Evaluation of the benefit of a Dextrose solution in nulliparous women having an IOL - A Randomised controlled trial


Introduction
Uterine contractions in labour results in adequate progress of labour. Ineffective uterine contractions is one of the common indication for poor progress and prolonged labour both of which may results in a need for caesarean section. Although caesarean sections are generally safe, they are associated with both short and long term morbidity, particularly those associated with repeat caesarean sections. Recovery after a caesarean section is also slower than after a vaginal birth.
For most of the energy consumed during labour maternal glucose is the primary source and it has been estimated that there is a physiological need for glucose of 10 g/h during labour1. Starvation during labour is associated with increased levels of beta-hydroxybutyrate and acetoacetate acid and unsaturated fats in the blood. Although not scientifically proven, these blood metabolite changes have been reported to likely affect uterine activity and childbirth outcomes2.

In terms of fluid in labour a systematic review of 7 trials and 1215 nulliparous women in spontaneous labour at term showed that women who received intravenous fluids at 250 mL/h had a significantly lower incidence of caesarean section (12.5 vs. 18.1%; RR 0.70, 95% CI 0.53–0.92) and a significantly shorter mean duration of labour of about one hour (mean difference 64.38 min, 95% CI
121.88 -6.88) and a significantly shorter mean length of second stage of labour compared with those who received intravenous fluid at 125 mL/h3.

In relation to type of fluids there have been several studies evaluating the efficacy of the use of 5% dextrose in labour, with conflicting results related to duration of labour. A systematic review4 of 16 trials with 2503 nulliparous and multiparous women, compared intrapartum fluids containing 5-10% dextrose solution with no dextrose or placebo, mostly including women in spontaneous labour showed no significant differences in total length of labour or second stage of labour but women who received dextrose had a significantly shorter first stage of labour. There was no significant difference in operative vaginal delivery rates.  A recent RCT5 not included in the review showed that in women in spontaneous labour, the mean (±SD) duration of total labour was 301.2 (±50.0) minutes in the Ringer group, 171.9 (±36.4) in the dextrose 5% group, and 524.8 (±103.4) in the oral fluids group, suggesting a statistically significant intergroup difference (p<.001). The mean (±SD) duration of the active stage of labour was 276.7 (±91.3) minutes in the Hartmann’s solution group compared to 150.6 (±78.5) in the dextrose 5% group. There was a significantly less need for oxytocin administration and frequency of prolonged labour in the dextrose group.

Few have studied only women undergoing induction of labour. In one recent study6 of 199 women, the median total duration of labour was significantly shorter in the dextrose with normal saline group (499 vs 423 minutes, P = .024) than in the normal saline group. They reported that the probabilities of birthing at 200 and 450 minutes were 18.8% and 77.1% respectively in the dextrose with normal saline group compared to 8.2% and 59.8% respectively in the normal saline group. There was no difference in caesarean section rate, instrumented delivery, Apgar score, or arterial cord pH.

One concern regarding carbohydrate supplementation in labour is its impact on maternal and fetal well-being. An old study 7 had reported risk of neonatal hypoglycaemia after a rapid bolus infusion of a litre of 5% dextrose solution in a small number of women. 

Rapid bolus infusion of 5% dextrose is no longer practiced. 

There are not many studies assessing the effect of a slow infusion in labour on maternal and neonatal biochemistry. In one RCT8 on healthy nulliparous women in labour women were allocated to Hartmann’s solution at a rate of 125 mL/h, Hartmann’s solution at a rate of 250 mL/h or 0.9% saline solution boosted with 5% glucose at a rate of 125 mL/h and reported that Apgar score, cord artery pH, and umbilical artery glucose levels did not differ significantly between the three groups and none of the neonates had a glucose level less than 40 mg/dL. Another study9 looking at umbilical artery status at birth showed that umbilical artery pH ≤7.2 was noted in 13.5% in the dextrose group and 22.5% in the Hartmann’s solution group. They showed that the administration of glucose in a saline solution provided a beneficial – and possibly protective – effect against relative cord blood acidaemia and concluded that an intrapartum maternal infusion of a 5% glucose solution appears to be a safe source of energy. Infusions of glucose did not significantly alter maternal acid-base balance at delivery. pH, PO2, pCO2, and BE were similar in arterial and venous cord blood of both groups in another study10. The upper limit of dextrose is 20g/hour. We will be giving 15g per hour

