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FROM THE EDITOR

Negotiations in the lab

ast month, MLO staff attended the Association

for Molecular Pathology (AMP) Annual

Meeting and Expo in Phoenix, AZ. The in-
person conference was cancelled in 2020 and 2021
and held virtually due to COVID-19. This year,
there were 1,855 attendees and 195 exhibiting
companies. The conference provided numerous
plenary and breakout sessions over three days, and
ample opportunity to walk around the expo hall
to learn about the latest technology, innovations,
and patient care improvements.

One of the sessions I attended was called
“Negotiating in a Hostage Session: Tips to Keep
Your Lab Financially Solvent During COVID-19 and the Next Pandemic.”
In this session, Donna Wolk, MHA, PhD, shared her experience with
developing a business plan and acquiring negotiation skills above and
beyond what she had before in order to get the extra money for her lab
during the initial stages of the COVID-19 pandemic. Dr. Wolk serves
as the Division Director for Molecular and Microbial Diagnostics and
Development in the Department of Laboratory Medicine at Geisinger,
an integrated healthcare delivery network in Danville, PA.

Dr. Wolk shared with the audience that she began her self-training by
reading three books:

* Never Split the Difference: Negotiating as if Your Life Depended on it by

Chris Voss
e Crucial Conversations: Tools for Talking When Stakes are High by Kerry
Patterson, Joseph Grenny, Ron McMillan, and Al Switzler

® The Four Agreements by Don Miguel Ruiz

If you are not already familiar with these books, I have summarized
them below.

Never Split the Difference is a handbook of negotiation principles writ-
ten by a former FBI hostage negotiator. The book is a comprehensive
guide to negotiation theory and strategy and aims to provide readers the
tools needed to negotiate successfully.Voss explains that people have two
basic emotional needs—to feel secure and to feel in control. Successful
negotiators are those who understand these two needs and use them to
identify their counterparts’ real desires and fears.

Crucial Conversations argues that many problems are caused by how
people behave when they disagree with others about high-stake, emo-
tional issues. Organizational performance and the quality of relation-
ships improve significantly when people learn the skills to handle crucial
conversations effectively. This book teaches individuals to be persuasive,
not abrasive and the skills needed to master high-stake conversations.

The Four Agreements’ premise is that there are four agreements that
bring back our personal power and reverse failure and accepting “the
way it is.”These agreements are as follows:

1. Be impeccable with your word: Say only what you mean, speak with
integrity, stop internal negative self-talk.

2. Don’t take anything personally: Others see the world with different
eyes; nothing they think about you is really about you—they’re dealing
with their own issues.

3. Don’t make assumptions: These cause misunderstandings between
people. Be aware, ask questions, communicate.

4. Always do your best: Let go of the past, don’t judge your past behavior,
keep trying if you fall short.

Perhaps one or all of these books will be helpful to you as they were
for Dr. Wolk.

I welcome your comments and questions — please send them to me
at cwichmann@mlo-online.com.

By Christina Wichmann
Senior Editor
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Fast Facts

More than 3 million youth
reported using a tobacco
product in 2022

A study released from the U.S. Food
and Drug Administration (FDA) and
the U.S. Centers for Disease Control
and Prevention (CDC) found that 3.08
million (11.3%) U.S. middle and high
school students reported current
(past 30-day) use of any tobacco
product in 2022.
The study assessed eight commercial
tobacco products. Of the students that
reported tobacco use:

2.51 million (16.5%)

were high school students.

530,000 (4.5%)

were middle school students.

2.55 million

reported using e-cigarettes, making

it the most commonly used tobacco

product among all students for the
ninth consecutive year.

13.5%

of non-Hispanic American Indian or
Alaska Native students reported

tobacco use, the highest percentage
of all race and ethnicity groups.

1 million

youth reported using any combustible
tobacco product.

27.2%

of students who reported tobacco use
had grades of mostly Fs.

Source: https://www.cdc.gov/media/re-
leases/2022/p1110-youth-tobaco.html
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Biomarkers that predict
preeclampsia risk

In a study of pregnant women in the
United States, Cedars-Sinai investiga-
tors found that a specific imbalance of
two placental proteins could predict
which women were at risk of developing
a severe form of preeclampsia, a life-
threatening blood pressure disorder.

The study is published in the jour-
nal NEJM Evidence.

The blinded, prospective study of
women initially hospitalized for preterm
hypertension involved 1,014 patients
from 18 hospitals across the nation.

