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Background: Intrathecal (IT) clonidine has been observed to reduce 24-hour opioid requirements and time to first analgesic request
after cesarean delivery, but has not been specifically studied in patients with opioid use disorder (OUD).
Methods: Patients with OUD undergoing cesarean delivery under spinal or combined spinal-epidural (CSE) anesthesia at our
institution from 2011 to 2020 were identified, and only patients with OUD were included in this study. Subjects that received IT
clonidine were compared to a control group that did not receive IT clonidine to observe potential differences in analgesic outcomes
(24-hour opioid requirements, pain scores and time to first post-operative pain medication) or side-effects (hypotension, vasopressor
dosing and bradycardia).
Results: A total of 160 patients were included (clonidine n = 22, controls n = 138). For the clonidine group, the median IT clonidine
dose was 30µg. Clonidine group patients were observed to have greater dose of IT bupivacaine (12 vs 12.75mg; p = 0.01) and IT
morphine (100 vs 200µg; p < 0.001). The clonidine group was also observed to have greater incidence of intraoperative hypotension
(20% vs 45%; p = 0.01) and maximum phenylephrine dose (50 vs 57.5 µg/min; p < 0.001). The time to first analgesic request
(minutes) after surgery was significantly longer for the clonidine group (153.5 vs 207 min; p < 0.001). The average oral oxycodone
equivalents taken per 24 hours of hospital admission were significantly less in the clonidine group (82.36 vs 41.67mg; p < 0.001), and
the clonidine group also had significantly less oxycodone equivalents taken for each post-operative day.
Conclusion: IT clonidine was observed to result in reduced 24-hour opioid consumption in patients with OUD and may be useful as
part of a multimodal analgesic regimen. The incidence of hypotension and vasopressor doses were greater in patients receiving IT
clonidine, and this should be anticipated if IT clonidine is being administered.
Keywords: opioid use disorder, cesarean analgesia, clonidine, enhanced recovery

Introduction
The prevalence of opioid use disorder (OUD) has risen among obstetric patients over time in parallel with the opioid
epidemic in the United States, with one study reporting the incidence of OUD increased from 1.5 to 6.5 per 1000 delivery
hospitalizations from 1999 to 2014.1 Opioid abuse or dependence in pregnancy increases the risk for adverse maternal
and fetal outcomes including maternal death, cardiac arrest, placental abruption, preterm labor, intrauterine growth
restriction, stillbirth and neonatal abstinence syndrome.2–4 In addition, it can be particularly challenging to effectively
manage postoperative pain after cesarean delivery in this patient population. Compared to control patients, previous
retrospective studies have demonstrated patients maintained on either buprenorphine or methadone maintenance therapy
have significantly higher daily opioid requirements after cesarean delivery, receiving approximately oral oxycodone 80–
90mg per 24 hours.5–7 Uncontrolled pain following delivery is also independently predictive of both chronic pain and
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postpartum depression at 8 weeks.8 There are, however, only a few published case reports and small case series to guide
pain management strategies for these patients. Previous authors have described intravenous (IV) patient-controlled
analgesia (PCA), IV ketamine and dexmedetomidine infusions, regional blocks, and continuous epidural infusions
containing combinations of local anesthetic, opioids and clonidine.9–15

The use of neuraxial clonidine has demonstrated prolonged sensory and motor blockade, reduced 24-hour opioid
consumption, and longer time to first analgesic request after cesarean delivery compared to control patients not receiving
clonidine.16,17 However, the effects of intrathecal (IT) clonidine have not been specifically studied in obstetric patients
with OUD. Neuraxial clonidine may be of particular benefit in patients with OUD given that it is a non-opioid medication
and these patients can be resistant to the effects of opioids.4,14 Clonidine also has analgesic properties, working in part by
stimulating post-synaptic alpha 2 adrenergic receptors in the dorsal horn of the spinal cord and reducing afferent
transmission of painful stimuli.16–18 Given the potential analgesic benefits of IT clonidine coupled with the lack of
published material on the use of this medication in obstetric patients with OUD, we were compelled to complete
a retrospective investigation among patients that delivered at our institution. In this retrospective study we sought to
compare OUD patients undergoing cesarean delivery that received IT clonidine to a control group that did not receive IT
clonidine and observe potential differences in analgesic outcomes (24-hour opioid requirements, pain scores, time to first
post-operative pain medication, IV patient-controlled analgesia (PCA) use and regional nerve blocks) or side-effects
(hypotension, vasopressor dosing and bradycardia).

