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Houston Errors Are Every Clinical Pathologist’s Fear
Due to medical errors, three patients died in three Houston hospitals 
in a short period of time. Each adverse event led to inspections by the federal 
Centers for Medicare and Medicaid Services (CMS) and sanctions as tough 
as revocation of deemed status for participation in the Medicare program.  

That these events came so closely together, at three prominent hospitals 
in the same city, is part of the unusual story you will read on pages 16-18. 
Significantly for our clients and readers, each hospital’s clinical laboratory is 
reported to have had a role in the errors that caused the deaths of the three 
patients. In two cases, errors in how patients were transfused were the cause 
of death. In the third case, “an ineffective process in patient monitoring and 
communication of critical lab values” contributed to the death of a patient 
being treated in an emergency room. 

Houston newspapers and television news programs have run headline 
stories about the deaths of these three patients at Baylor St. Luke’s Medical 
Center, University of Texas MD Anderson Cancer Center, and Ben Taub 
Hospital. The news stories described the serious deficiencies identified 
during inspections by CMS and state officials. 

Each of the three hospital laboratories had a role in the unfortunate 
deaths of the three patients, as described in CMS inspection reports. For 
this reason, clinical pathologists who are medical directors on the CLIA 
license of the labs they oversee should want to review these reports. The 
information can help them spot work practices in their own labs that could 
contribute to errors that cause severe patient harm. 

Clinical pathologists will also want to follow how the three hospitals take 
corrective action to address the deficiencies identified by CMS—particu-
larly those deficiencies that directly contributed to the deaths of the three 
patients. The Dark Report has learned that one institution has already 
changed its pathology chair following recognition of the lab’s role in the 
death of the patient at its hospital. Other changes in lab directorships and 
lab managers may result at the three hospitals. 

Every pathologist, medical technologist, and laboratory scientist knows the 
potential for even a minor error in the lab to negatively affect a patient. It is a 
testament to their skills that such errors do not happen often.� TDR
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FDA Clears Aperio’s 
Digital Pathology System
kAgency says digital pathology whole-slide imaging 
system is substantially equivalent to Philips’ device

kkCEO SUMMARY: In May, the FDA announced clearance for 
Leica Biosystems to market its Aperio AT2 DX System for clin-
ical diagnosis in the United States. The Aperio AT2 DX System 
is intended for in vitro diagnostic use as an aid to pathologists 
reviewing and interpreting digital images of surgical pathology 
slides prepared from formalin-fixed paraffin embedded (FFPE) 
tissue. U.S. pathologists now can choose between two FDA-
cleared systems for digital pathology and whole-slide imaging.

Pathologists interested in using 
digital pathology and whole 
slide imaging (WSI) for clini-

cal diagnosis now have two systems to 
choose from after the Food and Drug 
Administration (FDA) cleared the Leica 
Biosystems Aperio AT2 DX System for 
clinical diagnosis in this country.

The agency’s action ended Philips’ 
two-year monopoly on the market for 
digital pathology and whole-slide imag-
ing systems. In April 2017, the FDA 
authorized the marketing of the Philips 
IntelliSite Pathology Solutions (PIPS) 
whole-slide imaging system for the review 
and interpretation of digital surgical 
pathology slides prepared from biopsied 
tissue. 

In May, Leica Biosystems of Vista, 
Calif., announced the FDA’s clearance 
to market of the Aperio AT2 DX System. 

The AT2 DX is a scanning and viewing 
platform that will be launched commer-
cially with clinical image management 
software, Leica said. 

This second FDA clearance may accel-
erate the pathology profession’s transition 
to digital images as the standard of care in 
anatomic pathology. 

In February, Leica submitted a 510(K) 
premarket submission to the FDA. For 
such an application, Leica needed to show 
that the device—or system in this case—is 
at least as safe and effective as another 
legally-marketed device, meaning the pre-
viously-cleared whole-slide imaging sys-
tem from Philips.

In its application, Leica compared 
the AT2 DX to what the FDA calls a 
predicate device, the Philips IntelliSite 
Pathology Solution (PIPS). In 2017, the 
FDA cleared the PIPS for marketing 
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in the United States. (See, “FDA Clears 
Digital Pathology for Primary Diagnosis,” 
TDR, April 24, 2017.) 

In a two-page letter to Leica Biosystems 
Imaging on May 20, Yun-Fu Hu, PhD, 
Deputy Director of the FDA’s Division 
of Molecular Genetics and Pathology, 
explained that after the FDA reviewed 
Aperio’s application to market the device 
(the aforementioned Section 510(k) pre-
market notification of intent to market), 
it determined that the AT2 DX system is 
substantially equivalent to the PIPS. 

kFDA’s Assessment
The AT2 DX system can create digi-
tal slides and allow pathologists to view 
those slides, the FDA said. “The system 
capabilities include digitizing microscope 
slides at diagnostic resolution, retrieving 
and displaying digital slides, including 
support for remote intranet access over 
computer networks, providing tools for 
annotating digital slides, entering data 
associated with digital slides, and display-
ing the scanned slide images for primary 
diagnoses by pathologists,” Aperio said. 

To support the application, Leica 
conducted a study with pathologists 
at the University of California Davis, 
Pacific Rim Pathology, Dignity Health, 
TriCore Reference Laboratories, and 
Intermountain Healthcare. 

k16,000 Slides in the Study
The study was, “One of the largest clinical 
concordance studies ever completed on 
digital whole slide images,” Leica said 
in a news release. In the study, patholo-
gists read approximately 16,000 cases and 
compared their reads of pathology slides 
under a microscope with on-screen digital 
reads, Leica added.

In reviewing Aperio’s application, the 
FDA said, “The precision of the device 
was based on five reading pathologists’ 
assessments and identification of spe-
cific histopathologic ‘features’ that are 
observed in FFPE hematoxylin and eosin 
(H&E) stained slides. Twenty-three (23) 

primary features were selected for the 
analytical studies. The selected primary 
features were evaluated at their relevant 
magnifications with twelve (12) primary 
features evaluated at 20x magnification 
level and eleven (11) primary features 
evaluated at 40x magnification level.”

The application also compared the pred-
icate device with what the FDA called the 
“candidate device,” which was the Aperio 
AT2 DX system. The specimen types were 
the same for both: surgical pathology slides 
prepared from FFPE tissue. 

