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Abstract

This paper reviews factors associated with uptake of risk-reducing salpingo-oophorectomy by
women at increased hereditary risk for ovarian cancer, as well as quality of life issues following
surgery. Forty one research studies identified through PubMed and Psychinfo met inclusion
criteria. Older age, having had children, a family history of ovarian cancer, a personal history of
breast cancer, prophylactic mastectomy, and BRCA1/2 mutation carrier status increase the
likelihood of undergoing surgery. Psychosocial variables predictive of surgery uptake include
greater perceived risk of ovarian cancer and cancer-related anxiety. Most women report
satisfaction with their decision to undergo surgery and both lower perceived ovarian cancer risk
and less cancer-related anxiety as benefits. Hormonal deprivation is the main disadvantage
reported, particularly by premenopausal women who are not on hormonal replacement therapy
(HRT). The evidence is mixed regarding satisfaction with the level of information provided prior
to surgery, although generally women report receiving insufficient information regarding the pros
and cons of HRT. These findings indicate that when designing decision aids, demographic,
medical history, and psychosocial variables need to be addressed in order to facilitate quality
decision making.
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Background

Women at increased putative hereditary risk for ovarian cancer are faced with complex
information that needs to be cognitively and emotionally processed in order to make a high
quality decision about their risk management options 1. The two main options available to
women are increased surveillance and the uptake of risk-reducing salpingo-oophorectomy
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(RRSO), that is, the surgical removal of noncancerous ovaries and fallopian tube 2. There is
considerable evidence that simply screening for ovarian cancer (testing for CA125 levels
and transvaginal ultrasound) is both inefficient (with multiple false positives) and ineffective
(the majority of screen-detected cases are diagnosed at a late stage) 2. RRSO is the
alternative approach and has increasingly been shown to be an efficient and effective
strategy for reducing cancer risk 2. The guidelines for ovarian cancer risk management now
recommend RRSO at the completion of childbearing or by age 35-40 3. For premenopausal
women who test BRCA1/2 positive, RRSO has been associated with an 85-90% reduction in
ovarian cancer risk and with a 50-68% reduction in breast cancer risk, provided the surgery
is performed before the age of 50 426 for reviews see /8.

Patients considering RRSO must also weigh the potential disadvantages of the procedure,
including the risks associated with surgery, the effects of hormonal deprivation, and the
residual breast, ovarian, and peritoneal cancer risk after removal of the ovaries 249:10.11 (see
Table 1). The risks associated with hormonal deprivation are reportedly higher for women
who undertake RRSO before the age of 45 and some premenopausal women take hormone
replacement therapy (HRT) in order to reduce these risks 1213,

The percentage of women who opt for surgery varies considerably across studies 14.15.16.17
(Table 2) and reflects the heterogeneity of samples across studies with respect to the
influence of specific demographic, medical, and psychosocial variables on the decision-
making process regarding RRSO. These factors are discussed in detail in the next section.
The majority of women who opt for surgery do so within a year after undergoing genetic
risk assessment °:1819.20.21,22.23,24 ajthough the timing of the surgery seems to be, in part, a
function of the participants’ age 252627, In this paper, we review studies that examine the
patient factors involved in decisions about whether or not to undergo RRSO as well as the
impact of that decision on quality of life (QOL) after surgery. We searched PubMed and
Psychlinfo to identify relevant articles published in English between 2000 and March 2010.
The following search terms were combined: prophylactic oophorectomy, preventive
oophorectomy, decision making, predictors, and quality of life. Additional sources of
articles were references cited in identified papers. Studies were included if they were based
on women at high or moderate risk due to a family history of ovarian cancer and if the
findings focused on: 1. predictors of RRSO or 2. QOL issues following RRSO. We excluded
abstracts of presentations, book chapters, and studies that focused exclusively on self-
reported attitudes and intentions to undergo surgery. Regarding factors associated with
RRSO uptake, we examined 24 empirical studies and we report only statistically significant
findings. Regarding QOL we included 13 quantitative studies. In addition, we report
information from four qualitative studies 28.29.30.31,