Methods
This was a single-center retrospective investigation of obstetric patients with OUD that underwent cesarean delivery
under spinal or combined spinal-epidural (CSE) anesthesia, with or without IT clonidine, at The Ohio State University
Wexner Medical Center between January 1, 2011 and September 14, 2020. Ethical approval was obtained from the Ohio
State University Institutional Review Board (IRB) prior to beginning this investigation (IRB#: 2020H0208). Because this
was a retrospective study, no signed patient consent forms were required by the IRB. After IRB approval, patient data
were obtained from their electronic medical records by approved study personnel and data was stored in a password-
protected electronic research database. Patient confidentiality was maintained, and this study was conducted in accor-
dance with the Declaration of Helsinki.

Patients were included if they were ≥18 years old, had a documented history of OUD, received spinal or CSE
anesthesia, and their intraoperative records were available for review. For the purposes of this study, the definition of
OUD was kept consistent with the American College of Obstetricians and Gynecologists (ACOG) committee opinion for
management of patients with OUD, “a pattern of opioid use characterized by tolerance, craving, inability to control use,
and continued use despite adverse consequences”.4 Patients were excluded from this investigation if they had cesarean
delivery and hysterectomy in the same surgical procedure, a continuous epidural infusion was used for post-operative
analgesia, the spinal block failed and required conversion to general or epidural anesthesia prior to skin incision, or if
they were incarcerated. Subjects were identified through Substance abuse Treatment Education and Prevention Program
(STEPP) obstetric clinic records at our institution and also patients receiving clonidine were identified by pharmacy-
generated list of all obstetric patients for which clonidine was removed from the medication dispensing system in the
labor ward during the study period. After patients were identified, data were collected through retrospective chart review
and recorded in an electronic database set up for this study. The objective of this study was to determine if including IT
clonidine with other spinal medications results in improved analgesia after cesarean delivery in patients with OUD. The
primary outcome of interest was opioid consumption per 24 hours during the hospitalization after cesarean delivery.
Opioid consumption is reported in oral oxycodone equivalents in milligrams (oral oxycodone 5mg = 7.5mg oral
morphine equivalents (OME))19 given that oxycodone is the most commonly administered oral opioid medication for
breakthrough pain in many practices in the United States and thus it is likely to be clinically relevant to many providers.
Previous retrospective studies on post-cesarean analgesia in OUD patients have also reported opioid consumption in oral
oxycodone equivalents.5–7 Secondary analgesic outcomes of interest include administration of supplemental intravenous
(IV) opioid or non-opioid medications during surgery, time from spinal dose to first post-operative analgesic medication,
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maximum and lowest pain scores for each 24-hour period after delivery, IV patient-controlled analgesia (PCA) require-
ment, and regional block requirement for post-operative analgesia.

Maternal and fetal characteristics were collected for all patients and were compared between patients that received IT
clonidine (study group) and a control group that did not receive IT clonidine. The demographic items reported included
maternal age, race, height, weight, body mass index (BMI), maintenance therapy (buprenorphine, methadone or none),
maintenance therapy dose at delivery, insurance, marital status, smoking status, depression, hepatitis C, HIV, gravidity,
parity, gestational age at delivery, number of previous cesarean deliveries, birth weight and Apgar scores.

Intraoperative anesthetic details and post-operative analgesic outcomes were collected for all patients and compared
between patients that received IT clonidine and those that did not. Given that this was a retrospective investigation,
adherence to a standard anesthetic regimen was not required and all intraoperative medications administered were at the
discretion of the anesthesia providers. Anesthetic details reported include dosing of spinal medications (bupivacaine,
fentanyl, morphine, clonidine), volume of epidural local anesthetic (if patient had a CSE), requirement for IV opioids,
requirement for non-opioid medications for sedation or analgesia, intraoperative hypotension (defined as systolic blood
pressure (SBP) <80% of baseline or SBP < 90mm Hg), vasopressor doses, intraoperative bradycardia (heart rate <50
beats per minute (bpm)), and complications of anesthesia. Patient electronic medical records were examined for potential
anesthetic complications including accidental dural puncture (ADP), postdural puncture headache (PDPH), neurologic
injury, failed spinal block, conversion to other type of anesthesia, postoperative respiratory depression or naloxone
administration. Postoperative analgesic and other parameters reported include opioid consumption per 24 hours of
hospitalization after delivery (oxycodone equivalents (mg)), time from spinal dose to first post-operative opioid medica-
tion, maximum and minimum pain score recorded for each 24 hour period after delivery, cumulative 24-hour IV
ketorolac dose (given from 0 to 24 hours after delivery), daily oral ibuprofen dose (given from 24 hours after delivery
until discharge), daily acetaminophen dose, incidence of IV PCA use, incidence of regional blocks, delivery-to-discharge
interval and hospital readmission within 30 days of delivery.

