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ABSTRACT
Introduction: Achieving full feeds in premature infants is 
challenging as it can be delayed due to immaturity of their 
gut. Osmotic agents orally and as suppositories or enemas 
can be used to stimulate the passage of meconium to 
promote early feeding but there is little evidence to support 
this practice as studies have been inconclusive.

Aim: To determine the effect of using glycerine suppository 
in premature neonates on their time required to achieve 
full feeds in comparison with premature neonates with no 
glycerine suppository.

Materials and Methods: This study was a randomised, 
double blinded trial conducted on premature infants, with 
birth weight <1500 g and a gestational age <32 weeks. 
Study group received 500 mg glycerine suppository twice 
daily, started within 48 hours of life for 14 days, while Control 

Group (CG) received no intervention. The results were plotted 
in MS Excel and analysed using SPSS 22.

Results: Total 50 cases, 25 neonates in each group were 
analysed for the primary and secondary outcomes. Mean 
duration for full feeds was achieved by 11.1 days in the 
Glycerine Suppository Group (GSG) and 11.9 days in Control 
Group (CG) (p-value 0.2). While the duration of hospital stay 
was shorter in the GSG than the CG (38.4 days vs 40.7 days), 
but was not statistically significant (p-value 0.49). 

Conclusion: There was no statistically significant 
difference seen between the groups in achieving Full 
Enteral Feeds (FEF). No differences were observed 
between the groups in regaining birth weight, duration 
of hospitalisation or incidence of complications including 
Necrotising Enterocolitis (NEC).

INTRODUCTION
Premature infants after birth require the establishment 
of appropriate nutrition during this crucial period of rapid 
growth [1]. Most are initially started with intravenous 
parenteral nutrition with progressive advancement of 
enteral feeds. It is crucial to establish early optimal enteral 
feeding in such premature neonates since there is an 
increased probability of infections, gut atrophy, cholestasis 
with increased hospitalisation and costs associated with 
prolonged parenteral nutrition [2]. Achieving full feeds is 
challenging and can be delayed due to feeding intolerance 
and the development of life-threatening NEC [3,4]. This 
might be due to the immature gut with intestinal hypomotility 
and in-coordinated peristalsis [5]. There are different 
strategies used to improve feeding tolerance like Minimal 
Enteral Nutrition (MEN), slow intermittent or continuous 
advancement of feeds, antenatal steroids, prokinetics drugs 
and early evacuation of meconium [6,7].

Effect of Glycerine Suppository in 
Achieving Early Full Feeds in Premature 
Infants: A Randomised Controlled Trial

Meconium evacuation depends upon the maturity of the 
intestinal motor and neurotransmitter systems and is delayed 
in more immature preterms [8]. A thick, tenacious, sticky 
meconium may cause obstruction leading to abdomen 
distension with feeding intolerance [9,10]. Osmotic agents orally 
and as suppositories or enemas have been used to stimulate 
the passage of meconium to promote early feeding [11,12] but 
there is little evidence to support this practice as studies have 
been inconclusive due to inadequate methodology [13,14]. 

As further research was required, a randomised controlled 
trial was designed to observe the effect of using prophylactic 
glycerine suppository in premature neonates with the primary 
objective being the time required to achieve full feeds by 
preventing feed intolerance.

MATERIALS AND METHODS
A randomised double-blinded, placebo-controlled trial was 
done at the NICU of a teaching hospital of the armed forces at 
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Delhi from April 2014 to March 2017. The study was approved 
by the intuitional ethics committee (Letter no MHS/Trg/14/
Paed-17).

The formula for hypothesis of 2-parallel sample means was 
used for calculating the sample size. For a difference of three 
days as taken from previous studies [13] with an error of 0.05 
and power 90%, the sample size was estimated to be 24 in 
each group. To account for the loss of dropouts during the 
study period of 20%, a total of 30 cases were enrolled in each 
group [Table/Fig-1].

48 hours (day 2) of life by the nursing staff in charge specifically. 
The tip was first lubricated with water and then placed in the 
neonate’s rectum. Their buttocks were held together for 30 
seconds to prevent this suppository for being spontaneously 
ejected. Treatment was continued up to 14 days of life. Those 
assigned to the CG, were not given any suppository.

