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Research Protocol
i. Study Title

Pocket Warming of Epidural Medications to Shorten Onset of Labor Analgesia

ii. Principal Investigator
Ling-Qun Hu, M.D.

I. Background and Rationale

A recent report by Sviggum et al. described the beneficial effect of warming epidural medications in order to hasten
the onset of labor analgesia. Epidural 0.125% bupivacaine with fentanyl 2mcg/mL at 37 °C resulted in a mean
analgesic onset of 9.2 minutes as compared to a mean onset of 16 minutes for the same medication at room
temperature.! Provision of neuraxial labor analgesia in a timely manner is important to many parturients,? and thus
techniques to shorten analgesic onset are relevant to daily clinical practice. Combined-spinal epidural (CSE)
techniques are commonly utilized to improve the onset ° and reliability 34 of labor analgesia relative to epidural
techniques, though CSEs have potential drawbacks. It is not always possible to administer a spinal dose despite
successful loss-of resistance with CSE techniques.> CSEs have been associated with greater incidence of non-
reassuring fetal heart tones (FHT), uterine hyperactivity, maternal pruritis, and greater incidence of neurologic
sequelae compared to epidural analgesia.®® Further, it has been reported that CSE labor analgesia is more likely to
result in prolonged FHT decelerations if there is FHT abnormalities prior to the neuraxial procedure.’® Given these
potential limitations of CSE techniques for labor analgesia, epidural medication warming may represent an effective
alternative.

Previous studies in obstetric 1* and non-obstetric 213 patients undergoing surgery have demonstrated a more rapid
onset of sensory blockade in patients receiving body temperature (37 °C) epidural medication compared to room
temperature medication. Though other reports have found no significant difference in the onset of sensory blockade
when comparing body temperature to room temperature epidural medications.**®> Warmed local anesthetic solutions
have also been shown to shorten the onset of peripheral nerve blockade with ropivacaine.'® To our knowledge, the
report by Sviggum et al. is the first to examine the effect of warmed epidural medications for patients receiving
epidural labor analgesia.! The degree of local anesthetic ionization determines the onset time, and warming local
anesthetics have been associated with a lower dissociation constant (pKa)*® and increased pH,* thus causing more
of the local anesthetic to exist in the unionized form that traverses the cell membrane before binding to the receptor
site on the inside of the sodium channel.

Some of our prior colleagues have suggested that the pharmacy-prepared, sealed and labeled 10mL epidural
medication syringes (0.125% bupivacaine with 2mcg/mL of fentanyl) should be kept in the front chest pocket of the
surgical scrubs. In their experience, the close proximity to the body has a warming effect on the epidural medication
and ultimately leads to quicker onset of pain relief once administered. Pocket warming does not warm the
medications to the same extent as an incubator, but is certainly less expensive and is readily available to every
obstetric anesthesia practice. For the purposes of this investigation, we will place the sterile epidural medication
syringes within a clean plastic bag prior to placing it in the pocket in order to maintain cleanliness.

We have previously measured the temperature of five 10mL syringes of normal saline at room temperature and
again after being placed in a clean plastic bag within the front chest pocket of five different anesthesia
practitioners.’” Using an STS-400 temperature sensor (Smiths Medical, Rockland, MA, USA) we measured the
temperature of the test syringe contents. At baseline the average was 21.7 °C (range 21.5-21.9 °C), and increased to
an average of 29.7 °C (range 29.1 — 30.2 °C) after 1.5 hours of pocket warming.'” It has not been studied and is
unknown if this degree of warming would be effective in enhancing the onset of labor analgesia, but such
information is valuable given that an approximate 30 °C temperature may be accomplished by simple pocket
warming and is within bupivacaine manufacturer recommended storage temperatures of 15-30 °C.8
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We also assessed the potential for epidural medication cooling by measuring the temperature of one of our 10mL
saline syringes for twenty minutes after removal from the warm pocket environment. The initial temperature of 30.0
°C had cooled to 27.0 °C by five minutes, 24.7 °C by ten minutes, 22.9 °C by fifteen minutes, and had returned to
baseline room temperature by twenty minutes.'” The time between medication removal and dosing is important to
consider given that significant cooling may occur and negate any potential benefits of warming the medication. This
cooling effect makes use of a centralized warmer less promising, as it could take 10-20 minutes to position the
patient and complete placement of the epidural catheter prior to dosing the medication. The use of a bedside
incubator! or a pocket warming technique!” would be useful in this regard, because the medication could be
administered immediately after removal from the warm environment.