The analgesic regimen after cesarean delivery at our institution commonly includes IV hydromorphone as needed for
breakthrough pain in the surgical recovery area, scheduled ketorolac from 0 to 24 hours after delivery, scheduled oral
ibuprofen from 24 hours post-delivery until discharge, oral oxycodone as needed for breakthrough pain, and oral
acetaminophen as needed. Patients on opioid maintenance therapy (including buprenorphine and methadone) have
these medications continued preoperatively and in the postpartum period, consistent with the ACOG committee opinion
for management of patients with OUD.4 Obstetric providers may occasionally elect to withhold ketorolac or ibuprofen
post-delivery in patients with preeclampsia, medication allergies or concern for postpartum bleeding complications. Oral
oxycodone is commonly initially dosed in the 5–10mg range, and dosing ranges are escalated by physician providers
depending on the pain level reported by each patient. IV PCAs are most commonly reserved for patients with severe,
refractory pain after surgery, and use is limited to the first 24 hours after cesarean delivery. Regional anesthesia blocks,
including transversus abdominis plane (TAP) blocks and ilioinguinal-iliohypogastric blocks, are most commonly
performed after surgery in patients with severe pain. In recent years at our institution, many patients with OUD have
received continuous epidural infusions after cesarean delivery, though patients receiving continuous epidural analgesia
were excluded for the purposes of this retrospective investigation.

Among the patients receiving IT clonidine, selected outcomes were also examined to observe if there was a relation
between the clonidine dose administered and analgesic outcomes (eg, IV medications during surgery, opioid consump-
tion, time from spinal dose to first opioid after surgery, pain scores) or important side effects such as hypotension or
bradycardia. Linear regressions were performed using clonidine dose to predict each outcome.

Statistical Methods
Patient characteristics (see Table 1), anesthetic details (Table 2), and analgesic outcomes (Table 3) were summarized
using counts and percentages for binary variables and 25th, 50th, and 75th percentiles otherwise. In all tables, statistics
reported separately for control and clonidine groups, with comparisons done using a test of proportion for binary
variables and a rank-sum otherwise. Ordinary least squares regression is used to measure effect of clonidine dose on
analgesic outcomes (Table 4), running separate regressions for each outcome using same, standard set of controls.
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Significance of regression estimates measured by standard t-test. Analyses were performed in StataMP 16 (Stata Corp.,
College Station, TX, USA).

Results
A total of 143 OUD obstetric patients receiving spinal or CSE anesthesia for cesarean delivery were identified for the
control group that did not receive IT clonidine as part of their anesthetic. Five control group subjects had excluding
factors (epidural infusion for post-cesarean analgesia (n=1), no OUD diagnosis (n=1), cesarean-hysterectomy (n=1),
incarcerated (n=1), failed spinal block that converted to epidural anesthesia (n=1)) and thus 138 subjects were included in
the analysis for the control group. A total of 37 obstetric patients were identified that received IT clonidine during the
study period. However, 15 of these study group patients had excluding factors (epidural infusion for post-cesarean
analgesia (n=7), no OUD diagnosis (n=7), patient received epidural clonidine (n=1)) and thus 22 subjects were included
in data analysis for the study group that received IT clonidine.

Table 1 Demographic Summary by Control Group or Clonidine Group

Variable Control (n=138) Clonidine (n=22) P-value

Mother’s age at delivery (years) 28 [24, 31] 30.5 [29, 34] <0.001
Mother’s race

Black (n (%)) 16 (12%) 3 (14%) 0.78

Hispanic (n (%)) 3 (2%) 0 (0%) 0.49
Non-Hispanic White (n (%)) 117 (85%) 19 (86%) 0.85

Other (n (%)) 2 (1%) 0 (0%) 0.57

Height (m) 1.63 [1.58, 1.68] 1.63 [1.58, 1.7] 0.73
Weight (kg) 77.1 [68.8, 94.3] 81.3 [68.9, 103.4] 0.5

BMI (kg/m2) 29.18 [25.8, 35.4] 31.6 [26, 38.79] 0.28
Maintenance

Buprenorphine (n (%)) 69 (50%) 14 (64%) 0.23

Methadone (n (%)) 35 (25%) 1 (5%) 0.03
None (n (%)) 34 (25%) 7 (32%) 0.47

Daily buprenorphine dose (mg) 16 [14, 16] (n=69) 16 [12, 16] (n=14) 0.8

Daily methadone dose (mg) 110 [90, 130] (n=35) 90 [90, 90] (n=1) 0.47
Medicaid (n (%)) 133 (96%) 22 (100%) 0.28

Marital status

Single (n (%)) 109 (79%) 19 (86%) 0.42
Divorced (n (%)) 10 (7%) 1 (5%) 0.64

Current smoker (n (%)) 112 (81%) 17 (77%) 0.67

Depression (n (%)) 47 (34%) 11 (50%) 0.15
Hepatitis C (n (%)) 56 (41%) 12 (55%) 0.22