On the Horizon

Factors associated with RRSO uptake

A number of predictors and correlates of RRSO have been identified (Table 2). In terms of
demographic variables, both prospective and retrospective studies show that older women
and women who have children are more likely to undergo surgery 20:32:33.34,35.36-38 (Tgp|e
2). Indeed, if one compares uptake rates of RRSO across similar age groups, the differences
across studies are not as pronounced (Table 2). Presumably younger women are less likely
to have completed their childbearing and are more concerned about their menopausal status
and that may be why younger age and not having had children are associated with delaying
surgery among mutation carriers 18:27.26_ Thyjs is not surprising since premenopausal women
who undergo surgery (as opposed to surveillance) have to deal with the sudden onset of
menopause, which is not only associated with infertility but also with medical and
psychological symptoms 3°. Finally, less educated women are more likely to undergo
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surgery 1940, A possible explanation for this finding is that less educated women prefer a
more definitive solution (surgery) in order to gain a higher sense of control?8: 41,

Among medical correlates of RRSO uptake, prospective and retrospective studies have
found that family history of ovarian cancer 22:41.27.36.4243 and personal history of breast
cancer 16.18.20,34.21,44.45 are associated with higher rates of RRSO (Table 2). In addition,
carriers of a BRCA1/2 mutation 19:37:33.34.38:42 are more likely to have RRSO, with several
recent studies showing that rates are highest among women with a BRCA1 mutation 25: 43,
Prophylactic surgery is more likely to appeal to women who want to decrease uncertainty
and maintain a high sense of control over their lives 29. Thus women who opt for risk
reducing mastectomy (RRM) choose to undergo RRSO as well 18:33,34.44.46

Psychosocial factors, both cognitive and affective, are also predictors of RRSO

uptake 22:30.324044 (Taple 2). Among cognitive factors, the importance of perceived risk is
highlighted in one study where both baseline perceived risk and perceived risk after receipt
of a genetic test result (positive, negative and uninformative) were explored as predictors of
surgery among familial high risk women participating in genetic testing 2. It was the former
that predicted RRSO uptake, indicating that pre-existing notions about personal risk
continue to influence one’s decisions, even after receipt of genetic counseling and testing
feedback. This is an important issue given that women tend to overestimate their perceived
risk for breast and ovarian cancer 847, Other predictive factors include personal values and
beliefs, such as perceiving one’s personal health as poor, viewing ovarian cancer as an
incurable disease, believing that surgery is beneficial, and believing that surgery will
provide a greater sense of certainty about controlling one’s ovarian cancer risk 4°. In
addition, in a qualitative study, the majority of women reported their sense of obligation to
their family to manage their personal cancer risk as a reason for undergoing RRSO 39,
Affective factors, in the form of worry and intrusive ideation, also play a significant role in
decision making 3240_ For example, in a retrospective study, women rated both risk-
reduction for ovarian cancer and reduction of cancer worry as important reasons for
undergoing surgery, but it was cancer worry that uniquely differentiated the women who
underwent surgery from those who relied on surveillance 32. Similarly, in a qualitative
study, many women who had witnessed a relative die from ovarian cancer were convinced
to have3%urgery 30, In contrast, fear of surgery was associated with the decision to forego
RRSO *°.

