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Abstract

Objective: To describe the pharmacological requirements of the doses used for fentanyl, propofol
and midazolam, during intravenous sedation in oncology patients with chronic opioid analgesic
treatment undergoing percutaneous interventional procedures.

Materials and methods: An observational, retrospective, cross-sectional, and descriptive study
was conducted after obtaining approval from the Research and Ethics Committee. Information
was obtained through the review of clinical records of patients undergoing interventional
procedures for oncological pain at the Pain Clinic of the National Cancer Institute between March
1st, 2020, and February 29th, 2024. A descriptive statistical analysis was performed, followed by
a bivariate analysis using Chi-square and ANOVA tests to identify the association between chronic
opioid analgesic treatment and pharmacological requirements in our population.

Results: A total of 494 patients were studied, of whom 68.6% were female (n = 339) and 31.4%
were male (n = 155). 99% of the patients were between 45 and 70 years of age, with a mean age
of 57.66 years. The most frequently identified oncological diagnoses in our population were:
breast cancer (20.4% of cases) (n = 101), multiple myeloma (14.2% of cases) (n =70), and cervical
cancer (12.6%) (n = 62).

Regarding opioid analgesic treatment for pain control prior to the interventional procedure
(n=494), 438 patients (88.6%) were identified as receiving opioid treatment (average Morphine
Equianalgesic Daily Dose:56 mg), while only 56 patients (11.3%) were not. We found a trend
toward greater use of fentanyl during intravenous sedation in patients without chronic opioid use
compared to the group of patients with chronic opioid use. With respect to midazolam and
propofol, similar requirements were found between the groups. No significant correlation was
identified between the dose of intravenous sedation drugs and chronic drug use.

Conclusions: There was no correlation on the average doses of midazolam, fentanyl and propofol
in patients with chronic pain treatment who underwent percutaneous interventional procedures,
regardless of whether they were on analgesic treatment or not. Prospective studies are required
to corroborate these results.

Keywords: Opioids, percutaneous interventional procedures, cancer pain, intravenous sedation.

INTRODUCTION

however, when it becomes chronic, it can become a
health condition in itself. 23

In 2015, there were 17.5 million new cases of cancer and
8.7 million related deaths. In these patients, the
prevalence of pain (33-64%) is closely related to the
clinical stage of the cancer, affecting their quality of life. !

Pain represents a health problem; in its acute form, it
functions as a natural protective signal from the body;

ISSN: 2250-1177 [71]

In oncological settings, pain is one of the most frequently
reported symptoms, and its prevalence increases in
advanced or metastatic disease and often persists
despite curative treatment. It is estimated that
approximately half of cancer patients may experience
pain, of which 38% classify it as moderate to severe, with
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an average intensity of 6.4 on the NRS (Numeric Rating
Scale). The World Health Organization (WHO) pain
management ladder is one of the main elements for the
treatment of cancer pain, providing relief to up to 75-
90% of patients. Opioid analgesics are considered the
cornerstone of treatment for moderate to severe pain. 45

However for patients with pain refractory to
conventional therapy or intolerable side effects,
interventional strategies are available, providing an
option for achieving pain control. Patients undergoing
this type of approach generally receive drugs for mild to
moderate intravenous sedation, which provides a better
experience during the procedure. 67 However,
transanesthetic requirements may be higher in patients
receiving chronic opioid treatment, which could be
attributed to the clinical stage of the disease or to
analgesic tolerance effects, which may contribute to
increased drug consumption during intravenous
sedation. 82

Describing the drug requirements during intravenous
sedation in patients with pain and prior analgesic
treatment will provide a guideline for understanding
their average requirements compared to those without
pre-procedural analgesic treatment for pain, allowing us
to regulate therapeutic management in this healthcare
setting.

MATERIALS AND METHODS

An observational, retrospective, cross-sectional, and
descriptive study was conducted with information
obtained through a review of medical records of patients
with cancer pain who underwent percutaneous
interventional pain relief procedures at the Pain Clinic of
the National Cancer Institute from March 1, 2020 to
February 29, 2024.