HIV (n (%)) 2 (1%) 0 (0%) 0.57

ASA Score 3 [2, 3] 3 [3, 3] 0.08
Gravidity 3 [2, 5] 4.5 [3, 6] 0.03

Parity 2 [1, 3] 2 [1, 3] 0.1

No. of previous term deliveries 1 [1, 2] 2 [1, 3] 0.05
No. of previous preterm deliveries 0 [0, 1] 0 [0, 1] 0.48

No. of previous cesarean deliveries 1 [0, 2] 1 [0, 3] 0.55

Planned/Scheduled C-Section (n (%)) 97 (70%) 15 (68%) 0.84
Gestational age at delivery (weeks) 39 [37, 39] 37.5 [37, 39] 0.24

Birth weight (g) 2957.5 [2470, 3420] 2720 [2420, 3150] 0.35

One-minute Apgar score 8 [8, 9] 8 [8, 9] 0.68
Five-minute Apgar score 9 [9, 9] 9 [9, 9] 0.65

Note: Data shown are n (%) or median [25th to 75th percentile range].
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Of the included patients (control group n=138, clonidine group n=22), demographic and obstetric characteristics
compared between study groups were mostly similar, though differences between groups were observed for maternal age,
gravidity and percentage of patients on methadone for maintenance therapy (Table 1). Although the clonidine group
subjects were observed to have greater gravidity (median 4.5 [interquartile range (IQR) 3, 6] vs 3 [2, 5]; p=0.03), parity
and number of previous cesarean deliveries were noted to be similar between groups (Table 1).

Details regarding the intraoperative anesthesia care are summarized in Table 2. The clonidine group was observed to
have received greater doses of IT bupivacaine (median 12 [12, 12.75] vs 12.75 mg [12, 13.5]; p=0.01) and IT morphine
(median 100 [100, 100] vs 200 µg [100, 200]; p<0.001). For the clonidine group, the median IT clonidine dose was 30
µg [30, 50]. The control and clonidine groups were similar in percentage of patients receiving any form of intraoperative
supplemental (sedation/analgesia/anxiolysis) IV medications (54% vs 50%; p=0.73), as well as percentages receiving IV
anxiolytic/non-opioid medications (47% vs 45%; p=0.91) or IVopioid medications (26% vs 14%; p=0.22). The clonidine
group was also observed to have greater incidence of intraoperative hypotension (20% vs 45%; p=0.01), maximum
phenylephrine dose (median 50 [30, 50] vs 57.5 µg/min [50, 75]; p<0.001), and percentage of patients receiving a second
vasopressor medication (6% vs 27%; p<0.001). Ephedrine was the second-line vasopressor administered in all patients
that received one, and no patients received more than two types of vasopressor medications intraoperatively. The
clonidine group also had greater incidence of hypotension in the recovery area (9 vs 27%; p=0.01). All cases of
hypotension in the recovery area resolved with IV fluid boluses, no vasopressor medications were administered in the
recovery area after surgery. Two control group patients were observed to have complications, one had a failed spinal
block on the first attempt requiring repeat spinal block and the other patient required conversion to general anesthesia due
to a long operative time. No patients were documented to have post-operative respiratory depression or naloxone
administration.

Post-operative analgesic outcomes were compared between control and clonidine groups and is presented in Table 3.
The patients that received IT clonidine were observed to have shorter delivery-to-discharge interval (3 [3, 4] vs 3 days
[3, 3]; p=0.01). The time to first analgesic request (minutes) after surgery was significantly longer for the clonidine group

Table 2 Anesthetic Details by Control Group or Clonidine Group

Variable Control (n=138) Clonidine (n=22) P-value

Anesthetic Details
Spinal or combined spinal-epidural medications

IT Bupivacaine (mg) 12 [12, 12.75] 12.75 [12, 13.5] 0.01

IT Fentanyl (µg) 15 [15, 15] 15 [15, 25] 0.06
IT Morphine (µg) 100 [100, 100] 200 [100, 200] <0.001

IT clonidine (µg) n/a 30 [30, 50] n/a

Epidural dose if patient had CSE (mL) 5 [0, 10] 3 [0, 10] 0.55
Supplemental IV medications intraoperatively (n (%)) 74 (54%) 11 (50%) 0.73

IV anxiolytic/non-opioid analgesic (n (%)) 65 (47%) 10 (45%) 0.91
IV opioids (fentanyl or hydromorphone) (n (%)) 36 (26%) 3 (14%) 0.22

Long-acting IV opioids (hydromorphone) (n (%)) 4 (3%) 0 (0%) 0.42

Number of supplemental IV medications (opioid or non-opioid) 1 [0, 2] 0.5 [0, 1] 0.27
Number of IV anxiolytics/non-opioid analgesics 0 [0, 1] 0 [0, 1] 0.56

