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Dear Laboratory Director,

Attachedis a summary ard evaluation of the New York State Prdficiency Teging mai-out from May 8,
2007 for Tumor Markers AFP, CA125, CA15-3, CA27.29 ard CA19-9, CEA, PSA, free PSA and
complexed PSA.

Most labs submitted PT reaults electronicaly, thark you very much, but a small number of those did not
give their instrumert/reagert codes correcly. Plea® carefdly check the instrumert/reacgen code listings
in the pull-down menu on the electronic form to ersure that you have selectedthe correctmethod codesas
this could impactyour PT evaluation.

To those that have not yet done so, we remind you that electronic submission of reaults is now mandatory
for PT submissions. The electronic proficiency teding reporting system (EPTRS) is a free utility on the
Departmert's Heath Provider Network (HPN). The HPN is a secue website and requires all usersto
obtain anHPN ID in order to acess the HPN and EPTRS application. If your laboratory doesnot alread/
have an HPN accaunt, you should start the process by contacing the Help De<k at (866) 325-7743, or by
emal at eclrs@health.state.ny.us. Quegions regardng the accaint applicaion proces and the erntry
and submission of proficiercy teg reaults canbe direcied to clepeptrs@health.state.ny.us, or direcly
to Kathi Wagner at (518) 402-4266 or by e-mail at klw05@health.state.ny.us.

We would like to commert on some diffi cultiesthat were encounteredwith electronic submission of the
PT reailts. A few chargesin the electonic report form cawsed a little confusion, particularly for laks
submitting this way for the first time The alsence of data in required fields wasa common problem ard
this preverted movemern from the evert meru page to the reault pages In particular, the newly added
PSA2 line in the event meru created some confusion. The PSA2 line wasadded to allow ertry of reallts
from a secand PSA assay only for those labs that use a differert metod for total PSA for the
determination of the freetotal PSA ratio. If only one PSA ted wasdone, then these reallts should have
beenerteredin the first PSAline. Most labs should have selecied Oeg not performeddfor PSA2 since
only afew actually do a secand assay. For labs that enteredtwo PSA teds, the primary PSA teg should
have beenentered on the first PSA line and the secondary assay on the PSA2 line. Same labs enteredthe
same PSA reallts twice, possibly becawse they did not reaize they had to select Oest not offeredOfor
PSA2 and thus werenot able to move off the evert page. Other required fi elds that caused problemswere
those for the range of total PSA for meaauring free PSA and calculating the freetotal PSA ratio. Text,
such as Odl levelsO,INAO (not applicade) or Ose commerntsOcould be ertered here. If the tes was
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performed then someting had to be entered in the range field to go forward to the reaults page. One
cauionary note: plea® be sure to apply the stated rangesto all of your PT samples asa failure to apply
the range correcty to all canreault in sample failure.

On the reallts pages the alsence of data in the required fields for upper limit of the normal reference
range ard sample interpretation led to problems Furthermore, some labs appearto be confusing the limits
of the normal refererce range for the teg interpretation with the assayOslower and upper limits of
detection. Another comman issue occurred with the use of more complex age-specifi ¢ refererce rangesor
other population demaggraphic paraneters for ted interpretations instead of smply flagging reaults as
normal or abnormal in a gereral quartitative mamer. This was an issue particularly for labs that use
probahility tablesfor risk of carcerfor interpreting PSA and freetotal PSA ratio reaults. In addition, the
freetotal PSA ratio was also separated into low, intermedate ard high risk or Qes not reportedOon the
electronic form which wasdifferert from the normal/abnormal selection on the paper form. We asked the
labs that contacted us to indicat in the comments sedion how they would handle interpretation in this
ca<. In the past, lals frequertly provided anadditiona page with probahlity or risk tables Although the
commert secion will serve to provide some of this informaton at the present time, we will work to
improve the electonic PT form to address these issues and fadlitate collecion of the required
informaion in a more satisfactory way.

