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need to be provided. Knee spaces 
should be 27 inches wide and at least 
18 inches deep at the knees and 45 
inches at the feet.
■ Stand or sit close to the work sur-
face to avoid reaching.
■ Keep frequently used items within 
arm’s reach. Move items to the front 
edge of the work surface. Eliminate the 
need to reach across the body to re-
trieve supplies.
■ If horizontal real estate is at a pre-
mium, then place other supplies verti-
cally in tilt-front bins.
Suggestions for problem No. 2
■ The height of the work surface plus 
the height of the centrifuge or printers 
should be 38 inches above the floor or 
slightly lower. An optimum solution 
would be an adjustable work surface 
so individual users can adjust the 
height accordingly. This will reduce the 
need to reach the hands above the 
shoulders when moving tubes in and 
out of the centrifuge. The keyboard, 
mouse, and monitor should be height 
adjustable to accommodate all users. 
If the horizontal surface is limited, 

consider placing the keyboard, mouse, 
and monitor on a monitor arm.
■ Frequent changes in body position 
will prevent sustained or static pos-
tures. A brief stretching break every 40 
to 60 minutes or more frequent mini 
breaks are recommended.
■ Alternate between sitting and 
standing throughout the day.
Suggestions for problem No. 3
■	 If there is insufficient knee space for 
complete sitting, consider using a sit-
stand chair. These chairs allow you to 
rest your buttocks on the seat and do 
not require the leg space beneath the 
counter that a typical chair or stool 
requires.
■ Consider standing on an anti-
fatigue mat to reduce the forces on the 
lower extremities and feet.
■	 Use a footrest while standing to 
reduce back pressure. Place one foot 
on the footrest to relieve pressure on 
that foot and alternate feet regularly.
 The Eastman Kodak Company. Kodak’s 

Ergonomic Design for People at Work, 
2nd ed. Hoboken, NJ: Wiley; 2004.

Sandra M. Woolley, PhD, CPE 
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Q.What is ideal or acceptable month-
to-month variation or lot-to-lot varia-

tion in mean values in various clinical 
chemistry tests such as lipid profiles and 
enzymes?

A. This is an interesting and im-
portant question. Unfortunate-

ly, it does not have a simple answer.
To start, we should define the 

terms more specifically. I am going to 
infer that the question refers to the 
mean of patient values (as opposed to 
quality control material), a parameter 
too few laboratories monitor on a 
regular basis. Also, I would propose 
that the mean value is not as good a 
marker as the median value; mean 
values will be affected by extreme 
values much more than median val-
ues. Finally, it may be best to restrict 
the analysis to outpatient values; 
again, hospitalized patients are likely 
to have many extreme values.

For some tests, like enzymes, elec-
trolytes, and calcium, there should be 
little variation in the median values 
from outpatients over time. If the 
medians change, in all likelihood, the 
assays are not working properly, the 
reference intervals are no longer ap-
propriate, and too many healthy pa-
tients will appear to be “abnormal.” 
It’s difficult to provide a single per-
centage of acceptable variation for all 
tests. It might be better to look at the 
percentage of patients who, with a 
given percentage change, will be 
called abnormal. For example, a five 
percent increase in alanine transami-
nase is unlikely to be terribly signifi-
cant, whereas a five percent change in 
calcium would be significant.

It is important to point out that 
preferred laboratory practice is to 
check values on patient samples with 
each lot number change.1 As an ex-
ample, in our laboratory, when we 

receive (and before we implement) 
new lots of reagents or calibrators, we 
typically check five to 10 patient sam-
ples, looking for significant (as de-
fined in the previous paragraph), 
systematic differences. In some cases, 
even if these comparisons look ac-
ceptable, we follow the patient medi-
ans after implementation to ensure 
ongoing consistency.

