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Abstract

Purpose—Lymphedema is a potential complication of breast cancer treatment. This longitudinal
substudy aimed to prospectively assess arm measurements and symptoms following neoadjuvant
chemotherapy and axillary dissection in the ACOSOG/Alliance Z1071 trial to characterize the
optimal approach to define lymphedema.

Methods—2Z1071 enrolled patients with cT0-4, N1-2, MO disease treated with neoadjuvant
chemotherapy. All patients underwent axillary dissection. Bilateral limb volumes, circumferences,
and related symptoms were assessed pre-surgery, 1-2 weeks post-surgery, and semiannually for 36
months. Lymphedema definitions included volume increase =10% or limb circumference increase
>2cm. Symptoms were assessed by the Lymphedema Breast Cancer Questionnaire.

Results—In 488 evaluable patients, lymphedema incidence at 3-years by =10%-volume-increase
was 60.3% (95% ClI: 55.0%-66.2%) and by =2cm-circumference increase was 75.4% (95% ClI:
70.8%—-80.2%). Symptoms of arm swelling and heaviness decreased from post-surgery for the first
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18 months and then were relatively stable. The 3-year cumulative incidence of arm swelling and
heaviness was 26.0% (95% ClI: 21.7%-31.1%) and 30.9% (95% CI: 26.3%—36.3), respectively.
There was limited agreement between the two measurements (kappa 0.27) and between symptoms
and measurements (kappa coefficients ranging from 0.05-0.09).

Conclusions—Lymphedema incidence by limb volume and circumference gradually increased
over 36 months post-surgery, whereas lymphedema symptoms were much lower. These findings

underscore the importance of prospective surveillance and evaluation of both limb measurements
and symptom assessment. Lymphedema incidence rates varied by definition. We recommend that
=>10% volume change criterion be used for lymphedema evaluation for referral for specialist care.

Keywords

Lymphedema; Clinical trials; Neoadjuvant chemotherapy; Prospective surveillance breast cancer
survivorship

Introduction

According to the American Cancer Society, there are approximately 2.9 million breast
cancer survivors living in the United States and about one-third to one-half of these
survivors are expected to develop upper extremity lymphedema during their lifetime [1]. The
impact of lymphedema has largely negative consequences and it is still frequently
unrecognized and only treated when more visible stages emerge [2]. It would be
advantageous if lymphedema could be identified and diagnosed earlier so lymphedema care
providers could initiate effective treatment [2].

Lymphedema is an accumulation of fluid with high protein concentrations in the interstitial
spaces [3]. Lymphedema may be caused by a malformation or disruption of the lymphatic
system, and can be classified as either primary or secondary [4]. Primary lymphedema can
be congenital or develop at any time from puberty or adulthood from intrinsic causes [4].
Secondary or acquired lymphedema arising from extrinsic factors is more common than
primary lymphedema. Surgery and radiation for treatment of cancer are the most common
causes of secondary lymphedema [3].

