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ABSTRACT

Background & objective: Phlebotomy or venipuncture is a procedure that can cause moderate to severe pain in
patients. This pain can be prevented with pharmacological and/or non-pharmacological methods. One of the
pharmacological methods to reduce pain is local application of local anesthetic preparation. Topical lidocaine and
Eutectic Mixture of Local Anesthetics (EMLA) cream containing 2.5% lidocaine and 2.5% prilocaine are local
anesthetics that can be applied before phlebotomy. We compared alkalinized 2.46% lidocaine with 5% EMLA cream
on the intensity of pain on venipuncture.

Methodology: This study used the analytical pre-experimental (pre-experiment) Randomized Control Trial (RCT)
method with a group pretest-posttest design approach. The study measured the intervention by comparing the
EMLA 5% group with the 2.64% lidocaine group. Lidocaine was alkalinized in 70% alcohol. Both drugs were applied
topically before phlebotomy, and the numeric rating scales (NRS) were compared in student volunteers of the
Medical Faculty of Pattimura University, Ambon, Maluku, Indonesia.

Results: The analysis of 20 paired respondents who were given a solution of 2.64% lidocaine alkalinized in 70%
alcohol topically before phlebotomy on the first day and 5% EMLA cream topically before phlebotomy on the 10th
day showed very significant results with P = 0.002.

Conclusion: The application of 5% EMLA cream topically has a greater analgesic effect, compared to 2.64% lidocaine
alkalinized in 70% alcohol, when measured with NRS.

Abbreviations: EMLA: Eutectic Mixture of Local Anesthetics, RCT: Randomized Control Trial, NRS: Numeric Rating
Scale, IASP: International Association for Study of Pain, VRS: Verbal Rating Scale, AVF: Arteriovenous Fistula

Keywords: EMLA; Lidocaine; Local Anesthetic; Numeric Rating Scale; Phlebotomy; Pain; Venipuncture; Verbal Rating
Scale
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1. INTRODUCTION

Phlebotomy or Venipuncture is crucial for examining
and treating persons in healthcare settings. The
procedure involves accessing a vein to collect blood
samples and administering intravenous medicines for
quick results. Venipuncture can often cause anxiety and
pain.

The International Association for the Study of Pain
(IASP) defines pain as an unpleasant sensory and
emotional experience triggered by tissue damage.?

Local anesthetic is a medication that temporarily numbs
a small body area before minor surgery. It can also be
used to decrease pain before performing venipuncture.®
One of the medications for local anesthetic is lidocaine.
Lidocaine inhibits Na+ channels, suppressing action
potential and electric signal conduction in afferent
sensory neurons. Alkalinization of lidocaine solution
with sodium bicarbonate creates a nonionized lipophilic
form, allowing the molecule to perform the necessary
anesthetic effect.*

Another method that can be used is applying EMLA. It
is a lipid emulsion created by mixing prilocaine (2.5%)
and lignocaine (2.5%) at room temperature.® Previous
research suggests that using EMLA cream under
occlusion for more than 60 minutes can penetrate the
epidermis and reduce pain during venipuncture. It also
has excellent cutaneous absorption.®

Since there is limited data on alkalinizing lidocaine and
EMLA cream for venipuncture. This study aims to
compare the efficacy of topical alkalinizing lidocaine
and EMLA cream for pain relief before undergoing
venipuncture.

2. METHODOLOGY

This research will utilize a pre-experimental randomized
controlled trial (RCT) analytical method with a group
pretest-posttest design approach. It has been approved by
the Research Ethics Committee of the Medical Faculty
of Pattimura University, with registration number
023/FK-KOM.ETIK/VI1/2024.

The study aimed to measure the effects of two different
interventions by comparing the EMLA group with the
2.64% alkalized lidocaine in 70% alcohol applied
topically before phlebotomy. The sampling technique
employed was purposive sampling, and the minimum
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sample size is calculated using the Federer formula. A
total of 20 samples was required, and the subjects were
students from the Medical Faculty.

To prepare a 100 mL of 2.64% alkalinized lidocaine
solution in 70% alcohol, the process began with isolating
73.6 mL of 95% alcohol using syringes. Next, 26.4 mL
of 10% lidocaine solution was added and mixed into the
alcohol solution. This lidocaine and alcohol solution
were poured into the container. Subsequently, 0.5 mL of
8.4% sodium bicarbonate solution was taken using a 1
mL syringe and added dropwise at a rate of 1 drop per
second while gently shaking the container to ensure
homogeneity and prevent precipitation. Finally, the
container is sealed tightly to prevent evaporation, labeled
appropriately, and the 100 mL of 2.64% alkalinized
lidocaine solution in 70% alcohol solution is ready to
use.