For “lipid panels” (as well as some 
other measurands like hemoglobin 
A1c, creatinine, bilirubin), in addition 
to ensuring that there is no significant 
shift over time, one should also en-
sure accuracy. Physicians interpret 

values on these tests using national or 
international guidelines, so getting an 
accurate answer is as important as 
getting consistent answers over time. 
An excellent way to do this is to par-
ticipate in one of the CAP’s Accuracy-
Based Surveys, where commutable 
material is used and your laboratory’s 
results are compared to the reference 
method results. Benchmarks for 
agreement for each of the components 
are defined by the guidelines and by 
the individual Surveys themselves. 
For example, for total cholesterol, the 
two components of total error, bias 
and imprecision, should each be three 

percent or less, meaning that the max-
imum deviation from the true value 
should be less than 10 percent.2

1. College of American Pathologists. COM.30450 
New reagent lot confirmation of acceptability. 
In: All Common Checklist. April 21, 2014.
2. College of American Pathologists. Accura-
cy-Based Lipid Survey Participant Summary 
(ABL-B); 2012.
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Why Sonora Quest gave itself 
high marks for LIS conversion
For laboratory chief information of-
ficer David N. Moore, July marks a 
first anniversary worth celebrating. 
Twelve months ago, his employer, 
Phoenix-based Sonora Quest Labora-
tories, flipped the switch on its new 
laboratory information system, effec-
tively turning it on site-wide with one 
click—and with barely a hitch or a 
glitch.

To say that Sonora’s LIS conversion 
went perfectly is probably a bit of an 
overstatement, but only by a smidge.

“Our success criteria was that we’d 
give ourselves an ‘A’ if we didn’t lose 
a client [due to the conversion] in the 
first 90 days,” Moore said in a talk at 
the Executive War College, in May. “If 

you’ve ever been through an LIS con-
version, you know that client loss is 
expected.” Yet Sonora Quest beat the 
odds when, after three years spent 
converting to NetLIMS, the company 
announced that it earned an “A” grade 
according to its own criteria.

The one-year anniversary of what 
was dubbed “the big switch” is all the 
more momentous because of all the 
work, planning, and troubleshooting 
it took to effect the seamless transi-
tion, including six months of end-to-
end testing of the new system and a 
series of dress rehearsals.

While an LIS conversion is never 
easy, for Sonora Quest it was a daunt-
ing proposition. The integrated labo-
ratory system is a joint venture be-
tween Banner Health’s Laboratory 
Sciences of America subsidiary and 

Quest Diagnostics. It services more 
than 7,000 Arizona physician prac-
tices, hospitals, and managed care 
organizations, performing more than 
75,000 diagnostic tests per day, and 
has 76 patient service centers.

Moore said that to allay the fears of 
colleagues and clients concerned 
about Sonora Quest making the 
switch on such a grand scale, he com-
pared the conversion process to flying 
an airplane. No engineer tries to fly a 
plane before testing it, he told them. 
“You test, test, test, make sure it’s 
perfect—then you fly.”

In keeping with the airplane com-
parison, Sonora Quest undertook a 
massive testing procedure before it 
“flew.” The company’s test menu 
consists of 5,500 different orders, 
Moore said. With eight testing sites 
throughout the state, and each site 
needing to run through its entire 
menu flawlessly before going live 
with the new system, that meant 
44,000 orders to audit.

“The real fun part,” Moore added, 
tongue in cheek, “was what we called 
trigger point validation. There’s a 
subset of those 5,500 tests that—be-
cause of what the result was—we had 
a subsequent action. The response to 
a critical result, for example, could be 
to run a confirmation or to print a 
comment on another kind of test re-
sult. One test could have 30 different 
actions or packets. We were compar-
ing the [legacy LIS] result with what 
came out of NetLIMS to make sure it 
worked exactly the same way.”

