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Purpose of review

The aim of this article was to examine the definition, the characteristics, and the management of
breakthrough cancer pain (BTP) in cancer patients by a critical review of recent literature.

Recent findings

BTP should be more correctly defined as an episode of severe intensity in patients receiving an adequate
treatment with opioids able to provide at least mild analgesia. BTP is a heterogeneous condition as
episodes vary between individuals. BTP can be classified into two big distinct pictures: spontaneous-type
and incident-type pain. The principal pharmacological treatment of BTP is represented by the administration
of opioids as needed. Recent reviews revealed that transmucosal preparation of fentanyl provided superior
and more rapid pain relief as compared with placebo in the first 30 min after dosing. Few comparison
studies among fentanyl products have been performed.
Finally, although dose titration was recommended for years, a meaningful dosing according to the level of
opioid tolerance may enhance the advantages of such products.

Summary

BTP represents a serious problem reported by many cancer patients despite receiving regular use of
opioids. Subgroups of breakthrough pain have been identified. Different modalities of pharmacological
interventions are available. Further studies are warranted to assess the net benefit of these drugs to assist
decision-making by patients, clinicians, and payers according to individual clinical conditions.
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INTRODUCTION

Breakthrough cancer pain (BTP) has been reported
to be a relevant problem in cancer patients with
pain. BTP has been variably reported in the litera-
ture, ranging in 40–80% of cancer patients with
pain, depending on the setting and the definition
used to identify it [1]. After many years, more infor-
mation is available whereas many aspects deserve
further clarification.
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PREVALENCE AND DEFINITIONS

Pioneer studies defined BTP ‘as a transitory increase
in pain to greater than moderate intensity which
occurs on a baseline pain of moderate intensity or
less’ [2

&&

]. This definition may sound ambiguous, as
intensity of background pain and BTP may overlap
making treatment choices difficult. Further defi-
nitions have been subsequently proposed, introduc-
ing a second variable, which is the use of stable doses
of opioids able to maintain baseline pain control
ht © 2015 Wolters Kluwe
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[3,4]. Unfortunately, the prevalence of this
phenomenon has been often assessed without using
an appropriate definition. Many epidemiological
studies did not provide a definition a priori, so that
a large variability has been reported for this
phenomenon in a recent review in which papers
were mixed without considering the minimal data
set to describe BTP [5]. Differences in the evaluation
of baseline pain and BTP episodes, and use of non-
opioid analgesics have dramatically confounded the
epidemiological picture [6–13].
r Health, Inc. All rights reserved.
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KEY POINTS

� About 75% of patients with adequate background
analgesia have BTP episodes.

� BTP should be more correctly defined as an episode of
severe intensity in patients receiving an adequate
treatment with opioids able to provide at least mild
analgesia.

� Breakthrough pain is a heterogeneous condition as
episodes vary between individuals.

� The principal pharmacological treatment of BTP is
represented by the administration of opioids as
needed.

� Transmucosal preparation of fentanyl provides superior
and more rapid pain relief as compared with placebo
and oral opioids in the first 30 min after dosing.

Pain medicine
Diagnostic tools have been developed in the last
years to provide information for a diagnosis of BTP.
They propose what a clinician should follow during
a patient’s examination to make a clinical diagnosis,
according to some simple steps [14,15].

It is difficult to have a clear idea on a complex
phenomenon without a prospective evaluation and
an optimized analgesic approach. For these reasons,
it is likely that BTP should be more correctly defined
as an episode of severe intensity in patients receiv-
ing an adequate treatment with opioids able to
provide at least mild analgesia [16,17]. It has been
recently found that in patients with baseline pain of
mild intensity (�4/10 on a numerical scale 0–10),
the meaningful pain intensity for asking for a BTP
medication was about 7/10 [18]. This aspect has
obvious implications from both the epidemiologi-
cal and therapeutic point of view. In a series of
patients having achieved optimization of baseline
analgesia with opioids, in the range of mild pain,
the prevalence of BTP remained relatively high,
about 75%. Thus, BTP should be more correctly
defined as an episode of severe intensity in patients
receiving an adequate treatment with opioids able
to provide at least mild analgesia [14,15]. Of inter-
est, in a subclass of patients with abdominal disease
it has been estimated that about 55% of patients
with well controlled background pain will develop
BTP episodes. This percentage was higher (about
90%) in patients who presented with uncontrolled
background pain, underlying the need to better
characterize patients with BTP, only after a careful
optimization of basal pain, as considered by the
definition of BTP [19].
 Copyright © 2015 Wolters Kluwer 
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CHARACTERISTICS OF BREAKTHROUGH
PAIN

