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Abstract 

Introduction: Managing refractory symptoms with dexmedetomidine (DXM) is an alternative 
for cancer patients in end-of-life care (AFV), which can become a great challenge, given the 
need to start palliative sedation. This study aims to determine the effect of DXM compared to 
midazolam (MDZ) in the control of refractory symptoms in patients with advanced AFV cancer 
as part of a palliative sedation care strategy. 

Methodology: In this observational, longitudinal study, the medical reports in the medical rec-
ords of hospitalized patients diagnosed with terminal advanced cancer and refractory symp-
toms (pain, dyspnea, and delirium) who received palliative sedation with DXM or MDZ were 
reviewed. The Edmonton Symptom Assessment Scale-revised (ESAS-r) scores for symptom 
intensity and the Richmond Sedation/Agitation Scale (RASS) for response to sedation were 
used. 

Results: A total of 35 patients received DXM, and 18 received MDZ. Pain (32%) and delirium 
(30%) were the most identified refractory symptoms. Intense pain in 89.3% before DXM 
started; at 72 hours in 64.3%, the pain was reported as mild. Delirium was severe in 77.7%, 
DXM was used in 59.3%, and MDZ was used in 40.7%. At 72 hours, the DXM group presented 
a decrease in delirium intensity to mild and moderate, while most of the patients in the MDZ 
group died before 72 hours. 

Conclusions: The clinical use of DXM allows a multimodal approach, expanding its usefulness 
in end-of-life care for managing pain and delirium since it provides a state of response for 
interaction with family members, a function relevant in palliative care. 
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Introduction 
In the Latin American context, it is estimated that the prevalence of palliative sedation (PS) 
use is between 20 and 23% in palliative care units [1, 2]. Refractory symptoms have been de-
scribed as the leading causes of sedation, among which delirium (60.3%), pain (44.8%), dysp-
nea (17.2%), seizures (3.4%), and vomiting (1.7%) stand out. In most of the region's countries, 
only some studies determine the use of SP [3]. 

Patients with terminal illnesses frequently manifest severe symptoms during the final 
phase of life; although many of them indeed manage to undergo adequate intervention, a per-
centage of cases experience uncontrollable symptoms despite the established treatment, be-
coming so-called refractory symptoms [4]. This generates a high emotional impact on the 
family and on the palliative care (PC) team, which identifies the need to start palliative sedation 
therapy (PS), a complex decision based on the use of drugs that provide a decreased state of 
consciousness to alleviate refractory symptoms without affecting patient survival [5, 6]. 

The most commonly used drugs are benzodiazepines with a short half-life and rapid on-
set of action, such as midazolam. However, levomepromazine is the choice for patients with 
refractory delirium [7]. Some studies suggest that DXM in end-of-life care provides sedation, 
treats fever, and decreases opioid requirements [8–11]. DXM acts on α2 receptors, has mild 
sedative and analgesic effects, and allows the patient to open their eyes to verbal stimulation 
and obey simple commands, thus enhancing their ability to interact with loved ones. In con-
trast, midazolam causes more profound sedation, limiting this interaction [12]. 

For this reason, this study aims to determine the effect of dexmedetomidine and midazo-
lam in controlling refractory symptoms in patients with advanced cancer in the last days of 
life as part of a palliative sedation care strategy. 
 

Materials and methods 

Study design 
The methodology used corresponds to an observational, longitudinal study. 

Study area 
The study was conducted in the palliative hospitalization area at the National Oncology Insti-
tute "Dr. Juan Tanca Marengo,” SOLCA -Guayaquil, from May 1 to December 31, 2022. 

Universe and Sample 
The universe was made up of all the cases registered in the institution. The sample size was 
nonprobabilistic and discretionary and included all incident cases in the study period. 