The principles of operation also were 
the same: “During review, the pathologist 
opens WSI images acquired with the WSI 
scanner from the image storage, performs 
further QC, and reads WSI images of the 
slides to make a diagnosis.”

kIntended Use of DP System
The intended use and indications for use 
were similar as well. In its application, 
Aperio described the intended use of the 
AT2 DX system and PIPS saying, both 
were “intended for in vitro diagnostic use 
as an aid to the pathologist to review and 
interpret digital images of surgical pathol-
ogy slides prepared from formalin-fixed 
paraffin embedded (FFPE) tissue.” 

Aperio also said neither the AT2 DX 
system nor the PIPS is intended for use 
“with frozen section, cytology, or non-
FFPE hematopathology specimens.”

One significant difference was the 
Aperio AT2 DX scanner has a loading 
capacity of 400 slides, while the PIPS has a 
loading capacity of 300 slides. Aperio sum-
marized the conclusions from the study, 
saying, “The clinical study results demon-
strate that the AT2 DX system is substan-
tially equivalent to the predicate device.”

For this article, Leica said it was not 
prepared “to communicate further” given 
The Dark Report’s deadline. Sources 
say that Leica may be developing a new 
strategy for how it will position the Aperio 
digital pathology system. � TDR

—Joseph Burns
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Outside US, Digital Path
Moves Ahead Rapidly
kShortage of pathologists is one reason some  
countries moved quickly to adopt digital pathology 

kkCEO SUMMARY: Implementation of digital pathology and 
whole-slide imaging systems in the United States lags behind 
that of other countries for two reasons. One is a more acute 
shortage of pathologists in those countries and the other is a less 
restrictive regulatory environment. In some locations outside the 
United States, pathologists have adopted fully-digital operations, 
eliminating the need for microscopes in their offices.

While the FDA has cleared a sec-
ond digital pathology system with 
whole-slide imaging (WSI) for use 

in clinical diagnosis in the United States, 
pathologists outside of this country have 
adopted digital pathology and WSI sys-
tems at far greater rates.

The FDA’s clearance in May for Leica 
Biosystems to market its Aperio AT2 DX 
whole-slide imaging system in the United 
States for clinical diagnosis will have a 
positive effect on the digital pathology 
marketplace, one researcher said. But the 
United States will continue to lag behind 
other countries in its adoption of these 
systems, added the researcher, Sylvia 
L. Asa, MD, PhD, a consultant at the 
University Health Network in Toronto.

Asa views the FDA clearance of the 
Aperio system as a positive step for 
pathologists in the United States. “The 
more options there are, the more market 
forces push competition and there will 
be more uptake of the technology,” she 
said. From 2000 until 2015, Asa served 
as Pathologist-in-Chief and Medical 
Director of the Laboratory Medicine 
Program at the University Health Network 
in Toronto, where she oversaw the imple-

mentation of digital pathology systems 
that provided lab services to more than 20 
hospitals in Ontario. She also is a member 
of Leica’s medical advisory board. 

Increased competition among ven-
dors of digital pathology systems is not 
the only benefit of the FDA decision, Asa 
added. “The real driver for full adoption of 
digital pathology is being able to do some-
thing with whole-slide imaging that we 
cannot do with glass and microscopes,” 
she explained.

kMultiple Benefits of DP
At the University Health Network in 
Toronto, digital pathology systems have 
multiple benefits. “UHN had the ability 
to provide high-quality subspecialty diag-
nostics to multiple public institutions,” 
she commented. “The same model will 
apply to multisite organizations in the 
United States. 

“The ability to add image analysis is a 
driver,” she continued. “And as artificial 
intelligence applications emerge, there 
will be a great push for pathology to dig-
itize slides.” 

In Canada and other countries, the 
adoption of digital pathology systems has 



6 k The Dark Report / July 22, 2019

progressed much faster than it has in the 
United States for two reasons, Asa com-
mented. “First is the significant shortage 
of pathologists in many countries that 
created a need for access from remote 
locations,” she said. “The second reason 
is the relative laxity of regulatory restric-
tions in other countries.”

kUsed for Remote Diagnosis
In Toronto, Asa and other patholo-
gists have at least 15 years of experience 
with digital pathology. “In 2004, Health 
Canada approved telepathology, allowing 
the University Health Network to initiate 
remote diagnosis, initially using a robotic 
microscope,” she noted.

“By 2006, we moved to whole-slide 
imaging using the Aperio system that 
Leica subsequently acquired,” she said. 
“UHN moved to full primary diagnosis 
in 2011 using the AT2 scanner fully inte-
grated with our Cerner CoPath LIS.” 

“Other countries also have imple-
mented digital pathology for primary diag-
nosis,” Asa added. “The LabPON group in 
the Netherlands is well known for its use 
of the Philips IntelliSite Pathology System. 
In Kalmar, Sweden, Dr. Sten Thorstenson 
has been using WSI since 2006 and two 
years later expanded its use across his 
department in University Hospital 
Linköping. In 2014, Thorstenson went 
exclusively digital.

“On a recent visit to that department, 
I saw pathologists who no longer had 
microscopes in their offices because they 
use WSI with Hamamatsu scanners inte-
grated with their SymPathy LIS for rou-
tine primary diagnosis,” Asa continued. 
“An article on this development will be 
published soon.

“In Québec, a group has implemented 
WSI for consultation in remote parts of 
the province,” she added. In 2014, Dr. 
Bernard Tetu and colleagues published 
an article about this effort in Diagnostic 
Pathology, titled, “The Eastern Québec 
Telepathology Network: a three-year 
experience of clinical diagnostic services. 

“We can see from these few examples the 
effect of easier regulation in other coun-
tries versus that of the United States,” Asa 
said. “But now that two DP systems have 
this approval in the United States, I expect 
other companies will follow. That means 
pathologists in the United State are sure 
to start investigating the advantages of 
digital pathology. 

“Outside of the United States, reg-
ulators may have recognized the more 
significant need for pathologists because 
it is better to have access to a pathologist 
using WSI than to have no access to a 
pathologist at all,” she added. 

“Consider the initial position of 
Health Canada on this issue,” Asa said. 
“Since pathologists examine whole-slide 
images just as they examine slides under a 
microscope, and since the microscope was 
never approved, regulators relied on the 
judgment of pathologists once the actual 
equipment was validated.

