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ABSTRACT

Complementary and Alternative Medicine in Cancer Treatment

Ichinosuke HYODO
Department of Internal Medicine, National Shikoku Cancer Center

Interest in complementary and alternative medicine (CAM) has grown rapidly, fueled by Internet marketing, dissatisfaction with
mainstream medicine, and the desire of patients to be actively involved in their own health care. CAM pfoducts in cancer medicine
(herbs and other natural products, such as shark cartilage, mushrooms, and so on) are widely available in Japan as well as in western
countries. With little reliable information and few clinical trials to assess the efficacy of such products, there is a great need for
public and professional education regarding this subject.

Key words: complementary medicine, alternative medicine, cancer treatment, clinical trial
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Association between hydration volume and symptoms in
terminally ill cancer patients with abdominal malignancies
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Background: To explore the association between hydration volume and symptoms during the last
3 weeks of life in terminally ill cancer patients.

Patients and methods: This was a multicenter, prospective, observational study of 226 consecutive
terminally ill patients with abdominal malignancies. Primary responsible physicians and nurses eval-
uated the severity of membranous dehydration (dehydration score calculated from three physical
findings), peripheral edema (edema score calculated from seven physical findings), ascites and
pleural effusion (rated as physically undetectable to symptomatic), bronchial secretion, hyperactive
delirium (Memorial Delirium Assessment Scale), communication capacity (Commumcahon Capacity
Scale), agitation (Agitation Distress Scale), myoclonus and bedsores.

Results: Patients were classified into two groups: the hydration group (n=59) who received 11 or
more of artificial hydration per day, 1 and 3 weeks before death, and the non-hydration group
(n=167). The percentage of patients with deterioration in dchydfation score in the final 3 weeks was
significantly higher in the non-hydration group than the hydration group (35% versus 14%;
P=0.002), while the percentages of patients whose symptom scores for edema, ascites and pleural
effusion increased were significantly higher in the hydration group than the non-hydration group
(44% versus 29%, P=0.039; 29% versus 8.4%, P <0.001; 15% versus 5.4%, P =0.016; respectively).
After controlling for multiple covariates and treatment settings, the association between hydration
group and dehydration/ascites score was statistically significant. Subgroup analysis of patients with
peritoneal metastases identified statistically significant interaction between hydration group and
dehydration/pleural effusion score. There were no significant differences-in the degree of bronchial
secretion, hyperactive delirium, communication capacity, agitation, myoclonus or bedsores.
Conclusions: Artificial hydration therapy could alleviate membranous dehydration signs, but could
worsen peripheral edema, ascites and pleural effusions. It is suggested that the potential benefits of
artificial hydration therapy should be balanced with the risk of worsening fluid retention symptoms.
Further clinical studies are strongly needed to identify the effects of artificial hydration therapy on
-overall patient well-being, and an individualized treatment and close monitoring of dehydration and
fluid retention symptoms is strongly recommended.

Key words: dehydration, neoplasm, palliative care, rehydration, water depletion
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The dehydration—rehydration problem has been one of the
most important issues in palliative or end-of-life care literature
over the two last decades [1]. Current discrepancies in the
practice of artificial hydration therapy for terminally ill cancer
patients have the potential to cause serious clinical problems:
patients could suffer from unnecessary dehydration-related



symptoms or experience iatrogenic over-hydration symptoms
[2—-5]. These discrepancies are largely due to the lack of evi-
dence about the effects of artificial hydration therapy on
patient well-being [3].

Traditionally, artificial hydration therapy has been thought
not to benefit the terminally ill [6-11]; however, some recent
studies have demonstrated that appropriate hydration can con-
tribute to patient comfort [12~16}. The majority of studies on
this topic are limited. by methodological issues [17], and do
not provide enough of a basis for the evidence-based practice
of artificial hydration therapy in terminally ill patients. The
aim of the present study was to explore systematically the
associations between hydration volume and dehydration and
fluid retention symptoms in the last 3 weeks of life in termin-
ally ill patients with abdominal malignancies.