Breast cancer-related lymphedema is usually related to specific treatment modalities, in
particular axillary lymph node dissection or sentinel lymph node surgery, radiation and
chemotherapy [5-8]. The onset of breast cancer-related lymphedema can be gradual or
rapid, with 15%-54% of breast cancer survivors developing lymphedema within three years
of surgery [9]. One prospective study reported that 75% of the breast cancer-related
lymphedema cases were evident in the first year after surgery [10]. Lymphedema after breast
cancer treatment can occur in the breast and chest wall, but it predominantly affects the
arms. Once lymphedema itself is clinically apparent, various components of the lymphatic
system may already be involved and the condition can become chronic [11]. If lymphedema
is not appropriately addressed by evidence-based interventions, it can lead to progressive
arm swelling, infection, and eventually tissue and neurologic changes [12]. Lymphedema
results in not only significant negative consequences physically, but also psychologically,
and lymphedema can profoundly negatively affect quality of life of survivors [12].
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There are multiple measurement modalities that have been used to assess and diagnose
lymphedema. In the past, water displacement volumetry and, most recently, perometry have
been common methods to assess for lymphedema in patients presenting with limb swelling
[12]. Both have limitations for routine clinical use, particularly related to clinic space
limitations [12]. Serial circumferential limb measurements have been used most commonly
to assess lymphedema, as this approach is widely available and has no specific space or
equipment requirements. Circumferential measurements have been found to be both accurate
and reliable when carried out by trained staff [13]. Moreover, studies have shown that self-
reported assessment of symptoms (e.g., swelling, heaviness, redness, and tenderness) and
limb function change (e.g., reduced range of motion) by breast cancer survivors can be an
effective component of assessment for lymphedema [2,3,5,9,11,14]. Patient sensations have
also been proposed as early indicators of lymphedema, and it is recommended that both self-
reported sensations and limb measurement be assessed at each follow-up visit [2,15-17].
Symptoms of arm swelling and heaviness have been found to be significantly predictive of
limb increase by circumferences in early studies [2].

The majority of studies of lymphedema after breast cancer treatment have focused on
patients treated with surgical resection followed by adjuvant treatment. There is a paucity of
prospective data on lymphedema rates in women treated with neoadjuvant chemotherapy.
With increasing use of chemotherapy in the neoadjuvant setting, especially in node positive
disease, this is an opportunity to prospectively evaluate lymphedema in a contemporary
cohort all receiving systemic therapy prior to surgery. The American College of Surgeons
Oncology Group (ACOSOG) 21071 trial was designed to evaluate the role of sentinel lymph
node (SLN) surgery in patients who presented with node positive breast cancer and were
treated with neoadjuvant chemotherapy [18]. A lymphedema substudy was incorporated into
the 21071 trial to examine the incidence of lymphedema in breast cancer survivors
following neoadjuvant chemotherapy and axillary dissection by measuring limb volume,
circumferences, and reported symptoms of breast cancer survivors and to compare these
methods of assessment for lymphedema. ACOSOG is now a part of the Alliance for Clinical
Trials in Oncology.

Eligibility Criteria

The ACOSOG Z1071 study enrolled women older than 18 years of age with ¢cT0-T4,N1-
2,M0 breast cancer who had fine-needle aspiration or core needle biopsy of an axillary node
documenting nodal metastasis at diagnosis, prior to neoadjuvant chemotherapy [18]. Patients
were excluded if they had prior ipsilateral axillary surgery or prior SLN surgery/excisional
lymph node biopsy for pathologic confirmation of axillary status. For the lymphedema
substudy, patients who had bilateral breast cancer, current limb infection, lymphangitis, or
any other condition that would affect testing were excluded. Only those with lymphedema
data at baseline and at least one follow-up time-point after the post-operative period were
included in this analysis. All patients were treated with neoadjuvant chemotherapy followed
by breast surgery and SLN surgery with completion axillary dissection. The protocol was
approved by each institutional review board of the participating sites and informed consent
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was obtained from all participants. Data collection and statistical analyses were conducted

by the Alliance Statistics and Data Center.

Measurement and Assessment of Lymphedema

Limb measurements were taken on both arms at five anatomic locations: (1) the axilla, (2)
halfway from the antecubital fossa to the axilla, (3) antecubital fossa, (4) halfway from the
antecubital fossa to the wrist, and (5) the wrist, with volume calculated using the truncated
cone formula [14]. Symptoms were assessed by the Lymphedema Breast Cancer
Questionnaire (LBCQ) [2,19]. LBCQ is a validated and reliable self-report questionnaire to
assess indicators of lymphedema [2]. There are 19 symptoms that are components of the
LBCQ lymphedema assessment. Measurements were obtained and LBCQ symptom
questionnaires were administered at the following time-points: prior to surgery (after
completion of neoadjuvant chemotherapy); 1-2 weeks after surgery, and 6, 12, 18, 24, and
36 months post-surgery.