Lagly, afew labs encountered problemswith using the drop-down merus. The first selecion at the top of
the meru is the blark and a few labs had trouble finding it to use when appropriate. Same labs selected
qualifiersapparertly in error and should have used the ObbarkOseleciion, and others selecied the incorrect
reagen code, for example, a reagent mis-matched with the incorrect instrumertation. Pleas check these
ertries carefully in the future to make sure your selection is correct Pleag be aware that in the next
event, thes fields will be pre-populated based on what you enteredthis time.

Sanples

Lahoratories were challenged with five (5) different coded specimers prepared by Wadsworth Certer
personnel. Purified analyte preparations were added in various amaunts to a protein-based matrix, sterile
filtered aseptically dispersedinto samgde vials and stored at 4; C until mail-out. Analyte levels were pre-
assayed and stahility teded in our laboratory. All laboratoriesreceived the same samples regardess of
whether they tegedfor one or all of the analytes

Reallt evaluation:

Your laboratory's reaults, scoresand gradesare printed on a separae page. Also included arethe grades
from the previous two PT events and your performance status. Please review and sign your evaluation.
Keep the signed result sheetin your files You will needit for your next laboratory survey to
demamstrate succesful participation inthe NYS PT program.

We would like to remind you that all information requeged on the reault sheet must be provided.
Please make sure that the codesfor instruments and reagents are present and correct, including
those that you select electronically, and that your reaults are written on the corr ectlineand in the
correct coumn. This is important and in your intered since we need this informaion to properly
evaluate your redllts and comparethem to those of your peas. Thereare still a number of labs that have
failed to provide instrumert and reagent codes This omission may reault in an automatic failure._No
changes can be made for_incorre ct or missing infor mation once the submission deadline has past.
This also appliesto the CQ code which must be entered next to your signature and which is found in the
upper right corner of your Certficate of Qualificaion. We needthis code in order to properly recad and
trackyour reaults.




For your informaion, we also included a tabular summary of all the reaults with high/low cut-off values
(mean +/- 3 SD) for each amalyte and a graphical comparison of the reaults obtained with the different
assay metodgs/kits. In orderto comparereallts between differert kits more easly acrass all five samgdes
figuresfor CA125, CA15-3, CA19-9, CA27.29 and CEA were prepared from normalizedvaluesthat were
calculated by dividing the meanvalues for eachmethod by the medan of the mears for all kits (all kit
medan) for eachsample. The all kit medanis usedinsteadof the all lab meanto eliminate some of the
biastoward a method used by a large number of labs. For AFP, PSA, free PSA and % free PSA, the
figuresshow the ratio of the peer group mears to the assigned target value (see below), insteadof the all
kit medan When comparing the reaults, pleag keepin mind that for some kits the number of realts (i.e.
N, the number of labs measuring a particular aralyte with a specffic kit) wassmal. Howewer, the fact
that the relative performarce for almost all kits hasbeenvery constart overthe lag severalyearsindicates
that the reaults shown reflect the true behavior of each method compared to its peeas, atleas under the
conditions of the NY S PT. Note that all mears werecalculated from reaults that fell within +/- 3SD of the
correponding mean after exclusion of outliers The tabular summary and the figuresinclude the reallts
from kits used by atleas two labs.

Resilts for AFP, CA125, CA15-3, CA19-9, CA27.29, CEA, PSA, free PSA, % free PSA and
complexed PSA were evaluated based on their regective peer group mean In order for you to more
easly compareyour redllts to those of your peergroup, we calculated a D/Dmax value ard displayed it
directy under your individual reaults. D/Dmax is a measire of how much your reault (x) deviates from
your peergroup mean D/Dmax=(x-mearn)/3SD, with D being the difference of your reault from the mean,
and Dmax being the maximal allowalle deviation, i.e. 3SD. Thus, D/Dmax need to be between Bl and
+1 for a reault to be scored. Note: If your D/Dmax is not within +/- 0.66 (equivalent to 2SD),
egecially for more than one or two samples you should carefully check your assay/result(s) since
this indicates that your result(s) are significantly different from the mean(s) of your peer group.
While this could be an isolated incidert, it could also potertially indicat that your assay may not be
performing aswell asit should. Possible cawsescould include a calibration drift, reagents that areclose to
their expiration date, or subtle malfunction of your instrumert. We strongly encourage you to take a close
look atthe run in quedion and othersperformedaraund that time and/or with the sasmereagert lots.