Breakthrough pain is a heterogeneous condition as
episodes vary between individuals and also within
individuals. In general, breakthrough pain can be
classified into two big distinct pictures. Spon-
taneous-type BTP is when no specific triggers are
identified. Incident-type pain is when an obvious
factor precipitates in the event. The spontaneous
types of BTP (often named idiopathic) are unpre-
dictable and occur without any identifiable trigger.
Generally, the onset and duration may be longer
[17,20

&

]. In general, three to four episodes per day
have been considered acceptable when most hours
of the day are covered by an adequate pain relief.
There are, however, some typical episodes which are
triggered by several factors, for example incident
pain because of bone metastases, that can occur
more frequently and the focus of the treatment
should be on a compromise between activity and
background analgesia. Patients with incident-type
pain have a shorter time to peak intensity and a
shorter time duration. Most of these BTP episodes
are elicited by movement in the presence of bone
metastases. These episodes are potentially self-lim-
ited as it often depends on the will of maintaining
an activity or of resting, that is patients’ preference,
although the duration of pain is unpredictable even
after stopping activity. As a consequence, patients
often report a relevant interference with daily living
as they may prefer to limit their activity to avoid
triggering BTP or use individual strategies in their
daily life to prevent the occurrence of BTP.

Differently from previous studies that assessed
the characteristics of BTP without selecting patients
with a specific diagnostic algorithm, recent surveys,
by using a clear definition of BTP, have shown a
more meaningful picture of BTP, with its variable
components. In a large study of 1412 ppatients,
80.6% patients reported that the BTP had a signifi-
cant negative impact on everyday life. The mean
number of episodes was 2.4 per day with a mean
intensity 7.4/10. The onset of BTP was more often
rapid (�10 min) (about 69%) than gradual
(>10 min). In patients reporting a fast onset of
BTP, this was predictable in about half of cases,
whereas BTP with a gradual onset (>10 min) was
less predictable. The mean duration of untreated
episodes of BTP was about 30 min [20

&

]. These
characteristics may change during the course of
disease. For example, patients receiving palliative
care were older, had lower Karnofsky levels, a lower
number of BTP episodes per day, a slow onset of BTP
onset, and a less predictable BTP, in comparison
with patients assessed in a pain clinic or oncological
Health, Inc. All rights reserved.
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ward. Other large epidemiological studies have
shown that the mean time to peak intensity is about
10 min, although pain on movement may have a
shorter onset and a duration of 60 min [17].
TREATMENT OPTIONS

The principal pharmacological treatment of BTP is
represented by the administration of opioids as
needed. Oral opioids, particularly oral morphine,
have been the mainstay approach for the manage-
ment of BTP. In particular, oral morphine has been
given for years in doses proportional to opioid doses
used for background analgesia [21]. The onset and
duration of action of oral opioids such as morphine
or oxycodone may, however, not be suitable for
treating many episodes of BTP which are of short
onset and duration. Pharmacokinetic studies have
suggested a poor correlation of their analgesic effect
with the dynamics of a typical BTP episode [22].
Nevertheless, NICE guidelines (website: www.
nice.org.uk/cg140) suggest using oral morphine as
first-line drug, according to the low differences
reported in comparison studies with rapid onset
opioids (ROOs). There are many methodological
reasons to explain these minimal differences
reported in comparative studies (see below). For
instance, BTP duration is often limited in time, as
most episodes should auto-resolve, oral opioids are
expected to provide some pain relief after 30–45
min [22], and differences are unlikely to be found at
these intervals, when most episodes vanish spon-
taneously. Of interest, no study has ever tested oral
opioids in BPT, other than as a comparator in studies
with fentanyl preparations (see below). Recent
reviews revealed that the ROOs provided superior
pain relief as compared with placebo in the first 30
min after dosing, whereas oral morphine performed
slightly better than placebo [23,24].
 Copyright © 2015 Wolters Kluwe