As mentioned, local anesthetics warmed to body temperature (37 °C) have been shown to shorten the onset of
sensory blockade. 113 16 \We hypothesize that a lesser degree of warming, such as the 29.7 °C achieved by pocket
warming,'” would also be beneficial in enhancing onset of labor analgesia relative to room temperature medication.
Pocket warming of medications has the additional benefits of being immediately available to every practitioner,
requires no additional costs or equipment, and is within bupivacaine manufacturer recommended storage
temperatures of 15-30 °C.*8

Il. Objectives

In comparison to labor analgesia initiation with room temperature local anesthetic medication, we hypothesize that
local anesthetic with at least 1 hour of pocket warming will result in a more rapid onset of labor analgesia and will
not result in any increase in adverse effects such as fever, shivering, hypotension, nausea or vomiting.

The warming of local anesthetic solutions may be effective in providing a more rapid onset due to alterations in the
physiochemical properties of the drug. The degree of local anesthetic ionization determines the onset time, and
warming local anesthetics have been associated with a lower dissociation constant (pKa)* and increased pH,*® thus
causing more of the local anesthetic to exist in the unionized form that traverses the cell membrane before binding to
the inside of the sodium channel. Specific Aims:

1) To record the following information in laboring parturients receiving initiation of labor analgesia with room
temperature epidural medication (0.125% Bupivacaine with Fentanyl 2mcg/ml — 10mL) vs. “pocket warmed”
epidural medication (0.125% Bupivacaine with Fentanyl 2mcg/ml — 10mL) stored within a clean plastic bag
in the front pocket of an anesthesia provider for a minimum of 1 hour:

a. Patient characteristics
i. Age
ii. height (cm)
iii. Current weight (kg)
iv. Body Mass Index (kg/m?) (BMI)

V. Race
vi. Gravidity
vii. Parity

viii. Gestational age
ix. History of labor epidural in prior pregnancy
X. Cervical dilation at initiation of labor analgesia (cm)
xi. initial verbal rating scale (VRS) pain score (1-10)

xii. Baseline patient temperature (°C)
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xiii.  Smoking status

Temperature (°C) of 10mL syringe of normal saline that is stored with the epidural medication
syringe; note that directly measuring the temperature of the epidural medications to be
administered to the patient is not advisable given sterility of medications would not be
maintained, thus we intend to measure the temperature of a normal saline syringe of the same
volume and stored in the same environment using an STS-400 temperature sensor (Smiths
Medical, Rockland, MA, USA).

Analgesia onset time (minutes) — defined as the time from dosing epidural medication to
achievinga VRS <3

i. VRS pain scores will be assessed and recorded immediately after completion of the initial
10mL epidural bolus (time 0), and at 5, 10, 15, 20, 30 and 60 minutes

ii. The time will also be recorded at the end of the first uterine contraction with VRS <3.
Oral temperature

i. will be assessed and recorded immediately after completion of the initial 20mL epidural
bolus (time 0) and again at 15, 30, 60 minutes. Note that fever will be defined as
temperature >38 °C

ii. the presence and magnitude of fever anytime during labor will also be recorded
Patient satisfaction, as assessed by a 1-100 rating scale
i. Will be assessed on postpartum day # 1 during routine follow-up visit.

