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Abstract

Introduction: current data regarding the decision on rehydration of patients with terminal-stage cancer remain controversial.

Objective: the present study was to evaluate the effect of intravenous hydration and supplementary vitamins and trace elements on clinical
symptoms and biochemical parameters in palliative cancer patients.

Methods: a randomized clinical trial including 72 palliative cancer patients aged 18 years and older was performed at the National Cancer Institute
in Mexico. Patients were divided into two groups: intervention and control, both receiving intravenous saline solution weekly for 4 weeks, but the
former was also supplemented with vitamins and trace elements. Symptoms were assessed at baseline and 4 weeks after with the Edmonton
Symptom Assessment Scale. Same measurements applied to biochemical parameters.

Results: the mean age of the patients was 58.75 years. The most frequent cancer diagnoses were gastrointestinal (32 %). In the between-
groups analysis significant improvements were found for the intervention group in anorexia (p = 0.024), pain (p = 0.030), chloride (p = 0.043),

Keywords: phosphorus (p = 0.001), potassium (p = 0.006), and total proteins (< 0.0001).
Hydration. Palliative. Pain. Conclusion: we highlight the improvement in the control of most symptoms and some biochemical parameters in the intervention group receiving
Cancer. Mexico. vitamins and oligoelements along with intravenous hydration. Further studies are needed.
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Palabras clave:

Hidratacion. Paliativos.

Resumen

Introduccion: los datos actuales sobre la decision de rehidratacion de pacientes con cancer en fase terminal siguen siendo controvertidos.

Objetivo: el presente estudio fue evaluar el efecto de la hidratacion intravenosa y la suplementacion con vitaminas y oligoelementos sobre los
sintomas clinicos y parametros bioquimicos en pacientes con cancer paliativo.

Métodos: en el Instituto Nacional del Cancer de México se realizd un ensayo clinico aleatorizado que incluyd a 72 pacientes con cancer paliativo
de 18 afios 0 mas. Los pacientes se dividieron en dos grupos: intervencion y control, ambos recibieron solucion salina intravenosa semanalmente
durante 4 semanas, pero el primero también se complementd con vitaminas y oligoelementos. Los sintomas se evaluaron al inicio del estudio y
4 semanas después con la escala de evaluacion de sintomas de Edmonton. Mismas medidas aplicadas a los parametros bioguimicos.

Resultados: la edad media de los pacientes fue de 58,75 afios. EI diagnéstico de cancer mas frecuente fue el gastrointestinal (32 %). En
el andlisis entre grupos se encontraron mejoras significativas para el grupo de intervencion en anorexia (p = 0,024), dolor (p = 0,030), cloro
(p = 0,043), fosforo (p = 0,001), potasio (p = 0,006) y proteinas totales (< 0,0001). Gonclusion: destacamos la mejoria en el control de la
mayoria de los sintomas y algunos parametros bioquimicos en el grupo de intervencion que recibid vitaminas y oligoelementos junto con hidra-

Dolor. Cancer. México. tacion endovenosa. Se necesitan mas estudios.

INTRODUCTION

Palliative cancer patients commonly develop physical and
psychosocial distress during their last weeks or days of life (1).
Also, it is known that patients admitted to referral palliative care
units are more likely to present severe symptoms compared with
those admitted to hospice or acute care hospital beds; however,
symptoms are a burden among all groups, and the availability
of care facilities varies from one country to another. Thus, the
concept of effective treatment should successfully alleviate or
even eliminate the most common symptoms among these pa-
tients, such as pain, dyspnea, nausea, vomiting, and fatigue,
thereby providing maximum comfort at the end of life. On the
other hand, the possibility that dehydration may contribute to
suffering in palliative patients has generated strong debates
with controversial arguments regarding parenteral fluid admin-
istration (2,3). The etiology of fluid deficit in palliative patients is
multifactorial and the administration of hydration in this context
differs greatly among different care settings. For instance, it is
common that cancer patients who die in acute care hospitals
will receive hydration until death and, on the contrary, most pa-
tients dying in a hospice or at home will receive no fluids (4).
The existence of analyses addressing the appropriateness of
offering artificial hydration have provided ethical arguments for
and against using artificial hydration, affirming the importance
of respecting patient preferences (5-7). Moreover, multiple stud-
ies have demonstrated that routine hydration generally does not
improve all outcomes for patients near the end of life (8-12). In
fact, the most commonly mentioned benefits of hydration are
thirst alleviation and reduction of the risk of terminal restlessness
or delirium (13). Hence, to date, uncertainty remains regarding
whether or not hydration improves significant symptoms or quali-
ty of life at the end of life (14). Further, there are studies reporting
that “non-essential” medications, including vitamins, continue to
be administered to palliative patients and that discontinuation
of those medications should be facilitated by interventions that
enhance recognition and consideration of the patient actively dy-
ing status (15,16); additionally, it has been reported that there
is not enough solid evidence for the use of minerals, vitamins,
proteins, or other supplements in cachexia and cancer (17).
Conversely, palliative patients often show deficiency in at least

