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Abstract

Background—A large amount of inter-individual variability exists in the occurrence of
symptoms in patients on chemotherapy (CTX). The purposes of this study, in a sample of
oncology outpatients who were receiving CTX (n=582), were to identify subgroups of patients
based on their distinct experiences with 25 commonly occurring symptoms and to identify
demographic and clinical characteristics associated with subgroup membership. In addition,
differences in QOL outcomes were evaluated.

Methods—Oncology outpatients with breast, gastrointestinal, gynecological, or lung cancer
completed the Memorial Symptom Assessment Scale prior to their next cycle of CTX. Latent class
analysis was used to identify subgroups of patients with distinct symptom experiences.

Results—Three distinct subgroups of patients were identified (i.e., 36.1% in Low class; 50.0% in
Moderate class, 13.9% in All High class). Patients in the All High class were significantly
younger, more likely to be female and Non-white, had lower levels of social support, lower
socioeconomic status, poorer functional status, and a higher level of comorbidity.

Conclusions—rFindings from this study support the clinical observation that some oncology
patients experience a differentially higher symptom burden during CTX. These high risk patients
experience significant decrements in QOL.

Correspondence to: Christine Miaskowski, RN, PhD, Professor, Department of Physiological Nursing, University of California, 2
Koret Way — N631Y, San Francisco, CA 94143-0610, 415-476-9407 (phone), 415-476-8899 (fax),
chris.miaskowski@nursing.ucsf.edu.
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INTRODUCTION

Patients receiving chemotherapy (CTX) experience multiple co-occurring symptoms. On
average, these patients report ten unrelieved symptoms that have a negative impact on their
functional status and quality of life (QOL).1 However, a large amount of inter-individual
variability exists with some patients experiencing a few symptoms while others experience
every symptom associated with a given CTX regimen. The demographic and clinical
characteristics that contribute to this inter-individual variability in patients’ symptom
experiences warrant investigation so that high risk patients can be identified and pre-emptive
symptom management interventions can be initiated.

Previous work from our research team focused on the identification of these high risk
patients based on an evaluation of their experiences with the four most common symptoms
associated with cancer and its treatment (i.e., pain, fatigue, sleep disturbance, and
depression).2-8 Across five separate studies, using either cluster analysis or latent class
analysis (LCA), three to five distinct subgroups of patients were identified. Of note, across
all five studies, one subgroup of patients was characterized as having low levels of all four
symptoms and another subgroup was characterized as having high levels of all four
symptoms. In these studies, compared to patients with low levels of pain, fatigue, sleep
disturbance, and depression, patients in the “All High” subgroup were significantly younger
and reported lower functional status and decreased QOL.26 In the two studies that evaluated
for differences in clinical characteristics among the patient subgroups,2® no differences
were identified.

In another group of studies,”-8 that used symptom occurrence ratings from the Memorial
Symptom Assessment Scale (MSAS)? to identify high risk patients, only two distinct
subgroups were identified, namely patients with low and high symptom occurrence rates.
Again, in both of these studies, while clinical characteristics were not associated with
subgroup membership, patients in the high symptom subgroup reported decrements in
functional status and QOL. The reason for the inconsistent number of subgroups identified
across these seven studies?=8 may relate to the number of symptoms evaluated; whether
symptom occurrence or severity ratings were used to create the patient subgroups; the
statistical procedures used to identify the subgroups; as well as the relatively small sample
sizes.

In the era of precision medicine,1° the specialty of oncology has led efforts to identify
distinct tumor subtypes for several cancers (e.g., breast cancer,1112 lung cancer!3) based on
tumor-specific characteristics and molecular profiles. The goal of these efforts is to develop
mechanistically-based cancer treatments.14 Despite some limitations, the emerging evidence
cited above suggests that similar studies need to be done to identify distinct subgroups of
patients who will require more targeted symptom management interventions while
undergoing cancer treatment.2=8 The purposes of this study, in a sample of oncology
outpatients who were receiving CTX (n=582), were to identify subgroups of patients based
on their distinct experiences with 25 commonly occurring symptoms and to identify
demographic and clinical characteristics associated with subgroup membership. In addition,
differences in QOL outcomes were evaluated.

