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ABSTRACT 
 
The prevalence of all types of diabetes mellitus is increasing worldwide. Diabetes is a common metabolic 
complication of pregnancy. For many years, pregnancy complicated by type 1 diabetes was associated with a 
particularly poor prognosis, and while this has changed dramatically over the last 2 decades, a lot has yet to be 
done. The number of pregnant women with pre-existing diabetes is increasing, mainly from an increase in type 2 
diabetes, but also an increase in type 1 diabetes. Overall, type 1 diabetes accounts for approximately 5% to 10% of 
all diabetes outside of pregnancy, and in pregnancy put together with type 2 account for 10% of diabetic 
pregnancies. Management of the pregnant diabetic woman is a complex task that ideally begins before conception. 
Specific attention is required for diabetic pregnancies in different trimesters of pregnancy. Diabetes, especially type 
1 diabetes, can be a challenge in pregnancy, but with education, close monitoring, and latest therapeutic modalities, 
these women can have healthy newborns. Close attention to diet, glycemic control, metabolic stresses, and early 
diagnosis and monitoring of complications can make pregnancy a successful experience for women with diabetes.  
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INTRODUCTION 
 

Pregnancy complicated by diabetes constitutes a challenge for diabetologists, obstetricians, And pediatricians 
worldwide[1] .It is an important medical, social, and financial problem. 
 
The number of pregnant women diagnosed with diabetes either before or during pregnancy is increasing for several 
reasons. First, the global epidemics of obesity affects also females in reproductive age. Moreover, women tend to 
postpone their decision to become a mother, mainly due to social and economic factors. This increases the 
prevalence of gestational diabetes mellitus and pregestational type 2 diabetes. Additionally, the number of women 
with pregnancy complicated by type 1 diabetes, an autoimmune disease characterized by total β-cell destruction and 
requiring intensive insulin therapy, is also on the rise. 
 
Not a long time ago, type 1 diabetic women were discouraged from making maternity plans 
 
Because of the high prevalence of chronic diabetic complications and fear of their progress, difficulties in reaching 
satisfactory glycemic control, and high number of pregnancy outcomes [2, 3]. Diabetes during pregnancy is still 
generally classified using the original system proposed by Priscilla White almost 60 years ago. [4] White's 
classification relates the onset of diabetes, its duration, and the degree of vasculopathy to the outcome of pregnancy. 
Because there were differences and some confusion in the interpretation of class A diabetes, particularly when the 
patient required insulin for therapy, a revision made by Hare and White proposed that class A diabetes should 



Hamri Ahlem et al Der Pharmacia Lettre, 2016, 8 (20):63-67 
______________________________________________________________________________ 

64 
Scholar Research Library 

include women known to have diabetes before pregnancy and who are treated with diet alone.[5] Thus, White's class 
‘A’ classification includes only patients with pre-gestational diabetes and defines gestational diabetes as a 
completely separate group. 
 
Practically speaking, women with pregnancies complicated by diabetes mellitus may be separated into one of two 
groups: 
1. Gestational diabetes: women with carbohydrate intolerance of variable severity, with onset or first recognition 
during the present pregnancy. 
2. Pre-gestational diabetes: women known to have diabetes before pregnancy. 
The objective of this study was to examine the relationship between prepregnancy care, glycemic control, maternal 
hypoglycemia, and pregnancy outcomes in women with type 1 diabetes. 

 
MATERIALS AND METHODS 

 
Subjects 
A total of 160 women was recruited in this study and unscrews in 4 groups: 
 Group 1:40 women control 
Group 2:40 women reached of diabetes of thetype 1 and not pregnant 
Group 3:40 nondiabetic pregnantwomen 
Group 4:40 pregnant diabetic women 
 
These women were recruited in the service of diabetologie of the polyclinic LARBI KHROUF (ALGERIA);  
All diabetic women received insulin (for type I diabetes). 
 
Control and other women were matched with respect to age and body mass index. All individuals were none 
smokers. None had taken vitamin supplements. 
 
Blood samples 
Fasting venous blood samples were collected by venipuncture into heparinized tubes. Plasma was obtained by 
centrifugation at 2000 × g for 15 min at room temperature, and was used immediately for the determination of 
glycosylated hemoglobin (HbA1C) and glycemia; plasma was left stored at −20◦C up to one week. 
 