“By comparison, the FDA has been 
far more rigid, and in some ways perhaps 
too rigid,” Asa remarked. “Being extremely 
cautious about the validity of WSI is appro-
priate, of course, because, as we have seen, 
there have been technical failures. 

kVariability in Different Labs
“On the other hand, every lab has varia-
tions in stain quality that result in differ-
ent color patterns, and every pathologist 
has different preferences for light inten-
sity,” she said. “Yet the FDA has required 
validation of specific settings that do not 
affect diagnostic interpretation and may 
even get in the way of some pathologists. 

“For example, the requirement for 
expensive medical grade monitors (as 
some vendors have proposed) creates a 
financial barrier,” she concluded. “And, in 
my opinion, and in the opinion of others 
with fairly broad experience in Toronto 
and in Sweden, such monitors are not 
necessary.”� TDR

—Joseph Burns
Contact Sylvia Asa, MD, PhD, at path-
lady01@gmail.com.
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Bill Would Delay PAMA
Reporting for One Year
kFederal legislation has bipartisan support  
and would need to pass the House and Senate 

kkCEO SUMMARY: For all laboratories that must report private 
payer price data under the Protecting Access to Medicare Act 
(PAMA), a new bill in congress would delay the next round of 
data reporting for one year and require the National Academy of 
Medicine to recommend ways to improve the data collection and 
market-rate setting processes under PAMA. Supporters consider 
the bill to be a first step toward more comprehensive reform of 
PAMA, which has resulted in deep cuts to Medicare lab test fees.

L ate last month, members of both 
major parties co-sponsored a bill in 
Congress that supporters said could 

address two of the most significant prob-
lems labs face under the Protecting Access 
to Medicare Act (PAMA).

First, for all clinical laboratories that 
must report private payer lab test price 
data under the law, the bill would delay 
the next round of data reporting for one 
year. Instead of reporting payer data from 
private insurers in the first quarter of 
2020, labs would not need to report those 
numbers until the first quarter of 2021. 

Second, the bill would require the 
National Academy of Medicine to rec-
ommend to Congress less burdensome 
data collection methods and reimburse-
ment rate calculations based on actual 
market rates, as Congress intended 
when it passed PAMA in 2014, accord-
ing to the American Clinical Laboratory 
Association (ACLA). 

In announcing its support for the 
billed, called the Laboratory Access for 
Beneficiaries Act (the LAB Act), ACLA 
said that when implementing PAMA, the 
Secretary of the federal Department of 

Health and Human Services, “deliber-
ately disregarded Congress’ instructions 
and cherry-picked payment data from 
less than 1% of laboratories nationwide.” 
As a result, rates were much lower than if 
federal regulators collected data based on 
the entire clinical laboratory market. 

The proposed bill has bipartisan 
support and the backing of the ACLA, 
the National Independent Laboratory 
Association (NILA), AdvaMed, and the 
Point of Care Testing Association. (See 
sidebar on page 9, “About the LAB Act.”)

kDeep Medicare Price Cuts
While much about the bill is positive for 
labs, it does not address the larger issue 
of the deep price cuts that labs have faced 
under PAMA since last year, said NILA 
Administrator Mark Birenbaum, PhD. 
Those Medicare price cuts total 10% in 
each of 2018, 2019, and 2020, and then 
15% in each of the next three years: 2021, 
2022, and 2023.

For labs struggling to meet the data 
requirements and facing ever-lower lev-
els of payment under PAMA, the bill is 
a significant step in the right direction, 
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Birenbaum commented. “But it doesn’t 
get to the heart of the problem: the cuts 
scheduled under PAMA and the fact that 
those price cuts are based on incomplete 
data,” he said. 

“The rates Medicare is paying are based 
on data from less than 1% of the lab mar-
ketplace,” he said. “Those rates have been in 
place since last year and then they’ll go even 
lower. If you cut most rates by up to 10% 
in each of the first three years, that’s up to 
a 30% drop, and then you cut most rates by 
15% the following year, that’s a 45% drop in 
just four years for many rates.

kCommunity Labs at Risk
“Such deep price cuts in high-volume tests 
mean very few community laboratories 
will be able to stay in business,” Birenbaum 
predicted. “These reductions in payment 
are such a significant concern, that NILA 
has continuously advocated for a com-
prehensive fix for PAMA. That’s why we 
believe additional reform will be needed 
after implementation of the LAB Act.”

ACLA President Julie Khani agreed 
that such deep cuts in Medicare payments 
are a significant concern and that compre-
hensive reform is needed. Even without 
comprehensive reform, however, the LAB 
Act is a positive step, she added. 

“ACLA recognizes that PAMA needs 
comprehensive reform and we see the 
LAB Act as an important first step toward 
that broader reform,” she said in an inter-
view with The Dark Report. “One fun-
damental change we need now is to fix the 
data-collection process.

“In passing PAMA, lawmakers 
instructed the agency to set market-based 
rates, and you can’t get to market-based 
rates when data is collected from less than 
1% of all laboratories,” she added. 

The delay in reporting until 2021 is 
important not only because clinical labs 
need the extra time, but also because of 
changes the federal Centers for Medicare 
and Medicaid Services (CMS) made in 
defining which labs must report their pri-
vate payer price data, Khani commented. 

“In 2018, CMS amended the PAMA 
regulations to require more robust report-
ing, in particular for hospital labs,” she 
said. “But awareness of that new data 
reporting requirement among hospital 
administrators is very low. Therefore, 
delaying the data reporting period is an 
important step toward broader reform of 
the PAMA law.”

Even before CMS changed the report-
ing requirements last year, many hospitals 
were uninformed about PAMA and were 
unaware of how the Medicare price cuts 
would affect lab revenue, Khani added. 

“The majority of hospitals were not 
aware of PAMA after it passed in 2014 
and few hospitals are aware of the changes 
CMS made last year,” she said. “That’s 
why we’re spreading the word to hospitals 
and to hospital lab directors about their 
obligation to report data to CMS on what 
private health insurers pay for lab tests.” 

To help spread the word to hospitals 
and hospital labs, ACLA partnered with 
one of its associate members, Hologic, to 
host a series of webinars last month about 
hospital reporting obligations under 
PAMA. An on-demand version of the last 
session is available on the ACLA website.

“The delay until 2021 would give us 
time to make more hospital labs aware 
of the requirements,” Khani commented. 
“And, it would give labs the time they 
need to report private payer data to CMS.” 

kData Reporting Requirements
Birenbaum concurred, saying, “Many hos-
pital outreach laboratories are unaware of 
this new requirement and had little time 
to build the necessary data systems and 
procedures to report the data.

