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Learning Objectives for this Self Study: 
Upon completion of this study, the CRNA will be able to:

1. Discuss the significance of remifentanil use as a primary analgesic 
agent in parturients for whom neuraxial anesthesia is not an option.

2.  Identify clients in which neuraxial anesthesia might be contraindicated.

3. Compare the efficacy of select medications in the control of pain 
in paturients.

4. Appraise findings in current evidence to determine to what extent 

5. Explain dosing and timing parameters that warrant consideration in the 
administration of remifentanil for the treatment of labor pain.

In order achieve optimal patient outcomes in anesthesia patients, it is 
important to consider multiple options for pain control, especially when 
traditional options pose a problem, or are not options.  In particular, there are 
parturient clients for whom the use of neuraxial anesthesia (epidural and spinal 
blockade) is not an option. In these case an alternative option, that warrants 
consideration for patient centered anesthesia practice is the use of remifentanil 
(ultiva). Guidelines for the use of remifentanil in obstetric patients are sparse, 
poorly developed and are not readily available to anesthesia practitioners.

Pain Associated with Labor
There is no question about the amount and extent of pain associated with 

child birth. There are some common interventions used to ameliorate pain, 
including the use of epidural anesthesia.  However, there are several reasons 
that an epidural may be contraindicated during labor including the presence of 
coagulopathies, anticoagulation therapy, prior back surgery, patient refusal, or 
the inability to safely place an epidural. In labor patients for whom neuraxial 
anesthesia is not an option, there are limited alternative choices that have been 
explored or considered.  Once such possibility deserving of consideration is the 
use of the opioid remifentanil as the primary analgesic for the management of 
pain associated with labor.

Olufolabi et al identified “that the cyclical pattern of labor pain, as 
compared with continuous postoperative surgical pain, would benefit from bolus 
delivery of a short-acting drug that produced its analgesic effect only during 
contractions and was without significant maternal and fetal side effects.” 1 One 
such drug that should be considered is remifentanil (ultiva).

The Importance of Exploring Remifentanil as an 
Option for Treating Labor Pain

The use of remifentanil in the parturient as the primary analgesic is 
significant for several reasons; the most salient of which is the basic human 
right to the management of pain. Pain, as defined by the International 
Association for the Study of Pain (IASP), is “an unpleasant sensory and 
emotional experience associated with actual or potential tissue damage.” 

be addressed and managed in accordance with the needs and wishes of the 
individual patient. Interventions that alleviate or eliminate pain are not merely a 
matter of beneficence, but also form part of the duty to prevent harm.3 

The variations in pain perception among women in labor creates an essential 
component in the administration of anesthesia in the provision of patient-
centered anesthesia care. One recent study identifies that the perception of 
labor pain was equivalent to a digit amputation without anesthesia.4 Even 
though variability regarding the intensity of pain exists among women during 
labor, the majority of women do experience more than minimal pain during this 
time.5 Negative psychological effects of pain associated with labor can occur 
in some women. “Psychological harm can be experienced through the provision 
or withholding of labor analgesia, underscoring the tremendous variability in 
the meaning of labor pain for different women.” 5 Interventions to alleviate pain 
in labor have effects on much more than the physical aspects of pain, but also 
include the emotional and psychological factors. 

Epidural analgesia is considered the standard for pain management during 
labor.5 Access to pain management is a right that is fundamental and should 
not be withheld or denied to any patient regardless of age, ethnicity, or 
socioeconomic status. This right is violated if a parturient is unable to partake in 
standard methods used for managing the pain of labor. The significance of an-
algesia during labor is related to the access parturients have to care. “Equity is 
concerned with maximizing fairness in the distribution of healthcare services…
and minimizing disparities in health.”6 By utilizing an intervention such as 
remifentanil, the alleviation of pain associated with labor encompasses a 
greater portion of this population.