Participants 
Cases of patients with the following characteristics are included: 
-  Patients of either sex with histological confirmation of cancer. 
-  Age greater than ten years. 
-  Terminal-stage patients with refractory symptoms (pain, dyspnea, and delirium). 
-  Life expectancy is less than three weeks. 
-  Informed consent of the patient or family. 
The following cases were excluded: 
-  Cancer patients undergoing active treatment. 
-  Having previously received intravenous benzodiazepines. 
-  Patients and relatives who rejected the alternatives. 
Two natural groups were formed with the intention of treating with  
Group 1: Dexmethomedine 
Group 2: Midazolam. 
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Variables 
The variables were age, sex, oncological diagnosis, assessment with the RASS scale, reason 
for sedation, duration of the infusion, basal dose, dose at 34 and 72 hours, and response to 
pain in both groups. 

Procedure, techniques, and instruments. 
The data collection of the study sample was obtained through the hospital system and from 
the review of medical records, explicitly using the information on the required variables. 

To carry out the baseline and evolutionary evaluation of each case, the medical reports 
in the medical records were reviewed using the forms of the Edmonton Symptom Assessment 
Scale-Revised (ESAS-r), which is applied to all patients admitted to the Palliative Hospitaliza-
tion Area and the Richmond Agitation/Sedation Scale (RASS), which is administered to all pa-
tients who receive sedation or who present refractory symptoms. 

The data obtained were recorded in a Microsoft Excel document, which included demo-
graphic data, diagnosis, heart rate, drug dose, and intensity of symptoms before sedation plus 
control at 24 and 72 hours after its onset. The end of the study was established as 72 hours. 
All cases received continuous monitoring and psychological support from the patient and 
family. 

ESAS-r SCALE: This is a validated instrument that uses numerical visual scales to explore 
frequent symptoms and their intensity in a period determined according to the patient's con-
dition and is scored from 1 to 10 depending on the intensity of the symptom: 0 absent, 1 to 3 
mild, 4 to 6 moderate, and 7 to 10 severe [13]. 

RASS SCALE: validated scale to detect a state of agitation or delirium, whose positive 
values from +1 to +4 indicate agitation and negative values from -1 to -5 are used to analyze 
sedation [14]. 

Avoidance of bias 
To avoid study bias, the registration of medical records in a Microsoft Excel database was 
guaranteed, as well as a double checklist to include only the cases of the palliative care service 
that met the study variables. To avoid interviewer, information, and memory biases, the prin-
cipal investigator always kept the data with a guide and records approved in the research pro-
tocol. Observation and selection bias was avoided by applying the participant selection crite-
ria. Two researchers independently analyzed each record in duplicate, and the variables were 
recorded in the database once their concordance was verified. 

Statistical analysis 
Continuous variables are reported as the mean ± standard deviation (SD) or median and inter-
quartile range (IQR), as appropriate; frequencies and percentages were used to notify the cat-
egorical variables. The means were compared with Student's t test, and the proportions were 
compared with chi-square tests. SPSS 26.0 (IBM Corp. Released 2019. IBM SPSS Statistics 
for Windows, Version 26.0. Armonk, NY: IBM Corp) was used. 
 

Results 

Participants 
Of 264 patients admitted to the palliative hospitalization service from May to December, 53 
presented refractory symptoms and palliative sedation criteria; they were assigned into two 
groups. MDZ was administered more frequently to manage dyspnea and delirium, while DXM 
was administered for pain and dyspnea. Thirty-five patients received DXM, and 18 received 
MDZ. During the study period, 17 patients died due to being in the final phase of life. 
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Demographic characterization 
Table 1 details the clinical and demographic variables of the two groups. The average age was 
51 years, with a range between 10 and 87 years, and the gender ratio was 1.6 to 1, with a more 
significant number of women. The most frequent oncological diagnosis was digestive cancer 
(37.7%), including pancreas, stomach, and liver cancer. Pain (32%) and delirium (30%) were 
the most frequently identified refractory symptoms that motivated the use of palliative seda-
tion. Of the 53 patients, 25% presented more than one refractory symptom at the end of life 
as a reason for sedation. 

Table 1. Clinical and demographic characteristics. 