Cancer. Author manuscript; available in PMC 2015 August 01.
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PATIENTS AND METHODS

Patients and Settings

This study is part of an ongoing, longitudinal study of the symptom experience of oncology
outpatients receiving CTX. Eligible patients were =18 years of age; had a diagnosis of
breast, gastrointestinal, gynecological, or lung cancer; had received CTX within the
preceding four weeks; were scheduled to receive at least two additional cycles of CTX; were
able to read, write, and understand English; and gave written informed consent. Patients
were recruited from two Comprehensive Cancer Centers, one Veteran’s Affairs hospital, and
four community-based oncology programs. A total of 969 patients were approached and 582
consented to participate (60.1% response rate). The major reason for refusal was being
overwhelmed with their cancer treatment.

Instruments

A demographic questionnaire obtained information on age, gender, ethnicity, marital status,
living arrangements, education, employment status, and income. Karnofsky Performance
Status (KPS) scale!® was used to evaluate patients’ functional status. Self-administered
Comorbidity Questionnaire (SCQ)® evaluated the occurrence, treatment, and functional
impact of comorbid conditions (e.g., diabetes, arthritis).

The MSAS was used to evaluate the occurrence, severity, frequency, and distress of 32
symptoms commonly associated with cancer and its treatment. The MSAS is a self-report
questionnaire designed to measure the multidimensional experience of symptoms. Patients
were asked to indicate whether or not they had experienced each symptom in the past week
(i.e., symptom occurrence). If they had experienced the symptom, they were asked to rate its
frequency of occurrence, severity, and distress. The reliability and validity of the MSAS is
well established in studies of oncology inpatients and outpatients.%:17

Quality of life was evaluated using generic (i.e., Medical Outcomes Study-Short Form-12
(SF-12))18 and disease-specific (i.e., Quality of Life Scale-Patient Version (QOL-PV))
measures.1%-21 Both measures have well-established validity and reliability. Higher scores
on both measures indicate a better QOL.

Study Procedures

The study was approved by the Committee on Human Research at the University of
California, San Francisco and by the Institutional Review Board at each of the study sites.
Eligible patients were approached by a research staff member in the infusion unit to discuss
participation in the study. Written informed consent was obtained from all patients.
Depending on the length of their CTX cycles, patients completed questionnaires in their
homes, a total of six times over two cycles of CTX (i.e., prior to CTX administration (i.e.,
recovery from previous CTX cycle), approximately 1 week after CTX administration (i.e.,
acute symptoms), approximately 2 weeks after CTX administration (i.e., potential nadir)).
For this analysis, symptom occurrence data from the enrollment assessment that asked
patients to report on their symptom experience for the week prior to the administration of the
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next cycle of CTX, were analyzed (i.e., recovery from previous CTX cycle). Medical
records were reviewed for disease and treatment information.

Data Analysis

RESULTS

Data were analyzed using SPSS version 20 (IBM, Armonk, NY). Descriptive statistics and
frequency distributions were calculated for demographic and clinical characteristics.

LCA was used to identify subgroups of patients (i.e., latent classes) with similar symptom
experiences.22:23 While the MSAS evaluates the occurrence, severity, and distress
associated with 32 symptoms, for this analysis and consistent with previous studies,’ 8 the
LCA was performed based on patients’ ratings of symptom occurrence. Since this analysis
was somewhat exploratory, only data from the enrollment assessment was used in the LCA.

LCA identifies latent classes based on an observed response pattern.242° In order to have a
sufficient number of patients with each symptom to perform the LCA, the MSAS symptoms
that occurred in =40% of the patients were used to identify the distinct latent classes. A total
of 25 out of 32 symptoms from the MSAS occurred in =40% of the patients.

The final number of latent classes was identified by evaluating the Bayesian Information
Criterion (BIC) and entropy. The model that fits the data best had the lowest BIC.28 In
addition, well-fitting models produce entropy values of =.80.27 Finally, well-fitting models
“make sense” conceptually and the estimated classes differ as might be expected on
variables not used in the generation of the model.26

The LCA was performed using Mplus™ Version 7.28:29 Estimation was carried out with
robust Maximum-Likelihood (MLR) and the Expectation-Maximization (EM) algorithm.22
Differences in demographic and clinical characteristics and QOL outcomes, among the
latent classes, were evaluated using analyses of variance, Kruskal-Wallis, and Chi Square
analyses. A p-value of <.05 was considered statistically significant. As was done in our
previous studies,530-32 based on the recommendations of Rothman33 and the large sample
size, adjustments were not made for multiple comparisons.