RRSO and QOL

The effect of RRSO on QOL has been examined in a few studies. Although the findings are
not universal 48, women who undergo RRSO report positive changes following surgery,
such as lower perceived risk about ovarian cancer (particularly among younger women), less
impact of cancer worry on their daily functioning, less anxiety about developing ovarian
cancer 8:33:36,39.47.49,50 and g higher sense of control over their lives 2°. Qualitative studies
have confirmed that the reduction of worry is a major benefit of the surgery and many
women reported feeling content that they have fulfilled their family obligations as a

benefit 28, Long-term QOL seems to be unaffected 51:33:47.9.45 a5 women may be adjusting
their QOL expectations to take into account the physical changes that result from hormonal
deprivation, a cognitive process termed response shift °2. The overwhelming majority of
women are satisfied with their decision to undergo surgery (86.4-97%) 33: 36 and report that
RRSO had minimal impact on their lives (93%) 2° (Table 2). In a qualitative study, some
premenopausal women who took HRT felt more conflicted about their decision to undergo
RRSO and expressed guilt about their inability to tolerate the symptoms associated with
menopause, particularly when their physician was not committed to the surgery 2°.
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The majority of women report that RRSO did not have a negative impact on their sense of
femininity, presumably because there is no external bodily change 4°. In a qualitative study,
only a minority reported that they felt older and less feminine following surgery 28,
However, both prospective and retrospective studies comparing women who had RRSO
with women who relied on surveillance for risk reduction show that those who underwent
RRSO reported an increased number of symptoms, such as hot flashes, vaginal dryness, a
reduction in sexual interest, a decrease in pleasure and satisfaction with sexual activity, and
painful intercourse 33:34:45 particularly among women who were not taking HRT 33:34.50,
Most of these symptoms appear to subside with time elapsed since surgery, although the
impact of surgery on sexual discomfort @ and perceived health®® seems to be greater in
younger women. Even so, a small number of quantitative 2948 and qualitative 293031 studies
identify a subset of women for whom distress is high after surgery.

The findings are contradictory regarding satisfaction with the information provided prior to
the procedure, with some women reporting that they felt that they were fully informed and
have participated in the decision process 4, while others report that they would have
preferred to have had more information 4. Several qualitative studies reported that after the
surgery, many women felt they had inadequate information to make decisions regarding
HRT 282931 an important QOL issue for those who are premenopausal 11:12:53,

Decision aids

Because of the complexity of the information that needs to be conveyed to women to enable
them to make informed decisions that are consistent with their values, studies have begun to
explore the role of decision aids 1923, Most decision aids aim to provide patients with
medical information and help them to systematically integrate that information with their
personal values in order to reach a quality decision, consistent with their personal
preferences 4. Although helpful, these tools do not take full account of the affective states
of women that interact with their cognitive states to influence decision making 345556, One
randomized study 23 examined the impact of an intervention aimed at maximizing
information processing and promoting informed and deliberate, value-based, decision
making among women who had received a positive genetic test result. Although the
intervention had no effect on their choice, women who had not had surgery at the time of
questioning and who had received the intervention had stronger treatment preferences and
experienced less decision uncertainty van 23, In a second randomized controlled study, the
intervention was administered prior to the receipt of the test result and was designed to
facilitate cognitive and affective processing of risk information provided 19. Over four times
as many women underwent prophylactic surgery in the intervention group as in the control
group (which received provision of general health information) 19. To the extent that early
adoption of risk-reduction strategies, such as RRSO, has a significant impact on lowering
medical morbidity, interventions that help women fully process the pros and cons of
different strategies may be useful in enhancing decision making.

Conclusions

A number of factors have been identified that are positively associated with RRSO uptake.
(Figure 1) These include demographic variables (older age, having had children, lower
educational level), medical variables (BRCA mutation carrier status, family history of
ovarian cancer, personal history of breast cancer, having undergone RRM), and
psychosocial variables (e.g., greater perceived ovarian cancer risk, elevated cancer-related
distress). (Table 2) Post-surgery, the majority of women are satisfied with their decision to
undergo RRSO and report positive QOL-related changes, including reduced perceived
ovarian cancer risk, reduced cancer-related distress, and an increased sense of

control 36: 4750 (Figure 1) Women who report the most surgery-related problems (e.g.;
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impact of surgery on sexual activity and hot flashes) were for the most part premenopausal
at the time of the surgery and did not take HRT 3450,

The evidence is contradictory regarding level of satisfaction with the information provided
prior to surgery and generally women feel inadequately supported with regard to their
decision concerning HRT#/. (Figure 1) Two randomized studies evaluated the impact of
interventions on decision making and found that interventions have positive effects on the
quality of decision-making® 23, In the future it will be important to design decision aids
that adequately address the cognitive-emotional sequellae of RRSO, particularly for the
subset of women who remain distressed regarding their cancer risk following the

surgery 48.50,
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Figure 1.