Characteristics 
Dexmedetomidine 

No.=35 

Midazolam 

N=18 
P value 

Age (years) ± SD 49 ± 20 56 ± 19 0.19 

Men  14 (40%) 6 (33%) 
0.63 

Women  21 (60%) 12 (67%) 

Oncological diagnosis, n (%) 

Breast cancer  4 (8%) 4 (8%) 

0.25 

Lung cancer  2 (4%) - 

Prostate cancer  2 (4%) 1 (2%) 

Uterus Cancer  1 (2%) 3 (6%) 

Digestive cancer  13 (24%) 7(12%) 

Other Tumors  13 (24%) 3 (6%) 

Initial Ras , n (%)      

+3 (Very agitated)  33 (62.2%) 17 (32.1%) 
0.98 

0 (Awake, helpful)  2 (3.8%) 1 (1.9%) 

Reason for sedation  ESAS-r SCALE      

Severe pain 17 (32%) 0 (0%)   

Delirium 7 (13%) 9 (17%)   

Mild 0 0   

Moderate 1 1   

Severe 6 8   

Severe dyspnea 0 7 (13%)   

More than one symptom 11 (21%) 2 (4%)   

Characteristic of use of the drug      

Infusion duration (days) mean ± SD  5±2 3±3 0.017 

Basal dose (ug/mg) mean ± SD  120 ± 38.7 25.7 ±14.5 NC 

24-h dose (ug/mg) mean ± SD  148.57 ± 87.8 36.5 ±12.9 NC 

72-h dose (ug/mg) mean ± SD  177.5 ± 90 37.5±13.3 NC 

ESAS-r: Edmonton Symptom Assessment Scale; RASS, Richmond Agitation and Sedation Scale; h, hour; ug mi-
crograms; mg milligrams.NC: Not comparable. 

Table 2 evaluates the intensity of the symptoms and their evolution 72 hours after starting the 
medication. Severe pain was identified in 25/28 (89.3%) patients before the start of the DXM 
infusion; at 72 hours, it was possible to show that in 18/28 (64.3%) patients, the pain was 
reported as mild intensity. Delirium was identified in 27 patients and was severe in 77.7%. DXM 
was used in 16/27 (59.3%) and MDZ in 11/27 (40.7%); it was possible to establish that, at 72 
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hours, the patients in the DXM group presented a decrease in the intensity of delirium, ranging 
from mild to moderate, while most of the patients in the MDZ group died within 72 hours; 
however, it is worth mentioning that 7.4% had complete control of the symptom, and 11.6% 
reported it as mild and moderate. 

Table 3 specifies the initial RASS scale and control records at 72 hours. It was possible 
to determine that most of the patients were initially located in Rass +3 (very agitated), and 72 
hours after the start of the infusion, 96% went to a RASS of 0 to -4; DXM-infused patients 
remained at a higher rate with RASS 0 to -2 compared to the midazolam group with RASS 
between -3 and -4. The heart rate between the groups was not significantly different (Table 4). 

Table 2. Refractory symptoms in the study groups. 

  DMX MDZ 

Initial pain data 

Mild 1 (3.6%) 0 

Moderate 2 (7.1%) 0 

Severe 25 (89.3%) 0 

Initial dyspnea data 

Mild 1(9.1%) 0 

Moderate 1(9.1%) 1 (9.1%) 

Severe 0 8 (72.7%) 

Initial delirium data 
Moderate 5(18.5%) 1 (3.7%) 

Severe 11(40.7%) 10 (37%) 

Data at 72 hours of pain 

Mild 18 (64.3%) 0 

Moderate 4 (14.3%) 0 

Severe 0 0 

Deceased 6 (21.4%) 0 

Data at 72 hours of dyspnea 

No symptom 0 3 (27.3%) 

Mild 0 1 (9.1%) 

Deceased 2 (18.2%) 5 (45.5%) 

Data at 72 hours of delirium 

No symptom 0 2 (7.4%) 

Mild 7 (25.9%) 2 (7.4%) 

Moderate 7 (25.9%) 1(4.2%) 

Deceased 2 (7.4%) 6 (22.2%) 

 

Table 3. Agitation and sedation scale. 

