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              Gestational diabetes (GDM) is one of the major problems 

experienced in pregnancy and contributes to complications of varying 

degrees. Our study tries to evaluate the maternal and fetal complications in 

GDM women in the western region of Algeria. Methods: We carried out a 

prospective study on 472 pregnant women whom 236 have gestational 

diabetes trouble, and 236 women non-diabetic. These patients were screened 

and followed up from November 2019 to July 2021 in the maternity 

department of the University Hospital Establishment of Oran city. Results: 

The rate of Body Mass Index (BMI)>25Kg/m2, maternal age>30 years, parity 

rate ≥2 in DGM women was higher than that of controls. The frequency of 

pregnancy-induced hypertension and obstetric pathologies of vascular origin 

HELLP Syndrome were significantly higher in GDM than non-GDM groups, 

respectively 10.4% vs 4.4% (p<0.001) and 2.3% vs 0.6 % (p=0.030). 

Moreover, the rate of Hypercholesterolemia, proteinuria, urea and creatinine 

levels were also higher in GDM group. Concerning the delivery induction, 

cesarean sections performed or scheduled and premature delivery, the rate 

was higher in GDM patients than in controls, respectively (24.2% vs 21.6%, 

p=0.268), (30.3% vs 24.8%, p=0.016), (1.9% vs 0.4%, p=0.033). The 

frequency of macrosomia in neonates, congenital malformations and glycemic 

imbalance,was significantly higher in GDM compared to Non-GDM groups, 

respectively (7.2 vs 3.4 %, p= 0.007), (3.8 vs 0.4%, p< 0.001), (6.4 vs 

0.8%,p< 0.001). Conclusions: The real challenge will be to carry out regular 

monitoring, intensive care for pregnant women to prevent the risks of 

gestational diabetes. 

 

INTRODUCTION 

           Gestational diabetes (GDM) is characterized by an increase in blood sugar levels 

and generally discovered in the second half of pregnancy, which changes the maternal 

metabolism (Szymanska et al., 2008), due to insulin resistance, caused by the gradual 

increase of the production of "anti-insulin" hormones (for example, placental hormones, 

cortisol and growth hormones) during pregnancy; which reduce the effects of insulin on 

the body (Shalayel et al.,2011), and also due to a high sugar diet (Shin et al., 2015).  

http://www.eajbsc.journals.ekb.eg/
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           The prevalence of GDM varies 

according to the Continents: 13.61% in 

Africa (Muche et al., 2019), 11.5% in Asia 

(Lee et al., 2018), 7.6% in America 

(Casagrande et al., 2018), 5.4% in Europe 

(Eades et al., 2017), and sometimes it 

varies even within the same country 

according to the ethnic origin of the 

inhabitants, the method of screening, the 

diagnostic criteria used and the prevalence 

of type 2 diabetes (T2DM) in each country 

(Choudhury & Devi Rajeswari, 2021).  

            Fetal and maternal complications 

can be caused by a poor control or 

untreated GDM (American Diabetes 

Association, 2019). Pregnant women with 

GDM tend to have a high-risk of abortion, 

hypertension, preeclampsia (Huang et al., 

2015), polyhydramnios, premature rupture 

of membranes and cesarean section 

(Choudhury & Devi Rajeswari, 2021; 

« Hyperglycemia and Adverse Pregnancy 

Outcomes », 2008; Najafi et al., 2019). The 

newborn may also suffer from congenital 

deformities, birth defects as shoulder 

dystocia (Bartolo et al., 2016), 

hypoglycemia, respiratory distress 

syndrome, neonatal trauma, macrosomia, 

premature births or even infant mortality 

(Sunjaya & Sunjaya, 2018). Because of the 

high prevalence of GDM during these last 

decades, and its serious complications. 

           We aimed to conduct a prospective 

study on women with and without GDM, in 

order to assess and compare the follow up 

of maternal, fetal and neonatal 

complications during their pregnancy.  

MATERIALS AND METHODS 

Patients: 

             This prospective study was carried 

out at the level of maternity department of 

the University Hospital Establishment 

UHE 1st November of Oran, western 

Algeria, from November 2019 to July 

2021. We recorded 236 patients with 

gestational diabetes diagnosed according to 

the World Health Organization (WHO) 

2013 criteria, and 236 women without 

GDM as control (non-GDM group).  