Maternal and neonatal hyponatraemia are of concern with administration of oxytocin and glucose intravenous infusions during labour. A study11 published in 1996 on the use of oxytocin in 5% Dextrose or Hartmann’s solution reported that maternal and neonatal hyponatraemia occurred in 16 and 14% of cases with 5% dextrose versus 4% with Hartmann’s solution. Another similar study in 198412 had also shown that infusion of glucose and oxytocin during labour was associated with a significant decrease  in  neonatal  and maternal  serum sodium  and osmolality  and a high  incidence  of  dilutional  hyponatraemia. Further analysis of their data however showed that oxytocin was the most important factor in reducing maternal and neonatal sodium levels.
Another 1987 publication13 however did not find any difference in the maternal and umbilical cord plasma sodium concentrations between patients who received 5% dextrose solution or Hartmann’s solution and controls as vehicles for oxytocin infusion. It is not clear on why such results are conflicting. These studies were performed many years ago and the number of women studies are relatively small, and the demographics of the women is less clear.

The aim of this study is therefore to assess the impact of dextrose infusion during an induction of labour process in a well-defined population, on duration of labour, mode of birth and on neonatal outcome as well as on maternal wellbeing.

Methodology
This will be a single centre randomised controlled trial performed at Ipswich Hospital, Ipswich, Queensland, Australia.

Eligibility criteria - Nulliparous women with a booking BMI 25-40 kg/m2 with no medical or obstetrical problems having an induction of labour for postdates.
Women will be eligible to participate if presentation is cephalic in a singleton pregnancy. 
 
Women will be seen when being admitted for IOL. Women will be provided with study information and will be consented by the medical officer prior to 6am the following morning when they are transferred to the birthing suite for amniotomy and oxytocin infusion. 

Women will be randomised in the BS at the time of amniotomy using sequentially numbered sealed opaque envelopes that will contain the allocation. Randomisation will occur using computer generated list of random numbers using a variable block of 10 and performed by a staff member not part of the clinical team. 

The intervention group will receive 3.3% glucose in 0.3% sodium chloride (33g/l glucose) and the control group will receive Hartmann’s solution both running at 250 mls per hour. A higher rate of infusion is being recommended as it is not uncommon to see a significantly reduced urine outcome with current regimes of 125 mls/hour and it is possible that dehydration alone may impact progress in labour. 
All subsequent care will be according to the standard birth suite protocol.

Primary outcomes:
1. Duration of 1st and second stages of labour for those birthing vaginally
2. Need for c/section
3. Neonatal outcome – 5 min Apgar <7, admission to SCN, neonatal hypoglycaemia
4. Maternal hyponatraemia (tested at 4 hrs and 24 hours after birth).

Women will be requested to complete a brief survey of their experience with the induction process mostly relating to fluid intake and abnormal symptomatology.

Information on outcome measures will then be obtained from the medial record, by the research team blinded to the allocation and also not involved in clinical care of the women.

Statistical Analysis
Published literature among nulliparous women, the median duration of active first stage ha been reported in one study ranging from 3.7-5.9 h (95th percentiles: 14.5-16.7 h). In another as was 541 min (95% confidence interval 502-580) in induced labours. We calculated that a sample size of 132 women in each group would have 90% power to detect a 10% reduction in duration of labour from time of amniotomy to birth 720 minutes to 648 minutes with a SD of 180 minutes and an alpha of 0.05.
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