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Abstract: Hyperglycemia is one of the most common conditions during pregnancy. The International Diabetes Federation 

(IDF) estimates that one in six live births (16.8%) are in women with some form of Hyperglycemia during pregnancy. The aim is 

to analyze the frequency of Hyperglycemia during pregnancy through a cross-sectional multicenter population-based study in 84 

settlements in Bulgaria, as well as to study the dynamics of this frequency during pregnancy. Material: We studied 547 pregnant 

women with a mean age of 30±5 years, divided into two groups - up to 24 gestational week – g.w. (n-386, 70.6%) and after 24 g.w. 

(n-161, 29.4%). Methods: BMI before pregnancy and the current one at the time of the study were calculated. A two-hour, 75 g 

oral glucose tolerance test (OGTT) was performed. Plasma glucose was quantitatively determined using enzymatic reference 

method with hexokinase (Roche reagent) on Cobas е501 analyzer, in one Central laboratory on the day of the blood sampling. 

The results were in mmol / l. The statistical analysis was performed using standard SPSS 13.0 for Windows. Results: 

Hyperglycemia was observed in 79 (14.4%) pregnant women after fasting state or in the course of classic OGTT, according to the 

criteria of WHO’2019, FIGO’2015, NICE’2015, and in the remaining 468 (85.6%) pregnant women - Normoglycemia. There 

was no significant difference in the level of glycemia between the three trimesters for each of the points of OGTT (0, 60, 120 

minutes) in the subgroups of pregnant women with Hyperglycemia (up to 12 g.w, 13-24 g.w, after 24 g.w.). It turned out that the 

number and frequency of pregnant women with Hyperglycemia in the period up to 24 g.w. is 7.5% (29/386) and increases in the 

period after 24 g.w. reaching 31% (50/161), P < 0.01. According to the generally accepted population diagnostic criteria for 

diabetes in non-pregnant women, we found that 8.9% (7/79) of pregnant women with Hyperglycemia had Diabetes in Pregnancy 

(DIP), all of whom had a risk factor for Diabetes (two of them even 3 risk factors). Conclusion: As soon as pregnancy is 

established, verbal screening for diabetes risk factors should be performed as a first step in selecting pregnant women for glucose 

tolerance screening with classic OGTT to determine the glucose status of the pregnant woman. 
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1. Introduction 

In 1960, O´Sullivan et al. first demonstrated that screening, 

diagnosis and treatment of Hyperglycemia in pregnant women 

not previously known to have Diabetes mellitus, improve the 

outcome of the current pregnancy [1]. 

Hyperglycemia is one of the most common conditions 

during pregnancy. The International Diabetes Federation (IDF) 

estimates that one in six live births (16.8%) are from women 

with some form of Hyperglycemia during pregnancy [2]. 

Gestational diabetes mellitus (GDM) affected approximately 

12.8% of pregnancies worldwide in 2019, according to the 

estimation of the IDF [3], and Cho NH. et al. (2018) estimates 

that worldwide GDM affects 18.4 million pregnant women 

annually [4]. 

According to the classification of the World Health 

Organization (WHO) from 2019 [5], Hyperglycemia detected 

for first time during pregnancy may be related to: 

1. Diabetes mellitus (type 1 or type 2) first diagnosed 



10 Anna-Maria Borissovа et al.:  Cross-sectional Study of Glucose Disturbances of Pregnant Women in Bulgaria  

 

during pregnancy according to generally accepted 

population diagnostic criteria for diabetes (standard 

OGTT 75 g glucose): fasting plasma glucose ≥ 7.0 mmol 

/ L or plasma glucose at 2 hours ≥ 11.1 mmol / L or 

HbA1c ≥ 48 mmol / mol or ≥ 6.5%. 

2. Gestational diabetes - hyperglycaemia above the 

diagnostic threshold for gestational diabetes: fasting 

plasma glucose 5.1 - 6.9 mmol / L, plasma glucose at 1 

hour ≥ 10.0 mmol / L, plasma glucose at 2 hours 8.5 - 

11.0 mmol / L. 

These criteria are also shared by International Federation of 

Gynecology and Obstetrics (FIGO) [6]. 