Factors associated with RRSO uptake, satisfaction with RRSO decision and pre-decision
information, and QOL impact of RRSO. Findings marked with an asterisk (*) have strong
support in the literature based on number of studies (=5) and aggregate sample size (=1000).
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Page 10

Advantages Disadvantages
RRSO Most effective form of ovarian Risks associated with the surgical procedure
cancer risk reduction
Associated with reduction in Adverse effects of hormonal deprivation (sudden onset of menopausal symptoms,
breast cancer risk, if performed increased risk of osteoporosis, increased risk of metabolic syndrome)
prior to menopause
Residual breast, ovarian and peritoneal cancer risk
Concern about adverse effects on sexuality
Concern that HRT may increase breast cancer risk, and thus reverse the beneficial
effects of the surgery on breast cancer risk
Surveillance | Noninvasive Multiple false positives

May reduce cancer mortality

Majority of detected cases are diagnosed at late stage

Does not reduce risk of ovarian cancer

Adherence issues
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Page 11

Miller et al.

(PgHd  —
(+) Wad -
(+) anym Buteg -
(+) o9 -
(1L aus 916uIS .
(+) pHO - SO —e2) zi7 = abe ueIps .
_sw 1Insal 13} . paseq a1uljD .
(+) 8By - g'gt :Ausbins onsuab Jo 1di3oal 88 =N . o
0} 3nsal a10jaq A1abins anIloadsolay .
aleLIeAluN 159) Jo 1d192a1 peY 35041 40 9492 . (pajoayeun
T WOy [eAIS)UI pue paldaye) (8002)
:s40101padd . Uelpa . %0, . sIaLLIRd Z/TVOYd . ‘e 18 Aingpeig .
‘paiodai Jou (21-12)
18na] aduealyiubis Inq Gy'ey = abe uesy - als a|buis .
‘(+) (%62 :0v> ‘%8L _
:0p< ) abe Joy 108440 9¢=N . paseq o1ulD .
Ue aq 0] sseadd -
q v (pevoayfeun aA1103dsold .
ajelreAIuN syuow pue pajoaye)
o ¥¢ sun SlaLed SI9LlBd 2/TvOdd (e002)
:$10101paid . dn-mojjo4 . e Buowe %9t - - PaipuIy £80¢H . ‘[e 18 ubjlog .
sypuow
(+) oYY _ ¥ :A18bins
011|nsal
(+) g09 _ 1581 J0 1d180a. (6L ausnn .
a woly [eAtaiul —0¢) St = abe ueips\ . SR
09 Uey ss3| UBIp3N . _ paseq a1u D .
uswiom 1oj (+) b - ) ovc=N -
4 (+) 3By s1eak aA0adsold .
areLeAIUN L°€ awn (sems (pa10ayjeun
T dn-mojjo} $S0J08 S30UBIAYIP pue pajosye) (6002)
's10101pald . UelIpa . JuRdIIUBIS OU) 94TG . sJaLLIRD Z/TVOYHd . |e 18 ameag .
3s1 pan1aolad Jamo] -
“10edw| . Stpuow 9e'e (7]
:Assbuns o} —¢2) Gy = abe ueipay - ausnNA .
() envwodg - HoRENNSU0D = -
woJj ¢S=N " 3seq d1ul .
m?v SIA QY < _ awin uea| . paseq owulio
(%TH—2T) S181Uad (peyoayyeun) siatired annadsoey .
arelIeAlun sieak $S010R SALIBA . 2/TvOyg 10 Jsdued
£2°¢ sown dn UBLIBAO 10} USWOM (9002)
's10101paid . -MOJ |0} UBSIN . %E'.LT . >s1 ybiy 1o ayeIapolN . ‘e 18 Uy .
0SyY pey oym
10edw| /s10101padd dn-mojjo4 1U8243d uonreindod Apnis Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

0S¥y JO asn ay) Jo si0101pald Juediiubls Buinioday saipns

¢?olqel

NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.