Table 1. Characteristics of opioids used for BTP

Analgesic onset

Oral morphine 30–450

Oral oxycodone 30–450

OTFC 15–30

FBT 15

SLF 10–15

FBSF 15

INFS 5–10

FPNS 5–10

BTP, breakthrough cancer pain; FBSF, fentanyl buccal soluble film; FBT, fentanyl buc
OTFC, oral transmucosal fentanyl cytrate; SLF, sublingual fentanyl.
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With most BTP episodes peaking in intensity
within a few minutes and lasting for 30–60 min,
the speed of analgesic onset is crucial for an effective
pain management. Different technologies have
been developed to provide fast pain relief with
potent opioid drugs such as fentanyl, delivered by
noninvasive routes. Fentanyl is a potent and
strongly lipophilic drug, which matches the charac-
teristics to favour the passage through the mucosa
and then across the blood–brain barrier to provide
fast analgesia.

Different generations of transmucosal pre-
parations of fentanyl, each with its particularities
and availabilities, have been introduced in the mar-
ket. These products provide a rapid effect clinically
observable 10–15 min after drug administration. As
these products have been tested in opioid-tolerant
patients, all the studies performed with ROOs have
recommended that these drugs should be adminis-
tered to patients receiving doses of oral morphine
equivalents of at least 60 mg. The characteristics of
opioids used for BTP are listed in Table 1.

Oral transmucosal fentanyl citrate (OTFC) was
the first product approved for BTP. A dosage unit
resembles a lollipop or lozenge on a stick, and con-
sists of a fentanyl impregnated sweetened lozenge
on a plastic handle. The lozenge is gently rubbed
against the buccal mucosa until it has completely
dissolved (which should take no longer than 15 min,
if appropriately used). Second-generation products
have been shown to be superior to placebo and oral
morphine. The fentanyl buccal tablet facilitates
rapid absorption of fentanyl through the oral
mucosa using an enhanced effervescent absorption
technology [25]. A sublingual formulation of fen-
tanyl which dissolves in minutes was developed.
This formulation involves a small tablet made of a
mix of active drug particles and water-soluble carrier
particles coated with a mucoadhesive agent. A
r Health, Inc. All rights reserved.

Availability Dwell time

30 NA

40–50 NA

50 15

65 15

70 2

65 2–5

80–90 NA

70 NA

cal tablet; FPNS, fentanyl pectyn nasal spray; INFS, intranasal fentanyl spray;
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sublingual spray has been recently developed.
Finally, a buccal soluble film has been marketed.
This is characterized by a bioerodible muco-adhesive
delivery technology [25].

The intranasal administration of fentanyl may
have some advantages, for example in patients with
mucosal damages or salivary dysfunction. Two for-
mulations of nasal fentanyl have been developed, an
aqueous solution (INFS) as well as a pectin-based
drug delivery system in the form of a gel designed to
be applied to mucosal surfaces to optimize absorp-
tion [25].

Comparison studies among fentanyl products
are lacking. In a recent survey, OTFC was relatively
underscored for modality of administration and
time for pain relief [26]. OTFC, formulated as self-
administration of a solid drug matrix on a handle,
requires patient discipline and focus, which may
limit compliance, particularly in patients with
weakness, a common symptom in advanced stage
of disease. On the other hand, experience with
OTFC suggests that the use of this product can be
discontinued when sufficient analgesia is produced
as the unit is easily removed from the mouth with
the handle. Such flexibility is not available with
administration of the other ROOs. This off-label
use has never been assessed in a scientific way.
Furthermore, this approach requires skilled patients
and cannot be proposed in old or severely ill
patients. The other ROOs were well accepted by
patients in terms of easiness and modality of
administration, palatability, and overall impression.
Regardless of the efficacy, which has been examined
in controlled trials of BTP [25], the second gener-
ation of ROOs seems to have more favourable
characteristics for some practical issues. This is a
fundamental aspect regarding the use of these medi-
cations, as patients’ education and compliance are
the most important factors for an appropriate use of
these agents [26].