Laboratory methods 
Plasma determination 
HbA1C levels were determined by isolab column chromatography (Kaplan and al.1982). The hour of the taking 
away will have imperatively to be indicated. 
 
Statistical Analysis:  
All data are presented as mean ± SEM. The comparison between groups was carried out by Minitab using Student 
test. 

RESULTS 
 

Variations of glycemia concentration in: control, diabetic, pregnant and diabetic pregnant women: 
Figure 1 show the variation of glycemia levels in 4 groups of women .Data are expressed as mean ± standard 
deviation. 
 
The data analyses showed a very high significant difference (P≤0.0001) among the following groups (control, 
diabetic), (control, diabetic pregnant), (pregnant, diabetic pregnant) respectively (control: 0,788±0,105 vs. diabetic: 
0,998±0,141), (control: 0,788±0,105 vs. diabetic pregnant: 1,017±0,139), (pregnant: 0,815±0,155 vs. diabetic 
pregnant: 1,017±0,139) but there is no significance between the rest of the groups (P > 0.05) (Fig.1). 
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Figure 1: variation of glycemia levels (g/l) in: control, diabetic, pregnant and diabetic pregnant women  
(m ±SD; n control =40, n diabetic =40, pregnant=40, diabetic pregnant=40) 

(α) Comparison between: control/diabetic, control/pregnant, control/diabetic pregnant 
(β) Comparison between: diabetic and diabetic pregnant 
(ȣ) Comparison between: pregnant and diabetic pregnant 

(Ns: Non significant difference ; P > 0.05 ; *P < 0.05 ; **P < 0.01;***P < 0.001) 
 
Variations of Hba1c concentration in: control, diabetic, pregnant and diabetic pregnant women: 
Figure 2 show the variation of Hba1c levels in 4 groups of women .Data are expressed as mean ± standard deviation. 
The data analyses showed a very high significant difference (P≤0.0001) among (control, diabetic), (control, diabetic 
pregnant) respectively (control: 5,428±0,525 vs. diabetic: 6,315±0,477), (control: 5,428±0,525 vs. diabetic pregnant: 
6,07 ±0,371).Between (control, pregnant), (pregnant, diabetic pregnant) there is very significant difference (P < 
0.01) respectively(control: 5,428±0,525 vs. pregnant:5,795±0,399), (pregnant:5,795±0,399 vs. diabetic pregnant: 
6,07 ±0,371) , on the other hand there is a low signification (< 0.05) between diabetic and diabetic pregnant women 
(diabetic: 6,315±0,477 vs. diabetic pregnant: 6,07 ±0,371) (Fig.2). 
 

 
 

Figure 2: variation of Hba1c levels (%) in: control, diabetic, pregnant and diabetic pregnant women  
(m ±SD; n control =40, n diabetic =40, pregnant=40, diabetic pregnant=40) 

(α) Comparison between: control/diabetic, control/pregnant, control/diabetic pregnant 
(β) Comparison between: diabetic and diabetic pregnant 
(ȣ) Comparison between: pregnant and diabetic pregnant 

(Ns: Non significant difference ; P > 0.05 ; *P < 0.05 ; **P < 0.01;***P < 0.001) 
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DISCUSSION 
 

In the past few years, it has become increasingly clear that autoimmunity plays a key role in type 1 diabetes. [6, 7] It 
is currently believed that type 1 diabetes mellitus is actually a slow process in which insulin-secreting cells are 
gradually destroyed, leading to islet cell failure and hyperglycemia. The exact mechanism of the inheritance of type 
1 diabetes is not known. Formerly, it was suggested that the risk of inheriting diabetes in offspring with one affected 
parent was in the range of 1–6%.[8] Based on recent information,[9] it has become clear that type 1 diabetes is 
transmitted less frequently to the offspring of diabetic mothers (1%) than to children of diabetic fathers (6%). This 
preferential paternal transmission rate may be related to greater transfer of DR4 alleles to the offspring of DR4 
fathers than to the offspring of DR4 mothers.[10] Family studies have shown that the estimated risk of type 1 
diabetes in offspring in a family with one affected sibling but unaffected parents is 5–6%.[11]. 
 