Page 12

Miller et al.

0T=N .
syuow
9'¢ :A1abuns Bunsay
011|nsal 2118uab 01 Joud OSHY
dn-mojjo4 ay} o Liels 159} JO 1d182a. pey oYM UBLIOM aps ajbuls .
8} 81048 NG ey woJj [eAssul pue gg ueyy sebunok paseq oD .
aney 03 A|a1] aI0 - UeIpsN L] UaWoM papnjox3 .
. annadsold .
aleleAlun syjuowl (pa10ayeun
'z awn dn pue paloayfe) (z002)
'$40101pald . -MO0]|0} UB3IN . %85 . sIaled Z/TvO4d . ‘e 18 nedy .
A11om Buionpay -
areLieAnn
TelreAnniy (99
(+) spouad Jo sso - —Ge) T°0G = abe ues|\ .
(+) Bulusalos 8z = N :dnoif jouod .
10 SSBUBAIAYS |\
noqe ALIoOA - 0€ = N dnoJb [eaibing .
_ Jaljea sieak g 0}
el-) auwn Aianoody - T pataisiBal ysu ybry
_ 0] aJeJapow Je os|e
(+) Auiom Buronpay dnouf uosiredwo) .
(+) 4511 Buronpay - J19114ed SJeak G 01 T UO 1S 216U1
(+) aby - parelado alam UsWOAN . WS 8Ibuls b
9seq d1ul .
ajelreAIUN Kiois1y paseq oo
Aliwrey uo paseq aAI9adsonay .
110198} Buiew-uoIsIoap Yoes 104 Huned s ybiy Jo aresspow
aoueniodwi ul sdnoub [ealbians-uou pue e USWOM pajdajeun (1002)
1e2164NS UsaMIaq S8auBIaIg :510101pad . VN VN pue PaJIBLY . ‘210 Ag .
alIs a1buIs "
8T< by . paseq J1uID .
(+) TvOud - xeak %82 :J811Ied Y
. w‘_mm uolreinw gyodg . TTZ=N . m>_“owamo._n_ L]
aleleAlun 677 dwn
dn-mojjo} %2S a11ed “(pajoaygeun) (6002)
:$40301pald . uelpaN . uonEINW TyD¥g . SI81IeD Z/TVYDNg . ‘e 18 sueA3 .
HY -
anym Bulag -
HO -
by -
ajeleAn
0Osyy pey oym
10edw| /s10101padd dn-mojjo4 U843 uonreindod Apnis Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.



Page 13

Miller et al.

