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ORIGINAL INVESTIGATION

Cost-effectiveness of a Single Colonoscopy
in Screening for Colorectal Cancer

Amnon Sonnenberg, MD, MSc; Fabiola Delco, MD, MPH

Background: A single colonoscopy at the age of 65 years
has been recommended as a potential option to screen
for colorectal cancer. This study compares the cost-
effectiveness of 2 screening programs based on a single
or repeated colonoscopy.

Methods: The cost-effectiveness of screening is ana-
lyzed with a computer model of a Markov process. A hy-
pothetical population of 100000 subjects aged 50 years
undergoes a single colonoscopy at the age of 65 years or
repeated colonoscopy every 10 years starting at the age
of 50, Transition rates are estimated from US vital sta-
tistics and cancer statistics and published data on polyp
incidence, patient compliance, and efficacy of colonos-
copy plus polypectomy in cancer prevention. Costs of
screening and cancer care are estimated [rom the 1998
Medicare reimbursement data using the perspective of a

Results: Compared with no screening, the incremental
cost-effectiveness ratio of a single or repeated colonos-
copy amounts to $2981 or to $10983 per life year saved.
respectively. A single colonoscopy saves most life years
if done at the age of 60, but becomes most cost-effective
after the age of 70. Depending on the level of compli-
ance, repeated colonoscopies save 2 to 3 times more lives
than a screening program based on a single colonos-

copy.

Conclusions: A repeated colonoscopy every 10 years of-
fers better prevention against colorectal cancer and rep-
resents a medically more desirable screening option. 1f
high costs or low patient compliance renders this op-
tion not feasible, a single colonoscopy at the age of 65
would represent a highly cost-effective alternative.

third-party payer.

Arch Intern Med. 2002;162:163-168

From the Gastroenterology
Section, Department of
Veterans Affairs Medical
Center, and the Division of
Gastroenterology, University of
New Mexico, Albuquerque.

EVERAL ECONOMIC analy-

ses'? have shown that screen-

ing of asymptomatic elderly

subjects by colonoscopy

would represent a cost-
effective means to reduce mortality from
colorectal cancer (CRC) in the general
population. In a head-to-head compari-
son,” colonoscopy once per 10 years was
found to be more cost-effective than a
screening strategy based on flexible sig-
moidoscopy every 5 or 10 years and an-
nual fecal occult blood tests. Although
screening with either flexible sigmoidos-
copy or fecal occult blood testing was
cheaper than screening with colonos-
copy, in the long run colonoscopy pre-
vented more cancers and saved more life
years. The seeming cost advantage of the
2 cheaper screening programs became ne-
gated by subsequent costs for care of can-
cers that the initial screening by [ecal oc-
cultblood testing or flexible sigmoidoscopy
failed to prevent. The cost advantage of
colonoscopy over the other screening op-
tions held up under a wide range of medi-

cal and economic conditions. Even if per-
formed every 10 years, however, screening
colonoscopy of the entire adult popula-
tion older than 50 years would lead to ap-
preciable health care expenditures.®® Be-
cause of the high costs, predicted low
patient compliance, and potential for com-
plications associated with repeated colo-
noscopies, some researchers*’* have rec-
ommended a 1-time only screening
colonoscopy during the entire lifetime. The
highest yield in life years by preventing
death from CRC would be achieved if the
only colonoscopy per lifetime were sched-
uled between the ages of 65 and 70 years.*
To our knowledge, the outcomes of 2
screening strategies based on a single or
repeated colonoscopy have not been com-
pared in a head-to-head comparison. The
present study, therefore, aims to evaluate
the cost-effectiveness of a screening pro-
gram for CRC based on a single colonos-
copy. The 2 screening methods, single vs
repeated colonoscopy, are compared for
the number of prevented CRCs and the
costs spent per life year saved.

WWW ARCHINTERNMED.COM
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MATERIALS AND METHODS
MARKOV MODEL

The cost-effectiveness of cancer screening is analyzed by a
Markov process, using a spreadsheet (Excel; Microsolt, Red-
mond, Wash).” Medical events are modeled as transitions
of patients among a set of predefined health states, the oc-
currence of each transition being governed by a probabil-
ity value (Figure 1). The circles in Figure 1 symbolize the
various health states, while the arrows symbolize transi-
tion probabilities among them. The time of the analysis is
divided into equal increments of 1 year, during which pa-
tients may cycle from one state to another. The initial popu-
lation is composed of 100000 subjects aged 50 years who
at the start are offered the screening colonoscopy. Depend-
ing on the initial compliance rate, subjects undergo a colo-
noscopy or enter the pool of noncompliant persons. After
a normal colonoscopy result is obtained (there is no ad-
enomatous polyp), subjects enter a new state labeled “sia-
tus postcelonoscopy.” In subjects compliant with a re-
peated screening, a colonoscopy is scheduled every 10 years,
In the case of an adenomatous polyp, surveillance colo-
noscopy is repeated every 3 years until adenomatous pol-
yps are no longer found. Subjects in any Markov state can
develop CRC, the probability being given by the age-
specific incidence rate. The likelihood of developing can-
cer is reduced in subjects after a normal colonoscopy re-
sult or alter a polypectomy, depending on the rate of
preventive efficacy assigned to the procedure. The time for
which colonoscopy plus polypectomy provide protection
against CRC is equal to the screening interval, The popu-
lation in each state is also subjected to the annual age-
specific death rate of the US population.'® Screening by a
single colonoscopy at the age of 65 years is modeled simi-
larly to screening by multiple colonoscopies (Figure 1).
However, no repeated colonoscopy is scheduled after the
initial colonoscopy or after a successful polypectomy. Be-
tween the ages of 50 and 64 years and after the age of 75
years, subjects are exposed to the age-specific incidence rate
of CRC without any potential protection [rom colonos-
copy and polypectomy.

TRANSITION PROBABILITIES

The transition probabilities built into the model and their
range tested in the sensitivity analyses are listed in Table 1.
Under baseline conditions, subjects are assumed 1o be com-
pliant with the screening program. In the sensitivity analy-
ses, the compliance rates are varied within the ranges shown
in Table 1. In a multicenter trial" of compliance rates, 45%

ol a random population accepted the offer of a screening
sigmoidoscopy. Because no reliable data on colonoscopy
are available, to our knowledge, compliance with the ini-
tial colonoscopy is estimated to be similar to that reported
for flexible sigmoidoscopy. An 80% compliance rate for re-
peated colonoscopy is based on similar rates reported for
repeated sigmoidoscopy and surveillance colonoscopy af-
ter polypectomy.''"!* The prevalence rates of adenoma per
10-year age groups are available through autopsy stud-
ies.'?! Anannual 1% incidence rate is calculated as theav-
erage difference between the prevalence rates of 2 consecu-
tive age groups. The annual age-specific incidence rate of
CRC is taken from published statistics of the Surveillance,
Epidemiology, and End Results Program.'® The efficacy of
colonoscopy in reducing the incidence of CRC is esti-
mated [rom data of the National Polyp Study.'* Of all sub-
jects with CRC, 40% are assumed to die of their disease.'®

EFFECTIVENESS AND COSTS

The effectiveness of screening is measured in life years
saved through prevention of death from CRC, The life
years lost by the age-dependent fractions of patients dying
prematurely of CRC are accumulated for each cycle dur-
ing the entire expected lifetime. The life years saved
through screening correspond to the difference in life
years lost [rom cancer-related deaths between 2 Markoy
models with and without screening.

Medical, surgical, and diagnostic services are as-
signed code numbers using the physicians’ Current Proce-
dural Terminology™ or diagnosis-related group® to iden-
tify the health care resources used for each patient. The code
numbers are converted into costs for each health care re-
source used (Table 1). The costs represent the average pay-
ments allowed for each coded procedure by the US Health
Care Financing Administration during fiscal year 2000. The
cost also includes the possibility of hospitalization for bleed-
ing or perforation after endoscopy with or without poly-
pectomy. '™ The most recent cost estimates for the medi-
cal care of subjects with CRC range between $40000 and
$45000.*** All future costs arising from screening or care
of CRC and all future life years saved through screening
are discounted by an annual rate of 3%."

The incremenial cost-effectiveness ratio compares each
type of intervention with the previous less effective option,
including a strategy of no screening. The incremental cost-
effectiveness ratio is calculated as the difference in costs di-
vided by the corresponding difference in effectiveness.?**"
In the present analysis, a negative incremental cost-
effectiveness ratio indicates that a strategy would save lives
and cost less than the comparative strategy of no screening,

— .

BASELINE ASSUMPTIONS

Table 2 shows the outcomes of modeling screening pro-
grams to prevent CRC. The total number of CRCs rep-
resents all cancers to be expected during the remaining
lifetime of a cohort of 50-year-old persons without screen-
ing. Under baseline conditions, screening by a single colo-
noscopy prevents 23% of all CRCs, compared with 75%

prevented by screening with multiple colonoscopies. The
higher fraction of cancers prevented through screening
with repeated vs single colonoscopy also results in more
life years saved. The [ewer colonoscopies in single vs re-
peated screening translates into fewer complications. In
the repeated colonoscopy program, 85% of the total costs
arise from the endoscopic procedure itsell. By contrast,
the endoscopic procedure contributes only 28% to the
total costs of the single colonoscopy screening program.
In the latter program, the largest fraction of costs stems

ARCH INTERN MED/VOL 162, JAN 28, 2002
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{yom care for unprevented cancer. The total costs of man-
uging CRC increase going from no screening to single and
{hen to repeated colonoscopy. At the same time, the el-
lectiveness of screening, as evidenced by the number of
lile years saved, increases in the same order. Compared
with no screening, single colonoscopy represents a cost-
¢llective screening strategy of less than $3000 per life year
saved, Repeated colonoscopy triples the overall amount
ol life years saved at the added expense of $14878 per
additional life year saved compared with a single screen-
ing colonoscopy (Table 2). Compared with no screen-
ing, repeated colonoscopy is associated with an incre-
mental cost-effectiveness ratio of $10983. In subsequent
| -way sensitivity analyses, the outcomes of the 2 screen-
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Figure 1. Markov state diagram of screening for colorectal cancer (CRC)
by repeated colonoscopy. Circles indicate various health states; arrows,
transitions between the various states; and noncompliant, subjects
noncompliant with initial or repeated colonoscopy.

ing strategies are further evaluated by systematically vary-
ing all assumptions built into the models.

VARIATIONS OF COMPLIANCE RATES

Because the initial compliance determines how many per-
sons enter the screening program, it influences in a lin-
ear fashion the overall number of cancers prevented and
the total costs of the screening program. The incremen-
tal cost-effectiveness remains unaffected. For obvious rea-
sons, any decrease in the repeated compliance rate al-
fects only the program composed of multiple endoscopies.
It reduces the overall number of cancers prevented and
the number of life years saved through colonoscopy. The
loss in compliance for test repetition makes the pro-
gram of multiple colonoscopies become more similar to
the program of a single colonoscopy. Because the inci-
dence of CRC is characterized by an age-dependent in-
crease, the yield of screening colonoscopy increases with
age. The program of multiple colonoscopies initiated
at the age of 50 years is especially hurt il many subjects
leave the screening program after the first or second
colonoscopy, before they come to benefit from the higher
elfectiveness of the screening program at an older age.
Assuming a compliance rate of 80% with repeated colo-
noscopy results in an incremental cost-effectiveness ra-
tio of $20533 per additional life year saved compared with
a single screening colonoscopy and $13081 compared
with no screening,

VARIATIONS OF COSTS
A lesser efficacy of colonoscopy plus polypectomy in pre-

venting CRC reduces the overall effectiveness of both pro-
grams similarly, ie, fewer life years are saved. Because the

Table 1. Baseline Assumptions and Range Tested in the Sensitivity Analysis*
= e ——— —
Variable Baseline Model Sensitivity Analysis Source
Incidence of adenomas per year, % 1 0-6 Riff et al" and Williams et al**
Screening Interval for colonoscopy, y 10 3-10 Winawer et al*
Surveillance interval after polypectomy, y 3 1-5 Winawer etal*
Compliance, %

With initial colonoscopy 100 45 Atkin et al™

With repeated colonoscopy 100 80 Winawer et al'*
Efficacy of colonoscopy in preventing CRC, % 75 50-100 Winawer et al"*
Bleeding, %

Colonoscopy 0.15 Haert and Classen™

Polypectomy 2.00 Waye et al'®
Perforation, %

Colonoscopy 0.20 Haert and Classen™

Polypectomy 0.38 Waye et al'®

Sigmoidoscopy 0.01 Waye et al'”
Mortality from CRC, % 40 Ries et al'®
Annual discount, % 3 Weinstein and Stason'®
Expenditures, $t

Colonoscopy 696 100-1000

Polypectomy 1004 150-1500

Bleeding 4360 oy

Perforation 13000 -

Medical care for incurable CRC 45228 60000 Lee et a

*CRC indicates colorectal cancer: ellipses, unchanged data in the sensitivity analysis or absence of particular references for cost data.

tincludes professional fees and facility costs.
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Table 2. Outcome of Screening Programs to Prevent CRC*
Screening Option

Variable No Screening Single Colonascopy Multiple Col
Expected No. of CRCs without screening 5904 5904
No. of prevented CRCs 0 1352
Pravented/total CRCs, % 0 23
Life years saved 0 2604
No. of colonoscopies 0 86184

Diagnostic (without polypectomy) 0 77 566

Therapeutic (with polypectomy) 0 8618 36 546
No. of bleeding complications 0 289 1224
No. of screening-related perforations a 188 797
No. of screening-related deaths 0 9 a7
Costs, $

Colonoscopy 0 41091209 189667 598

Care for CRC 136452922 108124901 34113230

Total 136 452 922 144216110 223780828
Increment of costs/saved life yeart i 2981 14878
Increment of many colonoscopies vs none e 10983

*CRC indicates colorectal cancer; ellipses, data not applicable.

tincremental cost-effectiveness ratio, comparing each 2 consecutive screening options.

costs of colonoscopy remain unaffected by changes in ef-
fectiveness, the incremental cost-effectiveness ratios of
both programs increase. For instance, a decrease of the
efficacy rate from baseline of 75% to 50% increases the
incremental cost-effectiveness ratio of single and re-
peated screening to $10872 and $22909, respectively,
compared with no screening,

The incremental cost-effectiveness ratio ol both
screening programs (compared with no screening) de-
creases with decreasing cost of colonoscopy. If the colo-
noscopy cost decreases below a certain threshold, screen-
ing saves more money from preventing cancer than the
money spent on the screening procedure itsell, For in-
stance, varying the cost of colonoscopy between $100 and
$1000 changes the incremental cost-effectiveness ratio
of asingle colonoscopy between -$5664 and $19 309, the
threshold for the cost per colonoscopy being $304. Sec-
ondary to the larger number of colonoscopies involved,
the program of repeated screening is more sensitive to
changes in the colonoscopy cost. Varying the cost of colo-
noscopy to between $100 and $1000 changes the incre-
mental cost-effectiveness ratio of repeated colonoscopy
to between —$2086 and $35661. The threshold cost per
colonoscopy is $150. Because complications ol colonos-
copy make the procedure overall more expensive, changes
in the incidence or the cost of complications affect the
outcome as similarly as the colonoscopy cost. Second-
ary to their relatively infrequent occurrence, however,
the overall impact of complications on the cost-
effectiveness ratio is rather small.

The introduction of new and expensive chemo-
therapy for advanced CRCs, such as raltitrexed, irinote-
can hydrochloride, and oxaliplatin, may increase the costs
associated with cancer care.” As a general rule, more ex-
pensive cancer care renders prevention a more cost-
effective medical option. Fewer cancers are prevented and
more costs arise from cancer care in the single vs the re-
peated screening program. Therefore, screening with a

single colonoscopy is more sensitive to changes in the
costs of cancer care than is screening with repeated colo-
noscopies. Assuming a higher cost of cancer care, such
as $60000 per case, decreases the incremental cost-
effectiveness ratio of single colonoscopy to -$1199 and
of multiple colonoscopies to $6779.

VARIATIONS OF SCREENING AGE

The effectiveness of any type of screening is directly cor-
related with the incidence of the disease for which it is
designed. Because the incidence rate of CRC shows a
marked age-dependent increase, the number of cancers
prevented per single colonoscopy is higher in an older
than a younger population of screenees. If repeated screen-
ing is started at ages older than 50, the less effective ini-
tial colonoscopy (at the age of 50) is saved at the ex-
pense of missing some CRCs affecting relatively few
subjects between the ages of 50 and 60. The subsequent
colonoscopies performed every 10 years will still be able
to prevent most cancers that occur in the older age groups.
Screening by a single colonoscopy is far more likely to
lose its preventive power if scheduled too early or too
late. Figure 2 shows the relationship between the age
at a single screening and the effectiveness of the pro-
gram for the percentage of life years saved. The analyses
are based on the assumption of a 100% compliance rate.
It appears that most life years could be saved by a single
colonoscopy done at the age of 60. As subjects grow older,
their risk of developing CRC increases, but the benefit
of cancer prevention decreases because of the concomi-
tant decrease in life expectancy. Preventing cancer in sub-
jects much younger than 60 may be associated with an
appreciable increase in life expectancy for the indi-
vidual patient, but the chance of actually being able to
do so is limited by the overall low incidence rate of CRC.

Figure 3 shows the relationship between the age
at screening and the incremental cost-effectiveness ra-
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Figure 2. Influence of age at the single colonoscopy on the percentage of life
yoars saved.

tio of a single colonoscopy screening program. The curve
exhibits a steady decline that crosses the 0 line at the age
ol 70. The negative ratios indicate that beyond the age
ol 70, screening costs less than no screening. The costs
spent on screening are more than outweighed by the costs
saved by less cancer care. From a strictly money-saving
perspective, the best age for a single screening colonos-
copy lies between 75 and 80, because the screening pro-
gram may actually save rather that incur costs.

— S

In previous studies,'” the use of colonoscopy every 10 years
has been demonstrated to be a cost-effective means to pre-
vent mortality from CRC that compares favorably with flex-
ible sigmoidoscopy or annual fecal occult blood testing.
When applied to the general population, however, colo-
noscopic screening every 10 years after the age of 50 be-
comes a costly health measure.” The aim of the present
economic analysis was to provide a head-to-head com-
parison between 2 screening programs using either a single
colonoscopy once per lifetime or repeated colonoscopies
every 10 years. Depending on the level of compliance, re-
peated colonoscopies could save 2 to 3 times more lives
a screening program based on a single colonoscopy.
If third-party payers were able to provide the financial re-
sources and subjects were willing to participate, a screen-
ing program composed of multiple colonoscopies repre-
sents the better yet more expensive alternative. Under
tighter economic conditions with only limited funds avail-
able for cancer screening, a single colonoscopy between
the ages of 65 and 70 offers a relatively cheap and highly
cost-elfective means ol screening for CRC.

The same type of Markov process was used to model
the impact of single and repeated colonoscopies. In the
past, this model was also used to study fecal occult blood
testing and flexible sigmoidoscopy.” The comparisons
among the different screening strategies are based on the
same set of transition probabilities and cost estimates built
into the model. This facilitates the direct comparisons
between the various screening alternatives, because it
eliminates the need to adjust for differences in the as-
sumptions built into various economic models. To be able
to compare a screening with a no screening strategy, the

) P
Ll

Figure 3. Influence of age at the single colonoscopy on the incremental
cost-effectiveness ratio of screening compared with no screening.

cost estimates of cancer care also need to be considered
by the economic model. This increases the total costs
associated with each program, because each program is
penalized for the cancers it fails to prevent.

A previous analysis® suggested that the best age fora
single colonoscopy to save most life years from death due
to CRC would be between 65 and 70 years. This
previous analysis looked at the gains of colonoscopy screen-
ing from a strictly medical perspective, with the primary
focus on the interests of the individual subject undergo-
ing a single screening procedure. Each remaining year lived
at a different age was weighted by an age-weight function
that took into account the age-dependent decline in life’s
social value.”* In contradistinction, the present analysis
looks at the gains of a single screening colonoscopy from
asocietal perspective, with the primary focus on the amount
of life years saved in the total population. This variable is
influenced not only by the life expectancy of the indi-
vidual screenee but also by the total number of subjects
within the population who at each age will benefit from
cancer prevention. Future gains in life years are dis-
counted by a constant annual rate of 3%, but not by an
age-dependent weight function. Despite these differ-
ences, both studies reach a similar conclusion. The great-
est economic advantage resulis from screening after the
age of 70, while the greatest medical advantage is achieved
by screening at the age of 60. Screening at the age of 65
seems to provide a good compromise between the 2 dif-
ferent perspectives. At this age, the number of life years
saved is still close to the maximum value, yet the incre-
mental cost-effectiveness ratio is markedly less than at the
age of 60. In any case, the incremental cost-effectiveness
ratio of a single colonoscopy is far less than that of any
other competing screening strategy.

The decision models of the present article are built
on the assumption that endoscopic prevention could ne-
gate cancer-related loss in life years and that patients
would fully benefit from the restored life expectancy of
an average population without CRC. The models do not
consider the presence of other competing medical risks
in some of the subjects undergoing screening at the age
of 65 to 70 years. Such subjects may already have seri-
ous heart disease, hypertension, or diabetes, which could
shorten their life expectancy irrespective of CRC. If re-
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lationships existed between CRC and other causes of death
and patients with CRC were more likely to die of other
diseases as well, they would gain less life years from en-
doscopic screening for CRC. Screening in general tends
to identify slow-growing cancers, which pose less of a
lethal threat to older subjects.” Other factors, such as sex-
specific compliance or a decrease in the incidence of CRC
in the general population, may militate against the ef-
fectiveness of screening. Therefore, models only serve as
a guide for assessing the potential outcome of a medical
strategy. Decision models do not obviate the primacy of
clinical data gathered through controlled clinical trials,
because they cannot account for all factors that may even-
tually determine the cost-effectiveness of screening,

Inconclusion, the present economic analysis suggests
that a single colonoscopy at the age of 65 years represents
a cost-effective means to screen for CRC. It is more cost-
effective than fecal occult blood testing or flexible sigmoi-
doscopy every 5 or 10 years. Such screening is, however, less
effective in saving life years than a repeated colonoscopy
every 10 years. Atanincremental increase in cost-eflectiveness
that would seem still economically feasible, repeated screen-
ing offers a much greater potential for prevention and rep-
resents amedically more desirable option. For political and
economic reasons, however, repeated screening by colonos-
copy every 10 years may remain an elusive goal. [t also may
not be accepted by the general consumer as a worthwhile
means to prolong life expectancy. Undersuch circumstances,
a single colonoscopy at the age of 65 would represent the
next best alternative.
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949 a| R15.A48v.129 1945 w| LCPER c| 11| 000047776418 d| 12/18/2013 || PATERNO-4 m| UP-PATq| 1r| Ys| Y t| PERIODICALu|
8/17/2001
949 a| R15.A48 v.130 no.1-8 1946 w| LCPER c| 11| 000047776425 || PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.130 n0.9-17 1946 w| LCPER c| 11| 000047776432 || PATERNO-4 m | UP-PAT r| Y | ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.131 n0.1-9 1946 w| LCPER c| 1 i] 000047776449 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.131 n0.10-18 1946 w| LCPER c| 1 | 000047776456 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.132 no.1-8 1946 w| LCPER c| 1 i| 000047776463 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.132 n0.9-17 1946 w| LCPER c| 11| 000047776470 || PATERNO-4 m | UP-PATr| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.133 n0.1-8 1947 w| LCPER c| 1 i| 000047776487 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.133 n0.9-17 1947 w| LCPER c| 1i| 000047776494 || PATERNO-4 m | UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.134 n0.1-9 1947 w| LCPER c| 1| 000047776500 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.134 n0.10-17 1947 w| LCPER c| 1 | 000047776517 d| 3/2/2015 || PATERNO-4 m| UP-PATq| 1| ¥'s| Y t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.135 no.1-8 1947 w| LCPER c| 11| 000047776524 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.135 n0.9-17 1947 w| LCPER c| 11| 000047776531 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.136 n0.1-9 1948 w| LCPER c| 11| 000047776548 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.136 n0.10-17 1948 w| LCPER c| 1 1| 000047776555 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.137 n0.1-9 1948 w| LCPER c| 1 i| 000047776562 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15,A48 v.137 n0.10-18 1948 w| LCPER ¢| 1| 000047776579 d | 4/10/2015 || PATERNO-4 m| UP-PAT q[ 11| Ys| Yt|
PERIODICAL u | 8/17/2001
949 a| R15.A48 v.138 n0.1-9 1948 w| LCPER c| 1 i| 000047776586 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.138 n0.10-17 1948 w| LCPER c| 11| 000047776593 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.139 n0.1-9 1949 w| LCPER c| 1i| 000047776609 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.139 n0.10-18 1949 w| LCPER c| 1 i| 000047776616 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.140 no.1-8 1949 w| LCPER c| 11| 000047776623 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.140 n0.9-17 1949 w| LCPER c| 11| 000047776630 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.141 no.1-9 1949 w| LCPER c| 1 i| 000047776647 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.141 n0.10-18 1949 w| LCPER c| 1 i| 000047776654 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.142 no.1-8 1950 w| LCPER c| 1 i| 000047776661 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.142 n0.9-17 1950 w| LCPER | 11| 000047776678 d| 9/22/2002 || PATERNO-4 m| UP-PAT r| Y's| ¥ t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.143 no.1-8 1950 w| LCPER c| 1i] 000047776685 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.143 n0.9-17 1950 w| LCPER | 1 i] 000047776692 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.144 n0.1-9 1950 w| LCPER c| 11| 000047776708 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.144 n0.10-18 1950 w| LCPER c| 1| 000047776715 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.145 no.1-8 1951 w| LCPER C| 11| 000047776722 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.145 n0.9-17 1951 w| LCPER c| 1 i| 000047776739 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.146 n0.1-9 1951 w| LCPER c| 1 i| 000047776746 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.146 n0.10-17 1951 w| LCPER c| 1 i| 000047776753 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.147 n0.1-9 1951 w| LCPER c| 1 | 000047776760 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.147 n0.10-18 1951 w| LCPER c| 11| 000047776777 d| 9/22/2002 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.148 no.1-8 1952 w| LCPER c| 1| 000047776784 || PATERNO-4 m| UP-PATr| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.148 n0.9-17 1952 w| LCPER c| 11| 000047776791 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.149 n0.1-9 1952 w| LCPER c| 1i] 000047776807 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.149 n0.10-18 1952 w| LCPER c| 1 || 000047776814 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.150 no.1-8 1952 w| LCPER c| 11| 000047776821 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.150 10.9-17 1952 w| LCPER c| 11| 000047776838 || PATERNO-4 m | UP-PATr| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.151 no.1-9 1953 w| LCPER c| 1 i| 000047776845 || PATERNO-4m | UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.151 n0.10-17 1953 w| LCPER c| 1| 000047776852 1| PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.152 no.1-9 1953 w| LCPER c| 1 i| 000047776869 || PATERNO-4 m| UP-PAT r| Y S| Y t| PERIODICAL u| 8/17/2001

Exact Sciences Ex. 2008, Page 131 of 344



949 a| R15.A48 v.152 no.10-18 1953 w| LCPER c| 11| DO0047776876 || PATERNO-4 m| UP-PATr| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001

