o Artificial hydration therapy is limited to 1000 mL/day or less. [C]

3. Nausea/vomiting
Rationale

One small randomized controlled trial demonstrated no clear benefits of additional 1000mL./day hydration compared with
pharmacological treatment in terminally ill cancer patients with median survival of 4 days % On the other hand, several audit trials on
patients with better performance status and bowel obstruction suggested that artificial hydration therapy could contribute to alleviating

19,34

nausea and vomiting resulting in better quality of life This finding was consistent with other observation study and case series 18,

20,25.27.31,37

Available empirical evidence thus suggests that 1) adequate hydration may contribute to alleviating nausea and vomiting in cancer
patients with better performance status and bowel obstruction, and 2) artificial hydration therapy has no clinical benefits in alleviating
nausea and vomiting in cancer patients with poor performance status, or the irreversible underlying etiology of nausea and vomiting

other than bowel obstruction (e.g., cancer cachexia).

Recommendations

RO30: To alleviate nausea/vomiting in terminally ill cancer patients who are expected to live for 1-2 months, are incapable of fluid
intake due to intestinal obstruction, and show no fluid retention symptoms:

o Artificial hydration therapy at 1000 mL/day (in combination with pharmacological therapy). [B]

e No artificial hydration therapy (pharmacological therapy only). [D]

o Artificial hydration therapy at 2000 mL/day (without pharmacological therapy). [E]

Recommendation

RO31: To alleviate nausea/vomiting in terminally ill cancer patients who are expected to live for 1-2 months, are incapable of fluid
intake due to intestinal obstruction, and have fluid retention symptoms:

o Artificial hydration therapy at 500-1000 mL/day or less (in combination with pharmacological therapy). [B]

o No artificial hydration therapy (pharmacological therapy only). [C]

o Artificial hydration therapy at 2000 mlL/day (without pharmacological therapy). [E]

Recommendation

R032: To alleviate nausea/vomiting in terminally ill cancer patients who are expected to live for 1-2 weeks or less:
e No artificial hydration therapy (pharmacological therapy only). [B]

e Artificial hydration therapy at 500-1000 mL/day or less (in combination with pharmacological therapy). [D]

e Artificial hydration therapy at 2000 mL/day (without pharmacological therapy). [E]

4. Thirst
Rationale

One small randomized controlled trial demonstrated no significant benefits of additional 1000mL/day hydration compared with nursing
care in terminally ill cancer patients with median survival of 4 days %, and this result is consistent with an well-conducted audit study
that showed nursing care without artificial hydration alleviated sensation of thirst in most terminally ill patients 2.3 A large
observation study demonstrated that patients receiving 1000mL/day or more hydration during the last 3 weeks showed significantly
less severe objective findings of dehydration than those receiving no or less than 1000mL/day hydration, but the absolute difference
was small and the hydration groups demonstrated consistent deterioration in objective dehydration 4 Several small observation

studies revealed that sensation of thirst was not linearly associated with the levels of blood urea nitrogen, sodium, protein, and
5



hematocrit, but significantly associated with hyperosmolality, decreased intravenous volume (measured by artrial natriuretic peptides),
stomatitis, oral breathing, and anticholinergic medications '® 242632,

Available empirical evidence thus suggests that 1) sensation of thirst in terminally ill cancer patients is a multi—etiology symptom, and
hyperosmolality and decreased intravenous volume may contribute to symptom development in some patients, 2) hydration can
alleviate objective findings of dehydration to some degree, but subjective sensation of thirst can be sufficiently alleviated by nursing
measures without artificial hydration therapy. In patients with better performance status and correctable dehydration, artificial

hydration therapy appear to be effective in alleviating thirst, although no clinical observations on this study population exist.

Recommendations
R040: To alleviate thirst in terminally ill cancer patients who are expected to live for 1-2 months, are incapable of oral fluid intake due
to intestinal obstruction, and have no fluid retention symptoms.

e Artificial hydration therapy at 1000-1500 mL./day. [C]

RO41: To alleviate thirst in terminally ill cancer patients who are expected to live for 1-2 weeks or less, are capable of oral fluid intake,
and have no fluid retention symptoms:
o Artificial hydration therapy at 500-1000 mL/day. [D]

e No artificial hydration therapy (nursing oral care only). [B]

