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Abstract

Background. Dyspnea is commonly encountered by many cancer patients in the terminal stage of their disease and it severely
hampers their quality of life. We aimed to evaluate the role of interventions to alleviate dyspnea. Merhods. Systematic review
and meta-analysis of randomized controlled trials assessing all interventions for dyspnea palliation in cancer patients, and
searched the Cochrane Library, MEDLINE, conference proceedings, and references. Results. Our search yielded 18 trials.
Eight studies evaluated opioids in any route of administration, seven studies evaluated the use of oxygen, two studies
assessed the role of benzodiazepines and two studies evaluated the role of furosemide in alleviating cancer-related dyspnea.
Weighted mean difference (WMD) was calculated for continuous variables that were reported on the same scale. For
continuous data reported in different scales, standardized mean difference (SMD) was calculated. Meta-analysis of three
trials yielded a positive effect for opioid administration, WMD —1.31[95% CI (—2.49)—(— 0.13)]. Meta-analysis of the six
studies showed lack of benefit to oxygen to improve dyspnea, SMD —0.3[95% CI —1.06-0.47]. The role of benzodiazepines
remains unclear, furosemide was not beneficial. Conclusions. Our systematic review and meta-analysis demonstrate a

beneficial effect to opioids in alleviating cancer-related dyspnea, and no advantage for the use of oxygen.

Dyspnea is commonly encountered by more than
50% of patients with advanced cancer in the terminal
stage of their disease, and often it is not well controlled
[1-3]. In contrast to pain, the mechanism of cancer-
related dyspnea is less understood. Dyspnea precipi-
tates physical and psychological distress, severely
hampers the patients’ quality of life, and has been
associated with both anxiety and depression [4-7].

The management of cancer-related dyspnea
remains a challenge lacking systematic guidelines for
clinical care. The arsenal of interventions includes
opioids, oxygen, psychotropic drugs and nebulized
furosemide.

Opioids have been used to treat dyspnea from
various causes for more than a century, though due
to the suggested correlation between opioids and
respiratory depression their clinical use has been
declined throughout the years. Most of the evidence
regarding the role of opioids in alleviating dyspnea is
derived from non-malignant conditions. In a meta-
analysis of studies that evaluated opioids in treating

breathlessness from various etiologies, a statistically
significant positive effect on the sensation of breath-
lessness was found [8]. Nevertheless, opioids are not
widely used for cancer-related dyspnea in terminally
ill cancer patients and there are few randomized con-
trolled trials (RCTs) that appraise opioids’ role in
this population.

The role of oxygen in the management of cancer-
related dyspnea in non-hypoxic patients is question-
able. There is a discrepancy between the widely
clinical use of oxygen in cancer patients experiencing
dyspnea and the lack of clinical benefit observed in
RCTs and in a former meta-analysis [9].

In 2008 we had published a systematic review
assessing the interventions for treating dyspnea in
patients with advanced cancer, yet a meta-analysis
was not feasible due to paucity of data [10]. Newer
studies enabled us to perform an updated systematic
review and meta-analysis of RCTs of interventions
for alleviating cancer-related dyspnea. Due to a
recent Cochrane review of non-pharmacological
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interventions for dyspnea, including cancer-related
dyspnea [11], we focused on the various pharmaco-
logical interventions and the role of oxygen.

Methods
Study selection

We included RCTs assessing terminal cancer patients
experiencing dyspnea in which any intervention for
dyspnea relief was compared with no intervention,
placebo, or another intervention, as previously
described [10].

Data sources

We updated our literature search in PubMed (Janu-
ary 1966 to November 2011), CENTRAL (the
Cochrane Library, up to 2011), EMBASE and con-
ference proceedings in oncology. Our search term for
PubMed was (opiate OR opioid OR morphine) OR
benzodiazepine OR furosemide OR steroids OR cor-
ticosteroids OR oxygen OR pharmacological AND
(cancer OR carcinoma OR malignancy OR neo-
plasm) AND(dyspnea OR breathlessness). This was
incorporated with a highly sensitive search for RCT
retrieval, previously described [10].

Data extraction and quality assessment

Two reviewers independently extracted data from
included trials. In case of disagreement between the
two reviewers, a third reviewer extracted the data and
results were attained by consensus.