Intraoperative hypotension (SBP< 80% of baseline or SBP< 90mmHg) (n (%)) 28 (20%) 10 (45%) 0.01

Maximum phenylephrine dose (µg/min) 50 [30, 50] 57.5 [50, 75] <0.001
Additional vasopressor administered (IV ephedrine) (n (%)) 8 (6%) 6 (27%) <0.001

Hypotension in recovery area (n (%)) 12 (9%) 6 (27%) 0.01

Bradycardia (HR < 50bpm) (n (%)) 37 (27%) 6 (27%) 0.98
Bradycardia treatment with IV glycopyrrolate (n (%)) 17 (12%) 2 (9%) 0.66

Anesthesia Complicationsa (n (%)) 2 (1%) 0 (0%) 0.57

Notes: Data shown are n (%) for binary outcomes, and median [25th to 75th percentile range] otherwise. aComplications assessed include inadvertent dural puncture,
postdural puncture headache, neurologic injury, failed intubation, aspiration, failed spinal block, conversion to other type of anesthesia, postoperative respiratory depression,
or naloxone administration.
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(153.5 [122, 192.5] vs 207 min [168, 323]; p<0.001). The average oral oxycodone equivalents taken per 24 hours of
hospital admission was significantly less in the clonidine group (82.36 [67.78, 109.44] vs 41.67 mg [33.33, 48.33];
p<0.001), and the clonidine group also had significantly less oxycodone equivalents taken for each post-operative day
(Table 3, Figure 1). For the most part, maximum and minimum verbal pain scores (0–10) did not differ between control
and clonidine group subjects, though the clonidine group was observed to have lower minimum pain scores on day 0 (3
[2, 4] vs 2.5 [0, 3]; p=0.01). The clonidine group received greater daily doses (mg per 24 hours) of ibuprofen (2933.33
[2666.67, 3200] vs 3200 mg [3200, 3200]; p=0.01) and acetaminophen (568.75 [108.33, 1516.67] vs 1895.84 mg
[433.33, 2383.33]; p<0.001). Hospital readmission within 30 days of delivery was similar between groups (4% vs 5%;
p=0.97), though none of these hospital readmissions were due to poor pain control (Table 3).

To observe any potential impact of IT clonidine dose on analgesic outcomes or side-effects, linear regressions were
performed using IT clonidine dose as the variable to predict each outcome (Table 4). In this sample of 22 obstetric
patients with OUD that received IT clonidine, the IT clonidine dose was not observed to be related to differences in
analgesic outcomes (24-hour oral oxycodone equivalents, first analgesic request after surgery, pain scores) or side-effects
including hypotension, vasopressor doses or bradycardia.

Table 3 Analgesic Outcomes by Control Group or Clonidine Group

Variable Control (n=138) Clonidine (n=22) P-value

Analgesic Management and Outcomes
Delivery-to-discharge interval (days) 3 [3, 4] 3 [3, 3] 0.01

Average Oxycodone Equiv per 24hrs (mg) 82.36 [67.78, 109.44] 41.67 [33.33, 48.33] <0.001

Oxycodone Equiv Day 0 (0–24h) 100 [75, 123.33] 40.84 [25, 50] <0.001
Oxycodone Equiv Day 1 (24–48h) 85 [65, 120] 50 [40, 50] <0.001

Oxycodone Equiv Day 2 (48–72h) 75 [50, 102.5] 40 [25, 45] <0.001

Oxycodone Equiv Day 3 (72–96h) 60 [40, 90] 30 [10, 45] 0.03
First Analgesic Request (spinal dose to first postoperative analgesic

medication – minutes)

153.5 [122, 192.5] 207 [168, 323] <0.001

Average Daily Maximum (highest) Pain Score (0–10) 8.33 [7.67, 9] 7.84 [7, 8.75] 0.18

Pain Day 0 (0–24h) 9 [8, 10] 9 [7, 10] 0.22

Pain Day 1 (24–48h) 8 [7, 9] 8 [7, 9] 0.56
Pain Day 2 (48–72h) 8 [7, 9] 7 [6, 8] 0.09

Pain Day 3 (72–96h) 7 [7, 8] 7 [4.5, 7.5] 0.27

Average Daily Minimum (lowest) Pain Score (0–10) 2.67 [1.67, 3.67] 1.88 [1.33, 3] 0.08
Pain Day 0 (0–24h) 3 [2, 4] 2.5 [0, 3] 0.01

Pain Day 1 (24–48h) 2 [0, 4] 3 [1, 4] 0.53

Pain Day 2 (48–72h) 3 [0, 4] 1 [0, 3] 0.11
Pain Day 3 (72–96h) 3 [0, 4] 0 [0, 4] 0.48