The objective was “to do a test that 
mirrors what’s coming out of the 
legacy system,” Moore explains. “We 
had to build orders to be placed in 
both test systems, then create the re-
ports, and then have somebody who 
understood them and could read 
them side by side and validate that 
the reports were of equivalent clinical 
value,” he told CAP TODAY. “So the 
people who do that process are the 
people who are —continued on 106
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charts of norms, and finding the 
best one for a given case is difficult.  
The program norms are a composite 
of many tables’ values and also in-
clude measurements for fetuses 
who died in utero but who were 
retained for many hours or days 
before delivery.” 

“The software is continuously be-
ing enhanced,” adds Dr. Cain. “Cur-
rently, the Web page [cainmd.github.io/
anthropometryData/] can only be used 
through Google Chrome. However, 
this will soon change so that any 
browser can be used.” The software 
is also being rendered compatible 
with mobile devices and will eventu-
ally include the normal weight rang-
es for placentas at various weeks of 
gestation. —Kimberly Carey

CMS promotes innovation by 
offering data to private sector
The Centers for Medicare and Med-
icaid Services has introduced a policy 
that will allow the private sector to 
use CMS data to spur innovation.

The announcement “is aimed di-
rectly at shaking up health care in-
novation and setting a new standard 
for data transparency,” said acting 
CMS administrator Andy Slavitt, 
while introducing the policy last 
month. “We expect a stream of new 
tools for beneficiaries and care provid-
ers that improve care and personalize 
decision-making,” he added. Among 
the technologies that could result 
from the open-data arrangement are 
predictive modeling and care-man-
agement tools, CMS reports.

Starting in September, CMS will 
allow innovators and entrepreneurs 
to request data via the CMS Virtual 
Research Data Center, which pro-
vides access to granular CMS pro-
gram data, including Medicare fee-
for-service claims data. Researchers 
will be able to conduct CMS-ap-
proved analyses of de-identified pa-
tient information in a secure environ-
ment. However, they will not be able 
to remove patient-level data from the 
data center. While patient identities 
will not be disclosed, researchers will 
have access to the identity of the pro-
viders of care.

The CMS also announced that it 
will allow researchers to request data 
on a quarterly basis, rather than limit 
them to annual updates.

Agilent purchases Cartagenia
Agilent Technologies has acquired 
Cartagenia, a provider of software 
solutions for variant assessment and 
reporting of clinical genomics data 
from next-generation sequencing and 
microarrays.

“We look forward to providing 
Cartagenia’s software solutions to 
our clinical genetics and molecular 
oncology customers and to providing 
Cartagenia’s existing customers with 
access to our global service and sup-

running the lab. We had to work in 
shifts. We had a dedicated training 
room where people would come in 
and review tons of reports—people 
doing the order entry, the resulting, 
and printing the reports.”

Most of the testing events and oth-
er initiatives undertaken to run the 
replacement LIS through its paces 
took place on weekends, and Moore 
and his colleagues worked “horren-
dous hours” for weeks on end to 
make the entire conversion process go 
smoothly, he said.

Yet despite the magnitude of its 
systemwide conversion approach, 
there was little resistance to the deci-
sion to move from Sonora Quest’s 
legacy LIS to NetLIMS in one fell 
swoop. “We were unified in the ap-
proach that we’re not going to go live 
until we’re all ready to go live to-
gether,” Moore says.

The one hiccup Sonora Quest ex-
perienced after going live was with its 
automated chemistry lines, which 
required a middleware upgrade to 
play well with the new LIS. “We went 
back in and we fixed it, and life got 
smoothed out,” Moore says. “It took 
one week to resolve that.”

