational diabetes.
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Figure 2- worldwide statistics of GDM

Over the course of ten to twenty years after givibrgh, women who have
gestational diabetes have an elevated chance oirmzpdiabetes mellitus that ranges

from 36 to 60 percent.

According to a research paper published by thernat®nal Diabetic
Federation (IDF) in 2015, one in eleven individuateund the world suffers from
diabetes, with seventy-five percent of those a#fédiving in countries with low and
intermediate incomes. It is important to note ttie¢ prevalence of GDM varies
greatly around the world, ranging from 10.1% in tEas and Southeastern Asia to
13.61% in Africa. This difference is largely atuiiable to the screening methods,
diagnostic criteria, and the ethnic mix of the lgrokind population. Reports suggest
that there were 6.9 million live births in the SouEast Asia region that were
impacted by hyperglycaemia in pregnancy, with arimeded frequency of

24.2% [18-21].

Page 8



Review of literature

India is presently the most populous country inweld. At the moment, the
Diabetes in Pregnancy Study Group of India advectateuniversal screening using a
single non-fasting two-hour 75-gram oral glucoderamce test (OGTT), with a two-
hour value more than 140 mg/dL diagnosing gestatiaiimbetes mellitus (GDM)
[22]. Because the criteria developed by the Intional Association of Diabetes and
Pregnancy Study Groups (IADPSG) are based on tidinfjs of the large-scale
Hyperglycemia and Adverse Pregnancy Outcome (HABD3ly, they are widely
used all over the world [23]. However, it has bemmgued that the criteria's
disadvantage is that it results in a significaniber of false-positive cases due to
lower fasting cutoffs, which in turn contributesttee burden of gestational diabetes
management [24, 25]. It is also possible for ird¢ional research to be inconclusive
when it comes to diagnosing the Indian populatibms is because the HAPO study
did not obtain data that were representative ofrildean population [23]. In February
of 2018, a technical and operational guideline degeloped under the auspices of
the Maternal Health Division of the Ministry of Hdmaand Family Welfare of the
Government of India [26]. This guideline was deyeld with the intention of
resolving the inconsistencies that exist in theyaosis and management of maternal

diabetes.

The vast majority of cases of GDM, around 80 petrcane characterised Ifly
cell dys-function on the basis of chronic insulasistance. It is worth noting that
insulin resistance that occurs during pregnangyaisially additive to this condition
[27]. Therefore, women who are impacted tend toeham even higher degree of
resistance than healthy pregnant women, and asuét,rthey have further reduction
in glucose utilisation, as well as increased glegm®duction and FFA levels [28]. It

is believed thatp-cells undergo deterioration as a result of exwessnsulin
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production, which occurs as a reaction to excessnargy consumption and insulin
resistance. This can lead to the cells becominguested over a period of time. Given
that this pathophysiology is very similar to thattype 2 diabetes, there has been a
great deal of discussion on whether or not the digeases ought to be regarded as

being etiologically indistinguishable or not [29]30

Screening and Diagnosis

The screening for gestational diabetes is recometkhal take place between
24 and 28 weeks of pregnancy using an oral gluchadlenge test that lasts for one

hour and contains 50 grams of glucose.

A universal screening known to be simple, easyepiable is a single step
procedure applicable in Indian scenario as Indiammen have an eleven fold
increased risk of developing glucose intolerancendupregnancy. When compared
to Caucasian women and also among ethnic grouputhsAsian countries, Indian

women have the high frequency of GDM [31].

Seshiah and collegues, recommended DIPSI as aesstgp procedure
irrespective of the last meal. Pregnant women ditenthe antenatal OPD are given
759 anhydrous glucose in 250-300ml of water andrpéaglucose is estimated after 2
hours. A 2-hours plasma glucose more than or etudl40 mg/dl is labelled as

GDM. [32]

A confirmatory test with a 100-g, three-hour ordliapse tolerance test is
required if the values are abnormal, meaning tiay faire greater than or equal to 130
mg/dL (7.22 mmol/L) or greater than or equal to td§'dL. The following values are
required for the test: the first hour must be gre#ttan 180 mg/dL, the second hour

must be greater than 155 mg/dL, and the third houst be greater than 140
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milligrams/litre. The diagnosis of GDM is estabkshwhen there are two or more

abnormal outcomes present in the patient's health.

The American Diabetes Association (ADA) said thasaeening strategy

should be considered for the purpose of detectimggstational diabetes or early

gestational diabetes mellitus in all women who@rerweight or obese and have one

or more of the following categories of risk factors

8.

9.

Not engaging in physical exercise, having a fiestrge family who has
diabetes racial or ethnic group that poses a hagiger

One must have previously given birth to a childt teighed at least four
thousand grammes.

Diabetes during pregnancy, hypertension, and dealiatthe past

HDL level that is lower than 35 mg/dL

Triglycerides that is more than 250 mg/decilitre

Individuals who suffer from polycystic ovarian syothe

. A haemoglobin A 1c level that is over 5.7%

Examination of impaired glucose tolerance

Low glucose levels while fasting

10 Evidence of cardiovascular disease in the past

11 A number of other health problems that are linlethsulin resistance

The American Diabetes Association (ADA) has samat the measurement of

haemoglobin A1C is appropriate for usage; althowdiie to its lower sensitivity in

comparison to the oral glucose tolerance testay mot be recommended for use on

its own.
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When it comes to blood glucose levels during praggaACOG recommends
that fasting plasma glucose levels be below 95 eujitte, that one hour
postprandial levels be below 130-140 milligram/dind that two hours postprandial

levels be below 120 mg/d.

It is advised that glucose levels be monitored ughmut the postpartum
period, which is between 24 and 72 hours followihg delivery of the baby. It is
common for insulin resistance to improve once tlaegnta is removed; this might be
beneficial in reducing the amount of insulin or bgfycemic medications utilised.
The goal of glycemic treatment is to bring the ole level to a level that is
considered euglycemic. In order to exclude the chawf developing T2DM, it is
advised that a 75g oral glucose tolerance tesaled out between 4 and 12 weeks

after the delivery of the baby.[33,34, 35,25]

Treatment

Modifications to the diet, physical activity, andugose monitoring are
examples of nonpharmacologic measures that are tosbegin the management of
gestational diabetes. The American Dietetic Assmrig ADA) suggests that patients
receive dietary counselling from a licenced diatitand that a personalised plan be

developed for them depending on their body massxfBMI).

The quantity of physical activity that is advised people with GDM is thirty
minutes of aerobic exercise at a moderate leveeast 5 days per week, or a

minimum of one hundred fifty minutes per week.

It is suggested that pharmacologic therapy beestaftthe patient's glycaemic
control is not acceptable notwithstanding that tlaeg adhering to their diet and

exercising to the fullest extent possible. Insidithe initial medication that the ADA
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recommends for type 2 diabetes. Insulin treatmerst been regarded the standard
therapy for the management of DM in pregnancy toasions where appropriate

glucose levels cannot be achieved via diet ancceseealone.

Insulin is added to the treatment of diabetesef feésting blood glucose level
is more than or equal to 95 mg/dL, if the glucaseel in the next hour is greater than
or equal to 140 mg/dL, or if the glucose level e ffollowing two hours is greater

than 120 mg/dL. Insulin can assist in achievingaceptable metabolic control.

In spite of the fact that the FDA has not yet giitsrclearance, metformin and
glyburide, both of which are oral hypoglycaemic metks, are becoming
increasingly popular among women who have gestatidiabetes. The starting dose
of glyburide is 2.5 milligrams, while the prescribmaximum dose is 20 milligrams.
Metformin treatment should begin with a dosage @@ &illigrams, and the highest

amount that should be administered is 2500 miliigga

The patient weight may be used as a formula toraéte the basal insulin
dosage, which is 2/10 units per kilogram each dée. administration of rapid-acting
insulin or ordinary insulin before to the meal ntidgpe prescribed in the event that the
blood glucose level gets raised after a meal. Hit@ali dose of insulin should be

between two and four units.

A total of 0.7 units of insulin per kilogram of bpaveight per day is required
during the first trimester of pregnancy, 0.8 umptsr kilogram per day during the

second trimester, and 0.9 to 1.0 units per kilogp@mday during the third trimester.