949 a| R15.A48 v.153 no.1-9 1953 w| LCPER ¢| 1i| 000047776883 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.153 n0.10-17 1953 w| LCPER c| 11| DDD047776890 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.154 no.1-9 1954 w| LCPER c| 1| 000047776906 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.154 no.10-17 1954 w| LCPER c| 1 i| 000047776913 || PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.155 no.1-9 1954 w| LCPER c| 1| 000047776520 d| 9/22/2002 || PATERNO-4 m| UP-PATr| Ys| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.155 no.10-18 1954 w| LCPER c| 1 i| 000047776937 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.156 no.1-9 1954 w| LCPER | 11| 000047776944 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.156 n0.10-17 1954 w| LCPER c| 1| 000047776951 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.157 no.1-9 1955 w| LCPER ¢| 1| 000047776968 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.157 no.10-18 1955 w| LCPER | 1 i| 000047776975 d| 4/7/2004 | 4/7/2004 1| PATERNO-4 m| UP-PATn| 1r| Ys| Y t|
PERIODICAL u| 8/17/2001
949 a| R15.A48 v.158 no.1-8 1955 w| LCPER ¢| 11| 000047776982 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.158 n0.9-17 1955 w| LCPER c| 11| 000047776999 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.159 no.1-9 1955 w| LCPER c| 1| 000047777002 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.159 n0.10-18 1955 w| LCPER c| 11| 000047777019 || PATERNO-4 m| UP-PATr| Y¥s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.160 no.1-8 1956 w| LCPER ¢| 1| 000047777026 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.160 no.9-17 1956 w| LCPER | 11| 000047777033 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.161 no.1-9 1956 w| LCPER | 1i| 000047777040 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.161 n0.10-17 1956 w| LCPER c| 11| 000047777057 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.162 no.1-9 1956 w| LCPER ¢| 1| 000047777064 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.162 no.10-18 1956 w| LCPER c| 11| D00047777071 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.163 no.1-8 1957 w| LCPER c| 1| 000047777088 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.163 n0.9-17 1957 w| LCPER ¢| 11| 000047777095 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.164 no.1-9 1957 w| LCPER c| 1| 000047777101 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.164 no.10-18 1957 w| LCPER c| 11| 000047777118 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.165 no.1-8 1957 w| LCPER ¢| 1| 000047777125 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.165 n0.9-17 1957 w| LCPER | 11| 000047777132 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.166 no.1-8 1958 w| LCPER c| 11| 000047777149 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.166 n0.9-17 1958 w| LCPER ¢| 1| 000047777156 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.167 no.1-9 1958 w| LCPER ¢| 1| 000047777163 d| 4/8/2015 || PATERNO-4 m| UP-PAT q| 1r| Y s| Yt| PERIODICAL u|
8/17/2001
943 a| R15.A48 v.167 no.10-18 1958 w| LCPER c| 1i| 000047777170 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.168 no.1-4 1958 w| LCPER ¢| 11| 000047777187 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.168 no.5-8 1958 w| LCPER c| 1| 0000477771594 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.168 n0.9-17 1958 w| LCPER ¢| 1| 000047777200 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.169 no.1-9 1959 w| LCPER ¢| 1| 000047777217 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.169 no.10-17 1959 w| LCPER c| 11| 000047777224 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.170 no.1-9 1959 w| LCPER c| 1| 000047777231 || PATERNO-4 m| UP-PAT r| Y¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.170 no.10-18 1959 w| LCPER c| 1 i| D00047777248 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.171 no.1-9 1959 w| LCPER ¢| 1| 000047777255 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.171 n0.10-17 1959 w| LCPER c| 1| 000047777262 d| 9/22/2002 || PATERNO-4 m| UP-PATr| Y s| Y t] PERIODICAL u|
B8/17/2001
949 a| R15.A48v.172 no.1-9 1960 w| LCPER ¢| 11| 000047777279 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.172 no.10-18 1960 w| LCPER c| 1 i| 000047777286 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.173 no.1-8 1960 w| LCPER c| 1| 000047777293 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.173 n0.9-17 1960 w| LCPER c| 11| 000047777309 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.174 no.1-9 1960 w| LCPER c| 1| 000047777316 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.175 1961 w| LCPER ¢| 11| 000047777323 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.176 1961 w| LCPER ¢| 11| 000047777330 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.177 1961 w| LCPER ¢| 11| 000047777347 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.178 1961 w| LCPER ¢| 11| 000047777354 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.179 1962 w| LCPER c| 11| 000047777361 || PATERNC-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.180 1962 w| LCPER c| 11| 000047777378 [| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.181 1962 w| LCPER c| 11| 000047777385 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.182 1962 w| LCPER | 1| 000047777392 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.183 1963 w| LCPER c| 1| 000047777408 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.184 1963 w| LCPER ¢| 1| 000047777415 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.186 1963 w| LCPER ¢| 1| 000047777439 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.187 no.1-7 1964 w| LCPER c| 1| 000047777446 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.187 n0.8-13 1964 w| LCPER c| 11| 000047777453 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.188 no.1-6 1964 w| LCPER c| 1| 000047777460 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.188 no.7-13 1964 w| LCPER ¢| 11| 000047777477 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.189 no.1-6 1964 w| LCPER c| 1| 000047777484 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.189 no.7-13 1964 w| LCPER c| 11| 000047777491 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.190 no.1-7 1964 w| LCPER | 11| 000047777507 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 8/17/2001
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949 a| R15.A48 v.190 no.8-13 1964 w| LCPER c| 11| 000047777514 1] PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.191 no.1-7 1965 w| LCPER ¢| 11| 000047777521 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.191 n0.8-13 1965 w| LCPER c| 1 || 000047777538 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.192 no.1-7 1965 w| LCPER c| 11| 000047777545 || PATERNG-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.192 no.8-13 1965 w| LCPER c| 11| 000047777552 1| PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.193 no.1-6 1965 w| LCPER c| 1| 000047777569 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.193 10.7-13 1965 w| LCPER ¢| 11| 000047777576 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.194 no.1-6 1965 w| LCPER c| 1| 000047777583 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.194 no.7-13 1965 w| LCPER c| 11| 000047777590 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.195 no.1-6 1966 w| LCPER c| 11| 000047777606 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.195 n0.7-13 1966 w| LCPER c| 11| 000047778016 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.196 no.1-6 1966 w| LCPER c| 11| 000047778023 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.196 n0.7-13 1966 w| LCPER c| 11| 000047778030 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.197 no.1-7 1966 w| LCPER c| 11| 000047778047 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.197 no.8-13 1966 w| LCPER c| 1| 000047778054 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.198 no.1-7 1966 w| LCPER c| 11| 000047778061 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.198 n0.8-13 1966 w| LCPER c| 11| 000047778078 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.199 no.1-7 1967 w| LCPER ¢| 1| 000047778085 d | 2/17/2016 || PATERNO-4 m| UP-PAT q| 1r| Ys| Y t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.199 n0.8-13 1967 w| LCPER c| 11| 000047778092 d| 2/17/2016 || PATERNO-4 m| UP-PAT q| 1r| Y's| Y t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.200 no.1-6 1967 w| LCPER ¢| 11| 000047778108 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.201 no.1-7 1967 w| LCPERc| 11| 000047778115 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.201 no.8-13 1967 w| LCPER ¢| 11| 000047778122 1] PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.202 no.1-7 1967 w| LCPER c| 1 i| 000047778139 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.202 no.8-13 1967 w| LCPER c| 1| 000047778146 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.203 no.1-5 1968 w| LCPER c| 1| 000047778153 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.203 n0.6-0 1968 w| LCPER c| 1| 000047778160 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.203 no.10-13 1968 w| LCPER c| 11| 000047778177 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.204 no.1-5 1968 w| LCPER ¢| 11| 000047778184 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.204 n0.6-9 1968 w| LCPER c| 11| 000047778191 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| &8/17/2001
949 a| R15.A48 v.204 n0.10-13 1968 w| LCPER c| 11| 000047778207 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.205 no.1-5 1968 w| LCPER c| 1i| 000047778214 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.205 no.6-9 1968 w| LCPER c| 11| 000047778221 d| 8/26/2003 e | 8/26/2003 || PATERNO-4 m| UP-PATn| 11| Ys| Y|
PERIODICAL u| 8/17/2001
949 a| R15.A48 v.205 no.10-13 1968 w| LCPER c| 1i| 000047778238 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.206 n0.1-5 1968 w| LCPER c| 11| 000047778245 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.206 n0.6-0 1968 w| LCPER c| 1| 000047778252 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.206 no.10-13 1968 w| LCPER c| 11| 000047778269 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.207 no.1-4 1969 w| LCPER c| 11| 000047778276 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.207 no.5-8 1969 w| LCPER c| 11| 000047778283 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.207 n0.9-13 1969 w| LCPER c| 11| 000047778290 |] PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.208 no.1-4 1969 w| LCPER c| 1i| 000047778306 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.208 n0.5-8 1969 w| LCPER c| 1| 000047778313 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.208 n0.9-13 1969 w| LCPER c| 11| 000047778320 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.209 no.1-4 1969 w| LCPER c| 11| 000047778337 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.209 n0.5-8 1969 w| LCPER c| 1| 000047778344 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.209 n0.9-13 1969 w| LCPER c| 11| 000047778351 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.210 no.1-4 1969 w| LCPER c| 1| 000047778368 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.210 no.5-8 1969 w| LCPER c| 1| 000047778375 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.210 n0.9-13 1969 w| LCPER c| 1 i| 000047778382 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.211 n0.1-4 1970 w| LCPER c| 1| 000047778399 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.211 no.5-8 1970 w| LCPER c| 1| 000047778405 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.211 n0.9-13 1970 w| LCPER ¢| 1 i| 000047779211 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.212 no.1-4 1970 w| LCPER c| 11| 000047779228 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.212 n0.5-8 1970 w| LCPER c| 11| 000047779235 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.212 n0.9-13 1970 w| LCPER ¢ 11| 000047??95'42” PATERNO-4 m | UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.213 no.1-4 1970 w| LCPER c| 1 i| 000047779259 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.213 n0.5-9 1970 w| LCPER c| 1| 000047779266 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.213 n0.10-13 1970 w| LCPER c| 1| 000047779273 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.214 no.1-4 1970 w| LCPER c| 1| 000047779280 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.214 n0.5-9 1970 w| LCPER c| 11| 000047779297 d| 12/12/2017 || PATERNO-4 m| UP-PATq| 1r| Y's| Y t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.214 n0.10-13 1970 w| LCPER | 1 i] 000047779303 || PATERNO-4 m | UP-PAT r| Y s| Y t] PERIODICAL u| 8/17/2001
949 a| R15.A48 v.215 no.1-4 1971 w| LCPER c| 11| 000047779310 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.215 n0.5-8 1971 w| LCPER ¢| 11| 000047779327 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.215 n0.9-13 1971 w| LCPER | 11| 000047779334 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
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949 a| R15.A48 v.216 no.1-4 1971 w| LCPER c| 11| 000047779341 d| 3/22/2005 e| 3/22/2005 || PATERNO-4 m| UP-PATn| 1| Ys| Yt|
PERIODICAL u | 8/17/2001
949 a| R15.A48 v.216 n0.5-9 1971 w| LCPER C| 11| 000047779358 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.216 n0.10-13 1971 w| LCPER c| 11| D0D047779365 || PATERNO-4 m | UFLPATI'| ¥s| Yt‘ PERIODICAL u| BM7/2001
949 a| R15.A48v.217 no.1-4 1971 w| LCPER c| 11| 000047779372 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.217 n0.5-9 1971 w| LCPER c| 1 i| 000047779389 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.217 n0.10-13 1971 w| LCPER c| 1 i| 000047779396 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
549 a| R15.A48 v.218 no.1-4 1971 w| LCPER c| 1 i| 000047779402 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.218 n0.5-9 1971 w| LCPER c| 1 i| 000047779419 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.218 n0.10-13 1971 w| LCPER c| 11| 000047779426 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.219 no.1-5 1972 w| LCPER c| 11| 000047779433 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.219n0.6-9 1972 w| LCPER c| 11| 000047779440 d| 3/22/2005 & | 3/22/2005 || PATERNO-4 m | UP-PAT N[ 17| YS| Y|
PERIODICAL u | 8/17/2001
949 a| R15.A48 v.219 n0.10-13 1972 w| LCPER c| 11| 000047779457 || PATERNO-4 m | UP—PATI’| ¥s| Yt‘ PERIODICAL u| BM7/2001
949 a| R15.A48 v.220 no.1-4 1972 w| LCPER c| 1i| 000047779464 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.220 n0.5-9 1972 w| LCPER c| 1| 000047779471 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.220 n0.10-13 1972 w| LCPER c| 1 i| 000047779488 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.221 n0.1-5 1972 w| LCPER c| 1 i| 000047779435 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.221 no.6-9 1972 w| LCPER c| 1 i| 000047779501 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.221 n0.10-13 1972 w| LCPER c| 11| 000047779518 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.222 no.1-5 1972 w| LCPER c| 1 i| 000047779525 || PATERNO-4m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.222 n0.6-9 1972 w| LCPER c| 11| 000047779532 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.222 n0.10-13 1972 w| LCPER ¢| 1 i| 000047779549 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.223 no.1-5 1973 w| LCPER ¢| 1| 000047779556 || PATERNG-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.223 n0.6-9 1973 w| LCPER ¢| 11| 000047779563 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.223 no.10-13 1973 w| LCPER c| 11| 000047779570 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.224 n0.1-5 1973 & suppl. w| LCPER c| 11| 000047779587 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.224 no.6-9 1973 w| LCPER c| 1 i| 000047779594 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.224 n0.10-13 1973 w| LCPER c| 11| 000047779600 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.225 no.1-5 1973 w| LCPER c| 11| 000047779617 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.225 n0.6-9 1973 & suppl. w| LCPER c| 11| 000047779624 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.225 no.10-13 1973 w| LCPER ¢| 11| D0D047779631 || PATERNO-4 m | UP-PATI’| ¥s| Yt‘ PERIODICAL u| B8M117/2001
949 a| R15.A48 v.226 no.1-5 1973 w| LCPER c| 11| 000047779648 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.226 n0.6-9 1973 w| LCPER c| 1i| 000047779655 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.226 n0.10-13 1973 w| LCPER c| 1| 000047779662 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
549 a| R15.A48 v.227 no.1-4 1974 w| LCPER c| 1 i| 000047779679 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.227 no.5-8 1974 w| LCPER c| 1 i| 000047779686 || PATERNO-4m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.227 n0.9-12 1974 w| LCPER c| 11| 000047779693 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.228 no.1-5 1974 w| LCPER c| 1 | 000047779708 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.228 n0.6-9 1974 w| LCPER c| 1| 000047779716 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.228 n0.10-13 1974 w| LCPER c| 1 || 000047779723 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.229 no.1-5 1974 w| LCPER c| 11| 000047779730 || PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.229 n0.6-9 1974 w| LCPER c| 1 i| 000047779747 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.229 n0.10-14 1974 w| LCPER c| 11| 000047779754 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.230 no.1-4 1974 w| LCPER c| 1i| 000047779761 || PATERNO-4 m| UP-PAT r| ¥ | Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.230 n0.5-12 1974 w| LCPER c| 1] 000047779778 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.231 no.1-4 1975 w| LCPER c| 11| 000047779785 || PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.231 n0.5-8 1975 w| LCPER c| 11| 000047779792 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.231 n0.9-13 1975 w| LCPER c| 1] 000047779808 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.232 no.1-4 1975 w| LCPER C| 11| 000047779815 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.232 no.5-8 1975 w| LCPER c| 1 i| 000047779822 1| PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.232 n0.9-13 1975 w| LCPER c| 11| 000047779839 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.233 no.1-4 1975 w| LCPER c| 1 i| 000047779846 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.233 no.5-8 1975 w| LCPER c| 1 | 000047779853 || PATERNO-4 m| UP-PAT r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.233 n0.9-13 1975 w| LCPER c| 1| 000047779860 || PATERNO-4 m| UP-PATr| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.234 no.1-4 1975 w| LCPER c| 11| 000047779877 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.234 n0.5-8 1975 w| LCPER c| 11| 000047779884 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.234 n0.9-13 1975 w| LCPER c| 1| 000047779891 || PATERNO-4 m| UP-PAT | Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.235 n0.1-4 1976 w| LCPER c| 11| 000047779907 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.235 n0.5-8 1976 w| LCPER c| 11| 000047779914 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.235 no.9-13 1976 w| LCPER | 11| 000047779921 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.235 n0.14-17 1976 w| LCPER ¢| 1 i| 000047779938 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.235 n0.18-22 1976 w| LCPER c| 1 || 000047779945 d| 9/22/2002 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.235 n0.23-26 1976 w| LCPER c| 11| 000047779952 | PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
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949 a| R15.A48 v.236 no.1-4 1976 w| LCPER c| 1 i| 000047779969 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.236 n0.5-9 1976 & suppl. w| LCPER c| 1 || 000047779976 1| PATERNO-4 m | UP-PAT r| ¥'s| Y t| PERIODICAL u|
8/17/2001
949 a \ R15.A48 v.236 n0.10-13 1976 w| LCPER ¢| 1 i| DO0047779983 || PATERNO-4 m| UP-PAT I’| Ys|Y t| PERIODICAL u | BM7/2001
949 a| R15.A48 v.236 no.14-17 1976 w| LCPERc| 11| 000047779990 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.236 n0.18-22 1976 w| LCPER | 11| 000047780002 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.236 n0.23-26 1976 w| LCPER c| 11| 000047780019 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
349 a| R15.A48 v.237 no.1-5 1977 w| LCPER c| 1| 000047780026 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.237 n0.6-9 1977 w| LCPER c| 11| 000047780033 [| PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.237 n0.10-17 1977 w| LCPER c| 11| 000047780040 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.237 n0.18-26 1977 w| LCPER c| 11| 000047780057 || PATERNO-4 m| UP-PATr| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.238 n0.1-9 1977 w| LCPER ¢| 11| 000047780064 || PATERNO-4 m| UP-PAT | Y's| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.238 n0.10-18 1977 w| LCPER | 11| 000047780071 1| PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.238 n0.19-26 1977 w| LCPER c| 11| 000047780088 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.211-230 1970-74 index w| LCPER c| 11| 000047780095 || PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.239 no.1-9 1978 w| LCPER c| 1| 000047780101 || PATERNO-4 m| UP-PATr| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.239 n0.10-17 1978 w| LCPER c| 11| 000047780118 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.239 n0.18-26 1978 w| LCPER c| 11| 000047780125 || PATERNO-4 m | UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.240 no.1-8 1978 w| LCPER c[ 1| 000047780132 || PATERNO-4 m| UP-PATr| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.240 n0.9-18 1978 w| LCPER c| 1 i| 000047780149 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.240 n0.19-26 1978 w| LCPER c| 1 i| 000047780156 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.241 no.1-8 1979 w| LCPER c| 11| 000047780163 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.241 n0.9-17 1979 w| LCPER c| 11| 000047780170 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.241 n0.18-26 1979 w| LCPER c| 1 i| 000047780187 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.242 no.1-8 1979 w| LCPER c| 11| 000047780194 d | 6/24/2024 || PATERNO-4 m | UP-PATq| 1 r| Ys| Y t| PERIODICAL
u| 8/17/2001
949 a| R15.A48v.242 n0.9-17 1979 w| LCPER ¢| 1 i| 000047780200 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.242 n0.18-26 1979 w| LCPER c| 11| 000047780217 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.231-242 1975-79 index w| LCPER c| 11| 000047780224 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
349 a| R15.A48 v.243 no.1-8 1980 w| LCPER c| 11| 000047780231 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48v.243 n0.9-16 1980 w| LCPER c| 1 i| 000047780248 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.243 no.17-24 1980 w| LCPER c| 11| 000047780255 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.244 no.1-8 1980 w| LCPER c| 11| 000047780262 || PATERNO-4 m| UP-PAT | Y's| Y t| PERIODICAL u| &/17/2001
949 a| R15.A48v.244 n0.3-17 1980 w| LCPER c| 1 || 000047780279 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.244 no.18-25 1980 w| LCPER c| 1i| 000047780286 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.245 no.1-8 1981 w| LCPER c| 11| 000047780293 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.245 n0.9-16 1981 w| LCPER c| 11| 000047780309 || PATERND-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.245 no.17-24 1981 w| LCPER c| 11| 000047780316 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.246 no.1-9 1981 w| LCPER c| 11| 000047780323 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.246 no.10-17 1981 w| LCPER c| 1i| 000047780330 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.246 n0.18-25 1981 w| LCPER c| 1 i| 000047780347 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.247 no.1-8 1982 w| LCPER | 11| 000047780354 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.247 n0.9-16 1982 w| LCPER ¢ | 11| 000047780361 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.247 no.17-24 1982 w| LCPER c| 1| 000047780378 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.248 no.1-8 1982 w| LCPER c| 11| 000047780385 || PATERNO-4 m| UP-PATr| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.248 n0.9-16 1982 w| LCPER c| 1 i| 000047780392 || PATERNO-4 m | UP-PAT r| Y s| ¥ t| PERIODICAL | 8/17/2001
949 a| R15.A48 v.248 n0.17-20 1982 w| LCPER c| 11| 000047780408 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a ‘ R15.A48 v.248 n0.21-24 1982 w| LCPER c| 1 i]| 000047780415 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.249 no.1-4 1983 w| LCPER c| 1| 000047780422 || PATERNO-4 m| UP-PATr| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.249 n0.5-8 1983 w| LCPER c| 1| 000047780439 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.249 n0.9-12 1983 w| LCPER c| 11| 000047780446 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.249 n0.13-16 1983 w| LCPER c| 1 i| 000047780453 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.249 no.17-20 1983 w| LCPER c| 11| 000047780460 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.249 n0.21-24 1983 w| LCPER c| 1 i| 000047780477 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.250 no.1-4 1983 w| LCPER c| 11| 000047780484 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.250 n0.5-8 1983 w| LCPER c| 11| 000047780491 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.250 n0.9-12 1983 w| LCPER c| 1 || 000047780507 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.250 no.13-16 1983 w| LCPER c| 1| 000047780514 || PATERNO-4 m | LP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.250 no.17-20 1983 w| LCPER c| 11| 000047780521 1| PATERNO-4 m | UP-PAT | Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.250 n0.21-24 1983 w| LCPER c| 11| 000047780538 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.251 no.1-4 1984 w| LCPER c| 1| 000047780545 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.251 n0.5-8 1984 w| LCPER c| 11| 000047780552 || PATERNO-4 m| UP-PATr| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.251 no.9-12 1984 w| LCPER c| 11| 000047780569 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL U| 8/17/2001
349 a| R15.A48v.251 n0.13-16 1984 w| LCPER c| 1 i| 000047780576 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48v.251 no.17-20 1984 w| LCPER c| 1 i| 000047780583 d | 8/27/2008 e| 8/27/2008 || PATERNO-4 m| UP-PATn| 17| Ys| ¥
t] PERIODICAL u| 8/17/2001
949 a| R15.A48v.251 n0.21-24 1984 w| LCPER ¢| 1 i| 000047780590 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
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949 a| R15.A48 v.252 no.1-4 1984 w| LCPER c| 11| 000047780606 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.252 no.5-8 1984 w| LCPER c| 1 i| 000047780613 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.252 n0.9-12 1984 w| LCPER c| 11| 000047780620 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.252 n0.13-16 1984 w| LCPER c| 1 i| 000047780637 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.252 no.17-20 1984 w| LCPER c| 11| 000047780644 1| PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.252 n.21-24 1984 w| LCPER c| 11| 000047780651 1| PATERNO-4 m| UP-PAT r| Y| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.253 no.1-4 1985 w| LCPER c| 1 i| 000047780668 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.253 no.5-8 1985 w| LCPER c| 11| 000047780675 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.253 n0.9-12 1985 w| LCPER c| 11| 000047780682 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.253 n0.13-16 1985 w| LCPER c| 11| 000047780699 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.253 no.17-20 1985 w| LCPER c| 1 i| 000047780705 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.253 n0.21-24 1985 w| LCPER c| 11| 000047780712 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.254 no.1-4 1985 w| LCPER c| 1 i| 000047780729 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.254 no.5-8 1985 w| LCPER c| 11| 000047780736 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.254 n0.9-12 1985 w| LCPER c| 11| 000047780743 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.254 no.13-16 1985 w| LCPER c| 1 i| 000047780750 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.254 no.17-20 1985 w| LCPER c| 11| 000047780767 1| PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.254 n0.21-24 1985 w| LCPER c| 1 i| 000047780774 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.255 no.1-4 1986 w| LCPER c| 11| 000047780781 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.255 no.5-8 1986 w| LCPER c| 11| 000047780798 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.255 no.9-12 1986 w| LCPER c| 1| 000047780804 d| 1/7/2003 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.255 no.13-16 1986 w| LCPER c| 11| 000047780811 I| PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.255 n0.17-20 1986 w| LCPER c| 11| 000047780828 I| PATERNO-2 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.255 n0.21-24 1986 w| LCPER c| 1| 000047780835 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.256 no.5-8 1986 w| LCPER c| 11| 000047780842 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.256 n0.9-12 1986 w| LCPER c| 11| 000047780859 || PATERNO-4 m| UP-PAT r| Y| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.256 n0.13-16 1986 w| LCPER c| 11| 000047780866 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.256 n0.17-20 1986 w| LCPER c| 1 || 000047780873 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.256 n0.21-24 1986 w| LCPER c| 11| 000047780880 d | 1/3/2002 e| 1/3/2002 || PATERNO-4 m| UP-PATn| 1r| Ys| Yt
PERIODICAL u| 8/17/2001
949 a| R15.A48 v.257 no.1-4 1987 w| LCPER c| 11| 000047780897 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.257 no.5-8 1987 w| LCPER c| 11| 000047780903 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.257 n0.9-12 1987 w| LCPER c| 11| 000047780910 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.257 no.13-16 1987 w| LCPER c| 1 i| 000047780927 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.257 no.17-20 1987 w| LCPER c| 11| 000047780934 I| PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.257 no.21-24 1987 w| LCPER c| 11| 000047780941 d| 9/12/2004 e| 9/12/2004 || PATERNO-4m| UP-PATn| 11| Ys| Y
t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.258 no.1-4 1987 w| LCPER c| 11| 000047780958 d| 6/29/2008 e | 6/28/2008 || PATERNO-4 m| UP-PATn| 1| ¥s| Yt|
PERIODICAL u | 8/17/2001
949 a| R15.A48 v.258 no.5-8 1987 w| LCPER c| 11| 000047780965 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.258 n0.9-12 1987 w| LCPER c| 11| 000047780972 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.258 n0.13-16 1987 w| LCPER c| 1 i| 000047780989 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.258 no.17-20 1987 w| LCPER c| 11| 000047780996 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.258 n0.21-24 1987 w| LCPER c| 11| 000047781009 | PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.250 no.1-4 1988 w| LCPER c| 1i| 000047781016 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.259 no.5-8 1988 w| LCPER c| 1i| 000047781023 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.259 n0.9-12 1988 w| LCPER c| 1] 000047781030 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.259 n0.13-16 1988 w| LCPER c| 1| 000047781047 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.2509 no.17-20 1988 w| LCPER c| 1| 000047781054 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.259 n0.21-24 1988 w| LCPER c| 11| 000047781061 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.260 no.1-4 1988 w| LCPER c| 11| 000047781078 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.260 no.5-8 1988 w| LCPER c| 1 i| 000047781085 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.260 n0.9-12 1988 w| LCPER c| 11| 000047781092 || PATERNO-4 m | UP-PATr| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.260 no.13-16 1988 w| LCPER c| 1 i| 000047781108 || PATERNO-4 m | UP-PAT | Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.260 no.17-20 1988 w| LCPER c| 11| 000047781115 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.260 no.21-24 1988 w| LCPER c| 1 | 000047781122 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.261 no.1-4 1989 w| LCPER c| 1 i| 000051690045 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.261 no.5-8 1989 w| LCPER c| 1 i| 000047781146 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.261 no.9-12 1989 w| LCPER c| 1| 000047781153 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.261 n0.13-16 1989 w| LCPER c| 11| 000047781160 d| 1/7/2003 || PATERNO-4 m | UP-PATr| Y's| Y t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.261 no.17-20 1989 w| LCPER c| 11| 000047781177 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.261 n0.21-24 1989 w| LCPER c| 1 i| 000047781184 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.262 no.1-4 1989 w| LCPER c| 1i| 000047781191 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.262 no.5-8 1989 w| LCPER c| 1 i| 000047781207 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.262 n0.13-16 1989 w| LCPER ¢| 1 || 000047781214 1] PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
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949 a| R15.A48 v.262 no.21-24 1989 w| LCPER | 1] 000047781221 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.263 no.1-4 1990 w| LCPER c| 11| 000055785631 d| 7/7/2005 e | 5/26/2005 || PATERNO-4 m| UP-PAT r| Ys| Y t|
PERIODICAL u | 8/17/2001
949 a| R15.A48 v.263 no.5-8 1990 w| LCPER c| 11| 000047781245 || PATERNO-4 m| UP-PAT r| ¥ s| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.263 n0.9-12 1990 w| LCPER c| 1| 000047781252 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.263 n0.13-16 1990 w| LCPER c| 1 i| 000047781269 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.263 no.17-20 1990 w| LCPER c| 11| 000047781276 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.263 no.21-24 1990 w| LCPER c| 11| 000055785624 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.264 no.1-4 1990 w| LCPER ¢| 1 1] 000047781290 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.264 n0.5-8 1990 w| LCPER c| 1 i| 000047781306 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.264 n0.9-12 1990 w| LCPER c| 11| 000047781313 || PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.264 n0.13-16 1990 w| LCPER c| 1 /| 000047781320 1| PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.264 no.17-20 1990 w| LCPER c| 1 || 000047781337 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.264 n0.21-24 1990 w| LCPER c| 11| 000047781344 || PATERNO-4 m| LIP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.265 no.1-4 1991 w| LCPER ¢| 1 i| 000047781351 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.265 no.5-8 1991 w| LCPER c| 1 i| 000047781368 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.265 n0.9-12 1991 w| LCPER ¢| 11| 000047781375 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.265 n0.13-16 1991 w| LCPER c| 11| 000047781382 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.265 no.17-20 1991 w| LCPER c| 11| 000047781399 | PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.265 no.21-24 1991 w| LCPER c| 1 i| 000047781405 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.266 no.1-4 1991 w| LCPER c| 1] 000047781412 d| 5/7/2024 || PATERNO-4 m| UP-PAT q| 17| Y s| ¥ t| PERIODICAL u|
8/17/2001
949 a| R15.A48 v.266 n0.5-8 1991 w| LCPER c| 1 i| 000047781429 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.266 n0.9-12 1991 w| LCPER c| 11| 000047781436 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.266 no.13-16 1991 w| LCPER c| 11| 000047781443 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.266 no.17-20 1991 w| LCPER c| 11| 000047781450 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.267 no.1-4 1992 w| LCPER ¢| 1i| 000047781467 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.267 no.5-8 1992 w| LCPER ¢| 1 i| 000047781474 || PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.267 n0.9-12 1992 w| LCPER c| 11| 000047781481 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.267 no.13-16 1992 w| LCPER c| 1 {| 000047781498 || PATERNO-4 m| UP-PAT r| Ys| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.267 n0.17-20 1992 w| LCPER c| 11| 000047781504 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.267 no.21-24 1992 w| LCPER c| 1 | 000047781511 d| 5/5/2021 || PATERNG-4 m| UP-PATq| 1 r| ¥'s| ¥ t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.268 no.1-4 1992 w| LCPER c| 1i| 000047781528 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.268 no.5-8 1992 w| LCPER ¢| 11| 000047781535 | | PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.268 n0.9-12 1992 w| LCPER c| 1| 000047781542 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.268 n0.13-16 1992 w| LCPER ¢| 1 || 000047781559 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.268 no.17-20 1992 w| LCPER c| 11| 000047781566 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.268 n0.21-24 1992 w| LCPER c| 11| 000047781573 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.269 no.1-4 1993 w| LCPER c| 1| 000047781580 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.269 no.5-8 1993 w| LCPER c| 1| 000047781597 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.269 n0.9-12 1993 w| LCPER c| 1 /| 000047781603 || PATERNO-4 m | UP-PATr| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.269 n0.13-16 1993 w| LCPER ¢| 1 1| 000047781610 d| 2/1/2006 e| 2/1/2006 || PATERNO-4 m| UP-PAT n| 11| Ys| Y t|
PERIODICAL u| 8/17/2001
949 a| R15.A48 v.269 no.17-20 1993 w| LCPER c| 11| 000047781627 1| PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.269 no.21-24 1993 w| LCPER c| 11| 000047781634 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.270 no.1-4 1993 w| LCPER | 1i| 000047781641 || PATERNO-4 m| UP-PAT r| ¥ | Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.270 no.5-8 1993 w| LCPER c| 1| 000047781658 || PATERNO-4 m| UP-PATr| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.270 n0.9-12 1993 w| LCPER c| 11| 000047781665 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.270 no.13-16 1993 w| LCPER c| 1 {| 000047781672 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.270 no.17-20 1993 w| LCPER c| 11| 000047781689 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.270 n0.21-24 1993 w| LCPER c| 1 || 000047781696 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| &/17/2001
949 a| R15.A48 v.271 no.1-4 1994 w| LCPER c| 1 i| 000047781702 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.271 n0.5-8 1994 w| LCPER c| 1 i| 000047781719 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.271 n0.9-12 1994 w| LCPER c| 11| 000047781726 || PATERNO-4 m| UP-PATT| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.271 no.13-16 1994 w| LCPER c| 11| 000047781733 d | 6/7/2024 || PATERNO-4 m | UP-PAT | 1| ¥ 5| ¥ t| PERIODICAL
ul 8/17/2001
949 a| R15.A48 v.271 no.17-20 1994 w| LCPER c| 11| 000047781740 || PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.271 no.21-24 1994 w| LCPER c| 11| 000047781757 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.272 no.1-4 1994 w| LCPER c| 11| 000047781764 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.272 n0.5-8 1994 w| LCPER c| 1 i| 000047781771 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u | 8/17/2001
949 a| R15.A48 v.272 n0.9-12 1994 w| LCPER c| 1 /| 000047781788 || PATERNO-4 m | UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.272 n0.13-16 1994 w| LCPER c| 1 i| 000047781795 1| PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.272 n0.17-20 1994 w| LCPER c| 1 || 000047781801 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.272 no.21-24 1994 w| LCPER c| 1| 000047781818 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
348 a| R15.A48 v.273 no.1-4 1995 w| LCPER c| 1 1| 000047781825 || PATERNO-4 m| UP-PATr| ¥'s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.273 n0.5-8 1995 w| LCPER c| 1 i| 000047781832 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
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949 a| R15.A48 v.273 no.9-12 1995 w| LCPER ¢| 11| 000047781849 || PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001