R042:  To alleviate thirst in terminally ill cancer patients who are expected to live for 1-2 weeks or less, are hardly capable of oral fluid
intake due to intestinal obstruction (peritonitis carcinomatosa), and have fluid retention symptoms:

e Artificial hydration therapy at 500-1000 mL/day. [D]

e Artificial hydration therapy increased from 1000 mL/day to 2000 mL/day. [F]

e No artificial hydration therapy (nursing oral care only). [B]

8. Pleural effusion
Rationale
We have had no intervention trials with primary end—points of pleural effusion. One large multicenter prospective observation study
suggested that patients receiving 1000mL/day or more hydration during the last 3 weeks experienced significantly severe pleural
effusion than those receiving no or less than 1000mL/day hydration #. This was consistent with a nation—wide opinion survey .
Available empirical evidence thus suggests that 1) less than 1000mL/day hydration is unlikely to deteriorate pleural effusion, 2)

1500-2000mL/day hydration can deteriorate pleural effusion, and 3) volume reduction can alleviate pleural effusion.

Recommendations

R0O50: To prevent pleural effusion—related distress in terminally ill cancer patients who are expected to live for 1-2 months, are
capable of oral fluid intake, and have symptomatic pleural effusion:

e No artificial hydration therapy. [B]

e Artificial hydration therapy is limited to 500-1000 mL/day or less, if performed. [C]

RO51: To prevent pleural effusion-related distress in terminally ill cancer patients who are expected to live for 1-2 months, are capable

of oral fluid intake but are receiving artificial hydration therapy at 2000 mL/day, and show exacerbation of pleural effusion-related

distress:

o Artificial hydration therapy gradually reduced to 500-1000 mL/day or less or discontinued. [B]

6. Bronchial secretion



Rationale

We have had no intervention trials with primary end-points of bronchial secretion. One large multicenter prospective observation
study revealed no significant difference in the prevalence of bronchial secretion between the patients receiving 1000mL/day or more
hydration during the last 3 weeks and those receiving no or less than 1000mL/day hydration *"“2.  In that study, all patient had
abdominal malignancy, and median of hydration volume was relatively small (700nmL/day). On the other hand, in terminally ill cancer
patients receiving a median of 1500mL/day hydration experienced significantly more frequently bronchial secretion than those receiving
a median of 250mL/day *. These are consistent with a opinion survey and case report that suggested increased levels of hydration
therapy increased the risk of development of bronchial secretion % %,

Available empirical evidence thus suggests that 1) relatively large volume of hydration (e.g., 1500mL./day or more) can deteriorate
bronchial secretion, 2) in patients receiving relatively small volume of hydration (e.g., <1000mL/day), hydration volume is unlikely

associated with development of bronchial secretion.

Recommendations
RO60:  To alleviate bronchial secretion—related distress in terminally ill cancer patients who are expected to live for a few days and
have bronchial secretion-related distress:

o Artificial hydration therapy reduced to 500 mL/day or less or discontinued. [B]

7. Delirium
Rationale
For patients with opioid-induced delirium, no controlled trials examined the exact effects of hydration therapy. Some observation

studies suggested that dehydration was significantly associated the reversibility of delirium, but the association seemed dependent on
opioid use 7% 3,

On the other hand, in patients close to death, a small randomized controlled trial demonstrated no significant benefits of 1000mL/day
hydration in improving cognitive function of terminally ill cancer patients with median survival of 4 days . A multicenter observation
study failed to demonstrate the beneficial effects of hydration to prevent agitated delirium *, and a Japanese historical control study
also failed to demonstrated the decrease in occurrence of agitated delirium using aggressive hydration and opioid rotation, contrary to

a previous report from the Edmonton group *%.  These findings are consistent with other observation and case series that suggested

artificial hydration appeared no beneficial in improving cognitive function in terminally ill cancer patients very close to death on a mass

level 22,30, 33,38

Available empirical evidence thus suggests that 1) artificial hydration therapy can be useful in selected patients with opioid-induced
delirium through earlier clearance of toxic metabolites in combination of opioid rotation, and 2) artificial hydration therapy has no

benefits in improving delirium for most patients with organ failure.