[Nutr Hosp 2023;40(3):626-632]

one of the most frequently measured vitamins (18) and, in this
context, the correction of those deficiencies, such as vitamin D
deficiency, has been associated with positive effects on fatigue
(19). Consequently, as both, hydration and supplementation re-
main debatable and these approaches change by centers and
regions, the aim of the present study was to evaluate the effect
of intravenous hydration and supplementary vitamins and trace
elements on clinical symptoms and biochemical parameters in
palliative cancer patients at Mexico’s National Cancer Institute.

PATIENTS AND METHODS

DESIGN AND PARTICIPANTS

An unblinded, single-center, randomized clinical trial was per-
formed at the National Cancer Institute in Mexico City from July
2018 to July 2020. Palliative care patients aged 18 years and
older with a diagnosis of cancer were consecutively evaluated. All
presented one or more of the following symptoms: pain, fatigue,
chronic nausea, depression, anorexia, dyspnea, somnolence,
anxiety, insomnia, lack of overall wellbeing; dehydration was di-
agnosed on physical examination, along with inability to maintain
an adequate water intake. Exclusion criteria included: cirrhosis,
anasarca, cardiopathies, bowel obstruction, surgical procedures,
severe constipation, renal failure, death, and unwillingness to
participate. Seventy-two patients were included in the trial and
assigned in the intervention or the control group using a random
allocation software (Fig. 1). The protocol was approved by the
Institutional Review Boards under the number CI/423/17.

INTERVENTION

Patients were classified in two groups: 1) intervention group:
hydration and supplementation or 2) control group: only hydra-
tion. For both, 500 mL of intravenous saline solution was used
daily for 4 weeks. The intervention group was also supplemented
with one ampule of multivitamins (ascorbic acid 100 mg, folic acid
0.4 mg, biotin 0.06 mg, cyanocobalamin 0.005 mg, pantothenic
acid 15 mg, riboflavin 3.6 mg, nicotinamide 40 mg, pyridoxine 4 mg,
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Assesed for elegibility (n = 80)

Excluded (n = 8)
— -Death (n =5)
- Declined to participe (n = 3)
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Intervention group Control group
(n=236) (n=236)
Lost to follow-up (n = 0) Lost to follow-up (n = 0)

Figure 1.
Flow diagram of participant enrollment and group assignment.

thiamine 3 mg, retinol 3.3 g , cholecalciferol 200 IU, vitamin
E 10 IU, and injectable water 5 mL), (MVI, for its acronym in
Spanish), one ampule of trace elements (zinc 0.1614 mEq;
copper 0.0271 mEg; manganese 0.0902 mEq; chlorides
0.7223 mEq; sodium 4.5493 mEq, sulfate 0.11 mEq, iodine
0.0017 mkEq, fluoride 0.66 mEqg) and 2 grams of vitamin C
during the same amount of time. None of the participants within
both groups received any medications according to institutional
guidelines.

DATA, ENDPOINTS, AND DEFINITIONS

Data were obtained from the electronic medical records (IN-
Canet) and included, demographics (age and gender) and clinical
data (diagnosis, symptoms, biochemical parameters, and surviv-
al). All symptoms were evaluated using the Edmonton Symptom
Assessment Scale (ESAS). The main endpoint was assessment
of pain. Additional endpoints were assessment of fatigue, chron-
ic nausea, depression, anorexia, dyspnea, somnolence, anxiety,
insomnia, and lack of overall wellbeing. Chronic nausea was
defined as nausea present for 4 weeks or more. Additionally,
biochemical parameters (complete blood count (CBC) and com-
prehensive metabolic panel (CMP)) were quantified. Laboratory
parameters were obtained and evaluated according to institu-
tional guidelines. In all the cases, the assessment of symptoms
and laboratory parameters was carried out when randomized (at
baseling) and 4 weeks after.