Latent Class Analysis

A total of 25 symptoms from the MSAS occurred in 240% of the patients (Figure 1) Using
LCA, three distinct latent classes of patients were identified based on their ratings of the
occurrence of these 25 MSAS symptoms. Fit indices for the candidate models are shown in
Table 1. The three class solution was selected because its BIC was lower than the BIC for
both the 2- and 4-class solutions. As summarized in Table 2 and illustrated in Figure 1, the
largest percentage of patients (50.0%, n=291) was classified in the “Moderate” class.
Probability of occurrence for most of the MSAS symptoms for this class was between 0.4
and 0.6. A second group, that comprised 13.9% (n=81) of the patients, was classified as the
“All High” class. Probability of occurrence for most of the MSAS symptoms for this class
was between 0.7 and 1.0. The third class, comprised of 36.1% (n=210) of the sample, was
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classified as the “Low” class. Probability of occurrence for most of the MSAS symptoms for
this class was between 0.1 and 0.4.

Differences in Patient Characteristics Among the Latent Classes

Table 2 summarizes the differences in demographic and clinical characteristics among the
latent classes. Compared to the Low class, patients in the Moderate and All High classes
were more likely to be female, significantly younger, reported a lower KPS score, and had a
higher comorbidity score. With the exception of the KPS and comorbidity scores, none of
the clinical characteristics (i.e., time since diagnosis, cancer diagnosis, types and number of
prior treatments, reason for current therapy, presence or number of metastatic sites) differed
among the latent classes. Patients in the All High class reported the occurrence of a
significantly higher number of symptoms (20.3 + 2.7) than patients in the Moderate class
(12.9 + 2.6). Patients in the Moderate class reported a significantly higher number of
symptoms than patients in the Low class (5.7  2.3).

Differences in Quality of Life Scores Among the Latent Classes

As shown in Figure 2A, for all of the scales on the SF12 as well as the Physical Component
Summary (PCS) and Mental Component Summary (MCS) scores, patients in the All High
class reported significantly lower scores compared to patients in the Moderate class. Except
for the General Health score on the SF12, patients in the Moderate class reported
significantly lower scores than patients in the Low class.

As shown in Figure 2B, except for the spiritual well-being subscale, patients in the All High
class reported significantly lower scores on the QOL-PV subscale and total scores than
patients in the Moderate class. Patients in the Moderate class reported significantly lower
QOL-PV scores than patients in the Low class.

DISCUSSION

To our knowledge, this study is the first to use LCA to identify three distinct subgroups of
patients based on their reports of the occurrence of 25 common symptoms prior to their next
cycle of CTX. Consistent with our previous studies,2>:6 approximately 14% of the patients
reported relatively high occurrence rates for all 25 symptoms. The mean number of
symptoms reported by the All High class (i.e., 20.3) is higher than the mean of 10 symptoms
reported in cross-sectional studies that did not use specific analytic techniques to identify
inter-individual variability in patients’ symptom experiences.! Equally important, patients in
the Low class reported an average of 6 symptoms which constitutes a fairly high symptom
burden. Findings from this study suggest that rather than simply reporting the mean number
of symptoms, future studies should employ the types of statistical approaches used in this
and other studies,2>-8 to be able to identify oncology patients at higher risk for increased
symptom burden. The reliance on mean values for total number of symptoms will over- and
under- estimate symptom burden and not allow for the identification of patients who require
more intensive symptom management interventions.

While none of the clinical characteristics, except KPS and comborbidity, was associated
with class membership, a number of demographic characteristics differentiated among the
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three latent classes. Consistent with previous reports,3435 younger patients were more
likely to be in the All High class. Several potential explanations may account for this
finding. Older patients may receive lower doses of CTX;36:37 age-related changes may occur
in the hypothalamic-adrenal-pituitary axis that mediate the occurrence of cancer-related
symptoms;38 or older patients may experience a “response shift” in their perception of
symptoms.3940 Other characteristics that differentiated among the classes were gender and
ethnicity with a higher percentage of women and non-Whites being in the All High class.
Additional research is warranted because findings regarding gender41-4% and ethnic#6:47
differences in the occurrence and severity of symptoms in oncology patients are
inconsistent.