Comparisons

We defined the following comparisons a priori: 1)
administration of any opioid, in any dose, by any
route with the intention of alleviating breathlessness:
opioids versus no treatment or placebo, opioids ver-
sus benzodiazepines, and opioids versus combination
therapy (such as opioids plus benzodiazepines); 2)
oxygen versus placebo (room air) or any other inter-
vention (such as helium-enriched air); 3) furosemide
versus placebo or no treatment; and 4) benzodiaz-
epines versus placebo or no treatment.

Definition of outcomes and data synthesis

The primary outcomes were subjective dyspnea relief
according to Visual Analog Scale (VAS) — preferably
change from baseline to the end of follow-up or abso-
lute VAS score at the end of follow-up, as defined in
each study. Secondary outcomes included oxygen
saturation and adverse effects. VAS typically have a
100 mm or 10 mm line with verbal descriptors such
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as “no breathlessness” and “worst possible breath-
lessness” at the ends. We standardized the data into
a 10 mm scale to enable pooled analysis.

Since the design of most trials was a crossover
design, we intended to perform a paired analysis in
a meta-analysis (i.e. pooling the data of every cycle
in each trial), nevertheless that was not feasible since
only one study reported the data of every cycle sep-
arately. We therefore used the more conservative
method of pooling all the data from the experimental
arm and comparing it with all the data from the con-
trol arm at end of trial phase, and analyze these as if
the trial was a parallel group trial of experimental
arm versus control arm, in accordance with the
Cochrane handbook [12].

Meta-analysis was performed for studies in which
the means and standard deviation could be calcu-
lated from the reports. We calculated weighted mean
difference (WMD) for continuous variables that were
reported on the same scale (most commonly VAS
scale). WMD represents the weighted combination
of absolute differences between the mean values in
the two groups in a clinical trial. This summary sta-
tistic has the same unit of measurement as the vari-
able measured. For continuous data reported in
different scales (different scales for assessment of
dyspnea) we calculated standardized mean difference
(SMD). In this summary statistic the differences
between the mean values are standardized in each
study for its standard deviation to achieve standard
scale. Changes from baseline values rather than end
values were analyzed preferentially. Where unavail-
able, we combined end values and change from
baseline values. All results are reported with 95%
confidence intervals (CI). All analyses were con-
ducted using Review Manager, version 4.2 (The
Cochrane Collaboration, Oxford, UK).

Since there was clinical heterogeneity between
the trials, we chose to conduct the analysis using a
random effects model (the DerSimonian and Laird
method) [13] all statistical tests were two-sided.

Results

The literature search identified 829 publications. Of
these, 97 were retrieved for further evaluation, and
78 were excluded for various reasons. Figure 1
describes the process of article retrieval and reasons
for elimination.

Oproids

Eight RCTs assessed the effect of opioids in various
routes of administration on cancer-related dyspnea
(Table I) [6,14-20]. Five of them were crossover
studies evaluating opioids versus placebo and
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Potentially relevant publications
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» | Excluded n=60

A 4

Randomized trials evaluated for
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Non-randomized studies incompatible
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Reviews -12

Abstracts from

conference proceedings —»f

A 4

Excluded n=20

n=1 Trials of dyspnea, but not including cancer patients -8
Trials in which only a minority of participants had
cancer -3

Trials evaluating chemotherapy regimens, whereas
dyspnea was regarded only as adverse effect -9

A4

RCTs included in the systematic
review meta-analysis
n=18

Figure 1. Randomized controlled trials search and selection.

included a total of 130 patients. Most trials included
patients with lung cancer or lung metastases.
Meta-analysis was conducted only for trials that
compared morphine to placebo. We excluded one
trial that evaluated nebulized morphine versus pla-
cebo from the meta-analysis due to the reported dys-
pnea scale that differs in units from other studies and
also due to the significantly better baseline values of
the experimental (morphine) arm that subjected the
trial to selection bias [19]. The study is included in
the systematic review. Three studies shared a design
that enabled the inclusion in a meta-analysis. They
included a total number of 69 patients. All were
double blinded, randomized controlled crossover tri-
als. One study [16] evaluated two routes of opioid
administration and hence every arm was pooled sep-
arately. Meta-analysis of three trials yielded a positive
effect for opioid administration on dyspnea, WMD
-1.31(95% CI —-2.49, —0.13) (Figure 2). For the
subcutaneous route WMD was —1.58(95% CI —3.02,
—0.18). Of note, in the study that compared nebu-
lized morphine to subcutaneous morphine there was
a trend in favor of the nebulized, and in another
study, the nebulized route appeared more effective
than the subcutaneous route [6,16], although meta-
analysis for the nebulized mode only was not feasible.
Two studies included only in the systematic review
due to dissimilarity in methodology suggested the
effect of nebulized morphine resulted in a trend only
in higher dose or no benefit at all [18,19]. Systematic

review reveals that opioids are beneficial in either
opioid-naive or -tolerant patients, in whom dose
escalation depicts a better response [16,18].