Double blinding was achieved by placing suppository in diaper 
as a sham procedure to ensure that the treatment appeared 
to have been given, to other staff and residents involved in the 
care of these neonates. The interventions were withheld on the 
deterioration of the status of the enrolled neonates.

A gastric tube was routinely inserted orally during the first 
hour of birth in all neonates. Subsequently, all babies received 
MEN within the next 12 hours which was 1 mL feed every 4 
hourly. Following these feeds were started if they remained 
clinically stable, usually between 2nd to 5th days of life. The 
feeds were preferably Expressed Breast Milk (EBM) and if 
unavailable/ or inadequate then formula milk was used. This 
feed was given through an orogastric tube in an intermittent 
2 hourly boluses which were initially started at 10 mL per kg 
and then subsequently increased daily by 10-20 mL/kg/day 
until full enteral feeding (140 mL/kg/day) was achieved [16]. 
The EBM was fortified with commercially available powder 
(Lactodex HMF, Raptakos, Brett and Co., Ltd.,). The feeding 
policy remained similar for the two groups throughout the 
study period. The neonates were monitored daily as per the 
standards of NICU care along with laboratory investigations 
for infections during the study.

As it was hypothesised that early use of glycerine suppository 
would decrease the time for achieving FEF in premature 
neonates, hence the primary outcome was days required for 
FEF on fortified EBM or formula feeds. Secondary outcomes 
were the time required to regain birth weight, NEC (Bell 
classification) [17], weight on discharge and outcome.

STATISTICAL ANALYSIS
These results were recorded and then analysed by using SPSS 
software version 22.0 (SPSS Inc., Chicago, IL USA). Results of 
outcome variables were expressed in mean and SD in tables 
and were compared using the Fisher’s-exact test. Two sample 
t-test or Mann-Whitney-U test as appropriate were used and a 
p-value <0.05 was considered significant.

Results
A total of 102 Very Low Birth Weight (VLBW) preterm infants 
(less than 1500 gm) were evaluated for study. Of these 37 had 
to be excluded as these neonates either were sick with shock 
or had metabolic derangements or bleeding manifestations as 
described in the exclusion criteria. Two neonates had obvious 
structural anomies and were excluded. Parents of 03 neonates 

[Table/Fig-1]: CONSORT flow chart.

All premature neonates, less than 32 weeks of gestation 
and weighing less than 1500 gm were eligible for the study. 
Neonates with major congenital malformation, systemic 
metabolic diseases and haemodynamic instability with 
features of shock, on inotropes, nitric oxide, prostaglandins, 
neutropenia (absolute neutrophil count <0.5×109/L) and 
with suspected coagulopathy (bleeding from any orifice) or 
confirmed coagulopathy (international normalised ratio >1.4, 
prothrombin time >16 s, partial thromboplastin time >59 s 
(preterm 80s or greater in first day of life), fibrinogen <1.5 g/L, 
platelet count <100×109/L) were excluded from the study [15]. 
Written consent from parent was obtained after explaining the 
study procedure. Enrolled neonates were randomised into an 
intervention group, who received glycerine suppository (GSG) 
and the control group (CG). The randomisation sequence was 
generated using a web-based program with allocation using 
a sealed opaque in blocks of six which contained three each 
subject of the two groups.

All neonates were admitted to the NICU and received standard 
initial care and investigations. The neonates in the intervention 
group (GSG), were administered a glycerine suppository 500 mg, 
which was made by cutting a 1 gm suppository (Pentasa 1 gm, 
Serum Biotec Ltd.,). This was given twice daily starting within 
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Characteristics
Glycerine Study 

Group (GSG)
N=25

Control 
Group (CG)

N=25
p-value

Birth weight in gms, 
mean (SD)

1191 (146) 1243 (159) 0.23

Gestational age in 
weeks, mean (SD)

30.1 (1.5) 30.3 (1.66) 0.65

Sex (%)

Male 14 13
0.78

Female 11 12

Antenatal steroids (%) 22 (88) 21(84) 0.68

Mode of Delivery (%)

Vaginal 16 (64) 18 (72)
0.54

Caesarean section 9 (36) 7 (28)

Types of Milk (%)

Breast milk only 15 (60) 17 (68)

0.55Breast milk plus formula 
feed

10 (40) 8 (32)

[Table/Fig-2]: Demographic characteristics of the study participants.