Lymphedema definitions used were volume increase =10% or limb circumference increase
>2cm, as compared to baseline and/or the contralateral limb [14,19]. Both the volume
measure and any 2cm measure were corrected for any change in the contralateral arm from
baseline at the same time-point. Therefore, for the ‘any 2cm increase,” the increase was
calculated as (ipsilateral time point measurement — ipsilateral baseline measurement) —
(contralateral time point measurement — contralateral baseline measurement). This number
had to be 2cm or more to count as a 2cm increase. A similar calculation was done for the
volume measure. Additionally, rates of LBCQ symptoms were assessed, with particular
focus on arm swelling and heaviness.

Statistical analysis

Results

The objective in this analysis was to estimate the incidence of lymphedema among patients
undergoing axillary lymph node dissection. The level of agreement for determining whether
a patient had developed lymphedema among the different measurements for lymphedema
(arm volume, arm circumference, arm heaviness, arm swelling) was evaluated using Cohen’s
kappa coefficient. A binomial estimate and 95% confidence interval (CI) were used to
summarize the lymphedema rates at 2 weeks post-surgery. The cumulative incidence rates at
later time-points did not include the 2-week post-surgery evaluations, as swelling at this time
may be confounded with temporary post-surgical change. Cumulative incidence rates over
time were determined with the Kaplan-Meier estimator. Cumulative incidence analyses were
then repeated using death as a competing risk with minimal differences found (with results
not shown). The database used for these analyses was locked May 1, 2013. Statistical
analyses were carried out using SAS (SAS Institute Inc, version 9.2).

Lymphedema data were available on 488 patients, 70% of the eligible patients in the parent
study (N=701). The median age was 49 years (range 23-78). There were no differences in
baseline characteristics between the patients included in this analysis and those not included.
Applying the criterion of 210% limb volume increase, the cumulative lymphedema
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incidence at 36 months was 60.3% (95% ClI: 55.0%-66.2%). Using the =2-cm
circumference increase criterion, the cumulative lymphedema incidence was 75.4% (95%
Cl: 70.8%—-80.2%) (Table 1). The cumulative incidence by the =2cm circumference criterion
increased from 6 months to 3 years, with lymphedema rates consistently greater than that
determined using the 10% volume change definition at the same time-points (Figure 1). The
weighted kappa coefficient comparing lymphedema by volume increase =10% to
lymphedema by circumference increase =2cm was 0.27 (95% CI: 0.18-0.36), indicating
slight-to-fair agreement between the two criteria (Table 2).

Self-reported symptoms peaked in the immediate post-operative period, then declined over
the subsequent 18 months and remained relatively stable after 18 months. The 36-month
cumulative incidence of lymphedema based on symptoms of arm heaviness was 26.0% (95%
Cl: 21.7, 31.1) and/or arm swelling was 30.9% (95% CI: 26.3, 36.3). Lymphedema
incidence rates were significantly lower when using the definition based on arm heaviness
and/or swelling symptoms compared to either arm circumference =2cm or arm volume
>10% increase measurements. There was limited agreement, with weighted kappa
coefficients ranging from 0.05 to 0.09, comparing volume =10% increase or circumference
>2cm increase to reported symptoms of arm heaviness and/or arm swelling.

The median time to lymphedema development by =10% limb volume increase was 1.7 years
(95% CI: 1.5-2.1) and by any =2 cm circumference increase was 1.1 years (95% CI: 1.0-
1.2). The median was not reached on symptom report of heaviness or swelling since less
than half of the women reported these symptoms cumulatively over the three years.