“The one-year delay gives hospital 
laboratories more time to meet the new 
reporting requirement, but additional 
legislation or regulations will still be 
necessary to fix the data-collection and 
rate-setting processes,” he added.

Fixing those processes is an import-
ant role for the National Academy of 
Medicine. “The LAB Act commis-
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sions a study by the National Academy 
of Medicine (NAM) to assess how to 
improve PAMA implementation to better 
reflect Congress’ original intent of a mar-
ket-based fee schedule,” Birenbaum said. 
“NAM was chosen because it’s a neutral 
third party and has conducted previous 
studies related to the clinical laboratory 
fee schedule.” 

Formerly known as the Institute of 
Medicine, NAM is one of three academies 
that make up the National Academies 
of Sciences, Engineering, and Medicine. 
It is a private, nonprofit institution that 
works outside of government to provide 
objective advice.

kLess Burdensome Reporting
If passed, the LAB Act would have NAM 
gather comments from clinical labs and 
other members of the lab community to 
recommend a less-burdensome way for 
CMS to collect the data it needs to set 
private market-based rates, Birenbaum 
explained. “CMS needs a data collection 
process that results in a representative and 
statistically valid sample,” he said.

PAMA has frustrated clinical lab 
directors because it resulted in signifi-
cantly lower Medicare payments and 
because many labs and lab associations 
have said the process CMS used to collect 
the payment data was flawed. 

“In the first private payer price report-
ing cycle, CMS collected data from less 
than 1% of laboratories nationwide, 
resulting in a skewed and underrepre-
sented sample of private payer market rate 
information,” said Birenbaum, echoing 
ACLA’s comment. “Congressional intent 
was to establish a market-based system, 
which CMS did not do. NILA believes 
that CMS should follow congressional 
intent and establish a data-collection pro-
cess that represents the entire lab market.”

On Jan. 1 of this year, CMS began 
the second round of data collection. That 
collection period ended June 30. If the 
LAB Act is not passed and signed into 
law, labs will need to report that data and 

test volume starting Jan. 1 and continuing 
through March 31 of next year.� TDR

—Joseph Burns
Contact Mark Birenbaum at nila@nila-
usa.org or Julie Khani at info@acla.com.

About the LAB Act 

As of june 27, when Representative 
Scott H. Peters (D-California) intro-

duced HR 3584, the Laboratory Access for 
Beneficiaries Act, the bill had five co-spon-
sors: Gus Bilirakis (R-Florida), Bill Pascrell 
(D-New Jersey), Kurt Schrader (D-Oregon), 
Richard Hudson (R-North Carolina), and 
George Holding (R-North Carolina).

Four more cosponsors were added on 
July 11: Lisa Blunt Rochester (D-Delaware), 
Jackie Walorski (R-Indiana), Thomas R. 
Suozzi (D-New York), and Ken Calvert 
(R-California).

In addition to delaying the date for labs 
reporting private-payer rates to CMS for 
one year, the bill also would require CMS 
to have the National Academy of Medicine 
(NAM) review the methodology CMS used 
to implement the private payer rate-based 
clinical laboratory fee schedule.

Assuming the bill becomes law, the 
language in the bill directs CMS to contract 
with NAM within three months to consider 
how best to implement the least bur-
densome data-collection process required 
under PAMA. The bill states the goal would 
be to “result in a representative and statis-
tically valid data sample of private market 
rates from all laboratory market segments, 
including hospital outreach laboratories, 
physician office laboratories, and indepen-
dent laboratories.” 

Also, NAM would consider the vari-
ability of market segments by laboratory 
procedure code and appropriate statistical 
methods for estimating rates that are rep-
resentative of the market.

After 18 months, NAM would report its 
conclusions to CMS and to Congress and 
recommend ways to improve the data-col-
lection and reporting methodology under 
PAMA, the bill says.
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Second of Two Parts 

Since members of the millennial 
generation entered the workforce, 
anatomic pathology groups and clini-

cal laboratories have found that recruiting, 
hiring, and retaining these professionals 
can be much more challenging than hiring 
members of earlier generations. 

“Demographic changes are bringing 
millennials into the healthcare work-
force in greater numbers,” said Rich 
Cornell, President and Founder of Santé 
Consulting, a recruitment firm in St. Louis 
that specializes in filling positions in ana-
tomic and clinical laboratories at the direc-
tor level and above. 

“Members of the millennial generation—
those born between 1981 and 1996—are not 
as focused on career planning or as driven 
by career goals as those in generation X—
meaning 1965 to 1980—or as single-minded 
about work and their careers as were mem-
bers of the baby boom generation—those 
born from 1946 to 1964,” he added.

“Most leaders in the lab industry have 
yet to appreciate the effect millennials 
will have on the laboratory workforce,” 
observed Cornell. “Many of them don’t 
realize that by 2025, millennials will com-
prise 75% of the physician workforce in 
the United States, according to a recently 
published study in JAMA.

kk CEO SUMMARY: Within five years, members of the millennial 
generation will make up 75% of the physician workforce in the United 
States, rising from about 24% in 2017. That three-fold increase rep-
resents a strong demographic trend that will require changes in the 
steps all clinical laboratories and pathology groups take when seeking 
to attract and retain clinical laboratory professionals and pathologists 
born between 1981 and 1996. 

Younger hires want guidance, latest tech, work-life balance

By 2025, Millennials 
Will Dominate Lab, 
Pathologist Workforce
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“To put that proportion into perspec-
tive, consider that less than 24% of all phy-
sicians with an active license in the United 
States were millennials in 2017, accord-
ing to the Federation of State Medical 
Boards,” he said. “Therefore, a physician 
workforce that is 75% millennials by 2025 
represents a transformation in the labora-
tory workforce. 

“This trend makes it imperative that 
the management of pathology groups 
and clinical laboratories understand how 
to attract, hire, and retain millennials,” 
Cornell advised during a presentation 
at The Dark Report’s Executive War 
College in New Orleans in May.

Part one of this series was based on 
Cornell’s presentation and published in 
the June 10 issue of The Dark Report, as 
“Fewer Pathologists Means Tighter Market 
for Jobs.” It covered the current market 
trends in pathologist hiring, compensa-
tion, and subspecialist demand. 

Part two deals with how the millennial 
generation is about to have major influ-
ence on the staffing and operation of the 
nation’s clinical labs and pathology groups. 