Despite going off nearly perfectly, 
an LIS conversion of this size and type 
is “as daunting a task as you’ll ever 
do,” Moore concludes. “But the re-
wards are amazing if you’re running 
on a legacy system and you think you 
can never get rid of that dinosaur.” 
 —Kevin B. O’Reilly

Pathologists share homegrown 
software for infant autopsies
The University of Alabama at Bir-
mingham has introduced software, 
available at no cost, that can assist 
with infant autopsy cases or provide 
data for epidemiologic and quality 

assurance studies.
Recognizing that the most chal-

lenging aspects of infant autopsies 
are assessing fetal and neonatal 
growth parameters and features of 
maturation, the software creators 
developed a program that allows 
pathologists to enter a variety of in-
formation, including total body 
weight and the weight of various 
organs, as well as the length of select 
body parts, in metric measurements. 
The program can then generate a 
table that best estimates the infant’s 
gestational age and highlights values 
that fall outside the normal range, 
allowing users to identify abnor-
malities. Data entered into the pro-
gram can be stored, retrieved, and 
edited, and the tables generated can 
be inserted into pathology reports.

While the software developers 
expected the program to be faster 
than conventional methods for ac-
cessing data on infant gestational 
age norms, such as books and Inter-
net searches, “We were pleasantly 
surprised by the significant time 
savings,” says Matthew D. Cain, 
MD, the University of Alabama at 
Birmingham pathology resident 
who devised the software. The de-
velopers found that the average time 
for novice and experienced residents 
to access data using conventional 
means was 26.7 and 15 minutes, re-
spectively, compared to an average 
of 3.2 minutes via the software. But 
it’s not just residents who find the 
software useful. “The ease of use of 
the program and its reliability were 
also recognized by staff pathologists 
not specialty trained in pediatric 
pathology,” says Ona M. Faye- 
Petersen, MD, UAB professor of 
pathology and obstetrics, who con-
tributed to development of the 
software.

Other benefits of the program are 
that it allows institutions to evaluate 
trends and compare data sets while 
protecting patient identity. “Know-
ing what is normal for a given ges-
tational age is something that is lim-
ited by experience, and the program 
allows the user to assess these pa-
rameters with confidence and ac-
curacy and not to overlook some-
thing,” Dr. Faye-Petersen told CAP 
TODAY. “[For example,] in a situa-
tion of extreme infant edema, the 
weight of the baby is altered by fluid, 
and this can result in an overestima-
tion of the infant’s gestational age. 
Excessive weight can result in spuri-
ous assignment of gestational or 
postnatal age and underestimation 
of heart enlargement or liver en-
largement or relatively poor lung 
growth.

“The program also greatly re-
duces transcriptional error,” she 
continues. “When confronted with 
complex charts, it is easy to misread 
them or enter the wrong values for 
norms. Moreover, there are many 
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Join our discussion at the American Association for 
Clinical Chemistry (AACC) annual meeting.

Monday, July 27, 2015, at 4:30 PM – 6:30 PM 

Moderator: 
Bob McGonnagle, Publisher, CAP Today
Program Chair:
Narayan Krishnaswami, Senior Global Marketing 
Manager - Diagnostics,
Sigma-Aldrich Corporation

Register today at www.dxma.org

2015 DxMA Professional Seminar Series on
Disruptive Technologies    

• DxMA Seminar @ ASM – May 30 | New Orleans, LA
• DxMA Seminar @ AACC – July 27 | Atlanta, GA
• DxMA Seminar @ AMP – November | Austin, TX

Connect with DxMA on LinkedIn and Twitter 
#DxMAatAACC

Expert Panel from Industry and Hospital Systems
Opinion leaders from a national pharmacy chain, industry, 
and academia will discuss issues and obstacles encountered 
in the adoption and integration of test results garnered from 
diverse locations, and how they are overcoming them to 
benefi t healthcare systems and the patients they serve. 

These quantum changes often come with disruptive 
challenges that require new thinking and adaptation of 
established practices. In some cases, the projection is that 
the labs and healthcare systems will require reorganization 
to accommodate processes that do not fi t the current 
workfl ow or reporting systematics. We have assembled a 
panel that will discuss the mplications of disruptive practices 
that promise to transform the healthcare paradigm and 
ultimately improve patient
access as well
as patient
care.
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