Resllts werereported by 123 labs using 11 methods to measure CA125 (Fig.1). In contrag to previous
events, we did not see a clear separaion into different subgroups. Nevertheless, there were substartial
differences between methods, particularly for the highes TOSOH ST-A1A (TOM/TO2) at +26% and
loweg Fujirebio/Certocor RIA (GAA/CEL) at-20%. This corregponds to absolute valuesfor TOSOH that
ranged from 41-80% higher thanthose for Certocor. In addition, reaults from TOSOH A1A (TOM/TOL),
Beckman Unicel and Access (BCU and BCX/BC1), and Abbott Axsym (ABB/ABL), were consistertly
higher than the medans on average by 9-14%, while, on the other side, those from Roche Elecys and
E170 (BME & BMR/BM1) and Johnson & Johnson Vitros Eci (JJC/JJ1) were consistertly lower by 14-
16%. Finally, four methods, including Bayer/Siemers ADVIA Certau (COB/BA1) and DPC Immulite
1000, 2000 ard 2500 (DPB, DPD, & DPF/DPY5) were essertially idertical and within 2% of the medanrs.
Thus, consistert with previous reaults, there are large differencesin how CA125 is measired.

The MUC1 breag cancer artigen was measired by 105 labs, everly split betweenthose that used one of
sevendifferent CA15-3 assays (Fig. 2), and those that used one of four differert CA27.29 assays (Fig. 3).
Resillts for CA15-3 from the Abbott Axsym (ABB/AB1), Beckman Unicel and Acces (BCU&
BCX/BC1) ard Bayer/Siemers ADVIA Certau (COB/BA1) methods weresimilar and within 8% of the
medans, whereasthose from the Roche Elecys and E170 (BME & BMR/BM1) and Johnson & Johnson
Vitros (JJC/JJ1) methods were consistertly lower than the medans on average by about 25%. In contrag,
measiremerts by the DPC Immuite 1000, 2000 and 2500 (DPB,DPD & DPF/DP5 methods stood out
with measired concertrations for CA15-3 more than twice as high as the medars. Consequertly, the
DPCreallts were not includedin the calculations for the all lab meanor for the all kit means and medans



because of the impactthat these large differenceswould have had on these values Interegingly, a similar
reault wasalso reported in the lates CAP survey (TM-A 2007). For CA27.29, reallts (Fig. 3) from the
two TOSOH methods, A1A (TOM/TO1) ard ST-A1A (TOM/TO2), were 7% and 15% higher than the
medans, whereas those from the two Bayer/Siemens, ADVIA Centau (COB/BA1l) and ACS-180
(COS/BA1), methods were 7% and 17% lower thanthe medans. Overall, the CA27.29 reallts were about
20% higher thanthe CA15-3 reallts.

Reasilts for CA19-9 (Fig. 4) were reported from only 56 labs. More than half of these labs (29 or 52%)
used Bayer/Siemers ADVIA Centaur (COB/BA1), 11 labs (20%) used Beckman Unicel (BCU/BC1) or
Acces (BCX/BC1), and 6 labs (11%) used Roche Elecsys or E170 (BME & BMR/BM1). All the other
methods were used by 3 or fewer labs. The reallts from the Roche Elecys and E170 (BME &
BMR/BM1), BeckmanAccess (BCX/BC1) and Unicel (BCU/BC1), DPC Immulite 2000 (DPD/DP5) ard
TOSOH A1A (TOM/TO1) methods were similar and within 10% of the medars. In contrag, those from
Bayer/Siemers ADVIA Centaur (COB/BA1) and Fujirebio/Certocor (GAA/CEL) were on average 50-
60% higher, while, on the other side, those from TOSOH ST-A1A (TOM/TO2) were 22% lower thanthe
medars. Thus, there seems to be a clear difference between measiremens from the high Bayer and
Fujirebo and the low TOSOH ST-A1A methods comparedto those made by the other five metods.