A variety of symptoms were reported from baseline through 36 months; the incidence rates
of the 19 symptoms assessed by the LBCQ are shown in Table 3. Sixty-three percent (95%
Cl: 58.5-68.1) of participants reported ‘no symptoms’ at baseline (pre-operatively),
however, 6.7% (95% CI: 5.4-8.0) experienced 6 or more symptoms at baseline (Table 4). At
1-2 weeks after surgery, 87.8% (95% CI: 84.6-91.0) of patients reported 1 or more
symptoms, with 47.0% (95% Cl: 42.1-51.9) reporting 6 or more symptoms. No symptoms
were reported in 50.9% (95% CI: 44.2-57.5) at 36 months, whereas 13.6% (95% ClI: 9.1-
18.1) reported six or more symptoms at 36 months. Overall, presence of any symptoms
gradually decreased from 87.8% (95% ClI: 84.6-91.0) at the post-operative time-point to
49.1% (95% ClI: 42.5-55.7) at 36 months. Of the 30 patients with six or more signs/
symptoms at 36 months, only four (13%) had six or more signs/symptoms at baseline.

Discussion

The current study reports on prospective surveillance of lymphedema using limb volume and
circumference measurements and self-reported symptoms from patients enrolled in
ACOSOG Z1071. There were 70% of the participants from the parent study who enrolled in
the lymphedema substudy and they had similar clinical and pathologic characteristics as the
patients who did not enroll. This rigorous prospective study design from pre-operative
baseline through 3 years of survivorship is necessary for enhancing the understanding of
breast cancer treatment sequelae, such as lymphedema. This study provides evidence of
lymphedema occurrence and symptom experience in patients treated with neoadjuvant
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chemotherapy and axillary dissection. The overall findings of this study show that at 36
months post-surgery, lymphedema incidence was: 60.3% (95% CI: 55.0%-66.2%) by the
criterion of 210% limb volume increase; and 75.4% (95% CI: 70.8%-80.2%) by >2cm
circumference increase criterion. Arm heaviness and arm swelling had a 3-year 25-31%
cumulative incidence, respectively. Lymphedema symptoms were relatively stable after 18
months.

As breast cancer management becomes more targeted and less invasive, it is anticipated that
rates of lymphedema will decrease. Our ability to standardize measurement approaches and
timelines, as was done in this trial, will allow for comparisons of the impact of treatment on
the development of lymphedema across studies.

The cumulative incidences of post-operative breast cancer lymphedema are higher than
some reported studies. We posit several reasons for these findings, including the
homogeneous patient population and the rigorous measurement protocols. The patient
population was a high-risk group of women who all had node-positive disease at baseline,
were treated with neoadjuvant chemotherapy, and had complete axillary node dissection. We
instituted rigorous measurement protocols with baseline measures for comparison and we
followed patients over 36 months, a longer time than some other studies have reported. We
also used multiple measures, which have been shown to contribute to a range of findings. We
included assessment of pre-operative baseline symptoms following neoadjuvant
chemotherapy, which has not been commonly reported in the literature. However, lack of
baseline measurements prior to neoadjuvant chemotherapy means we are unable to discern
whether patients were experiencing one or more lymphedema symptoms associated with
having received chemotherapy.

The position paper by the National Lymphedema Network on screening and measurement
for early detection and treatment of breast-cancer related lymphedema is cited as a resource
in the manual for certification of breast centers by the American College of Surgeons’
National Accreditation Program for Breast Centers [20,21]. Although the guidelines
developed by experts in the field are deliberately flexible, prospective surveillance of limb
volume and lymphedema-associated symptoms, preferably beginning at pre-operative
baseline, is the recommended standard of care for breast cancer patients. Clinical trials
provide the opportunity to standardize timing and method of measurement across sites.

Early identification of breast cancer-related lymphedema is needed to minimize the impact
of lymphedema on function and quality of life. Providing patient education information on
lymphedema signs and symptoms to post-surgical patients can be part of management to
enhance early diagnosis of lymphedema [11,19]. Screening for modest arm volume changes
is common practice before ordering interventions such as complete decongestive therapy
[14,22,23]. If there is a 200-ml volume increase, a 10% limb volume increase, or a 2-cm
circumferential difference compared to baseline or the contralateral limb, the usual standard
for diagnosis of lymphedema has been met [10,14]. Moreover, if limb volume is increased
even 5%, it will often be associated with increased report of swelling and heaviness, and also
reduced quality of life [24]. Unfortunately, most patients experiencing lymphedema only
present when the arm is visibly swollen and by this time there is a risk of more severe
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consequences. Therefore, prospective surveillance, including pre-operative baseline to
sequential periodic assessments such as post-operative to every six months, plays a crucial
role in terms of earlier detection and management of lymphedema [17,25].