In 2015, the National Institute for Health and Care 

Excellence (NICE) published the following criteria for 

diagnosing GDM [7]: 

1. Plasma Fasting Blood Glucose (PFBG) ≥ 5.6 mmol / L or 

2. Plasma Blood Glucose at 120 min. ≥ 7.8 mmol / L 

The NICE Recommendations instruct that an oral glucose 

tolerance test (OGTT) must be performed between 10 - 16 

gestational week (g.w.) to detect undiagnosed Diabetes 

mellitus. Additionally, in case of normal results in the first 

screening, OGTT is performed in 24 – 28 g.w. to detect the 

GDM. Pregnant women who have risk factors for GDM are 

screened, namely: 

1) BMI ≥ 30 kg/m
2
 

2) Previous macrosomic baby weighing 4.5 kg or above 

3) GDM in a previous pregnancy 

4) History of diabetes mellitus in first degree relatives 

Women with GDM in previous pregnancies should 

self-monitor blood sugar or as soon as pregnancy is diagnosed, 

an OGTT is performed (first or second trimester) and again 

OGTT in 24 - 28 g.w, if the result of the first OGTT is normal. 

The accepted diagnostic criteria for GDM are shared by both 

NICE and FIGO [6]. 

For pregnant women with already diagnosed Diabetes, it is 

recommended that capillary blood glucose to be fasted at 5.3 

mmol / l, one hour after a meal - 7.8 mmol / l and two hours 

after a meal - 6.4 mmol / L. Strictly individualizes the target of 

blood sugar in the self-monitoring of capillary blood during 

pregnancy, taking into account the risk of hypoglycemia [7]. 

After specifying the disturbances of glucose tolerance, a 

certain algorithm is followed and the first step should be the 

introduction of appropriate diet and physical activity, and only 

then come the possible other therapeutic interventions [8, 9]. 

The aim of the present study is, according to available 

diagnostic criteria, to analyze the frequency of Hyperglycemia 

during pregnancy, as well as to investigate the dynamics of 

this frequency during pregnancy (Hyperglycemia - total; 

Hyperglycemia before and after 24 g.w. and newly diagnosed 

Diabetes mellitus for the first time during pregnancy). 

The study was conducted as a cross-sectional multicenter 

population-based study and was conducted from September 

25 to November 6, 2019 in ten regions of Bulgaria (Sofia, 

Samokov, Pirdop, Smolyan, Gotse Delchev, Gabrovo, Troyan, 

Burgas, Stara Zagora, Pleven) and their adjacent towns and 

villages or a total of 84 settlements. We turned to 104 

endocrinologists and gynecologists for cooperation, who 

invited more than 630 pregnant women to participate in the 

screening. Of these, 547 pregnant women (86.8%) took part. 

2. Material 

We investigated 547 pregnant women, mean age 30±5 years, 

median 30 years (min 18 – max 47 years) - 40% (28 - 32 years), 

23.4% (33 - 37 years), 21% (23 - 27 years), 8.4% (38 - 42 

years, 6% (18 - 22 years) and 1.1% (43 - 47 years). 

Body Mass Index (BMI) before pregnancy was 23.36±5.05 

kg / m
2
, Median 22.06 (minimum 15.24 - maximum 63.25), 

and BMI at the time of screening was 25.91±5.11 kg / m
2
, 

Median 25.25 (minimum 16.51 - maximum 63.25). 

The examined pregnant women were distributed by 

trimesters as follows: first - 110 (20.1%), second - 276 (50.5%), 

third - 161 (29.4%). Additionally, according to the number of 

gestational weeks (g.w.), pregnant women are divided into two 

groups before and after 24 g.w. - 386 (70.6%) pregnant women 

up to the 24-th g.w. were included in group 1, and 161 (29.4%) 

pregnant women after the 24-th g.w. were included in group 2. 

 All participants signed informed consent, confirmed by the 

local Ethics Commission at Sofiamed University Hospital, 

Sofia University "Saint Kliment Ohridski". It was prepared in 

accordance with the ethical standards according to the Helsinki 

Declaration-1964 and later additions [10]. Each pregnant 

woman filled in a Questionnaire with the assistance of a 

specially designated medical person from the "face to face" 

team in order to correctly collect data on pregnancy history, past 

healthy history, family history for diabetes, hypertension, 

thyroid and chronic kidney disease, current and past medication, 

smoking. All participants were Caucasian, with no evidence of 

liver or kidney disease or evidence of malabsorption. 