The diagnosis and the follow-up of the 

participants were carried out by a 

gynecologist or a diabetologist, from their 

1st medical examination until the day they 

leave the establishment after childbirth.  

              Patients presenting GDM, had 

benefited a regular follow-up to control 

their pregnancies course and their glycemic 

balance.  

              Personal data (age, Body Mass 

Index (BMI), parity, weight gain), 

evaluation of maternal complications 

(hypertension (AHT), preeclampsia, 

HELLP syndrome (hemolysis, elevated 

liver enzymes and low platelets), 

hydramnios, hypercholesterolemia, 

hospitalization), delivery characteristics 

(induction of delivery, cesarean and 

premature delivery, birth defects), fetal and 

neonatal characteristics complications 

(macrosomia, respiratory distress, neonatal 

hypoglycemia, neonatal intensive care, 

neonatal death) during pregnancy were 

recorded from the medical file of each 

patient. 

Patient hospitalization was necessary when 

the blood glucose values were abnormal or 

in the event of a premature delivery risk.  

             Each delivery that occurs before 37 

weeks of amenorrhea (WA) was considered 

as premature delivery. Perinatal mortality 

included all spontaneous or medically 

interventional fetal deaths from 22 WA, 

stillbirths, as well as newborn deaths before 

the seventh day of life. Congenital 

malformations included all malformations 

seen in newborns or in fetuses that died 

after 22 weeks. 

Monitoring of the child blood sugar was 

performed every 2 hours at least the first 24 

hours after childbirth and the value of 

glucose was defined as hypoglycemia if it 

less than 0.40 g/L. Preeclampsia was 

defined by the occurrence of hypertension 

greater than or equal to 140 mmHg systolic 

 

 and 90 mmHg diastolic and proteinuria 

greater than 300 mg /24 hours. HELLP 

syndrome is often diagnosed during the 

https://www.swissmom.ch/fr/grossesse/aspects-medicaux/desagrements-de-a-a-z/hypertension/
https://www.swissmom.ch/fr/grossesse/aspects-medicaux/complications/preeclampsie/
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monitoring of preeclampsia, when the 

blood test showed an increase in liver 

enzymes, thrombocytopenia, intravascular 

hemolysis. 

              Macrosomia was defined as a fetal 

birth weight ≥ 4000 g. 

Statistical Analysis: 

              Regarding to the statistical 

analysis, the results of qualitative data were 

presented as frequencies, and quantitative 

data were presented as mean with standard 

deviation (SD). For comparison test, 

continuous variables were tested using the 

independent sample t test, Pearson chi-

square test (χ2) was used for categorical 

variables. The level of significance was at 

p-value <5%. All data were processed and 

analyzed using SPSS 22.0 (Statistical 

Package for the Social Sciences, IBM 

Corporation; Chicago, IL. August 2013). 

 

RESULTS  

           Totally 472 pregnant women were 

involved in this prospective study, with the 

mean age of GDM and Non-GDM patients 

respectively of 32.86 ± 5.608 and 31.08 ± 

4.748 years (p< 0.001). The most interval 

age affected by GDM was comprised 

between 30 and 34 years (15.04%) (Fig. 1), 

and almost a quarter of these GDM patients 

gave birth at least twice (24.2%) and were 

more frequently overweight (BMI> 25 

kg/m2) (33.2%) compared to non-diabetic 

women (20.3%) (p< 0.001). 

 

 
Fig. 1. Distribution of patients according to their interval age. 
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             The analysis of personal 

characteristics of both pregnant women 

groups such as age, parity, BMI, and 

weight gain are shown in Table1, whereas, 

the results analysis of maternal complications 

during the pregnancy are shown in Table 2. 

Among the principal interesting data, the 

AHT was shown to be significantly higher 

in the GDM group (10.4%) compared to 

the non-GDM group (4.4%) (p< 0.001), 

and the rate of urine albumins greater than 

300 mg /24 hours was four times higher in 

GDM group (6.4% vs 1.7%) (p <0.001). 

HELLP Syndrome was significantly noted 

in GDM group (2.3% vs 0.6%) (p= 0.030). 

Moreover, almost a third of our patients 

were suffering from anemia (28.9%). The 

delivery characteristics data for GDM and 

Non-GDM groups are listed in Table 3. 