Investigators found that a specific
protein imbalance revealed in blood
tests of the hospitalized pregnant
women provided a way to quantify their
risk of developing severe preeclampsia.
It involves levels of soluble fms-like
tyrosine kinase 1 (sFlt-1) and placental
growth factor (PIGF) in the bloodstream.

NIH’s Climate and Health
Initiative tackles global health
effects associated with a
changing climate

Leaders from the National Institutes
of Health discuss the agency’s plan to
address the risk to human health posed
by a changing climate in a commentary
published in The Lancet. As floods, hur-
ricanes, tornados, wildfires, and heat
waves become more extreme, the risk
to human health grows, exacerbating
existing health threats and creating
new public health challenges around
the world.

The authors, a coalition of leaders
at NIH, outline how the NIH Climate
Change and Health Initiative is unique-
ly poised to lead and engage with
communities and agencies globally to
address the health effects associated
with climate change.

Effect of ivermectin vs placebo
on time to sustained recovery
in outpatients with mild to
moderate COVID-19

A new study showed that among outpa-
tients with mild to moderate COVID-19,
treatment with ivermectin, compared
with placebo, did not significantly im-
prove time to recovery in this trial that
enrolled more than 1,500 participants
in the United States.

A lack of treatment effect was also
seen for secondary clinical outcomes
including hospitalization, death, or acute
care visits. These findings do not support
the use of ivermectin in patients with
mild to moderate COVID-19.

The study was published in JAMA.

Cancer deaths continue
downward trend; modest
improvements in survival for
pancreatic cancer

Overall cancer death rates contin-
ued to decline among men, women,
children, and adolescents and young
adults in every major racial and ethnic
group in the United States from 2015
to 2019, according to the latest Annual
Report to the Nation on the Status
of Cancer.

From 2014 to 2018, overall cancer
incidence, or new cases of cancer,
remained stable for men and chil-
dren but increased for women and
adolescents and young adults. This
year’s report, published October 27,
2022, in Cancer, also highlights longer-
term trends in pancreatic cancer, as
well as racial and ethnic disparities
in incidence and death rates for many
individual cancer sites.

All of the findings in this report are
based on data from before the CO-
VID-19 pandemic.

The report shows that from 2015
to 2019, overall cancer death rates
decreased by 2.1% per year in men
and women combined. Among men,
death rates decreased by 2.3% per year;
among women, death rates decreased
by 1.9% per year. The annual declines
in death rate accelerated from 2001 to
2019 in both men and women.

The declines in death rates were
steepest in lung cancer and melanoma
(by 4% to 5% per year) among both men
and women. Death rates increased for
cancers of the pancreas, brain, and
bones and joints among men, and for
cancers of the pancreas and uterus
among women.

The report showed that cancer in-
cidence rates were relatively stable in
men and women combined from 2014
to 2018. Among men, incidence rates
remained stable during this period, but
among women incidence rates rose by
0.2% per year.

Over the same time period, inci-
dence rates increased for three of
the 18 most common cancers among
men: pancreas, kidney, and testis. In-
cidence rates in men remained stable
for seven of the most common cancers
and decreased for the remaining eight
cancers. For women, incidence rates
increased for seven of the 18 most
common cancers: liver, melanoma,
kidney, myeloma, pancreas, breast,
and oral cavity and pharynx. Inci-
dence rates among women remained
stable for four of the most common
cancers and decreased for the other
seven cancers.
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In men, the greatest incidence rate
increase was seen in pancreatic cancer,
which increased by 1.1% per year, and
the steepest incidence rate decrease
was seen in lung cancer, which fell by
2.6% per year. In women, melanoma
had the steepest increase in incidence,
rising by 1.8% per year, and thyroid
cancer had the sharpest decrease,
falling by 2.9% per year.

Overall cancer incidence rates dur-
ing 2014 to 2018 were highest among
non-Hispanic American Indian and
Alaska Native (AI/AN) people, fol-
lowed closely by non-Hispanic White
people and non-Hispanic Black
people. Overall cancer incidence rates
were lowest among non-Hispanic
Asian/Pacific Islander (API) and His-
panic people.

Incidence rates for all sites combined
decreased among non-Hispanic Black,
non-Hispanic API, and Hispanic men,
but increased among non-Hispanic
White, non-Hispanic API, non-His-
panic AI/AN, and Hispanic women
from 2014 to 2018. Incidence rates were
stable among non-Hispanic White and
non-Hispanic AI/AN men and non-
Hispanic Black women.

