Discussion

The ultimate objective of all cancer strategies is to
eliminate deaths from cancer, which in reality is close to
impossible. However, by investigating the effectiveness of
both the medical care itself and the associated activities of
this medical care, cancer prevention and treatment measures
can be significantly improved. The calculation of 5-year or
10-year (relative) survival rates plays an important role in
measuring effectiveness and thus achieving this objective.
However it is difficult to find statistics that enable easy
comparisons. To start with, relative survival cancer statistics
are not available in Japan at the national level. Some
information has been collated from the site-specific registries
that are run by academic societies in Japan (Watanabe et al.,
1995). However, studies only calculate the observed survival
rate and omit to calculate the relative survival rate. Another
problem is that the study periods used in the survival
calculations differ from study to study and therefore vary
across primary sites of the cancer. This causes difficulty in
determining survival rates that relate to a particular period.

In this discussion, stomach cancer is used as a
representative primary site for discussion purposes because
of the stomach cancer leading in cause of death in Japan.
The survey found the 5-year observed survival rate for this
site to be 62.3% and the relative survival rate to be 68.8%.
This observed survival rate is consistent with the 5-year
observed survival rate of 57.8% for patients (in whom cancer
had been diagnosed from 1979 through 1982) reported by
one of the site-specific registries in Japan (The Japanese
Research Society for Gastric Cancer, 1995). Another study
conducted by the Osaka Medical Center for Cancer and
Cardiovascular Diseases, determined this survival rate to
be 68.1% (relative) for in-patients (1987-1990), using the
hospital cancer registry data (Tanaka, 1997).

The survival rates discussed so far are principally
observed survival rates. They are calculated, in many cases,

without any regard for the composition of gender, age or -

earliness of detection rate of the targeted patient group. Itis
thus difficult to compare survival rates geographically or
chronologically between target groups that differ in terms
of gender, age or earliness of detection rate. Even if the
survival rates are calculated taking into account gender and
age, another major problem arises. It is often unclear whether
* the calculation includes patients who died from causes other
than the cancer in question. Furthermore, if the survival rate
is calculated considering gender and age, in many cases the
number of subjects drops dramatically, making it difficult
to obtain a reliable survival rate. The relative survival rate
is thus a way of eliminating these comparison problems.
(Parkin, 1991).

The results of this study on JACCCs were calculated

from data that contained a relatively high percentage of

censored cases (9%j). It is important to note that the higher
rate of censored cases in this study is likely to overestimate
survival, especially for pauents with a less favorable
prognosis.

Survival Rates for Primary Cancer Sites in J apan

The Study Group plans to accurately track and tabulate
the relative survival rate annually and, as of 2005, they are
in the process of defining guidelines for the standardization
of data collection, data processing, and publication of
survival rates. With these guidelines in mind, the Study
Group aims to collect reliable data from participating
institutions and monitor cancer survivals in future. The 5-
year relative survival rate for these institutions that specialize
in cancer treatment will become an index for Japanese cancer
treatment.
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Background: Seroma is a common problem in breast surgery. The aim of this systematic review
was to identify risk factors for seroma formation.

Methods: Articles published in English were obtained from searches of Medline and additional
references were found inthe bibliographies of these articles. Risk factors were graded accordingto
the quality and strength of evidence and to the direction of association.

Results: One meta-analysis, 51 randomized controlied trials, 7 prospective studies and 7 retro-
spective studies were identified. There was no risk factor supported by strong evidence, but there
was moderate evidence to support a risk for seroma formation in individuals with heavier body
weight, extended radical mastectomy as compared with simple mastectomy, and greater drainage
volume in the initial 3 days. On the other hand, the following factors did not have a significant
influence on seroma formation: duration of drainage; hormone receptor status; immobilization of
the shoulder; intensity of negative suction pressure; lymph node status or lymph node positivity;
number of drains; number of removed lymph nodes; previous biopsy; removal of drains on the fifth
postoperative day versus when daily drainage volume fell to minimal; stage; type of drainage
{closed suction versus static drainage); and use of fibrinolysis inhibitor. In contrast, sentinel lymph
node biopsy reduced seroma formation. Evidence was weak, or unproven, for other factors that
were commonly cited in the literature.

Conclusions: Although a number of factors have been correlated with seroma formation, strong

evidence is still scarce. However, there is evidence showing that sentinei lymph node biopsy
reduces seroma formation.

Key words: seroma — risk factor — breast cancer — mastectomy

INTRODUCTION

stretch the skin and cause it to sag, resulting in patient

Ever since mastectomy was first carried out by Halsted in
- 1882, surgeons have faced several problems such as necrosis
of the skin flaps, breakdown of the wound, hematoma, seroma,
and infection (1). Among them, seroma, a subcutaneous col-
lection of serous fluid, is a common problem in breast surgery.
As it usually resolves within a few weeks, many surgeons view
this problem as an unavoidable nuisance rather than a serious
complication (1,2). However, excessive accumulation will

For reprints and all correspondence: Katsumasa Kuroi, Division of Surgery
and Breast Oncology, Nyuwakai Oikawa Hospital, 2-21-16 Hirao, Chuo-ku,
Fukuoka 810-0014, Japan. E-mail: kurochan@dd.iij4u.or.jp

discomfort and sometimes prolongation of hospital stay (3).
To prevent seroma formation, it is important to estimate indi-
vidual risk of seroma formation. In this study, we carried out
a systematic review of risk factors for seroma formation.