It is recommended that the patient split the emtaiy dose of insulin into two

parts. One aspect of the dose should be admirdsterdasal insulin before going to
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sleep, and the other half should be divided integ¢lmeals and administered as rapid-

acting or regular insulin before their meals.

The use of lispro and aspart during pregnancy leas lgiven the green light.
In patients with hypo-glycemia, the short- actimgulin is associated with a lower

risk.

Use of the long-acting insulin detemir during pragey has been given the
go-ahead following clearance. The nighttime hypogiyia that is caused by long-

acting insulin is reduced. [33,34,35,36,37,27,9B,2

Causes for concern

Obstetrical difficulties can be broken down intootwategories: maternal

complications and foetal complications.

Maternal complications include short term complmas$ like Hypertensive
disorders of pregnancy, Preterm premature ruptéirmembranes, Preterm Labour,
Difficult labour, Caesarean sections, Instrumentidliveries and Long term
complications that are Recurrent GDM in sequemtiagnancies, Type 2 DM, Cardio

vascular disorders.

Similarly, there are short term neonatal complmadi like Large for a
gestational age babies, Macrosomia, Shoulder dgstqmeterm birth, neonatal
hypoglycaemia, Hyperbilirubinemia & further longrte difficulties like Type 2 DM,

GDM in female babies later in life and Obesity G&39)

Page 14



Review of literature

Uric Acid In Gestational Diabetes Mellitus

These conditions include hyper uricemia, insulisis&nce, and diabetes
mellitus during pregnancy. Additionally, the uricog impact of raised oestrogen
levels during pregnancy contributes to lower lew@lserum uric acid [11]. This is
because increased renal excretion is also a cattrip factor. As a result of
pregnancy, the rate at which uric acid is elimiddtem the body increases from 6 to
12 milliliters/min to 12 to 20 mL/min, which resslin a reduction of 25% in blood
concentration. It has been hypothesised that tletuhting renal handling that occurs
during pregnancy is the cause of the alteratioas dbcur in the levels of serum uric
acid [38]. If there are high levels of serum auwaimid, there is a possibility that a
number of unfavourable outcomes will occur duringgmancy. Oxidative stress,
renal impairment, and cardiovascular disease atecahditions that are not
uncommon in severe preeclampsia [26]. It is posstbht this condition could be
caused by it. There are a few different procedsasitave been postulated to explain
the impact that hyperuricemia has on the outcomgsegnancies. It was proven by
Brien et al. that there is a degree of discretiothe transfer of amino acids from the
placental system because hyperuricemia ultimatebults in intrauterine growth
limitation. Additionally, it has been noted thatpey uricemia has the potential to
result in a placenta that is not effective. Theultssof this study came to the
conclusion that infants who were born to moms whd hyperuricemia were more

likely to experience perinatal distress [40].

When it comes to hyperuricemia, the mechanismaaases insulin resistance
is the same in both pregnant and non-pregnant &smalhen it comes to
hyperuricemia. There is a possibility that an iase in plasma insulin levels will

activate the sympathetic nervous system. Thisyiin, tis independently connected to
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a decrease in the amount of uric acid that is ¢éadrirom the kidneys. The increased
insulin resistance and altered glucose metabolisrat tare associated with
hyperuricemia are dependent on two hypotheseshel)discretion of endothelial a
cells' nitric oxide release, which is important the uptake of glucose by skeletal

muscles; or 2) the secretion of uric acid from adetissues [41].

According to the findings of a study conducted layt$ and colleagues, uric
acid is the factor that is responsible for the onaition of endothelial cells, which in
turn leads to a reduction in the production ofioitixide by these cells. It is nitric
oxide that is accountable for the activity of insuh the process of glucose uptake in
the skeletal muscle and the adipose tissue of dsiriaerefore, a decrease in the
quantity of nitric oxide leads to a decrease inahsorption of glucose, which in turn
leads to the development of insulin resistance.[#2ulin resistance can also be
caused by uric acid by another pathway. Hyperurigecauses inflammation and
oxidative stress in the adipose tissues, which rinres to the development of
metabolic syndrome in mice [42]. This is anotheyweat uric acid can cause insulin
resistance. Under physiological settings, it isidgpto expect an acceleration in
insulin resistance throughout the middle of pregyamowever, this resistance will
eventually return to normal when the baby is bdnme utilisation of a homeostatic
model for insulin resistance reveals that throughiwe middle of pregnancy, a
number of metabolic changes take place, which trdsulan increase in insulin
resistance. There are a number of other factortscma increase the likelihood of
insulin resistance occurring during pregnancy [43jese include hyperuricemia, the

presence of diabetogenic hormones, and maternaitgpbe

A study conducted by Weisz and colleagues has slioatrhyperuricemia and

gestational hypertension during pregnancy are auabatly linked with increased

Page 16



Review of literature

insulin resistance [44]. This was demonstrated Hiy findings of the study. The
earlier research that revealed the connection letvisyperuricemia and gestational
diabetes mellitus (GDM) demonstrated that hypeamia is a substantial risk factor

for GDM during the first three months of pregnafé¥].

During the first three months of pregnancy, persehe have uric acid levels
that are equal to or more than 3.6 mg/decilitreracee likely to develop gestational
diabetes mellitus, as demonstrated by Laughon.eAdditionally, it was observed
that the likelihood of hyperuricemia in patientsttwiGDM is dependent on the

concentration of the substance (p = 0.003) [46].

Another study found that there is a correlatiowleetn hyperuricemia and the
risk of developing gestational diabetes mellitu®{§ during the second trimester of
pregnancy and the postpartum period [47]. This etation was shown to be
insignificant. A glucose intolerance that is firdentified during pregnancy is known
as gestational diabetes mellitus. If managed, GIM lead to negative effects for
both the mother and the unborn child. GDM is tyiycdiagnosed in the latter part of
the second or third trimester of pregnancy andiooas until the baby is born. Within
the first six weeks after delivery, a high bloodagse level will often return to more
normal levels. In the year 2017, the global preveéeof hyper -glycemia during
pregnancy had a detrimental influence on 16.2 pércd all live births, with

gestational diabetes mellitus accounting for 86ct%ases [48].

As a predisposing factor for cardiovascular diseasetabolic syndrome,
diabetes mellitus, hyperuricemia has already betabkshed as an independentarisk
factor [49]. In non-pregnant women, hyperuricemiatt does not manifest any
symptoms can lead to an increase in insulin registawhich is caused by oxidative

stress and the creation of inflammatory cytokifiéss leads to an inexorable increase
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in the levels of glucose in the blood [50]. Additadly, it is a critical predisposing
factor that causes insulin resistance during precyrand raises the risk of developing
gestational diabetes mellitus [49]. During pregnariosulin resistance is linked to
having a high level of uric acid. As a result, tbeus of this review was on the role
that hyperuricemia plays in the development of GDMregnant women. A number
of investigations have been carried out to inveséigthe connection between

hyperuricemia and GDM, and the results of thesdistuhave shown a wider degree

of diversity.
Sludy Sensitvily Specificiy Positve predicive value Negaive predictve value Diagnostc aocuracy - The uric aid cutoff value
Rehmanetal (7] 9LI%  957% 8680 07.2% 04.5%
Kappaganthwetal (0] 0%~ 95% - 0t : J4mgllL
Sahinetal 6] 0% 0% - : - 395 mllL
Fwyetal )1 8% 665% - : : 315 mgllL
Chhanetal 3] 025% %% - - - >ImyllL

1. In 2023, Yue et al. (51) carried out a retrospectiohort study that included
a23 843 pregnant women who were carrying a singld during the months
of February 2018 and June 2022. The serum uriclag@l prior to 24 weeks
of gestation was the exposure factor. The primatga@ne was the diagnosis
of gestational diabetes between 24 and 28 weekgesfation. Secondary
outcomes included gestational diabetes type 2 (GOt required
pharmacotherapy), GDM combined with preeclampsiatepm delivery, and
large for gestational age infants. In order to aeiee adjusted risk ratios

(RRs), multivariate predictive marginal proportioasing logistic regression
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models were utilised in the calculation processigh level of uric acid prior
to 24 weeks of gestation was substantially relatéth the probability of
developing gestational diabetes mellitus (GDM).sTWas the case for 3,204
(13.44%) of the 23,843 singleton pregnant women whee diagnosed with
GDM between 24 and 28 weeks of gestation. Theivelaisk (RR) for non-
alcoholic fatty liver disease (GDM) was 1.43 (95%nfidence interval [CI]:
1.29-1.56) when uric acid was between 240 and 300lfL. On the other
hand, the RR for GDM was 1.82 (95% CI: 1.55-2.1%jew uric acid was
greater than 300 umol/L. The association betweén agid and GDM A2,
premature birth, and GDM paired with pre-eclampgias found to be
comparable in secondary outcomes regarding urgt dtie researchers came
to the conclusion that elevateda uric acid leveisrgo 24aweeks of gestation
are linked to subsequent gestational diabetes toel(GDM). The optimal
period to test for uric acid is prior to 18 weeKsgestation. Women who are
pregnant and have a low or intermediate risk ofettging gestational
diabetes may benefit more from having their seruim acid levels measured
before the 18th week of their pregnancy.