“The demographic wave of millenni-
als means that—to fill open positions— 
clinical lab directors and pathology groups 
will need to recognize that millennials 
have different career needs and inter-
ests than those of previous generations,”  
commented Cornell. 

“Generational differences are most vis-
ible in the fact that the younger millennial 
physicians aren’t as interested in tradi-
tional partnership-type settings, compared 
with Gen Xers or baby boomers,” he said. 
“Instead, they pay more attention to work-
life balance, compensation, quality of life, 
and having access to the latest technology.” 

A strong interest in the latest technol-
ogy extends to all forms of computers, 
reporting platforms, microscopes, digital 
pathology, and processors that they expect 
to find in clinical laboratories and pathol-
ogy groups, Cornell explained. 

kInterest in Technology 
“Because of their deep interest in tech-
nology, any lab or group making an offer 
to millennials will need to include a tech-
nology package,” he said. That package 
should include at least a new computer, a 
laptop, and a new microscope. Those are 
all standard.

“When these younger physicians 
visit pathology practices, they sometimes 
express concerns that some groups have 
antiquated equipment,” Cornell com-
mented. “If the scopes are older, millenni-
als may not give serious consideration to a 
job offer from that pathology group.  

“They tell us, ‘If I’m going to work for 
that pathology group, then I want the latest 

kk CEO SUMMARY: Within five years, members of the millennial 
generation will make up 75% of the physician workforce in the United 
States, rising from about 24% in 2017. That three-fold increase rep-
resents a strong demographic trend that will require changes in the 
steps all clinical laboratories and pathology groups take when seeking 
to attract and retain clinical laboratory professionals and pathologists 
born between 1981 and 1996. 

Younger hires want guidance, latest tech, work-life balance

By 2025, Millennials 
Will Dominate Lab, 
Pathologist Workforce
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and greatest microscope with digital tech-
nology,’” he said. “Millennial pathologists 
pay close attention to the tools they use 
and the technology behind those tools.”

In placing millennial pathologists, 
Cornell identified other conditions of 
employment. “Physicians in the millen-
nial generation want at least five to 10 
days annually for continuing medical 
education, five paid sick days a year, and 
three personal days,” he said. 

“In addition, they want paid time off—
including three to four weeks of vacation 
time,” he added. “As a result, we see 
more pathology groups offer four weeks 
of vacation for new hires.” 

One factor that may hurt pathology 
groups when recruiting millennial pathol-
ogists is a conservative tendency toward 
paid time off. “Today, these millennial 
physicians are well aware of what physi-
cians in other specialties get, in terms of 
paid time off,” Cornell noted. “They know 
that pathology is fairly conservative with 
time off, as opposed to radiology or anes-
thesia. For example, I know an anesthesi-
ologist who gets 12 weeks off every year.” 

kInterview-to-Hire Ratio
While the first step when recruiting young 
pathologists is to understand what millen-
nials want, the next step involves assessing 
how recruits react once they interview at 
your laboratory. That process starts with 
an assessment of a pathology group’s 
interview-to-hire ratio to assess how 
many interviews it conducts before it gets 
one new hire.

“When a clinical laboratory or a 
pathology group wants to know how 
it can attract top talent, it first needs 
to understand its strategy for hiring,” 
Cornell explained. “To do that, we track 
the number of candidates who interview 
and compare it to the number of success-
ful hires. That’s known as the interview-
to-hire ratio. 

“Next, the pathology group must 
know what it spends on interviewing,” 
he added. “The average interview costs 

between $1,500 and $2,000 per candidate. 
And if you’re hiring several physicians, 
you may need to budget at least $1,500 
for each interview. For example, if it takes 
four interviews to hire one individual, 
you’ll spend $6,000 for each open posi-
tion, just on interviews. 

kWatch for Stress or Boredom
“In addition to accurate interview bud-
gets, labs or path groups seeking to fill 
multiple positions must watch for stress 
or boredom among interviewers,” he 
warned. “A pathology group is likely to 
have two or three people involved in 
the interview process. Over time, it’s not 
unusual for the individuals interviewing 
candidates to get burned out. 

“Those individuals can go to only so 
many dinners and interview only so many 
candidates before the process becomes 
mundane. When that happens, they could 
lose interest,” he commented. “That fac-
tor alone will affect your group’s ability  
to hire people and its interview-to-hire 
ratio.

“Another factor that affects the inter-
view-to-hire ratio is whether the open 
position is for a specialist or a subspecial-
ist,” explained Cornell. “If it’s for a sub-
specialist, does that mean the group wants 
a pathology fellow just coming out of 
training? If you want to hire a fellow, then 
you’ll need to understand the recruitment 
cycle for fellows, which is synchronized to 
the academic calendar. 

“We worked with a large single-spe-
cialty group that was struggling with 
their interview-to-hire ratio,” Cornell 
recounted. “For three openings, they 
interviewed five individuals, made three 
offers, and got three rejections. That’s a 
bad sign. 

kFacing Facts
“When we were called in, we determined 
that the group was trying to recruit 
younger, early career physicians, but had 
old-school physicians as the face of the 
practice,” he said. “Those older physicians 
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were retiring but remained as part of the 
interview process. During the interviews, 
they would say things like, ‘We’ve always 
done it this way.’ Or, they’d say, ‘When I 
was young, we did it this way and that’s 
always worked for us.’

“What the candidates heard was that 
the practice environment was stifling and 
no younger physicians would want to join 
that pathology group,” Cornell recounted. 
“We suggested that the practice change its 
messaging so that everyone was talking 
about the benefits of working there. 

“To do that, you have to coach your 
staff about how to interview and what 
each one’s role is during each interview,” 
he recommended. “If you don’t coach 
your team on their roles and how to inter-
view, then it’s likely that everyone doing 
the interviews will ask the same questions 
and your messaging will be confusing.

“The key is to assign different roles to 
different members of the group,” he said. 
“The president of the group, for example, 
should talk about the practice’s vision and 
the business dynamics of the group. If 

As Early as 2025, Millennials Will Represent 
75% of Workforce Employed by Nation’s Labs

In just a few short years, a major demographic wave is poised to transform the workforce 
employed by anatomic pathology groups and clinical laboratories. In six years, by 2025, 

the millennial generation—with more than 74 million individuals—will represent 75% of 
the nation’s workers. Because millennials have distinctly different characteristics than the 
earlier generations of Gen Xers and baby boomers, pathologists and lab administrators 
will need to recognize those differences with changes to how they attract, recruit, and 
retain millennials. The chart below shows the projected numbers for each of the five gen-
erations by the year 2025. 