Data Analysis

After obtaining approval from the Research Ethics
Committee, the medical records were reviewed,
obtaining the required information and recording it in an
Excel database. For the statistical analysis, we used IBM
SPSS Statistics 25.0, performing a descriptive statistical
analysis, identifying the characteristics of the study
population, obtaining frequencies, means, medians, and
percentages. We performed a bivariate analysis using
chi-square tests and ANOVA to identify the association
between chronic opioid analgesic treatment and
pharmacological requirements during intravenous
sedation in patients undergoing percutaneous
interventional pain relief procedures.

Inclusion Criteria

-Patients with pain who received care at the INCan Pain
Clinic between March 1, 2020, and February 29, 2024
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and who underwent a percutaneous interventional
procedure for pain control.

Exclusion Criteria

- Patient undergoing interventional procedures for pain
management without sedation.

-Patient's records lack all required information.
Elimination Criteria

-Not applicable.

RESULTS

A total of 494 patients were studied, of whom 68.6%
were female (n = 339) and 31.4% were male (n = 155).

Ninety-five percent of the patients were between 45 and
70 years of age, with a mean age of 57.66 years.

The most frequently identified oncological diagnoses in
our population were: breast cancer (20.4% of cases) (n =
101), multiple myeloma (14.2% of cases) (n = 70), and
cervical cancer (12.6%) (n = 62). (Table 1)

Table 1: Oncologic Pathology

ONCOLOGIC PATHOLOGY n %
Breast cancer 101 20.4
Prostate cancer 61 12.3
Colorectal cancer 31 6.3
Thyroid cancer 9 1.8
Cervical cancer 62 12.6
Stomach cancer 14 2.8
Non-Hodgkin lymphoma 14 2.8
Liver cancer 1 0.2
Lung cancer 10 2.0
Leukemia 8 1.6
Pancreatic cancer 23 4.7
Endometrial cancer 10 2.0
Renal cancer 11 2.2
Multiple myeloma 70 14.2
Others 69 14.0
TOTAL 494 100

Source: Prepared by the author, Dr. Ana Karen Castillo Desaida,
Algology, INCAN.

Regarding oncological entities by clinical stage, we found
that the largest proportion of patients undergoing
interventional procedures are in advanced clinical
stages. (Graph number 1)
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Graph number 1
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The most prevalent oncological pathologies in our population were also more frequently associated with mixed-type pain
and/or pain with a bone component. (Table 2)

Table 2: Cross-tabulation: Pathology and type of pain

Pathology Somatic Visceral Peripheral Central Bone Mixed Mixed Mixed
nociceptive = nociceptive = neuropathic = neuropathic = pain (Somatic + (Visceral + (Neuropathic
Neuropathic) = Neuropathic) = + Bone pain)
Breast 7 3 8 9 0 47 0 27
cancer
Prostate 0 4 0 0 12 20 0 25
cancer
Colorectal 1 8 0 0 1 2 0 0
cancer
Thyroid 2 0 1 0 1 4 0 0
cancer
Cervical 5 27 0 0 0 4 0 0
cancer
Stomach 0 12 0 0 0 2 0 0
cancer
Non- 0 0 0 0 0 3 0 0
Hodgkin
lymphoma
Liver cancer 0 1 0 0 0 0 0 0
Lung cancer 1 0 0 0 2 4 0 3
Leukemia 0 0 0 0 0 0 0 0
Pancreatic 2 0 0 0 3 2 0 2
cancer
Endometrial 0 4 1 0 0 1 0 0
cancer
Kidney 1 1 0 0 0 3 0 1
cancer
Multiple 1 0 2 0 43 9 1 5
myeloma
Others 7 23 7 2 1 21 1 5

*Pearson’s Chi-Squared Test (p 0.000)*

ISSN: 2250-1177

Source: Prepared by the author, Dr. Ana Karen Castillo Desaida, Algology, INCAN.
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Regarding the opioid analgesic treatment patients
received for pain control prior to the interventional
procedure (n = 494), 438 patients (88.6%) were
receiving opioid treatment, and only 56 patients (11.3%)
were not taking an opioid analgesic as part of their

analgesic management.

Journal of Drug Delivery & Therapeutics. 2025; 15(5):71-77

We found that 53% (n = 262) of the study population

used gabapentinoids, and 47.2% (n

= 233) used

paracetamol. About the duration of pharmacological
treatment, the average was 18 months (Table 3).