Patients ;md methods
“Patients

The study subjects were consecutive terminally ill cancer patients treated
in 14 oncology units, 19 palliative care units and four home-based pallia-
tive care programs in Japan. The participating institutions recruited poten-

tial participants following the same inclusion criteria: age >20 years; life.

expectancy estimated by a physician to’ be <3 months; and incurable
malignancy of abdominal origin: (excluding hepatic malignancies). Exclu-
sion criteria were: liver cirrhosis of any etiology, renal failure, nephrotic
syndrome, protein-losing enteropathy, intra-abdominal shunt for ascites,
hypercalcemia, adrenalopathy, thyroid diseases, and other complications
of the circulatory, respiratory, hepatic, or renal system unrelated to under-
lying malignancies; surgical, radiological or oncological treatments with
the primary intent of tumor reduction in the 3 weeks prior to study
inclusion; existing communication difficulty such as aphasia or aphoniz;
and the use of artificial” enteral nutrition. Patients were enrolled from
August 2002 to February 2003, and followed until March 2003.

Study design

This was a multicenter, prospective, observational study. From the time of
study inclusion, primary respousible physicians prospectively recorded
patients” dehydration and fluid retention symptoms on a structured data-
collecting sheet every week as a part of daily practice. In addition. symp-
toms observed very close to death were assessed after patients died,
"because it was impossible to predict when the patients would die, and
because assessments on. a daily basis would present a high burden for
patients and physicians. Thus, within 72h after patient death, patients’
dehydration and fluid retention symptoms 24h before death, communi-
cation capacity during the 3 days before death and degree of agitation in
the week before death were recorded. To minimize the recall bias, the
evaluations were based on the full agreement of the primary physicians
and primary nurses.

The patients received the usual treatments from their instittions. The
indications for hydration therapy, administration methods and modification
of treatment regimen over time were dependent on each physician’s clini-
cal decisions. We did not standardize hydration treatments, because
patients’ and families’ wishes and each physician’s philosophy strongly
influenced actual hydration practice {3], and adopting a single hydration
protocol was regarded as inappropriate outside experimental study
designs. Instead, we described the details of hydration treatments actually
performed for interpretation of the results.
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This study was approved by the Institutional Review Board of each hos-
pital, and conducted in accordance with the Declaration of Helsinki.

End points and measurements

The primary end points of this study were dehydration and fluid retention
symptoms in the last 3 weeks of life. Although patient-reported symptoms
and satisfaction are important outcornes in palliative care [18], we chose
symptoms that could be objectively evaluated as the end points for this
study. The rationale for this decision was that adopting self-report
measures could result in higher rates of patient exclusion and unacceptable
selection bias, because patient reports are often impossible in the very late
stages of cancer due to cognitive impairment, and because symptom
evaluations based on patient self-reports are not routinely used in many

participating institutions {19, 20].

Physical symptoms

Physicians were requested to perform physical examinations in the mom-
ing at least 1h after patients had eaten. The degree of dehydration was
assessed on the basis of three physical findings: moisture on the mucous
membranes of the mouth (0, moist; 1, somewhat dry; 2, dry), axillary
moisture (0, moist; 1, dry) and sunkenness of eyes (0, normal; 1, slightly
sunken; 2, sunken). These signs were selected due to their significant cor-

relations with biological dehydration, as previously confirmed in elderly

patients [21-23]. Empirical studies.have found that the sensitivity/specifi-
city of each sign in identifying dehydration is 85%/58%, 50%/82% and
62%/82%, respectively [21<23]. Ad hoc dehydration score (range 0-5)
was calculated as the total of these three scores. A higher score thus indi-
cated 4 higher level of dehydration.