. This cohort study was conducted in Shanghai, ChHiyaZhou et al (52) in
2022 and it included 85,609 pregnant women. Geizedhladditive models
were used to estimate the associations of serumwitA risk of GDM.
Results: The prevalence of GDM was 14.0% (11,966@%5. Non-linear
associations between serum UA and GDM risk wereervlesl and these
associations varied by gestational ages. Only wevaerum UA levels at
13-18 weeks gestation was associated with subsligntncreased risk of
GDM. Analysis by UA quintiles at 13-18 weeks gestatshowed the odds

ratios for GDM were 1.11 (95%CI, 1.68.20) for the second, 1.27 (95%ClI,
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1.171.37) for the third, 1.37 (95%CI, 1.27-1.48) féwetfourth and 1.70
(95%Cl, 1.581.84) for the fifth gintile of serum UA in comparison with the
first quintile. Stratified analysis showed the asatons of serum UA with
GDM were stronger among pregnant women aged 35syear older.
Conclusion: We found higher serum UA at 13-18 dgasial weeks was a
risk factor for GDM. Their findings provide new eence for the role of
serum UA in the prevention and early interventiérG®M, and highlighted
the need for monitoring serum UA at-1I8 gestational weeks.

. Ganta et a (53) in 2019 conducted a prospectiveerghgonal study was
conducted in Chinmaya mission hospital, BangalosenfJune 2016 to March
2017 (10 months). Three hundred and twelve (312gmant women of
gestational age less than 12 weeks who attendedOB& outpatient
department within this time of period for regularmtenatal check-up were
enrolled in the study. Along with the other antahatvestigations serum uric
acid levels were estimated before 12 weeks andbeseeen 24-28 weeks. At
24-28 weeks screening for GDM was done by OGCTgugbhgms of glucose
(IADPSG criteria). Other parameters like age, gafgMI, family history of
diabetes was noted and compared. In their studgngnthe 312 pregnant
women, 88 (28%) developed GDM. Of these 74 WomeldBwith GDM
had uric acid levels above 3.5 mg/dl and 14 wonig&n9%) with GDM had
uric acid levels below 3.5 mg/dl. Women with higlgvil showed high uric
acid levels. They concluded that elevated serumaugid in the first trimester
has a significant correlation with development @N& In present study; the
cut-off level maternal serum uric acid of 3.5 mgidl the first trimester
appears to have a good sensitivity and specifinitgentifying those patients

who are most likely to develop GDM later in pregoyan
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MATERIAL AND METHODS

e Study period- 1 year (March 2023- February 2024)

» Study Design- Prospective Observational Study

» Source of Data-Pregnancy women below 12 weeks sthgien visiting ANC
clinic at KLE’s Dr Prabhakar Kore Hospital and MealiResearch centre

» Sample Size: Formula used for sample size calomnladi
n= p(100-p)Z / E?

where n is the sample size required, p is the pt&age occurrence of a state or
condition (proportion or prevalence), E is the paetage maximum error required, Z
is the value corresponding to level of confidereguired. 46.6% of the women with
GDM had first trimester uric acid concentrationhighest quartile. Considering this

at 95% confidence level and 10% maximum error sraple size Ais given by,
n=46.6x 100-46.6x 1.962102
n=95.5959%96
Hence, sample size require®&
» Selection Criteria:
Inclusion Criteria-

Women less than 12 weeks of gestation visiting KLFPrabhakar Kore

Charitable Hospital and Medical Research Centrecandenting to study.
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Exclusion Criteria-

1. Overt DM

2. Chronic Hypertension
3. renal disease

4. Liver disease

5. Gout

6. Drugs known to cause increased serum uric aveld.

Aspirin, phenothiazines, Diuretics, Anti- Tuberauladrugs (Ethambutol,

Pyrazinamide), Niacin, Immunosuppressants

7. Not consenting to study

* Informed Consent-

All the participants fulfiling the selection criia were explained about the
purpose of the study and a written informed consexg obtained from them in their

own vernacular language.

+ Method Of Collection of Data

Women of Gestational age less than 12 weeks weeersed. After consenting,
patient recruited into the study and 3 ml venoustlsample was sent for Serum
Uric Acid testing. The samples were centrifuged] &erum Uric Acid was measured
by Enzymatic colorimetric assay with detection tirof 0.2-25 mg/dl. These women
were followed up first at 24-28 weeks period oftgden, then at 28- 32 weeks period
of gestation with DIPSI values. Irrespective oftifag status, patient was given 75 g
oral Glucose which was mixed in 250- 350 ml wated aonsumed. After 2 hours,

venous sample was taken and if DIPSI > 140 mg/tkpbwas labelled as GDM.
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Thereafter, they were assessed for the predicteevof Uric acid levels for

GDM.

» Statistical Analysis

» Data was analysed using statistical software Rimerd.3.2 and Microsoft
Excel.

» Categorical variables were given in the form ofjfrency tables. Continuous
variables given in Mean = SD / Median (Min, Maxjrfa

» Chi square test was used to check the associdaticat@gorical variables with
GDM.

» Normality of variable was checked by Shapiro Willstt Two sample t test
was used to compare the means of variables over GDM

» Mann Whitney U test was used to compare the digioh of variables over
GDM. Applicability of serum uric acid to predict gfational diabetes mellitus
is checked by Logistic regression and Receiver &jpey Characteristic
(ROC) curves. Cut off values are obtained by siemdbusly Youden index.

» P value less than or equal to 0.05 indicatesssital significance.
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STROBE Diagram

Total women screened- 201

Excluded from analysis

Did not consent- 39

- missed samples- 5
Exclusion criteria- 28
Remaining- 162 a) Overt DM- 6

b) Abortion- 12

¢) Chronic HTN- 7
d) Gout- 1

e) Aspirin intake- 2

Total enrolled- 129

s DM- 23 No

NoasivaT Lo
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RESULTS

Data contains measurement on 106 subjects whoseaaged from 19 to 42 years

with mean age of 25.64 + 3.91 years. The followiagle gives the distribution of

subjects according to clinical and socio demogmpktails.

Table 1: A Distribution of subjects according to dhnical and socio demographic

details.
Variables Mean + SD Median (Min, Max)
Age (years) 25.64 +3.91 25 (19, 42)
POG (weeks) 891+19 8.57 (5.29, 12.43
Height (cm) 150.61 + 5.52 150.5 (138, 162)
Weight (Kg) 54.23 +7.34 54 (34, 71)
BMI 23.87 £2.63 24.06 (15.52, 31.93
SBP 115.28 + 8.8 116 (100, 134)
DBP 74.3+6.64 74 (60, 94)

The mean height, weight and BMI were 150.61 + &52 54.23 + 7.34 kg and 23.87

+ 2.63 kg/nf respectively. The mean gestational age of pregwanien was 8.91 +

1.9 weeks. The mean SBP and DBP were 115.28 + B\Bgrand 74.3 £ 6.64 mmHg

respectively.
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The following table gives the distribution of suttjg according to obstetric score.

Table 2: Distribution of subjects according to obsgtric score.

Obstetric Score Number of subjects (%)
Multigravida 63 (59.43%)
Primigravida 43 (40.57%)

Out of 106 subjects, 63 (59.43%) had multigravidad a43 (40.57%) had

primigravida.

Primigravida
40.57%

Multigravida
59.43%

Figure 3: Distribution of subjects according to obgetric score.
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The following table gives the distribution of suttie according to history of GDM.

Table 3: Distribution of subjects according to hisbry of GDM.

