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ABSTRACT

Background

Non-alcoholic fatty liver disease (NAFLD) and gestational diabetes mellitus (GDM) are two common metabolic
disorders that have similar pathophysiological mechanisms, including chronic inflammation and resistance to insulin.
The aim of this research was to examine the incidence of prediabetes and diabetes in females who had previously
experienced GDM and NAFLD, and to determine the variables linked to the advancement of glycaemic categories
within this cohort.

Methods

The study included 230 women who were evaluated for NAFLD at a baseline postpartum visit. The participants were
categorized based on their GDM status during pregnancy and NAFLD presence. Incidence rates of prediabetes and
diabetes were calculated, and significant predictors of glycaemic progression were identified. Data collection included
medical history, anthropometric measurements, and biochemical parameters. Statistical analyses were performed using
Stata 15.0.

Results

Of 230 women, 167 (72.6%) had GDM, and 63 (27.4%) had normoglycaemia during pregnancy. Over 3 years, 98
(42.6%) developed prediabetes or diabetes, with higher incidence rates in those with both GDM and NAFLD. Key
factors for glycaemic progression were age >35 (OR 2.3, p=0.005), postpartum overweight/obesity (OR 3.1, p<0.001),
family history of diabetes (OR 1.9, p=0.02), and NAFLD presence (OR 2.7, p=0.001). Cardiometabolic risk factors
worsened significantly, especially in women with GDM and NAFLD.

Conclusion

Females with GDM and NAFLD are at high risk for prediabetes and diabetes. Glycaemic progression is predicted by
age, postpartum BMI, family history of diabetes, and NAFLD. These findings suggest targeted surveillance and early
intervention to avoid diabetes and manage cardiometabolic hazards in this high-risk group.

Recommendations

Regular screening for glycaemic status and cardiometabolic risk factors should be prioritized in females with a history
of GDM and NAFLD. Lifestyle interventions focusing on weight management and metabolic health are essential to
reduce the progression to prediabetes and diabetes in this high-risk group.
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resistance and B-cell dysfunction, which continue even

INTRODUCTION

One common pregnancy problem is gestational diabetes
mellitus (GDM), which is characterised by glucose
intolerance that begins or is first detected during
pregnancy. Approximately 7% of pregnancies globally
are affected by it, with variations based on the population
investigated and the diagnostic criteria employed [1].
Type 2 diabetes mellitus (T2DM) and other metabolic
problems are more likely to strike women with a record of
GDM later in life. The higher risk is caused by
pathophysiological mechanisms such as chronic insulin

after the pregnancy-related GDM resolves [2].

Another common metabolic disorder is non-alcoholic
fatty liver disease (NAFLD), which is defined by the
buildup of fat in the liver without a substantial alcohol
intake. It is linked to obesity, insulin resistance, and
dyslipidemia and is observed as the hepatic manifestation
of metabolic syndrome. Independent of other metabolic
risk factors, NAFLD is becoming more widely
acknowledged as a substantial risk factor for the
development of T2DM [3].
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Co-occurring NAFLD and GDM is an especially high-risk
metabolic profile. The pathophysiological mechanisms
common to both illnesses include insulin resistance and
chronic inflammation, which together raise the risk of
developing T2DM [4]. According to earlier research,
women with NAFLD and a history of GDM have a
significantly increased chance of developing T2DM as
opposed to those without NAFLD [5].

Though there is established evidence linking GDM,
NAFLD, and the ensuing risk of T2DM, there are few
long-term studies investigating the prevalence of
prediabetes and diabetes in this high-risk population. To
prevent postpartum women from acquiring diabetes, it is
essential to comprehend these factors and design tailored
screening and intervention techniques.

The aim of this research was to examine the incidence of
prediabetes and diabetes in females who had previously
experienced GDM and NAFLD, and to determine the
variables linked to the advancement of glycaemic
categories within this cohort.

METHODOLOGY
Study Design
A prospective cohort observational study.

Study Setting

The study was carried out at a tertiary care centre from
November 2020 to April 2024.

Participants
The study included 230 women.
Inclusion criteria

e Women evaluated for NAFLD status at the
baseline postpartum visit.

e  Women who had GDM or normal glucose levels
during their index pregnancy as per IADPSG
criteria.

e At least six months post-partum at the time of
baseline evaluation.

