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Successful Pain Management with Epidural Oxytocin

Miguel Condés-Lara," Héctor Zayas-Gonzalez,"? Alfredo Manzano-Garcia,' Estefania Cdrdova-Quiroz,® Juan
Granados-Mortera,? Marco Garcia-Cuevas,? Julio Morales-Gomez? & Abimael Gonzalez-Hernandez'

1 Departamento de Neurobiologia del Desarrollo y Neurofisiologia, Instituto de Neurobiologia, Universidad Nacional Autonoma de México, Querétaro,

México

2 Hospital Regional de Petréleos Mexicanos, Salamanca, Guanajuato, México

Correspondence

A. Gonzdlez-Hernandez, Departamento de
Neurobiologia del Desarrollo y Neurofisiologia,
Instituto de Neurobiologia, Universidad
Nacional Autonoma de México, Boulevard
Juriquilla 3001, Querétaro 76230, México.
Tel/Fax: +52-442-238-1042;

E-mail: abimaelgh@gmail.com

Received 3 March 2016; revision 22 March
2016; accepted 23 March 2016

doi: 10.1111/cns.12551

Pain is a prevalent symptom experienced by more than 70% of
patients with advanced cancer. Although opioid analgesics are
recognized as the first-line treatment in moderate to severe cancer
pain, patients can develop intolerable adverse effects (e.g., respira-
tory depression). In this context, the discovery of new compounds
to treat pain remains as a key challenge. Recently, oxytocin has
emerged as an interesting molecule to induce analgesia [1-4].
Basic research in rodents shows that spinal oxytocin (endogenous
or exogenous) induces antinociception [5,6]. Therefore, although
a recent Phase I study showed that intrathecal oxytocin failed to
modify the pain score to noxious stimuli [3], the potential anal-
gesic effect of this peptide in hypersensitivity states remains
unclear. Here, we report two cases of intense chronic pain and its
responses to epidural oxytocin-based treatment. Both cases were
reviewed and approved by our institutional ethic committee
following the ethical standards established in the Declaration of
Helsinki and the patients gave their informed consent.

Patient 1

A 72-year-old female, with a diagnosis of refractory cancer pain
secondary to: (1) terminal phase, metastatic uterine cancer, (2)
pathological pelvis, and (3) right hip fractures, was admitted to
the Emergency Room (ER) at the Hospital. Previously, she had
been treated with transdermal buprenorphine (52.5 ug/h) with
poor results for pain relief. Physical examination showed a painful
palpable mass in the lower abdomen, a shortened left lower limb
with external rotation and pain with mobilization. Using the
visual analogue scale (VAS), the pain score was 8-9. An epidural
catheter was inserted, and a bolus (4 mL) of 0.1% ropivacaine
plus 500 ug morphine was given every 12 h. Along with reduc-
tion in pain (VAS: 2), a fall in the alert state was elicited
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(Richmond Agitation Sedation Scale, RASS: —2). The patient was
discharged, and transdermal buprenorphine (52.5 ug/h) was pre-
scribed. Also, as rescue treatment, epidural 0.1% ropivacaine plus
300 ug morphine was prescribed.

One week later, the patient was re-admitted showing signs of
generalized deterioration accompanied by data indicating the
onset of agonic stage. At this point, we started the pain manage-
ment with a continuous intravenous (i.v.) infusion of morphine
(100 ug/kg). An increase of sedation (RASS —2, —3) and poor
analgesic response (VAS: 6-7) was achieved (see Table 1). Under
these conditions, 2 international units (1 IU ~ 2 ug) of oxytocin
(oxitopisa®, PiSA® Farmaceutica, Guadalajara, México) plus 0.1%
ropivacaine were given (4 mL every 12 h for 24 h). After epidural
administration of oxytocin (~20 min), the pain score decreased
(VAS: 2) without alterations in the consciousness state (RASS: 0),
whereas the cardiovascular parameters were not modified (data
not shown). Interestingly, her appetite and interaction with her
family was improved. The following day, the patient received
epidural morphine (500 ug) plus 0.1% ropivacaine; a similar level
of analgesia (VAS: 1-2) accompanied with sedation (RASS: —2,
—3) was observed. On the fourth day, the patient was subjected to
epidural oxytocin (2 IU); an adequate level of analgesia (VAS: 1-
2) without sedation (RASS: 0) was achieved. Social interaction
and appetite were also observed. The patient quietly passed away
without pain in her home, with her family in attendance.