Source: Dept. of Labor, Chart © The Wall Street Journal
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possible, have a sub-specialist similar to 
the person you want to hire talk about the 
community and how to fit in within the 
practice and the area. 

“Once we got everyone’s support for 
these ideas, this group filled its three posi-
tions and did so with a good interview-to-
hire ratio,” he commented. 

kAssessing Experience
“In the case where the pathology group 
wants to find a practicing physician, does 
it want someone who’s worked for only 
two to five years?” he asked. “That’s actu-
ally the time when most physicians are 
considering new job opportunities. Also, 
if the goal is to hire more experienced 
pathologists, then the group may need to 
pay more compensation to attract physi-
cians with the desired experience. 

“Another consideration is whether a 
lab or pathology group is open to recruit-
ing physicians who are exiting the military 
for private practice,” Cornell commented. 
“If so, these people can be great hires. 
Because of their experience in the mili-
tary, these candidates interview well, they 
dress well, and interact well with others.”

kNetworking Success 
One question many clinical laboratory 
and pathology group directors ask is how 
to find new candidates for job openings. 
About 39% of positions in pathology are 
filled through networking with other pro-
fessionals in the field.  

“That means word-of-mouth is effective 
much of the time,” Cornell commented. 
“After that, about 25% of pathologist 
positions are filled by using a physician 
recruiter. About 13% of pathology jobs 
are filled directly through a residency pro-
gram, and 5% of open positions are filled 
from listings on an internet job board.” 
Pathology positions also are filled through 
journal advertising (5%) and through a 
specialty society (2%), he added.

When seeking to recruit a millennial, 
pathology groups and clinical laborato-
ries may want to consider the advice sales 

managers offer to their staff members. “In 
sales, managers recommend that salespeo-
ple should, ‘always be closing,’” Cornell 
suggested. “That means continually asking 
the prospect if he or she has what’s needed 
to make a decision about buying or not. 

“This principle also applies when 
interviewing candidates for your pathol-
ogy group or clinical lab,” he added. 
“When hiring millennials, keep in mind 
that they expect you to work quickly and 
efficiently. Millennials expect a direct, 
focused interview, and an instant feed-
back and offer process. 

kMove Expeditiously
“Therefore, work fast or at least proceed 
with deliberate speed,” he said. “Groups 
should recognize that millennial physi-
cians expect everything to happen in real 
time—meaning as quickly as possible. 
When dealing with millennials, you may 
find that they do not operate with an hour 
clock. Instead, they’re working with a 
stopwatch. 

“Old-line pathology groups and clin-
ical laboratories and, in particular, aca-
demic pathology programs, need to be 
aware of this imperative,” noted Cornell. 
“Therefore, it’s best to do everything pos-
sible to ensure that the interview and offer 
process goes quickly and smoothly. 

“This is equally true for those pathol-
ogy groups that have a mentality of ‘if we 
built it, they will come’—meaning that 
the group expects that whenever it has a 
job opening, everyone will want to work 
there,” he explained. “That’s not true any-
more, particularly in academic settings 
and in large pathology groups. 

“Labs and pathology groups fail to 
move quickly for many reasons, but chief 
among them are two factors that could 
cause the loss of a desired candidate,” he 
advised. “The first reason why a lab loses a 
top prospect is because the hiring process 
took too long.

“The second reason is the need for the 
pathology group and clinical labs to have 
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multiple committees review candidates, 
and decide on each potential hire which 
prolongs the process,” he said.

kMeeting Younger Candidates
“In addition to moving quickly, another 
way to help top candidates feel comfort-
able with your lab is to ask a millennial 
on your staff to meet with younger can-
didates whenever possible,” Cornell said. 
“As mentioned earlier, millennials may 
relate to others in the same age and be 
more willing to ask about the work envi-
ronment and how younger physicians fit 
in with others on staff. 

“Also, I recommend that everyone in 
the lab who meets with job candidates 
should be able to explain the groups’ hir-
ing process and the group or lab’s expec-
tations for all new hires,” he added. 

“In fact, many younger physicians 
require having the contract terms printed 
out and ready for review when the time is 
right,” Cornell suggested. 

kOffer Plenty of Guidance
“Once a group or lab hires a millennial, 
it will want to retain that individual, of 
course,” he advised. “Keep in mind that 
hiring and retention go hand-in-hand in 
every successful practice. 

“To that point, millennials expect 
guidance from their new colleagues, 
particularly in the beginning,” he said. 
“Therefore, it’s important for your lab’s 
key staff members to meet with each new 
hire regularly and set appropriate expec-
tations for improvement. Also, give plenty 
of guidance and consider having a more 
experienced physician serve as a mentor.”

As leaders in both clinical laboratories 
and anatomic pathology groups develop 
staffing strategies for their respective labs in 
coming years, it will be important to keep 
focused on the fact that, in less than six 
years, 75% of physicians and lab staff will be 
members of the millennial generation. That 
fact will have significant ramifications in 
how labs hire and retain staff. 

Over the past 15 years, both clinical 
laboratories and anatomic pathology groups 
regularly anticipated the retirement of baby 
boomers—for decades, the dominant gen-
eration in the workforce. Now, the next six 
years will see the youngest baby boomers 
retire. This will give Gen Xers the opportunity 
to take up the prime leadership positions in 
labs until they reach retirement age.� TDR

	 —Joseph Burns
Contact Rich Cornell at 636-777-7885  
or rcornell@santellc.com.

What Millennials 
Seek in a New Job

When millennial pathologists look for 
positions in anatomic pathology 

groups and clinical laboratories, they 
have at least six concerns about any 
new position, said recruiter Rich Cornell, 
President and Founder of the recruitment 
firm Santé Consulting. 
1)	Competitive compensation: Salary is 

particularly important because they 
have substantial debt from medical 
school.

2)	Competitive benefits: Studies show 
that millennials want good benefits so 
that they can start saving money early 
in their careers.

3)	Leadership opportunities: They tend 
to be team-oriented and are looking 
for a future career path.  

4)	Technology: Millennials want the lat-
est technology, including cellphones, 
laptop computers, and microscopes. 
Such technology is important because 
they want instant gratification and 
ease of reporting results. 

5)	Mentorship: They value a feel-good 
environment that comes from team-
work and having a trustworthy confi-
dant within the group.  