Ketorolac (0–24h) (mg) 120 [90, 120] 120 [120, 120] 0.37

Ibuprofen (mg per 24 hrs) 2933.33 [2666.67, 3200] 3200 [3200, 3200] 0.01
Acetaminophen (mg per 24 hrs) 568.75 [108.33, 1516.67] 1895.84 [433.33, 2383.33] <0.001

IV PCA use (n (%)) 12 (9%) 0 (0%) 0.15

Supplemental Nerve Blocks (n (%)) 6 (4%) 1 (5%) 0.97
Hospital Readmission within 30 days (n (%)) 6 (4%) 1 (5%) 0.97

Infection (n) 3 1

Preeclampsia (n) 1
Postpartum depression (n) 1

Substance abuse (n) 1

Note: Data shown are n (%) for binary outcomes, and median [25th to 75th percentile range] otherwise.
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Discussion
This 9-year retrospective investigation of obstetric patients with OUD undergoing cesarean delivery observed that patients
receiving IT clonidine as part of their anesthetic had significantly reduced oral oxycodone equivalents taken for each post-
operative day during their hospital admission (Table 3, Figure 1). The clonidine group also had a longer time to first analgesic
medication request after surgery, were less likely to require an IV PCA and had a decreased length of hospital stay. These
findings suggest IT clonidine has analgesic benefit as part of a multi-modal medication regimen in OUD patients after
cesarean delivery. In previous retrospective investigations, patients with OUD have been observed to have high opioid
requirements after cesarean delivery, receiving approximately oxycodone 80–90mg per 24 hours of hospitalization after
delivery.5–7 The control group in the present study was similar to these previous reports, receiving oral oxycodone 82.36mg
per 24 hours of hospitalization, but in contrast patients receiving IT clonidine only required oral oxycodone 41.67mg per 24
hours of hospitalization. Though patients receiving IT clonidine had reduced opioid requirements after cesarean delivery,
maximum and minimum pain scores were observed to be mostly similar between study groups.

While IT clonidine use may provide reduction in opioid requirements after cesarean delivery in patients with OUD, it
should be noted that patients in the clonidine group for this retrospective study also received higher doses of IT morphine

Table 4 Clonidine Dose Relation to Analgesic Outcomes and Side Effects (Linear Estimates)

Variable Estimate (Standard Error) P-value

Anesthetic Details
Supplemental IV medications intraoperatively (opioid or non-opioid) 0.003 (0.01) 0.78

No. of supplemental IV medications −0.010 (0.02) 0.55

IV opioids (fentanyl or hydromorphone) −0.003 (0.01) 0.69
IV anxiolytic/non-opioid analgesic −0.002 (0.01) 0.85

Intraoperative hypotension (SBP <80% of baseline or SBP < 90mmHg) 0.015 (0.01) 0.13

Maximum phenylephrine dose (µg/min) 0.449 (0.37) 0.24
Additional vasopressors given 0.004 (0.01) 0.68

PACU hypotension 0.010 (0.01) 0.29
Bradycardia (HR < 50bpm) 0.014 (0.01) 0.13

Bradycardia Treatment 0.010 (0.01) 0.10

Analgesic Management & Outcomes
Delivery-to-discharge interval (days) −0.010 (0.01) 0.36

Average Oxycodone Equivalents per 24hrs (mg) 0.212 (0.37) 0.57

Oxycodone Equivalents Day 0 (0–24h) −0.087 (0.48) 0.86
Oxycodone Equivalents Day 1 (24–48h) 0.396 (0.47) 0.41

Oxycodone Equivalents Day 2 (48–72h) 0.376 (0.45) 0.42

Oxycodone Equivalents Day 3 (72–96h) 0.60 (1.00) 0.61
First Analgesic Request (spinal dose to first postoperative analgesic medication – min) 0.944 (4.76) 0.84

Average Daily Maximum Pain Score (0–10) 0.006 (0.03) 0.83

Pain Day 0 (0–24h) 0.003 (0.03) 0.91
Pain Day 1 (24–48h) −0.013 (0.03) 0.64

Pain Day 2 (48–72h) 0.002 (0.06) 0.98

Pain Day 3 (72–96h) 0.120 (0.10) 0.36
Average Daily Minimum (lowest) Pain Score (0–10) −0.026 (0.03) 0.38

Pain Day 0 (0–24h) −0.056 (0.04) 0.17

Pain Day 1 (24–48h) −0.011 (0.03) 0.38
Pain Day 2 (48–72h) −0.014 (0.04) 0.74

Pain Day 3 (72–96h) 0.080 (0.14) 0.67

Ketorolac (0–24h) (mg) −0.203 (0.78) 0.80
Ibuprofen (mg per 24 hrs) 8.052 (14.58) 0.59