The severity of peripheral edema was determined through the examin-
ation of seven regions: the hands, forearms, upper arms, feet, lower legs,
thighs -and trunk. Peripheral edema severity was scored based on the
degree of increased skin thickness in the middie of each region (0, none;
1, mild, thickness of <5 mm; 2, moderate, 5~10mm; 3, severe, >10 mm).
If peripheral edema was asymmetric, the more severe side was rated
unless the asymmetry was caused by a unilateral vascular obstruction; in
these cases, the non-cbstructed side was rated. The peripheral edema
score (range 0—21) was calculated as the total of the severity scores for
the seven regions. A higher score indicated more severe edema.

Pleural effusion and ascites were each rated on a scale of 0 to 2
(0, physically non-detectable; 1, physically detectable but asymptomatic;
2, symptomatic or tense ascites). Myoclonus and bedsores were considered
present when they were observed at any time in the final 3 weeks of life.

Bronchial secretion was defined as sounds audible at the bedside pro-
duced by movement of secretions in the hypopharynx or the bronchial tree
in association with respiration [8). The severity of bronchial secretion was
evaluated using a previously proposed scale: ‘inaudible’ (score 0), ‘audi-
bie only very close to the patient’ (score 1), ‘clearly audible at the end of
the bed in a quiet room’ (score 2) and ‘clearly audible at about 6m or at

" the door of the room’ (score 3) [24]. Bronchial secretions. were considered

present when patients had a severity score of | or more, received any
anti-muscarinic medications to reduce bronchial secretion or received

“oral/bronchial suctioning at least once during the final 3 weeks of life.

Severe bronchial secretion was defined as severity score of 2 or 3 at any
time during the final 3 weeks.

Psychiatric symptoms
‘We used selected items of the Communication Capacity Scale, the Agita-
tion Distress Scale and the Memorial Delirium Assessment Scale to evalo-

ate psychiatdc symptoms [25, 26]. The Communication Capacity Scale is
a validated five-item observer-rating scale used to quantify communication
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capacity in terminally ill patients [25]. The Agitation Distress Scale is a
six-item observer-rating scale used to quantify the levels of agitation in
delirious terminal patients [25]. Although using all items of a scale is
psychometrically ideal, we used select items in order to reduce physician
burden and increase patient enroliment [27].

The patients’” communication capacity was assessed using the highest
scores measured in the last 3 days of life on three items: the ‘reduced
level of consciousness’ item of the Memorial Delirium Assessment Scale,
and the ‘answers to closed-ended questions’ and ‘voluntary communi-
cation’ items from the Communication Capacity Scale. Communication
score (range 0—0) was calculated as the total of these three items, such
that a higher score indicated a greater capacity for communication (Cron-
bach’s « coefficient = 0.94). The correlations between total score on this
abbreviated scale and the total score on the Communication Capacity
Scale was high in the original validation data (Spcarman s p=0.94;
P <0.001) [25]).

The degree of agitation was defined as thc most severe symptoms
experienced during the last week of life, and quantified using four items
from the Agitation Distress Scale: the frequency of motor anxiety, extent
of motor anxiety, contents of motor anxiety and psychological instability.
-The agitation score (range 0~12) was calculated as the total of these four
items; a higher score indicated higher levels of agitation (Cronbach’s o
coefficient = 0.87). The correlations between total score on this abbre-
viated scale and the total score on the'Agitation Distress Scale was high
in the original validation data (Spearman’s p=0.95; P <0.001) [25].

Hyperactive delirium was assessed using the ‘psychomotor activity’
item of the Memorial Delirium Assessment Scale, which grades increased
psychomotor activity on 2 scale of 0 (normal) to 3 (severe) [26]. Hyper-
active delirium was defined as a score of 2 or 3 on this scale.

Covariates of main outcomes

We recorded the presence or absence of the following potential covagates:
stomatitis, oxygen requirement, and use of opioids, diuretics and anticholi-
nergic medijcation (dehydration score); vascular obstruction, and use of
non-steroidal anti-inflammatory drugs (NSAIDs), steroids and diuretics
(edema score): peritoneal and liver metastasis (ascites); lung and pleural
metastasis, and pneumonia (pleural effusion); and intestinal obstmcnon
and oral intake of fiuids (for all symptoms) [6, 8, 15, 28].