H/o GDM Number of subjects (%)
Absent 61 (96.83%)
Present 2 (3.17%)

Out of 63 subjects with multigravida, history of GDwas observed in 2 (3.17%)

subjects.

100%
90%
80%
70%
60%
50%

Percentage

40%
30%
20%
10%

0%

96.83%

3.17%

ABSENT

PRESENT
H/O GDM

Figure 4: Distribution of subjects according to hisory of GDM.
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The following table gives the distribution of sulffe according to previous

macrosomia.

Table 4: Distribution of subjects according to prevous macrosomia.

H/O macrosomia Number of subjects (%)
Absent 57 (90.48%)
Present 6 (9.52%)

Out of 63 subjects with multigravida, previous nusomia was observed in 6

(9.52%) subjects.

100%
90% 90.48%
505 - ’
70%
60%
50%

Percentage

40%
30%
20%
10%

0%
ABSENT PRESENT
H/O MACROSOMIA

Figure 5: Distribution of subjects according to H/Omacrosomia.
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The following table gives the distribution of suti according to family history of

DM.

Table 5: Distribution of subjects according to famiy history of DM.

Family H/o DM Number of subjects (%)
Absent 98 (92.45%)
Present 8 (7.55%)

Out of 106 subjects, family history of DM was ohast in 8 (7 .55%) subjects.

100%
90% 92.45%

80%

70%
60%
50%

Percentage

40%
30%

20%
 —

0%

ABSENT PRESENT
FAMILY H/O DM

Figure 6: Distribution of subjects according to famly history of DM.
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The following table gives the distribution of sutte according to serum uric acid.

Table 6: Distribution of subjects according to semm uric acid.

Serum Uric Acid (mg/dl) Number of subjects (%)
1-2 5 (4.72%)
2-3 38 (35.85%)
3-4 36 (33.96%)
>4 27 (25.47%)
Mean + SD 3.41+1.03
Median (Min, Max) 3.2(1.4,7.6)

Out of 106 subjects, 5 (4.72%) subjects had semimagid level between 1-2mg/dl,
38 (35.85%) subjects had between 2-3 mg/dl, 360&8) subjects had between 3-
4mg/dl and 27 (25.47%) had greater than 4mg/dl. 3érem uric acid ranged from

1.4mg/dl to 7.6 mg/dl with mean of 3.41 + 1.03 nhg/d

40%
37.14%
35%
30%
30% 27.14%
S 25%
8
8§ 20%
[
o 15%
10% 5.71%
5%
0%
1-2 2-3 3-4 >4
SERUM URIC ACID

Figure 7: Distribution of subjects according to seam uric acid.

Page 30



Results

The following table gives the distribution of suitfe according to GDM.

Table 7: Distribution of subjects according to GDM.

GDM Number of subjects (%)
No 83 (78.3%)
Yes 23 (21.7%)

Out of 106 subjects, 23 (21.7%) subjects were diagd with GDM, while the

remaining 83 (78.3%) subjects did not exhibit sighgestational diabetes.

Yes
21.70%

No
78.30%

Figure 8: Distribution of subjects according to GDM

Note: The presence of GDM is obtained from DIPSI1 (2w&eks) and DIPSI2

(28- 32 weeks). If the DIPSI value exceeds 140itheethe 24-28 weeks or 28-32

weeks interval, the individual is classified asihguGDM.
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The following table gives the comparison of differedemographic and clinical

variables with GDM.

Table 8: Comparison of different demographic and c¢hical variables with GDM.

GDM
Variables Sub Category p- value
No Yes
Mean + SD 25 63 + 3.81 25.7+4.36 "
Age (years) 0.8987#

Median (Min, Max)| 22 (19:42) 25 (19, 34)
Mean £ SD 8.94 +1.95 8.79+1.75

POG 0.7534"

Median (Min, Max)|  8.57 (5.29, 12) | 8.43 (6.29, 12.43)

Mean + SD 150.13 +5.23 152.35 + 6.29
Height (cm) 0.0887
Median (Min, Max) 150 (138, 162) 152 (139, 162)
Mean + SD 53.4 +7.03 57.24 +7.84
Weight (Kg) 0.025%
Median (Min, Max) 54 (34, 71) 57 (46, 70)
Mean + SD 23.65 + 2.47 24.66 + 3.08
BMI 0.1861""

Median (Min, Max)| 23.83 (15.52, 28.66) 24.53 (19.62, 31.93

Mean + SD 115.3 +8.65 115.22 +9.51
SBP 0.738"
Median (Min, Max) 116 (100, 134) 114 (100, 134)
Mean + SD 74.12 £ 6.7 74.96 * 6.55
DBP 0.6574"
Median (Min, Max) 74 (60, 94) 74 (62, 90)

Abbreviation:. MW — Mann Whitney A U test, t- Twoapée t test, * indicates

statistical significance.
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From Mann Whitney U test, it is observed that, ¢hierno significant difference in the

distribution of age, POG, BMI, SBP and DBP over GDM

From two-sample t test, it is observed that, thersignificant difference in mean
weight over GDM. Further, it is observed that, measight is more among those with
GDM compared to those without GDM. However, meaighitewas not significantly

different over GDM.

wm
@
1

56 1

Weight

No Yes
GDM

Figure 9: Mean plot of weight over GDM.
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The following table gives the distribution of AgedaBMI with respect to GDM.

Table 9: Distribution of Age and BMI with respect to GDM.

GDM
_ Sub
Variables Total p-value
Category
No Yes

18-35 82 (98.8%) 23 (100%) 105 (99.06%)

Age (years) > 0.9999'°
>35 1 (1.2%) 0 1 (0.94%)
<18 2 (2.41%) 0 2 (1.89%)

BMI 19-24.9 56 (67.47%) 13 (56.52%) 69 (65.09%) 0.3463'C

>25 25 (30.12%) 10 (43.48%) 35 (33.02%)

Abbreviation: A MC — Chi square test with Monte @aimulation.

From Chi square test, it is observed that, theraassignificant difference in the

distribution of age and BMI over GDM.
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100% 08.80% 100% ONo @OYes
90%
80%
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Figure 10: Distribution of age with respect to GDM.
70% 67.47% ONo OYes
60% 56.52%
50%
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£
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<18 19-24.9 >25
BMI

Figure 11: Distribution of BMI with respect to GDM.
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The following table gives the comparison of obsteicore with GDM.

Table 10: Comparison of obstetric score with GDM.

GDM
Obstetric Score p-value
No Yes
Multigravida 48 (57.83%) 15 (65.22%)
0.523%
Primigravida 35 (42.17%) 8 (34.78%)

Abbreviation: C — Chi square test.

From Chi square test, it is observed that, theraadissignificant difference in the

distribution of obstetric score over GDM.

70% @No mYes
65.22%

60% 57.83%

50%
° 42.17%
g 40%
£ 40% 34.78%
(0]
o
8 30%

20%

10%

0%

MULTIGRAVIDA PRIMIGRAVIDA
OBSTETRIC SCORE

Figure 12: Distribution of obstetric score with GDM.
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The following table gives the comparison of histofyfGDM with GDM.

Table 11: Comparison of history of GDM with GDM.

GDM
History of GDM p-value
No Yes
Absent 48 (100%) 13 (86.67%)
0.054%'¢
Present 0 2 (13.33%)

Abbreviation: MC — Chi square test with Monte Caslmulation.

From Chi square test, it is observed that, theraaissignificant difference in the

distribution of history of GDM over GDM.

100% 100% ONo @Yes

90% 86.67%
80%

70%
60%
50%

Percentage

40%
30%

0,
20% 2
10%

0%

ABSENT PRESENT
H/O GDM

Figure 13: Distribution of history of GDM with GDM.
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The following table gives the comparison of Pregimacrosomia with GDM.

Table 12: Comparison of Previous macrosomia with GB.

GDM
H/O
_ p-value
macrosomia
No Yes
Absent 42 (87.5%) 15 (100%)

0.3528'°

Present 6 (12.5%) 0

Abbreviation: MC — Chi square test with Monte Caslmulation.

From Chi square test, it is observed that, theraadssignificant difference in the

distribution of previous macrosomia over GDM.

100% 100% ONo BYes
90% 87.50%
80%
70%
g 0,
2 60%
c
8 50%
3
o 40%
30% 12.50%
20% -
10%
0%
ABSENT PRESENT
H/O MACROSOMIA

Figure 14: Distribution of H/O macrosomia with GDM.
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The following table gives the comparison of Fankip DM with GDM.