METHODS

The primary outcome of interest was the incidence of seroma
formation after breast surgery in patients with primary breast
cancer. To identify published articles on seroma, a computer-
assisted MEDLINE search was conducted from 1966 up to
July 2005. We also searched the Cochrane Library database
for relevant systematic reviews, and additional references were

© 2006 Foundation for Promotion of Cancer Research
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found in the bibliographies of these articles. The reference
terms ‘breast cancer’, ‘mastectomy’, ‘breast-conserving sur-
gery’, ‘seroma’, ‘lymphocele’ and ‘lymphocyst’ were used as
both keyword and subject terms. We included meta-analysis,
randomized controlled trials (RCTs), prospective studies,
systematic review of RCTs or prospective studies, and retro-
spective studies if they included at least 200 patients. The
search was limited to studies published in English, and
unpublished data were not located.

Data were extracted by one reviewer and checked indepen-
dently by a second. Attempts were made to contact study
authors if additional information was required to adequately
complete the data extraction form. The direction of association
was defined as follows: increase, significant association
between a factor and increase of seroma formation; decrease,
significant association between a factor and decrease of seroma
formation; no association, no significant association between a
factor and seroma formation. When multiple studies were
available on a factor, consistency, predominance and bidirec-
tionality were considered when all showed the same direction,
when there was a mixture of no association and either an
increase or a decrease, and when there was a mixture of an
increase and a decrease, respectively.

The quality of evidence was ranked as follows according to
the ‘levels of evidence and grades recommendation’ of the
Oxford Center for Evidence-based Medicine (4): level 1,
systematic review of RCTs, and individual RCT; level 2, sys-
ternatic review of cohort studies, and individual cohort study
including low-quality RCT; level 3, systematic review of case—
contro} studies, and individual case—control study; level 4, case
series, and poor quality cohort and case—control studies; level
5, expert opinion without explicit critical appraisal, or based on
physiology, bench research or first principles. The strength of
evidence was categorized as grade A (strong), consistent level
1 studies; grade B (moderate), consistent level 2 or 3 studies, or
extrapolations from level 1 studies; grade C (weak), level 4
studies or extrapolations from level 2 or 3 studies; grade D
(unproven), level 5 evidence or troublingly inconsistent or
inconclusive studies of any level. When there was no consis-
tency, extrapolations were made either if there was predomi-
nance in the direction with at least two study differences or if
evidence was based on a study, and troublingly inconsistent
was considered if there was bidirectionality. Otherwise, the
evidence was regarded as ‘inconclusive’.

MAIN FEATURES

One meta-analysis (5), 51 RCTs (6-56), 7 prospective studies
(57-63) and 7 retrospective studies (64—70) were eligible for
formal appraisal and inclusion in this review (Table 1). Con-
sidering the quality of the RCTs, all of them except one were
graded as level 2, as these were usually underpowered, and the
method of random allocation and concealment and sample size
justification were not described in detail. If provided, methods
of random allocation and concealment were inappropriate, or
quality was dubious due to multiplicity of comparison. The

meta-analysis was also graded as level 2, as this was based on
low-quality RCTs. Moreover, studies included were heteroge-
neous, and parameter estimates were not provided in several.
Therefore, we did not use formal meta-analytic techniques, but
provided summarized evidence by detailed systematic review
of the best evidence available on seroma formation. For this,
risk factors for seroma formation were subdivided into four
categories: patients and tumor characteristics, surgical factors,
postoperative management and nonsurgical modalities.

PATIENTS AND TUMOR CHARACTERISTICS

In this category, age, anemia, body mass or obesity index, body
weight, breast size, diabetes mellitus, grade, histological type,
hormone receptor status, hypertension, nodal status or positiv-
ity of lymph nodes (LNs), number of positive LNs, patholo-
gical tumor size, side, smoking, specimen size, specimen
weight, stage, tumor location and tumor size were assessed.

Among them, two studies had found a positive association
between body weight and seroma formation (31,58), and one of
them had also found that hypertension is associated with an
increase of seroma formation (58). In contrast, as for hormone
receptor status (17,51), nodal status or positivity of LNs
(17,27,58,59), and stage (17,57), studies consistently showed
no association with seroma formation. Similarly, no individual
study found a significant association with other factors such as
presence of anemia (64) or diabetes mellitus (64), smoking
(64), breast size (64), grade (51), histological type (68), patho-
logical tumor size (51), side (51), specimen weight or size (69)
and tumor location (58). On the other hand, existing evidence
was inconclusive for age (17,27,31,32,51,57,58), body mass
index or obesity index (30,31), number of positive LNs
(13,16,51,61) and tumor size (51,58).

SURGICAL FACTORS

This category was further subdivided into extent of mastec-
tomy, wound drainage, surgical devices, suture flap fixation
and miscellaneous.

EXTENT OF MASTECTOMY

With respect to the extent of mastectomy, two studies have
demonstrated that extended radical mastectomy increases
seroma formation as compared with simple mastectomy
(64,65). In contrast, one study has indicated that immediate
reconstruction following MRM decreases seroma formation
(69). However, no association was found between preservation
or removal of the pectoral fascia and seroma formation (49),
and association was inconclusive when radical mastectomy
was compared with modified radical mastectomy (MRM)
(64,65) and was bidirectional among six studies comparing
MRM and breast-conserving surgery (16,31,33,51,57,59).
With respect to axillary dissection, four studies have con-
sistently indicated that the number of removed LNs does not
influence seroma formation (17,31,51,59). Similarly, one
study has demonstrated that the extent of axillary dissection
does not affect seroma formation (68). On the other hand, an
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RCT of Purushotham et al. (55) has demonstrated that sentinel
LN biopsy (SLNB) is associated with significantly less seroma
formation than conventional axillary dissection.

WOUND DRAINAGE

In this category, intensity of negative suction pressure, no
drainage, number of drains, type of drainage (closed suction
versus passive drainage), type of drainage unit (evacuated
bottle type versus bellow type) and type of drainage tube
(multiple hole type versus multiple channel type) were
assessed.

