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ABSTRACT 

Background: 1,5-Anhydroglucitol (1,5-AG) provides a reliable opportunity to assess 

the frequency and extent of intermittent hyperglycemic episodes. Aim of the Work: 

To evaluate an alternative parameter to monitor blood glucose in pregnancies complicated 

with diabetes mellitus by studying the relationship between 1,5 Anhydroglucitol and self-

monitoring of blood glucose level in pregnant women complicated with diabetes mellitus. 

Patients and Methods: This cross-sectional study with retrospective data was 

conducted on seventy pregnant women known to have pre-gestational or gestational 

diabetes mellitus attending Ain Shams University Maternity Hospital fulfilling the 

inclusion criteria of pre-gestational or gestational diabetes mellitus according to the criteria 

of the American Diabetes Association. Results: The study revealed a negative 

correlation and highly significant between MMG (mean maximum glycemia) and 1,5 

AG (r: -0.817, p-value: <0.001), also pre prandial blood glucose level (r: -0.500, p-

value: <0.001) and a negative correlation and highly significant was found between 

post prandial blood glucose level and 1,5 AG (r: -0.640, p-value: <0.001). 

Conclusion: 1,5-AG is better than HbA1c as a tool for monitoring the glucose profile 

in pregnancies complicated by diabetes mellitus especially for the hyperglycemic 

episodes. Recommendations: As majority of interpretations for utility of 1,5-AG in 

pregnancy are based on scanty few clinical data so there is a scope of potential 

possibilities for its use in pregnancy and continuous research may allow its new 

applications and usefulness in pregnancy in the future. 

Key words: 1, 5 Anhydroglucitol, Glycemic Control Parameter, Diabetes 

Mellitus, Pregnancy  
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Introduction 

iabetes mellitus is found in every population in the 

world and it is estimated that 6.6% of the global 

population in the age group of 20 to 79 years old had diabetes 

in 2010. By 2030, it is estimated that 7.8% of the adult 

population will have diabetes. Diabetes mellitus complicates 

about 2% to 3% of all pregnancies. Approximately 90% of 

diabetes in pregnancy is accounted for by GDM. Pre-existing 

Type 1 and Type 2 diabetes account for the remaining 10% of 

diabetes during pregnancy (Foong et al., 2014). 

Women with pregestational diabetes have been 

reported to have worse maternal and neonatal outcomes 

compared to nondiabetic controls. Many studies showed that 

women with type 2 diabetes were more likely to have 

infections during pregnancy than women without diabetes. 

Indeed, the occurrence of almost all types of infections is 

increased in diabetic pregnancies. Common infections 

include candida vulvovaginitis, urinary infections, respiratory 

tract infections, and puerperal pelvic infections. It is reported 

that the rate of infection was five times higher in a group of 

pregnant women with diabetes compared to nondiabetic 

pregnant women. Type 2 diabetes during pregnancy has been 

associated with a higher risk for adverse outcomes including 

stillbirth, perinatal mortality, congenital anomaly, 

D 
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macrosomia, shoulder dystocia at delivery, and the need for a 

caesarean section (C/S). Specifically, type 2 diabetes is 

associated with hyperglycemia and diabetes-related vascular 

complications, both of which affect the health of the mother 

and fetus (Jang et al., 2017). 

The adverse outcomes associated with diabetes in 

pregnancy are substantially associated with hyperglycemia 

and the coexisting metabolic environment. Women with 

preexisting diabetes should receive preconception care to 

optimize blood sugar control and other comorbidities. 

Outcomes for the fetus/neonate and the mother in both pre-

gestational diabetes mellitus and gestational diabetes mellitus 

pregnancies are improved by multidisciplinary management 

in which the goal is achieving optimal blood sugar control 

and appropriate fetal surveillance. Treatment of women with 

gestational diabetes mellitus and optimization of glycemic 

control reduce the risk of preeclampsia, shoulder dystocia, 

and large for gestational age infants (Howard et al., 2016). 