949 a| R15.A48 v.273 n0.13-16 1995 w| LCPER ¢| 1 i| 000047781856 1| PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.273 no.17-20 1995 w| LCPER | 1 i| DDD047781863 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.273 no.21-24 1995 w| LCPER c| 1i| 000047781870 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.274 no.1-4 1995 w| LCPER ¢| 1| 000047781887 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.274 no.5-8 1995 w| LCPER c| 1| 0000477818594 || PATERNO-4 m| UP-PATr| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.274 n0.9-12 1995 w| LCPER ¢| 11| 000047781900 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.274 n0.13-16 1995 w| LCPER c| 11| 000047781917 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.274 no.17-20 1995 w| LCPER c| 1| 000047781924 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.274 no.21-24 1995 w| LCPER c| 1§ 000047781931 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.275 no.1-4 1996 w| LCPER c| 1| 000047781948 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.275 no.5-8 1996 w| LCPER ¢| 1| 000047781955 || PATERNG-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.275 n0.9-12 1996 w| LCPER c| 1| 000047781962 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.275 n0.13-16 1996 w| LCPER c| 1 i| 000047781979 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.275 no.17-20 1996 w| LCPER c| 1i| 000047781986 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.276 no.1-4 1996 w| LCPER c| 1| 000047781993 || PATERNQ-4 m| UP-PATr| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.276 n0.5-8 1996 w| LCPER c| 1 1| 000047782006 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| &/17/2001
949 a| R15.A48 v.276 n0.9-12 1996 w| LCPER c| 11| 000047782013 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.276 no.13-16 1996 w| LCPER c| 1 i| 000047782020 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.276 no.17-20 1996 w| LCPER c| 11| 000047782037 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.276 no.21-24 1996 w| LCPER c| 1 i| 000047782044 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.277 no.1-4 1997 w| LCPER ¢| 1| 000047782051 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.277 no.5-8 1997 w| LCPER c| 1| 000047782068 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.277 no.9-12 1997 w| LCPER ¢| 1| 000047782075 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.277 no.13-16 1997 w| LCPER ¢| 1 i| 000047782082 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.277 no.17-20 1997 w| LCPER c| 1| 000047782099 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.277 n0.21-24 1997 w| LCPER ¢| 1 i| 000047782105 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.278 no.1-4 1997 w| LCPER ¢| 11| 000047782112 || PATERNO-4 m| UP-PAT r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.278 no.5-8 1997 w| LCPER c| 1i| 000047782129 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.278 n0.9-12 1997 w| LCPER ¢| 1| 000047782136 d| 5/1/2007 | 5/1/2007 || PATERNO-4m| UP-PATn| 1r| ¥s| Yt|
PERIODICAL u| 8/17/2001
949 a| R15.A48 v.278 no.13-16 1997 w| LCPER c| 11| 000047782143 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.278 no.17-20 1997 w| LCPER c| 11| 000047782150 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.278 no.21-24 1997 w| LCPER c| 1| 000047782167 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.279 no.1-4 1998 w| LCPER ¢| 1| 000047782174 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48v.279 no.5-8 1998 w| LCPER c| 11| 000047782181 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.279 n0.9-12 1998 w| LCPER | 11| 000047782198 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.279 n0.13-16 1998 w| LCPER ¢| 1 i| 000047782204 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.279 no.17-20 1998 w| LCPER c| 1i| 000047782211 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.279 n0.21-24 1998 w| LCPER c| 11| 000047782228 || PATERNO-4 m| UP-PATr| Ys| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.280 no.1-4 1998 w| LCPER ¢| 1| 000047782235 d| 6/22/2011 || PATERNO-4 m| UP-PAT q| 17| ¥ s| ¥ t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.280 no.9-12 1998 w| LCPER c| 11| 000047782242 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.280 no.13-16 1998 w| LCPER c| 1 i| 000047782259 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.280 no.17-20 1998 w| LCPER ¢| 1 i| 000047782266 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.280 no.21-24 1998 w| LCPER c| 11| 000047782273 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.281 no.1-4 1999 w| LCPERc| 11| 00004??82230'|| PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.281 no.5-8 1999 w| LCPER ¢| 11| 000047782297 d| 5/10/2012 || PATERNO-4 m| UP-PAT q| 1r| ¥ s| Y t| PERIODICAL
u| 8/17/2001
949 a| R15.A48 v.281 n0.9-12 1999 w| LCPER ¢| 11| 000047782303 || PATERNO-4 m | UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.281 n0.13-16 1999 w| LCPER c| 1 i| 000047782310 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.281 n0.17-20 1999 w| LCPER c| 1i| 000047782327 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.281 no.21-24 1999 w| LCPER c| 11| 000047782334 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.282 no.1-4 1999 w| LCPER c| 1| 000047782341 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.282 no.5-8 1999 w| LCPER ¢| 1i| 000047782358 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.282 n0.9-12 1999 w| LCPER c| 11| 000047782365 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.282 no.13-16 1999 w| LCPER c| 1i| 000047782372 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.282 n0.17-20 1999 w| LCPER c| 1 i| 000047782389 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| B/17/2001
949 a| R15.A48 v.283 no.1-4 2000 w| LCPER c| 1i| 000047782396 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.283 no.5-8 2000 w| LCPER ¢| 1| 000047782402 d| 9/22/2002 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u
8/17/2001
949 a| R15.A48 v.283 n0.9-12 2000 w| LCPER c| 11| 000047782419 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.283 n0.17-20 2000 w| LCPER c| 1| D00047782426 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.283 no.21-24 2000 w| LCPER c| 1 i| 000047782433 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.284 no.1-4 2000 w| LCPER ¢| 1| 000047782440 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.284 no.5-8 2000 w| LCPER c| 1| 000047782457 || PATERNO-4 m| UP-PAT r| ¥s| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.284 n0.9-12 2000 w| LCPER c| 1 || 000047782464 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 8/17/2001
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949 a| R15.A48 v.284 no,13-16 2000 w| LCPER c| 11| 000047782471 || PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/17/2001

949 a| R15.A48 v.284 n0.17-20 2000 w | LCPER c| 1| 000047782488 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/17/2001
949 a| R15.A48 v.285 no.17-20 2001 w| LCPER c| 1 i| D00048233743 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 10/4/2001
949 a| R15.A48 v.285 no.5-8 2001 w| LCPER c| 11| 000047602175 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 10/12/2001
949 a| R15.A48 v.285 n0.9-12 2001 w| LCPER ¢| 11| 000047614253 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 11/2/2001
949 a| R15.A48 v.285 no.1-4 2001 w| LCPER c| 11| 000047207189 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 11/20/2001
949 a| R15.A48 v.284 n0.21-24 2000 w| LCPER ¢| 11| 000047198357 || PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u| 11/26/2007
949 a| R15.A48 v.285 n0.21-24 2001 w| LCPER ¢| 1 i| DO0DA48262996 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 12/18/2001
949 a| R15.A48 v.286 no.5-8 2001 w| LCPER c| 11| 000048262972 || PATERNO-4 m| UP-PAT r| ¥'s| ¥ t| PERIODICAL u| 12/18/2001
949 a| R15.A48 v.286 n0.9-12 2001 w| LCPER c| 1 i| 000048262989 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 12/18/2001
949 a| R15.A48 v.286 no.1-4 2001 w| LCPER | 1| 000048261845 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 12/18/2001
949 a| R15.A48 v.286 no.13-16 2001 w| LCPER c| 1] 000048289672 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 3/19/2002
949 a| R15.A48 v.286 n0.17-20 2001 w| LCPER c| 11| 000048289771 1] PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 3/19/2002
949 a| R15.A48 v.286 n0.21-24 2001 w| LCPER ¢| 1 i| 000048289764 d| 5/21/2012 || PATERNO-4m| UP-PATQ| 11| Ys| Y|
PERIODICAL u| 3/19/2002
949 a| R15.A48 v.185 no.1-6 1963 w| LCPER c| 11| 000048318525 || PATERNO-4 m| UP-PAT r| Y's| ¥ t| PERIODICAL u| 5/20/2002
949 a| R15.A48 v.185 nn.7-13 1963 w| LCPER ¢| 11| 000048318532 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 5/20/2002
949 a| R15.A48 v.287 no.13-16 2002 w| LCPER c| 1| 000048397315 || PATERNO-4 m| UP-PATr| Y 5| Y t| PERIODICAL u| 7/25/2002
949 a| R15.A48 v.287 no.9-12 2002 w| LCPER c| 1 i| 000048397308 || PATERNO-4 m| UP-PATr| ¥ 5| ¥ t| PERIODICAL u| 7/25/2002
949 a| R15.A48 v.287 no.5-8 2002 w| LCPER c| 1| 000048397292 1| PATERNO-4 m | UP-PAT r| ¥s| Y t| PERIODICAL u| 7/25/2002
949 a| R15.A48v.287 no.1-4 2002 w| LCPER c| 1| 000048397285 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 7/25/2002
949 a| R15.A48 v.287 no.17-20 2002 w| LCPER c| 1| 000048457163 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/29/2002
949 a| R15.A48 v.287 no.21-24 2002 w| LCPER c| 1| 000048430937 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 11/6/2002
949 a| R15.A48 v.288 no.1-4 2002 w| LCPER c| 1| 000048430920 || PATERNO-4 m | UP-PAT r| Y S| Y t| PERIODICAL u| 11/6/2002
949 a| R15.A48 v.288 no.13-16 2002 w| LCPER | 11| 000051749453 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 1/9/2003
949 a| R15.A48 v.288 no.5-8 2002 w| LCPER | 11| 000051749842 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 1/9/2003
949 a| R15.A48 v.288 no.9-12 2002 w| LCPER c| 1| 000051749835 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 1/9/2003
949 a| R15.A48B v.288 no.17-20 2002 w| LCPER c| 1i| 000051855956 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 4/4/2003
949 a| R15.A48 v.288 n0.21-24 2002 w| LCPER | 1| 000051855512 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 4/4/2003
949 a| R15.A48 v.289 no.5-8 2003 w| LCPER c| 11| 000052494765 d | 6/16/2004 e | 6/16/2004 || PATERNO-4m| UP-PATn| 11| Ys| Yt|
PERIODICAL u| 6/9/2003
949 a| R15.A48 v.289 no.1-4 2003 w| LCPER | 11] 000052494772 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 6/9/2003
949 a| R15.A48 v.289 n0.9-12 2003 w| LCPER ¢| 1 i| 000052519154 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 7/17/2003
949 a| R15.A48 v.289 no.13-16 2003 w| LCPER c| 1 i| D00052533396 1| PATERNO-4 m | UP-PAT r| ¥ s| ¥ t| PERIODICAL u| 8/15/2003
949 a| R15.A48 v.289 no.17-20 2003 w| LCPER c| 1 i| D00052533402 1| PATERNO-4 m | UP-PAT r| Y 5| ¥ t| PERIODICAL u| 8/15/2003
949 a| R15A48v.290 no.1-4 2003 w| LCPER | 11| 000052571718 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 10/17/2003
949 a| R15.A48v.289 no.21-24 2003 w | LCPER c| 1| 000052563999 d| 1/23/2005 e| 1/23/2005 || PATERNO-4 m| UP-PATn| 11| ¥s| ¥
t| PERIODICAL u| 10/17/2003
949 a| R15.A48 v.290 no.9-12 2003 w| LCPER c| 11| 000052773754 || PATERNO-4 m| UP-PAT | ¥ s| ¥ t| PERIODICAL u| 1/8/2004
949 a| R15.A48 v.290 no.13-16 2003 w| LCPER | 11| 000052773761 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 1/8/2004
949 a| R15.A48 v.290 no.17-20 2003 w| LCPER c| 1 i| D00052773778 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 1/8/2004
949 a| R15.A48 v.290 no.21-24 2003 w| LCPER ¢| 1 i| DO0052798832 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u | 2/26/2004
949 a| R15.A48v.291 no.1-4 2004 w| LCPER c| 11| 000052799488 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 2/26/2004
949 a| R15.A48 v.290 no.5-8 2003 w| LCPER ¢| 11| 000052807718 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 3/5/2004
0949 a| R15.A48 v.201 no.5-8 2004 w| LCPER ¢| 1| 000052813931 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 3/18/2004
949 a| R15.A48 v.291 no.9-12 2004 w| LCPER ¢| 11| 000054750807 || PATERNO-4 m| UP-PAT | Ys| Y t| PERIODICAL u| 6/25/2004
949 a| R15.A48 v.291 no.17-20 2004 w| LCPER c| 1| 000054750722 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 6/25/2004
949 a| R15.A48 v.201 no.13-16 2004 w| LCPER c| 1 i| D00054750791 || PATERNO-4 m| UP-PAT r| ¥ s| ¥ t| PERIODICAL u| 6/25/2004
949 a| R15.A48 v.201 no.21-24 2004 w| LCPER c| 1 i| 00054866102 d| 7/15/2016 || PATERNO-4 m | UP-PAT q| 17| ¥5| Y|
PERIODICAL u| 10/7/2004
949 a| R15.A48 v.35 no.1-8 1900 w| LCPER ¢| 1| 000047774568 || ACAD-BLDG m | UP-ANNEX r| Y 5| Y t| PERIODICAL u| 8/17/2001 z|
B 1203
949 a| R15.A48 v.35 10.9-17 1900 w| LCPER ¢| 1| 000047774575 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z|
1203
949 a| R15.A48 v.35 no.18-26 1900 w| LCPER c| 1 i| 000047774582 || ACAD-BLDG m | UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
z| 1203
949 a| R15.A48 v.36 1901 w| LCPER c| 1| DOD047774599 || ACAD-BLDG m| UP-ANNEX r| Y s| ¥ t| PERIODICAL u| 8/17/2001 z| 1203
949 a| R15.A48v.37 1901 w| LCPER c| 1| 000047774605 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z| 1203
949 a| R15.A48 v.38 1902 w| LCPER c| 1| 000047774612 || ACAD-BLDG m| UP-ANNEX r| Ys| Y t| PERIODICAL u| 8/17/2001 z| 1203
949 a| R15.A48v.39 1902 w| LCPER ¢| 1| 000047774629 d| 3/8/2005 e| 3/7/2005 || ACAD-BLDG m| UP-ANNEX n| 17| Ys| Y1
PERIODICAL 1| 8/17/2001 z| 1203
949 a| R15.A48 v.40 1903 w| LCPER ¢| 1| 000047774636 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z| 1203
949 a| R15.A48 v.41 1903 w| LCPER c| 11| 00D047774643 || ACAD-BLDG m| UP-ANNEX r| Ys| Y t| PERIODICAL u| 8/17/2001 2| 1203
949 a| R15.A48v.42 1904 w| LCPER c| 11| D0D047774650 || ACAD-BLDG m| UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001 z| 1203
949 a| R15.A4Bv.43 1904 w| LCPER c| 11| DODOA7774667 || ACAD-BLDG m| UP-ANNEX r| Y's| Y t| PERIODICAL u| 8/17/2001 z| 1203
949 a| R15.A48 v.44 1905 w| LCPER c| 11| 000047774674 || CATO-2 m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z| 7219
949 a| R15.A48 v.45 no.1-14 1905 w| LCPER ¢| 1| 000047774681 1| ACAD-BLDG m | UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001 2|
1203

Exact Sciences Ex. 2008, Page 139 of 344



949

a| R15.A48 v.45 no.15-27 1905 w| LCPER | 11| 000047774698 || ACAD-BLDG m| UP-ANNEX | ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 1203

949 a| R15.A48 v.46 no.1-13 1906 w| LCPER ¢| 11| 000047774704 d| 1/13/2014 €| 11/1/2013 || ACAD-BLDG m | UP-ANNEX 1| Ys| Y t|
PERIODICAL u| 8/17/2001 z| 1203

949 a| R15.A48 v.46 no.14-26 1906 w| LCPER | 1i| 000047774711 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
z| 1203

949 a| R15.A48 v.47 1906 w| LCPER c| 11| 000047774728 d| 1/13/2014 e| 11/1/2013 || ACAD-BLDG m| UP-ANNEX n| 1| Ys| Yt|
PERIODICAL u| 8/17/2001 z| 1203

949 a| R15,A48 v.48 1907 w| LCPER c| 11| 000047774735 d| 9/10/2018 e | 9/7/2018 || ACAD-BLDG m | UP-ANNEXN| 17| Ys| Yt|
PERIODICAL u| 8/17/2001 z| 1203

949 a| R15.A48 v.49 1907 w| LCPER c| 1| 000047774742 || ACAD-BLDG m | UP-ANNEX r| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001 z| 1203

949 a| R15.A48 v.50 1908 w| LCPER | 1| 000047774759 || ACAD-BLDG m | UP-ANNEX r| ¥'s| Y t| PERIODICAL u| 8/17/2001 z| 1203

949 2| R15.A48 v.51 1908 w| LCPER c| 1| 000047774766 || ACAD-BLDG m | UP-ANNEX r| ¥ 5| Y t| PERIODICAL u| 8/17/2001 z| 1203

949 a| R15.A48v.52 1909 w| LCPER c| 11| 000047774773 || ACAD-BLDG m | UP-ANNEX r| Y s| ¥ t| PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 .53 1909 w| LCPER c| 1| 000047774780 d| 3/27/2013 || ACAD-BLDG m| UP-ANNEX q| 1r| Ys| Y t| PERIODICAL u|
8/17/2001 z| 1204

949 a| R15.A48 v.47-53 1906-09 index w| LCPER c| 1| 000047774797 || ACAD-BLDG m | UP-ANNEX r{ Ys| Y t| PERIODICAL u|
8/17/2001 z| 1204

949 a| R15.A48 v.54 no.1-13 1910 w| LCPER c| 1 i| 000047774803 d | 1/13/2014 e| 11/1/2013 || ACAD-BLDG m | UP-ANNEX | ¥s| Y t|
PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 v.54 n0.14-26 1910 w| LCPER c| 1 i| 000047774810 d| 9/29/2015 e| 11/1/2013 || ACAD-BLDG m | UP-ANNEX q| 21| ¥ 5|
¥ t| PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48v.55 1910 w| LCPER c| 11| D0D047774827 || ACAD-BLDG m | UP-ANNEX r| Y s| ¥ t] PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 .56 1911 w| LCPER c| 11| 000047774834 d| 3/3/2014 1| ACAD-BLDG m| UP-ANNEX q| 11| Ys| Y t| PERIODICAL u|
8/17/2001 z| 1204

949 a| R15.A48 v.57 n0.1-0 1911 w| LCPER c| 1| 000047774841 || ACAD-BLDG m | UP-ANNEX r| Y s| ¥ t| PERIODICAL u| 8/17/2001 z|
1204

949 2| R15.A48 v.57 n0.10-18 1911 w| LCPER c| 1| 000047774858 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
z| 1204

949 a| R15.A48 v.57 n0.19-27 1911 w| LCPER c| 11| 000047774865 || ACAD-BLDG m | UP-ANNEX 1| ¥s| Y t| PERIODICAL u| 8/17/2001
z| 1204

949 2| R15.A48 v.58 pt.1 1912 w| LCPER | 1| 000047774872 d| 1/13/2014 | 11/1/2013 || ACAD-BLDG m | UP-ANNEX r| ¥'s| Y t|
PERIODICAL u| 8/17/2001 z| 1204

949 2| R15.A48 .58 pr.2 1912 w| LCPER c| 1| 000047774889 d| 1/13/2014 | 11/1/2013 || ACAD-BLDG m| UP-ANNEX r| Ys| Y t|
PERIODICAL u| 8/17/2001 2| 1204

949 a| R15.A48 .59 pt.1 1912 w| LCPER ¢| 1 1| 000047774896 d| 1/13/2014 e| 11/1/2013 || ACAD-BLDG m | UP-ANNEXr| Ys| Y t|
PERIODICAL u| 8/17/2001 z| 1204 - -

949 a| R15.A48 .50 pt.2 1912 w| LCPER ¢| 1 1| 000047774902 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 2|
1204

949 a| R15.A48 v.60 pt.1 1913 w| LCPER | 1i| 000047774910 d| 1/13/2014 e| 11/1/2013 || ACAD-BLDG m| UP-ANNEX 1| Ys| ¥ t|
PERIODICAL u| 8/17/2001 7| 1204

949 a| R15.A48 v.60 pt.2 1913 w| LCPER | 1 i| 00047774926 || ACAD-BLDG m | UP-ANNEX r| ¥'s| ¥ t| PERIODICAL u| 8/17/2001 z|
1204

949 a| R15.A48v.61 1913 w| LCPER ¢| 11| D0D047774933 d| 10/17/2017 || ACAD-BLDG m| UP-ANNEX q| 17| ¥5| Y t| PERIODICAL u|
8/17/2001 z| 1204

949 a| R15.A48v.62 no.1-13 1974 w| LCPER ¢| 11| 000047774940 d | 1/13/2014 &| 11/1/2013 1| ACAD-BLDG m | UP-ANNEX r| Ys| Y t|
PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 v.62 n0.14-20 1914 w| LCPER c| 1| 000047774957 d| 8/19/2014 || ACAD-BLDG m| UP-ANNEX q| 11| Y| Yt|
PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 v.63 1914 w| LCPER c| 1| 000047774964 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 v.64 n0.10-17 1915 w| LCPER c| 11| 000047774971 || ACAD-BLDG m | UP-ANNEX 1| ¥s| Y t| PERIODICAL u| 8/17/2001
2| 1204

949 a| R15.A48 v.64 no.1-13 1915 w| LCPER ¢| 1| 000047776333 d| 6/21/2005 || ACAD-BLDG m| UP-ANNEX q| 11| Ys| Yt|
PERIODICAL u| 8/17/2001 z| 1204

949 2| R15.A48 v.64 n0.14-26 1915 w| LCPER c| 1i| 000047774988 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| Y t| PERIODICAL u| 8/17/2001
z| 1204

949 a| R15.A48 v.65n0.1-9 1915 w| LCPER c| 1 | 000047774995 d| 4/11/2013 || ACAD-BLDG m| UP-ANNEX q| 27| Ys| Y t| PERIODICAL
u| 8/17/2001 2| 1204

949 a| R15.A48 v.65 n0.10-18 1915 w| LCPER c| 11| 000047775008 || ACAD-BLDG m | UP-ANNEX 1| Ys| Y t| PERIODICAL u| 8/17/2001
z| 1204

949 a| R15.A48 v.65 n0.19-26 1915 w| LCPER c| 1| 000047775015 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001
z| 1204

949 a| R15.A48 v.66 no.1-13 1916 w| LCPER c| 11| 000047775022 d| 1/13/2014 | 11/1/2013 || ACAD-BLDG m| UP-ANNEX r| Ys| Yt
PERIODICAL u| 8/17/2001 z| 1204

949 a| R15.A48 v.66 n0.14-26 1916 w| LCPER | 11| 000047775039 d| 1/13/2014 e| 11/1/2013 || ACAD-BLDG m | UP-ANNEX | ¥s| Y|
PERIODICAL u| 8/17/2001 z| 1204

949 2| R15.A48 v.67 n0.1-9 1916 w| LCPER | 1| 000047775046 d | 3/27/2013 || ACAD-BLDG m | UP-ANNEX q| 11| Y| ¥ t| PERIODICAL

u| 8/17/2001 z| 1204
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949 a| R15.A48 v.67 no.10-18 1916 w| LCPER ¢| 11| 000047775053 || ACAD-BLDG m | UP-ANNEX r| Y's| Y t| PERIODICAL u| 8/17/2001
z| 1204

949 a| R15.A48 v.67 n0.19-27 1916 w| LCPER c| 1 || 000047775060 || ACAD-BLDG m | UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 1204

949 a| R15.A48 v.68 no.1-8 1917 w| LCPER c| 11| 000047775077 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z|
534

949 a| R15.A48 v.68 n0.9-17 1917 w| LCPER c| 11| 000047775084 || ACAD-BLDG m| UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001 z|
534

949 a| R15.A48 v.68 n0.18-26 1917 w| LCPER ¢| 1 | 000047775091 || ACAD-BLDG m | UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
z| 534

949 a| R15.A48 v.69 1917 w| LCPER c| 11| 000047775107 d| 1/13/2014 e| 11/1/2013 || ACAD-BLDG m| UP-ANNEX | Y s| Y t|
PERIODICAL u| 8/17/2001 z| 534

949 a| R15.A48v.70 1918 w| LCPER c| 1] 000047775114 d| 1/21/2015 || ACAD-BLDG m| UP-ANNEX q| 2| Ys| Y t| PERIODICAL u
8/17/2001 z| 534

949 a| R15.A48v.71 1918 w| LCPER c| 11| 000047775121 d| 3/21/2014 e| 11/1/2013 || ACAD-BLDG m| UP-ANNEX q| 2r| ¥s| Y t|
PERIODICAL u| 8/17/2001 z| 536

949 a| R15.A48v.72 no.1-8 1919 w| LCPER c| 11| 000047775138 d| 5/22/2018 || ACAD-BLDG m| UP-ANNEX q| 2r| ¥s| ¥ t| PERIODICAL
u| 8/17/2001 z| 536

949 a| R15.A48 v.72 n0.9-17 1919 w| LCPER c| 11| 000047775145 d| 5/22/2018 || ACAD-BLDG m | UP-ANNEX q| 21| ¥ 5| ¥ t|
PERIODICAL u| 8/17/2001 z| 536

949 a| R15.A48v.72 no.18-26 1919 w| LCPER c| 1i| 000047775152 d| 5/22/2018 || ACAD-BLDG m| UP-ANNEX q| 2r| Ys| Yt|
PERIODICAL u| 8/17/2001 z| 536

949 a| R15.A48v.73 n0.1-9 1919 w| LCPER ¢| 11| 000047775169 || ACAD-BLDG m| UP-ANNEX r| Ys| Y t| PERIODICAL u| 8/17/2001 z|
536

949 a| R15.A48 v.73 no.10-17 1919 w| LCPER c| 1] 000047775176 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| 536

949 al R15.A48 v.73 n0.18-26 1919 w| LCPER c| 11| 000047775183 || ACAD-BLDG m | UP-ANNEXr| Y s| Y t| PERIODICAL u| 8/17/2001
z| 536

949 a| R15.A48v.74 1920 w| LCPER c| 1| 000047775190 d| 3/2/2018 || ACAD-BLDG m| UP-ANNEX q| 1r| Y s| Y t| PERIODICAL u|
B/17/2001 z| 536

949 a| R15.A48 v.75 n0.1-13 1920 w| LCPER ¢| 1| 000047775206 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| Y t| PERIODICAL u| B/17/2001 z|
536

949 a| R15.A48 v.75 no.14-26 1920 w| LCPER c| 1| 000047775213 || ACAD-BLDG m | UP-ANNEX r| Y 5| Y t| PERIODICAL u| 8/17/2001
z| 536

949 a| R15.A48 v.76 no.1-9 1921 w| LCPER ¢| 1| 000047775220 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 2|
536

949 a| R15.A48v.76 n0.10-18 1921 w| LCPER | 11| 000047775237 || ACAD-BLDG m | UP-ANNEX | Ys| Y t| PERIODICAL u| 8/17/2001
z| 536

949 a| R15.A48 v.76 N0.19-26 1921 w| LCPER c| 11| 000047775244 || ACAD-BLDG m | UP-ANNEX | Y 5| ¥ t| PERIODICAL u| 8/17/2001
z| 536

949 al R15,A48v.77 1921 w| LCPER c| 1| DODD47775251 1| ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z| 536

949 a| R15.A48 v.78 1922 w| LCPER c| 1| DOD047775268 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z| 536

949 a| R15.A48v.78 pt.1 1922 w| LCPER c| 11| 000047775275d| 1/13/2014 e| 11/1/2013 || ACAD-BLDG m| UP-ANNEX q| 11| ¥s| Yt|
PERIODICAL u| 8/17/2001 z| 536

949 al R15.A48 v.78 pt.2 1922 w| LCPER c| 1 1| 000047775282 || ACAD-BLDG m | UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z| 536

949 al R15.A48v.79 n0.1-13 1922 w| LCPER | 11| 000047775299 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y r| PERIODICAL u| 8/17/2001 z|
536

949 a| R15.A48 v.79 no.14-27 1922 w| LCPER c| 11| 000047775305 || ACAD-BLDG m| UP-ANNEXT| Y s| Y t| PERIODICAL u| 8/17/2001
z| 536

949 a| R15.A48 v.80 n0.1-13 1923 w| LCPER ¢| 11| 000047775312 || ACAD-BLDG m| UP-ANNEX r| Y s| ¥ t| PERIODICAL u| B/17/2001 z|
536

949 a| R15.A48 v.B0 n0.14-26 1923 w| LCPER | 1 || 000047775329 || ACAD-BLDG m | UP-ANNEXr| Y s| Y t| PERIODICAL u| 8/17/2001
z| 536

949 a| R15.A48 v.81 no.1-8 1923 w| LCPER c| 11| 000047775336 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z|
536

949 a| R15.A48 v.81 n0.9-17 1923 w| LCPER | 11| 000047775343 1| ACAD-BLDG m| UP-ANNEX r| Y s| ¥ t| PERIODICAL u| B/17/2001 z|

- 540 -

949 a| R15.A48 v.81 no.18-26 1923 w| LCPER c| 11| 000047775350 || ACAD-BLDG m | UP-ANNEX r| Y's| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48 v.82 no.1-13 1924 w| LCPER c| 11| 000047775367 || ACAD-BLDG m| UP-ANNEX | ¥ 5| ¥ t| PERIODICAL u| B/17/2001 z|
540

949 a| R15.A48 v.B2 no.14-26 1924 w| LCPER c| 11| 000047775374 || ACAD-BLDG m| UP-ANNEX r| ¥s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48 v.83 no.1-13 1924 w| LCPER ¢| 11| 000047775381 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
540

949 a| R15.A48 v.83 no.14-26 1924 w| LCPER ¢| 1 || 000047775398 d| 6/13/2011 || ACAD-BLDG m| UP-ANNEX q| 1r| ¥s| ¥t|
PERIODICAL u| 8/17/2001 z| 874

949 a| R15.A48 v.84 no.1-13 1925 w| LCPER c| 1| 000047775404 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|

874
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949

2| R15.A48 v.84 no.14-26 1925 w| LCPER c| 11| 000047775411 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| 874

949 a| R15,A48 v.85n0.1-13 1925 w| LCPER c| 11| 000047775428 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z|
874

949 a| R15.A48 v.85 no.14-26 1925 w| LCPERc| 1| 000047775435 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| 874

949 a| R15.A48 v.86 n0.1-13 1926 w| LCPER c| 11| 000047775442 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
874

949 a| R15.A48 v.86 n0.14-26 1926 w| LCPER | 11| 000047775459 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| B74

949 a| R15.A48 v.87 n0.1-13 1926 w| LCPER ¢| 1| 000047775466 || ACAD-BLDG m | UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
874

949 &| R15.A48 v.87 n0.14-26 1926 w| LCPER c| 1 i| 000047775473 || ACAD-BLDG m | UP-ANNEX r| Ys| Y t| PERIODICAL u| 8/17/2001
z| 874

949 a| R15.A48 v.88 no.1-13 1927 w| LCPER | 11| 000047775480 || CATO-2 m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z|
6614

949 a| R15.A48 v.B8 n0.14-26 1927 w| LCPER c| 11| 000047775497 || ACAD-BLDG m | UP-ANNEX r| Ys| Y t| PERIODICAL u| 8/17/2001
z| 875

949 a| R15.A48 v.89 n0.1-13 1927 w| LCPER ¢| 1 i| 000047775503 || ACAD-BLDG m| UP-ANNEX r| ¥'s| Y t| PERIODICAL u| 8/17/2001 z|
875

949 a| R15.A48 v.89 n0.14-27 1927 w| LCPER ¢| 11| 000047775510d| 10/24/2017 || ACAD-BLDG m| UP-ANNEX q| 11| Ys| Yt|
PERIODICAL u| 8/17/2001 z| 875