STATISTICAL ANALYSIS

Quantitative variables were tested for normality using Shap-
iro-Wilk test, and described accordingly. Descriptive statistics
included central tendency measurements: mean and standard
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deviation, and median and minimum and maximum ranges for
quantitative variables and frequencies and percentages for cate-
gorical variables. Continuous and ordinal variables were analyzed
using Student’s t-test, Mann-Whitney U-test or Wilcoxon’s sign-
rank test where appropriate according to the distribution. Fisher’s
exact test was used to analyze dichotomous and nominal cate-
gorical variables. Analysis of repeated measures on generalized
linear models (GLM) were performed to compare baseline and
4-week assessments in both the intervention and control groups.
Kaplan-Meier was used to estimate long term survival and com-
parisons were made using log rank. A two-tailed p-value < 0.05
was considered significant. SPSS v.23 was used to collect data
and to perform the analysis.

RESULTS

Thirty six of the 72 patients included in the study were part of
the intervention group. The mean age among all the patients was
58.75 years (x 13.76). Most were males (n = 41, 57 %). The
most frequent cancer diagnoses were gastrointestinal (n = 23,
32 %), gynecological (n = 15, 21 %), urological (n = 10, 14 %),
and head and neck (n = 9, 12 %) tumors. In both groups, some
patients presented more than one symptom. Anorexia, fatigue,
and lack of overall wellbeing were the most common symptoms
among all patients. Overall demographics and clinical charac-
teristics by group are shown in table I. Participants in the inter-
vention group were older (mean age, 61.47 years) compared to
those in the control group (mean age, 56.03 years); however,
this difference was not statistically significant (p = 0.094). There
were more males in the control group in comparison with the
intervention group, 64 % and 50 %, respectively, without statis-
tical significance (p = 0.341). Regarding cancer diagnoses, the
most common among both groups were gastrointestinal tumors,
followed by gynecological tumors, without showing statistical sig-
nificance (p = 0.229). No differences were observed within the
symptoms between the two groups. There were differences in
phosphorus and total proteins among the two groups (p = 0.042
and p = 0.010, respectively), but not in the rest of the laboratory
parameters.

The changes within symptoms between baseline and 4 weeks
in the two groups are shown in table I, with no significant
changes within groups in anxiety, lack of overall wellbeing or
somnolence. Depression and dyspnea were not significant with-
in the intervention group, contrary to the control group where
these showed statistically significant differences (p = 0.003 and
p = 0.004, respectively). Significant changes within groups were
observed in both for anorexia, chronic nausea, fatigue, insomnia,
and pain.

In the between-groups analysis significant differences were
found for anorexia and pain. The intervention group showed
an improved after 4 weeks for both symptoms (p = 0.024 and
p = 0.030, respectively) and the control group did not improve
in these symptoms but worsened (p = 0.005 and p = 0.009,
respectively) as shown in figure 2.
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Table lll shows the within and between group changes of
the biochemical parameters from baseline to 4 weeks of as-
sessment. As observed, significant changes within groups
were observed in both for hemoglobin, hematocrit, and phos-
phorus. In the between groups analysis significant differenc-
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es were found for chloride, phosphorus, potassium, and total
proteins.

Regarding the survival analysis, the median survival for the
intervention and the control groups were 12.9 and 9.2 months,
respectively, without statistical significance (Fig. 3).