Equally important, several socioeconomic characteristics were associated with a higher
symptom burden. The finding that marital status distinguished among the three latent classes
may be related to perceived levels of social support. In several studies, oncology patients
who reported higher levels of social support reported lower levels of depressive
symptoms.#8-50 While social support was not measured in this study, this hypothesis is
supported by the finding that patients in the Moderate and All High classes reported
significantly lower social functioning scores on both the generic and disease specific
measures of QOL. Consistent with previous reports,>1-53 patients in the All High class were
more likely to report a lower annual household income. The reason for this disparity
warrants investigation in future studies.

Of note, for both the generic and disease-specific measures of QOL, patients in the All High
class reported worse QOL outcomes than patients in the Low and Moderate classes.
Compared to the Low class, decrements in functional status reported by the Moderate (d =
0.5) and All High (d = 1.1) classes, represent not only statistically significant, but clinically
meaningful differences in KPS scores.>*° The effect size indicator (i.e., d) equals the
difference between the two group means in standard deviation units. Similar effect sizes
were found for the various subscales of both the generic and disease-specific QOL
measures. In terms of the SF-12 PCS scores, all three classes had scores below the United
States population mean score of 50. The effect size calculations for differences between the
Low and Moderate, as well as the Low and All High classes, in PCS scores were d=0.6 and
d=1.0, respectively.

For the SF-12 MCS scores, the Moderate and All High classes had scores below national
norms. The effect size calculations for the MCS scores indicated clinically meaningful
differences between the Low and Moderate (d=0.5) as well as the Low and High (d=1.3)
classes. Finally, the effect size calculations for the total score on the disease-specific
measure of QOL (i.e., QOL-PV19-21) identified clinically meaningful differences when the
Low class was compared to the Moderate (d=0.9) and All High (d=1.6) classes. Taken
together and consistent with previous reports,2>-8 these findings emphasize the significant
impact that the co-occurrence of multiple symptoms has on patients’ ability to function and
their QOL.

While consistent with previous reports,246-8 a surprising finding from this study is that
except for the decrements in functional status and severity of comorbidities, none of the
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disease and treatment characteristics were associated with class membership. The relatively
small and heterogeneous samples in terms of cancer treatment, may explain the lack of
associations between disease and treatment characteristics in previous studies. However, in
the current study, the large sample size, as well as the relatively even distribution of cancer
diagnoses, reasons for CTX treatment, and extent of metastatic disease across the three
latent classes suggests that alternative explanations are plausible. One potential explanation
for the lack of disease and treatment effects is that patients with a higher disease burden and
more severe symptoms declined study participation. Another explanation for the lack of
disease and treatment effects is that inter-individual variability in patients’ symptom
experiences may be associated with genetic and epigenetic determinants. This hypothesis is
supported by work from our research team and others on the association between a number
of candidate genes and individual symptoms (e.g., pain,3256:57 fatigue,>8-63
depression,30:64.65 sleep disturbance3?) in oncology patients. Studies are underway in our
laboratory to identify specific biomarkers associated with membership in the All High class
identified in this study.

Several study limitations need to be acknowledged. Patients were recruited at various points
in their CTX treatments. In addition, the types of chemotherapy were not homogeneous.
While we cannot rule out the potential contributions of clinical characteristics to patients’
symptom experiences, the relatively similar proportions of cancer diagnoses, reasons for
current treatment, time since diagnosis, and evidence of metastatic disease suggest that the
classes were relatively similar in terms of disease and treatment characteristics. While it is
possible that patients in the Low class were receiving more aggressive symptom
management interventions, the occurrence rates for the four most common symptoms (i.e.,
lack of energy, difficulty sleeping, pain, feeling drowsy, difficulty concentrating) were
relatively proportional across the three classes. The study used symptom occurrence rates in
the LCA and did not evaluate for changes over time in latent class membership. It is possible
that using ratings of severity or distress to create the latent classes would provide additional
information on inter-individual differences in the symptom experience of these patients.