A patient’s perception of their analgesic regimen is also a concern. It is 
central for a provider to address this intervention  that is rooted in reliable 
evidence. The use of patient-controlled analgesia (PCA) puts the patient in 
control when dosing of medication occurs and is considered the gold standard 
for acute pain management.7 Patient satisfaction with remifentanil as a primary 
analgesic for labor pain is an important topic within this context. There is 
evidence that maternal satisfaction is influenced by factors other than age, 
ethnicity, socioeconomic status, pain, medical interventions, and continuity of 
care, when women evaluate their childbirth experiences. These overriding 
factors have been identified as personal expectations, the amount of support 





tightness. With remifentanil use, profound analgesia may be achieved with 
minimal effect on cognitive function, and low doses of remifentanil can be used 
to maintain anesthesia in spontaneously breathing patients.15, 17 

Remifentanil is licensed for induction and maintenance of general 
anesthesia; however, it is currently an ‘off-label’ use in obstetrics.17 Even though 
remifentanil is not licensed for use in obstetric patients, administration of drugs 
outside their product license is a common occurrence in obstetric anesthesia.18

Conditions in Which Standard Neuraxial Anesthesia 
Is a Non-option

Several factors must be considered when discussing the use of neuraxial 
anesthesia for labor analgesia. These include generally recognized absolute and 
relative contraindications for neuraxial anesthesia such as bleeding or clotting 
disorders (coagulopathies), severe hypovolemia, elevated intracranial pressure, 
valvular heart disease, infection at injection site, or patient refusal.10 Additional 
factors include anticoagulation therapy, prior back surgery, or the inability to 
perform a neuraxial anesthetic. This discussion is not intended to be all-







The efficacy of meperidine, fentanyl, and remifentanil PCA for labor 
analgesia varied from mild to moderate in this study. Remifentanil PCA provided 
better analgesia than meperidine and fentanyl PCA during the first hour of 
treatment. The authors recommend the use of remifentanil only in the last phase 
of cervical dilation and with continuous monitoring. Further studies were 
recommended to determine the safety of remifentanil especially with relation to 
its respiratory effects.29

Another double-blind RCT evaluated was conducted by Evron et al in 
2005. Eighty-eight healthy term parturients were enrolled in the study and were 
randomly assigned to receive either increasing doses of PCA remifentanil or an IV 
infusion of meperidine. For the 43 parturients randomized to receive remifentanil, 
each received a bolus of 20mcg as a starting dose, regardless of weight, with a 
3-minute lockout interval. The dose was increased every 15 to 20 minutes by 
5mcg increments, on patient request, to a maximum dose limit of 1500mcg/hr. 
The 45 parturients who were randomized to the meperidine group received 
75mg of meperidine in 100mL of normal saline over 30 minutes and in case of 
insufficient analgesia, another dose of 75mg, followed by 50mg when 
necessary, was administered, to a maximum dose of 200mg of meperidine. 30

The authors concluded that PCA remifentanil use during labor and delivery 
was associated with improved VAS scores, higher patient satisfaction, and less 
need to cross over to epidural analgesia compared to IV meperidine. The use of 
remifentanil appeared to provide better analgesia than meperidine throughout 



fentanyl was administered through the epidural catheter and a continuous 
infusion of 8ml/hr of 0.125 % levobupivacaine and 2mcg/ml fentanyl was 
initiated. Further boluses of 5-10ml of 0.125 % levobupivacaine were given 
upon request. In the CSE group, a needle-through-needle technique was 
performed with 2mg levobupivacaine and 15mcg fentanyl (total volume of 2mL) 
injected intrathecally with the epidural catheter inserted and connected to the 
same continuous infusion used in the epidural group. In the remifentanil group, 
the PCA device was set to deliver 0.1mcg/kg of remifentanil diluted with saline 
and given as a solution of 25mcg/mL as a bolus infused during a period of 
1 minute, with a lockout time of 1 minute. During the study, the PCA bolus was 
increased following a dose escalation scheme (0.1–0.2–0.3–0.5–0.7–0.9mcg/kg) 
after every second contraction until the parturient answered ‘no’ to the question 
whether she would like to get more efficient pain relief or until a maximum dose 
of 0.9mcg/kg was achieved. 32

No statistically significant differences were observed among the three 
groups with regard to average VAS score at analgesia request (epidural group 
64.5mm ±12.84, remifentanil group 66.4mm ±11.50, CSE group 65.8mm ±12.10, 
P=0.089). CSE group showed a score of 22.56mm ±7.57 versus 34.3mm ±9.8 for 
remifentanil and 35.6mm ±10.2 for epidural (P=0.000). The authors concluded in 
terms of labor duration, average VAS pain scores, and maternal overall 
satisfaction score with analgesia, CSE analgesia is superior to that provided 
by epidural analgesia or PCA with remifentanil for pain relief. There were no 
differences in the mode of delivery, side effects or neonatal outcomes between 
the three techniques.32 Other than the method used within the study, no further 
recommendations regarding remifentanil PCA dosing or implementation 
were provided. 