Table I. Demographics and clinical characteristics of the patients in the two groups

Intervention
L. Control group Total
Characteristics group (n = 36) (n=72) p-value
(n = 36)
mean (SD) mean (SD) mean (SD)
Age (years) 61.47 (£ 10.91) 56.03 (+ 15.80) 58.75 (+ 13.76) 0.0942
n (%) n (%) n (%)
Gender
Female 18 (50) 13 (36) 31 (43) 0.341°
Male 8 (50) 3 (64) 41 (57)
Cancer diagnosis
Breast 5(14) 1(3) 6 (8)
Gastrointestinal 10 (28) 13 (36) 23 (32)
Gynecological 8 (22) 7(19) 15 (21)
Head and neck 4(11) 5(14) 9(12) 0.229
Hematological 13) 1) 23
Lung 1(3) 2 (6) 34
Skin and soft tissue 0 4(11) 4 (6)
Urological 719 3(8) 10 (14)
Baseline symptoms
Anorexia 28 (78) 32 (89 60 (83) 0.565¢
Anxiety 14 (39) 15 (42) 29 (40) 0.838°
Chronic nausea 17 (47) 17 (47) 34 (47) 0.742¢
Depression 20 (56) 21 (58) 41 (57) 0.741¢
Dyspnea 9 (25 8(22) 17 (24) 0.479°
Fatigue 29 (81) 31(86) 60 (83) 0.351¢
Insomnia 17 (47) 22 (61) 39 (54) 0.946°
Lack of overall wellbeing 28 (78) 30 (83) 58 (81) 0.961°
Pain 19 (53) 12 (61) 41 (57) 0.864¢
Somnolence 23 (64) 24 (67) 47 (65) 0.525¢
Baseline laboratory parameters
Albumin 3.11(x0.72) 3.18 (+ 0.50) 3.14 (+0.62) 0.635
Blood urea nitrogen 13.60 (+ 6.79) 11.81 (+ 4.36) 12.71 (£ 5.74) 0.189
Chloride 97.61 (+ 6.16) 96.17 (£ 7.74) 96.89 (+ 6.98) 0.3842
Creatinine 0.91 (= 0.71) 0.83 (= 0.23) 0.87 (+ 0.54) 0.5452
Glucose 105.72 (+ 36.18) 100.44 (+ 16.66) 103.08 (+ 28.09) 0.429
Hemoglobin 11.59 (+ 1.91) 11.27 (+ 2.00) 11.43 (+ 1.95) 0.4912
Hematocrit 35.81 (+ 5.48) 34.07 (+ 6.17) 34.94 (+ 5.86) 0.210°
Magnesium 1.74 (+ 0.38) 1.74 (+ 0.36) 1.74 (£ 0.37) 0.939
Phosphorus 3.74 (+ 1.04) 3.32(x0.62) 3.53 (= 0.88) 0.042%
Potassium 414 (£ 0.74) 3.86 (+ 0.59) 4.00 (+ 0.68) 0.0812
Total protein 6.58 (= 1.09) 6.03 (+ 0.57) 6.31 (= 0.91) 0.010%
Sodium 160.39 (+ 130.36 (+ 6.97) 145.37 (+ 117.12) 0.280°
Urea 165.26) 23.84 (+ 10.06) 26.68 (= 11.09) 0.1622
27.51 (= 11.88)

SD: standard deviation. Student's t-test; °Fisher's exact test; “Mann-Whitney U-test; *Statistically significant.
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Table Il. Mean changes in symptoms between baseline and week 4 (n = 72)

Variable Intervention group (n = 36) Control group (n = 36)
Baseline Week 4 p-value* | Baseline Week 4 p-value® Between gr:)ups
p-value'
Anorexia 4,31 (+3.26) | 2.94 (= 3.10) 0.024* 472 (+2.41) | 5.86 (= 2.63) 0.001* 0.005*
Anxiety 2.08(x3.22) | 0.83 (= 1.73) 0.013 1.47 (= 2.12) | 1.97 (+ 2.65) 0.074 0.604
Chronic nausea 2.44 (+ 3.34) | 0.92 (+ 2.06) 0.005* 1.89 (+2.47) | 2.78 (+ 3.33) 0.011* 0.272
Depression 2.78 (+ 3.30) | 1.89 (+ 2.42) 0.063 2.25 (+ 2.54) | 2.89 (+ 2.92) 0.003~ 0.703
Dyspnea 119 (x2.25) | 0.92 (+1.99) 0.551 0.53 (= 1.05) | 1.06 (+ 1.80) 0.004* 0.447
Fatigue 4.81 (+3.36) | 3.17 (= 3.26) 0.003* 4,06 (+2.73) | 5.58 (+2.59) | <0.0001* 0.203
Insomnia 2.83(x3.53) | 1.39 (+ 2.37) 0.003* 219 (x2.40) | 2.94 (+ 2.94) 0.007* 0.451
Lack of overall wellbeing | 4.33 (+ 3.27) | 3.72 (+ 3.09) 0.294 4.42 (+2.53) | 4.97 (= 3.06) 0.095 0.274
Pain 2.36 (+2.59) | 1.31 (x 2.01) 0.030* 214 (+2.00) | 3.94 (+ 2.38) | < 0.0001* 0.009*
Somnolence 3.39 (+ 3.41) | 2.61 (+ 2.67) 0.191 2.64 (+2.45) | 3.14 (+ 2.94) 0.060 0.852
Wilcoxon’s sign-rank test; *GLM repeated measures, *Statistically significant.
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Figure 2.