The following will be assessed and recorded immediately after completion of the initial 10mL
epidural bolus (time 0) and again at 5, 10, 15, 20, 30 and 60 minutes:

i. Shivering (O=none, 1=intermittent mild shivering, 2=continuous intense shivering)

ii. Nausea (O=none, 1=mild, 2=moderate to severe (subjective assessment based on patient
description))

iii. Vomiting (yes/no)

iv. Incidence of Hypotension — defined as systolic BP <90mm Hg, a decrease in systolic BP
> 20% from the pre-procedure systolic BP, or a symptomatic decrease from the pre-
procedure baseline requiring treatment with vasopressors and/or 1V fluid bolus

1. Treatment with vasopressors due to hypotension will also be recorded
Breakthrough pain:
i. Required rescue epidural bolus (yes/no)
ii. Time to first manual epidural rescue bolus (minutes)
iii. Total number of manual anesthetic interventions to treat inadequate labor analgesia

Type of delivery (cesarean, spontaneous vaginal or instrumental vaginal delivery)

The method of delivery will not influence assessment of pain in the first hour after epidural

placement. The pain after vaginal delivery or after potential cesarean delivery will not be
measured, thus the mode of delivery will not affect pain assessment.
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I11. Methods and Materials
A. Research Design

For the purposes of attempting to safely achieve a more rapid onset of labor analgesia and improve patient
satisfaction, we propose to conduct a prospective, randomized controlled trial to compare the initiation of labor with
room temperature epidural medication (pharmacy-prepared 0.125% Bupivacaine with Fentanyl 2mcg/ml — 10mL) to
the same epidural medication that has been pocket warmed for a minimum of 1 hour. The primary outcome is to
assess whether the pocket warmed medication significantly shortens analgesia onset. We also intend to investigate
whether there are significant differences in patient satisfaction, management of breakthrough pain, type of delivery,
or adverse patient events such as nausea, vomiting, shivering, hypotension and fever. We will record baseline patient
characteristics including age, height, weight, cervical dilation at time of labor analgesia, initial verbal rating scale
(VRS) pain score (1-10), and baseline patient temperature (°C).

B. Subject Selection
1) Inclusion Criteria: Subjects who meet the following criteria will be included in the study.

a.  Women with a single vertex presentation fetus at term (38-42 weeks) with intact fetal membranes
or membrane rupture <6 hours previously, who request to have an epidural for labor analgesia and
provide written consent for the study.

2) Exclusion Criteria: Subjects meeting any one of the following conditions will be excluded from the study.

Patients being treated/managed for chronic pain

Allergies or significant adverse reactions to local anesthetic or opioid medications
Contraindication to labor epidural placement

Patients with history of spine abnormalities or spine surgery

Clinical signs or symptoms of infection

Baseline temperature > 37.6 °C

Non-English speaking

Prisoners

Age less than 18 years old
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C. Methods

1) Subject recruitment will be performed by one of the study investigators. Subjects will only be accrued if
they meet all inclusion criteria, have no excluding factors and provide signed consent.

2) Patient characteristics will be recorded:
a. age, height, weight, BMI, race, smoking status, gravidity, parity, gestational age, cervical
dilation at time of labor analgesia, initial verbal rating scale (VRS) pain score (1-10), and baseline
patient temperature (°C).

3) Epidural Placement:

a. Patients selected and consented to participate in this investigation will receive placement of a
labor epidural by an experienced anesthesia provider.

b. Sterile prepping with ChloraPrep® and sterile draping will occur in the usual fashion. Cap, mask
and sterile gloves will be worn by the anesthesia providers.

c. Skin and subcutaneous tissue local anesthetic infiltration will be performed with 1% lidocaine
prior to attempts at labor epidural placement at L3-L4 or L4-L5 interspace.

d. A loss-of-resistance to saline (< 2 mL) epidural technique will be performed with a 17G or 18G
Tuohy needle, and a BBraun Perifix® FX Springwound or BBraun Perifix® ONE epidural
catheter (depending on anesthesia provider preference) will be placed 4-6 cm in the epidural
space.

e. Epidural catheter aspiration will be performed to ensure that intrathecal or intravascular
placement of the catheter did not occur.
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Epidural catheter test dose with 1.5% lidocaine with 1:200,000 epinephrine 3mL will be
completed to ensure that no signs or symptoms of inadvertent intravascular or intrathecal
catheter placement are present.

Initiation of labor analgesia: After randomization performed by the unblinded research staff, subjects will
be randomly assigned to one of two groups (room temperature or pocked warmed). The blinding process
will be maintained by ensuring blinded research staff will not be present during epidural placement.
Therefore, subjects, clinicians, and blinded research personnel will be blinded throughout the study. Only
the anesthesia care providers and/or unblinded research staff will know to which allocation the patient is
randomized to.

a.

e.