As for no drainage, 5 out of 8 studies had reported that this
policy increases seroma formation (10,17,37,50,54,56,61,62).
However, seroma formation was not influenced by the
intensity of negative suction pressure (8,25,30,53,57), by the
number of drains (16,18,47), or by the choice of closed suction
drainage or passive drainage (6,7,23). These findings were
consistent among studies. Similarly, in an RCT by Britton
et al. (8), choice of evacuated bottle type or bellow type did
not affect the number of aspirations required. In contrast, in a
study of Porter et al. (36), a flat-type drain with multiple
channels running the length of the drain reduced seroma
formation as compared with a flat-type drain with multiple
holes. It was speculated that the holes might clog more easily
than the channels, which could lead to premature removal of
drains. However, this study was not primarily planned to assess
drain type, and the drain was selected according to the attend-
ing surgeon’s preference.

SURGICAL DEVICES

Several surgical devices including electrocautery, laser scal-
pel, argon diathermy, ultrasonic scalpel and ultrasonic scissors
have been investigated in an effort to achieve better hemostasis
and to reduce seroma formation. However, no individual study
has shown a significant effect on seroma formation with or
without use of argon diathermy (28), a laser scalpel (21) or an
ultrasonic scalpel (63). In contrast, according to the author’s
reply, the use of ultrasonic scissors has reduced seroma forma-
tion in an RCT by Lumachi et al. (51). In this study, level  and
11 axillary dissection was performed using either ultrasound
scissors, or scissors and ligation, and electrocautery was used
only for skin flap dissection. On the other hand, the use of
electrocautery was significantly asscciated with increased
seroma formation in an RCT by Porter et al. (36). In this
study, the flap and fascia were dissected either by electro-
cautery or by scalpel, while control of small bleeding vessels
with electrocautery and sharp dissection of the axillary nodes
was performed in both groups.

SUTURE FLAP FIXATION

Suture flap fixation is a surgical technique for securing flaps
to underlying tissues to close the dead space with sutures.
Although this technique is not commonly performed, it is
interesting to note that an RCT by Coveney et al. (19) has
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demonstrated that this technique reduces seroma formation in
patients undergoing mastectomy. In association with this, an
RCT by Purushotham et al. (45) has demonstrated that mast-
ectomy without drainage does not increase seroma formation
when this technique is applied. Also, a prospective study by
Schuijtviot et al. (61) has demonstrated that seroma formation

is reduced by the use of this technique in patients undergoing
BCT without axillary drainage.

MISCELLANEOUS

Moreover, several factors such as previous biopsy, blood loss,
blood transfusion, operation time, skin incision, skin graft,
surgeon and type of anesthesia have been assessed, and indi-
vidual study has demonstrated that a longer operation time and
diagonal skin incision as compared to vertical skin incision
increase seroma formation (32,64). On the other hand, no
association was found for previous biopsy (16,57), type of
anesthesia (local or general) (17) or blood transfusion (58).
Available evidence was inconclusive for whether or not skill or
experience of the surgeon influences seroma formation
(20,32,57), for quantity of blood loss (17,36), and for use or
non-use of a skin graft (64,68).

POSTOPERATIVE MANAGEMENT

This category was subdivided into drainage volume, timing of
drain removal, timing of shoulder movement, immobilization
of the shoulder and use of an external pressure garment or
compression dressing.

DRAINAGE VOLUME

Drainage volume during the initial 3 or 5 postoperative days
(POD), total drainage volume and drainage volume in the 24 h
before drain removal were assessed in terms of seroma forma-
tion. Among them, a positive association between drainage
volume during the initial 3 POD and seroma formation was
consistent between two RCTs (31,39). In contrast, evidence
was inconclusive for drainage volume in the 24 h before drain
removal (29,57,60), total drainage volume during the initial
5 POD (29,30) or total drainage volume (14,29,51,57,58).
In this respect, the effect of total drainage volume might be
confounded by duration of drainage and vice versa. However,
interaction between total drainage volume and duration of
drainage was not always documented in detail.

TIMING OF DRAIN REMOVAL

Several RCTs comparing timing of drain removal have
provided complicated results. For example, in an RCT com-
paring removal of the drain on the fifth POD with removal on
the eighth POD, the incidence of seroma formation was sig-
nificantly high in the former (43). However, in that study, the
drain was also removed when drainage volume fell to 30 ml
or less per day for 2 consecutive days, and the actual day of
drain removal between two groups was not provided. In con-
trast, in two RCTs comparing drain removal on the fifth
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POD and removal when daily drainage volume became
minimal (14,29), the timing of drain removal did not affect
seroma formation. In the study by Inwang et al. (14) drains
were usually removed at the 10th to 14th POD in the latter
group, while the actual day of drain removal was not reported
in the study by Ackroyd et al. (29).

On the other hand, evidence was inconclusive when seroma
formation was compared between drain removal on the first or
third POD, and when drainage volume fell to a minimal level
(39,49,60,62). In two RCTs (39,49), early removal of drains
increased seroma formation, whereas two other prospective
studies did not find a significant association (60,62). In addi-
tion, in a study by Parikh et al. (15), there was no significant
difference in the incidence of seroma formation between
removal on the third POD and on the sixth POD.

TIMING OF SHOULDER MOVEMENT, IMMOBILIZATION, AND
USE OF AN EXTERNAL PRESSURE GARMENT OR COMPRESSION
DRESSING

With respect to the timing of shoulder movement, five RCTs
have found no significant influence when compared between
shoulder movement from the first or third POD and that from
the 5th to 10th POD (9,12,13,27,38), whereas a meta-analysis
of five RCTs (11,32,33,71,72) found that early shoulder move-
ment increased seroma formation (5). In contrast, three RCTs
investigating the effect of shoulder immobilization using a
bandage, collar and cuff or a sling, on seroma formation

Table 2. Direction and strength of each risk factor for seroma formation

(8,11,27), consistently found that temporary shoulder immob-
ilization did not have a significant effect on seroma formation.
Evidence was inconclusive for the use of an external pressure
garment or compression dressing (34,40), although the concept
is to obliterate dead space by applying external pressure to the

flaps and to encourage adhesion of the flaps to the underlying
muscles.