Exclusion Criteria

e Women who had hyperglycemia throughout
their index pregnancy that wasn't caused by
GDM, such as overt or pre-existing diabetes.

e  Females who at the time of study evaluation had
diabetes or were expecting.
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e Women who, in the previous year, had a
hepatitis B or C infection, used a large amount
of alcohol (>14 drinks per week), or used
steroids (apart from foetal lung maturation
during pregnancy).

e A record of severe organ damage, persistent
infections, connective tissue diseases, persistent
inflammatory illnesses, or usage of other
medications known to induce hepatic steatosis.

Sample size

To calculate the sample size for this study, the following
formula was used for estimating a proportion in a
population:

n=Z2xp x (1-p)
EZ

Where:

- n = sample size

- Z = Z-score corresponding to the desired level of
confidence

- p = estimated proportion in the population
- E = margin of error

Recruitment of Participants and Testing
Day Procedures

The centre invited participants to come in fasting
(minimum of 10 hours fast). Anthropometric and
biochemical parameter assessments were carried out, and
medical histories were recorded. There was a detailed
description of the anthropometric procedures, sample
collection, transportation, and analysis procedures, and
the procedures for the oral glucose tolerance test (OGTT).

Diagnosis of NAFLD

After a 10-hour fast, all subjects had abdominal
ultrasonography (USG) utilising a curvilinear probe (2-5
MHz) on a Supersonic Aixplorer Imagine USG
equipment. The scans were carried out by two consultant
radiologists who were blind to the clinical information of
the individuals. During the baseline postpartum visit,
NAFLD was identified using a conventional procedure.
The following was used to grade the severity of hepatic
steatosis:

e  Echogenicity is normal (grade 0).
e Grade 1: Notable periportal and diaphragmatic
echogenicity but raised hepatic echogenicity.
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e  Grade 2: Diaphragmatic echogenicity is evident,
but hepatic echogenicity is increased and
obscures periportal echogenicity.

e Grade 3: Periportal and diaphragmatic
echogenicity are obscured by increased hepatic
echogenicity.

Bias

Bias was minimized by using standardized diagnostic
criteria, ensuring radiologists were blinded to clinical
data, and excluding participants with conditions that could
confound the study results.

Variables

The primary variables included the incidence of
prediabetes and diabetes, NAFLD status, GDM status,
age, postpartum BMI, and family record of diabetes.

Data Collection

Data collection involved recording medical history,
anthropometric =~ measurements, and  biochemical
parameters. Standardized procedures were followed to
ensure data accuracy and reliability.

Statistical Analysis

Stata 15.0 was used for the statistical analysis. Numbers
(%), means * standard deviations, or medians, if
applicable, were used to present the data. For each group,
the prevalence rates of prediabetes and diabetes per 100
woman-years were computed. The odds ratios were used
to express the results. In the logistic regression analysis,
the dichotomous variables of age >35 and weight gain
>5% were employed. We computed and analysed changes
in cardiometabolic risk variables across various categories
between visits. The reference group consisted of pregnant

Student’s Journal of Health Research Africa
e-1SSN: 2709-9997, p-1SSN: 3006-1059

Vol. 5 No. 6 (2024): June 2024 Issue
https://doi.org/10.51168/sjhrafrica.v5i6.1269
Original Article

normoglycemia. There was a significance threshold of P
< 0.05.

Ethical considerations

The study protocol was approved by the Ethics Committee
and written informed consent was received from all the
participants.

RESULT

Out of the 230 women included in the study, 167 (72.6%)
had a history of GDM, while 63 (27.4%) had
normoglycaemia during pregnancy. The Dbaseline
characteristics of the participants, including age, BMI,
family record of diabetes, and presence of NAFLD, are
detailed in Table 1.

During the median follow-up period of 3 years, 98
(42.6%) women developed prediabetes or diabetes. The
incidence rates per 100 woman-years were considerably
higher in females with a history of GDM and NAFLD in
contrast to those without NAFLD or with
normoglycaemia during pregnancy (Table 2).

Several characteristics were found to be substantially
linked with the transition from normoglycemia to
prediabetes or diabetes by multivariate logistic regression
analysis (Table 3).