Singh and colleagues also used prospective monitoring to examine arm morbidity among
breast cancer patients [26]. They monitored patients for seven months and reported that
prospective monitoring and early detection and intervention can reduce lymphedema
incidence rate and improve quality of life of participants. An early small study by Stout-
Gergich et al. using prospective monitoring by perometry showed decreased arm volumes
after an early compression garment intervention [23]. They showed statistically significant
differences from limb volume of 83ml at the onset of swelling (p=0.05) down to 48 ml
(p<0.001) within an average of 4.8 months [23]. Chance-Hetzler et al. reported an economic
model with lower costs for lymphedema management between $3755 and $6353 (40.9%
savings), with early referral (5% limb volume change or patient report of heaviness or
swelling) based on prospective surveillance, as compared to historical controls with referral
at 10% limb volume change [25]. Moreover, prospective monitoring can help patients
recognize and better manage the risk of lymphedema, a worry more stressful than any
survivorship outcome other than breast cancer recurrence itself [27].

This study has some limitations. Lymphedema protocol data were unavailable on 30% of the
Z1071 study population who elected not to participate in the substudy. Also, since this is a
protocol targeting participants completing neoadjuvant chemotherapy, these patients likely
entered the study experiencing side effects of chemotherapy, which may have been reported
as symptoms on the LBCQ at baseline. These findings may differ from baseline data in
studies where participants had not received neoadjuvant chemotherapy. The LBCQ may be
sensitive, but not specific, to breast cancer-related lymphedema. Also, the Z1071 trial
followed lymphedema outcomes through 36 months post-diagnosis, therefore study findings
do not address lymphedema emergence from 36 months post-diagnosis through further years
of survivorship. Cases of lymphedema have been documented to emerge even as late as two
decades after breast cancer diagnosis and treatment.

When rigorously and systematically assessed, findings show that lymphedema continues to
be common after axillary dissection. This is one of the first studies to apply rigorous
methods in following lymphedema occurrence in breast cancer survivors after neoadjuvant
chemotherapy and axillary dissection. Incidence of limb volume and circumference changes
meeting the criteria for lymphedema gradually increased over the first year after surgery
with cumulative rates increasing over the 36 months of the study. Lymphedema symptoms
decreased from post-op over 18 months after surgery, thereafter remaining stable.
Lymphedema incidence varied by criteria (arm measurements/symptoms), indicating both
are important to assess. Findings underscore the value of prospective clinical surveillance
from pre-surgery to 36 months and the importance of both limb and symptom assessment.
Further study beyond 36 months is recommended, since lymphedema is a lifetime risk
among breast cancer survivors.

The findings from this study show considerable variability in lymphedema rates depending
on the definition used for lymphedema. Assessment of patient symptoms had the lowest rate
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of lymphedema and lagged behind the more objective definitions using measurements. In
this field with such disparity in measurement approaches, timelines, and diagnostic criteria,
we sought to contribute to the standardization of the criteria for post-breast cancer
lymphedema assessment. These findings provide further evidence earlier reported [14] that
the occurrence of lymphedema is dependent on the criteria applied, with =2-cm
circumference change in arm girth at any anatomic point being considered perhaps too
sensitive a measure for whole-limb swelling for general clinical significance. Additionally,
the relative increase in size with a 2-cm circumference increase varies by the baseline size of
the arm, just as 200-ml change does. The criterion of >10% volume change compared to
baseline and contralateral limb volume change is a slightly more conservative measure of
whole-limb volume change and incorporates initial arm size; this modality is commonly
used for referral to further assessment and treatment in the lymphedema clinic. For this
reason, we recommend the =10% volume change (as compared to pre-op baseline and
contralateral limb) criterion be used for future analyses and other clinical trials.