Table 13: Comparison of Family H/o DM with GDM.

. GDM
Family H/o
p-value
DM
No Yes
Absent 77 (92.77%) 21 (91.3%)
>0.999¢'
Present 6 (7.23%) 2 (8.7%)

Abbreviation: MC — Chi square test with Monte Caslmulation.

From Chi square test, it is observed that, theraadssignificant difference in the

distribution of family history of DM over GDM.

100% ONo B@Yes
90% 92.77%  91.30%

80%
70%
60%
50%
40%
30%
20% 0 0

0%

Percentage

ABSENT PRESENT

FAMILY H/O DM

Figure 15: Distribution of Family H/o DM with GDM.
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The following table gives the distribution of GDM24-28 weeks and 28-32 weeks.

Table 14: Distribution of GDM at 24-28 weeks and 282 weeks.

GDM 24-28 weeks 28-32 weeks
No 96 (90.57%) 88 (83.02%)
Yes 10 (9.43%) 18 (16.98%)

At 24 -28 weeks, 10 (9.43%) had GDM and at 28-32ksel8 (16.98%) had GDM.

100%
024-28 weeks m@28-32 weeks

90% 90.57%
. 83.02%
80%

70%

o 60%
g
g 50%
@
o 40%
30% 16.98%
20% 9.43%
10%
0%
NO YES
GDM

Figure 16: Distribution of GDM based on 24-28 weekand 28-32 weeks.
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The following table gives the comparison of SeruntcAcid with GDM.

Table 15: Comparison of Serum Uric Acid with GDM.

GDM
Serum Uric Acid
p-value
(mg /dI)
absent present
1-2 5 (6.02%) 0
2-3 36 (43.37%) 2 (8.7%)
< 0.001"*
3-4 29 (34.94%) 7 (30.43%)
>4 13 (15.66%) 14 (60.87%)
Meanz SD 3.15+0.86 4.33+£1.06
< 0.004"*
Median(Min, Max) 3.1(1.4,6.4) 4.1 (3, 7.6)

Abbreviation: MCa— Chi square test with Monte Cadonulation, MW — Mann

Whitney U test, * indicates statistical significanc

From Chi square test and Mann Whitney U test, abiserved that, there is significant

difference in the distribution of serum uric aciceo GDM.
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Figure 18: Mean plot of Serum Uric Acid with GDM.
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The following table gives diagnostic analysis ofu®e uric acid for predicting GDM.

Table 16: Diagnostic analysis of serum uric acid fgoredicting GDM.

Values Serum uric acid
Cut off >34
Sensitivity (95% CI) 74.70% (63.96%, 83.61%)
Specificity (95% CI) 82.61% (61.22%, 95.05%)
PPV (95% Cl) 93.94% (83.74%, 96.40%)
NPV (95% CI) 47.50% (35.23%, 78.53%)
LR + 4.29 (1.75, 10.56)
LR - 0.31 (0.20, 0.46)
AU-ROC (95% CI) 0.8316 (0.7494, 0.9138)
pa-value <a0.001*

The AU-ROC for serum uric acid is 0.8316 at cutm¥ 3.4 with 74.70% sensitivity
and 82.61% specificity in predicting GDM. From lsti¢ regression, we observe that

serum uric acid is significantly predicting GDM ypiue < 0.001).
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Figure 19: ROC curve of serum uric acid for predictng GDM.
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The following table gives the comparison of serunt @cid based on the cutoff

obtained with GDM.

Table 17: Comparison of serum uric acid based on thcutoff obtained with GDM.

GDM
Serum uric acid p-value
No Yes
No (< 3.4) 62 (74.7%) 4 (17.39%)
< 0.00f*
Yes (> 3.4) 21 (25.3%) 19 (82.61%)

Abbreviation: C — Chi square test, * indicates stttal significance.

From Chi square test, it is observed that, thesggnificant association of serum uric
acid with GDM. It is observed that the odds of inagvGDM is 14.02 (95% CI: 4.28 -
45.92) times more among the subjects with serumagid more than 3.4 compared t

o those who have serum uric agi®.4.

90% BNo OYes
80% 82.61%
74.70%
70%
60%
(0]
(@]
8 50%
c
S 400
5 40%
o 30% 25.30%
17.39%
20%
10%
0%
NO (< 3.4) YES (> 3.4)
SERUM URIC ACID

Figure 20: Distribution of serum uric acid based orthe cutoff obtained with GDM.

Page 45



Discussion

DISCUSSION

Due to the fact that it has the potential to haggative consequences on both
mother and the growing fetus, gestational diabetekitus (GDM) is a serious health
risk that requires attention throughout pregnarityis essential to recognize and
effectively manage GDM at an early stage in ordereduce the difficulties that are
connected with it. This study aims to examine tiieacy of first trimester serum uric
acid levels as a possible predictor in a real-woliical setting at a Quaternary care

hospital in Karnataka.

In recent years, there has been an increasingesitén discovering early
markers for GDM. However, the purpose of this studg to determine whether these

levels are useful as a potential predictor.

According to various studies by Rasika et al (54igojing Li et al. [55],
Hemaswapnika et al [56] and many others, the irgkation of elevated serum uric
acid in first trimester leading to endothelial dysftion and worsening the peripheral
resistance is one the new concepts to bring abaliaage in the early markers for

predicting GDM.

In addition to shedding information on the predietaccuracy of uric acid in
comparison to established risk variables, the figgliprovide light on the connection

between uric acid levels and the development of GDM

In this study, 106 Subjects were recruited who eated to providing blood
samples to estimate serum uric acid levels beloaw&2ks of gestation. In these
patients, the age ranged from 19ayears to 42apéaige with a mean age of 25.64 +

3.91 years. Even though patients recruited at tleas 12 weeks of gestation, the
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mean age of recruitment into study was 8.91 * le@ks, which gestational age was

reliable, unlike scans done for less than 6 weékgstation.

Out of 106 subjects, 63 (59.43%) had multigravideong these subjects,
two patients had history of GDM in previous pregnan6é subjects had history of
macrosomia in previous baby and 8 patients hadryisbf DM in first degree

relatives. In these 106 subjects, BMI ranged fr&nb2 Kg/m2 to 31.93 Kg/m2.

It is seen that more women are getting pregnaahadvanced maternal age
and/or with excess body weight and studies havevsttbat the risk of developing
GDM is steadily rising in most countries and regioof the world, especially in
Southern ltaly [57], where 20 percent women arerequly diagnosed with this
condition. Based on statistics, approximately 38wery 100 women in this area are
affected by overweight or obesity, including wonié8]. Clinical trials support that
aging is associated with systemic insulin resigammd an increased risk of
developing T2DM [8,9] and GDM in reproductive yefs8]. Since skeletal muscle is
a main site of insulin-stimulated glucose uptakegrdased muscle mass can lead to

decreased whole-body glucose disposal and, asif, glscose intolerance. [57,60]

In this Study, factors that lead to GDM like Ageeight, BMI, Age at
conception of pregnancy, History of GDM and DM irsf degree relatives did not
have any significant correlation with developmeftGDM unlike in many other
studies. In recent years, there has been an imcgeagerest in discovering early
markers for GDM. However, the purpose of this studg to determine whether these

levels are useful as a potential predictor.
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We found that there was a direct correlation bemw@gher levels of uric acid
in the blood during the first trimester of pregmarand the future development of

gestational diabetes.

Participants with uric acid levels between 4.0 aridmg/dL had an odds ratio
of 1.82 (95% confidence interval: 1.51-a2.21) wkhempared to those with uric acid
levels belowa4.0 mg/dL, which indicates a signffitya increased risk of developing
GDM. This was found in a research conducted by Hsvapnika and colleagues
(55).

This discovery is consistent with the findings oiop research conductedaby
Zhu et al, Dheghan et al, Chen et al, and Fied, eflaof which found a link between
increased uric acid levels and GDM. (60-64)

The AU-ROC for serum uric acid is 0.8316 at a thodd value greater than 3.4 in the
current investigation, with a sensitivity of 74.7086d a specificity of 82.61% in
predicting cardiovascular disease. Upon doing tagregression, it was observed that

serum uric acid is a significant predictor of GDMth a p-value of less than 0.001.