Results for CEA (Fig. 5) werereported by 182 labs using 15 differert methods. Whereasthe TOSOH ST-
AlA (TOM/TO2) method measured CEA substartially higher than any of the other methods, ranging
from 28-39% higher thanthe medans, the majority (12/15) of the mehods gave measuremerts that were
on average within 15% of the medars. In contrag, the two remaining metods, Roche E170 and Elecsys
(BMR & BME/BM1), gave consistertly lower measuremens ranging from 20-26% lower than the
medanrs. Figure 5 also shows that the positive bias seenwith some of the methods is greakeg at the
highed level of CEA (TM166). The CEA reallts from this PT, as well as those from previous PTs,
sugged that differencesexist among the methods usedto measure CEA.

As in the lag several PT events, target values were assigned using tracealbe Intermational Stardards for
AFP, free PSA and PSA. Although reallts for AFP, PSA ard free PSA were evaluated based on their
regective peergroup means for gradng purposes informaton on the performarce of individual methods
relative to the target values for these amalytesis provided in the discussion below, as well asin the
summay tabesand graphs.

Absolute target valuesfor AFP, PSA and free PSA were egallished based on the following Interrational
Standard preparafons that were obtained from NIBSC (National Institute for Biological Standards and
Control, A WHO International Laboratory for Biological Stardards, Blanche Lare, Sauth Mimms, Paters
Bar, Hertfordshire EN6 3QG, UK, http://www.nibsc.acuk): PSA (free) 96/668, 1 ug per vial, PSA
(90:10), 96/670, 1 ug per vial, and AFP, 72/225, 100,000 1U per vial with a converson factor of 1.21
ng/IU. Eachvial wasreaispended as recanmended by NIBSC, followed by serial dilution to obtain six
different concertrations. Each dilution was measured in duplicate on a Beckman Access and a Roche
Elecys 2010 instrumert and the measiremerts repeated later, if possible, with a diff erent reagert lot, and
in collaboration with Bayer/'Siemens Diagnostics, on an ADVIA Certau (only AFP and total PSA). The
raw data from eachmeasiremen were used to construct separate standard curves which were then used
to assign the regecive analyte concertrations (assigned target valueg to the TM166-170 samgdes that
had beenmeasired in the same run asthe standards. Thus, two sets of target valueswere obtained from
the Beckman Acces and Roche Elecsy/s 2010 instrumerts for AFP, total and free PSA ard one set of
target valueswas obtained for AFP ard total PSA from the Bayer/Siemers ADVIA Certau. Thes were
then averaged to obtain the target valuesfor each sample and aralyte. The reectve target values with
their stardard deviations canbe found in the summarytables




Resllts for AFP (Fig. 6) were reported from 103 labs using 11 different methods. All reallts were
evaluated according to tradtional peergroup statistics and received a passing score if they fell within the
mean+/-3SD. In addition to the peergroup statitics, the ratio of the group mearitarget value is givenfor
eachsample to compare measuremert biasesbetweenthe different methods. Most reaults werewithin 8%
of the target, with the exception of the Johnson & Johnson Vitros Eci (JJC/JJ1), which gave reaults on
average 15% lower than the targets. These reallts sugged that overal the methods for AFP are well
standardzed Indeed had we evaluated laks by target +/- 30%, none of the labs would have failed