 Initial 24 hours 72 hours 

Cluster 

DXM 

No.=35 

Cluster 

MDZn=18 

Cluster 

DXM n=35 

Cluster 

MDZn=14 

Cluster 

DXM n=28 

Cluster 

MDZn=8 

RASS +3 

(Very agitated) 
33 17 6 2 - 2 

RASS 0 

(Alert and calm) 
2 1 14 3 9 2 

RASS -1 

(sleepy) 
- - 5 2 6 - 

RASS -2 

(Mild sedation) 
- - 1 - 6 - 

RASS -3 

(Moderate sedation) 
- - 4 1 1 1 
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RASS-4 

(Deep sedation) 
- - 5 6 6 3 

 

 

Table 4. Agitation and sedation scale. 

 DXM Group MDZ Group 

Basal HR (beats per minute) median-ranges. 105 (81-146) 101 (60 - 145) 

HR 24 hours (beats per minute) median-ranges. 85 (57-115) 86 (60 - 105) 

HR 72 hours (beats per minute) median-ranges. 76 (58-100) 77 (57-88) 

HR: Heart rate. 

Discussion 
Research describes the effects of dexmedetomidine and midazolam in controlling refractory 
symptoms at the end of life. Regarding the indication of sedation, the requirements were met, 
including being in the terminal stage, suffering from one or more refractory symptoms, that 
is, not responding to other therapeutic alternatives, and having signed an informed consent 
form [15]. The leading cause for the use of palliative sedation was pain, followed by delirium, 
unlike the literature consulted, where delirium was the most frequently identified reason [2, 16, 
17]; however, it is essential to consider that in this study, the pain was concurrent with other 
symptoms such as delirium and dyspnea. 

DXM was used to manage refractory pain and delirium due to its sympatholytic, sedative, 
amnesic, and analgesic properties that provide “conscious sedation” without respiratory de-
pression [18]. This fact has been demonstrated in the results of this investigation, in which 
both pain and delirium reported a decrease in their intensity at the 72-hour control, which al-
lowed the patient to be kept awake between a state of alert and calm until a form of mild 
sedation, which facilitated interaction with the family. 

In the palliative care setting, multiple case reports have demonstrated the utility of DXM 
for refractory pain and delirium [8, 19, 20]. One of them was carried out by Hofherr et al., where 
a favorable response was evidenced for refractory pain, opioid-induced hyperalgesia, and de-
lirium at the end of life; with a dose ranging from 0.3 to 0.5 mcg/kg/h, it achieved a decrease 
in pain intensity [21, 22]. In this investigation, the drug was used in a continuous infusion, with 
low doses, without induction boluses (mean amount of 177.5 mcg/day), which made it possi-
ble to demonstrate the decrease in the intensity of symptoms through ESAS-r at 24 and 72 
hours. In addition, according to the results obtained, the heart rate did not change significantly, 
possibly due to this continuous low-dose infusion, which allowed pharmacokinetic stability. 

A systematic review from 2000 to 2020, carried out in 7 countries, on implementing pal-
liative sedation at the end of life reveals that most of its use was in men, contrary to the pre-
sent study in which more women received SP. On the other hand, age, hospitalization condi-
tions, and refractory symptoms were similar [20-22]. 

International evidence in the palliative field is increasing, but at the local level, studies in 
clinical practice are unknown, so it seems justified to carry out controlled clinical trials. In ad-
dition, in pediatrics, DXM has demonstrated safety and efficacy, considering it an advantage 
for alleviating the child's suffering at the end of life, but not before analyzing ethical and clinical 
aspects in decision-making [23 – 25]. 

One of the study's strengths was having information about using a pharmacological al-
ternative to comfort patients. The limitation was focused on the small number of patients, 
which did not allow for establishing firm recommendations about the efficacy of other drugs 
due to the terminal and end-of-life status of the patients in a short time. 
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Conclusions 
The clinical use of DXM is helpful in several scenarios, both in adults and children with onco-
logical pathology, for managing pain with opioids and refractory delirium, allowing a multi-
modal approach and expanding its usefulness in end-of-care life due to its mild sedative ef-
fects, allowing interaction with family members, and turning out to be a relevant function in 
palliative care. 
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