NONSURGICAL MODALITIES

This category includes radiation, neoadjuvant chemotherapy,
use of adhesive glue and antifibrinolytic agents. With respect
to radiation, a retrospective study of Say et al. (64) has demon-
strated that pre- or postoperative radiation therapy does not
affect seroma formation in patients who have undergone radi-
cal mastectomy. Similarly, neoadjuvant chemotherapy did not
influence seroma formation in an RCT comparing neoadjuvant
chemotherapy with immediate surgery (24).

With regard to the use of adhesive glue such as fibrin glue or
bovine thrombin, nine RCTs found no significant effect on
seroma formation (20,31,35,42,44,46,48,52,59), and an RCT
by Vaxman et al. (26) even revealed that the use of fibrin glue
increased seroma formation. Similarly, in an RCT by Jain et al.
(50), patients were randomized to receive suction drainage or
to receive no drain, and those allocated to no drainage were
further randomized for application of fibrin sealant to the dis-
sected area or to no intervention. Overall, this RCT failed to
show any significant effect of the use of fibrin sealant on

Grade Direction of association
Increase No association Decrease
Grade A None None None
Grade B Body weight (heavier), Duration of drainage, Hormone receptor status, Sentinel LN biopsy
Extended radical mastectomy Immobilization of shoulder, Intensity of negative suction (versus Axillary LN dissection)
(versus simple mastectomy), pressure, LN status or positivity of LNs, Number of drains,
Total drainage volume during Number of removed LNs, Previous biopsy, Removal of drain
the initial 3 days (greater) on the fifth POD versus when daily drainage volume fell to a
minimal, Stage, Type of drainage (closed suction drain
versus static drainage), Use of fibrinolysis inhibitor
Grade C Diagonal skin incision Anemia, Blood transfusion, Breast size, Diabetes mellitus, MRM + immediate reconstruction
(versus vertical skin incision), Extent of LN dissection, Grade, Histological type, (versus MRM), Suture flap fixation,
Hypertension, Multiple holes Neoadjuvant therapy, No drainage with suture flap fixation Use of ultrasonic scissors
type drains (versus multiple versus drainage without suture flap fixation, Pathological
channel type drain), No tumor size, Radiation, Removal of drain on the 3 POD versus
drainage (versus drainage), on the 6 POD, Removal or preservation of pectoral fascia,
Obesity, Operation time Smoking, Side, Specimen size, Specimen weight, Timing
(longer), Removal of drain on of shoulder movement, Type of anesthesia, Type of drainage
the 5 POD (versus on the unit (evacuated versus bellow typr), Tumor location,
8 POD), Use of electrocautery Use of laser scalpel, argon diathermy, and uitrasound scalpel,
in flap and fascia dissection Use of adhesive glue
(versus cold scalpel)
Grade D Inconclusive

Age, Blood loss, Body mass index/obesity index, Drainage volume inthe 24 h before removal, Number of positive LNs,

Removal of drain within the third POD versus removal of drain when daily drainage volume fell to 2 minimal amount,
Skin graft, Surgeon, Total drainage volume, Total drainage volume during the initial Sdays, Tumor size, Type of

mastectomy (Radical mastectomy versus MRM), Use of pressure garment or external compression dressing
Troublingly inconsistent Type of mastectomy (MRM versus BCS)

Abbreviations: BCS, breast-conserving surgery; LN, lymph node; MRM, modified radical mastectomy; POD, postoperative day.



seroma formation. In addition, an RCT by Johnson et al. (54)
failed to show any advantage to using fibrin glue without
drainage over a drain. Similarly, the use of fibrin glue and
fibrinolysis inhibitor or perioperative and postoperative
administration of fibrinolysis inhibitor did not reduce seroma
formation (22,52). The concept of the use of fibrinolysis
inhibitor was based on the hypothesis that fibrinolytic activity

of the plasmin system in serum and lymph might contribute to
fluid accumulation.

SUMMARY OF EVIDENCE ON RISK FACTORS
FOR SEROMA FORMATION

Each factor for seroma formation is categorized as shown in
Table 2 according to the direction of the association and
strength of evidence. Although there was no risk factor
supported by strong evidence, there was moderate evidence
to support the risk of seroma formation in individuals with
heavier body weight, extended radical mastectomy as com-
pared with simple mastectomy, and a greater initial three-
day drainage volume. On the other hand, the following factors
did oot have a significant influence on seroma formation: the
duration of drainage; hormone receptor status; immobilization
of the shoulder; intensity of negative suction pressure; LN
status or positivity of LNs; number of drains; number of
removed LNs; previous biopsy; removal of drains on the
fifth POD versus when the daily drainage volume fell to a
minimal; stage; type of drainage (closed suction versus static
drainage); and use of fibrinolysis inhibitor. In contrast, as
might have been expected, SLNB reduced seroma formation.
For the other factors that were commonly sited in the literature,
evidence was weak or unproven.

Thus, although a number of factors have been correlated with
seroma formation, strong data on factors associated with
seroma formation are still rare, and it seems to be difficult
to identify patients who will ultimately suffer from seroma.
However, this study has provided findings that are useful for
identifying commonly cited risk factors that have no evidence
to support them.
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Introduction

Breast cancer is a disease that most commonly
affects women in their 40s - 60s, a time when they
are at their peak and most active. This is not only
a great loss to society, but also can have negative
effects on the social life of the patient herself. For-
tunately, breast cancers differ from other types of
solid cancer in that there are a number of effective
treatments. However, even with successful treat-
ment there may be damage that the breast cancer
patient must live with for a long time; not only to
physical functions but also psychosocial damage
from a perceived loss of femininity. In breast can-
cer treatment, therefore, assessment of health out
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comes such as quality of life (QOL) or health-
related quality of life (HRQOL; a concept that
excludes domains of QOL such as social environ-
ment and spirituality that are difficult to change
through medical treatment or care interventions)
is an area that has come to be emphasized strong-
ly worldwide.