3. Methods 

3.1. The Weight and Height, BMI – Before and During 

Pregnancy; Arterial Pressure 

After completing the personal Questionnaire, the current 

weight and height of each pregnant woman were measured 

and filled in the Questionnaire together with the weight before 

pregnancy. The body mass index (BMI - kg / m
2
) before 

pregnancy and the current one at the time of the study were 

calculated. At addition Arterial blood pressure was measured 

in the sitting position after a 5-minute rest. 

3.2. Laboratory Analysis 

A two-hour, 75 g oral glucose tolerance test was performed. 

Venous blood was drawn at 0, 60 and 120 minutes in plasma 

tubes, containing Na2EDTA and NaF, as an inhibitor of 

glycolysis for stability of glucose in the samples. The samples 

were transported to the laboratory after centrifugation. All of 

the samples were analysed in one Central laboratory on the 

day of the blood sampling. Glucose was quantitatively 

determined using enzymatic reference method with 

hexokinase (Roche reagent) on Cobas e501 analyzer. The 

results were in mmol / L. Established precision using human 
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samples and controls: 

1) Intra assay: Level 1 (n=6) CV=1.12%; Level 2 (n=6) 

CV=0.42% 

2) Inter assay: Level 1 (n=30) CV=1.25%; Level 2 (n=30) 

CV=1.58% 

3) Two levels Intralaboratory quality control on a daily 

basis was performed. 

The Laboratory participates in two EQA systems – 

Bulgarian EQAS and INSTAND and has certificates for this 

parameter. 

3.3. The Statistical Analysis 

The statistical analysis was performed using standard SPSS 

13.0 for Windows: descriptive statistics (mean, medians, 

standard deviation), correlation analysis and analysis of 

variance (ANOVA, post-hoc test - with Bonferroni alpha 

correction), using parametrical and non-parametrical methods, 

including - Chi-Square Test, Fisher's Exact Test, 

Kolmogorov-Smirnov, Shapiro-Wilk Tests, Levene's Test for 

Equality of Variances, Student's t-test, Kruskal-Wallis test and 

Mann -Whitney test. All quantitative variables were presented 

as mean with standard deviation, median or percentage (unless 

specified otherwise), p values below 0.05 were accepted as 

statistically significant. 

4. Results 

Fasting hyperglycemia or in the course of classic OGTT, 

according to the criteria of WHO (2019), FIGO (2015), NICE 

(2015), was diagnosed in 79 (14.4%) pregnant women, and in 

the remaining 468 (85.6%) pregnant women we found 

Normoglycemia. In Table 1 are presented the plasma glucose 

levels during OGTT in total and in both groups of pregnant 

women - with Hyperglycemia and with Normoglycemia. 

Table 1. Plasma glucose levels during OGTT in a total of 547 pregnant 

women, as well as in both groups - with Hyperglycemia (n-79) and with 

Normoglycemia (n-468). 

OGТТ 
Plasma glucose levels 

(Mean±SD) 

Median 

(min-max) 

0 minute   

Normoglycemia (n-468) 4.72±0.35* 4.69 (3.65-5.75) 

Hyperglycemia (n-79) 5.39±0.76* 5.32 (4.24-8.56) 

Total (n-547) 4.82±0.49 4.74 (3.65-8.56) 

60 minute   

Normoglycemia (n-468) 7.1±1.56* 7.26 (2.98-13.04) 

Hyperglycemia (n-79) 10.53±1.19* 10.55 (5.43-13.86) 

Total (n-547) 7.59±1.96 7.58 (2.98-13.86) 

120 minute   

Normoglycemia (n-468) 5.56±1.20* 5.53 (2.32-8.45) 

Hyperglycemia (n-79) 8.12±1.69* 8.35 (4.33-11.47) 

Total (n-547) 5.92±1.57 5.73 (2.32-11.47) 

*P < 0.001 for all OGTT points - Hyperglycemia versus Normoglycemia 

The glycemic curve of OGTT in pregnant women up to 24 

g.w. (n-29) in total group and in the groups with 

Hyperglycemia and Normoglycemia of the same g.w. is 

shown in Table 2. 

Table 2. Plasma glucose levels during OGTT in pregnant women up to 24 g.w. 

- total and in the groups with Hyperglycemia resp.with Normoglycemia. 