949 a| R15.A48 v.90 no.1-13 1928 w| LCPER ¢| 1 i| 000047775527 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
875

949 a| R15.A48 v.90 no.14-26 1928 w| LCPER c| 1i| 000047775534 || ACAD-BLDG m| UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
z| 875

949 a| R15.A48 v.96 no.14-26 1931 w| LCPER c| 1 i| 000047775657 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 114

949 a| R15.A48 v.97 n0.1-13 1931 w| LCPER c| 11| 000047775654 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001 z|
114

949 a| R15.A48 v.97 no.14-26 1931 w| LCPER c| 1 i| 000047775671 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| 114

949 a| R15.A48 v.98 no.1-13 1932 w| LCPER c| 1] 000047775688 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
114

949 a| R15.A48 v.98 n0.14-26 1932 w| LCPER | 1 1| 000047775695 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| 114

949 a| R15.A48 v.99 n0.1-13 1932 w| LCPER ¢| 11| 000047775707 || ACAD-BLDG m | UP-ANNEX r| Y 5| ¥ t| PERIODICAL u| 8/17/2001 z|
114

949 a| R15.A48 v.99 n0.14-27 1932 w| LCPER ¢| 1 i| 000047775718 || ACAD-BLDG m| UP-ANNEX | Y s| Y t| PERIODICAL u| 8/17/2001
z| 114

949 a| R15.A48 v.100 no.1-12 1933 w| LCPER ¢| 1 1| 000047775725 || ACAD-BLDG m| UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
z| 114

949 a| R15.A48 v.100 no.13-25 1933 w| LCPER c| 11| 000047775732 || ACAD-BLDG m| UP-ANNEXr| Y s| Y t| PERIODICAL u| 8/17/2001
z| 114

949 2| R15.A48 v.101 no.1-14 1933 w| LCPER ¢| 1 i| 000047775749 || ACAD-BLDG m | UP-ANNEX r| Y 5| Y t| PERIODICAL u| 8/17/2001
z| 114

949 a| R15.A48 v.101 n0.15-27 1933 w| LCPER c| 1 i| 000047775756 || ACAD-BLDG m| UP-ANNEXr| Y s| ¥ t| PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.91 n0.1-13 1928 w| LCPER ¢| 11| 000047775541 || ACAD-BLDG m | UP-ANNEX r| Y 5| Y t| PERIODICAL u| 8/17/2001 z|
875

949 a| R15.A48 v.91 no.14-26 1928 w| LCPER ¢| 1 i| 000047775558 d| 10/6/2015 || ACAD-BLDG m| UP-ANNEX q| 2r| Ys| Yt|
PERIODICAL u| 8/17/2001 z| 875

949 a| R15.A48v.92 n0.1-13 1929 w| LCPER c| 1| 000047775565 d| 1/28/2019 || ACAD-BLDG m| UP-ANNEX q| 11| Ys| Y|
PERIODICAL u| 8/17/2001 z| 875

949 a| R15.A48 v.92 no.14-26 1929 w| LCPER c| 11| 000047775572 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001
z| 875

949 a| R15.A48 v.93 n0.1-13 1929 w| LCPER | 1 i| 000047775589 || ACAD-BLDG m| UP-ANNEX r| ¥s| Y t| PERIODICAL u| B/17/2001 z|
875

949 a| R15.A48 v.93 no.14-26 1929 w| LCPER c| 1| 000047775596 d | 6/17/2008 1| ACAD-BLDG m| UP-ANNEX q| 1| ¥s| Yt
PERIODICAL u| 8/17/2001 z| 875

949 3| R15.A48 v.94 no.1-13 1930 w| LCPER c| 1 i| 000047775602 || ACAD-BLDG m | UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001 z|
875

949 a| R15.A48 v.94 n0.14-26 1930 w| LCPER c| 1 1| 000047775619 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001
z| 875

949 a| R15.,A48 v.95n0,1-13 1930 w| LCPER | 1| 000047775626 || ACAD-BLDG m | UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
114

949 a| R15.A48 v.95 n0.14-26 1930 w| LCPER c| 1| 000047775633 || ACAD-BLDG m | UP-ANNEX r| Y s| Y t| PERIODICAL u| 8/17/2001

z| 114
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949 a| R15.A48 v.96 n0.1-13 1931 w| LCPER c| 11| 000047775640 || ACAD-BLDG m| UP-ANNEX r| Y s| Y t| PERIODICAL u| B/17/2001 z|
114

949 a| R15.A48 v.102 no.1-13 1934 w| LCPER ¢| 11| 000047775763 d| 12/12/2005 || ACAD-BLDG m | UP-ANNEX q| 21| ¥s| Yt|
PERIODICAL u| 8/17/2001 z| 111

949 a| R15.A48 v.102 no.14-26 1934 w| LCPER c| 11| 000047775770 || ACAD-BLDG m| UP-ANNEXr| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.103 no.1-13 1934 w| LCPER c| 1 || 000047775787 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
2| 111

949 a| R15.A48v.103 no.14-26 1934 w| LCPER c| 11| 000047775794 || ACAD-BLDG m| UP-ANNEXr| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.104 no.1-13 1935 w| LCPER ¢| 1 i| 000047775800 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
z[ 111

949 a| R15.A48 v.104 no.14-26 1935 w| LCPER ¢| 1| 000047775817 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
2| 111

949 a| R15.A48 v.105 no.1-13 1935 w| LCPER c| 11| 000047775824 || ACAD-BLDG m | UP-ANNEX r| Ys| Y t| PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.105 no.14-26 1935 w| LCPER ¢| 11| 000047775831 || ACAD-BLDG m| UP-ANNEXr| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.106 no.1-13 1936 w| LCPER c| 1| 000047775848 || ACAD-BLDG m | UP-ANNEX | Y s| Y t| PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.106 no.14-26 1936 w| LCPER c| 1i| D00047775855 d| 8/20/2007 || ACAD-BLDG m| UP-ANNEXg| 1r| Y| Yt|
PERIODICAL u| 8/17/2001 z] 111

949 a| R15.A48 v.107 no.1-9 1936 w| LCPER ¢| 1| 000047775862 || ACAD-BLDG m| UP-ANNEX r| ¥'s| Y t| PERIODICAL u| 8/17/2001 z|
111

949 a| R15.A48v.107 n0.10-18 1936 w| LCPER ¢| 1| 000047775879 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t] PERIODICAL u| 8/17/2001
z| 111

949 al R15.A48 v.107 no.19-26 1936 w| LCPER c| 1| 000047775886 || ACAD-BLDG m| UP-ANNEXr| Y s| Y t] PERIODICAL u| 8/17/2001
z| 111

949 a| R15.A48 v.108 no.1-9 1937 w| LCPER ¢| 11| 000047775893 d | 8/3/2007 || ACAD-BLDG m| UP-ANNEX q| 1r| Ys| Y t] PERIODICAL
u| 8/17/2001 z| 111

949 a| R15.A48v.108 no.10-17 1937 w| LCPER ¢| 1| D00047775909 || ACAD-BLDG m| UP-ANNEXr| Y s| Y t| PERIODICAL u| 8/17/2001
zl 11

949 a| R15.A48 v.108 n0.18-26 1937 w| LCPER ¢| 11| 000047775916 d| 7/30/2007 || ACAD-BLDG m| UP-ANNEX g| 11| ¥s| Y 1|
PERIODICAL u| 8/17/2001 z| 540

949 al R15.A48v.109 n0.1-9 1937 w| LCPER ¢| 1] 000047775923 d | 5/1/2008 || ACAD-BLDG m| UP-ANNEX q| 1r| Y s| Y t| PERIODICAL
u| 8/17/2001 z| 540

949 a| R15.A48v.109 no.10-18 1937 w| LCPER ¢| 1| 000047775930 || ACAD-BLDG m| UP-ANNEX | Y s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48v.109 n0.19-26 1937 w| LCPER c| 1i| 000047775947 d| 7/30/2007 || ACAD-BLDG m| UP-ANNEX g| 11| Ys| Y|
PERIODICAL u| 10/22/2004 z| 540

949 al R15.A48v.110 no.1-9 1938 w| LCPER ¢| 1] 000047775954 || ACAD-BLDG m| UP-ANNEX r| ¥'s| ¥ t| PERIODICAL u| 8/17/2001 z|
540

949 al R15.A48v.110 no.10-18 1938 w| LCPER c| 1| 000047775961 || ACAD-BLDG m| UP-ANNEX | Y s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48 v.110 n0.19-26 1938 w| LCPER c| 11| 000047775978 || ACAD-BLDG m| UP-ANNEXT| ¥ 5| ¥ t| PERIODICAL u| 8/17/2001
z| 540

949 al R15.A48v.111 no.1-9 1938 w| LCPER ¢| 1| 000047775985 d | 3/2/2018 || ACAD-BLDG m| UP-ANNEX q| 11| ¥ s| ¥ t| PERIODICAL
u| 8/17/2001 z| 540

949 a| R15.A48v.111 no.10-18 1238 w| LCPER ¢| 11| 000047775992 || ACAD-BLDG m| UP-ANNEXr| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48v.111 no.19-26 1938 w| LCPER c| 11| 000047776005 || ACAD-BLDG m| UP-ANNEXr| Y s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48v.112 no.1-8 1939 w| LCPER c| 1| 000047776012 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001 z|
540

949 a| R15.A48v.112 n0.9-17 1939 w| LCPER c| 11| 000047776029 || ACAD-BLDG m | UP-ANNEX | Ys| Y t| PERIODICAL u| 8/17/2001
2| 540

949 al R15.A48v.112 no.18-25 1939 w| LCPER c| 11| 000047776036 || ACAD-BLDG m | UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48 v.113 no.1-9 1939 w| LCPER ¢| 11| 000047776043 || ACAD-BLDG m| UP-ANNEX r| ¥ 5| ¥ t| PERIODICAL u| B/17/2001 z|
540

949 a| R15.A48 v.113 no.10-18 1939 w| LCPER c| 1i| 000047776050 || ACAD-BLDG m| UP-ANNEX r| ¥ s| ¥ t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48v.113 no.19-27 1939 w| LCPER c| 11| 000047776067 || ACAD-BLDG m| UP-ANNEX r| ¥ s| Y t| PERIODICAL u| 8/17/2001
z| 540

949 a| R15.A48 v.292 no.1-4 2004 w| LCPER ¢| 1| 000054875364 d | 1/10/2005 e| 1/10/2005 || PATERNG-4 m| UP-PAT | 11| Ys| Y|
PERICDICAL u| 11/11/2004

949 a| R15.A48 v.292 no.5-8 2004 w| LCPER c| 1| 000054879560 || PATERNO-4 m| UP-PAT r| ¥ s| ¥ t| PERIODICAL u| 11/18/2004

949 a| R15.A48v.1-4 1883-85 & v.1-24 index w| LCPER ¢| 1i| 000054483729 || MFILM-NML m| UP-MICRO r| ¥ 5| ¥ t| MICROFORM u|

1/13/2005
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949 a| R15.A48 v.5-8 1885-87 w| LCPER | 11| 000054483736 || MFILM-NML m| UP-MICRO r| ¥ s| ¥ t| MICROFORM u| 1/13/2005

949 a| R15.A48 v.9-11 1887-88 w| LCPER ¢| 1| 000054483743 || MFILM-NML m | UP-MICRO r| Y 5| ¥ t| MICROFORM u| 1/13/2005

949 al R15.A48 v.12-14 1889-90 w| LCPER c| 1 || 000054483750 || MFILM-NML m| UP-MICRO r| Y s| Y t| MICROFORM u| 1/13/2005

949 a| R15.A48 v.15-17 1890-91 w| LCPER c| 11| 000054483767 || MFILM-NML m | UP-MICRQ r| Y s| Y t| MICROFORM u| 1/14/2005

949 a| R15.A48 v.18-20 1892-93 w| LCPER ¢| 11| 000054483774 || MFILM-NML m| UP-MICRO r| ¥ s| ¥ t| MICROFORM u| 1/14/2005

949 a| R15.A48 v.21-22 1893-94 w| LCPER c| 1 i| 000054483781 || MFILM-NML m| UP-MICRO r| ¥ s| ¥ t| MICROFORM u| 1/14/2005

949 a| R15.A48 v.23-24 1894-95 w| LCPER c| 1 i| 000054483798 || MFILM-NML m| UP-MICRO r| ¥ s| ¥ t| MICROFORM u | 1/14/2005

949 a| R15.A48 v.25-26 1895-96 w| LCPER | 1 || 000054483804 || MFILM-NML m| UP-MICRO r| ¥'s| ¥ t| MICROFORM u/| 1/14/2005

949 a| R15.A48 v.27-28 1896-97 w| LCPER c| 11| 000054483811 || MFILM-NML m| UP-MICRO r| ¥ 5| ¥ t| MICROFORM u | 1/18/2005

949 a| R15.A48 v.20-30 1897-98 w| LCPER ¢| 1| 000054483828 || MFILM-NML m| UP-MICRO r| Y 5| Y t| MICROFORM u | 1/18/2005

949 a| R15.A48 v.31-32 1898-99 w| LCPER c| 1| 000054483835 || MFILM-NML m| UP-MICRO r| ¥'s| ¥ t| MICROFORM u| 1/18/2005

949 a| R15.A48 v.33-34 1899-1900 w| LCPER | 1 || 000054483842 || MFILM-NML m| UP-MICRO r| ¥ 5| ¥ t| MICROFORM u| 1/18/2005

949 a| R15.A48 v.247 1982 w| LCPER c| 11| 000054483859 || MFILM-NML m| UP-MICRO r| Y 5| Y t| MICROFORM u| 1/18/2005

949 a| R15,A48 v.248 1982 w| LCPER c| 11| 000054483866 || MFILM-NML m| UP-MICRO r| Y s| Y t| MICROFORM u| 1/18/2005

949 a| R15.A48 v.249 1983 w| LCPER c| 11| 000054483873 || MFILM-NML m | UP-MICRO r| Y 5| Y t| MICROFORM u| 1/18/2005

949 a| R15.A48 v.250 1983 w| LCPER c| 11| 000054483880 || MFILM-NML m | UP-MICRO r| Y 5| Y t| MICROFORM u| 1/18/2005 o|
PUBLIC. Incl. 83rd Report

949 a| R15.A48 v.292 n0.9-12 2004 w| LCPER c| 1 i| 000054894600 || PATERNO-4 m| UP-PATr| Y 's| Y t| PERIODICAL u| 1/27/2005

949 a| R15.A48 v.251 1984 w| LCPER c| 11| 000054483897 || MFILM-NML m| UP-MICRO r| ¥s| Y t| MICROFORM u | 1/28/2005

949 a| R15.A48 v.252 1984 w| LCPER ¢| 11| 000054483903 || MFILM-NML m| UP-MICRO r| ¥s| Y t| MICROFORM u | 1/28/2005 o|
PUBLIC. Incl. 1983-84 Report

949 a| R15.A48 v.253 1985 w| LCPER c| 11| 000054483910 || MFILM-NML m| UP-MICRO r| Y 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.254 1985 w| LCPER c| 11| 000054483972 d | 10/1/2019 || MFILM-NML m| UP-MICRQ | 11| ¥ s| Y t| MICROFORM u|
1/28/2005

949 a| R15.A48 v.255 1986 w| LCPER ¢| 1 i| 000054483989 || MFILM-NML m | UP-MICRO r| ¥ 5| ¥ 1| MICROFORM u| 1/28/2005

949 a| R15.A48 v.256 1986 w| LCPER c| 1 i| 000054483958 || MFILM-NML m | UP-MICRO | Y 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.257 1987 w| LCPER c| 1 || 000054483934 || MFILM-NML m | UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.258 1987 w| LCPER c| 1 1| 000054483927 || MFILM-NML m | UP-MICRO r| ¥ 5| ¥ t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.259 1988 w| LCPER c| 1 1| 000054483941 || MFILM-NML m | UP-MICRO r| Y 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.260 1988 w| LCPER c| 1 || 000054483965 || MFILM-NML m | UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.261 1989 w| LCPER c| 1 || 000054483699 || MFILM-NML m | UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.262 1989 w| LCPER c| 11| 000054483682 1| MFILM-NML m| UP-MICRO r| Y 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.263 1990 w| LCPER c| 1 i| 000054483705 || MFILM-NML m | UP-MICRO r| ¥ s| Y t| MICROFORM u | 1/28/2005

949 a| R15.A48 v.264 1990 w| LCPER c| 1 i 000054483675 (| MFILM-NML m | UP-MICRO r| Y 5| Y t| MICROFORM U | 1/28/2005 o|
PUBLIC. Incl. Medical education issue

949 a| R15.A48 v.265 1991 w| LCPER c| 1 i| 000054483712 || MFILM-NML m | UP-MICRO r| Y 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48v.266 1991 w| LCPER c| 1| 000054483668 || MFILM-NML m| UP-MICRO r| ¥ s| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.267 1992 w| LCPER c| 1 i| 000054483651 || MFILM-NMLm| UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.268 1992 w| LCPER c| 1 1| 000054483644 || MFILM-NML m | UP-MICRO r| Y 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.269 1993 w| LCPER c| 1| 000054483637 || MFILM-NML m | UP-MICRO r| Y s| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48v.270 1993 w| LCPER c| 1 || 000054484023 || MFILM-NML m | UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.271 1994 w| LCPER c| 11| 000054484016 d | 4/16/2009 1| MFILM-NML m| UP-MICRO q| 21| ¥ 5| Y t| MICROFORM u|
1/28/2005

949 a| R15.A48 v.272 1994 w| LCPER c| 1 i| 000054484009 || MFILM-NML m| UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.273 1995 w| LCPER c| 1 i| 000054483996 || MFILM-NML m | UP-MICRO r| ¥ 5| ¥ 1| MICROFORM u| 1/28/2005

949 a| R15.A48 v.274 1995 w| LCPER c| 1 | 000054484030 || MFILM-NML m| UP-MICRO r| Y s| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.275 1996 w| LCPER c| 1 || 000054484047 || MFILM-NML m | UP-MICRO r| ¥ 5| Y t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.276 1996 w| LCPER c| 1 | 000054484054 || MFILM-NML m | UP-MICRO r| ¥ 5| ¥ t| MICROFORM u| 1/28/2005

949 a| R15.A48 v.292 no.13-16 2004 w| LCPER ¢| 1 i| 000054840034 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 3/17/2005

949 a| R15.A48 v.292 no.17-20 2004 w | LCPER c| 1 || 000054844598 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 3/29/2005

949 a| R15.A48 v.293 no.1-4 2005 w| LCPER c| 11| 000054990999 || PATERNO-4 m| UP-PAT r| ¥ 5| ¥ t| PERIODICAL u| 5/19/2005

949 a| R15.A48 v.292 n0.21-24 2004 w| LCPER c| 11| 000054991002 1| PATERNO-4 m| UP-PAT r| Y 5| ¥ t| PERIODICAL u| 5/19/2005

949 a| R15,A48 v.293 n0.5-8 2005 w| LCPER ¢| 11| 000055005111 1| PATERNO-4 m| UP-PAT | Y s| ¥ t| PERIODICAL u| 6/16/2005

949 a| R15.A48 v.293 n0.9-12 2005 w| LCPER ¢| 1 i| 000055025669 || PATERNO-4 m| UP-PATr| ¥ 5| Y t| PERIODICAL u| 8/11/2005

949 a| R15.A48 v.293 n0.13-16 2005 w| LCPER c| 1 i| 000055030892 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u | 8/24/2005

949 a| R15.A48 v.293 no.17-20 2005 w| LCPER c| 1 i| 000055035279 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 9/8/2005

949 a| R15.A48 v.293 no.21-24 2005 w| LCPER ¢| 11| 000055051910 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| 10/5/2005

949 a| R15.A48 v.294 no.1-4 2005 w| LCPER c| 1 i| 000055052481 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 11/10/2005

949 a| R15.A48 v.294 no.5-8 2005 w| LCPER c| 1i| 000054953222 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 2/2/2006

949 a| R15,A48 v.294 no.9-12 2005 w| LCPER c| 1 i| 000054955882 || PATERNO-4 m| UP-PATr| ¥ 5| ¥ t| PERIODICAL u| 2/9/2006

949 a| R15.A48 v.294 n0.13-16 2005 w| LCPER c| 1 i| 000054961593 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 2/24/2006

949 a| R15.A48 v.294 no.21-24 2005 w| LCPER c| 1 || 000054974135 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 4/7/2006

949 a| R15.A48 v.295 no.1-4 2006 w| LCPER c| 1| 000055110990 I| PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 5/18/2006

949 a| Microfilm w| ASIS c| 1| 121006-970001 || MICROS-HB m | HARRISBURG r| Y s| ¥ t| MICROFORM u| 6/7/2006

949 a| R15.A48 v.295 n0.5-8 2006 w| LCPER ¢| 1| 000055122207 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 6/26/2006

949 a| R15.A48 v.294 1n0.17-20 2005 w| LCPER ¢| 11| 000055129268 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 7/20/2006

949 a| R15.A48 v.295 np.9-12 2006 w| LCPER c| 1| 000055129275 || PATERNO-4 m| UP-PATr| ¥ 5| ¥ t| PERIODICAL u| 7/20/2006
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949 a| R15.A48 v.295 no.13-16 2006 w| LCPER c| 11| 000055071079 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 9/22/2006

949 a| R15.A48 v.295 no.17-20 2006 w| LCPER | 11| 000055072779 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 9/28/2006
949 a| R15,A48 v,295 no.21-24 2006 w| LCPER ¢| 1 i| 000055081849 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 11/2/2006
949 a| R15.A48 v.296 no.1-4 2006 w| LCPER ¢| 1| 000055193009 || PATERNG-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 2/26/2007
949 a| R15.A48 v.296 no.5-8 2006 w| LCPER ¢| 11| 000055193504 || PATERNO-4 m| UP-PAT r| ¥ s| ¥ t| PERIODICAL u| 3/2/2007
949 a| R15.A48 v.296 n0.9-12.2006 w| LCPER c| 11| 000055201025 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 3/21/2007
949 a| R15.A48 v.296 no.13-16 2006 w| LCPER | 1 i| 000055203814 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 3/26/2007
949 a| R15.A48 v.296 n0.17-20 2006 w| LCPER ¢| 1| 000055208659 || PATERNO-4 m | UP-PATr| ¥ s| ¥ t| PERIODICAL u| 4/23/2007
949 a| R15.A48 v.296 no.21-24 2006 w| LCPER c| 1| 000061727182 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/23/2007
949 a| R15.A48 v.297 no.1-8 2007 w| LCPER c| 1| 000059681922 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 2/8/2008
949 a| R15.A48 v.297 no.9-12 2007 w| LCPER c| 1 i| 000059614999 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 3/7/2008
949 a| R15.A48 v.298 n0.13-16 2007 w| LCPER ¢| 11| 000059633099 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 4/18/2008
949 a| R15.A48 v.298 no.17-20 2007 w| LCPER ¢| 11| 000059648352 1| PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 6/6/2008
949 a| R15.A48 v.297 no.13-16 2007 w| LCPER c| 1 i| 000059669821 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/26/2008
949 a| R15.A48 v.297 no.17-20 2007 w| LCPER ¢| 11| 000059669814 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/26/2008
949 a| R15.A48 v.287 n0.21-24 2007 w| LCPER c| 11| 000059670094 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/26/2008
949 a| R15.A48 v.298 no.1-4 2007 w| LCPER c| 1i| 000059673231 || PATERNO-4 m | UPTPATr\ Ys| Yt| PERIODICAL u| 9/19/2008 o
949 a| R15.A48 v.298 n0.5-8 2007 w| LCPER ¢| 1 i| 000059678380 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 9/29/2008
949 a| R15.A48 v.298 n0.9-12 2007 w| LCPER c| 11| 000055230155 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 11/20/2008
949 a| R15.A48 v.298 n0.21-24 2007 w| LCPER c| 1| 000059733379 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 2/18/2009
949 a| R15.A48 v.299 no.1-4 2008 w| LCPER c| 1i]| 000059742425 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 3/23/2009
949 a| R15.A48 v.299 no.5-8 2008 w| LCPER ¢| 11| 000059746560 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 4/20/2009
949 a| R15.A48 v.299 no.9-12 2008 w| LCPER c| 1 i| 000059757023 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 5/8/2009
949 a| R15.A48 v.299 no.13-16 2008 w| LCPER c| 1| DO0059804505 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 5/29/2009
949 a| R15.A48 v.299 no.17-20 2008 w| LCPER c| 1 i| 000059804680 || PATERNO-4 m| UP-PATr| ¥ 5| Y t| PERIODICAL u| 6/11/2009
949 a| R15.A48 v.299 no.21-24 2008 w| LCPER c| 11| 000059809944 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 6/29/2009
949 a| R15.A48 v.300 no.1-4 2008 w| LCPER ¢| 1i| 000059819424 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 7/13/2009
949 a| R15.A48 v.300 no.5-8 2008 w| LCPER c| 1| 000059774808 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 9/9/2009
949 a| R15.A48 v.300 no.9-12 2008 w| LCPER c| 11| 000059774792 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 9/9/2009
949 a| R15.A48 v.300 no.13-16 2008 w| LCPER c| 1| 000059774686 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 9/9/2009
949 a| R15.A48 v.300 n0.17-20 2008 w| LCPER ¢| 1| 000059774679 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 9/9/2009
949 a| R15.A48 v.300 no.21-24 2008 w| LCPER c| 1 i| D00059774662 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 9/9/2009
949 a| R15.A48 v.301 no.1-4 2009 w| LCPER ¢| 1| D00D0S9777212 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 9/16/2009
949 a| R15.A48 v.301 no.5-8 2009 w| LCPER c| 11| D00059779766 d| 11/11/2009 e| 11/10/2009 || PATERNO-4 m| UP-PAT | 1 r| ¥s| Y
t| PERIODICAL u| 9/23/2009
949 a| R15.A48 v.301 no.9-12 2009 w| LCPER c| 11| 000059790525 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 11/11/2009
949 a| R15.A48 v.301 no.13-16 2009 w| LCPER c| 1| 000059790518 I|'PATERNO-4 m| UP-PATr| Ys| Yt| PERIODICAL u| 11/11/2009
949 a| R15.A48 v.301 no.17-20 2009 w| LCPER ¢| 1i| DDDD&1840645 || PATERNO-4 m| UP-PAT r| ¥'s| Y t| PERIODICAL u| 1/5/2010
949 a| R15.A48 v.301 no.21-24 2009 w| LCPER c| 1| 000061842458 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 1/14/2010
949 a| R15.A48 v.302 no.1-4 2009 w| LCPER c| 1| DD0061847088 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 2/10/2010
949 a| R15.A48 v.302 no.9-12 2009 w| LCPER ¢| 1| 000061872370 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 5/11/2010
949 a| R15.A48 v.302 no.5-8 2009 w| LCPER c| 1| 000061869721 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 5/18/2010
949 a| R15.A48 v.302 no.13-16 2009 w| LCPER | 1 i| 000061882034 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 6/24/2010
949 a| R15.A48 v.302 no.17-20 2009 w| LCPER c| 1| DO0D0&1889361 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 7/14/2010
949 a| R15.A48 v.302 no.21-24 2009 w| LCPER ¢| 1| 000061889354 || PATERNO-4 m| UP-PAT r| Y¥'s| Y t| PERIODICAL u| 7/14/2010
949 a| R15.A48 v.303 no.1-4 2010 w| LCPER c| 11| 000061893016 || PATERNO-4 m| UP-PAT | Ys| Y t| PERIODICAL u| 8/4/2010
949 a| R15.A48 v.303 no.5-8 2010 w| LCPER ¢| 11| 000061917934 1| PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 11/24/2010
949 a| R15.A48 v.303 n0.9-12 2010 w| LCPER ¢| 1 i| 000061807020 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 12/10/2010
949 a| R15.A48 v.303 no.21-24 2010 w| LCPER c| 11| 000061819672 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 3/7/2011
949 a| R15.A48 v.304 no.1-4 2010 w| LCPER c| 11| 000061819795 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 3/7/2011
949 a| R15.A48 v.303 n0.13-16 2010 w| LCPER ¢| 1| 000061819665 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 3/7/2011
949 a| R15.A48 v.303 no0.17-20 2010 w| LCPER c| 1| 000061819801 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| 3/7/2011
949 a| R15.A48 v.304 n0.9-12 2010 w| LCPER c| 11| 000061827721 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 3/21/2011
949 a| R15.A48 v.304 no.5-8 2010 w| LCPER c| 1] 000061827714 1| PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 3/21/2011
949 a| R15.A48 v.304 n0.13-16 2010 w| LCPER ¢| 1i| DO0D061833074 || PATERNO-4 m | UP-PAT r| Y¥'s| Y t| PERIODICAL u| 4/1/2011
949 a| R15.A48 v.304 n0.17-20 2010 w| LCPER ¢| 1| 000059404422 d| 2/23/2016 || PATERNO-4 m| UP-PAT q| 11| ¥s| Y t|
PERIODICAL u| 5/2/2011
949 a| R15.A48 v.304 no.21-24 2010 w| LCPER ¢| 11| 000059415350 || PATERNO-4 m | UP-PAT r| ¥ s| Y| PERIODICAL u| 6/10/2011
949 a| R15.A48 v.305 no.1-4 2011 w| LCPER ¢| 11| 000059418375 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 6/16/2011
949 a| R15.A48 v.305 no.5-8 2011 w| LCPER c| 11| 000059429608 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 8/26/2011
949 a| R15.A48 v.305 n0.9-12 2011 w| LCPER c| 1 i| 000059428886 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 9/1/2011
949 a| R15.A48 v.305 n0.13-16 2011 w| LCPER c| 1| 000059428879 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 9/1/2011
949 a| R15.A48 v.305 n0.17-20 2011 w| LCPER c| 1| 000059432838 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 9/22/2011
949 a| R15.A48 v.305 n0.21-24 2011 w| LCPER ¢| 1| 000059436102 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 10/20/2011
949 a| R15.A48 v.306 no.1-4 2011 w| LCPER c| 11| 000059436119 || PATERNO-4 m| UP-PATr| Y s| Y t| PERIODICAL u| 10/25/2011
949 a| R15.A48 v.306 no.5-8 2011 w| LCPER ¢| 1| 000059368885 || PATERNO-4 m| UP-PAT r| Y s| Yt| PERIODICAL u| 1/18/2012
949 a| R15.A48 v.306 no.9-12 2011 w| LCPER c| 11| 000059369721 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 1/18/2012
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949 a| R15.A48 v.306 no.13-16 2011 w| LCPER c| 11| 000059369936 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 1/24/2012

949 a| R15.A48 v.306 n0.17-20 2011 w| LCPER c| 1 i| 000059385189 || PATERNO-4 m| UP-PAT r| ¥ 5| Y t| PERIODICAL u| 4/13/2012

949 a| R15.A48 v.306 n0.21-24.2011 w| LCPER c| 11| 000059385172 1| PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 4/13/2012

949 a| R15.A48 v.307 n0.9-12 2012 w| LCPER c| 1 i| 000059442523 || PATERNO-4 m| UP-PATr| ¥ s| Y t| PERIODICAL u| 8/3/2012

949 a| R15.A48 v.307 n0.13-16 2012 w| LCPER c| 1| 000059442530 || PATERNO-4 m | UP-PAT r| Y s ‘r1| PERIODICAL u| B/3/2012