A randomized clinical trial that compared remifentanil and neuraxial 
techniques was published by Stocki et al in 2014.33 The primary objective was 
to demonstrate noninferiority of remifentanil labor analgesia compared with 
epidural analgesia in laboring women. Thirty-nine parturients participated with 
random allocation of 19 in the remifentanil group and 20 in the epidural group. 
Remifentanil was given as a bolus dose and titrated to effect from 20mcg up to 
a maximum of 60mcg as required with an initial lockout interval of 2 minutes 
and no background infusion. The PCA bolus/lockout interval was titrated to an end 
point of either patient comfort, or a maximal bolus dose of 60mcg/minimal lockout 
interval of 1 minute. For the epidural group an incremental initial loading dose of 
15ml of 0.1% bupivacaine with 50mcg fentanyl was administered followed by 
patient-controlled epidural analgesia infusion of 0.1% bupivacaine with fentanyl 
2mcg/ml. A basal infusion of 5ml/hr, with patient-controlled bolus of 10ml and 
20-minute lockout was initiated. Additional epidural bolus doses (either 0.1% 
bupivacaine 10ml during the first stage of labor or 1% lidocaine 8ml during the 
second stage of labor) were administered to treat breakthrough pain. 33

In this study, maternal pain was assessed using an 11-point verbal numerical 
rating scale (NRS) of 0 to 10, where 0 = no pain and 10 = the worst pain 
imaginable. There was no significant difference found between baseline NRS pain 
scores in the two groups. Both remifentanil and epidural analgesia resulted in a 
significant decrease from baseline NRS scores over time. It was observed that 
scores were significantly lower at 30 minutes in both groups with change for 
remifentanil of -4.7 ±0.6 and -7.2 ±0.6 for epidural (P<0.0001). Although both 
are effective at reducing NRS pain scores, remifentanil is inferior to epidural 
with regard to the magnitude of the pain score reduction at all time points. Pain 







The overall number of studies specifically investigating the use of 
remifentanil in parturients are few and most look at only a small fraction of 
the overall parturient population. Among the specific population of interest- 
parturients for whom neuraxial anesthesia is not an option- the body of 
literature contained only a few case studies and these lacked the scientific 
rigor required to be included in evaluation of this topic. The literature included 
in this review demonstrated clinical heterogeneity; different study protocols 
with respect to implementation methods, dosing, timing, rate of administration, 
lockout intervals, and comparative drugs make it difficult to conduct comparison. 
Participants in included studies were quite homogeneous in nature with most 
being healthy ASA 1 or 2 patients who met relatively strict inclusion criteria. 
This is a very specific body of literature related to the efficacious and safe use 
of remifentanil as a labor analgesic.

The Importance of Safety
An issue that was presented in a majority of the studies is that of safety 

related to remifentanil use in this application. Frequently, assessed parameters 
that were often a secondary focus of the studies included maternal blood
 pressure, SPO2, ETCO2, respiratory rate, and level of sedation. In addition, 
fetal/neonatal assessment often included Fetal Heart Rate (FHR), umbilical 
cord pH, and 1 and 5-minute Apgar scores as a measure of assessing adverse 
response to remifentanil use for labor analgesia. On the maternal side of the 
safety discussion, most literature suggested that close monitoring of SPO2, 
respiratory rate, and level of sedation be undertaken with the use of remifentanil. 

In addition to monitoring, the use of supplemental oxygen was also 
frequently recommended and was implemented in many of the studies. Another 
frequent recommendation that many authors made was the necessity of having 
individual nursing care when remifentanil is used in the parturient.18, 26, 29-31 It is 
also important to note that many studies investigating the feasibility of 
remifentanil reported a low number of adverse maternal and fetal events. This low 
number of adverse events may therefore cause an overestimation of the safety of 
remifentanil use in labor.23

Ethical Considerations
The ethical issues surrounding the use of remifentanil for labor analgesia 

require consideration prior to utilization in clinical practice. The evidence 
supports the use of remifentanil in the parturient as an acceptable practice. 
The evidence also supports that the use of this regimen can potentially expand 
access to pain relief during labor for those who may otherwise be excluded. 
The relief of pain is a basic human right and as such should not be denied.3 
Remifentanil use meets this need for the relief of pain during labor. The 
expansion of access and the relief of pain are certainly positive attributes of 
the use of remifentanil in the parturient. 