Among children younger than 15,
overall cancer death rates decreased
from 2015 to 2019, and incidence
rates remained stable from 2014
to 2018. Overall cancer incidence
rates were stable for non-Hispanic
Black children over this period but
increased for non-Hispanic White,
non-Hispanic API, non-Hispanic A/
AN, and Hispanic children.

NEWS = TRENDS = ANALYSIS :: THE OBSERVATORY

Among adolescents and young adults
ages 15 to 39, overall cancer incidence
rates increased by 0.9% per year from
2014 to 2018. The overall cancer death
rate decreased by 3.0% per year from
2001 to 2005, but the decline slowed to
0.9% per year from 2005 to 2019.

The incidence of breast cancer, the
most common cancer among adolescents
and young adults, increased by an aver-
age of 1.0% per year from 2010 to 2018.

The researchers noted that racial and
ethnic disparities exist for many indi-
vidual cancer sites. For example, from
2014 to 2018, incidence rates for bladder
cancer declined in non-Hispanic White,
non-Hispanic Black, non-Hispanic APJ,
and Hispanic men but increased among
non-Hispanic AI/AN men. Incidence
rates for uterine cancer increased among
women of every racial and ethnic group
from 2014 to 2018 except for non-Hispan-
ic White women, who had stable rates.

From 2015 to 2019, prostate cancer
death rates were stable among non-
Hispanic White and non-Hispanic
Black men but decreased among non-
Hispanic API, non-Hispanic AI/AN,
and Hispanic men. Colorectal cancer
death rates were stable among non-
Hispanic AI/AN men but decreased
in men of all other racial and ethnic
groups. Among women, death rates
for lung, breast, and colorectal cancer
decreased in nearly every racial and
ethnic group.The exceptions were non-
Hispanic API women, among whom
breast cancer death rates remained
stable, and non-Hispanic AI/AN
women, among whom breast cancer

death rates increased and colorectal
cancer death rates remained stable.

This year’s report includes a special
focus on trends in pancreatic cancer
incidence, death, and survival rates.
Although pancreatic cancer accounts
for only 3% of new cancer diagnoses,
it accounts for 8% of cancer deaths and
is the fourth leading cause of cancer
deaths in the United States for both
men and women.

Study finds personalized kidney
screening for people with type

1 diabetes could reduce costs,
detect disease earlier

Taking a personalized approach to kid-
ney disease screening for people with
type 1 diabetes (T1D) may reduce the
time that chronic kidney disease (CKD)
goes undetected, according to a new
analysis performed by the Epidemi-
ology of Diabetes Interventions and
Complications study group.

The finding was published in Diabe-
tes Care and provides the basis for an
evidence-based kidney screening model
for people with T1D.

According to the model’s findings:

* People with AER of 21-30 mg per 24
hours and a HbAlc of at least 9% are
at high risk for developing CKD and
could be screened for urine albumin
every six months.

* Those with AER < 10 mg per 24
hours and a HbAlc < 8% are at lower
risk for developing CKD and could
be screened every two years.

* All others withT1D 25 years could
continue to be screened annually. 9

Which COVID vaccine you get can impact myocarditis risk

Incidence of myocarditis, pericar-
ditis or myopericarditis is two- to
threefold higher after a second dose
of the Moderna Spikevax COVID-
19 vaccine when compared to the
Pfizer BioNTech COVID-19 vaccine;
however, overall cases of heart
inflammation with either vaccine
are very rare, according to a study
in the Journal of the American College
of Cardiology.

The study showed males
younger than 40 years old who
received the Moderna vaccine were
shown to have the highest rates
of myocarditis, which according to
the authors, may have implications
for choosing specific vaccines for
certain populations.

