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ABSTRACT 
 

Aim: To assess the risk of congenital anomalies in pregnant women with type II diabetes. 
Study design: Prospective study 
Place and duration of study: Department of Diabetes & Endocrinology, Chandka Medical College Hospital, Larkana from 1st 
October 2021 to 31st March 2022. 
Methodology: Two hundred pregnant women ≥20 weeks of gestation already suffering from type 2 diabetes were enrolled.  
Information in relation to their anomaly scan was gained through ultrasonography at the 20th to 21st week. The anomalies were 
identified as inconsequential (minor) and chief and correlated with the HbA1c percentage category. 
Results: There were 98 (49%) women who were nulliparous. The poor control as well as worst control HbA1C groups had 
highest value of body mass index. Within the congenital anomalies observed the overall rate of any anomaly was seen in 
patients with worst control while least number was observed in good control. Cardiovascular events followed by Genitourinary or 
renal issues were highest reported as congenital anomalies in fetus. 
Conclusion: There is a high risk of congenital anomalies in pregnant women with type 2 diabetes with cardiovascular anomalies 
to be the highest in category. HbA1C ≥11.5% and above is at highest risk of congenital anomalies. 
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INTRODUCTION 
 

Diabetes is a highly prevalent disease all over the globe. There are 
various types of diabetes, including type 1, which is insulin-
dependent, and type 2, which is non-insulin-dependent. Other 
types include the formation of diabetes during pregnancy. This 
type of diabetes mellitus mostly resolves with the completion of 
gestation. Studies have shown that pre-gestational diabetes due to 
type 2 diabetes is almost 1% common in pregnant women in the 
developed world. Those women who are suffering from type 2 
diabetes and get pregnant are at a higher risk of spontaneous 
abortion risk1-7. 

In conditions where type 2 diabetic women do not take care 
of their sugar levels, there is a serious threat of poor outcomes for 
their pregnancies. Management of their condition in an increasingly 
stressful physical environment becomes a difficult task that must 
be achieved for the health of mother and child8. Congenital 
anomalies are known to be significantly associated with poor 
glycemic control. Various studies have reported different 
prevalences of congenital anomalies in pregnant type 2 women. 
The prevalence ranges between 4.5% and 40%, depending on 
regional and racial disparities9. 

Cardiac as well as foetal abnormalities of the neural tube 
have been observed in pregnant type 2 women. These anomalies 
require surgical correction. 10,11 Unfortunately, the mortality and 
chronic morbidity rates are much higher in such neonates, even 
after surgical intervention. 12 Women who have type 2 diabetes 
and are obese face additional risks during pregnancy. The present 
study was generated to outline the congenital anomalies observed 
and their frequency in type 2 pregnant women. The results of this 
study will assist in a better understanding of the disease and its 
management protocol. 
 

MATERIALS AND METHODS 
 
This prospective study was conducted at Department of Diabetes 
& Endocrinology, Chandka Medical College Hospital, Larkana from 
1st October 2021 to 31st March 2022 and 200 pregnant women 
already suffering from type 2 diabetes before been pregnant were 
enrolled. An informed consent was taken from each participant 
before their enrolment in the study. Those pregnant women who 
were suffering from gestational diabetes alone with no previous 
history of type 2 diabetes were not included in the study. Further 
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exclusion criteria consisted of women <20 weeks pregnancy. 
Sample size was calculated through considering 20% prevalence 
of congenital anomalies in type 2 pregnant women. The 
calculations were performed by WHO sample size calculator with 
95% Confidence of interval and 5% margin of error. Complete 
patient history including parity, body mass index as well as clinical 
history was documented on a well-structured questionnaire. The 
value of HbA1C was recorded from their medical records. 
Information in relation to their anomaly scan was gained through 
ultrasonography at the 20th to 21st week. The anomalies were 
identified as inconsequential (minor) and chief. Chief or major 
anomalies were those which required physical and social 
dependencies. Data was analyzed using chi square test and odds 
ration with 95% Confidence Interval by SPSS version 26.0. A p 
value <0.05 was taken as significant. Permission was granted by 
Ethical Committee of the institution. 
 

RESULTS 
 

The maternal mean age as observed in all the type 2 pregnant 
women above 20+ weeks was 31.0±5.475 years with no significant 
variance within the groups of HbA1C categories.  There were 49% 
women n=98 who were nulliparous. Highest number of nulliparity 
was observed in good control cases with HbA1C below 7.4% 
value. The poor control as well as worst control HbA1C groups had 
highest value of BMI (Table 1). 

Within the congenital anomalies observed the overall rate of 
any anomaly was seen in patients with worst control while least 
number was observed in good control. There was highest number 
of cases of abortion reported in worst control of diabetes in type 2 
diabetic women with a significant (p<0.002) [Fig. 1]. 
 There were more cases of chief anomalies in type 2 diabetic 
women with highest percentage observed in the very poor control 
diabetic women. Similarly, worst cases outcomes were seen in 
minor anomalies such as inconsequential anomaly cases of very 
poor control. Cardiovascular events followed by Genitourinary 
(GU) or renal issues were highest reported as congenital 
anomalies in fetus (Table 2). 