Variables
Glycerine 
Study Group 
(GSG) n=25

Control 
Group 
(CG) n=25

p-value
Relative 
Risk (95% 
CI)

Passage of 
first Meconium, 
days of life, 
mean (SD)

1.9 (0.5) 1.89(0.6) 0.94
1.08

(0.62-1.88)

Last 
Meconium, 
days of life, 
mean (SD)

7.57 (1.9) 8.12 0.41
0.58

(0.27-1.23)

Introduction of 
feeds, days of 
life, mean (SD)

1.1 (0.3) 1(0.2) 0.17
1.25

(0.74-2.09)

Full Feeds, 
days of life, 
mean (SD)

11.1 (1.31) 11.9 (2.8) 0.2
0.83 (0.44-

1.56)

Birth weight 
regained, days 
of life, mean 
(SD)

15.87 (2.83) 17.13 (3.7) 0.18
1.33 (0.80-

2.20)

Duration of 
hospital stay, 
days of life, 
mean (SD)

38.4 (11.4) 40.7 (12.1) 0.49
0.92 (0.50-

1.67)

Discharge 
Weight in gm 
mean (SD)

2031 (211) 2119 (237) 0.17
0.75 (0.38-

1.45)

NEC Stage 1-n 
(%)

2 (8) 3 (12)
0.68

(Χ2=0.16)
0.75 (0.19-

3.01)NEC Stage 2 
or more- n (%)

1 (4) 1 (4)

[Table/Fig-3]: Comparison of outcomes between the study GSG 
and CG.

suppository in decreasing the time required to achieve FEF 
compared to those who did not. There was also no significant 
difference observed in the secondary outcomes as in early 
discharge or weight gain, length of hospital stay or increased 
risk of complications. The result of this study though was, 
in contrast, to study by Shim SY et al., who reported faster 
time to full feeds than their CG (16 days vs 22.9 days) in their 
VLBW infants, possibly due to use of glycerine enemas which 
though are more effective but are comparatively more invasive 
in nature [18]. This was also reported by Pietz J et al., and their 
protocol included regular use of glycerine suppositories if there 
was no meconium for 24 hours (study conducted in US) and 
they reported one of the lowest incidences of NEC in VLBW in 
United States NICUs [19]. Their rationale was to prevent the 
development of intestinal distension that could affect intestinal 
flow leading to NEC.

The index study was similar to the observations made by 
Shinde S et al., but they used once daily glycerine suppository 
in their randomised controlled trial in a higher dose [13] and 
suggested for more frequent dosing which was done in the 
index study. Other studies had also advocated a higher 

declined to participate in the study. The remaining 60 infants 
were randomised evenly to GSG and CG. Of the enrolled cases, 
5 in each arm did not complete the study due to transfer to a 
different centre, break in study protocol and death.

The remaining 25 neonates in the GSG and 25 neonates in the 
CG were studied and evaluated. There was no difference in 
the baseline characteristics of these two groups which included 
birth weight, type of delivery, antenatal steroids, and type of 
milk feeds [Table/Fig-2]. The mean gestational age were 30.1 
weeks in GSG group compared to 30.3 weeks in CG group. 
Similarly, comparable mean weights of 1191 gm and 1243 gm 
were observed in GSG and CG groups.

Cases in each group were analysed for the primary and 
secondary outcome of the study which included passage of first 
and last day of meconium, introduction of enteral feeds, day on 
which full feed achieved, duration of hospital stay, discharge 
weights and any complications noted including NEC [Table/
Fig-3]. There was no statistically significant difference between 
the groups in achieving FEF at 11.1 and 11.9 days in GSG and 
CG groups, p-value 0.2. Average duration of regaining birth 
weight was higher at 17.13 days in CG group compared 15.87 
days in GSG group; however, it was statistically not significant. 
Likewise, the duration was also higher in CG group at 40.7 
days as compared to 38.4 days in GSG group (p-value 0.49). 
No significant difference was observed between the groups in 
increased incidence of NEC [Table/Fig-3].