            In our pregnant patients, the mean 

term of delivery recorded was 39.2 weeks 

(27-42 weeks), and the rate of preterm birth 

in the GDM group was significantly higher 

than in non-GDM group (1.9% vs 0.4%) (p 

= 0.033). 

            More than half of patients gave 

birth by cesarean section (55.1%), while 

only 19.7% of cases had a vaginal route 

birth. Fetal and neonatal characteristics are 

indicated in Table 4. Regarding to 

childbirth complications, the shoulder 

dystocia as well macrosomia was 

significantly increased in GDM group (p < 

0.05), however, no significant differences 

were found between two groups regarding 

to the intensive care as well as the neonatal 

death (p > 0.05).  

 

Table 1. Personal characteristics of studied patients. 

 
(1) means were compared with independent sample t-test, (2) Pearson chi-square test (χ2), (*) p< 0.05 was 

considered as significant. 

 

Table 2. Maternal complications of GDM and Non-GDM groups. 

 
(1) Pearson chi-square test (χ2), (2) means were compared with independent sample t-test, (*) p< 0.05 was 

considered as significant. 
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Table 3. Delivery characteristic and Childbirth complications of GDM and Non-GDM 

groups. 

  
(1) Pearson chi-square test (χ2), (2) means were compared with independent sample t-test, (*) p< 0.05 was 

considered as significant. 

 

Table 4. Fetal and neonatal complications of GDM and Non-GDM groups  

 
(1) means were compared with independent sample t-test, (2) Pearson chi-square test (χ2), (*) p< 0.05 was 

considered as significant. 

 

DISCUSSION 

            In the present study, the clinical 

data of 472 patients from Oran city, 

western Algeria region, were 

prospectively analyzed and the results 

indicated that the average age of 

pregnancy at the first medical 

examination at diabetology department 

was 10.31 ± 6.349 WA. Concerning the 

analysis of the maternal complications 

during the pregnancy, the results showed 

a high rate of hypertension and HELLP 

syndrome in the GDM group. 

            Some factors existed in  GDM 

women such as an increase in insulin, 

endothelial dysfunction caused by 

hyperinsulinemia, amplified by lipid 

abnormalities and activation of adrenal 

nervous were hypothesized to be 

involved in pathogenesis of hypertension 

during pregnancy (Szymanska et al., 

2008).  

            Several studies have reported an 

increased risk of gestational hypertension 

and preeclampsia in pregnancies 

complicated by diabetes, and GDM is 

often considered as a risk factor of 

developing preeclampsia (Carpenter, 
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2007; Ottanelli et al., 2020). A study 

conducted in 2018 by Cao et al., 

suggested that high blood glucose levels 

detected during pregnancy affects other 

tissues, especially small blood vessels. 

Consequently, hypertrophy and 

proliferation of smooth vascular tissues 

may contribute to the association 

between GDM and the subsequent 

development of preeclampsia (Cao et al., 

2018). Although, the mechanisms remain 

to be elucidated, many studies have 

suggested that hyperglycemia has a role 

in the etiology of this disease (Cao et al., 

2018; Warrington et al., 2013). In the 

literature, the data about association 

between GDM and preeclampsia are 

contradictory. Östlund et al. had found 

that there is a significant association 

(Östlund et al., 2004) while, no 

association was observed in Vivet-

Lefébure et al. study (Vivet-Lefébure et 

al., 2007). Similarly, no statistical 

significant association between GDM and 

preeclampsia was detected in our 

patients, despite the increased proteinuria 

levels and the highest rate of THA in 

GDM group. 

            In our series, 2.3% of GDM 

women were affected by HELLP 

syndrome, this result is in agreement with 

a recent study of Lisonkova et al. in 

which had reported that a high 

association between HELLP Syndrome 

and GDM exists (Lisonkova et al., 2020), 

but to specify the real relationship 

between the GDM and the appearance of 

vascular systems pathologies, further 

studies with better control of many 

confounding factors were required. 

            The increased creatinine levels 

detected in GDM plasma of our patients 

might be due to the alteration of kidneys 

function or to the increased blood flow 

and glomerular filtration during 

pregnancy. 

            An American multicenter, 

randomized trial study conducted on 958 

pregnant women by Landon et al. have 

found that the rate of prematurity was 

similar in GDM and Non-GDM groups. 