Adverse events. Adverse events were reported in three
of the seven morphine trials and two midazolam-
morphine trials. No evident serious adverse effects
such as respiratory depression and sedation were
noted.

Oxygen

Six trials were included in the systematic review and
meta-analysis with a total of 179 patients. In one
study [21] the data was obtained for the subgroup of
patients with cancer from the general study popula-
tion. One study was only included in the systematic
review due to its design, and presented in Table I.
This study indicated a benefit for opioid and lack of
benefit for oxygen [17]. The study characteristics are
presented in Table II. The type of intervention was
similar in five of the trials — oxygen (4 to 5 l/min)
versus air and in one trial, oxygen was compared with
helium-enriched air or medical air [26]. Two trials
included only patients in the ambulatory setting,
with saturation greater than 90% and hemoglobin
level greater than 10 g/dl [21,23]. A recent trial by
Abernathy et al. [21], had a longer duration of
follow-up than other trials. Three trials also included
hypoxic patients with saturation below 90% and
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WMD {random) Weight WHD (random)
85% CI % 9E% CI

01 nebulized morphine
Charles 2002 25 4.28(2.01) 2
Subtotal (35% CI) 25 28

4.8141.78)

28.27 =0.86 [=1.61, 0.48]
26.27 =-0.56 [-1.61, 0.49]

Test for heterogeneity: not appicabie
Test for overal effect: Z = 1.04 (p=0.30)
02 s/c morphine
Bruera 1993a 10 1.40(1.80) 10 3.20(2.70) —— 16.52 -1.80 (-3.81, 0.21)
Charles 2008 25 4.34(1.8T) s 4.81(1.78) —— 26.69 =0.47 [-1.48, 0.54]
Wazecatlo 1999 9 =2.50({1.00) ] =0.06(0.08) — 30.12 =-2.44 [-3.10, -1.78]
Subtotal (95% CI) 44 44 e 7%.73 -1.58 [-3.02, -0.13]
Test for heterogenedty: Chi = 10.26, df = 2 (p = 0.006), F = 80.5%
Test for overal effect: Z=2.14 (p=0.03)
Total (95% C1) &3 &5 e~ 100.00 -1.31 [-2.49, -0.13]
Test for heterogenedty: Chi = 14.89, df = 3 (p = 0.002), F = 79.6%
Test for overal effect Z= 2.18 (p = 0.03)

-4 -2 L] 2 4

Favors treatment Favors control

Figure 2. Meta-analysis of trials evaluating morphine versus placebo.

excluded chronic obstructive pulmonary disease
patients [22,24,25]. Quality assessment of the
included studies reflected poor quality. Two studies
[21,23] had a high quality score. Meta-analysis of the
six studies showed lack of benefit to oxygen to
improve dyspnea, SMD —0.3(95% CI —1.06, 0,47)
as demonstrated in Figure 3.

Adverse events. No adverse effects were reported in
five of the trials. In the recent Abernathy et al. trial
that assessed oxygen therapy compared with placebo,
there were few adverse events without clinical signifi-
cant difference between the two arms.

Benzodiazepines

Two studies compared midazolam versus morphine
versus the combination of the two agents (Table III)
[27,28]. In the first study morphine appeared more
effective than midazolam at 24 hours though not sta-
tistically significant. The beneficial effect of morphine
in controlling baseline levels of dyspnea may be
improved with the addition of midazolam to the
treatment [27). During the initial in-clinic phase of
a recent study [28], dyspnea was alleviated by at least
50% both in both arms. During the ambulatory
phase, midazolam was superior to morphine in con-
trolling baseline and breakthrough dyspnea.

Furosemide

Two small studies evaluated nebulized furosemide
versus placebo (Table III) [29,30]. Furosemide failed
to improve dyspnea in both trials.