Thus, there are an increasing number of cases
in recent years in which HRQOL is included as a
secondary endpoints both in phase Il studies of
anti-cancer treatments and in some late phase II
studies. In clinical trials of supportive or palliative
therapy as well, it is not unusual for health out-
comes themselves to be the primary endpoints.

As described above, demand for health out-
come assessments such as HRQOL is rising con-
siderably in the field of medical technology asse-
ssment, but at the same time even the two pillars
of the QOL concept on which consensus has been
reached among health outcome researchers, nam-
ely, multi-dimensionality (multi-domain concepts)
and subjectivity (information sources are patients’
subjective feelings), are not necessarily well und-
erstood by general clinicians or specialists. More-
over, clinicians know very little about the theoreti-
cal background for ensuring the reliability and
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validity of quantitative assessments of health out-
comes, or the issues that need to be resolved in
order to establish that background more firmly.

This article reviews recent topics in health out
comes research to make them more understand-
able to clinicians and others.

Organization of Concepts
from “Quality of Life” (QOL) to
“Patient-Reported Outcomes” (PRO),
and Guidance for
Using Health Outcomes in Medical
Product Labeling Claims

Discrepancies that cannot be Ignored
between Clinician-Reported Ouicomes
and Patient-Reported Ouicomes

As mentioned in the introduction, subjectivity
is the basis for the concepts of QOL/HRQOL.
While important, we shall refrain here from philo-
sophical or phenomenological discussions of sub-
jectivity, such as questions of the range indicated
by human subjectivity or whether subjectivity act-
ually exists. What is important in health outcom-
es, particularly QOL assessments, is not whether
or not they are objective but how accurately and
precisely patients’ subjective feelings (if they exi-
st) are or can be understood.

In the range of a patient subjective experience
there are problems that have already risen into
consciousness, but there are also those which
remain latent in the subconscious. Normally diag-
nosis proceeds with a search for causes starting
with the symptoms the patient complains of, and
treatment and care based on those complaints is
the basis of medical attention. In assessments of
QOL, however, we would like to also understand
latent problems in the subconscious. Essentially,
one of the aims of psychological measures and
other such instruments is to bring to light latent
problems that even the patient herself has not
noticed.

Most doctors want to believe that they can gain
a fairly good understanding of patient complaints
from their interviews and observations, but in fact
it is known that doctors overestimate or underesti-
mate patient complaints from the nature of their
symptoms and problems. For example, in a large-
scale study of prostate cancer patients® doctors
reportedly underestimated bone pain and fatigue/
energy, while they overestimated erectile dysfunc-
tion. In addition, in studies in which we examined

the frequency and level of peripheral neuropathy
from various aspects in phase I studies of breast
cancer using taxane chemotherapy, doctors’ asse-
ssments clearly underestimated both sensory and
motor disturbances®®.

As stated above, the aim of “wanting to assess
the patient’s subjectivity” is a major aim of QOL/
HRQOL assessments, but that aim and the range
of included concepts is difficult to clearly commu-
nicate with those words, so the term “patient-rep-
orted outcomes” (PRO) started being used about
10 years ago. However, until recently this term
had not come to be used by many researchers and
medical professionals.

A Sign that the Concept and Term PRO is
Widely Recognized: Introduction of Guidance
in Cases when Health Ouicomes are Used in
Medical Product Labeling Claims

From last year through this year, two events

~ have occurred that triggered the more widespr-

ead use of the term (concept) PRO. They were the
issuing of new guidance, by the respective med-
ical product regulatory authorities in Europe and
the United States, for labeling claims of medical
products that are assessed for outcomes related to
QOL. We shall introduce them here briefly while
comparing the differences between the two.

1) “Reflection Paper on the Regulatory Guid-
ance for the Use of Health-Related Quality of
Life (HRQOL) Measures in the Evaluation of
Medicinal Products” ¥

The European Medicines Agency (EMEA)
published this guidance in 2005. It is a short docu-
ment of about 5 pages, which consists of 4 main
sections: I. Introduction (background), . HRQOL
in drug evaluation process, II. Study design for
HRQOL assessment, and V. Statistical analysis.
The document defines the concepts of HRQOL
and PRO, and describes the points that should be
kept in mind when using HRQOL, in particular, in
evaluations of medical products.

It should be noted here that in the Introduction
section PRO is defined clearly as “Any outcome
evaluated directly by the patient himself and bas-
ed on the patient’s perception of a disease and its
treatment(s).” Differences with the concept of
HRQOL are described as follows: “The term PRO
is proposed as an umbrella term to cover both sin-
gle dimension and multi-dimension measures of
symptoms, HRQOL, health status, adherence to
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treatment, satisfaction with treatment, etc.” Thus,
PRO is positioned above HRQOL.

The document also contains a detailed defini-
tion of HRQOL, which is that “HRQOL is consid-
ered to represent a specific type/subset of PROs,
distinguished by its multi-dimensionality. Indeed,
HRQOL is a broad concept which can be defined
as the patient’s subjective perception of the impact
of his disease and its treatment(s) on his daily life,
physical, psychological and social functioning and
well-being. The definition of HRQOL has as a
common basis the definition of health given by
the WHO in 1948: ‘Health is a state of complete
physical, mental, and social well-being and not
merely the absence of disease’”

A description of II-IV is omitted here.