The odds ration presented highest value as 5.59 (1.84 to 
17.01) in worst control of HbA1C pregnant women for any type of 
anomaly while inconsequential anomalies were highest in very 
poor control groups and chief anomalies were also highest in worst 
control group of HbA1C (Table 3). 
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Table 1: Maternal Features in relation with HbA1C groups 

Variable 
Overall sample 

(n=200) 
Good control 

(n=134) 
Poor control 

(n=38) 
Very poor control 

(n=17) 
Worst control 

(n=11) 
P value 

Maternal age (years) 31.0±5.475 28.9±6.0 31.10±5.5 31.5±5.6 32.5±4.8 0.80 

Nulliparousn(%) 98 (49) 67 (50) 18 (47.36) 8 (47.05) 5 (45.45) 0.95 

Body mass index (kg/m2) 35.05±8.85 33.9±9.5 36.2±8.7 34.7±8.1 36.4±9.1 0.56 

≤7.4% =good control, 7.5%–9.4%= poor control, 9.5%–11.4%= very poor control ≥11.5%= worst control 

 
Table 2: Inconsequential and Chief Anomalies observed in fetus 

Variable 
Overall sample 

n=200 
Good control 

n=134 
Poor control 

n=38 
Very poor control 

n=17 
Worst control  

n=11 
P value 

Inconsequential anomaly 13 (6.5%) 7 (5.2%) 3 (7.89%) 2 (11.7%) 1(9.09%) 0.38 

Cardiovascular 2 (1%) 1 (0.74%) 1 (2.63%) - - -- 

Muscular-skeletal 3 (1.5%) 1(0.74%) 1(2.63%) 1 (5.8%) - -- 

GU related 4 (2%) 2 (1.49%) 1(2.63%) 1(5.8%) - -- 

ENT related 2 (1%) 2(1.49%) - - - -- 

Multiple reason 1(0.5%) 1(0.74%) - - - -- 

Dermatological 1(0.5%) 0- - - 1 (9.09%) -- 

Chief anomaly 35 (17.5%) 16 (11.9%) 9 (23.6%) 7 (41.17%) 3(27.27%) 0.002 

Cardiovascular 15 (7.5%) 6 (37.5%) 5 (13.1%) 2 (11.7%) 2 (18.18%)  

Musculoskeletal or limb 3 (1.5%) 1(0.74%) 1(2.63%) 1(5.8%) - -- 

GU or renal 4 (2%) 2(1.49%) 1(2.63%) - 1(9.09%) -- 

Central nervous system related 3 (1.5%) 2(1.49%) - 1(5.8%) - - 

Gastro intestinal related - - - - - - 

ENT or facial 1 (0.5%) - 1(2.63%) - - - 

Multiple reason 8 (4%) 5 (3.73%) 1(2.63%) 2 (11.7%) - 0.001 

Dermatological 1(0.%5) - - 1(5.8%) - - 

 
Table 3: Odds Ration analysis between HbA1C grouping and congenital anomalies observed  

Hba1c group Any fetal anomaly (95% CI) Inconsequential anomaly (95% CI) Chiefanomaly (95% CI) 

Unadjusted  Adjusted  Unadjusted  Adjusted  Unadjusted  Adjusted  

Good control (n=134) Used as ref Used as ref Used as ref Used as ref Used as ref Used as ref 

Poor control (n=38) 2.27 (1.05 to 5.01) 2.36 (1.18 to 5.14) 1.48 (0.36 to 5.88) 2.08 (0.49 to 9.01) 2.51 (1.07 to 6.0) 2.36 (1.01 to 5.45) 

Very poor control (n=17) 3.26 (1.23 to 8.64) 2.86 (1.08 to 7.59) 2.27 (0.45 to 11.6) 2.22 (0.42 to 11.6) 3.64 (1.28 to 10.4) 3.18 (1.12 to 9.05) 

Worst control (n=11) 5.59 (1.84 to 17.01) 7.65 (2.37 to 25.9) 1.91 (0.32 to 16.5) 1.77 (0.18 to 17.1) 5.80 (1.77 to 18.91) 7.78 (2.16 to 27.8) 

 
Fig. 1: Frequency of congenital anomalies seen in pregnant type 2 diabetic 
women 

 
 
DISCUSSION 
 

Diabetes mellitus is a widely reported disease all over the globe 
with high prevalence of this disease to be seen in pregnant women 
as presentational diabetes. The present study showed that most of 
the women in late thirties were suffering from greater risk of type 2 
diabetes related congenital anomalies during their pregnancies. 
Studies in other regions of the world have also presented similar 
data where late thirties as well as women in their forties have a 
high risk of development of congenital anomalies due to their type 
2 diabetic status.13-15 

Obesity is considered as another additional risk factor in type 
2 diabetic women with pregnancy. As due to insulin resistance in 
these women the risk of cardiovascular anomalies as well as renal 
issue prevails. Children if born have a high risk for development of 

congenital diabetes as well as other comorbidities related to either 
high or low birth weight and growth retardations16. 

The risk of congenital anomalies increases with the increase 
in HbA1c levels. The patients who are suffering from a value of 
HbA1C ≥11.5% were at a high risk of development of 
cardiovascular or renal related congenital anomalies. In the 
present study results the value of odds ratio clearly stated that high 
risk of fetal anomalies was involved in that type 2 pregnant women 
who were having a worst control of their diabetic status17-19. 

There are international forums such as American Diabetic 
Association which recommends that all women who are suffering 
from type 2 diabetes and are pregnant required counselling 
sessions in context to their glycemic control. A care must also be 
taken in controlling contraception for avoiding fetal anomalies and 
birth related defects in neonates. There has been various 
awareness campaign generated in developed countries and a dire 
need of the same is required in developing world to avoid the high 
risk of congenital anomalies11. 
 

CONCLUSION 
 

There is a high risk of congenital anomalies in pregnant women 
with type 2 diabetes with cardiovascular anomalies to be the 
highest in category. The risk of anomaly increases with the poor 
diabetic control as presented through HbA1C levels. HbA1C 
≥11.5% and above is at highest risk of congenital anomalies. 
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