Patient 2

An 85-year-old male patient, with diagnosis of refractory cancer
pain secondary to: (1) prostate cancer and (2) pathological verte-
bral and pelvis fractures caused by metastatic bone cancer, was
admitted to the ER at the Hospital. The patient presented intense
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Table 1 Values of the visual analogue scale, Richmond Agitation Sedation Scale, Lattinen Index, and the Karnofsky Score in patient 1 obtained before
and after intravenous or epidural administration of morphine or oxytocin. Note that after epidural morphine or oxytocin administration, the pain was
relieved (measured with VAS and Lattinen Index). It is interesting to note that after oxytocin, the values of VAS and Lattinen Index were similar to
treatment with morphine, whereas the RASS score was improved, suggesting that epidural oxytocin exerts an analgesic action without sedation, as

observed with morphine

Schedule treatment/day

Day 1 Day 2 oxytocin Day 3 morphine Day 4 oxytocin Day 5 morphine
morphine (i.v.) (epidural) (epidural) (epidural) (epidural)
VAS
Before 8-9 67 5-6 6 5
After 67 1-2 1-2 1-2 1-2
RASS
Before -1 -2 0 -2 -3
After -2, -3 0 -2 0 -3
Lattinen index
Before 18 18 16 16 16
After 16 10 10 10 10
Karnofsky score 40 40 40 30 10

i.v., intravenous; RASS, Richmond Agitation Sedation Scale; VAS, Visual Analogue Scale.

low back pain (VAS: 9) accompanied by motor impairment of
limbs. Hyperalgesia in the inguinal area (measured with Von Frey
filaments) was referred. An epidural catheter was inserted, and
treatment was given as follows: the first, third, fifth, and sixth
week of treatment, the patient received 2 IU of oxytocin plus
0.1% ropivacaine in 4 mL every 12 h. To track the quality of the
analgesia, the patient and his family were instructed to keep a
pain diary. The weeks the patient received oxytocin, he reported
no pain (VAS: 1-2; RASS: 0). At the weekly follow-up consulta-
tions, the relatives reported a good level of social interaction and
appetite, with no changes in the vital signs. The hyperalgesia in
the inguinal area stayed low. The second and fourth week, the
patient received epidural morphine (500 pg) plus 0.1% ropiva-
caine; a similar level of analgesia (VAS: 1-2) was obtained, but
was accompanied by sedation (RASS: —1, —2). From the fifth
week, the patient’s general condition deteriorated leading to his
death at the end of the sixth week of treatment.

Together, these cases suggest that epidural oxytocin is able to
induce analgesia in patients with intense chronic pain. Consider-
ing that: (1) previous report in dogs showed no substantial neuro-
toxic effect after intrathecal bolus of oxytocin (11-550 ug) [7];
and (2) recent human phase I preclinical study established the
safety of intrathecal administration of this neuropeptide [3], we
decided to treat our patients with epidural oxytocin. As oxytocin
receptors are expressed at the spinal dorsal horn levels in monkeys
[8] and rodents [9], the analgesic effect observed in our patients
may be mediated by spinal segmental mechanisms. Nevertheless,
the possible involvement of supraspinal mechanisms (due to the
leaking in the cerebrospinal fluid) cannot be excluded [10]. While
the cellular mechanisms to induce analgesia are still being investi-
gated, the overall oxytocin-induced analgesia was undeniable.

