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ARTICLE INFO  ABSTRACT 
 
 

Polycythaemiaoccurs more frequently at birth in infants of diabetic mothers.The exact mechanism 
polycythaemia in neonates still unidentified also many studies have shown that increased 
erythropoiesis in infants born to diabetic mothers might be related to intrauterine hypoxia, due to 
hyperinsulinism and hyperglycaemia. There are 7 neonates (25.9%) with low heamoglobin(Hb) 
and 17 neonates (63%) with normal Hb and 3 neonates(11.1%) with high Hb. In conclusion 
uncontrolled blood glucose during pregnancy is the leading causes to polycythemia and 
macrosomia. 
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INTRODUCTION 
 

 

Diabetes mellitus (DM) is an important metabolic disturbance 
influencing carbohydrate, lipid and protein metabolism, during  
pregnancy, (Cunningham et al., 2001). Polycythaemia occurs  
more frequently at birth in infants of diabetic mothers, with 3 
− 5 times increased the risk for hyperviscosity, renal vein 
thrombosis, cardiac failure and necrotizing enterocolitis. The 
exact mechanism  polycythaemia  in neonates still unidentified  
also many studies have shown that increased erythropoiesis in 
infants born to diabetic mothers might be related to 
intrauterine hypoxia, due tohyperinsulinism and 
hyperglycaemia, (Di Cianni et al., 2003). Bard and 
Prosmanne18 found that infants born to diabetic mothers 
synthesized significantly higher levels of fetal haemoglobin 
(HbF), compared with infants born to non-diabetic controls, 
(Bagby et al., 1994). Poor glycemic control before and in the 
first trimester of pregnancy is related to spontaneous abortions, 
early growth delay, and major congenital malformations, 
(Brown et al., 1992). During the second trimester, preterm 
labor and delivery, (Mimouni et al., 1988) and minor 
congenital anomalies, (Rosenn et al., 1990). During the third 
trimester of pregnancy, it is predictive of macrosomia, (Berk et 
al., 1989). Hyperinsulinism like neonatal hypoglycemia, 
(Sosenko et al., 1982). Respiratory distress,  
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(Robert et al., 1976), cardiac Birth trauma, fetal dystocia, 
(Mimouni et al., 1992). Maternal trauma and high cesarean 
deliveryrate, (Miodovnik et al.,1987). Uncontrolled diabetes 
during pregnancy leads to complications linked to fetal 
Asymmetric Septal Hypertrophy (ASH),(Breitweser et al., 
1980), neonatal hypoxemia will lead to acute, (Mimouni et al., 
1988) or chronic complications such as neonatal polycythemia, 
(Green et al., 1992)or thrombocytopenia, (Green et al., 1995). 
Hyperglycemia in labor aggravates the risk of neonatal 
hypoglycemia and is associated with lowered Apgar scores (9). 
In infants of diabetics mother symptoms and signs of 
polycythemia are unlikely to be found in a hematocrit of < 
65%. partial exchange transfusion[PET] and its efficacy have 
not been demonstrated when PET is conducted after 6 hours of 
life in asymptomatic infants. Thus, routine screening for 
neonatal polycythemia [NP] is not recommended, as well as a 
routine PET in asymptomatic infants. Screening for symptoms 
and for neonatal hypoglycemia [NH] should be performed 
carefully and documented in all infants with polycythemia. 
IDM’s with significant NP and persistent NH, also those with 
symptoms of NP should undergo PET, (Mimouni et al., 2011). 
 

MATERIALS AND METHODS 
 
This study was conducted in neonatal intensive care unit 
(NICU) at King Fahad Hospital-ALBAHA during the period 
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from January 2017 to June 2018. All infant delivered to 
diabetic mother admitted to the NICU were enrolled in the 
study. Weight was measured to all admitted neonates and 
classification to Average for Gestational Age (AGA), Small 
for Gestational Age (SGA) and Large for Gestational Age 
(LGA) was done according to the centile charts of weight to 
length. Infants born at  the 90 percentile for age (gestational 
age) are considered LGA  while babies born between 10 to 90 
percentile Institute,  were considered AGA and less than 10 
percentile  as SGA. Complete blood count (CBC) was done for 
all enrolled neonates at time. We concentrate on hemoglobin 
level, packed cell volume (PCV) and platelets count. 
 

RESULTS 
 
We studied 27 neonates to mothers with diabetes mellitus, all 
of them admitted to King Fahad Hospital Intensive Care Unit 
(NICU). Seventeen neonates (63%) were delivered by 
emergency caesarian section, 9 neonates (33.3%) were 
delivered by elective caesarian section and one neonate was 
delivered by spontaneous vaginal delivery, Figure [1]. Those 
who delivered with average for gestational age(AGA) were 20 
neonates (74.1%), large for gestational age (LGA)were 6 
neonate (22.2%) and small for gestational age(SGA) was one 
neonate (3.7%), Figure [2]. Sixteen neonates (59.3%) were 
delivered preterm and 11 neonates (40.7%) were delivered 
term. Figure [3] Figure [4] showed that 10 neonates (37%)  
givensurfanta and needs mechanical ventilation, 9 neonates 
(33.3%) given surfanta and needs CPAP, 3 neonates(11.1%) 
need only CPAP, 3 neonates(11.1%) given surfanta only and 2 
neonates (7.4%) did not need any respiratory support.  
 

 

 
 

Figure 1. 
 

 
 

Figure 2. 
 

 

 
                          

Figure 3 
 

 
 

Figure 4. 
 

 
 

Figure 5 
 

 
 

Figure 6. 
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Figure 7. 
 

DISCUSSION 
 
Polycythaemia is an important problem that is observed in 
some infants born to diabetic mothers: fetal hyperinsulinaemia 
and elevated Erythropoietin levels, due to intrauterine chronic 
hypoxia, may cause polycythaemia in infants delivered to 
diabetic mothers. We studied 27 neonates delivered to mothers 
with diabetes mellitus during pregnancy, in our study 
polycythemia ( i.e packed cell volume of more than 65%) was 
found in 11% of our study group. Mimouni F, et al, (18) they 
had polycythemia in  29.4% and significant macrosomia, Also 
in a study done by Cetin H et al(19), polycythemia was 
significant in their neonates admitted to their NICU and 
delivered to diabetic mothers during pregnancy. We found 
macrosomia in 11%, while Jeanne L. Ballard et al., 1993, in 
their study they found that 45% had macrosomia and mainly 
due to uncontrolled diabetes during pregnancy. Michael A. 
Berk et al., (21) their study  showed large for gestational 
age(LGA) was 26.9%  in infants of diabetic mothers and it was 
due to unc  ontrolled blood glucose during pregnancy. In 
conclusion uncontrolled blood glucose during pregnancy is the 
leading causes to polycythemia and macrosomia. 
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