Subjects were divided into two groups and received two
different interventions alternatively, with a 10-day
interval between them. The first intervention involved
phlebotomy with local anesthesia using a solution of
10% lidocaine, alkalized with 8.4% sodium bicarbonate,
and mixed with 95% alcohol. The second intervention
involved phlebotomy with EMLA cream, which
contained 2.5% lidocaine and 2.5% prilocaine.

Pain intensity was assessed with the NRS based on the
patient's feedback after venipuncture. The collected data
was analyzed using the Wilcoxon statistical test.

3. RESULTS

Statistical distribution of the NRS in the phlebotomy
procedure with the administration of 2.64% lidocaine
alkalinized in 70% alcohol topically.

The results of this study indicated that respondents who
received topical lidocaine before phlebotomy reported
moderate pain on the NRS, with 9 (45%) scoring
between 4-7. Additionally, 8 (40%) reported mild pain
with scores ranging from 1-3, while 3 (15%) experienced
severe pain, scoring between 8-10.

In contrast, respondents who received 5% EMLA cream
topically, 13 (65%) experienced mild pain, 4 (20%)
reported moderate pain, and 3 (15%) indicated that they
did not feel any pain at all.

The results of the analysis in 20 paired respondents who
were given a solution of alkalinized lidocaine topically
before phlebotomy on the first day and EMLA cream 5%
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Table 1: Demographic characteristics of all
respondents (n = 20)

160

Gender
e Male 3 (15)
e Female 17 (85)
Age
o 17 3(15)
e 18 11 (55)
e 19 2 (10)
e 20 2 (10)
o 21 2 (10)
Injection Location
o Fossa antekubiti dextra 8 (40)
e Fossa antekubiti sinistra 10 (50)
e Manus sinistra 2 (10)
History of Wounds at the Location 0 (100)
of Phlebotomy
History of drug and food allergies 0 (100)

topically before phlebotomy on day 10 showed very
significant results from Wilcoxon test with a P = 0.002.
cream 5% topically had a greater effect on NRS changes,
compared to lidocaine.

The bar chart compares the distribution of pain levels
during phlebotomy procedures for two types of pain
management EMLA Cream 5% (black bars) and
alkalized lidocaine (grey bars).

4. DISCUSSION

Based on these results, the administration of EMLA
cream 5% topically had a greater effect on NRS changes,
compared to lidocaine 2.64% which was alkalized in
70% alcohol with a minimum-maximum value (0-2).
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Figure 1: Comparative NRS scores in two study
groups

Studies by Oluwadun et al,” found that EMLA cream
(76.5%) and 10% lidocaine cream (70.6%) significantly
reduced mild pain during cannulation compared to
placebo (55.9%), as measured by the verbal rating scale
(VRS). Additionally, other randomized controlled trials
showed that EMLA cream was more effective than
lidocaine tape in alleviating pain during arteriovenous
fistula (AVF) punctures in patients on chronic
maintenance dialysis.®

Based on these results, the administration of EMLA
cream, with 2.5% lignocaine and 2.5% prilocaine,
effectively reduces intravenous cannulation pain in
children and should be included in routine premedication
for venipuncture.®

EMLA increases the threshold for nerve excitation,
suppressing nerve impulse initiation and providing
analgesia by targeting dermal free nerve endings. In this
study, EMLA effectively lowered the pain threshold for
referred muscle pain.”

Lidocaine and prilocaine are solid at room temperature,
but mixing them in equimolar proportions lowers their
melting point, resulting in a liquid formulation. This
allows for a higher concentration of anesthetic in EMLA

Table 2: Comparison of pain scores between the two groups

Pain Score (NRS) EMLA 5% | Alkalinized P-Value
Lidocaine

oil droplets, enhancing skin permeability and
improving anesthetic effect.®

5. LIMITATIONS

This research was conducted at a single

location with a limited sample size, which
restricts the generalizability of its findings to

the broader population. Future studies should

0 (No Pain) 3 (15) 0 (0)

1-3 (Mild Pain) 13 (65) 8 (40)

4-7 (Moderate Pain) 4 (20) 9 (45) 0.002*
8-10 (Severe Pain) 0 (0) 3 (15)

Total 20 (100) 20 (100)

aim to include a larger sample size and
multiple locations to enhance the validity of

Data presented as n (%); P < 0.05 considered as significant

the results.
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6. CONCLUSION

Topical administration of EMLA 5% cream has better
analgesic effect on NRS changes, compared to 2.64%
lidocaine alkalinized with 70% alcohol. Lidocaine and
prilocaine, when mixed equimolar, form a liquid at room
temperature, reducing the need for solubilizing agents
and enabling a higher anesthetic concentration in EMLA.
This results in enhanced skin permeability and effective
anesthesia.
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