Statistical analyses

We analyzed data for patients who died at least 3 weeks after their initial
evaluation. The rationale for this decision was that we had no appropriate
instruments to indicate reliable base-line points for analyses, and hydration
therapy was likely to influence patient symptoms after a considerable time

.lag (i.e. hydration volume the patients had received 1-3 weeks before
death could affect patients symptoms 48h before death). To examine a
bias, we compared patient backgrounds between the excluded and
included patients.

We divided patients into two groups: those who received artificial
hydration of 11/day or more both | week and 3 weeks before death
(hydration group: total n=59; 31 from oncology and 28 from palliative/
home-care settings) and those who did not (non-hydration group: total
n=167 [18], from oncology and 149 from palliative/home-care settings).
This classification was determined on the basis of acmal dara distributions,
and the results using the other classifications achieved the similar
conclusions.

To explore the potential association between hydration groups and
patient symptoms, we compared the number of patients whose symptom
scores increased in the final 3 weeks (dehydration and edema scores by
three or more points; ascites and pleural effusion scores by one or more

point) between the hydration and non-hydration groups. The resuits using
the other cut-off points achieved the same conclusions. We also compared
the prevalence of bronchial secretion, hyperactive delirium, myoclonus
and bedsores, the degree of communication capacity, znd the degree of
agitation between the two groups.

To explore the effects of covariate factors and treatment settings, we
examined the potential interactions between hydration groups and changes
in dehydration score, edema score, and ascites and pleural effusion sever-
ity scores by the repeated measurement analysis with the covarates
entered into the models (robust variance with the Proc mixed procedure).
No covariates except for peritoneal metastasis and treatment settings stat-
istically influenced the outcomes. In addition, subgroup analyses for
patients who drank <500ml/day of fluids throughout the last 3 weeks of
life (n=108), patients with intestinal obstruction (n=114) and patients
who received no intestinal drainage (n=192) achieved the same results.
We therefore reported the results for the entire sample with adjusted
P values to allow for difference in peritoneal metastasis and treatment set-
tings, as well as subgroup analysis of patients with peritoneal metastases
(n=145). ]

Finally, to provide additional information for interpreting data, we
compared the changes in blood urea nitrogen/creatinine levels between
hydration and non-hydration groups using repeated measurement analysis.
We also calculated the prevalence of fluid retention symptoms 24 b before
death among dehydrated patients, defined as presence of dry axillary
(diagnosis on the basis of sunken eyes achieved similar results).

Univariate .analyses were conducted using the y’-test (Fisher's exact
method) and the Mann—Whitney U-test, where appropriate. All analyses
were performed using the statistical package SAS.

Results
Patient background

All 498 patients who met the inclusion criteria were consecu-
tively recruited for this study, but a total of 272 patients were
excluded for the following reasons: death within 3 weeks of
initial assessment (n=200), survival beyond the observation
period (#=35), medical complications (n=17), prior
communication difficulty (n=15) and discharge (n=35). Thus,
‘a total of 226 patients (49 from oncology units and 177 from
palliative/home-care  settings) were finally amalyzed, There
were no statistically significant differences in patient age and
primary tumor sites between the patients excluded from the
study due to death within 3 weeks and those analyzed, but the
former was more likely to be male (Table 1).

Patient backgrounds are summarized in Table 2. There were
significant differences in primary tumor sites, prevalence of
lung and peritoneal metastases, vascular obstruction, intestinal
obstruction, the use of NSAIDs and steroids, and oral intake 3
weeks and 1 week before death between the hydration and
non-hydration groups. Chemotherapy was performed in seven
patients. .

