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Abstract- A number of studies has shown that orally administered sweet-tasting solutions reduce signs
of pain during painful procedures. The local anesthetic cream EMLA has recently been shown to be
safe for use in neonates. The present study aimed to compare the pain-reducing effect of EMLA cream
with that of orally administered glucose during venipuncturing in newborns. A randomized, controlled,
double-blind Clinical trial was done on the 220 newborns undergoing venipuncture for clinical
purposes. One hundred- six of the newborns received EMLA on the skin and orally administered
placebo (sterile water) and 114 received orally glucose 30% and placebo (Vit A+D) on the skin.
Symptoms associated with pain while venipuncturing measured by Neonatal/ Infant pain scale (NIPS)
and crying time were compared between two groups. There were no differences in background
variables between the 2 groups. The results showed that the NIPS scores were significantly lower in the
glucose group (median: 2) compared with the EMLA group (Median: 3) (P= 0.000). The duration of
crying in the first 2 minutes was significantly lower in the glucose group (median: 2 sec) than in EMLA
group (median: 9 sec) (P< 0.01). 12.3% and 29.2% of neonates in glucose and EMLA groups had NIPS
above 3 respectively where the observed difference was found to be statistically significant (P< 0.05).
Our study showed that compared with EMLA cream, orally administration glucose can be more
effective, tolerable and convenient in reducing of pain resulting from venipuncturing in neonatal period.
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INTRODUCTION

There are some unavoidable situations in which
invasive procedures should be applied for the
purpose of neonatal cares. Venipuncture is the most
routine way that is used for the both healthy and
unhealthy babies.
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There are enough experiments showing there are
anatomical and physiological potency in babies for
understanding pain (1, 2). Recent investigations
suggest that experience of pain in the neonatal period
affects the next period of life (3, 4). Venipunture is
the recommended method for the purpose of blood
taking in full-term babies (5). Compared with ankle
sampling, venipuncture has some gains such as
obtaining enough volume of blood, less amounts of
pain and more success rate (6-8). An appropriate
sampling technique may be useful in pain reducing,
however, it is suggested that forythe, reducing stress
created by venipuncture, a pain-reducing method



may be used (7). Numerous studies show which
administration of orally sweet-tasting solutions relief
signs of pain during painful procedures (9-11). This
can be due to two reasons: 1) releasing of endorphins
and 2) the mechanism of pre-absorption of sweet-
tasting (12, 13)-"EMLA cream is a local pain reducer
consisting of Lidocaine and prilocaine. It has been
shown that using EMLA cream 60 minutes before
venipuncturing can be lead to reduce pain feeling in
humans (14). Moreover, the recent investigations
have shown that EMLA has no harmful effect in
neonates where it is using in the most countries such
as Sweden (15-17). In respect with orally glucose
solutions of 30%, studies have indicated that it has
no harmful effect and easily can be tolerated by
neonates (8).

While time period for the effectiveness of oral
glucose is immediate, EMLA cream take time about
60 minutes. Therefore, its usefulness has limitations
in the acute situations (18-20). The pain reducing
effects of EMLA cream and orally glucose solution
have been separately investigated. However, there
are a few researches in which their effects together
have been compared (21). The present study aimed
to compare the pain reducing effects of EMLA
cream and orally administrated sweet-tasting
solution resulting from Venipunture on the neonates
suffering from icter admitted to Shahid Sadoughi
hospital of Yazd city affiliated to Shahid Sadoughi
University of Medical Sciences.

MATERIALS AND METHODS

The present double blind Randomized Clinical Trial
(RCCT) was conducted in Shahid Sadoughi hospital
situated in Yazd city, Yazd province, Islamic
Republic of Iran between October 2004 and June
2005. The main purpose of study was to compare the
relief effects of EMLA cream and orally
administrated sweet-tasting solution in reducing pain
resulting from Venipunture in the neonates suffering
from neonatal icter. All full term neonates (=38
weeks) in age range of > lday and <l5 days
admitted to hospital were studied. For the purpose of
billirubin measurement, they had to undertake a
venipunture. Babies with neurologic symptoms,
gestational age <38w, given a history of
consumption of sedatives or pain reliving medicines
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24 hours before admission and neonates who had no
consent form were excluded from study. Data from
an earlier study (25) was used to estimate the sample
size where 6,=7.5 (standard deviation of crying time
in EMLA group) and o,=6.7 (standard deviation of
crying time in glucose group) were considered. We
were interested in detecting whether orally
administrated glucose can reduce significantly at
least 3 seconds (d=3/sec difference) reduction in the
mean of crying time, using study power of 0.90
(B=.20) and (a=.05, two-tailed). A total sample size
of 180 (90 for each group) was obtained.
Considering an increase of 25%, finally 230 subjects
were studied. Then, subjects randomly assigned to
two different trials groups (115 each). Group I) at
first, 0.5 g EMLA cream (14) was smeared on the
back side of hand followed by closed dressing. After
60 minutes, dressing was removed.