949 a| R15.A48 v.307 no.1-8 2012 w| LCPER c| 1| 000059441564 || PATERNO-4

949 a| R15.A48 v.307 no.17-20 2012 w| LCPER c| 1 i| 000059447306 || PATERNO-4 m| UP-PAT r| ¥ s| Y t| PERIODICAL u| 9/21/2012

949 a| R15.A48 v.307 n0.21-24 2012 w| LCPER c| 1i| 000059447290 || PATERNO-4 m | UP-PATr| Y's| Y t| PERIODICAL u| 9/21/2012

949 a| R15.A48 v.308 n0.1-4 2012 w| LCPER | 1| 000059456179 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 11/27/2012

949 a| R15.A48 v.308 n0.5-8 2012 w| LCPER ¢| 11| 000059456186 || PATERNO-4 m| UP-PAT r| Y s| ¥ t| PERIODICAL u| 11/27/2012

949 a| R15.A48 v.308 n0.9-12 2012 w| LCPER c| 11| 000059459491 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 1/4/2013

949 a| R15.A48 v.308 no.13-16 2012 w| LCPER ¢| 1 i| 000059459507 || PATERNO-4 m | UP-PAT r| Y 5| Y t| PERIODICAL u| 1/4/2013

949 a| R15.A48 v.308 n0.17-20 2012 w| LCPER ¢| 11| 000059470588 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 3/1/2013

949 a| R15.A48 v.308 n0.21-24 2012 w| LCPER c| 11| 000059470571 || PATERNO-4 m | UP-PAT r| Y's| Y t| PERIODICAL u| 3/1/2013

949 a| R15.A48 v.309 no.5-8 2013 w| LCPER ¢| 1| 000059475972 d| 6/5/2013 || PATERNO-4 m | UP-PAT q| 1r| Ys| Y t| PERIODICAL u|
3/28/2013

949 a| R15.A48 v.309 no.1-4 2013 w| LCPER c| 1| 000059475989 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 3/28/2013

49 a| R15.A48 v.309 n0.9-12 2013 w| LCPER c| 1 i| 000059483649 || PATERNO-4 m | UP-PAT r| ¥ 5| Y t| PERIODICAL u| 5/13/2013

949 a| R15.A48v.309 n0.13-16 2013 w| LCPER c| 11| 000059496243 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 7/22/2013

949 a| R15.A48 v.309 no.17-20 2013 w| LCPER | 1 i| 000059497448 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 8/8/2013

949 a| R15.A48 v.309 n0.21-24 2013 w| LCPER c| 11| 000059497455 || PATERNO-4 m | UP-PAT r| ¥ s| Y t| PERIODICAL u| 8/8/2013

949 a| R15.A48 v.310 no.1-4 2013 w| LCPER c| 1 i| 000059502920 || PATERNO-4 m| UP-PAT r| Y 5| Y t| PERIODICAL u| 10/25/2013

949 a| R15.A48 v.310 n0.5-8 2013 w| LCPER | 1| 000059503828 1| PATERNO-4 m| UP-PAT r| Ys| ¥ t| PERIODICAL u| 10/25/2013

949 al R15.A48 v.310 n0.9-12 2013 w| LCPER c| 1 i] 000059505495 || PATERNO-4 m| UP-PAT r| Y's| Y t| PERIODICAL u| 11/21/2013

949 a| R15.A48 v.310 n0.13-16 2013 w| LCPER c| 1| 000059505488 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 11/21/2013

949 a| R15.A48 v.310 n0.17-20 2013 w| LCPER c| 1 i| 000059514466 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 1/21/2014

949 a| R15.A48 v.310 n0.21-24 2013 w| LCPER c| 1 i| 000059514473 d| 6/29/2014 e| 6/27/2014 || PATERNO-4 m| UP-PATn| 3r| Ys| ¥
t| PERIODICAL u| 1/21/2014

949 a| R15.A48 v.262 n0.9-12 1989 w| LCPER c| 1 i| 000077460226 || PATERNO-4 m| UP-PATr| Ys| Y t| PERIODICAL u| 10/13/2014

949 a| R15.A48 v.262 no.17-20 1989 w| LCPER | 11| 000077460233 || PATERNO-4 m | UP-PAT r| Y s| Y t| PERIODICAL u| 10/13/2014

949 a| R15.A48 v.266 n0.21-24 1991 w| LCPER c| 11| 000077460240 || PATERNO-4 m| UP-PAT r| Ys| Y t| PERIODICAL u| 10/13/2014

949 a| R15.A48 v.275 no.21-24 1996 w| LCPER c| 1 | 000077460257 || PATERNO-4 2014

949 a| R15.A48 v.280 n0.5-8 1998 w| LCPER c| 1| 000077460264 || PATERNO-4 m| UP-PAT r| Ys| ¥ t| PERIODICAL u| 10/13/2014

949 a| R15.A48 v.282 n0.21-24 1999 w | LCPER c| 11| 000077460271 || PATERNO-4 m| UP-PAT r| Y s| Y t| PERIODICAL u| 10/13/2014

949 a| R15.A48 v.283 no.13-16 2000 w| LCPER c| 11| 000077460288 || PATERNO-4 m | UP-PAT r| Ys| Y t| PERIODICAL u| 10/13/2014

949 a| R15.A48 v.256 no.1-4 1986 w| LCPER c| 1 i| 000077460332 || PATERNO-4 m | UP-PAT r| Y| Y t| PERIODICAL u| 10/16/2014
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R15.A48 v.298 no.9-12 2007
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R15.A48 v.297 no.21-24 2007
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R15.A48 v.294 no.5-8 2005
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R15.A48 v.287 no.9-12 2002
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OLORECTAL CANCER 15 A MA-
jor public health issue that has
received much attention in re-
cent years. Conventional colo-
noscopy is widely accepted as the best
available method for detection and ex-
clusion of precursor lesions, with the ad-
vantage that most can be removed at the
same examination.'* However, there is

BEBS

See also p 1772.

Context Conventional colonoscopy is the best available method for detection of co-
lorectal cancer; however, it is invasive and not without risk. Computed tomographic
colonography (CTC), also known as virtual colonoscopy, has been reported to be rea-
sonably accurate in the diagnosis of colorectal neoplasia in studies performed at ex-
pert centers.

Objective To assess the accuracy of CTC in a large number of participants across
multiple centers.

Design, Setting, and Participants A nonrandomized, evaluator-blinded, nonin-
feriority study design of 615 participants aged 50 years or older who were referred for
routine, clinically indicated colonoscopy in 9 major hospital centers between April 17,
2000, and October 3, 2001. The CTC was performed by using multislice scanners im-
mediately before standard colonoscopy; findings at colonoscopy were reported be-
fore and after segmental unblinding to the CTC results.

Main Outcome Measures The sensitivity and specificity of CTC and conventional
colonoscopy in detecting participants with lesions sized at least 6 mm. Secondary out-
comes included detection of all lesions, detection of advanced lesions, possible tech-
nical confounders, participant preferences, and evidence for increasing accuracy with
experience.

Results A total of 827 lesions were detected in 308 of 600 participants who under-
went both procedures; 104 participants had lesions sized at least 6 mm. The sensitivity of
CTC for detecting participants with 1 or more lesions sized at least 6 mm was 39.0%
(95% confidence interval [Cl], 29.6%-48.4%) and for lesions sized at least 10 mm, it
was 55.0% (95% Cl, 39.9%-70.0%). These results were significantly lower than those
for conventional colonoscopy, with sensitivities of 99.0% (95% Cl, 97.1%->99.9%) and
100%, respectively. A total of 496 participants were without any lesion sized at least 6
mm. The specificity of CTC and conventional colonoscopy for detecting participants with-
out any lesion sized at least 6 mm was 90.5% (95% Cl, 87.9%-93.1%) and 100%, re-
spectively, and without lesions sized at least 10 mm, 96.0% (95% Cl, 94.3%-97.6%)
and 100%, respectively. Computed tomographic colonography missed 2 of 8 cancers.
The accuracy of CTC varied considerably between centers and did not improve as the
study progressed. Participants expressed no clear preference for either technique.

Conclusions Computed tomographic colonography by these methods is not yet ready
for widespread clinical application. Techniques and training need to be improved.

JAMA. 2004;291:1713-1719 WwWw_jama.com
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e

consumer resistance to colonoscopy,
which may be perceived as invasive and
not without risk. There is a need for sim-
pler screening methods that would al-
low colonoscopy to be used more selec-

at the end of this article.
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COMPUTED TOMOGRAPHIC COLONOGRAPHY (VIRTUAL COLONOSCOPY)

tively and efficiently.** Computed
tomographic colonography (CTC),
sometimes called virtual colonoscopy,
is a promising candidate.” Computed
tomographic colonography involves he-
lical computed tomographic scanning
of the colon after cathartic preparation
and colonic distension. Several single-
center studies have reported sensitivi-
ties of more than 90% for detection of
lesions sized 10 mm or more,'*"* but
other studies reported lower data rang-
ing from 61% to 78%."*'" The largest re-
cent single-center study reported poor
results and considerable variation be-
tween readers, with sensitivities of 32%,
34%, and 72%.'® Although detection
(and exclusion) of all lesions is the ul-
timate goal, the key screening param-
eter is the ability to detect participants
with clinically significant lesions be-
cause the detection of any lesion would
lead logically to colonoscopy, which
should detect nearly all lesions. The defi-
nition of a clinically significant lesion is
important. Most physicians agree that it
is crucial not to miss participants with
lesions sized more than 10 mm in di-
ameter and it is desirable to detect all le-
sions sized more than 6 mm. Studies
have reported CTC sensitivities of 85%,
90%, 96%, and 100% for the detection
of participants with lesions sized at least
10 mm and sensitivities of 84%, 88%,
93%, and 94% with the threshold at 6
mm. ' 2115 Most of these studies were
initiated by committed radiologists,
many of them pioneers in the tech-
nique, and were restricted to single
centers. To be valuable as a screening
tool, CTC must perform well in rou-
tine practice. Our goal was to assess the
accuracy of CTC in a large number of
participants across multiple centers.
Since this study was completed, good
results have been reported from a study
conducted in 3 US Armed Services
Hospitals."

METHODS

Study Design

The study was a nonrandomized, evalu-
ator-blinded, noninferiority design in
which each participant underwent CTC
followed up with conventional colonos-

1714 JAMA, April 14, 2004—Vol 291, No. 14

copy within 2 hours. Participants aged
50 years or older who were scheduled for
a clinically indicated elective conven-
tional colonoscopy were invited to par-
ticipate. The study did not include a
screening population and excluded par-
ticipants who had undergone colonos-
copy within 3 years, Participants were in-
structed to consume a clear liquid diet
(a minimum of 8 oz of liquids every
hour) for 24 hours before the CTC ex-
amination, and 45 mL of laxative (C. B.
Fleet Company Inc, Lynchburg, Va) in
8 oz of cold water. Another 45 mL of the
laxative was consumed on the day of
the examinations. The radiologist dis-
tended the colon with room air or car-
bon dioxide (by hand pump or auto-
matic insufflator) and obtained a
standard computed tomography (CT)
scout film to determine adequate bowel
distension. Participants were not given
oral or intravenous contrast media or
smooth muscle relaxants, Imaging was
performed by using 2-section and 4-sec-
tion CT scanners. A nominal slice width
of 2.5 mm and a reconstruction incre-
ment of 1.5 mm were used for Pickerand
Siemens software (Picker International
Inc, Cleveland, Ohio, and Siemens Medi-
cal Solutions, Iselin, NJ). Sites with Gen-
eral Electric (GE Medical Systems,
Waukesha, Wis) equipment used a
nominal slice thickness of 5.0 mm and
a reconstruction increment of 1.0 mm.
Complete scans of the colon were per-
formed in the prone and supine posi-
tions, each in a single breath hold. Scans
were read in 2-dimensional slices, and
when necessary by focal 3-dimensional
snapshot reconstructions. The radiolo-
gists (D.J.V., W.CS., KKK, SA. CB,
M.A.T., ARW., RB.., HB.) recorded
their interpretations in 5 sealed enve-
lopes, 1 each for the following colon seg-
ments: the rectum and sigmoid, descend-
ing colon and splenic flexure, transverse
colon and hepatic flexure, ascending co-
lon, and the cecum. Endoscopists were
blinded to the CTC results during inser-
tion of the colonoscope. The colon was
examined on withdrawal, with the re-
sults recorded for each segment. After
each segment was examined and the re-
sults recorded, the CTC results for that

segment were revealed to the endosco-
pist, allowing immediate reexamina-
tion for any discrepancy. This tech-
nique ol “segmental unblinding” has
been used in other studies.”*!' The ra-
diologists and endoscopists were in-
structed to record the adequacy of the
bowel preparation (presence of fluid or
stool) for each colon segment as well as
the level of confidence for each de-
tected polyp and each colon segment.
Confidence data were recorded as de-
terminate or indeterminate. Full 3-di-
mensional automated video reconstruc-
tions (3-dimensional “fly-throughs”)
were examined later by the same radi-
ology readers without referring back to
their initial 2-dimensional reviews. The
3-dimensional fly-through results were
included in the secondary analyses. A
preference questionnaire was sent home
with each participant with instructions
to return the completed form to the clini-
cal center within 48 hours.

The protocol was approved by the in-
stitutional review board at each par-
ticipating center, and all participants
provided written informed consent. An
independent data and safety monitor-
ing committee was assembled to re-
view participant safety and progress of
the study.

Criterion Standard

The criterion standard for the diagno-
sis of lesions was defined as a combi-
nation of the initial findings of conven-
tional colonoscopy, any additional
findings on conventional colonos-
copy after segmental unblinding to the
CTC reports, and the results of addi-
tional diagnostic tests performed at a
later date when clinically indicated. This
means that the positive predictive value
for conventional colonoscopy was 100%
by definition. Lesion size was deflined
by measurement of any removed le-
sion (before fixation) or, if the polyp
was not retrieved, by comparison with
biopsy forceps during colonoscopy. The
data from each participant were re-
viewed by 2 independent evaluators
(V.L.D., Y.Y.P.) by using a matching al-
gorithm, depending on the size and lo-
cation of each identified lesion. Le-
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sions found at CTC and conventional
colonoscopy were considered to be the
same lesion (ie, true matches) il their
sizes agreed within 50% and if they were
in the same or adjacent segments.

Setting

Nine clinical centers (8 in the United
States and 1 in England) were re-
cruited in which there were gastroen-
terologists and radiologists who agreed
to collaborate in the study. Each center
was limited to 3 named endoscopists and
2 radiologists. Radiologists were re-
quired to have performed at least 10
CTC procedures. Optical disks of 5 of
their examinations performed accord-
ing to protocol procedures were mailed
to a central panel of radiologists for re-
view of image quality, not diagnostic ac-
curacy, before starting the study.

Outcome Measures

The primary outcome measure was the
sensitivity and specificity of CTC (ie,
the initial radiologist’s report, without
any later fly-through data) and con-
ventional colonoscopy in identifying
participants with and without lesions
sized at least 6 mm.

Secondary outcome measures in-
cluded the correct detection rate for le-
sions of any size for CTC and conven-
tional colonoscopy, the detection of
advanced lesions, the positive and nega-
tive predictive values for CTC and con-
ventional colonoscopy, [ly-through
data, effect of increasing experience
with reading the CTC images, and par-
ticipant preferences for CTC vs con-
ventional colonescopy.

Statistical Considerations

The goal of the study was to assess
whether the differences between the
sensitivity and specificity of CTC and
conventional colonoscopy in the de-
tection of colorectal lesions were small
enough to use CTC as a tool for the di-
agnosis of colorectal lesions. Because
both CTC and conventional colonos-
copy were performed on the same par-
ticipant, McNemar paired-sample test
approach was used for the calculation
of the sample size.”™*" Assuming the

COMPUTED TOMOGRAPHIC COLONOGRAPHY (VIRTUAL COLONOSCOPY)

sensitivity (and specificity) of conven-
tional colonoscopy was 95% (and 98%)
for identifying participants with (and
without) at least 1 lesion sized at least
6 mm, 248 participants with at least 1
lesion sized at least 6 mm were neces-
sary 10 assess the sensitivity of the CTC
(power=90%). Approximately 160 par-
ticipants were required to assess the
specificity of CTC. Assuming a 6-mm
or more lesion prevalence of 25% and
a dropout rate of 5%, approximately
1050 participants were required [or en-
rollment.

The data were processed, managed,
and analyzed by the Clinical Innova-
tion Group. Statistical analyses were
conducted using SAS version 8.2 (SAS
Institute, Cary, NC).

RESULTS

Recruitment was slower than ex-
pected. For this reason, the study was
stopped after 615 participants were en-
rolled between April 17, 2000, and Oc-
tober 3, 2001. Mean (SD) age of the par-
ticipants was 61 years (8.34 years): 45%
were men, 87% were white, and 13.5%
had a history of colon polyps. Reasons
for colonoscopy included overt and oc-
cult rectal bleeding, change in stool
habit, abdominal pain, and surveil-
lance after polypectomy. Six hundred
three participants underwent CTC, 602
had conventional colonoscopy, and 600
had both procedures. Recruitment var-
ied widely between centers, from 10 to
188 participants per center.

Lesions

By the criterion standard, a total ol 827
true lesions were detected. In order of
frequency, these lesions were found in
the sigmoid colon (30.7%), rectum
(17.2%), ascending colon (17.2%),
transverse (10.5%), descending (9.9%),
cecum (7.5%), hepatic flexure (5.3%),
and splenic flexure (1.7%). The le-
sions were detected in 308 partici-
pants (51%), varying from 1 to 20 le-
sions per participant. Of the total 827
lesions, 654 (79.1%) were 1 to 5 mm,
119 (14.49%) were 6 to 9 mm, and 54
(6.5%) were at least 10 mm. There were
29 advanced lesions of more than 6 mm

in diameter (19 adenomas with vil-
lous features, 2 with high-grade dys-
plasia, and 8 cancers).

Primary Outcome

One hundred four participants had at
least 1 lesion sized at least 6 mm. The
CTC identified 41 of these partici-
pants (sensitivity, 39.0%; 95% CI,
20.6%-48.4%), whereas conventional
colonoscopy identified 103 (sensitiv-
ity, 99.0%; 95% CI, 97.1%->99.9%).
Four hundred ninety-six participants
were without any lesion sized at least
6 mm. The CTC identified 449 of these
participants (specificity, 90.5%:; 95% ClI,
87.9%-93.1%), whereas conventional
colonoscopy identified all of them
(specificity, 100%).

Secondary Outcomes

The sensitivity and specificity of CTC
and conventional colonoscopy for de-
tecting participants with lesions were
assessed also [or other lesion sizes
(TABLE 1). The sensitivity of CTC for
detecting participants with lesions sized
at least 10 mm was 55.0% (95% CI,
39.9%-70.0%), substantially less than
conventional colonoscopy (sensitiv-
ity, 100%). For detecting participants
without lesions sized at least 10 mm,
the specificity for CTC was 96.0% (95%
Cl, 94.3%-97.6%) and 100% for con-
ventional colonoscopy. The sensitiv-
ity of CTC for detecting participants
with advanced lesions was 64%:; 2 of 8
cancers were missed (a 17-mm lesion
in the rectum and a 7-mm lesion in the
ascending colon).

Colonoscopy reached the cecum in
98.5% ol participants. The CTC and ini-
tial conventional colonoscopy exami-
nations both failed to detect 2 large le-
sions (2.0 cm in the transverse colon
and 4.3 cm in the rectum, which were
both found by surgery); both of these
patients had other lesions sized at least
10 mm that were detected by conven-
tional colonoscopy. Conventional colo-
noscopy also missed one 7-mm lesion
in the sigmoid colon and 19 lesions of
1 to 5 mm. In 95 participants (16%),
immediate endoscopic evaluation was
needed after opening the envelope with
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Table 1. Detection of Participants With and Without Lesions*

Initial Conventional Colonoscopy Computed Tomographic Colonography
True Total No. of T 1 T 1
Lesion Participants No. of Participants Sensitivity, % No. of Participants Sensitivity, %
Size, mm With Lesions With Detected Lesions {95% CI) With Detected Lesions (95% Cl)
=6t 104 108 99.0 (97.1->99.9) 41 39.0 (20.6-48.4)
=10 4z 42 100 23 55.0 (39.9-70.0)
6-9 78 75 98.6 (95.9->89.9) 23 30.0 (19.7-40.3)
1-56 274 265 96.7 (94.6-98.8) a7 13.5(9.5-17.5)
Initial Conventional Colonoscopy Computed Tomographic Colonography
True Total No. of f 1 I 1
Lesion Participants No. of Participants Specificity, % No. of Participants Specificity, %
Size, mm Without Lesions Without Detected Lesions {95% CI) Without Detected Lesions (95% CI)
=6t 496 496 100 449 90.5 (87.9-93.1)
=10 558 558 100 535 96.0 (94,3-97.6)
6-9 524 524 100 488 93.1 (90.9-95.2)
1-5 326 326 100 295 90.5 (87.3-93.7)
Abbreviation: Cl. confidence interval.
*Participants with multiple lesions are represented in more than 1 size category.
tPrimary outcome,
95% CI, 90.8%-95.2%), respectivel
Table 2. Detection of Individual Lesions ( %00 ; .). P Y
e SRR e (TABLE 3). The sensitivity for detec-
Conwmmg, Colonoscopy %I.L‘om;'magg;ap tion of individual lesions was 15% for
f el 1 any size and 36.4% for those lesions
Lz;::n Criterion D:c;;;d B tho' of dss .9 sized at least 6 mm. Incorporating the
Size, mm  (No.of Lesions)  Lesions {95% Cl) Lesions (95% CI) fly-through data with the initial evalu-
=B 173 170 98.0 (95.9->99.9) 55 32.0(25.0-389) ation increased the sensitivity of CTC
=10 54 52 96.0 (90.8->99.9) 28 52.0(38.7-65.3) [or the primary outcome (detection of
69 119 118 99.0 (87.2->89.9) 27 22.7(16.2-30.2)  participants with lesions =6 mm) by
1-5 654 635 97.0 (95.7-98.9) 50 7.64(5.60-9.68)  17% to 56% but reduced specificity by

Abbreviation: Cl, confidence interval,

the segmental CTC report. This re-
vealed 15 lesions in 13 participants. One
was the 7-mm lesion noted and the
other remaining lesions were 1 to 5 mm
in size. In these 95 participants, 88%
of the lesions reported by the CTC were
false-positive. The CTC correctly iden-
tified 55 of 173 lesions sized at least 6
mm (sensitivity, 32.0%; 95% ClI,
25.0%-38.9%), whereas conventional
colonoscopy identified 170 lesions (sen-
sitivity, 98.0%; 95% CI, 95.9%-
=>09.9%) (TABLE 2). For lesions sized
atleast 10 mm, sensitivities were 52.0%
(95% Cl, 38.7%-65.3%) and 96.0%
(95% CI, 90.8%->99.9%) for CTC
and conventional colonoscopy, re-
spectively.

Radiologists used 3-dimensional
snapshots for trouble-shooting in 60%
of the cases in which lesions were sus-
pected. The rate of correct lesion iden-
tification was 28% when snapshots were
used and 13% when they were not used.
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Technical issues that might affect in-
terpretation were analyzed. Several cen-
ters reported anecdotally that CTC in-
terpretation was hindered by colon fluid
but the data did not confirm this as a
major issue. The CTC identified 14%
of the lesions when preparation was
rated optimal (small amount of fluid)
and 10% when suboptimal (large
amount of fluid or stool). There were
no obvious differences with the type of
colon distension (hand-pump or insuf-
flator, air or carbon dioxide), pres-
ence or absence of diverticula, or
whether the radiologist rated the re-
port as confident.

Fly-through data were analyzed at a
later date by the same radiology read-
ers without referring back to their ini-
tial 2-dimensional review. The sensi-
tivity and specificity for detecting
participants with and without at least
1 lesion sized at least 6 mm were 45.0%
(95% CI, 35.4%-54.6%) and 93.0%

5%. For participants with lesions sized
at least 10 mm, the fly-through data in-
creased the sensitivity by 12% to 67%,
and decreased the specificity by 1%.

The positive predictive values for
conventional colonoscopy detection of
lesions and participants were both 100%
by definition because the conven-
tional colonoscopy result was part of the
criterion standard. The positive pre-
dictive values for CTC detection of
lesions and participants and the nega-
tive predictive values for both proce-
dures are shown in TABLE 4. The posi-
tive predictive value for CTC detection
of participants with lesions sized at least
6 mm was 46.6% (95% CI, 42.9%-
50.3%), and for those participants with
lesions sized at least 10 mm was 50.0%
(95% Cl, 35.6%-64.4%). Negative pre-
dictive values for participants identi-
fied as not having a lesion sized at least
6 mm were 87.7% (95% CI, 84.9%-
90.5%) for CTC and 99.8% (95% CI,
99.4%->99.9%) for conventional colo-
noscopy.
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Analysis of all cases across all sites by
sequential accrual blocks of 10 partici-
pants showed no evidence for in-
creased accuracy of CTC later in the
study for participants with or without
a lesion sized at least 6 mm (P=.08) or
for lesions sized at least 10 mm (P=.72).

Of the 518 preference questionnaires
that were returned to the clinical cen-
ters, 46% of the participants preferred
CTC, 41% preferred conventional colo-
noscopy, and 13% had no preference.
Participants were also asked to rate their
experience compared with what they ex-
pected. For CTC, 62% stated that the
procedure was better or much better than
anticipated, 23% stated it was as antici-
pated, and 14% stated worse or much
worse than anticipated. The respective
data for conventional colonoscopy were
71%, 23%, and 6%. The respective rat-
ings for the bowel preparation were 50%,
32%, and 18%.

COMPUTED TOMOGRAPHIC COLONOGRAPHY (VIRTUAL COLONOSCOPY)

Minor adverse events were experi-
enced by 14 participants (2.3%). These
included 1 episode of mild bleeding af-
ter polypectomy and 8 cases in which
lesions of possible clinical relevance
were observed outside of the colon on
the CT scans.

COMMENT

The main result of this study was sur-
prising and disappointing, The pri-
mary outcome measure, the sensitiv-
ity of CTC for the detection of
participants with lesions sized at least
6 mm, was only 39% and was not much
higher (55%) with a threshold of 10
mm. These data contrast remarkably
with many other studies, almost all of
which come from single-center stud-
ies in which the lead author was a ra-
diologist. An obvious question is
whether the radiologists in our study
were sufficiently experienced. All were

well trained and experienced in CT ab-
dominal imaging. They had to have per-
formed at least 10 CTC cases and have
5 recorded procedures reviewed cen-
trally for quality, but not accuracy, be-
fore starting the study. Only 1 of the
centers had substantial prior involve-
ment with the technique. It contrib-
uted the most participants (n=184) and
had the best results, with a primary out-
come sensitivity of 82%. These data
were very similar to previous data pub-
lished from the same center."” The sen-
sitivity for all other centers combined
was only 24%, with no correlation be-
tween increasing experience and accu-
racy. Analysis of all the data in sequen-
tial blocks of 10 did not show any
progressive improvement in accuracy
as the number of cases increased (ie, no
evidence of a “learning curve”). How-
ever, because there was no formal feed-
back to the participating radiologists

e -k —
Table 3. Results of Fly-Through Interpretations

Criterion Standard
(No. of Per Participant Sensitivity Per Participant Specificity Per Lesion Sensitivity
Participants) I figl 10 |
1 No.of Participants No. of Participants No. of

Lesion True True With Detected Sensitivity, %  Without Detected = Specificity, %  Total No. Detected Sensitivity, %
Size, mm Positive Negative Lesions (95% CI) Lesions (95% CI) of Lesions Lesions (95% Cl)
=6 104 496 47 45,0 (35.4-54.6) 462 93.0 (90.8-95.2) 173 63 36.4 (29.2-43.6)
=10 42 558 25 59.5 (44.7-74.3) 547 98.0 (96.8-99.2) 54 30 55,6 (42.3-68.9)
6-9 76 524 27 35.5 (24.7-46.3) 495 94.5 (92.5-96.5) 119 a3 27.7 (19.7-35.7)
1-5 274 326 48 17.5(13.1-21.9) 295 90.5 (87.3-93.7) 561 39 6.95 (4.85-8.05)

Abbreviation: Cl, confidence interval,

e
Table 4. Positive and Negative Predictive Values for Computed Tomographic Colonography and Conventional Colonoscopy

Computed Tomographic Colonography per Participant Computed Tomographic Colonography per Lesion
I [ 1

True Total No. of No. of Positive Total No. of Positive
Lesion Participants With a Participants Predictive Value, % Lesions With a No. of Predictive Value, %
Size, mm  Positive Test Result With Lesions (95% CI) Positive Test Result Lesions (95% ClI)
=6 a8 41 46.6 (42.9-50.3) 135 55 41.0 (32.7-49.3)
=10 48 23 50.0 (35.6-64.4) 58 28 48.0 (35.1-80.9)
6-9 58 28 39.0 (26.6-51.4) e 27 35.0 (24.3-45.7)
1-8 68 ar 55.0 (43.2-66.8) 128 50 41.0(32.3-49.7)
Computed Tomographic Colonography per Participant Initial Conventional Colonoscopy per Participant
T o & 1
True Total No. of No. of Negative Total No. of Negative
Lesion Participants With a Participants Predictive Value, %  Participants Witha  No. of Participants Predictive Value, %
Size, mm  Negative Test Result  Without Lesions (95% CI) Negative Test Result Without Lesions (95% CI)
=6 512 449 87.7 (B4.9-90.5) 497 496 99.8 (99.4->99.9)
=10 554 535 96.5 (95.0-98.0) 558 558 100
6-9 541 488 90.2 (87.7-92.7) 525 524 99,8 (99.4->089.9)
1-5 532 285 55.5 (61.3-59.7) 335 326 97.3 (95.6-99.0)

Abbraviation: Cl, confidence interval.

JAMA, April 14, 2004—Vol 291, No. 14 1717

Exact Sciences Ex. 2008, Page 179 of 344



COMPUTED TOMOGRAPHIC COLONOGRAPHY (VIRTUAL COLONOSCOPY)

during the trial, aspects of learning were
missing. Only another study after in-
tensive and specific training would
clarify this issue. It is worrisome that
a recent large study from the Mayo
Clinic showed substantial variation in
reporting among 3 radiologists, de-
spite the fact that each had experience
of more than 150 CTC examinations,
with colonoescopy correlation.'® Con-
versely, the Armed Services study had
excellent results despite relatively little
prior experience. '

The use of colonoscopy as the crite-
rion standard in this study may be criti-
cized, because colonoscopy cannot claim
complete accuracy, even in the hands of
experts.”>* Indeed, 2 large lesions were
missed by colonoscopy in patients who
had other identified lesions. However,
this design, including segmental un-
blinding, has been used in other major
studies and it is difficult to conceive of
a realistic alternative.'*!*?***% The CTC
reported numerous lesions that were not
observed at the initial colonoscopy
evaluation but 88% of these were judged
to be false-positives when the endosco-
pist reexamined the suspect area.