A. Within-group and between-groups comparisons of anorexia at baseline and at 4 weeks. B. Within-group and between-groups comparisons of pain at baseline and at 4 weeks.

Table lll. Mean changes in biochemical parameters within
and between groups from baseline to week 4 (n = 72)

Intervention group (n = 36) Control group (n = 36)
Variable Baseline Week 4 p-value® Baseline Week 4 p-value? Between-groups
p-value®
Albumin 311 (x0.72 310 (x0.87) 0.260 3.18 (+ 0.50) 358 (x4.21) <0.0001* 0.462
Blood urea nitrogen 13.60 (+ 6.80) 13.90 (+ 6.67) 0.528 11.81 (+ 4.36) 12.77 (£ 4.79) 0.009* 0.274
Chloride 97.61 (£ 7.74) 98.69 (+ 5.45) 0.110 96.17 (+7.74) 93.69 (+7.84) <0.0001* 0.043
Creatinine 091 (x0.71) 0.82 (= 0.30) 0.609 0.82 (x0.29) 0.87 (+0.31) 0.097 0.859
Glucose 105.72 (£ 36.17) | 105.81 (x25.21) 0.310 100.44 (+ 16.65) | 105.42 (+18.40) 0.005* 0.617
Hb 11.59 (+1.91) 11,19 (+ 2.08) 0.015* 11.27 (£ 2.01) 10.74 (+ 2.05) <0.0001* 0.406
Hematocrit 35.81 (+ 35.81) 34.66 (+ 34.66) 0.010% 34.07 (+6.17) 32.92 (+6.04) <0.0001* 0.199
Magnesium 1.73 (+0.36) 1.58 (+0.32) 0.069 1.74 (+0.38) 1.80 (+ 0.41) <0.0001* 0.148
Phosphorus 3.74(£1.04) 3.81 (+0.58) 0.032* 3.32(x 062 3.13 (x 0.66) 0.001* 0.001*
Potassium 414 (£0.74) 416 (£ 0.63) 0.597 3.86 (+ 0.58) 3.62 (+0.61) <0.0001* 0.006*
Total protein 6.58 (x1.09) 6.57 (+ 0.85) 0.988 6.03 (+ 0.57) 5.66 (+ 0.52) <0.0001* <0.0001*
Sodium 160.39 (£ 165.26) | 133.83 (+ 4.64) 0.101 130.36 (+ 6.97) 127.06 (+ 6.47) <0.0001* 0.183
Urea 2751 (+11.88) 28.94 (= 14.10) 0.362 23.84 (+10.06) 24.28 (+10.43) 0.539 0.119

Hb: hemoglobin. “Wilcoxon's sign-rank test; *GLM repeated measures. + standard deviation. *Statistically significant.
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Figure 3.
Overall survival by group (intervention versus control) (p = 0.109).

DISCUSSION

Palliative care patients commonly present with several intense
symptoms. They present extreme fatigue and distress. Thus, a
number of simplified tools are available to allow repeated symp-
tom assessment to acknowledge the intensity of the different
symptoms (21). The most frequently used scale is ESAS. In this
context, periodic reassessment adds value for the identification
or modification of treatment goals and to monitor the response to
specific interventions.