With the growing focus on patient-reported outcomes, and because objective measures (limb
volume and girth) of lymphedema are not always highly correlated with subjective measures
(such as symptom report), we highly recommend the inclusion of both an objective and
subjective measure for lymphedema assessment in the prospective surveillance model and in
clinical practice. Symptoms produce distress and require management, whether or not the
lymphedema diagnostic threshold for limb volume/girth is met. Similarly, in the absence of
sensation changes and the presence of swelling associated with stagnant protein-rich
interstitial lymphatic fluid, there is increased risk of cellulitis, erysipelas, lymphangitis, and
septicemia. Management of both symptoms and swelling are crucial to optimal outcomes for
breast cancer survivors. Early detection of and intervention for secondary lymphedema
decreases untoward outcomes such as tissue changes of fibrosis and infection. Standardized
measurement approaches at common timelines with consensus-driven referral and
management protocols will go far in optimizing quality of life and functional well-being in
the years after cancer treatment. Recent studies, including the Z1071 trial, have substantiated
that the prospective surveillance model recommended by leaders in the field [12] is indeed
feasible in a variety of clinical oncology settings from community to academic centers and
that the data collected are valuable in documenting emergence of post-breast cancer
treatment lymphedema. This is the ‘gold standard’ recommended to guide optimal
assessment and management of secondary lymphedema after breast cancer treatment.
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1004 Lymphedema variable Total Event Median (35% CI)
10% volume increase 389 211 1.7(1.5-21)
90 eemans Any 2cmincrease 405 285 1.1(1.0-12)
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Figure 1.

Cumulative incidence of =2cm circumference increase, 210% volume increase, self-reported
heaviness, and self-reported swelling, adjusted for ipsilateral and contralateral limb change
from baseline.
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Rates of lymphedema at study timepoints

Table 1.

Page 12

Baseline (rate) | 1-2 weeks (rate) 6- 12month Cum Inc | 18-month Cum Inc | 24-month Cum Inc | 36-month Cum Ir
month
Cum
Inc
>10% limb volume increase 73/365 (20.0%) 4.6% 30.7% (26.4% — 45.0% (40.1% — 53.9% (48.8% — 60.3% (55.0% —
(3.0% 35.8%) 241 50.5%) 175 59.5%) 126 66.2%) 63
7.3%)
370
>2-cm circumference increase 125/383 (32.6%) 7.7% 45.1% (40.4% — 58.3% (53.5% — 69.8% (65.2% — 75.4% (70.8% —
(5.5% 50.3%) 205 63.5%) 141 74.8%) 90 80.2%) 52
10.8%)
372
Arm heaviness symptom 27/409 (6.6%) | 105/427 (24.6%) 1.6% 12.0% (9.1% - 20.4% (16.6% — 22.6% (18.7% — 26.0% (21.7% —
(0.7% 15.8%) 316 25.0%) 261 27.5%) 224 31.1%) 130
3.4%)
380
Arm swelling symptom 13/411 (3.2%) | 100/426 (23.5%) 2.1% 13.6% (10.5% — 23.2% (19.2% - 27.8% (23.4% — 30.9% (26.3% —
(1.0% 17.6%) 309 28.0%) 249 32.9%) 203 36.3%) 124
4.1%)
379

Cum Inc: cumulative incidence
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Table 2.