They suggested that the increased risk of 

preeclampsia in GDM patients could 

partly explain the increased rate of 

prematurity (Landon et al., 2009), 

however, in our study the rate of 

prematurity was higher in GDM group 

but no significant difference of 

preeclampsia rate was found. Our result 

corroborates with those found by HAPO 

study carried out on 25,505 pregnant 

women at 15 centers in nine 

countries which showed that there is a 

significant and continuous relationship 

between the risk of premature birth and 

the elevation glycemia (« Hyperglycemia 

and Adverse Pregnancy Outcomes », 

2008), 

              As in other series (Olerich et al., 

2021; Sudasinghe et al., 2018), we 

observe a wider practice of delivery 

induction in the GDM group with more 

frequent recourse to cesarean section, in 

both scheduled delivery or during labor. 

The practice of delivery induction, 

usually performed in the high-risk 

pregnancy department around 38 or 39 

WA, is justified by the desire to attempt a 

vaginal birth when the risks associated to 

macrosomia were reduced. 

             The rate of cesarean sections in 

our study was about 30 % in GDM 

group, these results were consistent with 

those found in previous studies which 

showed that the emergency cesarean 

section rate was increased significantly 

among GDM women (Boriboonhirunsarn 

& Waiyanikorn, 2016; Goldman et al., 

1991; Naylor, 1996).The most likely 

reason for the increased cesarean section 

in GDM patients is the elevated fetal 

weight (Xiong et al., 2001), the reduction 

of the risk of instrumental delivery use 

and shoulder dystocia(Ovesen et al., 

2015)which can be caused by fetal 

macrosomia. This neonatal complication 

remains the main consequence of this 

obstetric pathology and, at the same time, 

the first objective of the management of 

the GDM. Excessive fetal weight is the 
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consequence of fetal hyperinsulinemia 

which results from increased maternal-

fetal transfer of glucose and other 

nutrients (Xiong et al., 2001). Our result 

agreed several studies that have found 

that the incidence of macrosomia was 

significantly higher in GDM women 

(Gasim, 2012; Jensen et al., 2000; 

Ovesen et al., 2015).  

             Moreover, it’s known that GDM 

was associated with a significant number 

of adverse neonatal outcomes.  Newborns 

were more likely to be admitted to 

neonatal intensive care unit because of 

their respiratory distress and 

hypoglycemia. Also, a high rate of 

malformation and neonatal death were 

more observed in GDM group, these 

results are consistent with previous 

studies which found an association 

between these neonatal complications 

and gestational diabetes (Bener, 2011; 

Karasneh et al., 2021; Kc et al., 2015).  

Limitations of Our Study:  

            Our study was conducted on a 

population of 472 pregnant women in 

which medical data are collected from 

one center, and a multicentric study 

would be preferable to follow up a larger 

number of patients affected by GDM. 

Conclusions 

             The obtained results allowed us 

to clearly identified the most important 

maternal and fetal complications linked 

to GDM. Among them AHT, HELLP 

syndrome, cesarean section, prematurity, 

congenital deformities, respiratory 

distress, hypoglycemia and macrosomia. 

An active management of GDM is 

recommended to avoid or reduce 

maternal and neonatal complications, the 

real challenge for health professionals 

will be to carry out a regular monitoring, 

an intensive care, and to sensitize and 

improving the lifestyle of these pregnant 

women.  

Ethics Approval: The experiments were 

approved by the Institutional Board 

Review and Ethics Committee of the 

University Department of Biology, 

Djillali Liabes University of Sidi Bel 

Abbes. 

List of Abbreviations: 

GDM: Gestational diabetes mellitus; 

T2DM: Type 2 diabetes mellitus; UHE: 

University Hospital Establishment; 

WHO: the world health organization; 

BMI: body mass index; WA: weeks of 

amenorrhea; AHT: arterial hypertension, 

HELLP syndrome: hemolysis, elevated 

liver enzymes and low platelets 

syndrome;    

Consent for Publication:Not applicable.  

Availability of Data and Materials:Not 

applicable.  

Competing Interests:The authors 

declare that they have no competing 

interests 

Funding: Not applicable.  

 

REFERENCES 

American Diabetes Association. (2019). 2. 