The 1-deoxy form of glucose known as 1, 5-AG is a 

naturally occurring dietary polyol. During euglycemia, serum 

1, 5-AG concentrations are maintained at a constant steady 

state due to renal tubular reabsorption of all of the serum 1, 

5-AG. The normal serum concentration of 1, 5-AG has been 

reported to be 12-40 µg/mL. Serum 1, 5-AG competes with 
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very high levels of glucose for reabsorption into the kidney. 

Within 24 hours of a rise in serum glucose to >180 mg/dL, 

serum circulating 1, 5-AG falls as urinary losses increase. 

Lower serum 1, 5-AG levels reflect high circulating glucose 

and the occurrence of glycosuria over the past 1 to 2 weeks. 

Measurement of serum 1, 5-AG may reflect postprandial 

glycemic excursion rather than HbA1c. (Ji-Eun et al, 2015) 

It is insufficient during pregnancy to use HbA1c as an 

indicator of glycemic control as It is well known that the demand 

for iron increases during the end stage of pregnancy and that 

most mothers experience iron deficiency anemia; therefore, 

HbA1c may be higher relative to plasma glucose level during the 

end stage of pregnancy (Hashimoto et al., 2015). 

Hemodilution and increased cell turnover have been 

postulated to account for the decrease, although a mechanism 

has not been described. Interestingly, conflicting data have 

been reported regarding hemoglobin A1c in the last trimester of 

pregnancy (increase, decrease, or no change).Iron deficiency 

has been presumed to cause the increase of hemoglobin A1c in 

the last trimester (Makris et al., 2011). 

In clinical practice, 1, 5-AG is a good marker of short-

term episodes of hyperglycaemia such as postprandial 

hyperglycaemia and other short term glycaemia excursions, for 

example during pregnancy or in pre-conception, before 
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operations and after glycaemia-related therapeutic changes. It 

has been also reported as a marker of first-ever cardiovascular 

disease, a clinical test to differentiate subtypes of diabetes and 

to monitor type 1 diabetes in children. Despite small limitations 

such as end-stage renal disease or liver cirrhosis, which should 

be taken into consideration when interpreting levels of 1, 5-AG, 

it seems to be a useful and sensitive marker of acute and 

postprandial hy perglycaemia episodes in diabetology or 

cardiodiabetology (Dąbrowska et al., 2012). 

1, 5-AG was able to represent mean glucose levels and 

postprandial hyperglycemia in patients whose blood glucose 

levels were relatively well-controlled. 1, 5-AG can be a 

useful marker for postprandial glucose excursion, but further 

studies are warranted to be established as a replacement for 

HbA1c (Kim et al., 2013). 
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Aim of the Work 

o evaluate an alternative parameter to monitor blood 

glucose in pregnancies complicated with diabetes mellitus 

by studying the relationship between 1,5 Anhydroglucitol and 

self-monitoring of blood glucose level in pregnant women 

complicated with diabetes mellitus. 
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Diabetes and Pregnancy 

CHANGES IN GLUCOSE METABOLISM DURING 

PREGNANCY: 

During the early stage of pregnancy, increased 

secretion of progesterone and 17β-estrogen from the corpus 

luteum is observed; after the placenta is completed, it 

replaces the role of the corpus luteum. In humans, it is known 

that during pregnancy, the secretion of estrogen increases by 

about 30 fold and that of progesterone by about 10 fold 

compared with that during non-pregnancy. In addition, the 

secretion of prolactin and placental lactogen also increases 

gradually from week 12 of pregnancy. Placental lactogen is 

considered to be one of the typical hormones involved in the 

change in insulin sensitivity during pregnancy (Kirwan et al., 

2002).  

 It has been shown that tumor necrosis factor-α 

secreted from macrophages which infiltrate into fat cells and 

villous cells is deeply involved in decreased insulin 

sensitivity. It is known that high concentrations of estrogen 

and progesterone also induce decreased insulin sensitivity. 

Because of the involvement of diabetogenic hormones and 

cytokines, there is a substantial change in glucose 

metabolism during pregnancy (Hashimoto et al., 2015). 