Discussion

The results of our updated systematic review and
meta-analysis demonstrate a beneficial effect to opi-
oids in alleviating cancer-related dyspnea, whereas
oxygen does not confer a benefit. Opioids are helpful

in both opioid-naive and -tolerant patients, in whom
dose escalation shows a better response [16,18]. In
all of the studies that reported adverse events opioids
did not increase somnolence or precipitated respira-
tory depression.

The included studies in our meta-analysis were
crossover studies; nevertheless, paired analysis in a
meta-analysis was not feasible. We therefore used the
conservative method of pooling the data from the
experimental and the control arms separately from
the end of trial phase, and analyze these as if the trial
was a parallel group trial of experimental arm versus
control arm. The drawback of this method derives
from the fact it may give rise to a unit-of-analysis
error since confidence intervals are likely to be too
wide and the trial might receive too little weight with
the possible consequence that the intervention effect
may be attenuated. Nevertheless, while this analysis
is indeed conservative, the fact that the intervention
(i.e. opioids) appears significantly more effective
than the control further strengthens our results.

Variability exists between the studies as for the
favorable route of administration. Whereas subcuta-
neous morphine appears to be beneficial in this anal-
ysis, the role of nebulized opioids remains to be
elucidated. Potential role for nebulized opioids in the
management of dyspnea due to various diseases had
been implied in a former meta-analysis, though lack-
ing a statistically significant benefit [8]. Two studies
have implied that a higher dose of nebulized opioid
may result in a better response [16,18]. Further stud-
ies are warranted to validate the benefit of nebulized
opioids and to unravel whether the nebulization itself
contributes to the therapeutic effect.

The term “opiophobia” had been coined 25 years
ago in a narrative for describing the apprehension
medical professionals and the public have with
regards to opioid use [31]. The main concerns are
related to the potential addiction to the drug, the
correlation to respiratory depression and mostly to
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Review Interventions for aleviating cancer-related dyspnea
Comparison: 01 oxygen vs. placebo
Outcome: 01 alleviation of dyspnea

Study oxygen Control SMD (random) Weight SMD (random)

or sub-categary H Mean (SD) N Mean (SD) 95% CI % 95% CI
Abernethy 2010 19 12 -0.17(1.59) -+ 16.28 -0.22 [-0.95, 0.501
Ahmedzai 2004 12 12 — 14.04 . =1.131
Booth 1996 38 38 # 17.89 , 0.221
Bruera 19936 14 14 - 16.04 , 0.141
Bruera 2003 33 33 - 17.73 .€4, 0.321
Philip 2008 51 51 L ] 18.03 . 1.611
Total (95% CI) 187 i&0 ‘P 100.00 =0.30 (-1.086, 0.47]

Test for heterogenaity: Ch¥ = 51,17, df » 5 {p < 0.00001), F = 50.2%
Test for overall effect Z= 0.76 (p= 0.45)

-10 -5 o 5 10
Favors ireatment Favors control

Figure 3. Meta-analysis of trials evaluating oxygen versus placebo.

the wide notion that opioids may shorten survival.
Five studies evaluated the effect of opioids on sur-
vival. A systematic review found no significant effect
on survival [32-37]. With regard to precipitating
respiratory depression, in studies evaluating the
administration of opioids for pain alleviation, the
population at risk for respiratory depression was
opioid-naive patients only. In the setting of managing
cancer-related dyspnea the majority of these termi-
nally ill patients have been previously exposed to
opioids.

The patient population included in the trials was
heterogeneous. Two studies evaluated opioids in the
setting of refractory dyspnea due to various etiologies
and found no correlation between the baseline dys-
pnea degree and the response to opioids, although in
one study there was a trend of an increased benefit
in patients with low baseline dyspnea compared with
severe baseline dyspnea [20,38].

The trials included in this meta-analysis enrolled
both patients who were opioid-naive and tolerant
and degree of baseline dyspnea was not defined as a
comparator.

Evaluation of dyspnea has been challenging due
to the subjective nature of this symptom. The clinical
significance of improvement observed by numerical
scales as the VAS may be imprecise, nor is there a
gold standard for a valid assessment of dyspnea
improvement. Moreover, the differences between the
study arms can be minor even when statistically sig-
nificant. In some of the studies patient preference
was presented. There is no methodology to appraise
this subjective description, nor is there a definition
to this preference. Nevertheless, given the unique
nature of dyspnea, the patient preference may lend
credence to a specific intervention. To note, in some
of the studies, the qualitative patient’s preference was
stronger than the clinical significance observed by
VAS score only.