There are, however, other aspects of ethical concern that each practitioner 
who accepts the responsibility of providing for a patient requiring or desiring 
remifentanil as a labor analgesic must take into consideration. It is important to 
emphasize that every clinical situation in which the use of remifentanil may be 
utilized requires a thorough evaluation by the practitioner of not only applicable 
clinical data, but also of the patient and their individual needs during the 
birthing process. 

Not only must the patient be considered in this discussion, but also 
the unborn child who is wholly dependent upon the physiologic homeostasis 
provided by the mother. The use of remifentanil as a labor analgesic has proven 
to be both safe and effective when implemented properly. Several studies 

have examined the side effects of remifentanil use during the first and second 

tosays that the use of remifentanil ss ttially.



Evidence-Based Recommendation
Based upon a thorough review of literature on the subject of remifentanil 

use in the parturient for whom neuraxial anesthesia is not an option, the use 
of remifentanil as a labor analgesic is an acceptable practice. The use of 
remifentanil is considered ‘off-label’ for obstetric use and there is currently 
no consensus on the optimal dosing regimen.17, 18 Large-scale studies with 
rigorous guidelines and protocols need to be conducted to procure further 
evidence regarding the optimal use of remifentanil in the parturient. These 
recommendations would ideally include implementation information and order 
guidelines for the anesthetist, implementation and usage guidelines for nursing 
staff, and educational information for patients. 

Table 3 displays the recommendations for anesthesia providers that 
desire to use remifentanil for labor analgesia in the parturient. A PCA bolus of 
40mcg with a 2-minute lockout and no background infusion is recommended. 
Supplemental oxygen should be used in conjunction with continuous 
monitoring of SPO2, ETCO2, and cardiotocograph readings. Vital signs (BP, HR, 
RR, SPO2, ETCO2, Level of Consciousness (LOC), and Pain) should be 
documented on a Remifentanil PCA flow sheet every 5 minutes for the first 30 
minutes after initiating PCA and then every 15 minutes for the duration of 
remifentanil use. Individual nursing care should be provided and the nurse 
should have Advanced Cardiovascular Life Support (ACLS) certification. 

Table 3.  Putting it all together

Mixture •   Remifentanil 2mg diluted in 50ml Normal 
      saline (40mcg/ml)

Delivery Method •   PCA

Dosing •   40mcg Bolus 
•   2 minute lockout

Implementation  •   Dedicated IV site for Remifentanil with carrier 
      fluid running at 100ml/hr
•   O2 via Nasal cannula @ 2-3L/min

Monitoring / 
Documentation

•   Continuous SPO2 monitoring with audible 
      alarm  for ≤ 93%
•   Continuous ETCO2 monitoring with audible 
      alarms for ≥ 55mmHg
•   Continuous cardiotocograph monitoring 
•   Vitals (BP, HR, RR, SPO2, ETCO2, LOC, Pain)

-   every 5 minutes for the first 30 minutes 
    after initiating PCA
-   then every 15 minutes for the duration of 
    remifentanil use

•   All times and vitals documented on Remifentanil 
      flow sheet
•   Reconciliation per facility protocol of Remifentanil 
      use and waste

Staffing •   1:1 nursing care with ACLS trained provider
•   Supervising Anesthetist in-house and 
      immediately available

Other •   Concomitant use of other opioid analgesics 
      is not recommended

It is further recommended that the Supervising Anesthetist be in-house 
and immediately available for the entire duration of remifentanil use. 
Concomitant use of other opioid analgesics is not recommended. These 

recommendations are an amalgamation of evidence gleaned from the studies 
analyzed and should not be considered absolute. CRNAs must take into account 
their own clinical knowledge as well as individual patient needs and desires 
prior to implementing remifentanil in the parturient.