Table 3 summarizes hydration practice in the study sub-
jects. The mean hydration volume in the hydration group
ranged from 838 to 1405 mi/day during the last 3 weeks, and
the median hydration volume in the non-hydration group was
200ml/day at all three observation points.

At baseline, ascites was present but asymptomatic in 27%
(n=62) and symptomatic in 20% (n=44) of all patients.



Table 1. Characteristics of excluded and included patients
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Table 2. Patient characteristics

_Ascites

The percentage of patients whose symptom score increased by
one or more point during the final 3 weeks was significantly
higher in the hydration group than in the non-hydration group
[29% (n=17) versus 8.4% (n=14); P<0.001]. After control-
ling for covariates and treatment settings, there was a statisti-
cally significant interaction between hydration group and

Excluded patients® Included patients P " Characteristic Hydration group Non-hydration group P
(n=200) (n=226) (n=59)[% ()] (n=16T) [% (n)]
Age, years (mean + SD)  67x12 68x12 0.63 Age, years 67£13 6811 0.36
(mean=SD)
Gender
Gender
Male 114 106 0.037
: Male 58 (34) 43 (72) 0.055
Female 86 120 :
Female 42 (25) 57 (95)
Primary site
: Primary site
Stomach 76 74 0.25
Stomach 49 (29) 27 (45) 0.008
Colon 35 47
Colon 20 (12) 21 (35)
Pancreas 36 35
Pancreas 19 (11) 14 (24)
Rectum 15 31
Rectum 5.1 (3) 17 (28)
- Bile duct 15 12
Bile duct 3.4 (2) 6.0 (10)
Ovary 5 10 o 0 6.0 (10)
. va .
Others 18 17 "
Others » 34(2) 9.0 (15)
*Patients who died within 3 weeks of initial assessment. Metastatic sites
SD, standard deviation. Lung 12(0 30 (50) : 0.006
. Pleura 15(9) 15 (25) 0.96
_ Pleural effusion was present but asymptomatic in 12% (n=2T7) Liver 46 (27) 44 (73) 0.79
and symptomatic in 6.6% (n=15) of all patients. Peritoncam 78 (46) 59 (99) 0.010
Performance status
Dehydration at enrolment
. . . . 22 29 (17 19 31 0.59
The percentage of patients whose dehydration score increased an @L
by three or more points in the final 3 weeks of life was signifi- 3 @) 4200
cantly higher in the non-hydration group than in the hydration 4 34 (20) 40 (66)
group [35% (n=359) vewsus 14% (n=28); P=0.0020]. After Medical complications
controlling for covariates and treatment settings, there was a Stomatitis 127 23 (39) 0.060
statistically slxgmﬁcant mtc.ractlon between hydration group Vascular obstruction 1.7 (1) 12 20) 0.018
and changes in the dehydration score (1.6 +1.4 3 weeks before  of both extremities
death to 2.7+ 1.6 24 h before death in the hydration group ver- Intestinal obstruction 64 (38) 46 (76) 0.013
sus 1.3x13 . to 3.2x1.5 in .the non-hydration group; Pnenmonia 15 ©9) 16 (27) 087
P=0.0043) (Figure 1). Medical treatments
Oxygen 69 (41) 55 (92) 0.053
Edema NSAIDs 53 31) 71 (119) 0.009
The number of patients whose edema scores increased by Opioids 81 (48) 84 (141) 0.58
three or more points was significantly higher in the hydration Steroids 54 (32) 75 (126) 0.002
group than in the non-hydration group [44% (n=26) versus Diuretics 34 (20) 32 (53) 0.76
29% (n=49); P=0.039]. After controlling for covariates and Anti-cholinered 20 (12 25 (42 0.46
treatment settings, the interaction between hydration group n“::;i:a‘t?g;iw a2 “2) : ’
and changes in the edema score did not reach statistical Oral intake fivids
significance (2.2+3.3 3 weeks before death to 6.1+6.4 24h 2500 ml/day
before death in the hydration gronp versus 3.5+4.5 to 3 weeks before death 80 (47) 42 (70) <0.001
5.2+5.2 in the non-hydration group; P=0.15) (Figure 1). I week before death 83 (49) 57 (96) <0.001
24 h before death 86 (51) 84 (140) » 0.63