In their study on the predictive accuracy of urgdalevels, Hemaswapnika
and colleagues (56) discovered that uric acid tettedt were greater than 4.5 mg/dL
had a sensitivity ofa85% and a specificity ofa68%ew it came to detecting the
presence of GDM. In spite of the fact that thisi¢gates that higher uric acid levels
could be a sensitive marker for detecting instance<GDM it also shows the
necessity of additional refining in terms of spedy. Consequently, this highlights
the significance of including uric acid with conwemal risk variables in order to

enhance the accuracy of prediction models.

The results of a two-sample t test indicate thetehs a statistically significant

difference in the mean weight of individuals witlib®. In addition, it has been noted
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that the average weight of people who have GDMghdr than the weight of people
who do not have GDM. We also took into account knaisk variable including the

mother's age and body massaindex in our resedraé$.irhportant to note that the
levels of sensitivity and specificity in predictit@DM varied by age greater than 30

years and body mass index greater thana25 kg/m2.

The complexity of predicting GDM is highlighted ltgese findings, which
also highlight the potential benefit of a multi-fagal predictive model that takes into

account uric acid levels in addition to establishiekl variables.

The advantages of the study included that the ndetogy was easy and
feasible. It was a single step procedure, as se@iRSI compared to other methods.
This shows that unlike the new biomarkers discugseatly, which were expensive
and unavailable, Serum uric acid testing and Dig2®l be performed with ease. Also,
this study was one where patients were not labedledGDM based on just one
reading of DIPSI at 24- 28 weeks. This preventes lof patients from the study who

got diagnosed with GDM at 28- 32 weeks as well.

The drawbacks include that the sample size wadivell smaller. The
patients were not subjected to DIPSI post 32 wedkgestation, hence the patients
who would’ve developed GDM after our study periagre not included in our data.
Even though DIPSI was used in this study to labattigipants as GDM, it is
important to remember that DIPSI is screening tastording to guidelines, unlike
IADPSG criteria, Hbalc Levels and Fasting and Peahdial sugars which are more

Diagnostic.
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CONCLUSION

This study concludes that first trimester Seruns adid can be used to predict
development of GDM. It can be implemented as tmistester screening method for
mothers below 12 weeks of gestation. The goal gilementing an antenatal first
trimester screening test for Gestational Diabetesllitds is to focus on pre-

symptomatic women and to hasten management to advierse pregnancy outcomes

like GDM.
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ANNEXURE 1- — INFORMED CONSENT FORM

“First Trimester Serum Uric Acid as an Early Predictor of Gestational Diabetes Mellitus

Name of Student/Principal Investigator:
Name of Guide/Co Investigators:

Objective: First Trimester Serum Uric acid to predct development of GDM.

Introduction: Gestational diabetes mellitus is a medical disombEnmonly seen in
pregnant women and accounts for about 3.8% to 1A8fging based on living
conditions, Socio- economic status and Dietary tsabisDM patients are at high risk
of operative vaginal deliveries and caesarean getand complications including
shoulder dystocia, macrosomia and hypoglycemiaewhorn. Methods for Early
Detection and Prevention of GDM are few and limikaost of the cases are
diagnosed at 24- 26 weeks. The mainstay treatmemains Medical Nutrition
Therapy, Glycaemic profile or Insulin treatmenthiat than early prediction. Hence,
in this study we are aiming to correlate raisedirseuric acid in first trimester with

development of GDM

Explanation of procedure: In this study, we aim to recruit Pregnant womess lhan

12 weeks of gestation to test for Serum Uric Aaid & follow up the women up to
Term. The Pregnant women will undergo OGTT at thitiferent time periods during
their pregnancy. The first test will be at 24- 28eks, the second at 32- 36 weeks and
the third, at or after 37 weeks. We will correltite Serum Uric acid levels in women

with less than 12 weeks POG with Development oft@emal Diabetes Mellitus.

Withdrawal from participation in the study: Participation in this study is

voluntary. You will be free to decide whether @rficipate in this study or continue
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participation once enrolled. In case you decidevithdraw your participation, you

are free to do so. However, please convey theideds the principal investigator.

Possible benefits from participating in the study: You will/will not have nor get
any benefits by participating in this study. Theadgathered will help the population

at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentialdaonly processed or aggregated

data will be used for publication.

Financial incentives: You will not receive any payment for participatim this

study.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisfeedscientific purposes and or

presented to scientific groups. However, your iigmvill never be revealed.

Questions: In case of any questions with regard to this studly Harsha Hegde,

Chairperson, Ethical committee of INMC, 0831-2473ExXtension 4052.

Legal rights: By signing this consent form, we are not wavingy af your legal

rights.
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CONSENT STATEMENT

I am making a voluntary decision to participateha study‘First Trimester

Serum Uric Acid as an Early Predictor of Gestation&Diabetes Mellitus”

My signature below indicates that | have decidepadicipate and | have read
the information provided above or the informatialoyded above has been read to
me in the language that | understand best. | weasngthe opportunity to ask

guestions and that they have been answered to tisfastion.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witnhess:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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Annexures

ANNEXURE Il - PARTICIPANT INFORMATION

SCREENING NUMBER

-

SURNAWE: T T T T 1I1

AGE:

O i i e e e

occupation: [ [ ] | "_':EHZE

ooress L L T 1T T T T T TTTT1
[ T T T T T T T T TIrT1d

svonenoveer, L 1T T 1T T T T 1

SOCIO-ECONOMIC STATUS :

OBSTETRIC SCORE:

LMP (DD/MM/YY):
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Annexures

LMP EDD: HEgE NN NN
USG EDD: HEgE N NN
GA of USG: eeks days

Period of Gestation(weeks+days II weekd days

Screening for inclusion/ exclusion-

1. Chronic Hypertension / h/o Pre-eclampsia /Eclampgs /no

2. Overt DM/ Pre- gestational DM yes/no

3. Aspirin, Phenothiazines, Diuretics, Anti- tubercutiaugs like Ethambutol,
Pyrazinamide, Niacin intake, Renal disease Yes/No

4. Liver disease yes/ No

5. Gout/ Arthritis/ other inflammatory diseases Yés/

6. Acute or chronic consumption of alcohol. Yes/ No

Eligible for study- Yes/ No
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ANNEXURE Il - THESIS PROFORMA

NAME: 11

SURNAME: LT T T T ITT°
AGE:

OP NO: L1 LI

OBSTETRIC SCORE: L A

LMP (DD/MM/YY): | |

LMP EDD: HElEEIE RN N
USG EDD: HEZEEE NN R

Period of Gestation(weeks+days):

< 8 weeks I week I days

8-10 week weeks " days

10-12 weeK || week days

Past H/o- GDM in previous pregnancy Yes/ No
Macrosomia of previous baby s
Family H/O- DM in mother or maternal aspect of fgmiYes/No

GENERAL PHYSICAL EXAMINATION:

Height: I I Weight I_
BMI: I I_I kg

Pulse I_ bpm

@&lqressur I I

Annexures

mmHg
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Annexures

Investigations-

Serum uric acid ( < 12 week

OGTT values

24-28 weeks

32- 36 weeks

> 37 weeks
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ANNEXURE llI- MASTER CHART
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(‘5 1 1