Our meta-analysis found that oxygen provides no
benefit in alleviating cancer-related dyspnea. Accord-
ing to a recent study by Abernathy moving either
room air or oxygen near a nasal cannula can lead to
improved symptoms while oxygen did not differ from

room air. Oxygen is a commonly prescribed treat-
ment for refractory dyspnea, and moreover, in hos-
pitalized patients [39]. Oxygen saturation has not
been a good predictor for response to oxygen [40]
and therefore, the administration of oxygen may be
beneficial on an individual basis, but once the patient
does not experience improvement, continuation of
oxygen should be reconsidered since it may be inef-
fective and may also carry adverse effects.

There is paucity of data regarding the role of
other pharmacological interventions in alleviating
cancer-related dyspnea. Benzodiazepines have been
studied in two experimental settings [27,28] and
data is conflicting; while in the first study midazolam
had no superior effect to morphine, in a recent study,
midazolam was more effective than morphine in con-
trolling the breakthrough component of dyspnea
during the ambulatory follow-up. This may be derived
from the multifactorial nature of cancer-related dys-
pnea and the contribution of anxiety to its formation.
Further studies are needed in order to reveal the role
of benzodiazepines. Two small studies assessed nebu-
lized furosemide found no beneficial effect to this
treatment.

Limitations

Only a few randomized controlled trials were con-
ducted addressing the question. The relative small
number of patients included in each study contrib-
utes to the same drawback. Another limitation derives
from the lack of dosage in the opioid trials and the
inconsistency in the opioid type. Morphine is the
predominant opioid in most of the studies; neverthe-
less, there is no evidence to support a specific dosing.
There is no head to head comparison between mor-
phine and hydromorphone to assess superiority of
either agent. As for the RCTs evaluating oxygen
there is an inconsistency between the studies in
assessing hypoxemia, as the standard method of
assessment varied between studies. Moreover, the
measured outcome (dyspnea at rest or after walking),
actual oxygen prescription (as needed, continuous,
nocturnal, etc.) differed between studies.



A meta-analysis 1005

Alleviating cancer-dyspnea

(ponunuoy))

eoudsAp ySnoiyiyeaiq
pue durfeseq Sul[[OIU0d
ur surydiow 01 1orradns
sem wejozepru ‘oseyd