SD, standard deviation; NSAIDs, non-steroidal anti-inflammatory drugs.

changes in the ascites score (0.73+0.78 3 weeks before death
to 0.92+0.88 24 h before death in the hydration group versus
0.64+£079 to 058+0.74 in
P=0.035) (Figure 1).

the non-hydration group;



Table 3. Hydration practice in the final 3 weeks

3 weeks before death [% ()]

1 week before death {% (n)] 24 h before death [% (n)]

All patients

<500 ml/day 44 (100)
5001000 mi/day 21 (47)
21000 ml/day 35 (79)

Hydration group (n=59)

Hydration velume, ml/day
[mean = SD (median)]

1405479 (1300)

Continuous administration 63 (37)
Intermittent administration 37 (22)
Via a central vein 76 (45)
Via a peripheral vein 24 (14)
Hyperalimentation 56 (33)

©

48 (109) 62 (139)
22 (49) 21 (48)
30 (68) 17 (39)

1253 %379 (1100) 838580 (1000)
66 (39) 61 (36)
34 (20) 24 (14)
75 (44) 61 (36)
25 (15) 22 (13)
54 (32) 31 (18)

SD, standard deviation,

Pleural effusion and bronchial secretion

The number of the patients whose pleural effusion symptom
score increased by one or more point in the final 3 weeks was
significantly higher in the hydration group than in the non-
- hydration group [15% (n=9) versus 5.4% (n=9); P=0.016].
Hydration group was not significantly associated with changes
in the pleural effusion symptom score after controlling for
covariates and treatment settings (0.22+0.46 3 weeks before
death to 0.36+0.61 24h before death in the hydration group

Dehydration
3.6

2.5 =5 _"/o

versus 0.27+0.60 to 0.31£0.63 in the non-hydration group;
P =0.76) (Figure 1).
There was no statistically significant difference in the

prevalence of bronchial secretion between the hydration and
the non-hydration groups (Table 4).

Communication capacity, agitation and delirium

There were no statistically significant differences in the com-
munication score, agitation score or prevalence of hyperactive

Edema

1.8 =

3 woeks bafore | veek before doath 24 hours befoxe
death

death
Ascites
1
——— &
0.9 /
0.8 O/
Q.7
L Y -

0.6 Y™
0.5

3 waeks before | voeok bofore death 24 hours before
death doath

2
1
3 weeks before } woek befors denth 24 hours befors
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0.4
0.35 <
/—0
0.3 —
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- -/
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3 weoks bofore 1 week befors death 24 hours before
daath death

Figure 1. Effects of hydration on dehydration and fluid retention symptoms. Open circles, hydration group (7 =59); filled circles, non-hydration group

(n=167).



Table 4. Symptom severity in the last 3 weeks of the patients with and
without hydration

Hydration Non-hydration P
group (n=59) group (n=167)
Bronchial secretion® 44 (26) 46 (77) 0.79
[%o (m)] '
Severe bronchial 19 (11) 17 (28) 0.74
secretion® [% (1))
Communication score® 32+3.0 37+3.1 0.30
(mean=8D)
Agitation score® 21+28 23+27 0.35
(mean=SD)
Hyperactive delirium® 12 (D) 13 (22) 0.80

[% (n)]

“Defined as audible bronchial secretion, requirement of any anti-muscar-
inic medications or oral/bronchial suctioning.
"Defined as clearly audible bronchial secretion.
“The total score of one item from the Memorial Delirium Assessment
Scale and two items from the Communication Capacity Scale. Higher
scores indicate higher levels of communication capacity.