Classification and Diagnosis of 

Diabetes: Standards of Medical Care 

in Diabetes—2019. Diabetes Care, 

42(Supplement 1), S13‑S28. https:// 

doi.org/10.2337/dc19-S002 

Bartolo, S., Vambergue, A., & Deruelle, 

P. (2016). Le dépistage du diabète 

gestationnel : Encore de nombreuses 

questions non résolues. La Revue 

Sage-Femme, 15(3), 112‑119. https: 

//doi.org/10.1016/j.sagf.2016.04.005 

Bener, A. (2011). Prevalence of 

gestational diabetes and associated 

maternal and neonatal complications 

in a fast-developing community: 

Global comparisons. International 

Journal of Women’s Health, 367. 

https://doi.org/10.2147/IJWH.S2609

4 

Boriboonhirunsarn, D., & Waiyanikorn, 

R. (2016). Emergency cesarean 

section rate between women with 

gestational diabetes and normal 

pregnant women. Taiwanese 



Ibtissem Boukhari et al. 62 

Journal of Obstetrics and 

Gynecology, 55(1), 64‑67. https:// 

doi.org/10.1016/j.tjog.2015.08.024 

Cao, W., Wang, X., Chen, T., Xu, W., 

Feng, F., Zhao, S., Wang, Z., Hu, 

Y., & Xie, B. (2018). Maternal 

lipids, BMI and IL‑17/IL‑35 

imbalance in concurrent gestational 

diabetes mellitus and preeclampsia. 

Experimental and Therapeutic 

Medicine. https://doi.org/10.3892/ 

etm.2018.6144. 

Carpenter, M. W. (2007). Gestational 

Diabetes, Pregnancy Hypertension, 

and Late Vascular Disease. Diabetes 

Care, 30(Supplement 2), 

S246‑S250. https://doi.org/10.2337/ 

dc07-s224. 

Casagrande, S. S., Linder, B., & Cowie, 

C. C. (2018). Prevalence of 

gestational diabetes and subsequent 

Type 2 diabetes among U.S. 

women. Diabetes Research and 

Clinical Practice, 141, 200‑208. 

https://doi.org/10.1016/j.diabres.201

8.05.010 

Choudhury, A. A., & Devi Rajeswari, V. 

(2021). Gestational diabetes 

mellitus—A metabolic and 

reproductive disorder. Biomedicine 

& Pharmacotherapy, 143, 112183. 

https://doi.org/10.1016/j.biopha.202

1.112183. 

Eades, C. E., Cameron, D. M., & Evans, J. 

M. M. (2017). Prevalence of 

gestational diabetes mellitus in 

Europe: A meta-analysis. Diabetes 

Research and Clinical Practice, 

129, 173‑181. https://doi.org/10. 

1016/j.diabres.2017.03.030. 

Gasim, T. (2012). Gestational Diabetes 

Mellitus: Maternal and Perinatal 

Outcomes in 220 Saudi Women. 

Oman Medical Journal, 27(2), 

140‑144. https://doi.org/10.5001/ 

omj.2012.29. 

Goldman, M., Kitzmiller, J. L., Abrams, 

B., Cowan, R. M., & Laros, R. K. 

(1991). Obstetric Complications 

With GDM: Effects of Maternal 

Weight. Diabetes, 40 

(Supplement_2), 79‑82. https:// 

doi.org/10.2337/diab.40.2.S79 

Huang, T., Rifas-Shiman, S. L., Ertel, K. 

A., Rich-Edwards, J., Kleinman, K., 

Gillman, M. W., Oken, E., & James-

Todd, T. (2015). Pregnancy 

Hyperglycaemia and Risk of 

Prenatal and Postpartum Depressive 

Symptoms: Pregnancy 

hyperglycaemia and perinatal 

depression. Paediatric and 

Perinatal Epidemiology, 29(4), 

281‑289. https://doi.org/10.1111/ 

ppe.12199. 

Hyperglycemia and Adverse Pregnancy 

Outcomes. (2008). New England 

Journal of Medicine, 358(19), 

1991‑2002. https://doi.org/10.1056/ 

NEJMoa0707943 

Jensen, D. M., Sorensen, B., Feilberg-

Jorgensen, N., Westergaard, J. G., & 

Beck-Nielsen, H. (2000). Maternal 

and perinatal outcomes in 143 

Danish women with gestational 

diabetes mellitus and 143 controls 

with a similar risk profile. Diabetic 

Medicine, 17(4), 281‑286. https:// 

doi.org/10.1046/j.1464-5491. 2000. 