Discussion
Current randomised controlled study was done on 50 premature 
neonates and found no benefit of using prophylactic glycerine 
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or more frequent dose similar to the index study [20]. No 
significant benefit with the use of glycerine suppository was 
also reported by Shah V et al., [11]. In a study by Khadr 
SN et al., the GSG had a shorter median time to achieve 
full feeds by 1.6 days but it was not statistically significant 
[2]. In a recently conducted systemic review on the use of 
glycerine enemas and suppositories, there was no difference 
observed in terms of meconium evacuation, time to FEF or 
increased complications, but meta-analysed data revealed 
a non-significant trend towards increased risk of NEC with 
active treatment [14]. The authors felt that these trials were 
underpowered and had methodological issues as the trials 
terminated at an arbitrary point of time without completion 
of meconium evacuation due to which the evidence was 
inconclusive and further research was required. Some authors 
have advocated oral osmotic agents for proper evacuation of 
meconium with the rationale that glycerine suppositories or 
enemas would not affect the small intestine and colon [12]. 
They too observed these osmotic agents like gastrografin did 
not accelerate meconium evacuation in premature infants, 
had a higher stool frequency with accelerated full feeding and 
shortened stay but there was some increase in NEC. With 
the data available for potential increase in NEC with their 
use, even occasional intermittent use should be avoided until 
further trials are undertaken to evaluate their safety.

Limitation
The study couldn’t analyse the complications and quantify the 
risks associated due to smaller sample size. Another possible 
limitation is that the study involved VLBW including extremely 
low birth weight infants whose gut maturity differs considerably 
and can have different meconium evacuation profiles. The 
authors observed osmotic agents to be more helpful in extreme 
preterms with severely delayed meconium evacuation which 
may be studied in future.

CONCLUSION
The present study findings do not support the routine 
prophylactic use of glycerine suppository in premature infants 
as it did not promote early achievement of FEF. However, it may 
have a role in subset of neonates such as extreme preterm with 
delayed meconium passage which warrants further studies to 
achieve benefits and risks in adequately powered trials.

REFERENCES
	 Unger A, Goetzman BW, Chan C, Lyons AB, Miller MF. [1]

Nutritional practices and outcome of extremely premature 
infants. Am J Dis Child. 1986;140(10):1027-33. doi: 10.1001/
archpedi.1986.02140240073029

	[2] Khadr SN, Ibhanesebhor SE, Rennix C, Fisher HE, Manjunatha 
CM, Young D, et al. Randomised controlled trial: Impact of 
glycerin suppositories on time to full feeds in preterm infants. 
Neonatology. 2011;100(2):169-76. doi: 10.1159/000323964.

	[3] Su B. Optimizing nutrition in preterm infants. Pediatr Neonatol. 
2014;55(1):5-13. doi: 10.1016/j.pedneo.2013.07.003

	 Sharma R, Hudak ML. A clinical perspective of necrotising [4]
enterocolitis: Past, present, and future. Clinics in Perinatology. 
2013;40(1):27-51. doi:10.1016/j.clp.2012.12. 012

	 Bisset WM, Watt J, Rivers RP, Milla PJ. Postprandial motor [5]
response of the small intestine to enteral feeds in preterm infants. 
Archives of Disease in Childhood. 1989;64(10 Spec No):1356-61. 
http://dx.doi.org/10.1136/adc.64.10_Spec_No.1356

	 Parish A, Bhatia J. Feeding strategies in the ELBW infant. J [6]
Perinatol. 2008;28 Suppl 1:S18-20. doi:10.1038/jp.2008.45

	 Leaf A. Introducing enteral feeds in the high-risk preterm infant. [7]
Seminars in Fetal and Neonatal Medicine. 2013;18(3):150-54. doi: 
10.1016/j.siny.2013.03.002

	 Bekkali N, Hamers SL, Schipperus MR, Reitsma JB, Valerio [8]
PG, Toledo LV, et al. Duration of meconium passage in 
preterm and term infants. Archives of Disease in Childhood-
Fetal and Neonatal Edition. 2008;93(5):F376-79. doi: 10.1136/
adc.2008.138024

	 Kim YJ, Kim EK, Kim ES, Kim HS, Choi JH, Cheon JE, et al. [9]
Recognition, diagnosis and treatment of meconium obstruction in 
extremely low birth weight infants. Neonatology. 2012;101(3):172-
78. doi: 10.1159/000330850

	 Siddiqui MMF, Drewett M, Burge DM. Meconium obstruction [10]
of prematurity. Archives of Disease in Childhood-Fetal 
and Neonatal Edition. 2012;97(2):F147-50. doi: 10.1136/
adc.2010.190157