“The total score of four items from the Agitation Distress Scale. Higher
* scores indicate higher levels of agitation. :
“Defined as scores of 2 or 3 on the psychomotor activity item of the Mem-
orial Delirium Assessment Scale.

" delirium between the hydration and the non-hydration groups
(Table 4). o

Myoélonus and bedsores

There were no statistically significant differences in the preva-
lences of myoclonus or bedsores between the hydration and

- the non-hydration groups [for myoclonus 1.7% (n=1) versus
8.4% (n=14), P=0.12; for bedsores 27% (n=16) versus 34%
(n=57), P=0.32].

Patients with peritoneal metastases

The interactions between hydration group and symptom
changes in the last 3 weeks were statistically significant in
. dehydration score (1.7+1.43 weeks before death to 2.9+1.6
24h before death in the hydration group versus 1.3+1.3 to

Table 5. Fluid retention symptoms in dehydrated patients (n=149)

% (n)

Peripheral edema

Hands and/or feet 69 (102)

Forearms and/or lower legs 56 (83)

Upper arms and/or thigh 36 (54)

Trunk 26 (39)

Any peripheral edema 73 (108)
Ascites 46 (69)
Pleural effusion 19 (29)

Any fluid retention symptoms 81 (121)

Dehydration was diagnosed as present if the axillary moisture was rated
as dry 24 h before death.

645

35+14 in the non-hydration group; P=0.0043) and pleural
effusion score (0.22+0.47 to 0.3520.60 versus 0.30+0.63 to
0.27 2 0.57, respectively; P=0.046), and marginally significant
in ascites score (0.91+0.78 to 1.0+0.87 versus 0.88+0.80 to
0.70£0.75, respectively; P=0.091).

Laberatery findings -

We obtained paired blood samples taken 3 weeks and 1 week
before death from 37 (63%) and 56 (34%) patients in the
hydration and non-hydration groups, respectively. The blood
urea nitrogen/creatinine levels increased from 34+15 to
44 3 18 mg/dl in the hydration group in the last 3 weeks, com-
pared with from 31£17 to 39+ 20mg/d] in the non-hydration
group. The difference between hydration groups was not
statistically significant (P=0.58).

Comorbidity of dehydration and fluid retention
symptoms

Of the 149 dehydrated patients with dry axillary 24h before
death, 73%, 46% and 19% had simultaneous edema, ascites or
pleural effusion, respectively; and 81% had some fluid reten-
tion symptoms (Table 5).

Discussion

This is, to the best of our knowledge, the largest and the first
multicenter observation study to investigate the association
between hydration volume and dehydration and fluid retention
symptoms in terminally ill cancer patients.

This study revealed that peripheral edema, ascites and
pleural effusion in the hydration group were more likely to
worsen in the last 3 weeks. The association between hydration
group and ascites severity was statistically significant after
controlling all covariates and treatment settings, and in a sub-
group of patients with peritoneal metastases there was a stat-
istically significant interaction between hydration practice and
changes in pleural effusion severity. The underlying mechan-
isms of fluid retention symptoms include a decrease in colloid
osmotic pressure, an increase in membrane permeability, and
an increase in hydrostatic pressure [11]. Our findings suggest
that overhiydration in the terminal phase could deteriorate fluid
retention symptoms.

We also found that dehydration scores increased in the last
3 weeks of life regardless of whether patients received artifi-
cial hydration or not, although scores increased less in the

" hydration than in the non-hydration group. The potential

interpretations of this finding are that: (i) the instruments for
measurement of dehydration used in this study could not
differentiate dehydration signs from changes related to pro-
gressed cachexia; (ii) current hydration volume was not suffi-
cient to maintain hydration status and more active hydration
could alleviate membrane dehydration signs; or (iii) artificial
hydration therapy in the terminal stage could not effectively
alleviate dehydration even if an appropriate volume was pro-
vided due to some pathological mechanisms (e.g. fluid shift
from the intravascular components to the third space). The first