The fly-through data were not in-
cluded in the primary outcome be-
cause all centers could not guarantee
to complete the readings within the
2-hour time frame before colonos-
copy. Later analysis of the fly-through
data did increase the sensitivity of CTC
in our study and improved software
now makes these elements easier and
quicker to report,

Patient preference is an important is-
sue, with discrepant results in the litera-
ture. Our participants did not indicate a
strong participant preference for CTC
over conventional colonoscopy but the
use of sedation for most colonoscopies
may be relevant. However, the prefer-
ence question is complex and the an-
swer may depend on how it is framed. %
Participants might opt for CTC as seem-
ing to be less invasive. However, the
bowel preparation (now needed for both
examinations) is the worst part. Many
participants may opt to go directly to
colonoscopy if they know that there is
approximately a 20% chance that colo-
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noscopy will be needed also for treat-
ment, with a second bowel preparation.

The study recently reported from the
Armed Services medical centers had re-
markably different results.'” Ina screen-
ing population of 1233 adults, the CTC
detected 93.8% of polyps sized more
than 10 mm in diameter and 88.7% of
participants with lesions sized more
than 6 mm. The possible reasons for
these results are being debated. The
study differed from other studies in us-
ing 4-section and 8-section scanners,
the 3-dimensional [ly-through as the
primary diagnostic tool, and intensive
bowel preparation, including oral con-
trast and barium. It is not stated how
the barium may have affected the ac-
curacy of colonoscopy.

Even if the results of CTC continue
to be good in the hands of experts, it
has yet to be proven that this expertise
can be taught and disseminated reli-
ably into daily practice, There is an anal-
ogy with the barium enema examina-
tion. Published data mostly showed
good accuracy but everyday experi-
ence was less satisfactory.®

Currently, CTC may have applica-
tion in patients with obstructing tu-
mors,** and in patients where colo-
noscopy is incomplete for other
reasons.” The fact that the technique
may detect extracolonic lesions can be
observed as an advantage or a disad-
vantage.”

The CTC technology is evolving,
Scanners are becoming more sophisti-
cated and faster. Prepless CTC using
electronically subtractable fecal mark-
ers is a tantalizing possibility.”* The
combination of electronic cleansing and
faster 3-dimensional reconstruction ap-
pears promising.” Radiation expo-
sure can be eliminated by using mag-
netic resonance scanning.’ There is
even the possibility of automating le-
sion recognition, which could greatly
reduce the burden of reporting (now in
excess of 1000 images per patient). 8773

Our results indicate that CTC using
these techniques is not ready [or rou-
tine use at this time, as many others
have concluded.*”**#! There is an ob-
vious need for continuing collabora-

tion between radiologists and gastro-
enterologists in further evaluation of
this exciting new technology. If and
when results do justify widespread in-
troduction, similar multidisciplinary
collaboration will be needed to ensure
its efficient application.
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PillCam colon capsule endoscopy compared

N. Schoofs
J. Deviére
A. Van Gossum

with colonoscopy for colorectal tumor diagnosis:

a prospective pilot study

Background and aims: Colonoscopy is regarded as the gold
standard for colorectal cancer (CRC) screening. PillCam capsule
endoscopy could be an alternative approach for screening large
populations. We report a pilot evaluation in humans of the safe-
ty, feasibility, and performance of colon capsule endoscopy com-
pared with colonoscopy.

Patients and methods: Patients included in this single-center
comparative study had presented for screening colonoscopy or
there was suspicion of polyps or CRC. The capsule was ingested
in the morning. After excretion, colonoscopy was performed. Sig-
nificant findings were defined either as polyps > 6 mm, or three or
more polyps of any size. Colonoscopy and colon capsule endosco-
py (CCE) review were performed by independent physicians.
Results: 41 patients (26 women), mean age 56 years (range 26 -
75) were included, and all had complete colonoscopies. Four pa-

tients were excluded due to technical problems and one could
not swallow the capsule; thus, 36 patients were considered in
the analysis. In six the capsule had not been expelled at 10 hours
and was retrieved endoscopically. CCE identified 19 of the 25 pa-
tients (76 %) with positive findings and 10 of the 13 (77 %) with sig-
nificant lesions detected by colonoscopy. CCE detected seven le-
sions not seen at colonoscopy and two tumors were detected by
both examinations. Overall sensitivity of CCE to detect significant
lesions was 77%, specificity was 70%, positive predictive value
was 59%, and negative predictive value was 84%. No adverse
events occurred.

Conclusion: CCE showed promising accuracy compared with co-
lonoscopy. This new noninvasive technique deserves further eval-
uation as a potential CRC screening tool.

Introduction

Colorectal cancer (CRC) is the leading cause of cancer-related
mortality in the western world [1]. There is a compelling evi-
dence that early diagnosis and treatment of adenomas and can-
cer reduces the disease-specific mortality [2]. Colonoscopy is
currently considered to be the gold standard procedure for CRC
screening. Unfortunately, many patients are reluctant to undergo
this examination because of its perceived inconvenience and the
discomfort [3,4]. Although the cost-effectiveness of any screen-
ing program is still debated, awareness of CRC is growing and
novel screening modalities such as computed tomographic
colonography, or “virtual colonoscopy”, and fecal DNA testing
are emerging [5]. Self-propelling visualization devices are cur-

rently under investigation with the aim of reducing operator de-
pendence and complications as well as improving acceptance
[6]. The ideal screening method for CRC should be noninvasive,
safe, well accepted by the target population, cost-effective, and
with a high diagnostic accuracy.

Following the success of video capsule endoscopy for exploring
the small bowel, colon capsule endoscopy could be an attractive
approach to mass CRC screening.

Indeed, capsule endoscopy of the small bowel has already been
established as the initial diagnostic investigation of choice in pa-
tients with obscure gastrointestinal bleeding [7,8] and in patients
with suspected small-bowel lesions. At this stage, sufficient
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screening yield cannot be achieved in the colon by the standard
small-bowel capsule because of the anatomical and physiological
properties of the colon. The PillCam Colon capsule (Given Imag-
ing, Yoqneam, Israel) was designed specially for colon exploration
and differs from the standard small-bowel capsule in three ways.
First, it has two imagers that enable the device to acquire video
images from both ends. Secondly, it has the same diameter as the
PillCam SB capsule but is approximately 6 mm longer; this in-
creased capsule length is dictated by the need to achieve a specific
weight-to-volume ratio which allows the capsule to progress into
the colon within the desired time frame (up to approximately 10
hours from ingestion). Thirdly, the PillCam Colon capsule can
work at a higher frame rate (4 frames per second) and is able to
operate with a pre-programmed delay mode in order to save ener-
gy until it reaches the colon.

The aims of the present pilot study were to provide preliminary
evaluation of the performance and accuracy parameters of the
PillCam Colon capsule compared with traditional colonoscopy,
and to evaluate the efficacy of colon preparation for colon cap-
sule endoscopy (CCE).

Patients and methods

Patient population

Patients were considered for the study if they were scheduled to
undergo colonoscopy, for CRC screening with or without a perso-
nal or family history of colorectal polyps or cancer (41%; n=17),
or for unexplained abdominal pain or alarm symptoms (includ-
ing rectal bleeding and altered bowel transit time) (59%; n=24).
They were included between January 12 2006 and June 1 2006,
all having been referred to the endoscopy department of our in-
stitution.

Exclusion criteria were as follows: age younger than 18 years;
presence of dysphagia, congestive heart failure, renal insufficien-
cy, intestinal obstruction, or pacemaker or other implanted elec-
tromedical device; pregnancy; abdominal surgery in the past 6
months; inability to understand patient information and/or give
informed consent; presence of a life-threatening condition; and
current participation in another clinical study.

The medical ethics committee of our institution approved the
study and all patients provided written informed consent.

Colon preparation

Patients underwent a 24-hour colon preparation that consisted
of a clear liquid diet after a light breakfast the day before CCE. Be-
tween 18.00 and 21.00 in the evening before capsule ingestion,
patients received 3 1 of an oral preparation of polyethylene glycol
osmotic solution (Colopeg; Roche Laboratories, Gaillard, France),
and another litre of this solution between 06.00 and 07.00 on the
day of the examination. After 2 hours and 15 minutes following
capsule ingestion patients drank a first boost dose of 45 ml of So-
dium phosphate solution (Fleet Phospho Soda® Wolf, Fleet,
Lynchburg; Virginia, USA), only if the capsule was shown to
have exited the stomach, as assessed with real time viewing sys-
tem performed with Rapid Access Real Time Tablet PC (by Given
Imaging Inc.) If the capsule was not excreted following the first

Schoofs et al. PillCam colon capsule endoscopy - Endoscopy 2006; 38: 971-977

boost dose of sodium phosphate a second boost dose of 30 ml so-
dium phosphate solution was administered at 14.00 (3 hours and
45 minutes after the first one), at 15.00 patients had a small low
fiber snack and energy drink (e.g. Red Bull®). By 15.30, if the cap-
sule was still not excreted, a suppository of bisacodyl (Dulcolax®,
Boehringer Ingelheim, Scherer, Aprilia, Italy) was administered.
The preparatory steps are summarized in Figure 1.

Diagnostic procedures

Colon capsule endoscopy (CCE). The PillCam Colon capsule has
two imagers that enable the device to acquire video images from
both ends. It is 31 x 11 mm in size, and acquires pictures at a rate
of 4 frames per second. The pre-programmed delay mode allows
recording of images from the esophagus and the stomach for 5
minutes before the capsule switches into sleep mode for 2 hours
to save energy. (A 2-hour delay was observed to be the most ap-
propriate for the PillCam Colon capsule for it to reactivate in the
terminal ileum in human volunteers.) The envelope of the Pill-
Cam Colon capsule is made of biocompatible materials, sealed
with biocompatible adhesives, and produced according to sim-
ilar procedures and guidelines as the standard PillCam SB and
PillCam ESO capsules. Data were recorded in an external record-
ing unit that receives the information transmitted by the ingest-
ed capsule. The portable recorder consists of an antenna array
which is attached to the body, a receiver, and memory for data
recording during the examination. Upon completion of the ex-
amination, the physician or the study nurse downloads the data
from the recorder to the RAPID workstation for processing. The
data transmission are transmitted via a high capacity digital link.

Interpretation of the data was always done by a different physi-
cian from the one who performed the colonoscopy. Reading of
the colon capsule data was always done in two steps, first exam-
ining the images taken from one side of the device and then the
images taken from the other side. The selected reading speed
was around 7 - 12 frames per second.

The location of polyps within the colon was done with the help of
the rapid localization feature. Polyps were classified with respect
to the following: size (greater than or equal to 6 mm, or smaller
than 6 mm); confidence rate (high or low); morphology (pedun-
culated, sessile, or flat); colon segment location (rectum, sig-
moid, descending colon, transverse colon, ascending colon, or ce-
cum); colour (pale, mucosal, reddish, or yellow); position (be-
tween folds, on fold, proximal side of fold, distal side of fold, or
unknown); and surface (smooth, nodular, or ulcerated). All this
information was entered into a case report form by the physician
who read the CCE images.

All detected polyps were recorded as positive findings. CCE find-
ings were considered significant if there was a polyp greater than
6 mm in size, and/or more than three polyps, and/or a suspected
tumor. Other lesions such as angiomas, diverticuli, lipomas,
proctitis, and hemorrhoids were also noted but not considered
as significant findings.

Occasionally, real-time viewing was done during the CCE proce-
dure to determine the location (stomach, small bowel, or colon)
of the capsule, thus avoiding fluoroscopy during the procedure. A
real-time display platform based on a laptop was connected to
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Figure 1  PillCam® COLON preparation and
Time Action procedure regimen.
Day -1
All day Clear liquids only
18:00-21:00 3 Liters Colopeg®solution (1 cupevery 10-15 minutes)
Exam Day"
06:00- 07:00 1 Liter Colopeg®(1 cup every 10-15 minutes)
07:00 Fast until Boost#1 (with the exception of Domperidone (Motilium®) and
PillCam™ COLON ingestions)
07:45 20mg Domperidone (Motilium®) (with a cup of water)
08:00 PillCam™ COLON ingestion (with a cup of water)
10:00 Boost #12: 45ml oral sodium phosphate (Fleet Phospho-Soda®) + 1 Literwater
14:00 Boost #2:30ml oral sodium phosphate (Fleet Phospho-Soda®) + 1 Literwater
15:00 Optional light snack (low fiber)
Fast until conventional colonoscopy procedure
16:30 10mg Bisacody! (Dulcolax®) rectal suppository
19:00 Conventional colonoscopy performed

1) Colon preparation and procedure on day of PillCam™ COLON examination was performed on-site. When PillCam™ COLON
was excreted early, the regimen was discontinued and patient waspreparedfor conventional colonoscopy.

2) Thetiming of Boost #1 wasdelayed if PillCam™ COLON was delayed in the stomach for longer than 2 hourspost ingestion
as detected with real-time viewing performed with Rapid Access Real Time Tablet PC (by Given ImagingInc.).
—IfPillCam™ COLON had moved out of the stomach, the colon regimen was continued as describe above.

—IfPillCam™ COLON was delayed in the stomach, Boost #1 wasadministered only when PillCam™ COLON was found by
real-time viewing to have moved out of the stomach andthe regimen related to Boost #2 and Bisa codyl suppository

changedforward as follows:

If Boost #1 was administered  Then Boost #2 was

And Bisacodyl suppository

during the time period administered at the time was administered atthe
indicated below indicated below time indicated below
10:00-11:00 14:00 16:30

11:00-12:00 Time of 1st boost + 3 hours 16:30

12:00-13:00 Time of 1st boost + 3 hours 17:00

13:00-14:00 Time of 1st boost + 3 hours Nosuppository

14:00-16:00 No Boost #2 Nosuppository

No boosts and suppository if PillCam™ COLON stayed instomach after 16:00

the data recorder that was carried by the patient. In this way, the
video images that were transmitted by the device were displayed
in real time on the screen.

Colonoscopy. Patients underwent colonoscopy with a standard
colonoscope (CF-160; Olympus, Tokyo, Japan) at the endoscopy
department in the one-day clinic at our institution. The endo-
scopic procedure was done after expulsion of the capsule or
when the battery was exhausted. All colonoscopies were per-
formed by an experienced endoscopist, with the patient under
general anesthesia with propofol (Diprivan; Astra Zeneca, Swe-
den) and without endotracheal intubation. All examinations
were recorded on videotape and still pictures were taken and re-
corded on the Endobase system (Olympus, Tokyo, Japan).

During colonoscopy the endoscopist classified polyps, if present,
with respect to size; distance from the anal margin; morphology
(pedunculated, sessile, flat); location (rectum, sigmoid, descend-
ing colon, transverse, ascending colon, or cecum); colour (pale,
mucosal, reddish, or yellow); position (between folds, on fold,
proximal side of fold, distal side of fold, or unknown); and sur-
face (smooth, nodular, or ulcerated). All this information was en-
tered into a case report form by the physician who performed the
examination.

Further data. At the end of the colonoscopy patients were ques-
tioned about comfort and possible inconvenience regarding each
technique. Adverse events for both procedures were document-
ed. In the case of positive CCE with negative colonoscopy, the
study protocol did not envisage a second colonoscopy.

Data analysis

The CCE and colonoscopy examinations were carried out by two
independent physicians, each of whom was blinded to the results
of the other procedure. The potential role of a noninvasive
screening method is to select patients with polyps who might
benefit from therapeutic endoscopy. Although some experts re-
commend that only polyps that are 10 mm or more in size should
be removed, we defined as a “significant finding” the presence of
either a polyp greater than 6 mm or of three or more lesions of
any size, or a tumor. In addition, all polyps of any size were noted
as positive findings.

For all the defined lesions we calculated the “per patient” sensi-
tivity, the specificity, and the positive predictive value (PPV) and
negative predictive value (NPV) of CCE in comparison with colo-
noscopy.

Other lesions such as angiomas, diverticula, lipomas, proctitis
and hemorrhoids were also noted but not considered in the anal-
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ysis. The colon cleansing level was rated for the CCE and for colo-
noscopy, using a scale of 1 to 4 (poor, fair, good, and excellent) for
each section of the colon, according to the Minimal Standard Ter-
minology of digestive endoscopy [9]. An interobserver agree-
ment study was done by two independent physicians.

Although it was not regarded as an initial aim of this study, the
description of the lower esophagus and the Z line was done for
all patients.

Statistical analysis

Descriptive statistics were expressed as the median and range
values for continuous variables. Percentage values are rounded
off to the nearest whole number. We considered the colonoscopy
to be the gold standard against which CCE was compared. The di-
agnostic yield of CCE was assessed, and sensitivity, specificity,
positive and negative predictive values (PPV and NPV) per pa-
tient were calculated. Statistical analyses were done with SPSS
software, version 11.0 (SPSS Inc., Chicago, Illinois, USA) and CIA
(Confidence Interval Analysis) software, version 2.0.0 (Trevor N.
Bryant 2000, Southampton, UK).

Interobserver agreement analysis was carried out by two inde-
pendent reviewers for each detected lesion. We assessed the
presence and the number of significant findings. Reviewers
were considered to agree on a finding according to the size, loca-
tion, and timing of reviewing of the recordings. Kappa statistics
with 95% confidence intervals were calculated.

Results

Baseline characteristics

Between January 12 2006 and June 1 2006, 41 patients (26 wom-
en; mean age 56 years, range 26 - 75) agreed to participate in the
study and were referred to the endoscopy unit for colonoscopy
preceded by CCE. Three patients out of the first five in the series
were excluded from the data analysis due to technical problems:
re-activation of the capsule occurred late or not at all, so less
than 30% of the colon was visualized. One patient could not
swallow the capsule because of excessive anxiety; this patient
underwent only colonoscopy. Finally, another patient underwent
both examinations, but reading of the CCE images was hindered
by technical problems in the data transmission from the recorder
to the workstation. Therefore, 36 patients were finally included
in the study.

CCE findings

No adverse events were documented. In six patients (16%) the
capsule was not expelled at the end of the recording time (10
hours); at that time, the capsule was located in the cecum in
one patient, the transverse colon in one patient, the sigmoid in
three, and the rectum in one patient. In these patients the cap-
sule was retrieved using a snare during colonoscopy.

The mean time taken to read the CCE images was 62 minutes
(range 45-90 minutes), with a speed range of 7-12 frames per
second. All the PillCam Colon capsules passed the stomach, and
35 of them (97 %) re-activated in time, before reaching the ileoce-

Schoofs et al. PillCam colon capsule endoscopy - Endoscopy 2006; 38: 971-977

Table 1 Findings of PillCam Colon capsule endoscopy and colonos-
copy in the study population (n =36)

Positive
colonoscopy, n

Negative
colonoscopy, n

Any findings
CCE positive 19 4
CCE negative 6 7
Polyps >6 mm
CCE positive 6 7
CCE negative 4 19
>3polyps
CCE positive 5 9
CCE negative 3 19
Polyp >6 mm or >3 polyps
CCE positive 10 7
CCE negative 3 16

Figure 2 PillCam
Colon capsule endos-
copy images: a a tu-
mor; and b a polyp.

cal valve. The overall preparation was evaluated as excellent in
30% of cases, as good in 58 %, as fair in 6%, and as poor in 3 %.

CCE findings were positive in 23 patients and negative in 13 pa-
tients (details are provided in Table 1). Apart from polyps (Fig-
ure 2), several types of lesions were observed and documented,
such as angiomas (n=1), melanosis coli (n=3), diverticuli
(n=25), proctitis (n=1) and the India-ink injection site from a
previous polypectomy (n=1), but these were not considered
when reporting the results of this study (Figure 3).

Interobserver agreement with regard to significant lesions was
80.5%.

Exact Sciences Ex. 2008, Page 192 of 344

Downloaded by: Penn State University. Copyrighted material.



Figure 3 Colon cap-
sule endoscopy (CCE)
images: a melanosis
coli; b angioma; and
c diverticuli.

Colonoscopy

Complete colonoscopy, including examination of the cecum, was
achieved in all cases. All procedures were successfully performed
with all the patients under general anesthesia without intuba-
tion, except for one who had severe chronic obstructive lung dis-
ease. There were no adverse events. Each colonoscopy was per-
formed the same day as the CCE, after excretion of the capsule
or when recording of images had stopped.

Colonoscopy showed positive findings in 25 patients, and was
negative in 11 patients (details are provided in Table 1).

A subjective assessment questionnaire was given to each patient
after colonoscopy and complete resposes were obtained from 33
patients. Three patients (9%) described colonoscopy under gen-
eral anesthesia as more comfortable than CCE.

Figure 4 CCEimage
of the Z-line.

Comparison of PCCE and colonoscopy

CCE was negative in six out of 25 patients with positive colono-
scopic findings, but was positive in four patients with negative
colonoscopy.

Regarding the presence of a polyp greater than 6 mm in size, CCE
was negative in four out of 10 patients with positive findings and
was positive in seven out of 26 patients with negative findings at
colonoscopy. A second reading of the recordings of the false-neg-
ative CCEs allowed identification of a bigger than 6 mm polyp in
only one of the four patients; the size of this polyp was initially
considered to be less than 6 mm.

Concerning detection of at least three polyps, CCE was negative
in three out of eight patients with positive colonoscopy findings,
and positive in nine out of 28 patients with negative colonosco-
py. The patient sensitivity, specificity, and the positive and nega-
tive predictive values for the CCE regarding positive findings and
the significant finding are detailed in Tables 2-4. Interestingly,
for polyps larger than 6 mm in size, the positive predictive value
and the negative predictive value were 46 % and 83 %, respectively.

Esophageal data
The lower esophagus as well as the Z-line were well visualized in
60% of the 36 patients (Figure 4).

Discussion

The main message to be taken from this study is that CCE with
the PillCam Colon capsule is feasible, and can provide good qual-
ity images of the entire colon and can detect polyps and tumors
in the majority of cases. This was achieved by both technical de-
velopment of the capsule itself and adaptations of the bowel
preparation. The presence of two imagers undoubtedly enhances
the capabilities for detection, since some of the polyps we ob-
served were visible only on one side of the recorder. The pre-pro-
grammed delay mode was a partial solution to the problem of
battery life duration, and it appeared that the 2-hour inactive
period, calculated on the basis of data collected in previous stud-
ies with healthy participants, was adequate for patients since all
but one colon capsule re-activated before reaching the cecum.
Complete visualization of the colon was not achieved before the

Schoofs et al. PillCam colon capsule endoscopy - Endoscopy 2006; 38: 971-977

Exact Sciences Ex. 2008, Page 193 of 344

975

Downloaded by: Penn State University. Copyrighted material.



976

Table2 Diagnostic discrimination, with 95% confidence interval
(95% Cl), of PillCam Colon capsule endoscopy, for detect-
ing three polyps or more in the study population (n=36)

% 95%Cl, %
Sensitivity 63 29-96
Specificity 68 51-85
Positive predictive value 36 11-61
Negative predictive value 86 72-101

Table3 Diagnostic discrimination of colon capsule endoscopy
(CCE), for any findings* in the study population (n=36)

% 95%Cl, %
Sensitivity 76 59-93
Specificity 64 35-92
Positive predictive value 83 67-98
Negative predictive value 54 27-81

* Any findings, i. e. all kinds of polyps.

Table4 Diagnostic discrimination of CCE, for polyps larger than
6 mm in size in the study population

% 95%Cl, %
Sensitivity 60 30-90
Specificity 73 56-90
Positive predictive value 46 19-73
Negative predictive value 83 67-98

end of battery life in 16% of the patients, however, underlining
the need for further improvement.

The colonic preparation was adapted not only to clean the colon
but also to facilitate the progression of the capsule, with the ad-
ministration of one or two boosts of sodium phosphate. Excellent
or good preparation for CCE was achieved in 90% of cases. All the
patients tolerated the preparation without any significant com-
plaint. The present study was notable in that all the patients un-
derwent the same preparation for both examinations, which
were performed on the same day. This was an important point
for assuring uniformity and comparability of the two techniques.
Some additional fine tuning of the preparation might help to
avoid the presence of opaque liquid that compromises complete
visualization during CCE.

Standard colonoscopy was regarded as the gold standard in our
study. Despite this being a pilot study, and given our lack of pre-
vious experience in reading colon capsule images, significant le-
sions (an indication for therapeutic colonoscopy) were detected
with high levels of sensitivity and specificity (77 % and 70%). The
negative predictive value (84 %) is the highest and this is poten-
tially important since one of the aims of such an examination
would be to obviate the need for additional examination by
standard colonoscopy. These values have to be put alongside

Schoofs et al. PillCam colon capsule endoscopy - Endoscopy 2006; 38: 971-977

those of colonoscopy itself, when performed two times. A recent
review of six studies reporting two same-day colonoscopies re-
ported miss rates of 13% and 26% for adenomas of 5-10 mm
and 1-5 mm, respectively [10]. Also CCE identified lesions which
were not seen at colonoscopy (in four patients who had no find-
ings at all at colonoscopy). The PillCam Colon capsule takes
images from both its ends, perhaps improving visualization of le-
sions located “behind the folds”, which are easily missed during
colonoscopy. Even polyps larger than 6 mm in size were detected
in seven patients in whom colonoscopy had failed to detect
them. These discrepancies could also be due to a difference in
size assessment at colonoscopy and CCE, with a possible overes-
timation associated with the latter. An accurate evaluation of
missed lesions, either by colonoscopy or CCE, would imply the
need to repeat colonoscopy (after analysis of the CCE) in every
patient having any findings seen only by CCE.

The interobserver agreement for PCCE was 80%, suggesting that
there is still room for improvement and that a learning curve will
be mandatory. The current levels of sensitivity and specificity are
encouraging when compared with those of virtual computed to-
mography (CT) colonoscopy (in two major series the reported
negative predictive values were 98% and 91% [11,12]), or those
of colonoscopy itself (a tandem colonoscopy study by Rex et al.
showed that the first colonoscopy has a negative predictive value
of only 84 % for detecting adenomas of any size) [13]. Two multi-
centric studies are planned in order to further evaluate the accu-
racy of CCE compared with colonoscopy for screening CRC.

Compared with other techniques of virtual colonoscopy, such as
CT or magnetic resonance imaging (MRI), CCE is different in that
size is not a limitation for detection since very small lesions are
clearly visible. After having carried out these examinations we
realized that among all the screening techniques currently avail-
able, CCE is the only one that could be performed by patients
themselves without the intervention of a physician, provided
that clear explanation could be offered. This could therefore be
proposed as a test to be carried out at home, and improve the ac-
ceptance for mass screening.

Finally, although we did not ask the patients to swallow the cap-
sule while in the decubitus position as is done in PillCam esoph-
ageal studies, the Z-line was clearly visualized in 60% of cases.
The investigation of this finding in further studies is obviously
justified, since the population who may benefit from CRC screen-
ing may coincide to some extent with the population for whom
detection of Barrett’s esophagus might be useful [14].

In conclusion, this pilot study evaluating CCE done on the same
day as colonoscopy shows that it is feasible, allows the examina-
tion of the entire colon in the majority of cases, and provides en-
couraging sensitivity and negative predictive values for detection
of significant lesions. Further studies are needed to confirm this
accuracy, the technique being potentially also useful for detec-
tion of Barrett’s esophagus.
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In brief
Colon capsule pilot trial from a single center on 36 cases (5 ex-
cluded due to technical reasons) with 77% sensitivity and 70%
specificity when compared to colonoscopy performed the same
day with the same colon preparation. Further progress can be
awaited.
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GET OFF THE BENCH: HOOPS-THEMED CAMPAIGN URGES
COLORECTAL CANCER SCREENING

Basketball great Jamal Mashburn joins Exact Sciences and The Blue Hat Foundation
to ‘Box Out Colon Cancer.'

Shortly after basketball star Jamal Mashburn entered the NBA in the 1990s, he got some tough news.

His mother, Helen, had been diagnossd with colon cancer.,

"My mom was my best friend and my biggest cheerleader,” Mashburn says. "She taught me to dream on and off the court. Every game, |
always thought about her, and every day now, | still try to make her proud.”

To honor his mother, Mashburn is challenging people 45 and older to get screened for colorectal cancer (CRC). His teammates in this
effort: The Blue Hat Foundation, a nonprofit dedicated to raising CRC awareness and access in minarity and medically underserved

communities, and Exact Sciences, the maker of the CRC screening test Cologuard®,

March is Colorectal Cancer Awareness Month, It's also a big month for hoops, with all eyes on the annual NCAA college basketball
tournament — longtime fans will remermber Mashburn leading his tearn deep into the bracket in 1993,

Basketball fans also know that the best defense is a good offense. CRC screening advocates know that as well. CRC is the nation's no. 2

cancer-related killer,! and it's on the rise at alarming rates among younger people? It's also treatable in about 90% of those diagnosed
when caught in the early stages®
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BOX OUT COLON CANCER

The Box Out Colon Cancer campaign will mark college basketball's biggest moment while raising CRC awareness. In basketball, "boxing
out” is a defensive fundamental that involves out-hustling and out-positioning your opponent ta keep control of the ball — and the game.
In CRC prevention and detection, It means getting screened when you're 45 or alder, as recommended by the American Cancer Society.*

Four out of five adults ages 45-49 remain unscreened for CRC3

While everyone age 45 and older could benefit from CRC screenings, the need is particularly critical for the African American population.
That group is about 20% more likely to develop — and about 40% muore likely to die — from CRC than most other groups.®

The Blue Hat Foundation knows this. The nonprofit combines sports enthusiasm and vital health education to promote CRC screening in
at-risk communities, especially young adults and African American men.

"We are honored to join Exact Sciences in putting a full-court press on breaking colon cancer screening stigmas, particularly in the Black
community,” says Candace Henley, founder of The Blue Hat Foundation. “Together, we can Box Qut Colon Cancer, one screening at a
time."

Cologuard is the first FDA-approved, noninvasive, at-home stool-based CRC screening test for average-risk individuals 45 years or older. In
the decade since its launch, people have used Cologuard more than 14 million times. Using data from the test's pivotal clinical study,
Exact Sciences estimates that Cologuard may have detected more than half a million instances of precancerous polyps or early-stage
CRC.

"At Exact Sciences, we work hard to drive awareness of the importance of timely colorectal cancer screening and to provide an accurate
and easy-to-use option for people to screen from home,” says Paul Limburg, Exact Sciences chief medical officer, Screening. "We are
thrilled Jamal Mashburn and The Blue Hat Foundation share the same passion for getting people screened, and our hope is to inspire
and motivate people ages 45 and up to take action and get screened.”

As Mashburn helps to spread screening awareness on a large scale, his mother is always on his mind.

‘I wish we knew how crucial routine screening is before she was diagnosed,” he says. "“Being more preventive and checking into your
health has the potential to save your life."

Learn more at BoxCutColonCancer.com.
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Clinical Studies Partnering About

Geneoscopy Submits Premarket Approval Application to FDA for
its Noninvasive Colorectal Cancer RNA Biomarker Screening Test

By: Geneoscopy | January 24, 2023

FDA's Decision Forthcoming for Innovative Test with Agency'’s
Breakthrough Device Designation

ST. LOUIS, Jan. 24, 2023 | — Geneoscopy, Inc., a life sciences company focused on the development of
diagnostic tests for gastrointestinal health, announced loday it submitted a Premarket Approval (PMA)
application to the U.S. Food and Drug Administration (FDA) for its noninvasive, stool-based, at-home
screening test to detect colorectal cancer (CRC) and advanced adenomas (AA) in average-risk individuals.

The FDA designated the test as a Breakthrough Device in January 2021.