Glycemia up to 24 g.w, n-29 Mean±SD Median (min-max) 

0 minute   

Normoglycemia, n-518 4.78±0.43* 4.72 (3.65-7.79) 

Hyperglycemia, n-29 5.49±0.95* 5.31 (4.38-8.56) 

Total, n-547 4.82±0.50 4.74 (3.65-8.56) 

60 minute   

Normoglycemia, n-518 7,46±1.87* 7.52 (2.98-13.79) 

Hyperglycemia, n-29 10,06±1.95* 10.24 (5.43-13.86) 

Total, n-547 7,60±1.97 7.58 (2.98-13.86) 

120 minute   

Normoglycemia, n-518 5.80±1.48* 5.65 (2.32-11.37) 

Hyperglycemia, n-29 7.99±1.67* 8.19 (4.40-11.47) 

Total, n-547 5.92±1.57 5.73 (2.32-11.47) 

*P < 0.001 

The glycemic curve of OGTT in pregnant women after 24 

g.w. (n-50) is presented in total group and in the groups with 

Hyperglycemia and Normoglycemia of the same g.w, Table 3. 

Table 3. Plasma glucose levels during OGTT in pregnant women after 24 g.w. in 

total group and in the groups with Hyperglycemia resp. with Normoglycemia. 

Glycemia after 24 g.w, n-50 Mean±SD Median (min-max) 

0 minute   

Normoglycemia,n-497 4.77±0.45* 4.72 (3.65-8.56) 

Hyperglycemia, n-50 5.34±0.63* 5.32 (4.24-7.79) 

Total, n-547 4.82±0.50 4.74 (3.65-8.56) 

60 minute   

Normoglycemia, n-497 7.28±1.73* 7.38 (2.98-13.86) 

Hyperglycemia, n-50 10.79±1.1* 10.56 (7.54-13.79) 

Total, n-547 7.60±1.97 7.58 (2.98-13.86) 

120 minute   

Normoglycemia, n-497 5.69±1.36* 5.62 (2.32-11.47) 

Hyperglycemia, n-50 8.20±1.70* 8.63 (4.33-11.37) 

Total, n-547 5.92±1.57 5.73 (2.32-11.47) 

*P < 0.001 

Table 4. Plasma glucose level at 0, 60 and 120 minutes in the course of OGTT 

up to 12 g.w., 13-24 g.w. and after 24 g.w. in 79 pregnant women with 

Hyperglycemia. 

Groups 0 min 60 min 120 min 

First trimester (up to 12 g.w.) n-11 

mean±SD 5.42±1.10 10.21±1.31 8.46±1.66 

95% CI for Mean 4.68-6.17 9.33-11.09 7.35-9.58 

Min – Max 4.65-8.56 6.85-11.72 4.66-11.41 

Second trimester (13-24 g.w.) n-18 

mean±SD 5.34±0.74 10.27±1.70 7.91±1.76 

95% CI for Mean 5.08-5.60 9.67-10.86 7.30-8.53 

Min – Max 4.24-8.09 5.43-13.86 4.39-11.47 

Third trimester (after 24 g.w.) n-50 

mean±SD 5.43±0.66 10.88±1.34 8.21±1.64 

95% CI for Mean 5.20-5.66 10.41-11.34 7.64-8.78 

Min - Max 4.4-7.79 7.54-13.79 4.33-11.50 

Total (n-79)    

mean±SD 5.39±0.76 10.52±1.52 8.12±1.68 

95% CI for Mean 5.22-5.56 10.18-10.8 7.74-8.50 

Min - Max 4.24-8.56 5.43-11.86 4.33-11.47 

No significant difference in glycemia was found between the 

three trimesters for each of the OGTT points (0, 60, 120 

minutes) in the groups of pregnant women with Hyperglycemia 

(up to 12 g.w, 13-24 g.w, after 24 g.w/), table 4. 
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The analysis of the group of 79 (14.4%) pregnant women 

with Hyperglycemia distributed according to the term of their 

pregnancy - before and after 24 g.w. showed that the 

frequency of the distribution almost doubled after 24 g.w. (P < 

0.01), relative to the total number of 547 screened pregnant 

women, Table 5. 

Table 5. Pregnant women (number and percentage) with Hyperglycemia - 

total, before and after 24 g.w. in all 547 pregnant women studied, according to 

the criteria of WHO, FIGO, NICE. 

Hyperglycemia Total Up to 24 g.w. After 24 g.w. 