00268.x. 

Karasneh, R. A., Migdady, F. H., Alzoubi, 

K. H., Al-Azzam, S. I., Khader, Y. 

S., & Nusair, M. B. (2021). Trends 

in maternal characteristics, and 

maternal and neonatal outcomes of 

women with gestational diabetes: A 

study from Jordan. Annals of 

Medicine and Surgery, 67, 102469. 

https://doi.org/10.1016/j.amsu.2021.

102469. 

Kc, K., Shakya, S., & Zhang, H. (2015). 

Gestational Diabetes Mellitus and 

Macrosomia: A Literature Review. 

Annals of Nutrition and Metabolism, 

66(Suppl. 2), 14‑20. https://doi.org/ 

10.1159/000371628. 

Landon, M. B., Spong, C. Y., Thom, E., 

Carpenter, M. W., Ramin, S. M., 

Casey, B., Wapner, R. J., Varner, M. 

W., Rouse, D. J., Thorp, J. M., 



Follow Up of Maternal and Fetal Complications in Gestational Diabetes Women in Western Algeria 

 

 

 

 

 

 

63 

Sciscione, A., Catalano, P., Harper, 

M., Saade, G., Lain, K. Y., Sorokin, 

Y., Peaceman, A. M., Tolosa, J. E., 

& Anderson, G. B. (2009). A 

Multicenter, Randomized Trial of 

Treatment for Mild Gestational 

Diabetes. New England Journal of 

Medicine, 361(14), 1339‑1348. 

https://doi.org/10.1056/NEJMoa090

2430. 

Lee, K. W., Ching, S. M., Ramachandran, 

V., Yee, A., Hoo, F. K., Chia, Y. C., 

Wan Sulaiman, W. A., Suppiah, S., 

Mohamed, M. H., & Veettil, S. K. 

(2018). Prevalence and risk factors 

of gestational diabetes mellitus in 

Asia: A systematic review and meta-

analysis. BMC Pregnancy and 

Childbirth, 18(1), 494. https:// 

doi.org/10.1186/s12884-018-2131-4 

Lisonkova, S., Razaz, N., Sabr, Y., 

Muraca, G., Boutin, A., Mayer, C., 

Joseph, K., & Kramer, M. (2020). 

Maternal risk factors and adverse 

birth outcomes associated with 

HELLP syndrome: A 

population‐based study. BJOG: An 

International Journal of Obstetrics 

& Gynaecology, 127(10), 1189‑ 

1198. https://doi.org/10.1111/ 1471-

0528.16225. 

Muche, A. A., Olayemi, O. O., & Gete, Y. 

K. (2019). Prevalence and 

determinants of gestational diabetes 

mellitus in Africa based on the 

updated international diagnostic 

criteria: A systematic review and 

meta-analysis. Archives of Public 

Health, 77(1), 36. https://doi.org/10. 

1186/s13690-019-0362-0. 

Najafi, L., Abedini, A., Kadivar, M., 

Khajavi, A., Bordbar, A., Noohi, A. 

H., Mashak, B., Hashemnejad, M., 

Khamseh, M. E., & Malek, M. 

(2019). Gestational diabetes 

mellitus: The correlation between 

umbilical coiling index, and 

intrapartum as well as neonatal 

outcomes. Journal of Diabetes & 

Metabolic Disorders, 18(1), 51‑57. 

https://doi.org/10.1007/s40200-019-

00389-z. 

Naylor, C. D. (1996). Cesarean Delivery 

in Relation to Birth Weight and 

Gestational Glucose Tolerance: 

Pathophysiology or Practice Style? 

JAMA, 275(15), 1165. https://doi. 

org/10.1001/jama.1996.0353039003

1030. 

Olerich, K., Fay, E., & Hwang, J. (2021). 

185 Cesarean section rates by 

induction of labor indication in 

diabetic pregnancies. American 

Journal of Obstetrics and 

Gynecology, 224(2), S124‑S125. 

https://doi.org/10.1016/j.ajog.2020.1

2.207. 

Östlund, I., Haglund, B., & Hanson, U. 