Only twocomparative studies among ROOs exist.
INFS was superior to OTFC in terms of onset and
efficacy [27]. INFS and PFNS provided similar analge-
sic profiles when given at presumably equianalgesic
doses, despite differences in availability [28].
DOSING

The dose of an ROO to be prescribed as needed still
remains debated in the literature. It has been recom-
mended that the dose should be titrated against the
effect starting with the lowest available dose [29].
The reasons for these findings are not clearly
explained, considering that the presence of toler-
ance should suggest a dose proportional to those
used for background analgesia, as for the traditional
 Copyright © 2015 Wolters Kluwer 
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use of oral opioids [21]. From a practical point, the
use of different pieces or spray of ROOs for treating
each episode may be time-consuming exceeding the
spontaneous duration for BTP which can spon-
taneously subside, as evidenced by successful
placebo-treated patients [30,31]. Moreover, dose
titration may make the practical use of ROOs diffi-
cult in the daily activity, particularly at home or in
outpatients. Most patients may be reluctant to try
the dose and avoid to use these drugs, preferring, at
the end, traditional oral dosing of morphine [26].

Data reported in the literature need accurate
interpretation. The indication to titrate the doses
derives from studies designed for other purposes, for
example to compare fentanyl products with placebo
or oral opioids. Of interest, in successful patients the
regular rescue dose was a moderate predictor of the
effective OTFC dose. In one of the controlled studies
of OTFC, a relation between the OTFC dose and the
fixed scheduled opioid had been already found, and
regular rescue dose was a moderate predictor of the
effective OTFC dose. Only 19% of the variability of
the final dose of OTFC was, however, explained by
basal doses of opioids, according to the low-R-square
value of the model used [30,31]. Furthermore, data
pooled from trials of OTFC showed a statistically
significant relationship between the breakthrough
dose and around-the-clock dose, despite a relevant
interindividual variability in patients’ dose require-
ments for BTP [32]. These studies had an enriched
design, which excluded patients who did not
respond to dose titration or when maximum doses
were achieved. From a pure scientific point of view,
there is no evidence of the need of titration, as this
statement is consequent to the secondary obser-
vation that there was no correlation between the
basal opioid regimen and the successful dose of ROO
after titration. In other words, the need to titrate has
never been determined on the basis of a real com-
parative study between titration strategy and no
titration strategy. Rather, a few existing comparative
studies have shown that ROO doses proportional to
the basal opioid regimen are more effective than
titration strategy without determining high risk of
adverse effects [33].

These studies have confirmed preliminary and
confirmatory surveys have shown the safety of
this approach in a large number of patients with
no life-threatening adverse effects occurring even in
older patients or receiving high doses of opioids
[27,28,33–39]. Respiratory depression, which is
the most feared adverse effect, has never occurred,
and no emergency call was needed [36]. On the
other hand, in a real life study, patients receiving
a mean oral morphine dose of 132 mg required
800 mg of OTFC [10], suggesting that the titration
Health, Inc. All rights reserved.
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process may provide even higher doses than those
expected by using proportional doses to basal
opioid regimen.

From a clinical point of view, patients receiving
high doses of opioids as basal analgesic regimen
could have detrimental effects with dose titration
with minimal initial doses of ROOs, as they are
opioid-tolerant. This process could be time-consum-
ing and able to decrease patients’ compliance. While
waiting to settle this controversial issue in further
studies with this aim, a reliable compromise could
be to start with relatively higher doses of ROO in
highly tolerant patients, until more information
will be available to settle the question.
CONCLUSION

BTP represents a serious problem reported by about
70% of cancer patients despite receiving regular use
of opioids and having a well controlled background
pain. There are different modalities of pharmaco-
logical interventions which will depend on individ-
ual characteristics and preference. Further studies
are warranted to assess the net benefit of ROOs to
assist decision-making by patients, clinicians, and
payers according to individual clinical conditions
[33]. A meaningful dosing, according to the level of
opioid tolerance may enhance the advantages of
such products, as this approach may produce better
and rapid efficacy, without adding relevant risks.
The risk of opioid addiction with long-term use of
these products should be better assessed in future
studies.

Acknowledgements

None.

Financial support and sponsorship

None.

Conflicts of interest

Dr S.M. received honoraria in the last year from the
following companies: Angelini,Molteni,ProStrakan, Jans-
sen, Mundipharma, Grünenthal, and TEVA, Otsuka.
There are no conflicts of interest.
REFERENCES AND RECOMMENDED
READING
Papers of particular interest, published within the annual period of review, have
been highlighted as:

& of special interest
&& of outstanding interest
1. Haugen D, Hjermstad M, Hagen N, et al. Assessment and classification of
cancer breakthrough pain: a systematic literature review. Pain 2010; 149:
476–482.
 Copyright © 2015 Wolters Kluwe

0952-7907 Copyright � 2015 Wolters Kluwer Health, Inc. All rights rese
2.
&&

Portenoy RK, Hagen NA. Breakthrough pain: definition, prevalence and
characteristics. Pain 1990; 41:273–281.