Acetaminophen (mg per 24 hrs) −15.857 (22.53) 0.49

Supplemental Nerve Blocks (n (%)) −0.005 (0.00) 0.26

Notes: Table shows ordinary least squares estimates predicting outcome using clonidine dose, with no additional controls. Each row is a separate regression.
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(median 100 µg [100, 100] vs 200 [100, 200]; p<0.001). A limitation of retrospective investigations is that it is not
possible to ensure that medication doses are standardized between study groups. Over the past few years, providers at our
institution have begun to increase IT morphine doses in patients with OUD, similar to other institutions,20 in addition to
administering IT clonidine to try and improve pain relief after surgery in opioid-tolerant patients. IT morphine is an
important part of multi-modal analgesia for patients undergoing cesarean delivery and is utilized in many practices in the
United States. A recent meta-analysis compared patients receiving IT morphine 50–100µg to morphine 100–250µg for
post-cesarean analgesia. The higher morphine dose group had longer time to first analgesic request, though 24-hour
opioid consumption was similar. The higher dose IT morphine also resulted in greater incidence of side-effects.21

Another study examined patients predicted to have severe pain after cesarean delivery, though not specifically patients
with OUD. In this study, patients received either IT morphine 300µg or 150µg. The higher dose group had lower 24-hour
pain scores, but 24-hour opioid consumption did not differ.22 To our knowledge, no specific studies comparing higher IT
morphine doses has been performed in obstetric patients with OUD. It should also be noted that the clonidine group
received greater doses of IT bupivacaine (median 12mg [interquartile range (IQR) 12, 12.75] vs 12.75 [12, 13.5]; p=0.01)
in this retrospective study, and this may have contributed to the longer time to first post-operative analgesic medication
request for these patients.

Clonidine has been examined as an adjunct medication and may be particularly useful in patients with OUD given
that it has a different mechanism of action than opioids or local anesthetics. Clonidine is an alpha-2 adrenergic receptor
agonist in the spinal cord dorsal horn and the substantia gelatinosa, whereby it decreases afferent norepinephrine-
mediated transmission of noxious stimuli.16,17 In opioid-naïve patients (both non-obstetric and obstetric) epidural
clonidine has been shown to decrease post-operative analgesic requirements, prolong the duration of analgesia and
have a dose sparing effect on local anesthetic.23 A 75 patient randomized control trial by Paech et al examined the
addition of clonidine 4.5 µg/mL to epidural medication solution of 0.0625% bupivacaine and fentanyl 2 µg/mL, and
found that the clonidine group had less total bupivacaine and fentanyl use as well as fewer supplemental doses, but had
higher sedation scores.24 Previous meta analyses have examined clonidine as an analgesic adjunct for cesarean delivery
and found that clonidine prolonged motor and sensory blockade and decreased 24-hour opioid consumption. The addition
of clonidine also prolonged time to first request for pain medication following cesarean delivery.16,17 It should be noted
that these studies did not include patients with OUD. A recent study by Hoyt et al was specifically done in patients with
OUD and demonstrated the benefits of epidural clonidine in lieu of fentanyl for both laboring parturients and after

Figure 1 Oral oxycodone equivalents (mg) taken each day after cesarean delivery in patients that received intrathecal (IT) clonidine (green line) and control group patients
that did not receive IT clonidine (blue line). Each day represents 24 hour periods of time after cesarean delivery. Day 0 is 0–24 hours, day 1 is 24–48 hours, day 2 is 48–72
hours, and day 3 is 72–96 hours after cesarean delivery. Data shown are median with interquartile range. This figure is the property of the author.
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cesarean delivery using a CSE technique.14 The study included 14 patients, 7 laboring and 7 presenting for cesarean
delivery. The authors substituted their standard 2 µg/mL fentanyl in 0.0625% bupivacaine epidural solution with 2 µg/mL
clonidine in 0.0625% bupivacaine, or 1.2 µg/mL clonidine in 0.1% bupivacaine, for labor and post-cesarean analgesia in
parturients on buprenorphine therapy. All the laboring patients reported adequate analgesia, with five of seven of those
patients avoiding supplemental opioid use postpartum. The epidural catheter was left in situ for 24 hours postoperatively
following cesarean delivery and six out of the seven patients reported pain scores less than 5/10 at time of removal, and
three patients did not require any additional opioid medication.