In conclusion, findings from this study support the clinical observation that some oncology
patients experience a differentially higher symptom burden during CTX. Risk factors
identified in this study include: younger age, being female, being Non-white, lower levels of
social support, lower socioeconomic status, poorer functional status, and a higher level of
comorbidity. These high risk patients experience significant decrements in QOL. Future
studies will focus on the identification of molecular mechanisms that contribute to this high
risk phenotype, as well as the identification of latent classes using patients’ ratings of
symptom severity and distress.
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Figure 1.
Probability of symptom occurrence for the total sample (i.e., sample proportion) and each of

the latent classes for the 25 symptoms on the Memorial Symptom Assessment Scale that
occurred in 240% of the total sample (n=582).
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Figure 2A — Differences among the latent classes in the subscale and summary scores for the

Medical Outcomes Study-Short Form 12 (SF-12). All values are plotted as means + standard
deviations. Significant differences: For PF: Low>Moderate (p<.0001) >All High (p=.002).
For RP, BP, SF, RE, MH, and MCS: Low>Moderate>All High (both p<.0001). For GH:
Low>Moderate and All High (p<.0001). For VT: Low>Moderate (p<.0001) >All High (p=.
037). For PCS: Low>Moderate (p<.0001) > All High (p=.006).

Abbreviations: PF=physical functioning, RP=role physical, BP=bodily pain, GH=general
health, VT=vitality, SF=social functioning, RE=role emotional, MH=mental health,
PCS=physical component summary, MCS=mental component summary.

Figure 2B - Differences among the latent classes in the subscale and total quality of life
(QOL) scores for the Quality of Life Scale-Patient Version (QOL-PV). All values are
plotted as means + standard deviations. Significant differences: Physical, Psychological, and
Social Functioning subscales and total QOL scores: Low>Moderate>All High (both p<.
0001).
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Table 1

Latent Class Solutions and Fit Indices for Two- Through Four-Class Solutions

Model LL AlIC BIC Entropy

2 Class -8592.30 17286.59 17509.28 .83
3Class® ~—8404.48 16962.96 17299.17 .85

4Class  -8329.83 16865.66 17315.40 .87

aThe three class solution was selected because the BIC for that solution was lower than the BIC for both the 2- and 4-class solutions.

Note. LL = log-likelihood; AIC = Akaike’s Information Criterion; BIC = Bayesian Information Criterion

Cancer. Author manuscript; available in PMC 2015 August 01.



Page 15

Miaskowski et al.

NIH-PA Author Manuscript

(82) 01 (1)) zse (18) 92 8lym-UuoN
g<zpuet . ) .
210'=d ‘Tg'8=,X (9v) 0'65 (TT2) 872 (9sT) ¥'SL aNuM
Ao1uyye pauodal-§|as
€ pue z>T
1000°>d '6€'v2=¢* (s1) 926 (ev2) 5e8 (ovT) 569 (s1ewsay 95) JapusD
| we | ©@w | wu |
£>2>1
1000'>d '9€'90TT=4 | (L'2) €02 (92 62T (€2 Ls (Sz 30 10) swoidwAs SYSIN J0 Jaquinu Uesiy
26T'=d '68'T=4 _ (I FA] _ (znot _ (T1)60 _ JuaWsAjoAU 3pou ydwiA| Buipnjoxe seus dlreIselsW JO JBqUINN
0s8=d '00'T=4 _ @Dzt _ Dy _ (€1 ¥T _ plUaWaAjoAul apou ydwA| Buipnjour sauis o1elselsW JO JaquInN
T1e'=d '127=H _ €10z _ (@107 _ (18T _ SluaLUIeal) JaoUed Jolid Jo JaquinN
99z'=d ‘e€'T=4 _ v ve _ (6v) 82 _ re)re _ (s1ea) sisoufielp souls awiL
£>2>1
7000">d ‘66'8€=d (ov)z6 (s€) L9 (o¢e)zs 21025 alreuuonsand AlpIgIoWwoD paisisiuiwpe-J|as
£<z<I
1000>d ‘€2'8€=4 (811972 (911 T°6L (e01) 558 3103s SNJe)S BOUBLLIOMAd Asjoure
LTy'=d ‘88'0=4 (e'9) 692 (z9) g9z _ (9'9) 09z _ (zwy/B) xapur ssew Apog
g<zpuet
£00°=d ‘00°5=4 (52 vsT (0e) g9t (0e)gor (s1eak) uoneanp3
gpuez<T
200'=d ‘209=4 (ZT7) L'¥8 (z'er) 598 (#'TT) §'65 (s1eaf) aby
(as) ues N (@s)uesn | (as) ues N
%6°€T %005 %T92
SolsIeIs 18=u T62=U oTz=u
(€)WBIH IV | (2)ereBPON (T) Mo a1s18108 KBy

(zgg=u) sasse|D usre] ay1 Buowy sansiialoeleyd [ealuld pue alydelbowad ul ssaualayiq

¢ ?olgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2015 August 01.