Resllts were reported by 276 lals using 17 different methods to measire total PSA (Fig. 7). The samdes
were prepared as a mixture of 10% free and 90% ACT-complexed PSA for TM166 and 167 and as a
mixture of 30% free and 70% ACT-complexed PSA for TM168, 169 and 170. All reallts were evaluated
accading to tradtional peergroup statistics and receved a passing score if they fell within the mean+/-
3SD. In addition to the peer group statistics, the ratio of the group meartarget value is given for each
samgde to compare measiremert biasesbetweenthe different methods. The averag biasfor all methods
in this PT was1.09. The majority (twelve) of the metods, including Johnson & Johnson Vitros (JJC/JJ1),
Dade Belring Dimension (DUD/DAL), Abbott Axsym, Imx and Architect (ABB, ABM & ABH/ABL),
Bayer/Siemens ADVIA-Centauwr (COB/BA2), DPC Immulite new gereraton PSA (DPB, DPD or
DPHDP6), DPC Immulite 1000, 2000, and 2500 (DPB, DPD & DPF/DPY5), Roche E170 (BMR/BM1)
and Elecsys (BME/BM1) gave reallts for PSA with an average positive biasof 5.8 +/- 4.0%. However,
five methods, including TOSOH Al1A and ST-Al1A (TOM/TO1 & TO2), Bayer/Siemers ACS-180
(COS/BA1) and Beckman Access and Unicel (BCX & BCU/BC1), consistertly gave higher PSA reallts
with an average positive biasof 17.5 +/- 3.2%. This differenceis statistically significart with p< 0.0001.
There are currently two different calibration metods for the various PSA assays asdescribedin anarticle
by Julie McDowell in the June 9, 2005, online newsletter of the American Association of Clinical
Chemistry (AACC): Clinical Laboratory Strateges One of thes is the original Hybritech Tardem-R
assay (or OtadtionalOmetod), and the secand is the WHO standard based on the First International
Refererte Standard for PSA availabe from NIBSC (PSA 90:10, 96/670). The latter is the samestardard
that was used to detemmine the target valuesfor our PT samples Since the two calibration standards can
realt in differencesin the PSA measuremerts obtained from different assays, it is likely that the five
methods with substartially higher PSAreaults than those observed from the majority of the other methods
were calibrated against the original Hybritech stardard, while the other methods used the WHO
calibration standard As noted previously, the standard usedfor calibration canhave clinical implicaions
when the reault measired is close to a decision point, such asthe 4 ng/ml cut-off, and thus it may be
importart for the physicianto know what calibrator you used

Sixty-seven labs measired free PSA (Fig. 8) with more than half (52%) of the reaults reported with the
BeckmanHybritechAccess or Unicel (BCX or BCU/BC1) metods. All reaults were evaluated according
to tradtional peer group statistics and receved a passing score if they fell within the mean +/-3SD.
However, in addition to the peergroup statistics, the ratio of the group mearitarget value is givenfor each
samgde to compare measiremert biases betweenthe different methods. As observed in previous PTSs,
Beckman Unicel ard Access (BCU arnd BCX/BC1) reaults were consistertly higher (on average 40% for
this PT) thanthe target valuesfor these samdes whereasmost of the reaults from the other metods were
within 10% of the targets.

As in prior surveys, the figure for % free PSA (Fig. 9) is mean asa qualitative comparison only since
thereis alarge number of method combinations used for its determination. The figure shows the method
mean%free PSA/target %free PSA (gererated from the ratios of the free PSA target valuesto the total
PSA target valueg. As usual, since the %free PSA is derived from the ratio of freeto total PSA, the
differencesin free PSA and total PSA meaduremerts are reflected, or possibly even exaggerated, in the
ratio. As could be expecied, the higher free PSA values measired with the Beckman Hybritech Acces
assay reallted in %free PSA values that were between 17-21% higher than the targets. In contrad, the



overal lower free PSA values measired with the DPC Immulite assay reaulted in %free PSA valuesthat
were between8-15% lower than the targets. The remaining three method combinations, including Roche
Elecys and E170 (BME & BMR/BM1), Abbott Axsym (ABB/AB1) and Dade Behring Dimersion
(DUD/DAL) gave ratios that on average were within 5% of the target It should be noted that the %free
PSA that is cdculated from measiremerts of complexed PSA does not always give reallts that are
comparal e to those calculated directy from measiremerts of free PSA in the samesamples egecially if
non-homogeneaus methods areused. In the latter cas, the reaults areusually substartially differert from
those obtained either direcly from free PSA measurements or from a homogeneous combination of
assays for complexedand total PSA.