The adverse effects of IT clonidine can be anticipated and include maternal sedation, hypotension and bradycardia.
The clonidine group in the present study did in fact have greater incidence of intraoperative hypotension, higher
maximum phenylephrine infusion dose and a higher percentage of patients receiving a second vasopressor medication
(IV ephedrine in all cases). We observed similar incidence of hypotension with IT clonidine compared to previous
published data.16,17 If IT clonidine is administered, the increased potential for hypotension should be anticipated and can
be effectively managed with higher starting dose of phenylephrine infusion and proceeding to a second-line vasopressor
relatively quickly if needed. The IT clonidine group in the present study also had greater incidence of hypotension in the
recovery area, however these instances of hypotension were not severe and managed with IV fluid boluses only (no
vasopressors were administered). It should be recognized that the slightly higher dose of IT bupivacaine may have also
contributed to the greater incidence of hypotension observed in the clonidine group in this study. We observed no
differences in the incidence of bradycardia or treatment for bradycardia. Lastly, sedation from IT clonidine is an
important side-effect and a further limitation of this retrospective study was that we were unable to gain reliable data
on patient sedation in the OR or recovery area from retrospective chart reviews. It would be beneficial to be able to
ascertain incidence of intraoperative or postoperative sedation from a prospective study. We sought to determine if higher
doses of IT clonidine resulted in greater incidence of side effects (Table 4), and in our sample size of 22 subjects we did
not observe any difference in analgesic outcomes or side effects with higher doses of IT clonidine.

Pain control is expectedly difficult in obstetric patients with OUD and a plan for pain management should employ
a multidisciplinary approach involving the obstetrician and anesthesiologist. This is ideally broached in the antepartum
period, involving patient education and expectation management. Moreover, Shah et al have found that providing patient
information, having a plan of care both intra- and post-partum, and managing patient expectations improve the patient
experience.20 Inadequate pain control postpartum has been associated with increased risk of postpartum depression and
chronic pain at 3 and 12 months postpartum.8,25,26 In addition to chronic pain, other factors common in patients with
OUD such as tobacco use and anxiety have also been associated with increased postoperative pain.27 Ideally,
a multimodal plan for analgesia should be employed for all patients, but especially patients with OUD. This is becoming
much more prevalent as enhanced recovery after cesarean delivery (ERAC) protocols are being introduced. Key
components of these protocols include multimodal pain medications (scheduled acetaminophen and NSAIDS such as
ketorolac or ibuprofen), early ambulation, decreased fasting interval with anticipated goals of decreased length of stay
and increased patient satisfaction. At our institution, the timing of hospital discharge is ultimately decided by the
obstetricians, and this decision is impacted by a patient’s pain relief, ability to accomplish tasks of daily life, ambulate,
bowel function and absence of any complications such as bleeding, infection or preeclampsia. Although formal ERAC
protocols are currently under review with our clinical practice guideline committee, many elements common to ERAC
protocols have already become incorporated for cesarean deliveries at our institution in recent years and this may have
contributed to the earlier discharge times observed in the clonidine group in the present study. Greater emphasis on
patients receiving scheduled ibuprofen and acetaminophen was apparent in the present investigation as well, as patients
in the IT clonidine group delivering in more recent years were observed to have greater ibuprofen and acetaminophen
doses per 24 hours compared to the control group patients. It is also important to consider how pain control is assessed in
the postpartum period. Functional pain assessment and/or Quality of Recovery scores are included in ERAC protocols to
evaluate pain control without relying on visual analog scales which may not correlate with pain control or recovery,
especially in patients with OUD who may experience hyperalgesia and poor pain tolerance. Functional pain assessment
tools use focused questions regarding the patient’s ability to carry out activities of daily living, feeding, and caring for her
newborn as well as mobility and feeling in control of her recovery.20,28 Medication-assisted therapy (MAT) is the
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standard of care for this patient population during pregnancy and postpartum per the American College of Obstetrics and
Gynecology.4 It is also recommended to continued MAT by the American Society of Addiction Medicine to avoid
precipitating neonatal withdrawal.29 MAT with buprenorphine has become more common than methadone for obstetric
patients in recent years, as buprenorphine has been associated with longer gestation, greater birth weights and lower
incidence of neonatal abstinence syndrome.30 Consistent with this trend, in the present investigation, the percentage of
patients on methadone was significantly lower in the IT clonidine group patients, which all delivered in the latter end of
the study period compared to the control group.

Conclusion
In this 9-year retrospective study, IT clonidine was observed to result in greater time to first pain medication request after
surgery and reduced 24-hour opioid consumption in patients with OUD and may be useful as part of a multimodal
analgesic regimen for these patients. Incidence of hypotension and vasopressor requirements were greater in patients
receiving IT clonidine, so providers should anticipate this if IT clonidine is administered. These results should be
interpreted with caution, as the clonidine group patients did also receive greater doses of IT bupivacaine and IT morphine
compared to the control group. Prospective, controlled investigations are needed to verify the findings of this retro-
spective study.
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