Significant differences were observed in cardiometabolic
risk factors relating the baseline and follow-up visits.
Females with GDM and NAFLD showed the most
substantial changes in these parameters (Table 4).

A further breakdown of glycaemic progression rates
showed that females with both GDM and NAFLD had the
highest rates of developing prediabetes or diabetes. The
adjusted hazard ratios (HRs) indicated that these women

women without NAFLD who did not have Were significantly more likely to experience glycaemic
progression compared to other groups (Table 5)
Table 1: Participant Characteristics
Characteristic GDM (n=167) Normoglycaemia | p-value
(n=63)
Age (years) 32.4+45 31.8+4.1 0.35
BMI (kg/m?) 28.7+3.2 25.6+2.9 <0.001
Family history of diabetes (%) 92 (55.1%) 20 (31.7%) 0.002
NAFLD presence (%) 103 (61.7%) 18 (28.6%) <0.001
Table 2: Incidence of Prediabetes and Diabetes
Incidence Rate per 100 Adjusted HR
Group Woman-Years P HR (95% C1) (95J% CI)
GDM + NAFLD (n=103) 14.2 (11.8-17.2) 34 (2.1-5.4) 2.8 (1.74.6)
GDM + No NAFLD (n=64) 8.9 (6.3-12.4) 2.2(1.3-3.7) 2.0(1.2-3.4
Normoglycaemia + NAFLD (n=18) 5.1 (2.6-9.8) 1.4 (0.7-2.8) 1.2 (0.6-2.5)
Normoglycaemia + No NAFLD (n=45) | 3.7 (2.1-6.4) 1.0 (Reference) 1.0 (Reference)
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Table 3: Factors Associated with Glycaemic Progression
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Variable OR (95% CI) p-value

Age >35 years 2.3(1.34.1) 0.005

Postpartum BMI (overweight/obesity) 3.1(1.8-54) <0.001

Family history of diabetes 1.9(1.1-3.4) 0.02

NAFLD presence 2.7 (1.54.9) 0.001
Table 4: Changes in Cardiometabolic Risk Factors

Parameter Baseline Follow-up Change (%) p-value

Fasting glucose (mg/dL) 98.2+123 108.7 £ 14.6 +10.7% <0.001

HbAlc (%) 56+04 59+0.6 +5.4% <0.001

Triglycerides (mg/dL) 135.4+45.7 149.3 £50.1 +10.2% 0.03

HDL cholesterol (mg/dL) 452+8.1 42.7+7.6 -5.5% 0.02

Systolic blood pressure (mmHg) 122.6 143 127.8+15.1 +4.2% 0.01
Table 5: Detailed Analysis of Glycaemic Progression

Group Number of | Adjusted HR (95% p-value

Progressions (%) CI)

GDM + NAFLD (n=103) 58 (56.3%) 2.8 (1.74.6) <0.001

GDM + No NAFLD (n=64) 25 (39.1%) 2.0(1.2-34) 0.004

Normoglycaemia + NAFLD (n=18) | 10 (55.6%) 1.2 (0.6-2.5) 0.27

Normoglycaemia + No NAFLD | 5 1y o) 0.1 (Reference) ;

(n=45)

decrease in HDL cholesterol. These changes indicate a

DISCUSSION deterioration in metabolic health, further emphasizing the

The study included 230 women, divided into two groups:
167 with a history of GDM and 63 with normoglycaemia
during pregnancy. Women with GDM had significantly
higher BMI and a greater prevalence of NAFLD
compared to those with normoglycaemia.

Over a median follow-up of 3 years, 42.6% of the
participants developed prediabetes or diabetes. The
incidence was notably higher in females with both a
history of GDM and NAFLD. Specifically, the incidence
rate per 100 woman-years was 14.2 for the GDM +
NAFLD group, compared to only 3.7 for the
normoglycaemia + No NAFLD group. The adjusted
hazard ratios confirmed that having both GDM and
NAFLD significantly increased the risk of developing
prediabetes or diabetes.

Multivariate analysis identified key factors associated
with the progression to prediabetes or diabetes. Age over
35 years, postpartum overweight/obesity, family record of
diabetes, and the presence of NAFLD were all significant
predictors of glycaemic progression. These findings
suggest that these factors should be closely monitored in
postpartum women to identify those at higher risk.