Buluonouny jenxas
uo 1oedwi annebaN -
SI panladsad J1amo] -
AvIxue ssa -
uolisioap
Yum palysies 9%/6 -
ajelreAIUN
:0edw] . (GL-0€)
(4) W _ 18/ = obe ues|N .
“ (22¥ = N) 8duej[1anIns
+) ¢/TvOd8 - pey oym (pa1oayyeun
(+)og - pue pa1oaye) aNsnINA .
. uswom st ybiH . paseq 21uIlD .
3 - _
(+) 8bv (69 = N) OSu [eUOI235-5501D) .
areLreAIUN pey oym (pa1oageun ’
o pue pajoagye) (S002) e
1$10101pald . VN VN UBWOM st ybiH . 19 esuljepeln .
payodai Jou
S|aAs] douedIyIubIS
g ‘0syy
peyY OyM sialLied-uou
Buowre punoy Og
UM UBWIOM BIOIN -
(%) G/'eG = abe ueapy .
05 > 01 pajedwod
usym (%68) 05 96 = N :SIaLUIEI-UON .
< dnoJb abe ui punoy
aJe sabejuaiad _ 14
J1aybiy) g/Tvoug - =N SIaLLIed Z/TVOud .
suOSeal SNoLRA
ajelreAIuN (3Insa1 153} !
oo - s 0 il Sk s
’ : Joud asoy3 J0 %0Y) 26
spoylew S13111ed-U0U JO 948T . Oym usiom papnjouj . aus a|BuIS .
90UB||IBAINS U1 1SN} JO YoeT] - j|nsal 3|nsal 1s8] juaned ay} o uibuio paseq A1 .
Aoixue jo uononpay - 1591 23uab anaua Jo 1diada O1UU13 3} UO paseq o
’ ’ Jo 1diaal 01 Joud A1abins suoneInw Jspunoy 1o} aA10adsoley .
3SH JO uonoNpay - Jaye sreak pey 3s0U} JO 94TT . Bunsay Jusmispun oym
: : =T :aWn UBWOM pajoajeun (9002)
:A1abans Buiney 1o} suosesy . dn-mojjo4 . SJalLIed JO %8/ . pue paloayy . ‘e 18 wesy] .
(82-5¢)
G9'9y = abe uealN .
0OSydy pey oym
10edw| /s10101padd dn-mojjo4 U843 uonreindod Apnis Apms

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.




Page 14

Miller et al.

0F—GE Ul ueyy
G—0t dnoub abe ui
sabejuaalad JaybiH

90§ ¥5< .
%06 ¥S-0% .

08-0€ dbuer 3bY

paseq 211D

anndadsold

‘Syjuowl %TY :0v—GE . 09=N .
alelIeAlun 9¢ :awn (0002)
dn-mojjo} "GE < UBWOM SIalled ‘e 18 180qJ18H
'$40301paid . uelpain . 31016118 30 %9 . pe1oagyeun Z/TvYOud . -siaflay .
0G=< USWIOM 9¢ .
alIs a|buis .
0G> USWOM 65 .
11 abess 1e asoy uey) paseq o1ullD .
A1a1] a1ow | abeys . 66 =N .
: B syuow aA1198ds01d .
e 1M UBWIO, . :
og yu M g :A1abuns G uey) Jajealb aby .
aeLIeAIuN 0} }|nsal 1sa} (€002)
T a118uab wouy slallies ‘e 18 180G J18H
:S10101paid . awin uesy . %61 ] pa1dsjje ¢/Tvodd . CIE -
AK1abuns Jo suyauag -
a|qeJnaul
SI 190UBd UBLIBAQ -
Y)[eay paAlsdlad -
uoreanp3 -
alereAn N
+)
AK1abuns Jo suyauag -
(+) Aurepsd
asealoul [Im A1abing -
(+) a1qeanoul
SI 190UBd UBLIBAQ -
(+) su panladiad -
(—) Yesy pantaased -
(+) ssansia -
(+) )
snyess [esnedous|y - 1G'Ly = abe ueay -
(=) uoneonp3 - 09T =N .
aAsHINA .
(+) pariein _ Burreagp|iyd paejdwd .
: 9seq J1ul .
(+) oby - syjuow g GE Uew) JaIeID . paseq AUID
:Kiabuns 0y UoI1e)NSU0D aAIads0Ig .
areleAlun uol17e}NSU0d Bunsay onsush (pa10ayjeun )
C Wody [eAss)ul [er}ul Jo suyjuow pue pajoaye) (2002) '|e
:S10101paid - Uelpsiy . CT Ulyum %t L . SIaLlIed 2/TvOud . 18 eXsuljepel\ .

1edw]| /s10101padd

dn-mojjo4

0OSyd peY oym
1U8243d

uonreindod Apnis

Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.



Page 15

Miller et al.