Pregnancy itself is usually regarded as a diabetogenic state in which postprandial glucose levels are elevated and 
insulin sensitivity is decreased. [12] Classically, the decreased response to insulin activity observed in pregnancy has 
been attributed to increases in hormones such as cortisol, progesterone, estrogen, prolactin, and human placental 
lactogen.[13]Most recently, new molecules such as leptin, tumor necrosis factor-α (TNF-α), and resistin have been 
implicated in this matter. Kirwan and colleagues [14] showed that TNF-α is the strongest independent predictor of 
insulin sensitivity during the late gestational period. In vitro studies showed that TNF-α disrupted insulin signaling 
and inhibited glucose uptake [14].  
 
Several reports have shown that in physiological pregnancy, glucose levels are lower compared with the 
prepregnancy state. For example, in nondiabetic women, the upper level of glycated hemoglobin (HbA1c), a long-
established parameter for assessing glycemic control, fell from 6.3% to 5.7% in early pregnancy and further to 5.6% 
in late pregnancy [15, 16]. This is attributed mainly to a decrease in the fasting glucose level during normal 
pregnancy [16]. As the maternal and fetal glucose levels are in equilibrium, in physiological conditions, the fetus 
develops in a low glycemic environment. The rise of maternal and, subsequently, fetal glucose and insulin levels is a 
major pathophysiological mechanism in pregnancy complicated by diabetes. Observational studies have 
demonstrated that type 1 diabetic women have an increased risk of maternal and fetal outcomes. For early 
pregnancy, the list of such outcomes includes a progression of chronic diabetic complications in the mother, 
spontaneous abortion, and fetal malformations. For late pregnancy, an increased risk of pre-eclampsia, hydramnios, 
and operative delivery in mothers as well as macrosomia and stillbirth in neonates are observed [17, 18, 19, 20]. The 
risk of congenital abnormalities is as high as 25% in type 1 diabetic women with HbA1c above 10%; however, it is 
much lower in type 1 diabetic subjects with better glycemic control [21]. Nevertheless, even in women with 
excellent glucose levels, this risk is higher than in the general female population [20]. It is important that optimal 
medical care is provided to type 1 diabetic women, from pregnancy planning, through the entire pregnancy and 
during the labor, as there is clear evidence that such care can reduce the risk of maternal and fetal complications [17, 
18, 22, 23]. 
 
HbA1c concentrations > 7.0% are assumed to be associated with rates of congenital malformations and macrosomia 
no greater than those in pregnancies in non-diabetic women.[24] However, our study shows that such levels of 
control are not good enough to prevent these complications. This indicates that current criteria for strict glycaemic 
control are not “safe” enough or that HbA1c does not sufficiently reflect short term glucose variability 
(hypoglycemia and hyperglycemia).[25] Recently, the second possibility has indeed been shown with the continuous 
glucose monitoring system. [26, 27]. Congenital malformations were related (but not significantly) to HbA1c, but the 
incidence was higher than that of the general population, even with normal and almost normal HbA1c values. This 
also points to an effect of glucose variability rather than of HbA1c. The same can be concluded from the high 
incidence of macrosomia.[28] This incidence was much higher than that published by other authors, despite overall 
adequate HbA1c levels. [29, 30, 31, 32] HbA1c was the most powerful predictor for macrosomia, but its predictive 
capacity was only weak (explained variance < 5%).[28] 
 
It is strongly advised that all pregnancies in women with type 1 diabetes are planned. Thus, effective contraception 
is recommended to all type 1 diabetic women in childbearing age until the optimal glycemic control is reached. This 
should enable them to enter the pregnancy period with the desired glucose 
 
Levels. [33].The general goal during pregnancy complicated by type 1 diabetes is to achieve glucose levels as close 
as possible to those observed in nondiabetic pregnant women. Thus, the recommended values of fasting and 
postprandial glycemia levels are much lower than in type 1 diabetes outside of pregnancy. 
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CONCLUSION 
 

In women with T1DM, pregnancy increased the risks of hypoglycaemia, diabetic ketoacidosis, pregnancy-induced 
hypertension, infections and worsening of diabetic microvascular disease. Moreover, T1DM during pregnancy had 
an impact on the embryo and the fetus, and may have increased the risk of spontaneous miscarriages, malformations, 
premature births, and fetal and neonatal complications. However, intensive glycaemic control and preconceptual 
care have been shown to decrease the rate of fetal demise and malformations. Also, the use of insulin analogues 
during pregnancy is now regarded as safe. Tight glucose control and frequent follow-up are recommended 
throughout pregnancy in women with T1DM. Their obstetric management should take place in a maternity hospital 
with an appropriate perinatal environment and in close collaboration with diabetologists. 
 