“Over 50 million Americans between the ages of 45 and 85 are eligible to be screened for CRC.'<
Unfortunately, despite CRC being the second leading cause of cancer death in the U.S., millions of eligible
Americans do not get screened — many due to a lack of knowledge of the Importance of screening, lack of
access to screening and concerns about the invasive nature of options like colonoscopy,” said Dr. Erica
Bamnell, Chief Science Officer and Geneoscopy's co-founder. “We are committed to closing this gap for
patients who require screening and look forward to working with the FDA to bring a convenient and reliable

screening option to patients that may allow for earlier detection and treatment — and potentially save lives."

The PMA submission is based on the favorable results from the pivotal CRC-PREVENT trial, in which
Geneoscopy's test demonstrated 94% sensitivity for CRC and 45% sensitivity for advanced adenomas,
representing the highest sensitivity profile reported to date for any noninvasive CRC screening test in a

prospective clinical study.

Data from the CRC-PREVENT clinical trial showed
Geneoscopy's noninvasive, stool-based, at-home

diagnostic screening test has sensitivities of Geneoscopy's naninvasive stool-based at-

hame screening test demonsirated the

Q4% for detection of
colorectal cancer (CRC)

highest sensitivity profile reported for any

.

a noninvasive CRC screening test in a
‘ 45 % tor detection of
advanced adenomas

prospective clinical study.

Additionally, in the 4549 age population, Geneoscopy's test demonstrated 100% sensitivity for cancer and
44% sensitivity for advanced adenomas, at an B9% specificity. CRC-PREVENT Is the first prospective
study of a stool-based tes! o report CRC sensitivity in patients ages 45-49, an age group most recently
added to the recommended screening population by the United States Preventive Services Task Force and
the American Cancer Society. The robust sensitivity profile for CRC and advanced adenomas will offer

significant value to this patient population.

Related Articles

Geneoscopy'’s Noninvasive Colorectal
Cancer Screening Test Demonstrates
High Sensitivity and Specificity in Large
Pivotal Clinical Trial

Geneoscopy Receives Accreditation
from the College of American
Pathologists (CAP) for its St. Louis
Clinical Laboratory

Colorectal Cancer: Screening Options
and Potential Emerging Role for
Pharmacists

Geneoscopy announces rebranding

Geneoscopy Completes Pivotal
Colorectal Cancer Trial Enrollment with
Diverse Participant Population

Geneoscopy to Join Fight CRC at the
White House to Address Colorectal
Cancer Screening Needs
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“The completion of our PMA submission is a major milestone — Geneoscopy's first regulatory approval
application,” said Andrew Barnell, Chief Executive Officer and Geneoscopy’s co-founder. “This product and
the years of effort from our team that have brought us here exemplify the dedication to our mission to
empower patients and providers to transform gastrointestinal health through innovative diagnostics. The
Impact this test can have on patient health is beyond exciting, as Is the validation of our stool RNA platform.
We believe this platform will yield additional tests, including increasingly more precise CRC screening and

high-value diagnostic testing for other gastrointestinal indications.”

About CRC-PREVENT

CRC-PREVENT was a Phase 3 prospective, single-arm study designed to evaluate the efficacy of
Geneoscopy's noninvasive, slool-based, at-home screening test o detect colorectal cancer and advanced
adenomas in average-risk individuals. Using a collection kit, participants submitted self-collected stool
samples via express delivery and underwent an optical colonoscopy examination. All significant lesions
discovered during the colonoscopy were biopsied or removed and sent for histopathology. A comparative
analysis was conducted to determine sensitivities and specificities for colorectal cancer, advanced

adenomas, non-advanced adenomas, hyparplastic polyps, and colonoscopies with no findings.

About Colorectal Cancer & Screening

Responsible for over 50,000 deaths annually, colorectal cancer (CRC) is the second leading cause of
cancer death in the United States.CRC usually begins as a growth (or polyp) thal may or may not develop
into cancer over time. Early detection and treatment are crucial to improve survival, however, many newly
diagnosed patients suffer from advanced disease. Colonoscopy remains the gold standard for CRC
screening in the U.S. Yet this methad is frequently met with patient aversion due to its required bowel
preparalion, sedation, and potential time away from work. Currantly available noninvasive screening
methods demonstrate lower sensitivity to detect early-stage CRC and high-risk precancerous lesions,

Including advanced adenomas, which are estimated to be a precursor in 85 percent of CRC cases.?

About Geneoscopy Inc.

Geneoscopy Inc. is a life sciences company focused on developing diagnostic tests for gastrointestinal
health. Leveraging its proprietary, patented stool-derived eukaryotic RNA (seRNA) biomarker platform,
Geneoscopy's mission is to empower patients and providers to transform gastrointestinal health through
innovative diagnostics. Beyond colorectal cancer screening, Geneoscopy is developing tests for diagnosis,
treatment selection, and therapy monitoring in other disease areas in partnership with leading universities
and biopharmaceutical companies. For more information, visit www.geneoscopy.com and follow the

company on LinkedIn.

Geneoscopy Inc. Forward-Looking Statements

The information In this release includes information about Geneoscopy’s future plans concerning its
noninvasive molecular test that can detect colorectal cancer and precancerous adenomas, which constitute
forward-looking statements. These forward-looking statements are based on the Company's reasonable
estimates of future results or trends. Because forward-looking statements relate to the future, they are
subject to inherant uncertainties, risks and changes in circumstances that are difficult to predict, many of
which are outside the Company’s control. Geneoscopy's actual results and financial condition may differ
materially from those indicated in the forward-looking statements. Although the Company believas that its
business plans and objectives reflected in or suggested by these forward-looking statements are
reasonable, such plans or objectives may not be achleved, and the actual results may differ substantially

from the projected results.

Media Contact

Judy Pretto

Director, Marketing Communications
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The best test is the test that gets done
November 2013
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90%
About 90% of people live 5 or more years when their
colorectal cancer s found early through testing.

1in3
About 1 In 3 adults (23 milllon) betwean 50 and 75 years old
Is not getting tested as recommended.

1in 10
10% of adults who got tested for colorectal cancer used an
effective at-home stool test.

Colorectal cancer (CRC) Is the second leading cancer killer of men and women Iin the US, following
lung cancer. The US Preventive Services Task Force (USPSTF) recommends three CRC scraening
tests that are effective at saving lives: colonoscopy, stool tests (guaiac fecal occult blood test-FOBT
or fecal immunochemical test-FIT), and sigmolidoscopy (now seldom done),

Testing saves |ives, but only if people get tested. Studies show that people who are able to pick the
test they prefer are more likely to actually get the test done. Increasing the use of all
recommended colorectal cancer tests can save more |lves and Is cost-effective.
To increase testing, doctors, nurses, and health systems can:

» Offer all recommended test options with advice about each,

= Match patients with the test they are most likely to complete.

= Work with public health professionals to:

Get more adults tested by hiring and training “patient navigators," who are staff that help
people learn about, get scheduled for, and get procedures done like colonoscopy.

Create ways to make |t easier for people to get FOBT/FIT kits in places other than a
doctar's office, like giving them out at fiu shot clinics or mailing them to people's homes.

Issue Details

= Problem
Not enough people are getting tested as needed.

About 23 million adults have never been tested.

* The peaple less likely to get tested are Hispanics, those aged 50-64, men,
American Indian or Alaska natives, those who don't live in a city, and people with
lower education and income.

People with lower education and income are less likely to get tested.

About 2 of every 3 adults who have never been tested for CRC actually have a
regular doctor and health insurance that could pay for the test. Providers and
patients do not always know about or consider all of the available tests.

The three main tests—colonoscopy, FOBT/FIT, and flexible sigmoidescopy are all
effective at finding cancer early.

Doctors often recommend colonoscopy more than other tests, Scientific studies
have shown that many people would prefer FOBT/FIT if their health care provider
gave them that option.

Currently, most health care providers and systems are not set up to help

more people get tested.

* Many people do not know they need to be tested and are not notified when It is
time for them to be tested.

* Most health care systems rely on doctors to remember to offer CRC tests to their
patients. Nurses and other office staff should also talk with patients about getting
tested and doctors can be reminded to offer CRC testing whenever patients are
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due, whether they come in for a routine check-up or when they are sick.

* Health systems can make testing easier by:
* Mailing out FOBT/FIT kits that can be completed by the person at home and
mailed back, then making sure everyone with a test that is not normal promptly
gets a colonoscopy.

+ Using a patient navigator to explain how to prepare for the test, how the test is
done and to make sure people get to thelr appointments,

Many adults are not being tested
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EXACT SCIENCES' COLOGUARD WINS PRESTIGIOUS PRIX GALIEN AWARD FOR BEST MEDICAL

TECHNOLOGY PRODUCT

October 28, 2016 / by Exact Sciences

=_prixgalienlogo.png

MADISON, Wis., Oct. 28, 2016 /PRNewswire/ -- Exact Sciences Corp. (NASDAQ: EXAS) today
announced that Cologuard, the first and only FDA-approved noninvasive, stool DNA-based colorectal
cancer screening test, has won the 2016 10th Annual Prix Galien USA Award for best medical technology
product. Awarded by the Galien Foundation, the Prix Galien USA awards are among the nation's highest
honars recognizing biomedical and technology product achievement associated with improving the
human condition.

"It's an extraordinary honor for Cologuard and the Exact Sciences team to be recognized in such a
distinguished forum," said Graham Lidgard, Ph.D., chief science officer of Exact Sciences. "This Prix
Galien award highlights not only the breakthrough science behind Cologuard, but also the unrivaled
team that worked to develop and bring to market an innovation with the potential to make a significant
impact in eradicating colorectal cancer. We are humbled and thankful to be counted among the
companies honored by the Galien Foundation."

Awarded in more than a dozen countries, the Prix Galien awards recognize the best in biomedical
research and development. Nominees for the Prix Galien USA awards represent the most innovative
biopharma and medical technologies addressing public health priorities and are evaluated by a
prestigious committee comprised of nine renowned leaders from the biomedical industry and academia,
including four Nabel Laureates,

The awards were presented at the Prix Galien USA Awards Ceremony, which took place on Oct. 27 at the
American Museumn of Natural History in New York,

#.prixgaliengroup.jpg
The Exact Sciences and Mayo Clinics team at the Prix Galien USA Awards Cerernony Oct. 27 in New York

About the Galien Foundation

The Galien Foundation fosters, recognizes and rewards excellence in scientific innovation to improve the
state of human health. Qur vision is to be the catalyst for the development of the next generation of
innovative treatment and technologies that will impact human health and save lives.

The Foundation oversees and directs activities in the USA for the Prix Galien, an international award that
recognizes outstanding achievements in improving the human condition through the development of
innovative therapies. The Prix Galien was created in France in 1970 in honor of Galen, the father of
medical science and modern pharmacaclogy. Worldwide, the Prix Galien is regarded as the equivalent of
the Nobel Prize in biopharmaceutical and medical technology research.

For more information, visit www.galienfoundation.org.

About Cologuard
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Cologuard was approved by the FDA in August 2014 and results from Exact Sciences' prospective 90-
site, point-in-time, 10,000-patient pivotal trial were published in the New England Journal of Medicine in
March 2014, Cologuard is included in the recommendations of the U.S. Preventive Services Task Force
(2016) and the American Cancer Society's (2014) colorectal cancer screening guidelines. Stool DNA is
included in the combined screening guidelines of the American Cancer Society/U.S. Multi-Society Task
Force/American College of Radiology (2008), the American College of Gastroenterology guidelines
(2009) and the National Comprehensive Cancer Network (2016). Cologuard is indicated to screen adults
of either sex, 50 years or older, who are at average risk for colorectal cancer. Cologuard is not for
everyone and is not a replacement for diagnostic colonoscopy or surveillance colonoscopy in high-risk
individuals. False positives and false negatives do occur. Any positive test result should be followed by a
diagnostic colonoscopy. Following a negative result, patients should continue participating in a
screening program at an interval and with a method appropriate for the individual patient. Cologuard
performance when used for repeat testing has not been evaluated or established. For more information
about Cologuard, visit www.CologuardTest.com. Rx Only.

About Exact Sciences Corp.

Exact Sciences Corp. is a molecular diagnostics company focused on the early detection and prevention
of the deadliest forms of cancer, The company has exclusive intellectual property protecting its non-
invasive, molecular screening technology for the detection of colorectal cancer. For more information,
please visit the company's website at www.exactsciences.com, follow Exact Sciences on Twitter
@ExactSciences or find Exact Sciences on Faceboak.

This news release contains forward-looking statements within the meaning of Section 274 of the
Securities Act of 1933, as amended, and Section 21E of the Securities Exchange Act of 1934, as
amended, that are intended to be covered by the "safe harbor” created by those sections, Forward-
looking statements, which are based on certain assumptions and describe our future plans, strategies
and expectations, can generally be identified by the use of forward-looking terms such as "believe,”
“expect,” "may," "will," "should,” "could," "seek," “intend," "plan," "estimate," "anticipate" or other
comparable terms. All statements other than statements of historical facts included in this news release
regarding our strategies, prospects, financial condition, operations, costs, plans and objectives are
forward-looking statements. Examples of forward-looking statements include, among others, statements
we make regarding expected future operating results, anticipated results of our sales and marketing
efforts, expectations concerning payor reimbursement and the anticipated results of our product
development efforts. Forward-looking statements are neither historical facts nor assurances of future
performance. Instead, they are based only on our current beliefs, expectations and assumptions
regarding the future of our business, future plans and strategies, projections, anticipated events and
trends, the economy and other future conditions. Because forward-looking statements relate to the
future, they are subject to inherent uncertainties, risks and changes in circumstances that are difficult to
predict and many of which are outside of our control. Qur actual results and financial condition may
differ materially from those indicated in the forward-looking statements. Therefore, you should not rely
on any of these forward-looking statements. Important factors that could cause our actual results and
financial condition to differ materially from those indicated in the forward-looking statements include,
among others, the following: our ability to successfully and profitably market our products and services;
the acceptance of our products and services by patients and healthcare providers; the willingness of
health insurance companies and other payors to cover Cologuard and reimburse us for our performance
of the Cologuard test; the amount and nature of competition from other cancer screening products and
services; the effects of any healthcare reforms, including the Affordable Care Act, or changes in
healthcare pricing, coverage and reimbursement; recommendations, guidelines and quality metrics
issued by various organizations such as the U.S. Preventive Services Task Force, the American Cancer
Society, and the National Committee for Quality Assurance regarding cancer screening or our products
and services; our ability to successfully develop new products and services; our success establishing and
maintaining collaborative, licensing and supplier arrangements; our ability to maintain regulatory
approvals and comply with applicable regulations; and the other risks and uncertainties described in the
Risk Factors and in Management's Discussion and Analysis of Financial Condition and Results of
Operations sections of our most recently filed Annual Report on Form 10-K and our subsequently filed
Quarterly Report(s) on Form 10-Q. We undertake no obligation to publicly update any forward-looking
statement, whether written or oral, that may be made from time to time, whether as a result of new
information, future developments or otherwise,

Contacts:

1.P. Fielder

Exact Sciences

(608) 210-5220
ipfielder@exactsciences.com

Jayme Maniatis or Jane Hauser
MSLGROUP

(781) 684-0770
exactsciences@mslgroup.com

To view the original version on PR Mewswire, visit: http://investor.exactsciences.com/investar-
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Click Here for a complete listing of Exact Sciences Corporation press releases.
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COLOGUARD® WINS POPULAR SCIENCE MAGAZINE'S 2014 "BEST OF WHAT'S NEW" AWARD

November 12, 2014 / by Exact Sciences
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I"] cologuard

Exact Sciences’ new colon cancer screening test recognized as a revolution in healthcare

MADISON, Wis.—(BUSINESS WIRE)-- Exact Sciences Corp. (NASDAQ: EXAS) today announced

Cologuard has received a 2014 “Best of What's New" award from Popular Science. Visit CologuardTest.com

Cologuard is the first and only FDA-approved noninvasive stool DNA screening test for colorectal
cancer. Approved by the FDA in August, Cologuard detects the presence of cancer and precancer by
analyzing both DNA and blood in the stool.

"Exact Sciences is honored to receive this recognition from the editors of Popular Science," said Kevin
Canroy, Chairman and CEO of Exact Sciences. "The 'Best of What's New' list recognizes the
groundbreaking potential of Cologuard to improve the colon cancer screening rates and enable survival
from a disease that is often considered the most preventable, yet least prevented cancer due to the lack
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of patient compliance with screening.”

Colorectal cancer is highly treatable with early detection through screening. However, 23 million
Americans between 50 and 75 are not getting screened as recommended and, as a result, colorectal
cancer remains the second-leading cancer killer in the United States. For those whase cancer is detected
at an earlier stage, the five-year survival rate can be greater than 90 percent.

Cologuard, which is available by prescription, offers people 50 years and older, who are at average risk
for colorectal cancer, an easy to use screening test, which they can do in the privacy of their own home.
Cologuard has been proven to find 92 percent of colorectal cancers in average risk patients with 87
percent specificity. Cologuard does not require medication, dietary restrictions or bowel preparation
prior to taking the test. It is the first noninvasive screening test for colorectal cancer that analyzes both
stool-based biomarkers including DNA and blood to detect cancer and precancer.

Each year, editors of Popular Science review thousands of new products and innavations of the year and
choose the top 100 winners across 12 categories for inclusion in their annual "Best of What's New" issue.
To win, a product or technology must represent a significant step forward in its category. All of the
winners are featured on the Popular Science website, and in the special Popular Science December issue,
on newsstands today.

About Exact Sciences Corp.

Exact Sciences Corp. (NASDAQ: EXAS) is a molecular diagnostics company focused on the early
detection and prevention of colorectal cancer. The company has exclusive intellectual property
protecting its noninvasive, molecular screening technology for the detection of colorectal cancer. Stool
DNA technology is included in the colorectal cancer screening guidelines of the American Cancer
Society and the U.S. Multi-Society Task Force on Colorectal Cancer. For more information, , follow us on
Twitter @ExactSciences or find us on Facebook.

Rx only.
About Popular Science

Founded in 1872, Popular Science is the world's largest science and technology magazine; with a
circulation of 1.3 million and 6.8 million monthly readers. Each month, Popular Science reports on the
intersection of science and everyday life, with an eye toward what's new and why it matters. Popular
Science is published by Bonnier Active Media, a subsidiary of Bonnier Corporation.

Certain statements made in this news release contain forward-lfooking statements within the meaning of
Section 27A of the Securities Act of 1933, as amended, and Section 21E of the Securities and Exchange
Act of 1934, as amended that are intended to be covered by the "safe harbor” created by those
sections. Forward-looking statements, which are based on certain assumptions and describe our future
plans, strategies and expectations, can generally be identified by the use of forward-looking terms such
as "believe," "expect," "may," "will, " "should, " "could," "seek, " "intend," "plan," "estimate," "anticipate”
or other comparable terms.Forward-looking statements in this news release may address the following
subjects among others: statements regarding the sufficiency of our capital resources, our ability to
secure favarable reimbursement rates from Medicare and ather third-party payors, timing of our launch
of a commercial product, our estimates of the available market size and our potential penetration,
expected research and development expenses, expected general and administrative expenses and our
expectations concerning our business strategy. Forward-looking statements involve inherent risks and
uncertainties which could cause actual results to differ materially from those in the forward-looking
staternents, as a result of various factors including those risks and uncertainties described in the Risk
Factors and in Management's Discussion and Analysis of Financial Condition and Results of Operations
sections of our most recently filed Annual Report on Form 10-K and our subsequently filed Quarterly
Reports on Form 10-Q. We urge you to consider those risks and uncertainties in evaluating our forward-
looking statements. We caution readers not to place undue reliance upon any such forward-looking
staternents, which speak only as of the date made. Except as otherwise required by the federal securities
laws, we disclaim any obligation or undertaking to publicly release any updates or revisions to any
forward-looking statement contained herein (or elsewhere) to reflect any change in our expectations with
regard thereto or any change in events, conditions or circumstances on which any such statement is
based.

Photos/Multimedia Gallery
Available: http://www businesswire.com/multimedia/home/20141112006429/en/
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Everyday Health Awards for Innovation Winners Announced at 2015 International CES®

Leading Pioneers Honored for Outstanding Technology Innavations in Digital Health

CEm = ==

LAS VEGAS, Jan. 7, 2015 (PRNewswire/ — Everyday Health, Inc., a leading provider of digital health and weallness solutions, announced Maore by this Source
Iuday the winners for the 2™ Annual Everyday Health Awards for Innovation, The winners were honored al a live award ceramony at the

| Haalth Su 1, presented by Living in Digital Times, at the 2015 International CES

“These awards continue to bring the most inventive and creative digital heaith technologies and services to the forefront,” said Paul
Slavin, Executive Vice President and Chief Operating Officer of Everyday Health, Inc. "Each of the winners demonstratad an incradible
understanding about where the digital health markstplace is going and how we can propel il forward.”

"We are so fortunate that these awards can be showcased at CES, whera consumers, developers and companies can come togather to
understand and appraciate what these digital health innovations will mean for everyone,” said Jill Gilbert, producer of the Digital Health
Summit, "The winners have displayed an Innate ability to look at the marketplace and really evaluate what technologles and services are

missing from the digital healthcare arena.”
The winners are:

Personal Health:

WhatToExpecl.com Announces Second
Annual "Moms Love-it*" Award Winners

Chronic Condition Management:
for Top Baby Registry llems

* QuikiksT Jan 08, 2015, 08:00 ET
Healthiest Company: Everyday Health to Present at
» \firgin Pulse Upcoming Investor Conferences
Dec 22, 2014, 1601 ET
Healthy Aging:

Everyday Health to Present al
* SingFit PRIME Upcoming Confarences

Pet Health: Nov 19, 2014, 0B:30 ET

= | ifel sam Sofia

¥ lists and Bloggers
Student Innovation: Journalists and Blogger:

* @HomeVitals™ — r—)
Emerging Tech: k i et !0’} =
Visit PR Newswire for Journalists for

releases, photos, ProfNet experts, and
customized feeds just for Media.

» LifeLeam Saofie™

The Everyday Health Awards for Innovation honor the latest technologies and services dedicated to impraving overall health and
wallbeing. Finalists were chosen from a panelist of expert judges and the winners were selecled through a combination of those judges
and popular online votes. The Audience Favorite was determined by votes cast at Awards DigitalHealthSummit.com . A selection of the
winners and finalists will be showcased in the Health & Wellness marketplace exhibit (Everyday Health booth #73035 at Sands Expo
Level 2) at CES until January 9.

For updates, follow Digital Health Summit on Twitter |
#EHawardsCES.

tal Health Summit on Facebook and follow the hashtag

About Everyday Health, Inc.

Everyday Health, Inc. (NYSE: EVDY) 1s a leading provider of digital health and wellness solutions. Everyday Health attracts a large and
engaged audience of consumers and healthcare professionals to its premier health and wellness properties, and utilizes its data and
analytics expertise to deliver highly personalized content experiences and efficient and effective marketing and engagement solutions
Everyday Health enables consumers to manage their daily health and wellness needs, healthcare professionals to stay informed and
make better decisions for their patients, and marketers, health payors and providers 1o communicate and engage with consumers and
healthcare professionals to drive better health outcomes, Everyday Health's content and solutions are dalivered through mulliple
channals, Including desktop, mobile web, and mobile phone and tablet applications, as well as video and soclal media

Media Contacts:

Linda Krebs/Sarah Gartner

LKPR, Inc. for Living in Digital Times
i cRalation 1/ Sarah@

64(1-484-4‘:’&@."5'11 327-6307
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Everyday Health
Publicrelations@everydayhealthinc.com
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SOURCE Everyday Health, Inc.
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EXACT SCIENCES WINS WISCONSIN INNOVATION AWARD

August 19, 2015 / by Exact Sciences

@ EXACT SCIENCES WINS

WISCONSIN INNOVATION AWARD

Cologuard® recognized as a leading innovation in the state

MADISON, Wis,—(BUSINESS WIRE)-- Exact Sciences Corp. [NASDAQ: EXAS) today announced that
Cologuard was awarded a Wisconsin Innovation Award (WIA) in the "Healthcare/Health IT" category at
the second annual ceremony held on August 18, 2015 at Discovery World in Milwaukee, Wisconsin.
Cologuard was chosen from more than 170 entries and 33 finalists to receive one of 10 awards.

"Cologuard is an innovative test for the early detection of colon cancer that provides patients with an
easy-to-use and noninvasive screening option," said Kevin Conroy, Chairman and CEO of Exact
Sciences, "The uniqueness of Caloguard is indicative of the creativity, ingenuity and collaboration taking
place throughout Wisconsin. We are honored to be recognized with this award and remain committed to
achieving our mission of helping eradicate colon cancer through early detection.”

Cologuard is the first and only FDA approved noninvasive stool DNA screening test for colorectal
cancer. |t detects the presence of cancer and precancer by analyzing both DNA and blood in the stool
and offers people an easy-to-use screening test, which they can do in the privacy of their own home.
Unlike other screening options, Cologuard does not require medication or dietary restrictions or bowel
preparation prior to taking the test. Cologuard is available by prescription only through a healthcare

provider,

Led by a steering committee of business, community and entrepreneurial leaders, the WIA hopes to
encourage an even greater environment of innovation by bringing together leaders from various
business sectors (e.g. tech, food, healthcare, agriculture, nonprofits, education, government) and from
throughout the state of Wisconsin.

About Cologuard
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Cologuard was approved by the FDA in August 2014 and results from Exact Sciences’ prospective 90-
site, point-in-time, 10,000-patient pivotal trial were published in the New England Journal of Medicine in
March 2014, Coleguard is included in the colorectal cancer screening guidelines of the American Cancer
Society and stool DNA is listed in the screening guidelines of the U.S. Multi-Society Task Force on
Colorectal Cancer.

Cologuard is indicated to screen adults of either sex, 50 years or older, who are at average risk for
colorectal cancer. Cologuard is not for everyone and is not a replacement for diagnostic colonoscopy or
surveillance colonoscopy in high-risk individuals. False positives and false negatives do occur. Any
positive test result should be followed by a diagnostic colonoscopy. Following a negative result, patients
should continue participating in a screening program at an interval and with a method appropriate for
the individual patient. Cologuard performance when used for repeat testing has not been evaluated or
established. For more information about Cologuard, visit www.CologuardTest.com, Rx Only.

About Exact Sciences

Exact Sciences Corp. (NASDAQ: EXAS) is a molecular diagnostics company focused on the early
detection and prevention of colorectal cancer. The company has exclusive intallectual property
protecting its noninvasive, molecular screening technology for the detection of colorectal cancer. For
more information, please follow us on Twitter @ExactSciences or find us on Facebook.

View source version on businesswire.com;
http://www.businesswire.com/news/home/20150819005856/en/
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EXACT SCIENCES HONORED AS 2016 BIG AWARD COMPANY OF THE YEAR IN HEALTH CARE

October &, 2016 / by Exa iences

».Big_Awards.jpg
Annual Business Intelligence Group (BIG) awards recognize industry leadership and performance

MADISON, Wis., Oct. &, 2016 — Exact Sciences Corp. (Nasdag: EXAS) today announced that the
company received the Business Intelligence Group's 2016 Company of the Year BIG Award for Business
in the Health Care category.

The BIG Awards were launched in 2012 to recognize and reward companies, products and people that
are leading their respective industries, as judged by business executives.

“We are honored to receive this year's BIG Award, which recognizes the tireless efforts of our entire team
to develop Cologuard and position it to become a standard of care in colon cancer screening,” said
Kevin Conroy, chairman and CEO of Exact Sciences. “Since inception, we have focused on a single goal:
helping win the war on cancer through early detection. Cologuard represents an important step toward
reaching that goal. Thank you to the judges and the Business Intelligence Group for this recognition and
congratulations to our fellow recipients for their achievernents.”

In 2014, following nearly 20 years of research and development, Exact Sciences launched Cologuard®,
the first and only FDA-approved, stool DNA-based screening test for adults 50 and older who are at
average risk for colorectal cancer, Colon cancer is considered one of the most preventable cancers
because of the extended period of time for precancer to develop into cancer. However, it's also
considered one of the least prevented cancers because more than 41 percent of Americans ages 50-75
are unscreened. Since FDA approval of Cologuard, Exact Sciences remains focused on increasing the
colon cancer screening population by expanding patient access to this innovative test.

“The Business Intelligence Group highlights those with vision, creativity and persistence, all hallmarks
found in the world's leading companies and individuals across the glohe,” said Russ Fordyce, managing
director of the Business Intelligence Group. “Exact Sciences—in its journey to bring to market, drive
awareness of and expand access to a game changer in colon cancer screening—exemplifies all of these
qualities. We congratulate Exact Sciences and all of this year's winners, as they are truly a select group.”

About Cologuard

Cologuard was approved by the FDA in August 2014 and results from Exact Sciences' prospective 90-
site, point-in-time, 10,000-patient pivotal trial were published in the New England Journal of Medicine in
March 2014. Cologuard is included in the recommendations of the U.S. Preventive Services Task Force
(2016) and the American Cancer Society's (2014) colorectal cancer screening guidelines. Stool DNA is
included in the combined screening guidelines of the American Cancer Society/U.S. Multi-Society Task
Force/American College of Radiology (2008), the American College of Gastroenterology guidelines
(2009) and the National Comprehensive Cancer Network (2016). Cologuard is indicated to screen adults
of either sex, 50 years or older, who are at average risk for colorectal cancer. Cologuard is not for
everyone and is not a replacement for diagnostic colonoscopy or surveillance colonoscopy in high-risk
individuals. False positives and false negatives do occur. Any positive test result should be followed by a
diagnostic colonoscopy. Following a negative result, patients should continue participating in a
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screening program at an interval and with a method appropriate for the individual patient. Cologuard
performance when used for repeat testing has not been evaluated or established. For more information
about Cologuard, visit www,CologuardTest.com. Rx Only,

About Exact Sciences Corp.

Exact Sciences Corp. is a melecular diagnostics company focused on the early detection and prevention
of the deadliest forms of cancer. The company has exclusive intellectual property protecting its non-
invasive, molecular screening technology for the detection of colorectal cancer. For more information,
please visit the company's website at www.exactsciences.com, follow Exact Sciences on Twitter
@ExactSciences or find Exact Sciences on Facebook.

About Business Intelligence Group

The Business Intelligence Group was founded with the mission of recognizing true talent and superior
performance in the business world. Unlike other industry award programs, business executives—those
with experience and knowledge—judge the programs, The organization’s proprietary and unique scoring
system selectively measures performance across multiple business domains and then rewards those
companies whose achievements stand above those of their peers. For more information, please visit:
www.bintelligence.com.