This randomized trial evaluated the effect of hydration and sup-
plementary vitamins and oligoelements in controlling the symp-
toms, especially pain, occurring during the end-of-life care of
cancer patients. There is a scarcity of clinical trials evaluating the
administration of artificial hydration and results are controversial.
Overall, artificial nutrition and hydration are not recognized as
interventions to prolong survival or improve clinical symptoms of
terminally ill cancer patients. Nonetheless, little is known about
the effect of artificial hydration alone on patients’ survival, symp-
toms or quality of dying. Deciding whether or not to provide artifi-
cial nutrition and hydration at the end of life may cause concerns
in patients and caregivers but there is scarce evidence regarding
their preferences (21,22). Moreover, studies have focused on
parenteral nutrition rather than vitamin and oligoelements sup-
plementation. Thus, our study is the first one reporting the effect
of both, hydration and vitamin and trace elements supplementa-
tion in terminal-stage cancer patients. The main finding was that
the intervention group had an improvement in pain and anorexia
from baseline to 4 weeks after. Therefore, as it is known that pain
is the most distressing and feared symptom in end-stage cancer
patients and their families, affecting up to 80 % of cancer pa-
tients before death (23,24), it is important to achieve a good pain
control. In general, pain is best considered as a domain within the
broader context of palliative care.

[Nutr Hosp 2023;40(3):626-632]

Moreover, loss of appetite or anorexia and weight loss are com-
mon among patients with an advanced serious life-threatening
iliness, for instance, cancer. Sometimes, simple starvation, which
is characterized by a caloric deficiency can be reversed with ap-
propriate feeding, while cachexia cannot be reversed by the sup-
plementation of calories. Hence the importance of addressing the
problem of anorexia among palliative cancer patients.

Different international studies have addressed the importance
of interventions including hydration during the end of life of can-
cer patients. For instance, Cerchietti et al. (12) performed ran-
domized trial dividing 42 patients into two groups. Both groups
received subcutaneous haloperidol and/or metoclopramide. The
intervention group also received 5 % dextrose and sodium chlo-
ride. The authors reported that both groups showed significant
and equal improvements in relief of thirst and chronic nausea
at 24 hours, more importantly, after 48 hours, this improvement
was maintained only for the relief of chronic nausea in the group
that received hydration. Delirium did not improve significantly
in either group during the 48-hour trial period. They concluded
that the decision on rehydration of patients with terminal-phase
cancer should be mainly based on the comfort of the patient
rather than on providing optimal hydration per se (12). A study
performed in Italy (25) reported the outcomes of 125 patients, 89
with home parenteral nutrition (HPN) and 36 only with artificial
hydration. The survival of the two groups showed a significant
difference favoring patients receiving HPN. Cotogni et al. con-
cluded that their data supported the guidelines recommendation
that HPN should be considered when malnutrition represents the
overriding threat for the survival of palliative cancer patients.

Moreover, an East-Asian Collaborative Study (26) conducted a
multicenter cohort study to assess the effects of parenteral nu-
trition and hydration on survival in patients with malignant bow-
el obstruction reporting significant differences in survival rates
(p < 0.001), with a higher median of 35.5 days in the group
receiving the intervention.

Another pilot study of 25 patients performed by Adem and AL-
Mouaalamy (27) assessed the effectiveness of hypodermoclysis
to close the gap of treatment for home-based palliative patients
with cancer, concluding that hypodermoclysis was effective and
could enhance the comfort of the patients.

On the contrary, a study from Taiwan (28) observed that arti-
ficial hydration did not prolong survival or improved dehydration
symptoms of terminally ill cancer patients, but it did influence the
quality of dying.

We acknowledge the limitations of the present study: a sin-
gle center study that did not evaluated the administration of
parenteral nutrition or other medications, as well as quality
of life, however, as literature within this topic remains disputed,
it is important to report the findings, especially in the scenario of
a developing country. We highlight the improvement within the
control of most symptoms and some biochemical parameters
in the intervention group receiving vitamins and oligoelements
along with intravenous hydration.

In general, most recommended therapies for cancer pain are
within the scope of both specialty and primary care medical
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practice and the adequate treatment of cancer pain should be
viewed as a best practice for all medical disciplines involved in
the care of this population. When the clinical issues are complex,
particularly when pain is difficult to control or accompanied by
other concerns, experimental interventions proven to diminish
this burden may be appropriate. Therefore, further prospective
trials at an international level are needed.
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