(2004). Gestational diabetes and 

preeclampsia. European Journal of 

Obstetrics & Gynecology and 

Reproductive Biology, 113(1), 

12‑16. https://doi.org/10.1016/j. 

ejogrb.2003.07.001 

Ottanelli, S., Napoli, A., Festa, C., 

Clemenza, S., & Mecacci, F. (2020). 

Hypertension and Preeclampsia in 

Pregnancy Complicated by 

Diabetes. In A. Lapolla & B. E. 

Metzger (Éds.), Frontiers in 

Diabetes (Vol. 28, p. 171‑182). S. 

Karger AG. https://doi.org/10.1159/ 

000480173. 

Ovesen, P. G., Jensen, D. M., Damm, P., 

Rasmussen, S., & Kesmodel, U. S. 

(2015). Maternal and neonatal 

outcomes in pregnancies 

complicated by gestational diabetes. 

A nation-wide study. The Journal of 

Maternal-Fetal & Neonatal 

Medicine, 28(14), 1720‑1724. https: 

//doi.org/10.3109/14767058.2014.96

6677. 

Shalayel MHF, Noaemi MC, Ahmed SAM. 

Insulin resistance in the third 

trimester of pregnancy suffering 



Ibtissem Boukhari et al. 64 

from gestational diabetes mellitus or 

impaired glucose tolerance. In: 

Radenkovic M, editor. Gestational 

Diabetes, Croatia: In Tech; 

http://www.intechopen.com/books/g

estational-diabetes/insulin-

resistance-in-the-third-trimester-of-

pregnancy-suffering-from-

gestational-diabetes-mellitus.net/; 

2011. (s. d.). 

Shin, D., Lee, K., & Song, W. (2015). 

Dietary Patterns during Pregnancy 

Are Associated with Risk of 

Gestational Diabetes Mellitus. 

Nutrients, 7(11), 9369‑9382. 

https://doi.org/10.3390/nu7115472. 

Sudasinghe, B. H., Wijeyaratne, C. N., & 

Ginige, P. S. (2018). Long and 

short-term outcomes of Gestational 

Diabetes Mellitus (GDM) among 

South Asian women – A 

community-based study. Diabetes 

Research and Clinical Practice, 

145, 93‑101. https://doi.org/10. 

1016/j.diabres.2018.04.013. 

Sunjaya, A. P., & Sunjaya, A. F. (2018). 

Diabetes in pregnancy and infant 

mortality: Link with glycemic 

control. Diabetes & Metabolic 

Syndrome: Clinical Research & 

Reviews, 12(6), 1031‑1037. https:// 

doi.org/10.1016/j.dsx.2018.06.019. 

Szymanska, M., Bomba-Opon, D. A., & 

Wielgos, M. (2008). Blood pressure 

and lipid changes in gestational 

diabetes mellitus. Neuro 

Endocrinology Letters, 29(3), 

328‑333. 

Vivet-Lefébure, A., Roman, H., Robillard, 

P.-Y., Laffitte, A., Hulsey, T. C., 

Camp, G., Marpeau, L., & Barau, G. 

(2007). Conséquences obstétricales 

et néonatales du diabète gestationnel 

dans la population du sud de l’île de 

la Réunion. Gynécologie 

Obstétrique & Fertilité, 35(6), 

530‑535. https://doi.org/10.1016/j. 

gyobfe.2007.04.010. 

Warrington, J. P., George, E. M., Palei, A. 

C., Spradley, F. T., & Granger, J. P. 

(2013). Recent Advances in the 

Understanding of the 

Pathophysiology of Preeclampsia. 

Hypertension, 62(4), 666‑673. https: 

//doi.org/10.1161/HYPERTENSIO

NAHA.113.00588. 

World Health Organization (WHO). 

Diagnostic criteria and classification 

of hyperglycaemia first detected in 

pregnancy. 2013. Available from: 

Http://apps.who.int/iris/bitstream/10

665/85975/1/WHO_NMH_MND_13

.2_eng.pdf. (s. d.). 

Xiong, X., Saunders, L. D., Wang, F. L., 

& Demianczuk, N. N. (2001). 

Gestational diabetes mellitus: 

Prevalence, risk factors, maternal 

and infant outcomes. International 

Journal of Gynecology & 

Obstetrics, 75(3), 221‑228. https:// 

doi.org/10.1016/S0020-

7292(01)00496-9. 

 

 

 

  

. 

 

 

 

 

. 

 