Note: Several labs measired free PSA even though the total PSA was outside the range for measiring
free PSA given by the lab. This appearsa violation of these labsOpolicy, ard indicates that they did not
treatthe PT specimenexacty like a patiert sample. Labs areexpectedto calculate the %free PAA if they
perform the free and total PSA assays and would do so for a similar patiert sample. However, if alabOs
policy is not to measire and calculate %free PSA outside a certain range of total PSA, then this rule
should also be appliedto the PT samdes In that case, plea® indicat this on the reault sheet so we know
that the failure to provide areault wasdeliberat, or the absence of the %free PSA calculation without an
accepable explanation for its omission will be counted asa failure. Furthemmore, reaults must be givenas
percer free PSA, not asa fraction.

Only 12 labs measured complexed PSA, and all of thes used the Bayer Certaur or ACS-180 method.
Furthemmore, the mean% complexed PSA calculated from these valuesof 85.9% compared well with the
meanof 10.6% free PSA for TM166 and TM167, and the mean% complexed PSA of 72.2.% compared
well with the meanof 25.9% free PSA for sasmplesTM 167-170.

Cut-off values As explained previously, the reault we interded to get for cut-off valueswasthe upper
limit of your normal or reference range for eacharalyte, above which you (or your computer) would flag
areallt aselevated or abnormal. We also akedyou to classify eachreault aseither normal, i.e. within the
normal or refererce range, or abnormal or elevated, i.e. above the refererce range. We will continue to
ak for this and expect it to befilledin the reault form. As recanmendedin the instructions included with
the samgdes where thereis a range of refererce values (for example, age-specific reference values or
smokersveraus non-smokers, pleas erter that information in the commerts on the form. Also, if there
are two or more refererce values eg. smoking versus non-smoking populations, pleag use the non-
smoking refererce for your normal veraus abnormal evaluation, but erter a note in the commert secton
thattherearetwo or more referencevaluesand list the other valuesif possible.

In conclusion, there can be significart differences between reailts obtained with various methods,
egecially for CA125, CA15-3, CA19-9 and CEA, as observed previously. While some of these may be
due to the artifi cial nature of the PT samples others are probaldy due to inherert differencesin the assays
themslves We will continue to try to minimize the differences that can be attributed to the samgde
composition. Nevertheless, degite the admittedy somewhat artifi cial nature of the PT samgdes we would
like to sugged that the differencesbetweenreaults obtained by various methods might also be reflecedin
patient serun samgdes Therefore, cauion need to be used when comparing the reallts from the same
patient obtained with differert methods, since clearly not all metods are equal. For this rea®n, we
require that the method used must be clearly indicatd on the patiert report (Oncology Standard OC 3b).
We would also like to encourage you to educat your physician clierts about this potertial problem.
Furthemmore, the comparison of metod mears to target values set by traceabe International Standards
for AFP, PSA, and free PSA clearly shows that there are a few methods that appear to be calibrated
differently from the red of the methods used to measure these amalytes as discussed in the regecive

paragaphs.



Finally, we would like to raise the usual cautionary notes when interpreting these reaults which are 1)
since some of the assays were done by a small number of labs, the reaults might be skewed due to a lack
of statistical power;2) it is diffi cult to make anaccuate comparison of reaults whenthe %CVs are large;
and 3) the amalysesfor PT purposesaredone with artificially preparedmixturesof proteins which may or

may not accuately reflectpatient derived samgdes

If you have arny quegions or wish to discuss some of the issues alluded to you may contact us at the
address below. Also, this discussion with the tablesand figures(in color) will be posted on our welsite at
http://www.wadsworth.org/labcertclep/PT/oncology/index.html.

For your information, the schedul e for the remaining 2007 Tumor Marker Prdficiency Teg mail-out is:

M ail-out date:

Sepember 11, 2007

Erasnus Scmeider, PhD.

Director, Oncology Section

Clinical Laboratory Evaluation Program
Wadsworth Certer

Empire State Plaza

Albany, NY 12201-0509

Ph (518) 474-2088
FAX: (518) 474-1850
emal: schneid@wadsworth.org

Due date:

Sepember 26, 2007