Yes 79 (14.4%) 29 (5.3%) 50 (9.1%) 

No 468 (85.6%) 518 (94.7%) 497 (90.9%) 

Total 547 (100%) 547 (100%) 547 (100%) 

It turned out that the number and frequency of pregnant 

women with Hyperglycemia in the period up to 24 g.w. is 7.5% 

(29/386) and increases in the period after 24 g.w. reaching 31% 

(50/161), P < 0.01. There is a fourfold increase in frequency. 

Finally, additional analysis showed that Hyperglycemia was 

observed in 38% (11/29) of pregnant women up to 12 g.w. and 

it reaches 62% (18/29) - in the period 13-24 g.w. or almost 

doubling. 

In the following table 6 we present the level of glycemia 

during OGTT of pregnant women in the subgroup - up to 24 

g.w. and in subgroups – up to 12 g.w. and 13-24 g.w, with no 

significant difference in any of the values (NS). 

Table 6. Plasma glucose level at 0, 60, 120 minutes of OGTT in 29 pregnant 

women with Hyperglycemia in two subgroups - up to 12 g.w.versus 13-24 g.w. 

Gestational week 
Up to 12 g.w, 

11/29 (37.9%) 

13-24 g.w, 

18/29 (62.1%) 

Total up to 24 

g.w. 29 (100%) 

OGТТ –0 minute    

Mean±SD 5.43±1.17 5.51±0.87 5.49±0.95 

95% CI for Mean 4.59-6.26 5.08-5.94 5.13-5.85 

Min-Max 4.65-8.56 4.38-8.09 4.38-8.56 

OGТТ –60 minute    

Mean±SD 10.22±1.38 10.04±2.26 10.06±1.95 

95% CI for Mean 9.23-11.21 8.91-11.16 9.31-10.80 

Min-Max 6.85-11.72 5.43-13.86 5.43-13.86 

OGТТ –120 minute    

Mean±SD 8.51±1.74 7.81±1.62 7.99±1.67 

95% CI for Mean 7.25-9.75 7.01-8.61 7.35-8.62 

Min-Max 4.66-11.41 4.40-11.47 4.40-11.47 

It should be emphasized that there is no significant 

difference in glycemic values when comparing each point of 

OGTT between pregnant women up to 24 g.w. and those after 

24 g.w. (Table 2 and Table 3), NS. 

We applied the generally accepted population diagnostic 

criteria for diabetes in non-pregnant women and found that 

only 1.28% (7/547) pregnant women met them (WHO’2019, 

NICE’2015, FIGO’2015). In this small group of pregnant 

women, there is no evidence of previous GDM or Elevated 

blood sugar before pregnancy, and there is no evidence of 

antidiabetic treatment. Prior to pregnancy, 57% of women 

were obese or overweight. A history of diabetes mellitus (HD) 

in first degree relatives was found in only one pregnant 

woman and in another - a previous macrosomic baby 

weighing ≥4.5 kg. Four of these pregnant women (57%) had a 

known thyroid disease for which they were taking 

Levothyroxine. Table 7 presents the characteristics of these 7 

pregnant women. 

Table 7. Characteristics of the 7 pregnant women with newly diagnosed 

diabetes mellitus. 

Code 30 115 377 217 442 525 539 

Sequence pregnancy 1 1 1 3 2 1 4 

Gestational week 13 17 36 23 31 13 15 

Increased blood glucose 

before pregnancy 
No No No No No No No 

Previous GDM No No No No No No No 

Known DM No No No No No No No 

Treatment for DM No No No No No No No 

BMI before pregnancy 30.4 37.3 19.1 23.8 25.3 23.8 28.8 

BMI at screening 32.2 39.2 27.7 25.7 29.3 26.0 28.9 

A previous macrosomic 

baby ≥ 4.5 kg or a HD 
No 

Yes 

HD 
No 

Yes ≥ 

4 kg 
No No No 

Thyroid disease No Yes Yes Yes No Yes No 

Treatment with Levothyro 

xin 
No Yes Yes Yes No Yes No 

Table 8 presents the data from OGTT in these 7 women with 

newly diagnosed Diabetes mellitus ie. Diabetes in Pregnancy 

(DIP) at different stages of their pregnancy - from 13 g.w. to 

36 g.w. 

Table 8. Plasma glucose level during OGTT - 0, 60, 120 minutes in 7 pregnant 

women with newly diagnosed Diabetes in Pregnancy. 