Concordance of lymphedema measures (=10% volume increase and any =2 cm circumferential increase)

Lymphedema by | Lymphedema by any location =2-cm increase
210% volume
increase Yes No
Yes 178 (45.6%) 33 (8.5%)
No 103 (26.5%) 75 (19.3%)

Kappa=0.27 (95% CI: 0.18 — 0.36) p<0.0001
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Table 3.
Self-reported lymphedema symptoms
6- 12- 24-
Baseline (rate) | 1-2 weeks (rate) n&%néh rréou%h 18-month Cum Inc néounr;h 36-month Cum Inc
Inc Inc Inc
36% | 19.4% 28.6%
Limited movement of 230413 (5.6%) | 188430 (43.7%) (2:2% | (158% | 55 006 (20.9% — | @*2% | 32506 (27.99% -
shoulder : : 60%) | 23.9%) 29.8%) 244 33.7%) 38.1%)1 22
372 288 202
(})5%2 5.6% 10.1%
Limited movement of - (3.7% - 8.5% (6.0% — (7.4% - 12.2% (9.1% -
elbow 13/411 (3.2%) | 56/430 (13.0%) sy | B4W) 11.9%) 295 13.8%) 16.3%) 151
: 338 245
381
0, 0,
- 55 | oo 5
Limited movement of 13/410 (3.2%) 14/428 (3.3%) - (4.8% - 11.6% (8.7% — N 16.0% (12.5% —
wrist 24%) | 100%) 15.4%) 285 17.4%) 20.6%) 144
384 333 237
0, 0,
Limited movement of (%%g;) (é).;f;f— 15.1% (11.8% — (11%115;) 22.0% (17.8% —
fingers 43/409 (10.5%) | - 401430 (93%) | < ) | 129%) 19.3%) 267 22.7%) 27.1%) 124
378 820 217
52% | 20.0% 34.7%
0, 0, 0,
Dossyouram or hend | coya09 (129 | s anaoe) | o | o | On@smee | O aren con-
eel weak 070 4%
8.0%) | 24.5%) 40.1%)
364 266 185
6.5% | 22.8% 35.2%
Have you experienced 76/413 (18.4%) | 275/428 (64.2%) (5% | (B7% 1 3150 2720 | GO5% | 38006 (33.006 -
breast tenderness? ’ ’ 9.6%) | 27.4%) 36.7% _ 221 40.6%) 43.6% ) 105
355 276 178
47% | 23.4% 36.7%
Have you experienced S7111 (0.0%) | 2741431 (63.6% ) (30% | (194% | 31 gop (27.206— | L% [ 40,69 (35.60 -
arm tenderness? 7.3%) | 28.1%) 36.9%) 218 42.1%) 46.2%) 97
365 272 177
(21'10%2 8.6% 12.8%
Have you experienced - (6.2% — 11.5% (8.6% — (9.8% - 15.6% (12.2% —
redness? 10/411 (46%) | GOM3L(A39%) | - )| 120w 15.29%) 279 16.8%) 20.1%) 147
: 322 236
373
(%%‘Zjo 4.5% 4.8%
Have you experienced - (2.8% — 4.8% (3.1% — (3.1% - 6.0% (4.0% —
blistering? BA12(L9%) | 11430 (26%) |~ )| 726 7.6%) 304 7.6%) 9.29%) 161
: 338 256
379
6.4% | 32.8% 45.8%
0, 0, 0,
Have you experienced | 56/11 (530) | 183/431 (42.5%) @ | GOSN 2100 g7.a6— | HLO% | 50,896 (4579 -
firmness/tightness? 9.3%) 37.8%) 47.5%) 195 51.29%) 56.4%) 98
364 247 164
0.8%
) 3.5% 7.0%
Have you experienced (0.3% B _ _ _
increased temperature 10/409 (2.4%) 36/425 (8.5%) - (250903 6.7 (4.5% - 9.9% | (4.8% 9.0% (6.4%
! 9% 297 10.2% 12.7%) 217
in your arm? 2.4%) 341 205
382
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6- 12- 24-
Baseline (rate) | 1-2 weeks (rate) rnC%nnElh %Ounntlh 18-month Cum Inc néounr;h 36-month Cum Inc
Inc Inc Inc
Arm heaviness symptom (%670@ 12.0% 22.6%
! (9.1%- | 20.4% (166% - | (18.7%- | 26.0% (21.7% -
271409 (6.6%) | 105/427 (24.6%) | oy | 1589 25.0%) 261 27.5%) 31.19%) 130
380 316 224
6.2% | 36.3% 52.1%
Have you experienced @2% [ GBL7% | 47705 a28%— | @71% | 55099 (50.8% -
umbesss 54/408 (13.2%) | 243/426 (57.0%) - - 53.19%) 170 - 61.5%) 70
: 9.1%) | 41.8%) : 57.6%) :
363 230 140
29% | 19.6% 29.9%
Have you experienced 23/405 (5.79 (1.6% (15.9% 26.6% (22.4% - (25.5% 34.2% (29.4% —
; (5.7%) | 193/426 (45.3%) - - -
stiffness? 510 | 24.1%) 31.6%) 239 35.1%) 39.7%) 121
372 287 199
31% | 18.1% 30.5%
Have you experienced | sa411 (12,00 (1.8% [ (146% | 5770 2340 | @B1% | 33204 (28,60 -
/ (12.9%) | 201/428 (47.0%) - - -
aching? sa%) | 225%) 32.7%) 239 35.7%) 38.7%) 119
369 292 205
1.6% 8.0% 13.2%
Have you experienced 7410 %) | 790426 (185%) ©7% | 5706 | 11.0%©0%- | @O1% [ 15206 11.80 -
chest wall swelling? ' ' 3.5%) 11.3%) 15.7%) 281 17.3%) 19.6%) 143
377 325 234
21% | 1040 16.3%
Have you experienced 18/413 (4.4%) | 1271428 (29.7%) 1% | g | 146%@rz- | P28% | 1830 (1a.6%-
breast swelling? 7 70 a0%) | 14.0%) 18.7%) 270 20.6%) 23.0%) 140
' 316 '
374 227
2106 | 13:6% 27.8%
Arm swelling symptom 13/411 (3.2%) | 100/426 (23.5%) (i'O% (10;5% 28.2% (19.2% - (23;4% 30.9% (26.5%
g symp e SN —41%) 28.0%) 249 -36.3%) 124
17.6%) 32.9%)
379 309 203
26% | 1170 22.2%
Have you experienced (0.1% e _ (18.2% B
pockets of flLid 81407 (2.0%) | 82/423 (19.4%) - G 17.00% (13 2% Z 26 206 (21.8%
development? agw) | 1530 3%) 27.1%) 4%)
375 216
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Patients reporting multiple lymphedema signs and symptoms