After consent, patients will be randomized and allocated into one of two treatment groups using
the randomization tool from the Research Electronic Data Capture (RedCap) system.

The solution will be warmed in the front upper pocket of an anesthesia provider for at least one
hour prior to administration. The patient will not receive any medication that has not been warmed
for at least one hour. The anesthesiologist who is warming the medication will always be
immediately available and the medication will be distributed as soon as it is needed.

Room temperature medication — epidural bolus of 10 ml of 0.125% Bupivacaine with Fentanyl
2mcg/ml given in 10 mL doses given by an anesthesia provider not involved in patient assessment.
‘Time 0’ will be considered the time the last epidural dose is administered.

i. Temperature (°C) of 10mL syringe of normal saline that is stored with the room
temperature epidural medication syringe will be measured with an STS-400 temperature
sensor (Smiths Medical, Rockland, MA, USA). Note that directly measuring the
temperature of the epidural medications to be administered to the patient is not sterile and
thus not advisable, thus we intend to measure the temperature of a separate normal saline
syringe of the same volume and stored in the same environment as the medication
administered to the patient.

1. Note that we have measured the temperature of two separate 0.9% normal saline
test syringes stored in the same room temperature location, and test syringes
consistently measure the same (within the accuracy limits of the STS-400
temperature sensor). The bupivacaine + fentanyl epidural medications are
diluted in sterile 0.9% normal saline, so the temperature of the 0.9% normal
saline test syringes that are measured are expected to accurately reflect the
temperature of the epidural medication that is administered to the patient.

Pocket warmed medication — 10 ml of 0.125% Bupivacaine with Fentanyl 2mcg/ml stored within a
clean plastic bag in the front pocket of an anesthesia provider for a minimum of 1 hour prior to
administration. The epidural medication will be given in 10 mL doses given by an anesthesia
provider not involved in patient assessment. ‘Time 0’ will be considered the time the last epidural
dose is administered.

i. Temperature (°C) of 10mL normal saline syringe that is stored in the warm pocket
environment with epidural medication syringe will be measured with an STS-400
temperature sensor (Smiths Medical, Rockland, MA, USA).

1. Note that we have measured the temperature of 0.9% normal saline test syringes
stored in the same pocket location, and they consistently measure very similarly.
The bupivacaine + fentanyl epidural medications are diluted in sterile 0.9%
normal saline, so the temperature of the 0.9% normal saline test syringes that are
measured are expected to accurately reflect the temperature of the epidural
medication that is administered to the patient.

If the patient does not obtain satisfactory analgesia after 15 minutes, then an additional 5mL of
epidural medication will be administered (room temperature or pocket warmed medication,
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according to study group; note that additional room temperature and pocket warmed medication will
be immediately available if it is required)

f. If the patient still has inadequate analgesia after 5 additional minutes, then an additional 5mL of
epidural medication will be administered (room temperature or pocket warmed medication,
according to study group)

5) Maintenance of labor analgesia:

a. All patients will receive a continuous epidural infusion of 0.0625% Bupivacaine with 2mcg/ml
Fentanyl at 10 mL given every 45-60 minutes with a patient-controlled epidural analgesia (PCEA)
available of 8 mL every 10 minutes and a 40mL hourly lockout.

6) Outcomes, Variables, and Endpoints:
a. Primary outcome:

i. Time until a VRS < 3 - VRS pain scores will be assessed and recorded immediately after
completion of the initial 20mL epidural bolus (time 0), and at 5, 10, 15, 20, 30 and 60
minutes. The time will also be recorded at the end of the first uterine contraction with
VRS <3.