Code 0 minute 60 minute 120 minute 

30* 8.56 11.03 8.19 

115* 8.09 7.03 4.40 

377 7.79 9.32 5.39 

217** 5.42 11.91 11.37 

442 5.23 10.23 11.15 

525 4.81 11.72 11.41 

539** 4.79 11.10 11.47 

*BMI - ≥ 30 kg/m2; **BMI - 25.00-29.00 kg/m2 (before pregnancy) 

5. Discussion 

In the Bulgarian Recommendations on Diabetes from 2019 

of Bulgarian Society of Endocrinology (BSE) [11] a special 

section is dedicated to Screening for Gestational Diabetes. It is 

recommended that OGTT be performed in women at 

increased risk of developing diabetes at the first prenatal 

consultation, using the usual WHO criteria for the diagnosis of 

diabetes. Screening for Diabetes mellitus with OGTT is 

performed during 24 - 28 weeks of pregnancy in all pregnant 

women who have not been diagnosed with Diabetes mellitus 

in early pregnancy, with a plasma glucose test. 

Following the already mentioned criteria of the 

international organizations WHO, NICE, FIGO, as well as 

those of BSE for assessment of glucose tolerance disorders in 

the course of OGTT in pregnant women, we divided and 

analyzed our 547 pregnant women in two main groups - with 

Hyperglycemia (n-79) and with Normoglycemia (n-468). Our 

incidence of Hyperglycemia of 14.4% during pregnancy is 

within the expected range and presented in various studies. 
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The International Diabetes Federation states that about 15% of 

pregnant women in the world develop GDM during pregnancy 

and this frequency varies in different parts of the world [12]. 

In our material, when comparing each point of the glycemia 

curves in the course of OGTT in pregnant women, those with 

Hyperglycemia differed significantly from the group of 

pregnant women with Normoglycemia (P < 0.001), Table 1. 

When comparing the glycemia curve of OGTT in pregnant 

women in the two major groups - before and after 24 g.w., in 

the groups with Hyperglycemia and Normoglycemia of the 

same gestational week, the differences were also significant (P 

< 0.001), Table 2 and Table 3. 

In addition, comparisons of these curves were made only 

for the group of pregnant women with Hyperglycemia for the 

three periods of pregnancy - up to 12 g.w, 13-23 g.w. and after 

24 g.w. finding no significant difference (NS), Table 4. 

Therefore, glycemic disorders are present in all stages of 

pregnancy and they are of identical severity. For us, the 

analysis of the frequency of Hyperglycemia, which is a 

common disorder during pregnancy, was much more 

important and was analyzed in detail, as in the three periods of 

pregnancy - up to 12 g.w, 13-24 g.w. and after 24 g.w, and in 

both major periods before and after 24 g.w. 

During the first period up to 24 g.w. we identified 29 

pregnant women with Hyperglycemia versus 50 pregnant 

women with Hyperglycemia in the next period after 24 g.w. 

This means that up to 24 g.w. the incidence of 

Hyperglycaemia was 5.3% (29/547) compared to a total of 

547 women studied, and after 24 g.w. - 9.1% (50/547), P < 

0.01 or there is almost a double increase during pregnancy. 

It turned out, that the number and frequency of pregnant 

women with Hyperglycemia increased significantly during 

pregnancy compared to each period - from 7.5% (29/386) up 

to 24 g.w. the frequency reached 31% (50/161) after 24 g.w, P 

< 0.01. In fact, there is a fourfold increase in the incidence of 

the disorder after 24 g.w. and screening for dysglycemia is 

particularly important at this period. 

This phenomenon of increase in the incidence of cases of 

Hyperglycemia during pregnancy can be seen in the 

comparison within each of the small periods up to 12 g.w. and 

13-24 g.w, when a total of 29 pregnant women with 

Hyperglycaemia were identified for these two 12-week periods. 

There is almost a double increase - from 38% (11/29) for the 

subgroup of pregnant women up to 12 g.w. and reached to 62% 

(18/29) for the subgroup of pregnant women 13-24 g.w. It 

should be noted that the level of glycemia during OGTT of 

pregnant women in both subgroups - up to 12 g.w. and 13-24 

g.w, showed no significant difference at any of the points (NS). 

Therefore, the severity of the disturbance of glycemic control 

is present in the first 12 g.w. and is identical for the two early 

periods of pregnancy - up to 12 g.w. and 13-24 g.w. 

The prevalence of pregestational and gestational diabetes is 

increasing worldwide. In pregnancies complicated by 

Diabetes, placental dysfunction and hormonal changes can 

occur, leading to a number of complications [13]. 