	 Shah V, Chirinian N, Lee S; EPIQ Evidence Review Group. [11]
Does the use of glycerin laxatives decrease feeding intolerance 
in preterm infants? Paediatr Child Health. 2011;16(9):e68-70. 
https://doi.org/10.1093/pch/16.9.e68

	 Haiden N, Norooz F, Klebermass-Schrehof K, Horak AS, Jilma [12]
B, Berger A, et al. The effect of an osmotic contrast agent on 
complete meconium evacuation in preterm infants. Pediatrics. 
2012;130(6):e1600-06. doi: 10.1542/peds.2011-3634

	 Shinde S, Kabra NS, Sharma SR, Avasthi BS, Ahmed J. Glycerin [13]
suppository for promoting feeding tolerance in preterm very 
low birth weight neonates: A randomised controlled trial. Indian 
Pediatr. 2014;51(5):367-70. https://doi.org/10.1007/s13312-
014-0418-8.

	 Livingston MH, Shawyer AC, Rosenbaum PL, Williams C, Jones [14]
SA, Walton JM. Glycerin enemas and suppositories in premature 
infants: A meta-analysis. Pediatrics. 2015;135(6):1093-106. doi: 
10.1542/peds.2015-0143

	 McMillan DD, Wu J. Approach to the bleeding newborn. [15]
Paediatrics & Child Health. 1998;3(6):399-401. doi: 10.1093/
pch/3.6.399

	 Agostoni C, Buonocore G, Carnielli VP, De Curtis M, Darmaun [16]
D, Decsi T, et al. ESPGHAN Committee on Nutrition. Enteral 
nutrient supply for preterm infants: Commentary from the 
European Society of Paediatric Gastroenterology, Hepatology 
and Nutrition Committee on Nutrition. J Pediatr Gastroenterol 
Nutr. 2010;50(1):85-91. doi: 10.1097/MPG.0b013e3181adaee0

	 Bell MJ, Ternberg JL, Feigin RD, Keating JP, Marshall R, Barton [17]
L, et al. Neonatal necrotising enterocolitis. Therapeutic decisions 
based upon clinical staging. Ann Surg. 1978;187(1):1-7. doi: 
10.1097/00000658-197801000-00001

	 Shim SY, Kim HS, Kim DH, Kim EK, Son DW, Kim BI, et al. Induction [18]
of early meconium evacuation promotes feeding tolerance in very 
low birth weight infants. Neonatology. 2007;92(1):67-72. doi: 
10.1159/000100804



Ashish Kumar Gupta et al., Effect of Prophylactic Glycerine Suppository in Achieving Early Full Feeds in Premature Infants� www.ijnmr.net

Indian Journal of Neonatal Medicine and Research. 2019 Oct, Vol-7(4): PO06-PO1010

		   
AUTHOR(S):
1.	 Ashish Kumar Gupta
2.	 Ram Pal Singh Tomar
3.	 Sajith Surendran

PARTICULARS OF CONTRIBUTORS:
1.	 Pediatrician, Department of Paediatrics, Military 

Hospital, Secunderabad, Telangana, India.
2.	 Associate Professor, Department of Paediatrics, Base 

Hospital, Delhi Cantt, Delhi, India.
3.	 Pediatrician, Department of Paediatrics, Military 

Hospital, Ferozepur, Punjab, India.

NAME, ADDRESS, E-MAIL ID OF THE 
CORRESPONDING AUTHOR:
Dr. Ram Pal Singh Tomar,
Department of Paediatrics, Base Hospital, Delhi Cantt, 
Delhi-110010, India.
E-mail: tomar15@rediffmail.com

Financial OR OTHER COMPETING INTERESTS:  
None.

Date of Publishing: Oct 01, 2019

	 Pietz J, Achanti B, Lilien L, Stepka EC, Mehta SK. Prevention [19]
of necrotising enterocolitis in preterm infants: A 20-year 
experience. Pediatrics. 2007;119(1):e164-70. doi: 10.1542/
peds.2006-0521

	 Emil S, Nguyen T, Sills J, Padilla G. Meconium obstruction in [20]
extremely low-birth-weight neonates: guidelines for diagnosis 
and management. Journal of Pediatric Surgery. 2004;39(5):731-
37. doi: 10.1016/j.jpedsurg.2004.01.027