(-) uoneonpz

alls a|buis .
(+) z/1voug - paseq aIUND
- syuow _ i .
(+) uonuania| 9 :JInsal L2 =N "(pe1oayeun annvadsold .
SIRLIBANIN 158) 9118USB pue paloayye)
T wouy swn dn ¢/TvDH4 10} palsel (S002)
'S40101pald . -MO0]|04 UBSIN . %09 . uswom st ybiH . ‘1813 BN .
() 1vowe - (62-52) 8'9Y = a|duwres SN =
(+) H4 - Peu oy ale ey ) paseq a1ul1D
sieak =N o '
+) ab - - L1S=N -
(+) 3By G Insal an11vadsold .
SIRLIEAIN 158) 9118USH (pa10ayyeun
wouy awiy dn (gg ueys pue paoaye) (8002)
:$40301pald . -MO0]|0} UBBIN . Jayealb abe) 95/9 . SIa1ed Z/TVYDHd . ‘e 18 94[e21BIN .
%LY 10L< . (62
- 'O = abe ues .
%66 :0/-T9 . G2) 697 N
%9 :09-T7 = CO=N
. suoseal
%S :07-9€ - Jayo Joy pawioylad
077 "Ce— . 950U} pue uonoanpal
%¢¢C -G€—GC st 1o} pauogiad ausninn .
(3Insau 1591 salIabins usamiaq paseq d1ulD .
(+)og _ ] a18uab Jo 1d192a1 0} ysinbunsip Jou pig . o
SIeak ¢ :3Insal Jo1d 85043 JO %TY) . aA193dsold .
ateLeAun 158) 9113USB (pajoayeun
C woy awiy dn (%€29 pue pajoajse) (£002)
:$10101padd . -MOJ[0} UBBIN . -6°8¢ :abuel) %S . SI811Bd Z/TVDHd . ‘e 19 94[eIBIN .
(08
—52) 9'SP :abe ueay .
1192=N .
suoseal
Jayo Joy pawuoylad
asoy} pue uononpal SN -
YsH 1o} paulioglad paseq o1uID
saliabins usamiaq aAN0adsold N
_ 's1eak ysinBunsip 1ou pig . ’
(+) o8 o
6'€ Insal Jeuorjeulaiu| .
ateLieAun 1591 2118Uab (AemioN) 9%g. (paroayyeun
T woJy awn dn 0} (pue|od) %6'vS pue pajoaye) (8002)
'S10101pald . -MO]|0} UBBIN . woJ) paLren abuey . sIalled Z/TvYO4d . ‘e 18 94[e21BIN .
Y%ly ‘SE> . SN .
OSyd pey oym

1edw]| /s10101padd

dn-mojjo4

JusdJad

uonreindod Apnis

Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

PMC 2011 November 1.

in

available

)

Clin Cancer Res. Author manuscript



Page 16

Miller et al.