A1o1B[NqUIE 91 SULIN(

wejozepru 1o aurydrowr

PAAIOAT A1 IUIoYM UOISSIWIpPE
‘syuaned [[e ur 9,06 10 1UdUNBAI
1SB9[ 18 Aq PaleIAd[[e d1BIpawIwIL
sem eaudsAp ‘oseyd paxmbaz ¢= snjeis
orurR-ur [eRIul 3y Suumn g J1enbape oym siuaned doueuiogdd
SUOTIUIAIIIUL —JUdWI[BIOUOD J[qeIsun 1831 18
onnaderay) Jo/pue pue 0468 > ZOBS BoudsAp 219498
onsouSerp [euonIppe uoneIousas ‘omyey oneday  ‘0¢/¢T <ASWW pairodarx
Jo uoneiudwadur uonedo[e JO [BUDI IAJS ‘190UBd 10U I9pUaN) *(Z8-9¢) dggz 1opo ‘dg we[oZepIu
JO/pUE dUWIOdINO ‘Apnis THD ‘AdOD paduBApE UM £ 6G WER[OZEPI\ YOoU PUE Peay| exo :z dnoiny
U1 PRIOPe We[OZBPIU purq aqnop pajonuooun K1o1RInqUIR £(08—0¢) ‘dgt 15B2I1q surydiow 0102
Jou surydiow IYIRN “I9A0-SSOId 1D IO JATDY ‘g1 <3y £ ¢¢ purydionw ¢ dgy Sung €9 [e10 :T dnoiny ‘oyueSiaeN
Juore eoudsAp
wejozeprur 1o durydiopy ysnoayiyeaiq
UB(1 9AIID9JJ9 dI0W 10} 9NOsaI
ApueoyruSis wejozeprux Qurydiow yIrm
s paurquod surgdiow wejozepru
%726 JoIR1 BoudsAp snid surydiop
‘Qurydiowr a1 10§ :¢ dnoin
¢ 9BOS S10g UO UBIPIWN sprordo ¥ snaeis feaudsAp
€04,0% Jo1121 BAUdSAP a1rmbaix pmod douewioyrad ysSnoayieaiq
‘wre[ozeprur Y1 10 pairoda jou 1) swoldwAs 1831 1B IO} 9ndsax
¥ 9[eds 310g UO UBIPIN 21USW[BIOUOD pajjonuooun BoUudsAp 210438 de 1o1p0 surydiow yum
€04,69 Jo121 BAUdSAp uonedo[e LYo ‘0g/eT <dASWIW ‘do1 Arewnad we[oZepIut
‘ourydIow a3 10§ ‘1018I0U3 ‘aanyrey onedoy oom & uBll uodw 9] ‘uowom /] umouyun o/s 1z dnoin
T 9[eds 310g UO UBIPIN Ioqunu 10 TeUdI $$9] Aoue1oadxd £6°9¢G ‘dy, 1e109 eoudsAp
4 ¢ 1 Ja1a1 edudsAp wopuel 1243 ‘THD 91 ‘120UBd {wIR[OZBPIA + durydIow ‘dz1 ysnoiynyeaiq
Suraompoe syjuoned 01 Aq :UOnBIdUAS patesuaduwod pooueApe UdW ()¢ ‘Uowom (g seuwroores ‘dy | IO} 9ndsax
PI833I (IM WB[OZBPIW uoneodo[[e -uou [euruLIS] K 8'1.G ‘WR[OZBPI 0180[009UAS wejozepru
UBY] 9AIIDJJJO 210U ‘Burpurq ‘erudeorodAy pa1udWwINOOp uow QT ‘uowiom /I ‘dp1 15B21q s ourydiour 9002
Apueoyrusis-uou durydiopy ou I.0Yd QM ddOoD ‘g1 <93y K ¢'1.¢ oumgdiow ‘dpg Sun 101 o/s :1 dnoiny ‘9ueSiaeN
(21m04 &uv) WwjoZVPUL *S& 2ULYFLOJNT
sjoyane Apnis A3o1opopowr BLISILIO BLIQILID UOISN[OU]  (19puad ‘(uerpaur) 3e) (2d£1 190URD) N UONUdAINIUL Apmig
£Q 109]J9 UOTIUIAIIIUL ‘fern jo uSIsvq UOISNOXH SOIISLIDIORIBYD 1UAMBJ sisouser(q S1UdNIBJ Jo adA1,

oy jo uondrsaq

‘uSIso( ApniS pue SONSLINOBIBYD) JUANRJ 9s() dprurasorn,] pue saurdozerpozuag ‘s[eLi], papnoul IIT 2[q&],