To reduce venous contraction and any stress in
babies, venipuncture was delayed for a time period
of 15 minutes. In this group, lcc sterile water, as
placebo, was poured into the subject’s mouth by
syringe five minutes before sampling. Group II) the
similar approach was considered for the subjects in
group II, but trial and placebo for this group were
lec glucose %30 * and 0.5 g plasebo ointment
respectively. Venipunture was done by a needle 21-
gauge followed by bandage on the sampling point.
Then, for two minutes evaluation in a low stress
condition, neonate was placed on the nursery bed.
Each neonate had only a chance to include in study.
Duration of crying and response to pain were scored
by Neonatal /Infant Pain Scale (NIPS) (21) where the
scale measured changes in six parameters including
face appearance, crying, respiratory  status,
movement in upper and lower extremities and
alertness status within two minutes started from
venipunturing. The highest and lowest score given to
subjects were 7 and zero respectively where the
highest value was correlated with the highest
response to pain. A score of less than or equal 3 was
considered as painless or mild grade of pain. The
tools of enquiry were a pre-coded questionnaire and
clinical evaluation.

Analysis was done by SPSS software package
using appropriate non-parametric statistical tests
such as Chi-squared for the categorical and Mann-
Whitney U Test for the numeric variables.
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Tablel. Demographic and biomedical data of subjects in two groups

Variable Group I (n=106) Group II (n=114) P 5
Sex

Male 58 (55) 55(48.5)

Féimale 48 (45) 59(51.5) NS
Mean Age (days) 4 (2-15) 4.2 (2-15) NS
Mean Weight/g (SD) 3250 (2350-4560) 3257 (2340-4450) NS

_ Mean Bilirubin mg/dl, (SD) 11 (6-22.5) 10.5 (6.5-23) NS
RESULTS DISCUSSION

In this study, a total of 10 neonates due to
unsuccessful Venipunture and not meeting the
research procedures were excluded from study (9
subjects in group I and one in group II). 51 (48%)
and 67 (59%) of neonates in both groups were
females  respectively significant
discrepancy was seen in respect with sex between
two groups. In addition, using student t-test it was
seen that there was no significant difference between
mean of age, weight and levels of serum bilirubin in
subjects of two groups (Table 1).

Using non-parametric Mann-Whitney U Test, it
was found that the median of NIPS score in group 11
was significantly lower than that in group I (2 vs. 3,
P = 0.000.) Moreover, applying the same statistical
test showed that median crying time per second

where  no

(measured within the first two minutes after
venipunturing) in the neonates of group II was
shorter than in group I (2 sec versus 9 sec) where
this discrepancy was seen to be statistically
significant (P < 0.01) (Table 2).

29% and 12% of neonates in groups [ and II had a
NIPS score of more than 3 respectively and this
difference also was seen to be highly significant (P =
0.000). Three neonates in group [ showed a real
erythema on the prescription place of EMLA cream
but no such phenomena was seen in none of the
neonates in group II.

Documents show that orally glucose can reduce pain
created by venipunturing in neonates (8). Recently, it
has been shown that EMLA cream also has similar
property (14, 22, 23).