REFERENCES 
 

[1] DR McCance, Best Pract Res Clin Endocrinol Metab, 2011, 25: 945-958. 
[2] R Taylor, JM  Davison, BMJ, 2007, 334: 742-745. 
[3] L Ringholm, ER Mathiesen, L Kelstrup, P Damm, Nat Rev Endocrinol,2012, 8: 659-667. 
[4] P White, Am J Med, 1949, 7:609–16.  
[5] JW  Hare, P White, Diabetes Care, 1980, 3:394–6. 
[6] BS  Eisenbarth, N Engl J Med, 1986, 314:1360–8.  
[7] IA Todd, N Bell, HO McDevitt, Diabetologia, 1984, 24:224–30. 
[8] I Kobberling, B Bruggeboes, Diabetologia, 1980, 18:459–62.  
[9]  IH  Warram, AS  Krolewski, MS  Gottlieb, CR  Kahn, N Engl J Med, 1984,311:149–52.  
[10]  CM  Vadheim, N  Rotter, NK  Maclaren, WJ  Riley, CE  Anderson, N Engl J Med, 1986,315:1314–8.  
[11] DR Gamble, Diabetologia, 1980, 19:341–4.  
[12] P White, Am J Med, 1949, 7:609–616.  
[13] SG Gabbe, JR Niebyl, JL Simpson, Obstetrics: Normal and Problem Pregnancies. 5th ed. Philadelphia, PA: 
Churchill Livingstone/Elsevier, 2007. 
[14] JP Kirwan, S Hauguel-De Mouzon, J Lepercq, and al, Diabetes, 2002, 51:2207–2213.  
[15] LR Nielsen, P Ekbom, P Damm, and al, Diabetes Care, 2004, 27: 1200-1201. 
[16] JL Mills, L Jovanovic, R Knopp, and al, Metabolism, 1998, 47: 1140-1144. 
[17] R Taylor, JM Davison, BMJ, 2007, 334: 742-745. 
[18] L Ringholm, ER Mathiesen, L Kelstrup, P Damm, Nat Rev Endocrinol,2012, 8: 659-667. 
[19] IF Casson, C Clarke, C Howard, and al, BMJ, 1997, 315: 275-278. 
[20] B Rosenn, M Miodovnik, CA Combs, and al, Obstet Gynecol, 1994, 84: 515-520. 
[21]  Confidential Enquiry into Maternal and Child Health, Pregnancy in women with type 1 and type 2 diabetes in 
2002-03, England, Wales and Northern Ireland. London: CEMACH 2005. 
[22] JG Ray, TE O’Brien, WS Chan, QJM, 2001, 94: 435-444. 
[23] JL Kitzmiller, TA Buchanan, S Kjos, and al, Diabetes Care,1996, 19: 514-541. 
[24] American Diabetes Association, Preconception care of women with diabetes, Diabetes Care, 2002, 25(suppl 
1):S82–4. 
[25] D Kyne-Grzebalski, L Wood, SM Marshall, R Taylor,  Diabet Med, 1999, 16: 702–6. 
[26] E Cheyne, D Kerr, Diabetes Metab Res Rev, 2002, 18: S43–8. 
[27] A Kerssen, IM Evers, HW de Valk, GHA Visser ,  J Matern Fetal Neonatal Med ,2003,13: 309–13. 
[28] IM  Evers, HW  de Valk, BWJ  Mol , EWMT  Ter Braak , GHA Visser ,  Diabetologia ,2002,45: 1484–9. 
[29] U Hanson, B Persson,  Am J Perinat, 1993, 4: 330–3. 
[30] Gestation and Diabetes in France Study Group. Multicenter survey of diabetic pregnancy in France, Diabetes 
Care, 1991, 14: 994–1000. 
[31] MS  Vääräsmaki , A  Hartikainen , M  Anttila , S  Pramila , M  Koivisto ,  Early Hum Dev ,2000, 59: 61–70. 
[32] R Taylor, C Lee, D Kyne-Grzebalski, SSM  Marshall , JM  Davison ,  Obstet Gynecol ,2002, 99: 537–41. 
[33] P  Damm, E  Mathiesen, TD Clausen, KR Petersen, Metab Syndr Relat Disord, 2005, 3:244-249. 
 