2) “Guidance for Industry Patient-Reported
QOutcome Measures: Use in Medical Product
Development to Support Labeling Claims (Draft
Guidance)” ®

This draft guidance was published by the U.S.

Department of Health and Human Services in the -

Food and Drug Administration (FDA) in Febru-
ary 2006. As of August 2006 it remains open to the
public for the purpose of gathering public com-
ment, so it may undergo some changes in the final
version.

The purpose of this guidance is described as
follows: “This guidance describes how the FDA
evaluates patient-reported outcome (PRO) instru-
ments used as effectiveness endpoints in clinical
trials. It also describes our current thinking on
how sponsors can develop and use study results
measured by PRO instruments to support claims
in approved product labeling. By explicitly addre-
ssing the review issues identified in this guidance,
sponsors can increase the efficiency of their end-
point discussions with the FDA during the prod-
uct development process, streamline the FDA's
review of PRO endpoint adequacy, and provide
optimal information about the patient’s perspec-
tive of treatment benefit at the time of product
approval.”

This guidance consists of seven sections: I.
Introduction, II. Background, 1. PRO - Regulato-
ry perspective, IV. Evaluating PRO instruments,
V. Study design, VI. Data analysis, and VI. Glos-
sary. It is a detailed work of 36 pages.

The content differs somewhat from the EMEA
document in that the focus is on PRO evaluation
guidance rather than HRQOL evaluation guid-
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ance.

As in the EMEA document, the Introduction
gives a clear definition of PRO: “A PRO is a mea-
surement of any aspect of a patient’s health status
that comes directly from the patient (i.e., without
the interpretation of the patient’s responses by a
physician or anyone else).” Furthermore, “In clini-
cal trials, a PRO instrument can be used to mea-
sure the impact of an intervention on one or more
aspects of patients’ health status, hereafter refe-
rred to as PRO concepts, ranging from the purely
symptomatic (response of a headache) to more
complex concepts (e.g., ability to carry out activi-
ties of daily living), to extremely complex con-
cepts such as quality of life, which is widely under-
stood to be a multidomain concept with physical,
psychological, and social components. Data gener-
ated by a PRO instrument can provide evidence of
a treatment benefit from the patient perspective.”
In this we see that while QOL is a concept includ-
ed in PRO, a characteristic of this guidance is that
it shows clearly that a broad concept such as QOL
can also be used as an end point in clinical trials
for medical product labeling claims (however, high
levels of reliability and validity are required for the
evaluation).

Moreover, in section [I. PRO Regulatory per-
spective, the document says that there are parts of
the treatment effect that only the patient can know,
indicating the importance of patients’ subjective
assessment.

As mentioned above, the importance of pati-
ents’ subjective assessment is one of the most dif-
ficult things for clinicians to understand, and so it
is worth devoting an entire section to this point.

After the guidance is amended and completed
based on public comment, it will serve to bring

more widespread awareness of the concept of
PRO.

Application of Item Response Theory
(IRT) in Developing and Assessing
QOL/PRO Measures

The theoretical basis for the reliability and val-
idity of data when developing measures to quanti-
fy QOL or PRO, or conducting health outcome
evaluations using these measures, comes from
psychometry, which has been developed as a field
of psychology.

This theory is also called the classical test
model, and has been accepted by many resear-
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chers. However, it has several drawbacks.

For example, there are inefficiencies in mea-
sures developed using this theory and evaluations
using these measures. When using these mea-
sures in actual clinical trials, it is rare that the
study population has exactly the same attributes
as the target group when the measure was devel-
oped. Therefore, if the same subjects do not have
a previously evaluated history, it is necessary to
verify whether or not the same psychometric char-
acteristics as at the time of development were
maintained in the study, before the results of the
analysis of the obtained data can be interpreted.

This problem also occurs when a translated
version of a measure is developed in a language
other than the original language. Today, in the
development of new medical products that are
predicted to have a wide market, it is not unusual
for multinational clinical trials to be conducted in
Japan, the USA, and Europe. If the psychometric
characteristics differ with each translation, the
QOL/PRO data obtained cannot be used together
in analysis.

Moreover, while it is often the case that several
measures exist for the same purpose, it is not rare
for there to be slight differences in the scale of the
measure or the conceptual structure being mea-
sured and evaluated. In these cases, there is a
problem in that it is difficult to compare data that
have been evaluated with different measures.

One method that has started to be considered
in order to overcome problems such as those
above is to adopt item response theory (IRT; also
called new test theory) to health outcome assess-
ments. IRT has been used mainly in the field of
education in preparing test problems for TOEFL
or shared tests for entrance to overseas universi-
ties.

IRT is fundamentally a multiple logistic model.
When only the single parameter of “difficulty” is
used it is called the “Rasch model,” and special
software is commercially available in J apan. Addi-
tional methods are a two parameter model made
by adding the parameter of “discrimination” to
that of “difficulty,” and a model with the addition
of a third parameter of “guess.” The most com-
monly used is a two parameter logistic model.

Although IRT has been applied in the develop-
ment of short versions of QOL/PRO measures
and in cross-cultural validation, it is still not used
by many researchers. Therefore, with the wide
application of IRT to item analysis and scale scor-

ing of health outcome assessments, we can look
forward to increasing its application in new evaly-
ation methods called computer adaptive testing
(CAT), similar to the field of education.

CAT is a method of administering QOL/PRO
measures by computer using the psychometric
framework of IRT, Items are automatically select-
ed by computer from some item banks on the
basis of the patient’s responses to previously adm-
inistered items. This process uses an algorithm to
estimate a person’s score and the score’s reliabili-
ty and then chooses the best next item, enabling
scale administration based on specifications such
as content coverage, test length, and standard
error. The capacity to rank all patients on the
same continuum, even if they have not been given
any common items, allows for an assessment that
is individually tailored to each person. With item
banking, each patient need only answer a subset
of items to obtain a measure that accurately esti-
mates what would have been obtained by adminis-
tering the entire set of items®.