Quantitative studies, however, have compared
efficacies of these in reducing of pain in neonates.
Our study, which is probably the first randomized
clinical trial aimed to compare the effect size of
orally administrated glucose and EMLA cream in
reducing pain in Iranian neonates, shows that orally
glucose compared with EMLA cream can be more
effective. NIPS (neonatal/infant pain score) and time
of crying within two minutes were used as criteria in
comparison of these two methods as the values were
lower in group receiving orally glucose than in group
received EMLA cream. This is in accordance with
findings of two separate studies carried out by
Eriksson and Abad er al. where neonates receiving
orally glucose had lower scores of pain and crying
times compared to those received EMLA cream
(8, 26). In these studies, no harmful effect was
seen while giving orally glucose 30%. In another
study done on 201 neonates by Gradin et al
in Sweden also pain scores and crying times
group (25). In
this study lidocain was more effective than in orally
glucose in reducing of crying time in neonates (27).

were lower in  glucose

Table 2. Median of crying time period and pain score in two groups

Variable

Median of time crying period /sec

Median of pain score /NIPS
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Group I (n =106) Group II (n = 114) P
9 (0-70) 2(0-75) <0.01
3(0-10) 2(0-9) <0.001




There was no side effect in relation to
consumption of orally glucose in our study. This was
also seen in study carried out by Maria G ef al. in
which glucose solution of 30% was used (25).
Similar studies also shew-that full-term babies can
easily undertake orally glucose without any side
effect.

It is known that although repeated low dose of
sucrose has useful effect on the premature babies,
but it should be studied in mature babies (10). Three
neonates in our study showed a moderate erythema
in the prescription place of EMLA cream. This has
also been shown by other studies (14, 21). Another
preference for the using of orally glucose relative to
EMLA cream is that blood sampling can be done
immediately after prescription. This is useful in
acute conditions in which time saving is important.

On the other hand, use of EMLA cream can make
a limitation in repetition of Venepunture (14) and its
repeated doses increase the chance of met-
heamoglobinemia (23). Therefore, there are various
studies in which the use of orally glucose due to less
harmful, more effective and time saving compared to
EMLA has been recommended (8,14, 22, 23). No
study is available in which the effect of concomitant
consumption of EMLA cream and orally glucose has
been investigated so it needs more examinations in
the next.

In conclusion, our study showed that compared
with EMLA cream, orally administration glucose
can be more effective, tolerable and convenient in
reducing of pain resulting from Venepunture in
neonatal period. This may be explained by the fact
that orally glucose can act as a stimulator for the
releasing of endorphin in central nervous system
leading to better control of pain than EMLA cream
which is a local pain ameliorator. Main limitation in
our study was a problem in relation to providing
EMLA cream since it is made from France so there
is not enough amounts of medicine in our country.
However, low levels of budget and lack of
cooperation shown by some neonate’s parents were
other limitations seen within study period.

Conflict of interests
The authors declare that they have no competing
interests.

REFERENCES

1. Anand KJS, Hickey PR. Pain and its effects in the
human neonate and fetus. N Engl J Med. 1987,
317(21): 1321-1327.

2. Fitzgerald M, Shaw A, MalcIntoch N. The postnatal
development of the cutaneous flexor reflex: a
comparative study in premature infants and newborn
rat pups. Dev Med Child Neurol. 1988; 30(4):520-526.

3. Taddio A, Katz J, Ilersich AL, Koren G. Effect of
neonatal circumecision on pain response during
subsequent routine vaccination. Lancet. 1997 Mar
1:349(9052):599-603.

4. Porter FL, Grunau RE, Anand KJ. Long-term effects of
pain in infants. J Dev Behav Pediatr. 1999 Aug;
20(4):253-261.

5. Ohlsson A, Taddio A, Jadad AR, Stevens B. Pain in
Neonates. 2™ ed. X. Amsterdam, the Netherlands;
2000: P.265-276.

6. Shah VS, Taddio A, Bennett S, Speidel BD. Neonatal
pain response to heel stick vs venepuncture for routine
blood sampling. Arch Dis Child Fetal Neonatal Ed.
1997 Sep; 77(2):F143-144.

7. Larsson BA, Tannfeldt G, Lagercrantz H, Olsson GL.
Venipuncture is more effective and less painful than
heel lancing for blood tests in neonates. Pediatrics.
1998 May; 101(5):882-886.

8. Eriksson M, Gradin M, Schollin J. Oral glucose and
venepuncture reduce blood sampling pain in newborns.
Early Hum Dev. 1999 Jul; 55(3):211-218.

9. Skogsdal Y, Eriksson M, Schollin J. Analgesia in
newborns given oral glucose. Acta Paediatr. 1997 Feb;
86(2):217-220.

10. Stevens B, Taddio A, Ohlsson A, Einarson T. The
efficacy of sucrose for relieving procedural pain in
neonates--a systematic review and meta-analysis. Acta
Paediatr. 1997 Aug; 86(8):837-842.