(se

J3A0 UBWOM
lo} syuow
€T) sypuow
¢ :A1abins
013|nsal

159) 9119Uab
woJy [eAIdMul

=< UBWOM .
(+) HD _ uelIpa\ . 0S 144 paseq
0G > USWOM GOg . uone|ndod .
sieak
(+) 8By - . _
0T ‘3nsal 90£=N . aAndadsonsy .
ajeLEAIUN 158) 9118Uab
woJy awn (peroayyeun) (0102)
:$40)01pald . dn-mojjo4 . %S/ . SIaled Z/TVD4d . ‘e 18 aNAIS .
H4 -
auljaseq 1e XS PanIadiad -
Tvodd -
ayeLeAnNA
(+) H4 -
I -
(+) Auom (Gz<) L :abe uesiy . aus ajbuIs .
(+) >s1 pan1adlad - =
04 SJa11Ied-UON . 68¢=N . paseq a1ul|D .
() Tvoua - Symiow
2T ynsau %S (pajoayeun annoadso.d .
aleLIeAIUN 159} 9118Ub ‘SOAIRLLIOJUIUN . pue pa1oajJe)
oy awn 2/TvOYg Joj palsa) (e002)
:$40301pald dn-mojjo4 . 9%/ :SIalIeD . uawiom st ybiH . ‘e 18 ZUeMYdS .
(+) o1 - %ST 9V :Gy< . (TTI-0'6T)
@HY - stpuow USTITSr-Ty = Lggy SbeueaN ausalbuis -
_ 9y :A1abuns . T '90T=N . aseq d1ul .
(+) aby 01 1nsal %26'9T:07—9E . 90T=N paseq oo
aleLeAun 1591 2118Uab ‘0l L°0T 1GE> . (paoayeun annadsold
T Wiouy [eAld)ul pue pajoaye) (9002)
:$40)01pald . uelpaN . %E'T9 . SIaled Z/TYO4d . ‘e 18 J3[3WydS .
S.whlﬁ.wmv alIs 916uIs .
¥ _ /'l = obe ues\ .
(+) og . .MEMOE o paseq aIulD .
(+) by B y'e :A18bins 6.T=N .
0} }|nsal aAndadsold .
areleAlun 1581 2118Uab (pa10ayjeun
T WoJy [eAIs)UI pue paldaye) (z002)
:$40301pald . uelpaN . %€°05 . SI81LIBd 2/TVOHd . ‘e 19 48N3Yd2S .
OSyd pey oym
10edw| /s10101padd dn-mojjo4 U843 uonreindod Apnis Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.



Page 17

Miller et al.

192UBD UBLIBAO JO AI0ISIY Aflwey *Hd,

PI1yo duO 1583 1€ Sty :HD

p

Awoyosisew Buronpal su ”_\,_w_w_o

195U 1se8Iq Jo Aloisiy Jeuosiad :0g

q
109149 aAlrehau ‘,—, pue 1981a aAnisod g
2/Tvodd -
ajeleAlNIA
(+) 490uUED J5ERIQ
10} Juawiyeal Jo ued _
se Awojas)sew [e3o | - 0G=< UBWIOM 6Z .
(+) ydo0 _ 0S > USWOM 98 .
¥8G6 =N .
(+) LdH -
suoseal
(+) H4 - J3U0 10} JO UOI3INPaI
) Sl 10y pawloyiad
3Jam salafins
aseasip afels Jamo - ;
1P 9bEY L Jay1aym Jeajoun . aus j9buIS .
(+) o8 - Jesjoun sjuedionJed paseq 211 .
(+) zrtvoud - 1O 193] sty .
annodadsoney .
aeLIeAlun (par0ayyeun pue
Pajoae) Z/TvOud (9002)
:$40)01pald . '0SyY pey %81 . 10} PalSa) UBWOAN . e 19 19AN .
Buluonouny
|enxas uo 1oedwi aAlehau
payiodal ] 4H UO 10U USWOAA -
dnoJb aoue||1anIns
0} pasedwod uaym Alaixue
J199UBD Ul UOIIINPa J8lealo) -
UOISIOaP UM PBISIES %98 - (5L
10edw| . —6T) O :9be uelpa|\ .
_ ausnnA .
(puan) (+) H4 - 89=N .
paseq o1ulo .
(+) aby - . 0osyy %6 st
sleak € :ynsal 10} papusWIWOodal aYeJapow pajdayeun . aAI119ads0ld .
deLeAIUN 158} 9ndURB UBWIOM JO %01 .
wouy awn dn %16 (z002)
'$40301pald . -MOJ |0} UesIA . 1€101 JO %¢'€C . ist by paroagyeun . ‘e 18 J9y1L .
0OSydy pey oym
10edw| /s10101padd dn-mojjo4 U843 uonreindod Apnis Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.



Page 18

Miller et al.

s||1d aAndaoeU0D [810 JO BSN ”n_oor_

Awoydaioydoo-obuidies [esare|iq ”Omm_m

Awojosisew [esare|iq ”_>_m_,,

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Clin Cancer Res. Author manuscript; available in PMC 2011 November 1.