This is the first study assessing and providing the initial definition of breakthrough
pain.
3. Bennett D, Burton AW, Fishman S, et al. Consensus panel recommendations

for the assessment and management of breakthrough pain: Part 2. Manage-
ment Pharm Ther 2005; 30:354–361.

4. Portenoy RK, Payne D, Jacobson P. Breakthrough pain: characteristics and
impact in patients with cancer pain. Pain 1999; 81:129–134.

5. Deandrea S, Corli O, Consonni D, et al. Prevalence of breakthrough cancer
pain: a systematic review and a pooled analysis of published literature. J Pain
Symptom Manage 2014; 47:57–76.

6. Svendsen KB, Andersen S, Arnason S, et al. Breakthrough pain in malignant
and nonmalignant diseases: a review of prevalence, characteristics and
mechanisms. Eur J Pain 2005; 9:195–206.

7. Petzke F, Radbruch L, Zech D, et al. Temporal presentation of chronic cancer
pain: transitory pains on admission to a multidisciplinary pain clinic. J Pain
Symptom Manage 1999; 17:391–401.

8. Caraceni A, Bertetto O, Labianca R, et al. Episodic (breakthrough) pain
prevalence in a population of cancer pain patients. Comparison of clinical
diagnoses with the QUDEI – Italian questionnaire for intense episodic pain.
J Pain Symptom Manage 2012; 43:833–841.

9. Caraceni A, Martini C, Zecca E, Portenoy RK, et al. Working Group of an IASP
Task Force on Cancer Pain. Breakthrough pain characteristics and syn-
dromes in patients with cancer pain. An international survey. Palliat Med
2004; 18:177–183.

10. Greco MT, Corli O, Montanari M, et al. Epidemiology and pattern of care of
breakthrough cancer pain in a longitudinal sample of cancer patients. Results
from the Cancer Pain Outcome Research Study Group. Clin J Pain 2011;
27:9–18.

11. Gómez-Batiste X, Madrid F, Moreno F, et al. Breakthrough cancer pain:
prevalence and characteristics in patients in Catalonia. Spain J Pain Symptom
Manage 2002; 24:45–52.

12. Zeppetella G, O’Doherty CA, Collins S. Prevalence and characteristics of
breakthrough pain in cancer patients admitted to a hospice. J Pain Symptom
Manage 2000; 20:87–92.

13. Swanwick M, Haworth M, Lennard RF. The prevalence of episodic pain in
cancer: a survey of hospice patients on admission. Palliat Med 2001; 15:9–
18.

14. Hagen NA, Stiles C, Nekolaichuk C, et al. The Alberta breakthrough pain
assessment tool for cancer patients: a validation study using a Delphi process
and patient think-aloud interviews. J Pain Symptom manage 2008; 35:136–
152.

15. Webber K, Davies AN, Cowie MR. Breakthrough pain: a qualitative study
involving patients with advanced cancer. Support Care Cancer 2011;
19:2041–2046.

16. Mercadante S, Valle A, Porzio G, et al. Relationship between background
cancer pain, breakthrough pain, and analgesic treatment: a preliminary study
for a better interpretation of epidemiological and clinical studies. Curr Med
Res Opin 2013; 29:667–671.

17. Davies A, Buchanan A, Zeppetella G, et al. Breakthrough cancer pain: an
observational study of 1000 European oncology patients. J Pain Symptom
Manage 2013; 46:619–e628.

18. Mercadante S, Adile C, Torta R, et al. Meaningful cut-off pain intensity for
breakthrough pain changes in advanced cancer patients. Curr Med Res Opin
2013; 29:93–97.

19. Mercadante S, Adile C, Giarratano A, Casuccio A. Breakthrough pain in
patients with abdominal cancer pain. Clin J Pain 2014; 30:510–514.

20.
&

Mercadante S, Gatti A, Reale C, et al. On behalf of the IOPS Study Group
Italian Oncological Pain Survey (IOPS): a multicentre Italian study of break-
through pain and factors involved in its development. Clin J Pain 2015;
31:214–221.