Notably, our patients were more conscious and had better
interactions with their relatives and more appetite on the days
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they received oxytocin. These responses suggest that their mood
was improved. Remarkably, although the performance status
(Karnofsky score) in the first patient was not modified, this
report constitutes the first evidence in humans showing that
epidural oxytocin has a potent analgesic action similar to mor-
phine without its adverse effects. In addition, it is interesting to
note that the dose used (2 IU/12 h) was much lower than the
one estimated in the Phase I study [3], but the analgesia
achieved was similar to that with morphine. These data reinforce
the idea that this peptide could play a key role in pain modula-
tion in hypersensitivity states. Furthermore, although we used a
commercial oxytocin pharmaceutical formulation instead of oxy-
tocin formulated in preservative-free solution, the risk-to-benefit
ratio seemed acceptable. Indeed, as stated in article 37 (Unpro-
ven Intervention in Clinical Practice) of the Declaration of Hel-
sinki, we judged that epidural oxytocin could offer our patients
the alleviation of their suffering.

To the best of our knowledge, these cases provide the first evi-
dence for the efficacy of spinal oxytocin alleviating intense pain.
Certainly, more detailed studies are required to establish unequiv-
ocally the analgesic properties of epidural oxytocin, but this report
suggests that in addition to analgesia, oxytocin improves the life
quality of patients. Undeniably, oxytocin emerges as an outstand-
ing potential medicine for pain management.

Acknowledgments

We acknowledge Dr. Dorothy D. Pless for revising grammatical
aspects of the manuscript. Funding for this study was provided by
the Consejo Nacional de Ciencia y Tecnologia (CONACyYT Mexico;
Grant No. 164536) and PAPIIT (UNAM Mexico; Grant No.
IN200415) to MCL. AMG has a PhD fellowship from the CONA-
CyT (no. 385289).

CNS Neuroscience & Therapeutics 22 (2016) 532-534 533



Epidural Oxytocin Relieves Pain M. Condés-Lara et al.

Conflict of Interests interpretation of data, (3) the writing of the report, and (4) the
decision to submit the article for publication.
The authors declare no conflict of interest. The sponsors had no

further role in (1) study design, (2) collection, analysis and

References 5. Miranda-Cdrdenas Y, Rojas-Piloni G, Martinez- 8. Schorscher-Petcu A, Dupré A, Tribollet E.
Lorenzana G, et al. Oxytocin and electrical Distribution of vasopressin and oxytocin binding
1. Rash JA, Aguirre-Camacho A, Campbell TS. Oxytocin stimulation of the paraventricular hypothalamic sites in the brain and upper spinal cord of the
and pain: A systematic review and synthesis of findings. nucleus produce antinociceptive effects that are common marmoset. Neurosci Lett 2009;461:
Clin J Pain 2014;30:453-462. reversed by an oxytocin antagonist. Pain 2006;122: 217-222.
2. Gonzdlez-Herndndez A, Rojas-Piloni G, Condés-Lara M. 182-189. 9. Wrobel L, Schorscher-Petcu A, Dupré A, et al.
Oxytocin and analgesia: Future trends. Trends Pharmacol 6. Martinez-Lorenzana G, Espinoza-Ldpez L, Carranza M, Distribution and identify of neurons expressing the
Sci 2014;35:549-551. et al. PVN electrical stimulation prolongs withdrawal oxytocin receptor in the mouse spinal cord. Neurosci Lett
3. Eisenach JC, Tong C, Curry R. Phase 1 safety assessment latencies and releases oxytocin in cerebrospinal fluid, 2011;945:49-54.
of intrathecal oxytocin. Anesthesiology 2015;122:407-413. plasma, and spinal cord tissue in intact and neuropathic 10. Madrazo I, Franco-Bourland RE, Leén-Meza VM, et al.
4. Goodin BR, Anderson AJB, Freeman EL, et al. Intranasal pain. Pain 2008;140:265-273. Intraventricular somatostatin-14, arginine vasopressin,
oxytocin administration is associated with enhanced 7. Yaksh TL, Hobo S, Peters C, et al. Preclinical toxicity and oxytocin: Analgesic effect in a patient with
endogenous pain inhibition and reduced negative mood screening of intrathecal oxytocin in rats and dogs. intractable cancer pain. Appl Neurophysiol
states. Clin J Pain 2015;31:757-767. Anesthesiology 2014;120:951-961. 1987;50:427-431.

534 NS Neuroscience & Therapeutics 22 (2016) 532-534 © 2016 John Wiley & Sons Ltd