6	 Work-life balance: Life outside of 
work is important, including paid time 
off for family.
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CMS Sanctioned Three 
Houston Hospitals, Labs
kEach hospital had a patient death following 
mistakes in handling blood products or lab tests 

kkCEO SUMMARY: At MD Anderson Cancer Center and Baylor 
St. Luke’s Medical Center, blood transfusion errors led to two 
patients’ deaths in separate incidents last fall. Then, this spring, 
a patient died in the emergency department of Ben Taub Hospital 
following “an ineffective process in patient monitoring and com-
munication of critical lab values.” State and federal inspectors 
found deficiencies at all three hospitals.

Three prominent Houston hospitals 
were sanctioned in different ways 
by the federal Centers for Medicare 

and Medicaid Services (CMS)following 
patient deaths at each hospital. CMS iden-
tified the clinical laboratories as having a 
role in each patient’s death. 

It’s unusual for CMS to identify such 
serious deficiencies in patient care at three 
major hospitals in such a short period of 
time. News reporting identified each hos-
pital where a patient died as: 

•	Baylor St. Luke’s Medical Center,
•	Ben Taub Hospital, and
•	University of Texas MD Anderson 

Cancer Center.
All three health systems were placed 

under state and federal authority as a 
result of CMS revoking their “deemed 
status,” The Houston Chronicle reported.

kLabeling Error Causes Death
The first reported patient death happened 
at 661-bed Baylor St. Luke’s Medical 
Center in November. A 75-year-old female 
died in the emergency room when a label-
ing error caused her to be transfused with 
the wrong type of blood, the Chronicle 
reported. (See sidebar on next page.)

Then, in December, a 23-year-old 
female patient with leukemia died at 
681-bed MD Anderson Cancer Center 
as a result of being transfused with blood 
tainted with a bacterial infection. 

Her death led to increased oversight by 
CMS and the Texas Department of State 
Health Services. Following its inspections 
of the hospital, CMS revoked the cancer 
center’s deemed status. 

kCritical Lab Values
In April, at 650-bed Ben Taub Hospital, a 
third patient died due to a failure to com-
municate critical lab values, according to 
reporting in the Chronicle. 

On June 27, the Chronicle reported 
that Ben Taub Hospital was placed under 
federal and state authority after a patient 
at the Ben Taub Emergency Center died 
when staff failed to follow federal patient 
care and safety requirements. 

Ben Taub Hospital is part of Harris 
Health System, a public safety net hospi-
tal network in the Texas Medical Center 
where MD Anderson and Baylor St. 
Luke’s also are located.

Having two deaths due to simi-
lar patient-safety deficiencies related to 
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transfusions in two large hospitals in the 
same city is extremely unusual. 

“One Harvard expert said he hasn’t 
seen any national data but couldn’t imag-
ine that adverse events prompting Centers 
for Medicare and Medicaid Services 
reports happen more than half a dozen 
times a year in the nation’s more than 
5,000 hospitals,” the Chronicle reported. 

On June 14, Modern Healthcare 
reported that surveys by CMS and the 

Texas Department of State Health Services 
found MD Anderson wasn’t complying 
with CMS’ conditions of participation 
regarding its governing body; quality 
assessment and performance improve-
ment program; patient rights; and nursing 
and laboratory services.

kTragic Consequences
The CMS survey showed that the female 
patient had experienced serious compli-

CMS Investigators Identified 122 Incidents  
of Mislabeled Blood at Baylor St. Luke’s

Over four months last year, inspectors 
from the federal Centers for Medicare 

and Medicaid Services (CMS) found 122 
incidents in which the staff at Baylor 
St. Luke’s Medical Center in Houston 
labeled blood incorrectly, according to 
The Houston Chronicle. 

In a report CMS issued in February, 
CMS investigators found that in 
November, the medical center’s clinical 
laboratory failed to notice that a blood 
sample had arrived with another patient’s 
blood in it. 

As a result of that failure, a 75-year-
old woman was mistaken for a patient 
who had been in the emergency room 
just before her and was given the wrong 
blood, according to the Chronicle. 

The 75-year-old ER patient died the 
next day due to cardiac arrest.“That fatal 
mistake followed a pattern of blood label-
ing errors at St. Luke’s Medical Center 
last year,” the Chronicle reported.

kPattern of Labeling Errors
CMS cut off funding for heart trans-
plants at St. Luke’s following a yearlong 
joint investigation by the Chronicle and 
ProPublica which documented numerous 
errors that led to patient deaths and surgi-
cal complications following heart surgery. 

The recent patients’ deaths occurred 
at about the same time the Chronicle-
ProPublica reports were published.  

The medical center made the CMS report 
public in March and has since worked to 
fix those errors and eliminate the deficien-
cies, CMS cited.

In its review of the 75-year-old 
patient’s death, CMS found that an internal 
hospital committee had previously identi-
fied problems with the way staff labeled 
blood samples, but the unsafe practices 
continued, the Chronicle reported. 

The hospital also had a “short-staffed 
nursing crew that lacked training in how 
to detect adverse reactions during trans-
fusions and a hospital laboratory with 
too few workers on staff to always catch 
potentially fatal labeling mistakes,” the 
CMS report showed.

In May, Baylor St. Luke’s Medical 
Center President Doug Lawson, PhD, 
posted a letter on the hospital’s website 
explaining the steps staff were taking to 
correct the deficiencies. “Over the next 
few weeks, we will meet with CMS in 
a full-scale review of our hospital, our 
organization, and our operations, pains-
takingly reviewing every policy and prac-
tice we have. I expect the CMS reviews to 
reveal additional areas of improvement,” 
he wrote. 

Along with the letter, Lawson posted 
the CLIA deficiencies reports and 
the medical center’s correction plan. 
The hospital is accredited by DNV GL 
Healthcare.
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cations and then died on Dec. 8, two 
days after receiving a transfusion tainted 
with the bacteria Serratia marcescens, the 
Chronicle reported. S. marcescens is a 
gram-negative bacillus that occurs natu-
rally in soil and water. It is associated with 
common infections, septicemia, and men-
ingitis, Science Direct reported. It is com-
monly acquired in hospitals but rarely 
found in blood transfusions. 

The event has tainted MD Anderson’s 
stellar reputation for patient care and 
safety. In a letter to CMS on June 21, MD 
Anderson President Peter Pisters, MD, 
said U.S. News & World Report ranked the 
hospital as the top cancer center in 2018, 
and that it has been ranked first in 14 of 
the publication’s 17 annual surveys.

k‘Swift and Decisive Actions’
In the same letter, Pisters noted that MD 
Anderson has taken “swift and decisive 
actions” in an effort to ensure compliance 
with Medicare’s conditions of participa-
tion and to address CMS’ statement of 
deficiencies. 