- This promising method has the benefit for
researchers and clinicians of reducing the labor
and cost to develop several measures for each
subject group and goal, while for patients who are
evaluation subjects it has the benefit of letting
them know where they rank in the entire subject
group by answering a minimum number of short
questions.

However, several premises and constraints can
also be predicted when IRT is applied to CAT, For
example, IRT relies on strong assumptions, that
is, unidimensionality, local independence, and
monotonicity. Things that do not fit these assump-
tions are also included in the data and concepts of
QOL/PRO.

In the USA, a large project called Patient-Rep-
orted Outcomes Measurement System (PROMIS)
was started in September 2004 with the support of
the National Institutes of Health (NIH) and the
simultaneous contributions of many researchers®,
This project was begun to solve many of these
problems at once, and there are high expectations
for the results,

Minimally Importance Difference (MID)
In clinical studies of health outcome assess-
ments using these measures, the many data that

are obtained, whether in a cross-sectional study or
a clinical trial, are normally analyzed statistically
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and applied to the clinical setting based on the
results of statistical significance tests. Of course,
this is the fundamental method of evidence-based
medicine (EBM), which is normally used in analy-
sis of survival periods and other parameters, and
it is scientifically correct. However, in regard to
outcomes for qualities such as QOL, many clini-
cians question why feedback on results cannot be
given quickly to the subjects assessed. Moreover,
some also say that for QOL, perhaps because indi-
vidual clinicians and patients can to a certain
degree imagine the outcomes, findings of a signifi-
cant difference do not necessarily match the ima-
ge of clinicians and patients.

The cause of these doubts is that the actual
minimum number of points difference needed to
indicate a clinical meaning is unknown, as is whe-
ther certain differences can be said to be impor-
tant. In other words, health outcomes researchers
did not seem to think seriously about the minimal-
ly (clinically) important difference (MID) in the
past.

Meanwhile, it has come to be emphasized that, .

in demonstrating the effectiveness of new medical

products with clinical trials that have health out--

come as the primary endpoint in the guidance out-
lined in section 1., data on MID are needed in
advance in the sample size estimation (in other
words, the use of a measure for which MID is
already known is strongly recommended) in the
stage of developing the study protocol, and debate
is increasing.

Various attempts have been made over the past
several years to resolve these issues. The meth-
ods may be broadly divided into (1) distribution-
based methods and (2) anchor-based methods.

In distribution-based methods, the effect size
(ES) has been used often. However, the criticism
has been made that although standard deviation
(SD) is considered, it is sample size dependent.
Therefore, indicators such as standard error of
measurement (SEM) have come to be consid-
ered”. These distribution-based methods are sim-
ple, but in the end we cannot expect an answer to
the fundamental problem of whether they match
human perceptions.

Meanwhile, in anchor-based methods detailed
investigations using real people have been accu-
mulated for each measure®®. Problems have also
been indicated with these methods, such as the
possibility of differences occurring with each mea-
sure, or when measures have been improved or
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worsened.

Based on these various studies, Dr. David Oso-
ba, a well-known Canadian health outcome resea-
rcher, proposed at an educational workshop of the
International Society for Quality of Life Research
(ISOQOL) Annual Meeting in 2005 several possi-
ble definitions of MID, including “7-8 or 10% ch-
ange of QOL score’, ‘1/3-1/2 of SD’, 0.4 X ES,” and
wondered if agreement could not be reached. It is
desirable that a consensus among researchers be
reached at an early date.

Response Shift
(Adaptation to Changing Health)

It has long been known that people’s value
standards change with experience. This is called a
response shift (RS). RS is basically divided into 3
categories™® *: “change in internal standards,”
“change in values,” and “reconceptualization.”

“Change in internal standards” is the change
that occurs in a person’s value standards from
knowing a higher QOL than before, or conversely
a lower QOL, as a result of the occurrence of a
major event to that person. “Change in values” is
when, for example, a person gives priority to ful-
fillment in work over family relationships before
becoming ill, but after becoming ill comes to place
a lower priority on work. “Reconceptualization” is
when there is a change in factor structure, such as
the inclusion in question items of emotional well-
being before an intervention, but inclusion of
social well-being after the intervention.

RS is not really a problem in cross-sectional or
shortterm longitudinal studies, but in randomized
clinical trials evaluating the effectiveness of med-
ical products the reliability of statistical signifi-
cance test results can be affected if a large RS
occurs in only one treatment arm of 2 groups.

For all 3 types of RS above, it is important to
steadily examine what kinds of problems occur in
what situations, and how serious they are. For
example, it is necessary to understand the situa-
tion from subject attributes, kinds of intervention,
study period, baseline QOL, and improving or
worsening direction. Clarification of the details of
the properties that can occur from these biases
may contribute to dramatically raising the reliabili-
ty of analysis results for QOL/PRO.
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Conclusions and Implications

This article outlined the following recent topics
and issues in health outcome research, not just in
the area of breast cancer, but in medicine in gen-
eral: (1) introduction of guidance from regulatory
authorities related to medical product approval,
using the new term of PRO, (2) the possibilities of
CAT using IRT, (3) renewed awareness of the
importance of MID, and (4) the possibility of imp-
roving the reliability of QOL/PRO assessments by
promoting RS research.

It is hoped that advances in these research
areas will make health outcome research more

approachable and beneficial for clinicians and
patients alike.
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Since standard radical mastectomy was established by Halsted for breast cancer, surgical procedures
for breast cancer have been changed according to the results of randomized controlled trials. Breast-con-
serving treatment is now regarded as a standard local treatment for early breast cancer. More recently,
sentinel node biopsy is becoming popular as an alternative procedure to axillary node dissection for nodal
staging. These new procedures have been believed to be better in terms of patients’ quality of life in com-
parison with previous surgical procedures without impairing prognosis.