1006 I. Ben-Aharon et al.

Jurpes

103 G- JO d5uBYd SVA Zp
UBIJN “Oprurasoiny 1oj U0 dpIuIasoIny
L1 +Jo a8ueyo SyA uBd]y  palrodor jou pazingau
dnoi3 aprurasoany 3y 1USW[BIDOUOD sniel1s usyl [p uo
ur SUIuasIOM Jo puan Uuonedo[[B 9AnIUZ00 aurpes :z dnoin
JuedyIudIs A[eonsnels ‘parrodar jou [eurIOU Zp uo aures
-uou B SBM I ], :uonerouad ‘SNOIoSu0d pue (Ip) 14ep
*QUI[BS PUB IPIWSOIN] Uuonedo[[B AJng “190UBD dr JprurasoIny
JO 10930 UdIMIaq ‘Apnis purq [eUTULI] uowom ¢ s1owr Suny ‘d| pazingau 2002
SOUSISIIP [BONISIIBIS ON] s[qnop ‘1.9 BUIYISY M s1uaneJ sAep g ‘uowr § (08—¢9) A gL 1searq ‘dg Sung L 11 dnoiny ‘Quolg
QINjIey 1183  J[BOS UONIXH
‘eurSue ‘BwWyIse goudsA ay1 9SIOIOXD WILIB
‘SY9OM § UM UO ¢ < JO dI00S I91J8 puB dI10Joq
Aderaypowayd B °9°T) 1891 18 UONEBN[BAD
qurpes 10J (1) 6'C 10 Aderoqiorpey 10 UONIdXd JO SSQUSSI[YIBAIG
‘oprwasoiny 103 (¢ 1) ¢€°C J1enbape ‘uoIsnjsueIl S[AJ] MO[ UO ‘sAep
JO PBO[ YIOM 1US[BAINDS  — JUSWI[BIOUOD  POO[q IO UOISNJJd $SOUSSI[YIBAIQ JATINOISUOD
WNWIXEW 1B 3[BdS HYOT pue [enord e jo s ¢ 103
QINSBIW dWI0IINO uonerouad J8eurRIp SB UONSs BUWIOIAY108oW dy s1ow Sun| I9pI0 WOpUBI
AU UO JIPIuIdsoIny Uuonedo[[e uounean Aq  JO 190ued Sun| ‘dg 1sea1q ‘dg B UO JUuIles
pazIngau woiy ‘Apnis pullq  PaAdIAI 99 PINOd KIBpU0O2s uowom g BUIOI[AY10SIUI *SA PIUIASOIN 8002
1JIUIQ JO DUIPIAS ON JIqnop ‘1.0oA $soussa[yIBaIg 10 Arewri g sAep ¢ ‘uowr £, (T11) £ 99 ‘dy, Sun 44 PaZIMQgaN 00T\
0929v]d S0 ap1UISOIN,T
sioyine Apnis A3ojopoyrowr UOTIUdAIIUL BLIDILID BLIQILID UOISNOU]  (19puas ‘(uerpaur) 358) (ed£1 130URD) ND UOTIUDAIIUL Apnag
£q 109]J9 UONUAIIIUL ‘fern jo usisaq Jo uoneIn( UuoISn[oXy SOIISLISIOBIBYD 1USMIEJ sisouser(q s1usneJ Jo adAT,

a1 yo uondrosaq

“(ponuuoD) “II1 21981



Implicarions for practice

Opioids are the only evidence-based first line phar-
macological treatment for cancer-related dyspnea,
preferably given sub-cutaneously. The evidence for
the benefit of nebulized opioids is inconclusive and
warrants further evaluation.

Oxygen showed no benefit. Although it may ben-
efit a subgroup of patients, identifying these patients
is still challenging and requires careful selection of
patients that improve after a short trial of oxygen while
discontinue oxygen use in others. Benzodiazepines
may offer an alternative to opioids though the evi-
dence is limited. Furosemide should not be used for
dyspnea in cancer patients with no other indication.

Implications for research

Future randomized controlled studies looking at the
optimal dose of opioids and their optimal route of
administration should be performed.

With regard to dosing, a recent study indicates
that doses of morphine 10-20 mg/24 h had beneficial
effect in the majority of patients [41].

Furthermore, one of the most complex aspects of
dyspnea as compared to pain is the fact that the
majority of patients develops intermittent dyspnea
[42] which represents a major methodological chal-
lenge for studies on both oxygen and opioids and
should be addressed as well.

Despite a recent RCT which was fully powered to
assess the efficacy of oxygen [21], the issue of identi-
fying the target population that would benefit from
oxygen therapy remains unclear. Future studies
should focus on defining standardized method of
assessment of eligible patients (i.e. hypoxemic versus
non hypoxemic), as well as exploring the rationale
behind widely prescribing oxygen for this indication.

Further studies should be conducted to appraise
benzodiazepines. Since the populations of the two
studies presented here differ tremendously (perfor-
mance status 4 versus lower than 3) it is unclear
which population would benefit most from benzodi-
azepines — the terminally ill or by contrast the ambu-
latory patients with a better performance status.

Studies should distinguish between lung cancer
patients and patients with other causes for dyspnea
since the response to pharmacological interventions
may differ. Since palliative trials address a heteroge-
neous population, it is recommended to separate the
patients upon their expected survival and, moreover,
to provide the survival data.

Opioids have been shown to be safe and effective
when used for managing symptoms as pain and dys-
pnea in terminally-ill patients with advanced can-
cer. Nevertheless, despite the established evidence,
the providers’ perception is still hard to shift.

Alleviating cancer-dyspnea: A mera-analysis 1007

Physicians should be encouraged to use opioids —
not only as a treatment for pain but also for cancer-
related dyspnea.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are respon-
sible for the content and writing of the paper.
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