Page 16

Miaskowski et al.

NIH-PA Author Manuscript

(8T) 222 (¥8) ¥'62 (09) 6'¢2 1UB1UI 8AIIRINJUON

192"'=d '8/9'2=;X (€9) 82, (z02) 902 (6ST) T'9L JusIUl 9AIRIND
JUBWIIEaI] JUSLIND J0) UOSeSY

(1) 012 (e9) g'8T (2) 6°ST 14 pue X190 pue A1abing

(8T) 222 (e9) 0'2e (z8) T'se 1 pue X1 40 ‘1Y pue A1abuns 1o ‘X LD pue A1sbing

yr1'=d '95'6=;X (9€) vy (LZn) evy (r2) L'Ge 1Y 10 ‘X 1.0 ‘Assbuns Ajuo

(om ezt (rv) €'6T (8v) ez Juawiea Joud oN
luswieal) Jadued Jolid

Q)29 (1€) 20T (€g)otr 190ued Bun

(81) 2'2C (€9) 9'1¢ (8g) T'8T 130ued 1e2160]023UAD

€80'=d LT TT=X wn e () v'se (89) v'ee 130ued |eunIsalUIONSED

(vv) €S (ezn) €Tv (18) 9'8¢ 130ued 1sealg
sisouBeip 1aoue)

>T

8£0'=d '95'9= ()99 (Te) L1 (onzs IsuodsaJ 883 J3p|3
£90'=d ‘2§'g=% (G z1e (89) 6'€2 (8¢) 5’81 _ qisuodsa a1ed pliyo

(LT) 0°€2 (ren) oLy (z6) €05 000°00T$ Ueys Jarealo

(91) 9'12 (ov) z'sT (1€) 6'9T 000'00T$ 0} 000'0L$

g<zpuet ) . _ . »

10000 ‘T8 zzemyi | (TP 6T (09) L2z (Te) 691 000°0/$ 0} 000'0€$

(0g) 5’07 (ov) z'sT (62) 8'ST 000°'0€$ LBy} ss97
3WOJUI Pjoyasnoy [enuuy
050'=d '66'G=¢" _ (61) 8°€2 _ (00m) 9°'%€ (e8) 0'6¢ _ (s8K %) pakojdws Apuanind
6.1'=d ‘s'g=1 _ 6Nz _ (g9) 922 (e) 0'9T _ (53K %) auoje sanI]

e<T
500'=d '08'0T=;* (v¥) 0°sS (68T) 9'59 (sST) SvL (s9K %) pasaued 1o paLLieN
_ (as) ues N _ (@s)uesn | (as) ues N _
%6'ET %005 %T9E
solsirels 18=U T62=U oTz=u

(€) WbIH IV | (¢)erelopoN (T) Mo oIs1e10 YD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2015 August 01.



Page 17

Miaskowski et al.

uoleIAap pJepuels = s ‘Adelayy uonrelpel = ] ¥ ‘pasenbs siajow = ZW ‘SIRAN [eSNIM = M ‘swreaBoliy = By ‘Adesayiowayd = X 1D :SUoneInIqay

NIH-PA Author Manuscript

'6 SeM pajenens sajis OlfEIselaL 4O Jaquinu feloL

(Te) 79z (T1) 52 (£9) ¥'sz SOJIS JaUI0 pue Sapou ydwiA| Ul esessIp d1jeISselalN
(zm) 0'sT (Tt sve (sv) a1 S1IS Jayo Ul aseasip anelselsw Ajluo
G89'=d 'v6'e=;X (mzte (99) €'6T (9v) 0°ce sisejsejow apou ydwA| Ajuo
(0g) 5°2€ (z6) L'TE (9)T'1E SISeISEIaW ON
S9)IS J1jelSeIs|N
(as) ues N (@s)uesn | (as)ues N
%6°ET %005 %T'9E
solsIeIs 18=u T62=U oTz=u
(€) WbIH IV | (c)erelopoN (T) Mo o1s1e10R YD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2015 August 01.