Many studies regarding the quality of life (QOL) of patients after such procedures have been report-
ed. Here we review those data, especially of studies comparing quality of life of patients after mastectomy
and breast-conserving treatment, and of those after axillary node dissection and sentinel node biopsy.
Viewpoints and issues on surgical treatment-related QOL are discussed.

Breast Cancer 14:64-73, 2007 .
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Introduction

Since standard radical mastectomy was estab-
lished by Halsted for breast cancer surgery,
numerous randomized controlled trials (RCTs)
have been carried out. Although at one stage
there was a temporary tendency toward extended
radical mastectomy with parasternal node dissec-
tion in order to improve prognosis, the lack of
improvement in outcome discouraged this trend"?.
Investigations have sought less extensive surgical
approaches without negatively affecting surgical
effects. If favorable surgical effects could be estab-
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Abbreviations:

QOL, qudlity of life; RCT, randomized controlled trial; LES, less
axtensive surgery; BCT, breast-conserving treatment; SNB, sen-
tinel node biopsy; ALND, axillary lymph node dissection; ROM,
Range of motion; BDI, Beck Depression Inventory; BSI, Breif
Szmptom Inventory; MAC, Mental Adjustment to Cancer Scale;
SF-36, Short Form 36; STAI, State-Trait Anxiety Inventory; FACT,
Functional Assessment of Cancer Therapy scale
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lished with less extensive surgery (LES), cosme-
sis would be improved, and furthermore the quali-
ty of life (QOL) of patients would be maintained
with minimal attenuation of functional aspects of
the operated areas. Hitherto, no prognostic differ-
ences has been shown between modified radical
mastectomy with preserved pectoral muscles and
standard radical mastectomy with non-preserved
pectoral muscles in RCTs**.

Subsequently, only the area of the breast
involved by tumor was resected, and followed by
radiation therapy of the preserved breast; i.e.
breast-conserving treatment (BCT). RCTs have
shown no difference in prognosis between BCT
and radical mastectomy®®.

With recent extensive applications of sentinel
node biopsy (SNB), axillary lymph node dissec-
tion (ALND) has been able to be avoided in
patients without lymph node metastasis. RCTs
comparing the prognoses of operated patients
with SNB alone and ALND are ongoing but defini-
tive results have not yet been reported.

Whether LES would contribute to better post-
operative QOL in post-surgical patients requires
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Table 1. Methodologic framework of studies

study stage ‘ treatment  sample size ::331:55 g: cedure iéaii;'opout

Fallowfield et al? I+0 BCT+RT n=48 consecutive 20
M n=>53 retrospective

De Haes et al™® I+1 BCT+RT n=17 consecutive 13
RM n=17 longitudinal

Lasry et al'" I+ BCT n=44 consecutive nr
BCT+RT n=36 retrospective
M n=43

Kemeny et al® I+0 BCT n=14 consecutive 38
BCT+RT n=11 longitudinal
M n=27

Lee et al™ I+ BCT+RT n=85 consecutive 12
MRM n=_88 longitudinal

Schain et al™® I+ BCT+RT n=76 consecutive 24
MRM n==66 longitudinal

Poulsen et al*® BCT+RT n=87 consecutive 13
MRM = RT n=97 retrospective

Curran et al*® I+ BCT+RT n=151 consecutive 69
MRM n=127 longitudinal

BCT: breast-conserving treatment, MRM: modified radical mastectomy, RM: radical mastectomy,

RT: radiotherapy, M: mastectomy, nr: not reported

(modified from the table in the referred article 7)

an objective evaluation. Therefore, we reviewed
studies comparing the post-operative QOL of BCT
with that of mastectomy, and studies comparing
those of SNB and ALND with reference to the lit-
erature. '

Post-Operative QOL of BCT vs. Mastectomy
in Breast Cancer Patients

Many studies on differences in the outcome
between BCT and mastectomy have generated a
series of review articles on the post-operative
QOL of patients. Most of the studies were not
RCTs in which the surgical therapy preferred by
the patient had been performed with the findings
confined to short-term postoperative outcomes.
Results based on RCTs are critical and impartial,
as they eliminate the selection bias of patients
selecting a certain surgical approach. As such, the
present study focused on RCTs comparing BCT
and mastectomy first. Although we have reviewed
the article by Kiebert ef al.”, we chose the RCTs
that fulfilled the standard criteria of Irwig and
Bennetts” from the studies quoted by Kiebert et
al., because the former included the results of
non-randomized studies and RCTs of low quality

as well. In this study, we further complemented
the findings of new RCTs that were repoterd after
the article of Kiebert ef al. (Table 14)*®. Accord-
ing to Table 14, most RCT-based studies involved
small sample sizes with relatively low response
compliance, yielding findings not of high quality.
Based on the results, differences in the respective
QOL domains were not established between BCT
and mastectomy, except for body image. These
findings coincide well with other non-RCT sur-
veys as well®. On the other hand, in a prospective
non-randomized comparative study by Engel et al.
using EORTC QLQ-C30, young patients disliked
mastectomy, as they were significantly plagued
with emotional and social function issues as well
as financial and future health concerns after the
operation ™,

On the other hand, there are few surveys on
long-term post-operative QOL, especially in RCTs.
Dorval et al.™ performed a cross-sectional study
involving 124 breast cancer survivors with a mean
post-operative period of 8.8 (7.8 - 9.3) years, 47
and 77 patients underwent partial and total mas-
tectomies, respectively. The survey concentrated
on psychiatric distress using the Psychiatric