MD Anderson included a corrective 
plan of action and asked for reinstate-
ment of its deemed status. Inspectors 
are expected to return to the hospital 
this month before making a decision on 
the reinstatement. The Joint Commission 
accredits MD Anderson.

In a statement MD Anderson 
issued June 25, the cancer center said it 
reported late last year to the Food and 
Drug Administration (FDA) an inci-
dent involving contaminated platelets that 
contributed to a patient’s death. 

The FDA conducted a review of the 
lab and did not issue any citations, but 
under its policies FDA referred the case 
to CMS. 

“CMS in conjunction with the Texas 
Department of State Health Services con-
ducted surveys of MD Anderson from 
March 29 to April 5 and from May 13 to 
17,” the statement said. MD Anderson 
cooperated with CMS and has submitted 
improvement plans. 

“It is important to note that there have 
been no changes to our participation in 
Medicare and Medicaid programs. MD 
Anderson transfuses as many as 200,000 
blood products each year,” the statement 
added. “Those transfusions carry inherent 
risks, and, for our patients, many who are 
very sick with weakened immune systems, 
those risks are more significant.” 

k‘An Ineffective Process’
In an e-mail to staff about the problems 
at Ben Taub Hospital, Harris Health CEO 
George Masi disclosed the death, explain-
ing that the patient died as a result of “an 
ineffective process in patient monitoring 
and communication of critical lab values.” 
No other details were available at the time 
The Dark Report went to press. 

Harris Health did not report the 
death to CMS. Instead, the federal agency 
learned about the death through a com-
plaint, the Chronicle reported. 

On June 4 and 5, the Texas Health 
and Human Services Commission inves-
tigated the complaint and found defi-
ciencies in patient rights and emergency 
services, CMS said in a letter to Harris 
Health. DNV GL Healthcare accredits the 
Harris Health System.

kLoss of Deemed Status
Each hospital is still feeling the effects of 
the deaths and is responding to deficien-
cies cited in reports that CMS issued after 
investigations into all three events. 

The entire Harris Health System, 
Baylor St. Luke’s Medical Center, and MD 
Anderson Cancer Center, were all placed 
under state and federal authority as a 
result of CMS revoking the deemed status 
for each one, the Chronicle reported. 

Even though all three health sys-
tems will continue as participants in the 
Medicare and Medicaid programs, all 
three also will remain under government 
authority until they demonstrate compli-
ance with CMS’ conditions of participa-
tion, the Chronicle stated.� TDR

—Joseph Burns
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That’s all the insider intelligence for this report. 
Look for the next briefing on Monday, August 12, 2019.

Another clinical labora-
tory company disclosed 
a major breach of its 

patients’ protected health 
information (PHI). On July 
15, Clinical Pathology Lab-
oratories (CPL), a division 
of Sonic Healthcare, issued 
a press release and disclosed 
that it estimated as many as 
2.2 million of its patients may 
have had their data exposed 
in a breach at Retrieval Mas-
ters Credit Bureau d/b/a/ 
American Medical Collec-
tion Agency (AMCA). CPL 
said, “The impact of this 
incident is limited to patients 
whose accounts were referred 
for debt collection and who 
reside in the United States.” 
CPL is providing information 
to those of its patients whose 
PHI may have been exposed 
during this breach. 

kk

MORE ON: Data Breach
AMCA is the same billing 
company that, earlier this 
year, revealed that it had been 
breached, exposing the data of 
more than 20 million patients 
of lab companies BioReference 
Laboratories, LabCorp, and 
Quest Diagnostics. (See TDR, 
June 10, 2019.) AMCA filed a 
bankruptcy action earlier this 
spring, after it disclosed the 

PHI breaches involving the 
patients at the above-named 
three national lab companies. 

kk

NEOGENOMICS 
TO BUILD NEW LAB
Neogenomics of Ft. Myers, 
Fla., is the latest lab company 
to announce that it will con-
struct a new, state-of-the-art 
laboratory facility for cancer 
diagnostics. The lab will be 
150,000 square feet and will 
include corporate headquar-
ters. It will be located in Ft. 
Myers. The estimated con-
struction cost is $50 million 
to $60 million, with a target 
opening date of 2021.

kk

TRANSITIONS
• Sonora Quest Laboratories 
of Tempe, Ariz. appointed 
Sonya Engle as COO. Engle 
previously worked at Lab-
Corp, Quest Diagnostics, and 
Specialty Laboratories.

• Joyce Santis retired from 
Sonora Quest Laboratories, 
effective June 28. She was COO 
and joined Sonora Quest in 
1997. She formerly held man-
agement positions at Tempe 
St. Luke’s Hospital and Baptist 
Memorial Hospital. 

• Deep Lens, Inc., of Colum-
bus, Ohio, named Kevin 
Whiteley as Vice President 
of Provider Sales. White-
ley previously held positions 
at Danaher-Leica BioSys-
tems, Aperio, Xoft,  Skylight 
Healthcare Systems, R2 Tech-
nology, Alaris Medical Sys-
tems, and American Hospital 
Supply Corporation.

DARK DAILY UPDATE
Have you caught the latest  
e-briefings from DARK Daily? 
If so, then you’d know about...
...how researchers at the Broad 
Institute designed a new $50 
genetic test they hope can pre-
dict a person’s risk for obesity 
from birth through adulthood. 
These findings were published 
in the journal Cell. Researchers 
will conduct additional stud-
ies to better understand the 
genetic markers used to pre-
dict the risk of obesity.  
You can get the free DARK 
Daily e-briefings by signing up 
at www.darkdaily.com.
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meets the Lean definition of waste (any activity that does not add 
value to the customer). That is why a laboratory-wide initiative to 

eliminate paper is now underway at Sonora Quest Laboratories. 
One surprisingly effective approach to eliminating paper is to “think auto-

mation!” Sonora’s lab team is using a variety of tools to accomplish this. In 
some cases, a process redesign can make it possible to have instruments and 
automated systems interface directly to digitally move the data they produce. 
Another approach is to use the lab’s existing CRM (customer relationship 
management) software to digitally capture data that comes into the lab as 
paper, then manage that data in ways that are easy for the staff to access. 
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