This news release contains forward-looking statements within the meaning of Section 27A of the
Securities Act of 1933, as amended, and Section 21E of the Securities Exchange Act of 1934, as amended
that are intended to be covered by the "safe harbor" created by those sections. Forward-looking
statements, which are based on certain assumptions and describe our future plans, strategies and
expectations, can generally be identified by the use of forward-looking terms such as "believe," “expect,”
"may," "will," "should," "could,” "seek,” “intend,"” "plan," "estimate," "anticipate" or other comparable
terms. All statements other than statements of historical facts included in this news release regarding our
strategies, prospects, financial condition, operations, costs, plans and objectives are forward-looking
statements. Examples of forward-looking statements include, among others, statements we make
regarding expected future operating results, anticipated results of our sales and marketing efforts,
expectations concerning payor reimbursement and the anticipated results of our product development
efforts, Forward-looking statements are neither historical facts nor assurances of future performance.
Instead, they are based only on our current beliefs, expectations and assumptions regarding the future of
our business, future plans and strategies, projections, anticipated events and trends, the economy and
other future conditions. Because forward-looking statements relate to the future, they are subject to
inherent uncertainties, risks and changes in circumstances that are difficult to predict and many of which
are outside of our control, Our actual results and financial condition may differ materially from those
indlicated in the forward-looking statements. Therefore, you should not rely on any of these forward-
looking statements, Important factors that could cause our actual results and financial condition to differ
materially from those indicated in the forward-looking statements include, among others, the following:
our ability to successfully and profitably market our products and services; the acceptance of our
products and services by patients and healthcare providers; the willingness of health insurance
companies and other payors to cover Cologuard and reimburse us for our performance of the Cologuard
test; the amount and nature of competition from other cancer screening products and services; the
effects of any healthcare reforms, including the Affordable Care Act, or changes in healthcare pricing,
coverage and reimbursement; recommendations, guidelines and/or quality metrics issued by various
organizations such as the U.S. Preventive Services Task Force, the American Cancer Society and the
National Committee for Quality Assurance regarding cancer screening or our products and services; our
ability to successfully develop new products and services; our success establishing and maintaining
collaborative, licensing and supplier arrangements; our ability to maintain regulatory approvals and
comply with applicable regulations; and the other risks and uncertainties described in the Risk Factars
and in Management's Discussion and Analysis of Financial Condlition and Results of Operations sections
of our most recently filed Annual Report on Form 10-K and our subsequently filed Quarterly Report(s) on
Form 10-Q. We undertake no obligation to publicly update any forward-looking staterment, whether
written or oral, that may be made from time to time, whether as a result of new information, future
developments or otherwise,
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Patient Perceptions of Stool-Based DNA Testing for

Colorectal Cancer Screening
Paul C. Schroy III, MD, MPH, Timothy C. Heeren, PhD

Stool-based DNA (SB-DNA) testing is an emerging colorectal cancer screening strategy that
offers a convenient, noninvasive, and potentially more acceptable alternative to existing
screening tests. The objectives of this study were to compare patient perceptions of SB-DNA
testing, fecal occult blood testing (FOBT), and colonoscopy, and elicit screening

A prospective survey was conducted between August 2001 and March 2003 of asymptom-
atic, mostly average-risk subjects aged =50 years who were participating in a multicenter
comparison of SB-DNA testing and FOBT for detecting colorectal neoplasia. Subjects
completed a 25-item questionnaire within 48 hours after undergoing a colonoscopy, which
served as the standard. Respondents were asked to rate each of the three screening tests on
various prep- and test-related features, using a five-point ordinal scale or yes/no format,

A total of 4042 subjects completed the survey (84% response rate). SB-DNA testing
received the same or higher mean ratings than FOBT for most prep- and test-related
features. When compared with colonoscopy, SB-DNA testing received higher ratings for all
prep- and test-related features except perceived accuracy, where colonoscopy was rated
higher. Overall, a higher percentage of patients preferred SB-DNA testing (45%) to both
FOBT (32%) and colonoscopy (15%) for routine screening (p <0.001); 8% had no

Purpose:
preferences.
Methods:
and to select a preferred strategy.
Results:
preference.
Conclusions: Patients willin celonosce
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testing to have a number of advantages over the other two tests. Moreover, many such
patients prefer SB-DNA testing to FOBT and colonoscopy for routine screening,
(Am ] Prev Med 2005;28(2):208-214) © 2005 American Journal of Preventive Medicine

Introduction

olorectal cancer (CRC) is the second leading
‘ cause of cancer-related death and fourth most
commonly diagnosed cancer among men and
women in the United States." Over the past decade,
sufficient evidence has accumulated to suggest that
screening is a cost-effective strategy for reducing both
CRC incidence and mortality.? Consequently, most
authoritative groups now endorse screening for both
average and high-risk patients.* % Despite a compelling
rationale and widespread endorsement by authoritative
groups, however, screening rates remain far below
those necessary to achieve significant reductions in
CRC mortality or incidence.™®
Poor patient adherence has been a major barrier to
CRC screening. Previous studies have identified practical
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reasons (e.g., conflicts with work or family commitments,
inconvenience, lack of interest, and cost), lack of current
health problems or worrisome symptoms, and most im-
portantly, lack of a physician recommendation as the
major reasons for nonparticipation.”!? Negative attitudes
toward the tests themselves are also prevalent. Fecal occult
blood testing (FOBT) is widely perceived as embarrassing
or distasteful, whereas concerns about pain, discomfort,
and injury are common for sigmoidoscopy and colonos-
copy.!? Lack of confidence to complete the tests (ie.,
lack of self-efficacy), anxiety about the consequences of
screening (e.g., the need for further testing or a cancer
diagnosis), and inconsistent or inadequate support from
friends, family, media, and insurers are other frequently
cited reasons for nonparticipation.”!?

Stool-based DNA testing is a novel screening strategy
that offers a convenient, noninvasive alternative to exist-
ing screening tests. Like FOBT, stool-based DNA testing
can potentially detect neoplasia anywhere in the large
bowel with sample collection that can be performed at
home. Unlike FOBT, however, no dietary or medication
restrictions are required and the sample can be collected
using a specialized device that obviates the need for

0749-3797 /05 / $—see front matter
doi:10.1016/j.amepre.2004.10.008
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handling stool. Published studies to date suggest that
stool-based DNA testing with a commercially available
multitarget assay—which detects 21 point mutatons in
the K-ras protc-oncogene or APC and p53 tumor suppres-
sor genes, a microsatellite instability marker (BAT-26),
and a marker of defective apoptosis (“long DNA")—has a
sensitivity in the range of 62% to 91% for detecting
colorectal cancers and 50% to 82% for advanced adeno-
mas; specificity has been in the range of 93% to
100%."=" These data would suggest that the perfor-
mance of SB-DNA for detecting advanced colorectal neo-
plasia may be superior to FOBT (sensitivity ~24%; speci-
ficity ~94%),"” but inferior 10 colonoscopy (sensitivity
~95%; specificity ~100%).°® An equally important yet
undefined issue relates to the question of whether stool-
based DNA testing is acceptable 1o patients. Hence, the
principal objective of this study was to assess and compare
the perceptions of asymptomatic, mostly average-risk sub-
Jects undergoing stool-based DNA testing, FOBT, and
colonoscopy as part of one of the large multicenter trials.
A secondary objective was to elicit CRC screening
preferences,

Methods
Survey Sample

I'he survey sample population comprised asymptomatic men
and women aged =50 years who were participating in a
multicenter comparison of SB-DNA (PreGen-Plus™, EXACT
Sciences  Corporation, Marlborough MA) and FOBT
(Hemoccult™ 11, Beckman Coulter, Palo Alto CA) for detect-
ing CRC neoplasia. Subjects were recruited through normal
patient referral channels at each of the 84 participating U.S.
sites, including 71 community-based practices and 13 aca-
demic centers, between August 2001 and March 2003, News-
paper advertising and distribution of pamphlets in doctors’
offices were also employed at select study site areas to aid in
subject recruitment. At the time of recruitment, patients were
informed that the purpose of the study was to compare the
sensitivities of SB-DNA and FOBT for detecting colorectal
cancer, using colonoscopy as the standard; no additional
information regarding individual test features or perfor-
mance was provided. Patients meeting eligibility criteria were
stratified on enrollment into three groups based on age: 50 10
O, 55 to 64, and =65 years. The goal was to recruit 250
subjects in the 50-10-54 age group, 750 in the 55-10-64 age
group, and 4000 in the =65 age group to optimize the
likelihood of detecting a sulficient number of cancers
(n =135) to satisfy prestudy power determinations. Subjects
received monetary honoraria for their participation, which
varied in amount from $150 to $250, to cover incidental costs
and inconveniences.

Potential subjects presenting with any of the following were
deemed ineligible: any prior structural colorectal examination
(.., colonoscopy, doublecontrast barium, “virtual colonos-
copy,” or flexible sigmoidoscopy) within the past 10 vears:
personal history of colorectal neoplasia, familial adenomatous
pulyposis, or hereditary nonpolyposis colorectal cancer or in-
Hammatory bowel disease; personal history of extracolonic can-

cers other than skin cancer diagnosed within the past 5 years;
active gastrointestinal symptoms; two or more first-degree rela-
tives with colorectal cancer; overt gastrointestinal bleeding
within the past month; any positive FOBT within the past 6
months; medical conditions for which colonoscopy was contra-
indicated; anticoagulant use or coagulopathy; and current preg-
nancy or lactation. Patients at moderate risk because of a family
history of colorectal cancer or polyps affecting a single first-
degree relative aged =50 years were eligible,

Study Design

Consenting subjects were asked to submit a stool sample for
SB-DNA testing, prepare three Hemoccult II cards for FOBT,
and undergo a colonoscopy within 8 weeks of enrollment. For
SB-DNA testing, subjects were instructed to collect a single
whole stool using a plastic bucket-type container that could be
mounted on the toilet seat and sealed with an airtight lid;
samples were shipped directly from home using a courier
service within 24 hours of collection. For FOBT, subjects were
instructed to implement dietary restrictions specified by the
manufacturer and discontinue use of aspirin and other
nonsteroidal anti-inflammatory agents for =72 hours before
collecting two smears from each stool on 3 consecutive days;
once completed, the Hemoccult IT were returned to the
participating site for processing in a prepaid, pre-addressed
envelope. Following submission of both the stool sample for
SB-DNA testing and Hemoceult 1T cards for FOBT, subjects
underwent colonoscopy after either a Fleet's phosphasoda or
halanced-electrolyte, palyethvlene-glveol bowel preparation,
as recommended by their endoscopist. Apart from proce-
dural instructions, subjects received no specific information
regarding the various tests with respect to features such as
discomfort, inconvenience, accuracy, or cost.

The study protocol was approved by the institutional review
board or ethics committee at each participating site, In-
formed written consent was obtained from each patient.

Survey Process and Instrument

Subjects were asked to answer a brief questionnaire within 2
days of completing the colonoscopy. The questionnaire was
composed of 25 items that asked respondents to rate each of
the three screening tests on a variety of features related to the
test preparation or test itself, using a five-point ordinal scale
or yes/no format. Depending on the feature of interest,
questions might relate to all three tests, any two of the three
tests, or only a single test. Respondents were also asked to
identify a preferred strategy for their “routine” CRC screen-
ing. The questionnaire was devoid of all identifiers other than
a subject identification number to preserve subject confiden-
tiality. Completed surveys were returned by mail in a prepaid
envelope addressed to the contract research organization,
The initial survey instrument was generated in response to
feedback from face-to-face interviews and focus groups involv-
ing >500 physicians (primary care physicians, gastroenterol-
ogists, medical oncologists, and gynecologists) and patients
(previously screened and unscreened). The instrument was
then reviewed for content validity by a clinical gastroenteral-
ogist, pilot tested on 147 patients, and revised before use.
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Table 1. Characteristics of study sample with linked
demographic and response data (n = 3359)

Subgroup n (%)
Gender

Female 1921 (57.2)

Male 1438 (42.8)
Age (years)

50-54 164 (4.9)

5564 491 (14.6)

=65 2704 (80.5)
Race/ethenicity

White 3001 (89.8)

Nonwhite 358 (10.7)
Family history

No 2880 (85.8)

Yes 479 (14.2)
Polyps detected”

No 1772 (53.9)

Yes 1513 (46.1)
Cancer detected”

No 3256 (99.1)

Yes 29 (0.9)

"Data missing for 75 subjects (2.2%).

Statistical Analyses
Respondents rated each of the three screening tests on a
variety of prep- and testrelated features using a five-point
ordinal scale, with lower values indicating a more positive
rating. To compare ratings, the mean (standard deviation
[SD]) rating for each procedure was calculated and com-
pared pairwise through nonparametric signed-rank tests to
acknowledge the skewed nature of many of the response
distributions (most respondents giving positive ratings). To
control for multiple testing, Bonferroni adjustments to pair-
wise p values were used when reporting significance. Respon-
dents were also asked to give an overall preference to one of
the procedures. The percentage of patients preferring stool-
based DNA testing, FOBT, or colonoscopy were compared for
the overall sample and within subgroups, defined by patient
characteristics, through pairwise chi-square goodness-of-fit
tests with Bonferroni adjustments to account for multiple
testing among the three procedures. Significance for all tests
was defined at the two-tailed p<0.05 level. All data were
analyzed using SAS, version 8 (SAS Institute Inc., Cary NC,
1999).

Results
Response Rate and Respondent Demographics

Eighty-four percent (4042 of 4840) of subjects who com-
pleted each of the three screening tests, or 74% of all
enrolled subjects, responded to the survey. Demographic
data could be directly linked to response data using a
subject identification number for 3359 of the 4042 re-
spondents (Table 1). Although these data could not be
linked for the other 683 respondents due to the lack of a
subject identification number on the first 800 question-
naires distributed, the demographics of those with and
without linkage data were nearly identical with respect to
gender (chisquare analysis, p=0.89); age (f=0.68);

race/ethnicity (p=0.66); family history (p=0.99); and
findings at colonoscopy (polyps, p=0.99; cancer,
p=0.94). Therefore, the survey data for the entire cohort
of respondents (n =4042) are presented unless otherwise
stated.

Patient Perceptions of Prep- and Test-Related
Features

Overall, SB-DNA testing, FOBT, and colonoscopy re-
ceived highly favorable mean ratings for each of the
prep- and test-related features examined. As shown in
Table 2, however, SB-DNA testing received higher
mean ratings (# <0.001) than FOBT for simplicity of
the stool sample collection process, comfort, perceived
accuracy, and likelihood of repeating the test if recom-
mended by their doctor. In contrast, FOBT received
higher mean ratings (p <0.01) than SB-DNA testing for
perceived prep-related anxiety. SB-DNA testing and
FOBT received similar ratings for simplicity of bowel
preparation instructions, perceived invasiveness, per-
ceived embarrassment, and test-related anxiety. When
compared with colonoscopy, both SB-DNA testing and
FOBT received higher ratings (p <0.001) for all of the
aforementioned prep- and test-related features, except
accuracy, where colonoscopy was rated more favorably.

When asked about lost time from work or other
activities, only 22.9% of respondents reported lost time
due to the prep for colonoscopy and 34.1% due to the
test itself, compared to <5% for SB-DNA testing and
FOBT (p<0.001). The lower-than-expected percent-
ages for colonoscopy presumably reflect the dispropor-
tionate number of subjects aged =65 years.

Patient Preferences

When asked explicitly which test was preferred for routine
screening, 45% of respondents selected SB-DNA testing,
32% FOBT, and 15% colonoscopy (p <0.001); only 8%
had no preference (Figure 1). Subgroup analyses were
performed on the 3103 subjects expressing a preference
for whom linkage data were available. The goal was to
determine if patent preferences varied on the basis of
age, gender, race/ethnicity, family history, or findings at
colonoscopy. As shown in Table 3, SB-DNA testing was the
preferred screening strategy by both men and women,
subjects of all age groups, whites and nonwhites, and
those with and without a family history of colorectal
cancer. Patients found to have polyps at colonoscopy were
significantly more likely to choose SB-DNA (p <0.01); in
contrast, those found to have cancer were also more likely
to prefer SB-DNA testing (40%) than FOBT (32%) or
colonoscopy (28%), but differences did not achieve sta-
tistical significance (p>0.05), possibly because of the
small number of subjects with cancer. All subgroups also
preferred FOBT to colonoscopy, except patients found to
have cancer.
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Table 2. Comparison of overall mean ratings® for SB DNA testing, FOBT, and colonoscopy (n=4042)

Question SB-DNA (SD) FOBT (SD)  Colonoscopy (SD)  Pairwise differences”
I How easy or difficult to understand 1.26 1.27 1.33 SB-DNA vs FOBT, NS
were the instructions about (0.56) (0.57) (0.67) SB-DNA vs CS, = 0.001
preparation for the test? FOBT vs CS, p = 0.001
¥ How simple or complex was the 1.42 1.56 — SB-DNA vs FOBT, p < 0.001
stool sample collection process? (0.71) (0.82)
4. How easy or difficult was bowel - 2.26
purging for you? (1.23)
I Overall, how comfortable or 1.39 145 1.90 SB-DNA vs FOBT, p < 0.001
uncomfortable was the test? (0.68) (0.72) (1.08) SB-DNA vs CS, p < 0.001
FOBT vs CS, p < 0.001
5 How private or invasive did you 1.26 1.27 213 SB-DNA vs FOBT, NS
consider the test to be? (0.61) (0.62) (1.29) SB-DNA vs CS, p < 0.001
FOBT vs CS, p < 0.001
6, How embarrassing was it for you to 1.24 1.22 1.63 SB-DNA vs FOBT, NS
take the test? (0.62) (0.58) (1.00) SB-DNA vs CS, p < 0.001
FOBT vs CS, p < 0.001
7, Overall, how much anxiety or 1.39 1.36 2.36 SB-DNA vs FOBT, p < 0.01
nervousness did preparation for the (0.75) (0.72) (1.24) SB-DNA vs CS, p < 0.001
lest cause you? FOBT vs CS, p < 0.001
K. Overall, how much anxiety or 1.33 1.31 2,23 SB-DNA vs FOBT, NS
nervousness did taking the test (0.69) (0.66) (1.17) SB-DNA vs CS, < 0.001
cause you? FOBT vs CS, p < 0.001
. How accurate or inaccurate do you 1.72 1.86 1.30 SB-DNA vs FOBT, p < 0.001
believe the test to be? (0.84) (0.93) (0.72) SB-DNA vs CS, p < 0.001
FOBT vs CS, p < 0.001
10, 1f vour doctor recommended 1.33 1.37 1.92 SB-DNA vs FOBT, p < 0.001
regular screening using the test, (0.76) (0.80) (1.23) SB-DNA vs CS, p < 0.001

how likely or unlikely would you be
o repeat it?

FOBT vs CS, p < 0.001

‘Ratings expressed as mean (SD) using a five-point scale (1 = most favorable; 5 = least favorable).
"Bonferroni-adjusted p values for pairwise comparisons via signed-rank test.
(5, colonoscopy: FOBT, fecal occult blood testing: NS, not significant; SB-DNA, stool-based DNA testing; SD, standard deviation.

Discussion

Ihis study found that many patients not only perceive
stool-based DNA testing 1o be an acceptable alternative to
hoth FOBT and colonoscopy, but also prefer stool-based
DNA testing over both FOBT and colonoscopy for their
routine CRC screening. Nearly half of all respondents
selected stool-based DNA testing as their preferred screen-
ing strategy compared to about one third for FOBT and
only 15% for colonoscopy. Interestingly, this preference

E 60

50 =

‘n .
| 30
lg 20 |

=
10+
SB-DNA FOBT Colonoscapy No
preference

Figure 1. Preferred strategies for routine CRC screening
(1 =4042). FOBT, fecal occult blood testing; SB-DNA, stool-
bised DNA testing. *p <0.001, SB-DNA testing versus FOBT
andl colonascopy. *#p <0.001, FOBT versus colonoscopy.

for SB-DNA testing did not vary significantly on the basis
of age, gender, race/ethnicity, family history, or findings
at colonoscopy, with one notable exception: Individuals
with colorectal cancers detected at colonoscopy were
equally likely to choose any of the three screening modal-
ities. These findings reinforce existing literature suggest-
ing that patients have distinct preferences for screen-
ing.'%""® These findings also suggest that many patients,
including those at increased risk because of a positive
family history or the presence of polyps or cancer at
colonoscopy, prefer a convenient, noninvasive alternative
to colonoscopy for their routine screening or surveillance.
The extent to which patient knowledge, attitudes, or
beliefs about personal susceptibility or disease severity
influence these choices is unknown. Nevertheless, these
findings have important implications with respect to ad-
herence to serial screening or surveillance, especially
since colonoscopy is advocated for those at increased risk
by most authoritative groups.**®

Conceptually, stool-based DNA testing and FOBT
share many similarities from the patient perspective.
Both are safe, noninvasive stool-based tests with sample
collection performed conveniently at home. Thus, the
finding that most patients rated both tests comparably
with respect to most prep- and test-related features is
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Table 3. Subgroup analyses of respondents expressing preferred strategy for routine colorectal cancer screening (n=3103)

Prefer
Prefer SB-DNA Prefer FOBT colonoscopy

Subgroup n (%) (%) (%)
Gender

Female 1768 48,5 33.9° 17.5

Male 1335 49.6° 36.5° 13.9
Age (years)

50-54 155 59.1* 25,30 15.6

55-64 459 53.8" 31.6" 14.6

=65 2489 47.7 36.7" 15.6
Race/ethnicity

White 2785 49.94 35.9* 14.1

Nonwhite 318 42 5% 30.5 27.0
Family history

No 2667 49,0 35.5"” 15.5

Yes 436 49 8" 34.6" 15.6
Polyps

detected”

No 1651 49.8° 37.4» 12.8

Yes
Cancer

detected®

No 3011 49.3* 35.4° 15.3

Yes 29 40.0 32.0 28.0

“$=0.01 for SB-BNA vs FOBT and colonoscopy by chi-square goodness of fit.

*p=0.01 for FOBT vs colonoscopy by chisquare goodness of fit.
“Data missing for 63 subjects (2.0%).

CS, colonoscopy; FOBT, fecal occult blood testing; SB-DNA, stoolkbased DNA testing.

not unexpected. Several noteworthy differences, how-
ever, were observed. Stool-based DNA testing received
higher ratings for simplicity of the stool collection
process and comfort, presumably attributable to the use
of a specimen collection container that could be di-
rectly mounted onto the toilet seat, thus obviating the
need for direct manipulation of stool as required for
FOBT. Stool-based DNA testing was also perceived to
have superior accuracy, possibly due to its more sophis-
ticated, state-of-the-art technological basis, Importantly,
stool-based DNA received more favorable ratings for
likelihood of repeating the test if it was recommended
by their physician. Conversely, FOBT received more
favorable ratings for prep-related anxiety, which is
curious since SB-DNA requires no specific preparation
or dietary/medication restrictions. Despite their statis-
tical significance, most of these differences were small,
and therefore of questionable clinical significance.
Nevertheless, extrapolation of these data would suggest
that the perceived advantages of stool-based DNA test-
ing supersede its relative disadvantages, thus account-
ing for the higher percentages of patients preferring
stool-based DNA testing over FOBT for their routine
screening.

Unlike FOBT and stool-based DNA testing,
colonoscopy is a more complicated, risky, and inva-
sive screening option, whose major advantages relate
to its superior diagnostic accuracy and therapeutic
capacity.'>!%20 Previous studies have found that pa-

tients perceive colonoscopy to be more acceptable
than both flexible sigmoidoscopy and double con-
trast barium.?'?* This is the first study to directly
compare patient perceptions of colonoscopy and
stool-based screening tests. Not surprisingly, both
stool-based DNA testing and FOBT received superior
ratings to colonoscopy for all prep- and test-related
features, except accuracy. Perhaps more importantly,
both stool-based DNA testing and FOBT were pre-
ferred over colonoscopy for routine CRC screening.
As previously noted, these findings validate the wide-
spread belief that many patients prefer a convenient,
noninvasive, albeit less-accurate screening alternative
to colonoscopy for routine testing.

This study has several important strengths that
lend credibility to its findings. Its large sample size
involving patients from various clinical settings (aca-
demic centers, community hospitals, private prac-
tices) strengthens both external and internal validity.
The high response rate, lack of prior screening
experience other than possibly FOBT, and require-
ment that all respondents undergo all three screen-
ing modalities reduced the likelihood of response
bias. Moreover, all subjects completed all three tests
within a narrow time frame, thus reducing the like-
lihood of recall bias.

This study also has several important limitations. Its
major limitation relates to the issue of patient accep-
tance. This study explores the perceptions and prefer-
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ences of patients based on their personal experiences
with each of the screening tests, Only self-motivated
patients willing to complete each of the three screening
tests—that is, SB-DNA, FOBT, and colonoscopy—were
¢ligible. Consequently, it remains unknown whether
previously unscreened patients operating within an
informed or shared decision-making model would ex-
press similar preferences if educated about the pros
uiidd cons of the various screening modalities based on
input from their providers rather than personal expe-
rience. More importantly, it remains unknown whether
patients who refuse other screening tests would per-
ceive SB-DNA testing to be an acceptable alternative
and adhere to a provider's recommendation to un-
dergo screening.

The second major limitation relates to cost issues.
I'xisting evidence clearly demonstrates that patient
preferences for CRC screening tests are sensitive to
out-of-pocket expenses.'” Nevertheless, questions re-
lated to cost were excluded for two main reasons. First,
at the time of survey, cost figures for SB-DNA testing
were unavailable. Although perceived to be substan-
tially more than FOBT, it was unclear how it would
compare to colonoscopy. Second, it was speculated that
SB-DNA testing, if deemed cost-effective, would ulti-
mately be covered by many healthcare insurers, thus
obviating concerns about cost. Although a recent eco-
nomic analysis suggests that SB-DNA testing may be less
cost-effective than the other currently recommended
screening strategies,” improvements in sensitivity and
heightened demand would have a favorable impact on
cost-effectiveness.

The third limitation involves potential response bias
related to the fact that the study was industry spon-
sored, and that subjects received compensation for
their participation. The extent to which theses factors
influenced subject responses is impossible to ascertain.
Nevertheless, the large number of respondents, the fact
that the survey was selFadministered at home and
returned by mail without subject identifiers other than
subject numbers, and the disclaimer in the informed
consent document that the sponsor was blinded to the
response data help reduce concerns about the impact
of this bias on results,

In conclusion, this study finds that many asymptom-
atic, average and moderate risk individuals not only
perceive stool-based DNA testing to have a number of
advantages over both FOBT and colonoscopy, but more
importantly, prefer stool-based DNA testing to these
other modalities for their routine CRC screening.
These findings suggest that stool-based DNA testing
may be an acceptable alternative to other currently
recommended strategies and might increase participa-
tion rates. Future studies are needed to validate this
speculation, and determine the extent to which stool-
based DNA testing truly promotes patient acceptance
and adherence to screening recommendations, partic-

Poor patient acceptance is a major barrier to
effective colorectal cancer screening.

Stool-based DNA (SB-DNA) testing is a novel
screening strategy that offers a convenient, non-
invasive, and potentially more acceptable alterna-
tive o existing screening tests.

This study is the first to assess and compare
patient perceptions of stool-based DNA testing,
fecal occult blood testing and colonoscopy.

We found that SB-DNA testing is not only
acceptable but also preferred by many for routine
screening.

ularly among individuals who might otherwise refuse
screening.
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Colorectal cancer (CRC) is the second most deadly cancer in the USA. Early detection can
improve CRC outcomes, but recent national screening rates (62% ) remain below the 80%
goal set by the National Colorectal Cancer Roundtable. Multiple options are endorsed for
average-risk CRC screening, including the multi-target stool DNA (mt-sDNA) test. We
evaluated cross-sectional mt-sDNA test completion in a population of commercially and
Medicare-insured patients.

Methods

Participants included individuals ages 50 years and older with commercial insurance or
Medicare, with a valid mt-sDNA test shipped by Exact Sciences Laboratories LLC between
January 1, 2018, and December 31, 2018 (n=1,420,460). In 2020, we analyzed cross-
sectional adherence, as the percent of successfully completed tests within 365 days of

shipment date.

Results

Overall cross-sectional adherence was 66.8%. Adherence was 72.1% in participants with
Traditional Medicare, 69.1% in participants with Medicare Advantage, and 61.9% in
participants with commercial insurance. Adherence increased with age: 60.8% for ages 50—
64, 71.3% for ages 65—75, and 74.7% for ages 76 +years. Participants with mt-sDNA tests
ordered by gastroenterologists had a higher adherence rate (78.3%) than those with orders
by primary care clinicians (67.2%). Geographically, adherence rates were highest among
highly rural patients (70.8%) and ordering providers in the Pacific region (71.4%).

Conclusions

Data from this large, national sample of insured patients demonstrate high cross-sectional
adherence with the mt-sDNA test, supporting its role as an accepted, noninvasive option for
average-risk CRC screening. Attributes of mt-sDNA screening, including home-based
convenience and accompanying navigation support, likely contributed to high completion

rates.
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Introduction

Colorectal cancer (CRC) is the second leading cause of cancer deaths and fourth most
diagnosed cancer in the USA [1], representing an ongoing public health concern, with
estimates of 149,500 incident and 52,980 fatal cases in 2021 [2]. Average-risk CRC screening
can favorably impact the CRC public health burden by identifying patients with
premalignant or localized malignant neoplasia for earlier, more effective intervention.
National organizations such as the United States Preventive Services Task Force (USPSTF) in
their 2021 Final Recommendation Statement and the American Cancer Society (ACS)
recommend lowering the age for average-risk CRC screening (beginning at the age of

45 years) using one of several equally endorsed test options, including the multi-target stool
DNA assay [3,4,5] (mt-sDNA; marketed as Cologuard®; Exact Sciences, Madison, WI). Since
receiving approval from the US Food and Drug Administration in August 2014, the mt-sDNA
assay has been prescribed by over 200,000 providers and completed by more than 4 million

patients nationwide.
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Between 2015 and 2018, estimated CRC screening rates increased overall by 4.2%, from 61.7
to 65.9% according to National Health Interview Survey data [6, 7]. The same National
Health Interview Survey (NHIS) data showed that for those who completed screening, 4.1%
used mt-sDNA, and use was consistent across demographic subgroups such as sex, age, and
race/ethnicity, with no apparent disparities. The number of people screened with the mt-
sDNA test further increased in 2019, with 1.7 million patients successfully screened using
mt-sDNA testing [8]. Despite the COVID-19 disruption, the at-home mt-sDNA test with its
built-in navigation component for patients and providers and door-to-door shipping is
uniquely positioned to sustain colorectal cancer screening efforts, potentially tempering the
backlog of CRC screening delays and corresponding late-stage disease.

One critical component of effective CRC screening programs is patient adherence with
completing the selected test option. The practical effectiveness of available screening
strategies may be reduced by suboptimal adherence to screening recommendations [9].
Discouragingly, prior research has demonstrated relatively low completion rates for other
revealed differences in CRC screening completion rates by test modality [9,10,11, 14]. These
differences in completion rates may be exacerbated by multiple factors, such as
socioeconomic status [15, 16] and race [17, 18]. Given the differences between endoscopic,
radiologic, and stool-based screening strategies, accurate understanding of test-specific

patient adherence is critical for population-, provider-, and payor-level discussions.

To date, analyses of mt-sDNA adherence have demonstrated high cross-sectional adherence
rates (71%) but have been limited to Medicare beneficiaries to minimize the influence of
insurance variability on test completion rates [19]. Given the growing adoption of mt-sDNA
screening by commercial insurance plans, nearly all insured (> 94%) average-risk patients
now have access to mt-sDNA screening with no out-of-pocket costs [20]. Thus, additional
real-world assessment of mt-sDNA test adherence in non-Medicare patients is both feasible
and timely. Here, we evaluated cross-sectional mt-sDNA test completion in a fully insured
population and identified associated factors, to better inform shared decision-making,
quality monitoring, and comparative effectiveness studies related to average-risk CRC

screening.

Methods
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