Women with GDM and NAFLD exhibited significant
changes in cardiometabolic risk factors over the study
period. They showed increases in fasting glucose, HbAlc,
triglycerides, and systolic blood pressure, along with a

increased risk for this group.

The results of this study highlight the compounded risk of
developing prediabetes and diabetes in females with a
record of GDM and NAFLD. The significant predictors
identified—age over 35, postpartum overweight/obesity,
family history of diabetes, and NAFLD presence—
suggest that targeted interventions are necessary for these
high-risk groups.

Women with both GDM and NAFLD have worsening
cardiometabolic risk factors, which suggests a higher risk
of metabolic syndrome and cardiovascular illnesses. To
reduce this risk, comprehensive management techniques
are required.

Overall, the study underscores the critical need for early
and proactive monitoring of females with a record of
GDM and NAFLD to prevent the progression to
prediabetes and diabetes and to manage associated
cardiometabolic risks effectively.

Recent studies have shed light on the complex relationship
between GDM and NAFLD, highlighting their combined
impact on metabolic health and the risk of developing
T2DM. A study explored the genetic interplay between
NAFLD and GDM, using genome-wide association
studies (GWAS) data. The study revealed a potential
bidirectional relationship, suggesting that genetic
predisposition to NAFLD might influence the risk of
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developing GDM, and vice versa. The study used the
inverse variance weighted (IVW) method and found
significant associations, reinforcing the need to consider
genetic factors in understanding the risk of these
conditions [6].

Researchers looked into the relationships between the risk
of GDM and liver enzymes and the hepatic steatosis index
(HSI) in a prospective study involving pregnant Chinese
women. Using ultrahigh-performance liquid
chromatography-tandem mass spectrometry (UHPLC-
MS), 948 plasma samples were examined for the
investigation. Higher concentrations of particular lipid
metabolites and liver biomarkers were found to be
strongly linked to a higher risk of GDM. Higher quartiles
of liver biomarkers were associated with higher odds
ratios (ORs) for GDM, suggesting a possible role for these
biomarkers as early predictors of GDM [7].

The interaction between haemoglobin (Hb) concentration
in the first trimester and NAFLD during pregnancy was
investigated in a different study. This study, which
involved a cohort of pregnant Chinese women, discovered
that the risk of GDM was considerably enhanced when
raised Hb levels were paired with NAFLD. Women with
high Hb levels and NAFLD had significantly greater odds
of developing GDM, highlighting the need of taking into
account several biomarkers in GDM risk assessment [8].

Research assessed the impact of NAFLD on the risk of
incident diabetes. The study concluded that NAFLD
independently increased the risk of developing T2DM,
with a significant hazard ratio (HR) even after adjusting
for other metabolic risk factors. This finding underscores
the critical role of liver health in diabetes prevention and
management [6, 9].

Generalizability

The study "Incidence of Prediabetes and Diabetes in
Women with Previous Gestational Diabetes and Non-
Alcoholic Fatty Liver Disease: A Prospective Study"
reveals that women with both GDM and NAFLD are at
significantly higher risk for developing prediabetes and
diabetes. Key predictors of glycaemic progression include
age over 35, postpartum BMI, family history of diabetes,
and the presence of NAFLD. These findings suggest that
targeted monitoring and early interventions for women
with these risk factors are essential. The study's
comprehensive approach and significant sample size
support the applicability of its results to a broader
population, indicating similar trends could be expected in
larger or different cohorts.

CONCLUSION

The study demonstrates that females with a record of
GDM and NAFLD are at a significantly greater risk of
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developing prediabetes and diabetes postpartum. Key risk
factors identified include age over 35, postpartum
overweight/obesity, family record of diabetes, and the
presence of NAFLD. These findings highlight the
necessity for targeted monitoring and early intervention
strategies in this high-risk population to prevent
glycaemic progression and manage cardiometabolic risks
effectively.

LIMITATIONS

The limitations of this study include a small sample
population who were included in this study. Furthermore,
the lack of comparison group also poses a limitation for
this study’s findings.

RECOMMENDATION

Regular  screening for glycaemic status and
cardiometabolic risk factors should be prioritized in
females with a history of GDM and NAFLD. Lifestyle
interventions focusing on weight management and
metabolic health are essential to reduce the progression to
prediabetes and diabetes in this high-risk group.
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