Normal pregnancy is associated with the development of 

insulin resistance, especially from the second trimester, and is 

similar to that found in type 2 diabetes. These changes 

facilitate glucose transport through the placenta to ensure 

normal fetal growth and development [1, 14, 15]. If maternal 

gestational insulin resistance becomes too pronounced, then 

maternal GDM may be diagnosed. Traditionally, GDM is 

defined as any Hyperglycemia that is first identified during 

pregnancy, including pre-existing undiagnosed diabetes / 

hyperglycemia [16]. 

We strictly followed the diagnostic algorithm and 

interpretation of the results according to the criteria in the 

recommendations of established international organizations 

[17, 18]. Thus, we diagnosed 7 (1.28%) pregnant women with 

Diabetes in Pregnancy (DIP). According to the International 

Diabetes Federation (2019), about 16.8% of women have 

some form of Hyperglycemia during pregnancy. About 16% 

of them have Pre-pregnancy Diabetes or Diabetes in 

Pregnancy, and 84% have GDM [2]. In our material of all 79 

pregnant women with Hyperglycemia in 8.9% (7/79) of them 

refers to Diabetes in Pregnancy (DIP). It should be 

emphasized that these pregnant women have newly diagnosed 

Diabetes mellitus first established during pregnancy, 

according to generally accepted population diagnostic criteria 

for diabetes in non-pregnant (standard OGTT 75 g glucose). 

In these pregnant women, obesity / overweight is present in 

57% of cases. During pregnancy, obese women became more 

obese and all other pregnant women became overweight. 

None of this group of pregnant women was left with a normal 

BMI during their pregnancy. Hypothyroidism treated with 

Levothyroxin diagnosed before pregnancy had 57% of these 

pregnant women, and in two of the pregnant women this was 

the third risk factor for diabetes. Of the other risk factors, there 

was only in one case with previous macrosomic baby 

weighing 4.5 kg or above and in another with history of 

diabetes mellitus in first degree relatives. 

It should be noted that the diagnosis of diabetes in these 

pregnant women was made for the first time at this point in 

their pregnancy, although five of them had one risk factor and 

two pregnant women had three risk factors. Therefore, all 

pregnant women in this group had risk factors for diabetes, but 

missed prenatal screening. This OGTT is performed in: 2 

pregnant women - on 13 g.w., 2 pregnant women - on 15-17 

g.w. and the other 3 pregnant women - after 31 g.w. and it is 

too late to diagnose impaired glucose tolerance. And all this is 

allowed, although for at least 15 years the importance of 

pre-conception intervention is emphasized, because 30-90% 

of women have at least one risk factor - anemia, malnutrition, 

obesity, diabetes, hypertension, thyroid disorders. Preliminary 

diagnosis and correction of the respective disorders would 

make the subsequent desired pregnancy successful [19]. 

6. Conclusion 

In the studied population of pregnant women in 14.4% 

Hyperglycemia was found, as 5.3% of the cases were up to 24 

g.w. and 9.1% - after 24 g.w. Therefore, it is imperative that a 

classic OGTT be performed as soon as pregnancy is 

established to determine the glucose status of the pregnant 
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woman. Although the percentage of cases of Diabetes in 

pregnancy (DIP) is too small, its timely diagnosis is extremely 

important. In this small group of 7 pregnant women in our 

material there is one risk factor for diabetes, and in two of 

them - even three risk factors. This indicates that verbal 

screening is a useful first step in selecting pregnant women for 

glucose tolerance screening. Thus, it is common to perform 

the classic OGTT to identify not only the possible presence of 

Gestational diabetes mellitus (GDM), but also the much rarer 

Diabetes in pregnancy (DIP) according to the relevant 

diagnostic criteria. All this is in the interest of the pregnant 

woman, the fetus and society, in order to create and give birth 

to a healthy generation. 

In this regard, the need to conduct a follow-up study on the 

same group of surveyed women should be emphasized, as the 

current project was a cross-sectional study. Thus, early 

detection of Diabetes in Pregnancy (DIP) will ensure timely 

and complete treatment of women with newly diagnosed 

diabetes, which may determine their future. Pregnant women 

with GDM must be monitored by their personal General 

practitioners/Endocrinologists according to the rules of 

consensus and standards of International Diabetes 

organizations, as well as our National association. 
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