% o| o g é O 2 ogg g%i%i’%

2 |® E?g £ T e o sS|EB|E 8| & |S3|p2|ps

a - T S = e % cElad |l

(@) - I = LL > 5 AN a o™
6885655| 27 |primigravida| absent 12-11-2022 8 weeks 3 days |absent|absent|absent| 146 | 48 | 120/72 | 1.8 68 70
6950631 | 22 |primigravida| absent 05-12-2022 10 weeks 5 days | absent | absent | absent | 156 | 62 | 106/74 | 45 | 133 | 178
6942086 | 25 |primigravidal absent 17-12-2022 10 weeks absent | absent | absent | 145 | 49 | 112/74 | 2.8 86 114
6911511 | 25 |primigravida| absent 20-12-2022 7 weeks 2 days | absent | absent | absent| 151 | 51 | 100/68 | 4.6 72 131
6978204 | 26 |primigravida| absent 11-01-2023 12 weeks absent | absent | absent| 160 | 54 | 122/76 | 2.8 | 112 65
6961043| 23 |primigravida| absent 30-01-2023 9 weeks absent | absent | absent | 146 | 52 | 110/70 | 3.4 | 104 | 160
5920534 26 | G3P1L1A1 | absent 18-02-2023 11weeks 6 days | absent | absent | absent | 146 | 40 | 112/72 | 1.6 72 97
7022321 25| G3P2L3 absent 04-03-2023 10 weeks 3 days | absent | absent | absent | 149 | 48 | 118/76 | 3.2 89 94
6771072 | 27 G2A1l absent 20-03-2023 7 weeks absent | absent | absent | 139 | 46 | 116/72 | 3 148 | 82
7097947 23 | primigravida 28-03-2023 11 weeks 1 days | absent | absent | absent| 158 | 68 | 112/78 | 45 | 146 | 284
5038918| 33| G2P1L2 | previscs| 10-04-2023 8 weeks 4 days |present| absent |present| 146 | 57 | 118/90 | 3 163 | 167
7091797| 25| G2P1L1 absent 11-04-2023 9 weeks 4 days |absent | absent |present| 157 | 54 | 116/72 | 3.6 82 148
5169066( 25| G2P1L1 (erVTer; 17-04-2023 11 weeks 4 days | absent | absent | absent | 152 | 56 | 114/76 | 3 104 | 75
4799922 25| G3P2L2 15-05-2023 11 weeks 1 days | absent | absent | absent| 158 | 71 | 114/75 | 34 | 101 80
5937377(25| G2P1L1 absent 16-05-2023 5weeks 6 days | absent | absent | absent| 155 | 50 | 104/72 | 2.2 74 77
4831391 | 28 |primigravida| absent 17-05-2023 11 weeks 6 days | absent | absent | absent | 146 | 46 | 120/78 | 3.2 | 124 | 105
7169654 | 25 |primigravida 18-05-2023 11 weeks 5 days | absent | absent | absent| 154 | 59 | 110/78 | 3.9 78 79
5524252| 29 |primigravida| absent 21-05-2023 9w4d absent | absent | absent | 146 | 60 | 118/70 | 2.9 67 96
7136268| 24 |Primigravida| absent 25-05-2023 6 weeks 2 days | absent | absent | absent | 148 | 52 | 126/68 | 2.5 98 120
7158106 25 |primigravida| absent 26-05-2023 11 weeks 4 days | absent | absent | absent| 148 | 59 | 110/78 | 3.2 | 106 74
7167413| 23| G2P1L1 absent 29-05-2023 7 weeks absent | absent |present| 142 | 43 | 110/72 | 2.8 82 126
5801723| 33| G2Pl1L1 absent 31-05-2023 9 weeks4 days |absent|absent|absent| 147 | 47 | 112/84 | 3.2 | 155 | 190
7152648| 26 |primigravida 03-06-2023 8weeks1day [absent|absent|present| 143 | 48 | 100/74 | 3.1 87 107




MV

annulopla
7167307 25| G2PIL1 | stywith | 05-06-2023 | 10weeks2 days | absent|absent |absent| 147 | 52 | 100062 | 33 | 95 | 94

grade 1

MR

6200470| 20| G2PIL1 | absent | 07-06-2023 | 8weeks3days |absent|absent | absent| 145 | 46 | 100064 | 25 | 87 | 84
7135510| 23 | primigravida 07-06-2023 | 5weeks6 days | absent | absent | absent| 154 | 62 | 124/80 | 32 | 99 | 92
7161081| 32| G2P1L1 P"f;gus 07-06-2023 | 7weeks2days |absent|absent|absent| 153 | 49 | 12368 | 37 | 97 | 102
7162200| 24| G2P1L1 | previscs | 08-06-2023 7 weeks 4 days | absent [present| absent| 148 | 47 | 112/76 | 2.8 91 104

Hypothyr
7167132|34| G2PIL1 |oidismon| 08-06-2023 | 9weeks5days |absent|present|present| 154 | 50 | 134/68 | 4.1 | 100 | 71

Tx

4218919| 24 |primigravida| absent 10-06-2023 8 weeks 2 days |absent | absent | absent | 152 | 52 | 104/62 | 3.3 84 114
7139411| 27| G3P2L2 prel_“’égussz 10-06-2023 | 8weeks4days |absent |present|absent| 151 | 50 | 116/70 | 2.4 | 125 | 123
6688482 | 25 | G3P2L1D1 Cmmc 11-06-2023 | 11 weeks1days |absent |absent|absent| 150 | 52 | 124/88 | 31 | 84 | 93
4334533| 25| GA4P3L3 | Migraine| 13-06-2023 6 weeks 3 days | absent [ absent|absent| 162 | 64 | 114/70 | 3.8 | 134 | 144
7148107 29 |primigravida| absent | 16-06-2023 8 weeks absent | absent | absent | 142 | 50 | 120/78 | 2.7 | 81 | 69
7155891 | 25 |primigravida| absent 18-06-2023 9weeks4 days |absent|absent|absent| 143 | 44 | 118/74 | 42 | 133 | 121
7397805| 20 | primigravida 20-06-2023 | 7weeks3days |absent|absent|absent| 160 | 68 | 112/70 | 2.3 | 110 | 104
3006737/ 30| G3P1L1AL | absent | 22-06-2023 | 9weeks3days |absent|absent|absent| 149 | 52 | 106/82 | 4 | 126 | 93
7165231 | 23 [primigravida| absent 26-06-2023 7 weeks 3 days | absent | absent | absent | 152 | 37 | 110/63 | 3.4 80 64
5240561 27 | G3P2L1D1 Egé 26-06-2023 | 12 weeks3days |absent|absent|absent| 147 | 69 | 100/70 | 37 | 64 | 150
7209752 24 |primigravida 29-06-2023 11 weeks 3 days | absent | absent | absent| 156 | 58 | 114/90 | 4.3 87 86
7158101|26| G2PIL1 | PIUCS | 30-06-2023 | 7weeks5days | absent | absent | absent | 149 | 58 | 106/76 | 24 | 76 | 84
7178978( 24 G2plll se\/;VSPE 30-06-2023 11 weeks 6 days | absent |present|present| 152 | 61 | 102/70 | 3.3 96 115
6553002 34 |primigravida] absent | 02-07-2023 | 7 weeks6 days | absent|absent | absent| 156 | 48 | 108/72 | 3.7 | 107 | 195