Recommendations
RO70:  To alleviate delirium due to dehydration and morphine in terminally ill cancer patients, when other symptoms have been
sufficiently palliated.

o Artificial hydration therapy (and opioid rotation). [B]

RO71:  To alleviate delirium due to no identifiable cause other than dehydration in terminally ill cancer patients, when other symptoms
have been sufficiently palliated:
e Artificial hydration therapy at 1000 mL/day. [B]

RO72:  To alleviate delirium due to hypoxemia in terminally ill cancer patients with multiple lung metastases who are expected to live
7



for 1-2 weeks, and have symptomatic pleural effusion and/or edema:

e Artificial hydration therapy at 1000 mL/day. [E]

R073: To alleviate delirium due to hepatic encephalopathy in terminally ill cancer patients with multiple liver metastases who are
expected to live for 1-2 weeks, have symptomatic ascites and/or edema:

o Artificial hydration therapy at 1000 ml/day. [E]

8. Fatigue
Rationale

In patients with poor performance status, a randomized controlled trial demonstrated no significant benefits in alleviating fatigue of
1000mL/day hydration compared with 100mL/day hydration .

On the other hand, an audit trial demonstrated that artificial hydration therapy could contribute to alleviating fatigue resulting in
better quality of life in patients with better performance status '°. The backgrounds of the patients who received some benefits from
this intervention included better performance status, bowel obstruction, and estimated survival of several months or longer.

Available empirical evidence thus suggests that 1) artificial hydration therapy is ineffective in improving fatigue in patients close to
death, 2) artificial hydration therapy can be effective in improving fatigue in patients with better performance status, bowel obstruction,

and estimated survival of several months.

Recommendations
RO80: To alleviate fatigue in terminally ill cancer patients who are expected to live for 1-2 months, are incapable of oral fluid intake
due to intestinal obstruction, but show a performance status of 2 or better:

e Artificial hydration therapy at 1000-2000 mL/day. [B]

RO81: To alleviate fatigue in terminally ill cancer patients who are expected to live for 1-2 weeks or less, and show a performance
status of 3 or worse:

e Artificial hydration therapy at 1000-1500 mL/day. [E]

9. Peripheral edema

Rationale

We have had no intervention trials with primary end-points of peripheral edema. One large multicenter prospective observation
study suggested that patients receiving 1000mL/day or more hydration during the last 3 weeks experienced significantly severe
peripheral edema than those receiving no or less than 1000mL/day hydration *'. This is consistent with small observation and a
35, 38,43

nation—wide opinion survey

Available empirical evidence thus suggests that 1) more than 1000mL/day hydration is likely to deteriorate peripheral edema, and 2)

volume reduction can alleviate peripheral edema.

Recommendations
R090: To prevent edema-related distress in terminally /ll cancer patients with no fluid retention symptoms:

o Artificial hydration therapy is limited to 1000 mlL/day or less, if performed. [B]

R0O91: To alleviate edema—related distress in terminally ill cancer patients who have edema~related distress:

o Artificial hydration therapy reduced to 1000 mL/day or less. [C]



Comments

This paper illustrates a process of development of a clinical guideline of artificial hydration therapy in Japan, along with general
recommendations and examples of quality-of-life related part of the guideline. The contents of recommendations are generally
consistent with existing clinical guidelines published from Western countries 27, but this is, to our knowledge, the first clinical guideline
constructed using the formal evidence—based and consensus—building methodology. The prospective observation study to assess the

efficacy of this guideline is now ongoing, and the results could contribute to revising the recommendations.
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Table 1 Recommendation tables

A. Sufficient research evidence (level I or consistent findings from level I evidence) and sufficient clinical agreement. We
strongly recommend the intervention, when the treatment is consistent with patient preference and the treatment effect is
monitored.

B. Fair research evidence (single or inconsistent findings from level I or level M-V evidence) and sufficient clinical agreement.
We recommend the intervention, when the treatment is consistent with patient preference and the treatment effect is monitored.

C. No research evidence available but fair clinical agreement. We can recommend the intervention, if the treatment is consistent
with patient preference and the treatment effect is monitored.

D. No research evidence to support the intervention available and inadequate clinical agreement. We recommend the indication of

the intervention only in the specific situation that the patient wants the treatment after being fully informed and the treatment

effect is closely monitored.

Sufficient or fair research evidence (level 1-V) and sufficient clinical agreement about the ineffectiveness or harmfulness of

the treatment. We recommend not performing the intervention when the treatment is consistent with patient preference and

the treatment effect is monitored.
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Figure 1 Conceptual framework

[ Clarify the general treatment goal consistent with patient and family values

l

Comprehensive assessment
—Potential effects of artificial hydration therapy on patient physical symptoms, survival, daily activities,

and psycho—existential well-being
—-Ethical and legal issues

{

Decide the treatment plan after discussion with patients and families

l

Periodically reevaluate the treatment efficacy,
and adjust the treatment suitable for each patient
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