Table 3. Type of chronic pain treatment

Total sample

Type of drugs

Pain therapy (months)

N=494 100%
n %
Opioids 438 88.6
NSAIDs 82 16.6
COX-2 inhibitors 33 6.7
Gabapentinoids 262 53
Tricyclic antidepressants 50 10.1
SSRIs 22 4.4
Simple analgesics 233 47.2
Topical therapy 11 2.2
Anticonvulsants 7 1.4
Antispasmodics 9 1.8
Values
Minimum 1
Maximum 144
Average 18.05
SD 21.61

Source: Prepared by the author, Dr. Ana Karen Castillo Desaida, Algology, INCAN.

The most frequent interventional procedures were epidural steroid depot + local anesthetic (ESD+ LA) in 58.4% (n =
271) and autonomic nervous system (ANS) block in 24.8% (n = 123). (Table 4).

Table 4: Therapies and guides

Total sample

Number of interventional techniques per One

patient

Types of Interventional Approaches

Number of guides

Types of guides

N=494 100%

n %

394 79.8
Two 96 19.4
Three 4 0.8
Radiofrequency 72 14.6
ESD + LA 271 58.4
Prolotherapy 3 0.6
Neurolytic 33 6.7
Cementation 96 19.4
ANS blockade 123 24.8
One 475 96.2
Two 19 3.8
Fluoroscopy 378 76.5
CT 110 22.3
USG 25 5

Source: Prepared by the author, Dr. Ana Karen Castillo Desaida, Algology, INCAN.

ISSN: 2250-1177
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The most commonly used drug for intravenous sedation
was fentanyl, in 99.4% (n = 491) of patients with a mean
dose of 166.79 mcg; the second most commonly used was
propofol, in 88.1% (n = 435) of cases with a mean dose of

Journal of Drug Delivery & Therapeutics. 2025; 15(5):71-77

99.61 mg/l; and finally, midazolam, in 68% of patients
undergoing interventional procedures (n = 336), for
which the mean dose was 1.31 mg. The mean sedation

time was 58 minutes.

Table 5: Drugs and time during sedation

Total sample

Drugs per patient

Type of drug

Midazolam (mg)

Fentanyl (mcg)

Propofol (mcg)

Sedation time (min)

N=494 100%
N %

One 12 2.4

Two 196 39.7

Three 286 57.9

Midazolam 336 68

Fentanyl 491 99.4

Propofol 435 88.1
Value

Minimum 0.5

Maximum 5

Average 1.31

SD 0.78

Minimum 25

Maximum 525

Average 166.79

SD 77.63

Minimum 10

Maximum 500

Average 99.61

SD 76.58

Minimum 2

Maximum 180

Average 58.07

SD 24.24

Source: Prepared by the author, Dr. Ana Karen Castillo Desaida, Algology, INCAN.

The average MEDD (Morphine Equianalgesic Daily Dose)
in patients with chronic opioid use was 56 mg.

When comparing patients with chronic opioid use with
those without, a trend toward higher fentanyl
requirements during intravenous sedation was observed
in the group without chronic opioid use. However,
midazolam and propofol requirements were similar in
both groups.

No statistically significant differences were found that
would allow establishing a correlation between chronic
opioid use and the required doses of drugs used for
intravenous sedation during percutaneous
interventional analgesic procedures.

ISSN: 2250-1177 [75]

On the other hand, the baseline NRS (Numeric Rating
Scale) was higher in patients with chronic opioid use,
which may be related to several factors. First, the
proposal for an interventional procedure is carried out
most of the time in the subpopulation of patients with
pain that is difficult to control or refractory to
conventional treatments. Second, as we observed in this
study, 59% of patients (n=292) were in an advanced
clinical stage of the disease (Stage III = 120 and Stage IV
= 172), which, according to various publications,
generates a greater likelihood of experiencing pain

CODEN (USA): JDDTAO
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Table 6: T Comparison of opioid consumption prior to interventional procedure by patient group

OPIOIDS
MIDAZOLAM REQUIREMENT  Chronic Use

No prior opioid use
FENTANYL REQUIREMENT Chronic Use

No prior opioid use
PROPOFOL REQUIREMENT Chronic Use

No prior opioid use
SEDATION TIME Chronic Use
(MINUTES) No prior opioid use
PREVIOUS NRS Chronic Use