11. Johnston CC, Stremler R, Horton L, Friedman A.
Effect of repeated doses of sucrose during heel stick
procedure in preterm neonates. Biol Neonate. 1999
Mar; 75(3):160-166.

12. Blass E, Fitzgerald E, Kehoe P. Interactions between
sucrose, pain and isolation distress. Pharmacol
Biochem Behav. 1987 Mar; 26(3):483-489.

13. Barr RG, Quek VS, Cousineau D, Oberlander TF,
Brian JA, Young SN. Effects of intra-oral sucrose on
crying, mouthing and hand-mouth contact in newborn
and six-week-old infants. Dev Med Child Neurol. 1994
Jul; 36(7):608-618.

Acta Medica Iranica, Vol. 46, No. 1 (2008) 61



EMLA vs. glucose

14. Buckley MM, Benfield P. Eutectic lidocaine/
prilocaine cream. A review of the topical
anaesthetic/ analgesic efficacy of a eutectic mixture of
local anaesthetics EMLA. Drugs. 1993; 46(1): 126-151.

15. Taddio A, Shennan AT, Stevens B, Leeder JS, Koren
G%@JH) y@i@f:a%@ilocainc cream in the treatment
of preterm neonates. J Pediatr. 1995 Dec; 127(6):1002-
1005.

16. Gourrier E, Karoubi P, el Hanache A, Merbouche S,
Mouchnino G, Leraillez J. Use of EMLA cream in a
department of neonatology. Pain. 1996 Dec; 68(2-
3):431-434,

17. Larsson BA, Tannfeldt G, Lagercrantz H, Olsson GL.
Alleviation of the pain of venepuncture in neonates.
Acta Paediatr. 1998 Jul;:87(7):774-779.

18. Lindh V, Wiklund U, Hakansson S. Assessment of the
effect of EMLA during venipuncture in the newborn by
analysis of heart rate variability. Pain. 2000 Jun;
86(3):247-254.

19. Acharya AB, Bustani PC, Phillips JD, Taub NA,
Beattie RM. Randomised controlled trial of ecutectic
mixture of local anaesthetics cream for venepuncture in
healthy preterm infants. Arch Dis Child Fetal Neonatal
Ed. 1998 Mar; 78(2):F138-142.

20. Stevens B, Johnston C, Gibbins S. Pain assessment in
neonates. In: Anand KJS, Stevens BJ, McGrath PJ, eds.
Pain in Neonates. 2nd ed. Pain Research and Clinical
Management, X. Amsterdam, the Netherlands:
Elsevier. 2000; P.101-134.

62 Acta Medica Iranica, Vol. 46, No. 1 (2008)

21. Lawrence J, Alcock D, McGrath P, Kay J, MacMurray
SB, Dulberg C. The development of a tool to assess
neonatal pain. Neonatal Netw. 1993 Sep;12(6):59-
66.

22. Schecter NL, Bberde CB. Pain in infant, children and
adolescent. 2™ ed. Philadelphia: Lippincott Co; 2002.
P. 391-405.

23. Essink-Tjebbes CM, Hekster YA, Liem KD,
van Dongen RTM. Topical wuse of Ilocal
anesthetics in neonates. Pharm World Sci. 1999; 21(4):
173-176.

24. Carbajal R, Lenclen R, Gajdos V, Jugie M, Paupe A.
Crossover trial of analgesic efficacy of glucose and
pacifier in very preterm neonates during subcutaneous
injections. Pediatrics. 2002 Aug;110(2 Pt 1):389-
393.

25. Gradin M, Eriksson M, Holmgvist G, Holstein A,
Schollin  J. Pain reduction at venipuncture in
newborns: oral glucose compared with local
anesthetic cream. Pediatrics. 2002 Dec;110(6):1053-
1057.

26. Abad F, Driaz Gomes NM, et al. Oral sucrose
comparison with lidocain- prilocain cream for pain
relief during venepuncture in newborns. Early Hume.
1999; 55(3); 211-218.

27. Malekan Rade, Momtaz manesh N. The effect of
glucose, Breast Milk and lidocain- cream on acute pain
of arterio puncture in term neonates. Feyz. 2004; 30(8);
1549.

wwWww.S D.ir