The largest epidemiological study assessing the characteristics of breakthrough
pain.
21. Hanks GW, De Conno F, Cherny N, et al. Morphine and alternative opioids in

cancer pain: the EAPC recommendations. Br J Cancer 2001; 84:587–593.
22. Zeppetella G. Dynamics of breakthrough pain vs pharmacokinetics of oral

morphine: implications for management. Eur J Cancer Care 2009; 18:331–
337.

23. Jandhyala R, Fullarton JR, Bennett MI. Efficacy of rapid-onset oral fentanyl
formulations vs. oral morphine for cancer-related breakthrough pain: a meta-
analysis of comparative trials. J Pain Symptom Manage 2013; 46:573–
580.

24. Zeppetella G. Evidence-based treatment of cancer-related breakthrough pain
with opioids. J Natl Compr Canc Netw 2013; 11:S37–S43.

25. Mercadante S. Pharmacotherapy for breakthrough cancer pain. Drugs 2012;
72:181–190.

26. Webber K, Davies AN, Zeppetella G, Cowie MR. Development and validation
of the breakthrough pain assessment tool (BAT) in cancer patients. J Pain
Symptom manage 2014; 48:619–631.

27. Mercadante S, Villari P, Ferrera P, et al. Transmucosal fentanyl vs intravenous
morphine in doses proportional to basal opioid regimen for episodic-break-
through pain. Br J Cancer 2007; 96:1828–1833.
r Health, Inc. All rights reserved.

rved. www.co-anesthesiology.com 563



Pain medicine
28. Mercadante S, Prestia G, Adile C, Casuccio A. Intranasal fentanyl versus
fentanyl pectin nasal spray for the management of breakthrough cancer pain in
doses proportional to basal opioid regimen. J Pain 2014; 15:602–607.

29. Davies AN, Dickman A, Reid C, et al. Science Committee of the Association
for Palliative Medicine of Great Britain and Ireland. The management of
cancer-related breakthrough pain: recommendations of a task group of the
Science Committee of the Association for Palliative Medicine of Great Britain
and Ireland. Eur J Pain 2009; 13:331–e338.

30. Mercadante S. The use of rapid onset opioids for breakthrough cancer pain:
the challenge of its dosing. Crit Rev Oncol Hematol 2011; 80:460–465.

31. Mercadante S. Breakthrough pain: on the road again. Eur J Pain 2009;
13:329–330.

32. Hagen NA, Fisher K, Victorino C, Farrar JT. A titration strategy is needed to
manage breakthrough cancer pain effectively: observations from data pooled
from three clinical trials. J Palliat Med 2007; 10:47–55.

33. Mercadante S, Gatti A, Porzio G, et al. Dosing fentanyl buccal tablet for
breakthrough cancer pain: dose titration versus proportional doses. Curr Med
Res Opin 2012; 28:963–968.
 Copyright © 2015 Wolters Kluwer 

564 www.co-anesthesiology.com
34. Mercadante S, Prestia G, Casuccio A. The use of sublingual fentanyl for
breakthrough pain by using doses proportional to opioid basal regimen. Curr
Med Res Opin 2013; 29:1527–1532.

35. Mercadante S, Porzio G, Aielli F, et al. The use of fentanyl buccal
tablets for breakthrough pain by using doses proportional to opioid basal
regimen in a home care setting. Support Care Cancer 2013; 21:2335–
2339.

36. Mercadante S. Intravenous morphine for management of cancer pain. Lancet
Oncol 2010; 11:484–489.

37. Mercadante S, Villari P, Ferrera P, et al. The use of opioids for breakthrough
pain in acute palliative care unit by using doses proportional to opioid basal
regimen. Clin J Pain 2010; 26:306–309.

38. Mercadante S, Villari P, Ferrera P, et al. Safety and effectiveness of intrave-
nous morphine for episodic breakthrough pain in patients receiving transder-
mal buprenorphine. J Pain Symptom Manage 2006; 32:175–179.

39. Mercadante S, Intravaia G, Villari P, et al. Intravenous morphine for break-
through (episodic-) pain in an acute palliative care unit: a confirmatory study.
J Pain Symptom Manage 2008; 35:307–313.
Health, Inc. All rights reserved.

Volume 28 � Number 5 � October 2015