No prior opioid use
NRS Chronic Use
POSTPROCEDURE No prior opioid use
MEDD Chronic Use

No prior opioid use

CHRONIC PAIN TREATMENT Chronic Use
TIME (MONTHS)
No prior opioid use

N
287
48
436
55
393
43
438
56
438
56
438
56
438
56
438

56

Average SD Significance
1.29 0.77 0.183
1.45 0.86

164.97 76.74 0.129
181.82 83.54

99.90 76.69 0.932
98.84 79.71

58.14 24.36 0.518
60.36 22.50

5.61 2.08 0.003*
4.73 2.15

2.46 2.06 0.105
1.98 2.05

56.64 37.86 0.000*
0 0

18.8 22.6 0.000*
11.9 8.8

The average requirements for midazolam and propofol are expressed in milligrams and for fentanyl in micrograms.

Source: Prepared by the author, Dr. Ana Karen Castillo Desaida, Algology, INCAN.

DISCUSSION:

The present study focused on describing and quantifying
the pharmacological requirements for intravenous
sedation in cancer patients undergoing percutaneous
interventional procedures for pain control. Our findings
provide relevant data on the doses used and their
possible relationship with chronic opioid use.

A study conducted in Amsterdam compared different
sedation regimens applicable to fluoroscopy-guided
percutaneous ablation procedures.1® This study used a
dual regimen with midazolam and fentanyl, with mean
doses of 4.5 + 2.1 mg and 205 * 102 mcg, respectively.
Similarly, Simopoulos et al., in Massachusetts, reported
the average use of 2.4 mg of midazolam and 125 mcg of
fentanyl. 11

In our study, the average doses administered were lower:
1.31 £ 0.71 mg for midazolam, 166.79 * 77.63 mcg for
fentanyl, and 99.61
important to note that three-drug were used in 57.9% of
cases, which may influence the reduction in individual
doses of each drug when compared with previously
mentioned literature.

+

76.58 mg for propofol. It is

The average sedation time in our study was 58.07 + 24.24
minutes, lower than that reported in the Amsterdam
study (101 # 50 minutes). This may be related to the
technical knowledge and skill of the interventional

ISSN: 2250-1177 [76]

physicians who performed these procedures or the
anatomical difficulty of the approaches included in the
studies described. A finding of great interest was that
patients without chronic opioid use had higher fentanyl
requirements during sedation. Pre- and post-procedure
pain scores assessed by the Numeric Rating Scale (NRS)
were higher in patients with chronic opioid use, this
phenomenon could be explained by central sensitization
mechanisms, a pathophysiological process that increases
the reactivity of the central nervous system to painful
stimuli, even in the presence of treatment with multiple
analgesic drugs. 1213

Patients with chronic opioid use often present refractory
pain, which motivates the consideration of interventional
procedures to optimize the control of these pain
syndromes. In addition, these may be less effective due to
the distorted anatomy derived from the progression of
the oncological disease or from the treatments
implemented to combat the neoplasia. 14

Besides, advanced stages of cancer could affect the
patient's general condition, including their ability to

metabolize drugs and contribute to lower requirements.
15

According to the results obtained, we interestingly
observed that the pharmacological requirements for
intravenous sedation for a percutaneous interventional
analgesic approach do not vary independently of prior
opioid analgesic use. This is completely different from

CODEN (USA): JDDTAO
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what has been published by different authors, as points
to consider for the transanesthetic management of
cancer patients receiving chronic analgesic treatment. 16

CONCLUSIONS

In our patient sample, no direct association was found
between chronic opioid wuse and increased
pharmacological requirements during the
transanesthetic period. There was no correlation on the
average doses of midazolam, fentanyl and propofol in
patients with chronic pain treatment who underwent
percutaneous interventional procedures, regardless of
whether they were on analgesic treatment or not. These
findings underscore the importance of individualizing
anesthetic management, considering multiple factors
that may influence drug requirements beyond a history
of chronic opioid use.

In this context, prospective studies are essential to
further understand relevant variables, such as the impact
of anxiety during the transanesthetic period to optimize
therapeutic strategies.
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