1. A definition of VRS < 3 was chosen as a definition for adequate labor analgesia
to maintain consistency with the only previous study on administering warmed
epidural medication to laboring patients.*

b. Secondary outcomes that will be recorded:

i. Patient satisfaction regarding initiation of labor analgesia will be assessed by a 1-100
rating scale on postpartum day #1 during the routine follow-up visit.

ii. Oral temperature will be assessed and recorded immediately after completion of the
initial 210mL epidural bolus (time 0) and again at 15, 30, 60 minutes.

iii. Fever (oral temperature >38 °C) anytime during labor will be recorded

iv. Presence of nausea, vomiting, shivering, and blood pressure will be assessed and
recorded immediately after completion of the initial 20mL epidural bolus (time 0) and
again at 5, 10, 15, 20, 30 and 60 minutes.

v. Management of breakthrough pain during labor epidural analgesia will also be recorded,
including:

1. Required rescue epidural bolus (yes/no)
2. Time to first manual epidural rescue bolus (minutes)

3. Total number of manual anesthetic interventions to treat inadequate labor
analgesia

vi. Mode of delivery (cesarean, spontaneous vaginal or instrumental vaginal delivery)
c. Endpoints:

i. Epidural failure — if the patient never achieves adequate labor analgesia from a labor
epidural placement.

ii. Vaginal Delivery — whether spontaneous or assisted vaginal delivery

iii. Cessation of labor analgesia due to obstetric decision to proceed with cesarean delivery
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7) Subject Safety, Potential Benefit and Privacy

a. Risks: Initiation of labor analgesia with either room temperature local anesthetic medications or
warmed medications are considered safe techniques based on the available evidence.

i. There may be concern for higher incidence of fever after administering warmed local
anesthetic medication, though the only previous study done in laboring patients did not
observe any difference among groups in incidence of fever or rise in patient temperature.t
It should be noted here that these authors warmed the solution to 37 °C! and previously
we have documented that pocket warming is only to approximately 29.7 °C.Y

ii. There may also be concern for higher incidence of nausea, vomiting, and hypotension
after administering warmed local anesthetic medication. Once again, the only previous
study done in laboring patients did not observe any difference among groups in incidence
of nausea, vomiting, and hypotension.!

iii. There may be concern for greater incidence of shivering may occur in patients receiving
room temperature medication compared to pocket warmed medication, though
statistically significant differences were not observed in the previous study. !

b. Potential Benefits: Initiation of labor analgesia with either room temperature local anesthetic
medications or warmed medications are considered safe and effective techniques. Initiation of
labor analgesia with pocket warmed epidural medications has a few potential advantages:

i. There is potential to achieve a more rapid onset of labor analgesia (adequate analgesia
defined as VRS < 3) when dosing with warmed epidural medications. *

ii. There is potential to improve patient satisfaction when dosing with pocket warmed
epidural medications due to the more rapid onset of labor analgesia.

iii. There is potential to reduce incidence and severity of shivering when dosing with pocket
warmed epidural medications relative to room temperature medications, though
statistically significant differences were not observed in the previous study. !

c. Privacy:

i. All data collected in this study will be stored on computer systems that require user
authentication for logon. After data collection is complete, none of this electronic data
will be stored with subject-identifying information and will be archived and kept
indefinitely. All written records or consent forms that identify the subject will be stored
in a locked file.

D. Statistical Considerations
Sample Size:

A total of 62 patients in each group we would have 90% power to detect a 5 minute difference. We intend
to include 75 patients in each group to allow for patients that may not obtain adequate labor analgesia at any
time after epidural placement and administration of medication. Note that a previous study from an academic
practice reported an estimate of 6.8% of patients may not obtain adequate labor analgesia after epidural
placement.*

Primary Analysis:

To compare the overall effect of temperature on pain relief the number of minutes between epidural
placement and VRS <3 will be compared between the two treatment groups. Regression models will be utilized
including treatment and baseline pain scores as predictor variables; Cox-proportional hazards models will be
used if censoring is observed. Sensitivity analyses may be performed to adjust for clinically relevant covariates
and/or any differences observed in baseline summaries.
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Secondary Analysis:

Descriptive statistics will be generated for each secondary outcome, both overall and by treatment arm.

Regression models will be used to compare secondary outcomes between study arms.

Interim Analysis:

No formal interim analysis for futility or efficacy is planned. However, adverse events will be

continuously monitored and the trial may be stopped if concern for patient safety arises.

Demographic and Baseline Characteristics:

Demographic and baseline characteristics will be summarized for all patients registered to the study.

Results will be summarized by treatment arm. Continuous responses will be summarized using means, medians
and other appropriate measures of spread. Categorical responses will be summarized using frequencies and
percentages.
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