Table 4.

Page 16

6 -
Number of Symptoms Baseline (rate) 1-2 weeks (rate) néounr;h 12-month Cum Inc | 18-month Cum Inc | 24-month Cum Inc | 36-month Cum Inc
Inc
14.8%
(AL6% | g1 oo
H 9% (57.2% — 76.2% (71.9% — 80.9% (76.9% — 83.3% (79.4% —
1 or more 142/387 (36.7%) | 353/402 (87.8%) 5% o150 120 A e AT ST 34
321
3.0%
@7% | 16.99% (13.4% — 24.2% (20.1% — 28.2% (23.8% — 31.5% (26.8% —
6 or more 26/387 (6.7%) [ 189/402 (47.0%) 5.3%) 21.2%) 285 29.1%) 235 33.5%) 198 37.1%) 113
359
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Table 5.

Reported symptoms at 36 months compared to lymphedema definition (=10% or =2cm)

Lymphedema by =10% volume increase or any =2 cm increase (ever)

Number of reported signs/symptoms at 36 months

0 1 2-5 6 or more

Yes 88 (50.9%) | 29 (16.8%) | 37 (21.4%) | 19 (11.0%)

No 19 (55.9%) | 7(20.6%) | 1(2.9%) | 7(20.6%)
Missing/Unknown 5 2 2 4
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