prev 2

4649172 26 | G3P2L1D1 L SCS 02-07-2023 10 weeks3 days |[absent|absent|absent| 148 | 56 | 122/78 | 2.2 | 122 | 134
7172185| 25 |primigravida 03-07-2023 7 weeks 3 days | absent | absent | absent| 152 | 65 | 116/70 | 5.1 71 105
6053731 25| G2P1L1 04-07-2023 11 weeks 4 days | absent |present| absent| 146 | 61 | 100/72 | 4.5 97 107
6211963 19| GzPiL1 | PIUCS | 05:07-2023 | 11 weeks1days | absent|absent|absent| 148 | 34 | 120/60 | 27 | 59 | 109
7343493| 25| G2P1L1 absent 07-07-2023 9weeks1day |absent|absent|absent| 162 | 68 | 118/94 | 29 | 98 | 112
5215980| 28| G2P1L1 absent 10-07-2023 6 weeks 2 days | absent [ absent | absent| 146 | 56 | 116/68 | 3.3 89 119
7194304 | 26 |primigravida| absent 11-07-2023 7 weeks 4 days | absent [ absent | absent| 152 | 56 | 132/80 | 3.6 82 86
7194669| 32| G3PL2 absent 11-07-2023 11 weeks 2 days |absent | absent|absent| 148 | 62 | 134/76 | 2.7 | 112 | 115
5332595| 27| G2P1L1 | previscs| 11-07-2023 7 weeks 3 days | absent [ absent | absent| 154 | 55 | 110/70 | 2.8 88 64
7390808 22 [primigravida| absent 21-07-2023 11 weeks 4 days | absent | absent |present| 151 | 56 | 108/70 | 3 71 122
7190888| 22| G2P1L1 absent 24-07-2023 7 weeks absent | absent [ absent | 162 | 70 | 128/70 | 3.8 | 140 | 147
7282020| 23| G3P1L1A1 24-07-2023 7 weeks absent | absent | absent | 149 | 54 | 102/82 | 3 133 | 121
7189820| 27 |primigravida 24-07-2023 7 weeks absent | absent | absent | 154 | 58 | 100/70 | 3.1 | 114 88
6230156| 22 | G3P1L1A1 | previscs | 25-07-2023 6 weeks absent | absent | absent| 153 | 59 | 118/88 | 2.6 | 121 | 110
4218919 21| G3P2L2 absent 26-07-2023 6 weeks 5 days | absent | absent [ absent | 142 | 50 | 120/90 [ 3.3 | 82 84
7197068| 32| G2P1L1 | previscs| 26-07-2023 7 weeks5 days |absent|absent|absent| 152 | 64 | 130/72 | 5.1 | 143 92
7212356 27 G2al absent 27-07-2023 10 weeks 6 days | absent | absent |present| 150 | 53 | 124/74 | 3.4 66 136
7194333| 21 [primigravida| absent 05-08-2023 11 weeks 2 days | absent | absent | absent | 147 | 54 | 132/74 | 3.7 62 92
7212549| 24 | G3P1L1A1 | anemia 06-08-2023 8 weeks 4 days | absent [present| absent| 156 | 62 | 108/78 | 4.4 | 101 82
4606786 | 29 | primigravida 06-08-2023 8weeks1lday |absent|absent|absent| 146 | 54 | 120/64 | 1.8 85 127
7210072| 34| G2P1L1 | previscs | 08-08-2023 8 weeks 2 days | absent | absent | absent| 146 | 48 | 120/78 | 3.9 74 80
40698837 | 26 | G5P1L1A3 g?rd'ac 09-08-2023 | 7weeks3days |absent|absent |absent| 162 | 66 | 114/78 | 45 | 112 | 144
7234444 22 |primigravida 10-08-2023 9weeks 3 days |absent|absent|absent| 152 | 70 | 134/76 | 4.1 | 164 | 160
72547111 27| G3P2L2 | previscs | 10-08-2023 11 weeks 1 days |absent | absent | absent| 142 | 45 | 114/74 | 5.4 69 78
7328207|29| G2PIL1 | PN | 12082023 | 9weeks3days | absent | absent absent| 152 | 58 | 106/78 | 43 | 71 | 129
6301912| 26| G2P1L1 absent 13-08-2023 8 weeks 3 days |absent|absent|absent| 15 | 57 | 124/68 | 4.8 | 166 | 183
7057027| 27| G2P1L1 13-08-2023 6 weeks1day |absent|absent|absent| 161 | 66 | 122/72 | 3.2 | 114 | 122
7201108| 27| G2P1L1 absent 15-08-2023 10 weeks 2 days | absent | absent | absent | 145 | 53 | 114/78 | 2.5 68 107




4120323| 33 | GAP1D1A2 17-08-2023 7 weeks4 days | absent | absent | absent| 152 | 57 | 122/80 | 2.4 88 98
7226066 | 25 |primigravida 17-08-2023 9weeks1day |absent|absent|absent| 147 | 52 | 120/76 | 3.3 66 68
728158225 G2P1L1 absent 17-08-2023 10 weeks 5 days | absent | absent [ absent | 152 | 58 | 130/84 | 3.2 75 67
4892810| 33 | G4P1L1A2 | absent 19-08-2023 8 weeks 3days | absent | absent | absent| 149 | 51 | 102/78 | 4.2 | 104 | 125
7318591 | 27 G2A1 absent 20-08-2023 10 weeks 2 days | absent [ absent [ absent | 162 | 64 | 104/60 | 2.4 | 123 74
7205462 | 27 [primigravida 22-08-2023 7 weeks 3days | absent | absent | absent| 144 | 46 | 116/78 | 3 106 | 112
6176145( 24 | G3P1L1A1 25-08-2023 6 weeks 6 days | absent | absent | absent| 138 | 48 | 118/74 | 2 60 62
7253225 30 G2A1 absent 28-08-2023 11 weeks 2 days | absent [ absent [ absent| 147 | 58 | 130/78 | 49 | 138 | 141
7251923 20 | primigravida 29-08-2023 8 weeks absent | absent | absent | 155 | 52 | 124/86 | 6.2 | 102 | 182
3935441 29 G2A1 absent 07-09-2023 7 weeks 4 days | absent | absent | absent| 152 | 57 | 106/74 | 4.1 | 178 75
7225588 42 | GAP2L2A1 | absent 08-09-2023 11 weeks 4 days |[absent [ absent [ absent| 156 | 62 | 112/80 | 6.4 | 129 57
5940473 25| G2P1L1 absent 10-09-2023 6 weeks absent | absent | absent | 142 | 44 | 118/74 | 2.2 68 70
7325935| 21 |primigravida| absent 13-09-2023 8weeks1lday |absent|absent|absent| 149 | 50 | 108/68 | 5.5 | 157 62
6220681| 22| G2PIL1 Lpég/s 14-09-2023 | 11 weeks4 days | absent | absent |absent| 153 | 58 | 120/70 | 43 | 60 | 80
H/O
7082030( 33| G2P1L1 |Gestation| 14-09-2023 8 weeks 3 days | absent | absent | absent| 158 | 58 | 120/70 | 2.2 | 104 69
al HTN
7324758 22| G2P1L1 absent 26-09-2023 6 weeks 2 days | absent | absent | absent| 147 | 53 | 108/78 | 7.6 | 196 | 136
7287670| 24 |primigravida 15-10-2023 8 weeks absent | absent | absent | 148 | 56 | 118/68 | 1.4 72 58
7271967 | 24 | G3P1L1A1 | previscs | 21-10-2023 5weeks 2 days |absent | absent | absent| 153 | 54 | 120/70 | 2.1 66 74
7299105| 23 |primigravida 21-11-2023 6weeks1lday |absent|absent|absent| 154 | 56 | 132/70 | 3.7 78 79
7073534 | 26 G2A1 CEDD- 1/2/24 | 6weekslday |absent|absent|absent| 158 | 56 | 122/68 | 4 104 63
7167431| 20 |primigravida| absent 1;,'2/3222 4 8 weeks4 days | absent | absent|absent| 140 | 48 | 106/72 | 2.5 78 94
52972231 25| G2P1L1 CEDD- 13/4/24 12 weeks present| absent | absent | 152 | 49 | 112/80 | 4.2 82 159
5109652| 25| G3P2L1D1 | absent | cEDD- 13/5/24| 7 weeks3days |absent|absent|absent| 148 | 52 | 100/62 | 4.1 73 143
6950554 ( 19 [primigravida| absent |cEDD- 18/10/23| 9weekslday |absent|absent|absent| 162 | 52 | 120/82 | 43 | 128 | 144
6933906 24 |primigravida| absent CEDD- 8 weeks5days |absent|absent|absent| 155 | 48 | 112/70 | 2.6 78 90

19/10/2023




cEDD-

4962409 20| G2P1L1 absent 99/2/2024 9weeks4 days |absent | absent | absent| 148 | 46 | 112/74 | 4.6 | 102 | 105
6950631 | 22 |primigravida| absent | cEDD- 28/9/23 | 9weeks4 days |absent|absent|absent| 148 | 42 | 112/64 | 3.2 78 118
6950631 | 27 | primigravida CEDD- 28/9/23 | 8weeks3days |absent|absent|absent| 154 | 60 | 122/74 | 3.2 60 133
7161146| 21 |primigravida| absent |cEDD- 8/3/2024| 11 weeks6 days | absent | absent | absent | 144 | 42 | 102/72 | 2.7 95 98
7161146 21 |primigravida cEDD- 8/3/23 | 8weeks3days [absent|absent|absent| 147 | 56 | 124/80 | 2.7 95 124
Hypothyr
643673828 G2P1L1 |oidismon| cEDD-8/5/24 | 6weeks3days |absent|absent|absent| 154 | 48 | 126/78 | 3.4 80 91
Tx
7220563 | 20 | primigravida CEDD- 9/5/2024| 10 weeks 4 days | absent | absent | absent | 154 | 56 | 118/76 | 2.7 82 88
7244620| 26| G2P1L1 07-08-2023 9 weeks 3days | absent | absent | absent| 148 | 52 | 117/72 | 2.7 63 69
4218919( 21| G3P2L2 absent 6 weeks absent | absent | absent | 152 | 52 | 120/76 | 2.6 84 114
6306374 | 27 |primigravida 11 weeks 3 days | absent | absent | absent | 156 | 58 | 114/86 | 2.7 92 71