While there have been many
studies on either vaccine, few
studies have been conducted to

directly compare the safety of the
two mRNA vaccines. Researchers
in this study sought to compare the
risk of myocarditis, pericarditis and
myopericarditis between the Pfizer
and Moderna COVID-19 vaccines.
People in the study were 18 years
old or older and had received two
primary doses of either Pfizer or
Moderna vaccine in British Colum-
bia, Canada, with the second dose
between Jan. 1, 2021 and Sept. 9,
2021. Individuals whose first or
second shot were administered
outside of British Columbia or
had a history of myocarditis or
pericarditis within one year prior
to second dose were excluded.
In all, more than 2.2 million
second Pfizer doses were given
and more than 870,000 Moderna
doses. Within 21 days of the

second dose, there were a total of
59 myocarditis cases (21 Pfizer and
31 Moderna) and 41 pericarditis
cases (21 Pfizer and 20 Moderna).
Researchers also looked at rates
per million doses and the rate was
35.6 cases per million for Moderna
and 12.6 per million for Pfizer—an
almost threefold increase after
Moderna shots vs. Pfizer. Com-
paratively, rates of myocarditis
in the general population in 2018,
were 2.01 per million in people
under age 40 and 2.2 per million
in people over age 40.

Rates of myocarditis and peri-
carditis were higher with the
Moderna vaccine in both males
and females between ages 18 and
39, with the highest per million
rates in males ages 18-29 after a
second dose of Moderna.
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Cytomegalovirus infection:
When and why to detect antibodies

By llana Heckler, PhD and Maite Sabalza, PhD

viral inclusion bodies and enlarges infected cells. It is the
largest herpesvirus known to infect humans, with a sero-
prevalence of 60-90% worldwide. * Higher prevalence occurs
in lower socioeconomic groups in developing countries. ? In the
United States, nearly one-third of children have CMV by age
of five, and more than half of adults have it by the age of forty.?
CMYV is transmitted from person to person by direct contact.
The virus is shed in body fluids — with main transmission via
saliva and urine of young children to other children or adults.
Other forms of transmission include sexual contact, blood
transfusions, and organ transplants. In healthy individuals,

c ytomegalovirus (CMV) is a beta-herpesvirus that causes

Earning CEUs

See test on page 14 or online at www.mlo-online.com under the
CE Tests tab. Passing scores of 70 percent or higher are eligible
for 1 contact hour of PA.C.E. credit.

LEARNING OBJECTIVES
Upon completion of this article, the reader will be able to:

1. Discuss the viral family, prevalence, and transmission route
of cytomegalovirus (CMV).

2. List the vulnerable populations and complications of CMV
transmission.

3. Describe CMV testing currently used in prenatal, fetal, and
newborn testing.

4. Discuss future suggestions for the screening of newborns for
CMV and its utility worldwide.
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CMYV infection is often asymptomatic, but it may be fatal in
immunocompromised patients.* Symptoms of CMV in mild
cases are described as flu-like and include fever, sore throat,
fatigue, and swollen glands. More serious cases, such as those
occurring in people with weakened immune systems, exhibit
symptoms affecting the eyes, lungs, liver, esophagus, stomach,
and intestines.

Primary infection occurs in those who have never been in-
fected before. As with other herpes viruses, CMV remains latent
in the host after the first infection and may reactivate at a later
period. Reinfection occurs when a person is infected with a
different viral strain.

CMV is the leading viral cause of congenital defects. CMV can
cross the placenta and infect the fetus after primary infection,
reactivation, or reinfection of the mother. The transmission is
most likely in women with a primary CMV infection, and the
risk of transmission increases throughout the third trimester.>®
Infection occurs in 0.5% to 2.5% of neonates, and most babies
with symptoms at birth (5%) have long-term effects includ-
ing sensorineural hearing loss, microcephaly, chorioretinitis,
and motor disabilities.” A large percentage of asymptomatic
newborns (15%) subsequently suffer impairments, most often
hearingloss.”® Furthermore, CMV infection is the most prevalent
and dangerous opportunistic infection following solid organ
transplantation (SOT) or hematopoietic stem cell transplanta-
tion (SCT) and in HIV patients.>® CMV infection has also been
linked with atherosclerosis, glioblastoma, and other diseases.'*

There is no vaccine available to prevent CMV infection
but there are antiviral drugs to treat immunocompromised
individuals. Antiviral medication may improve hearing and
developmental outcomes in infants with congenital cytomega-
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>

Anti-CMV IgG
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Anti-CMV IgM

CMV Full Antigen

() cmvge

Primary Infection

Figure 1: Antibody kinetics in CMV infection.

Serology in adults and infants older than 12 months
Initial infection leads to the production of CMV-specific im-
munoglobulin M (IgM) antibodies that persist in the blood for a
short period of time and later to the production of IgG antibod-
ies that can persist forever (Figure 1).** The main challenge
with IgM antibody detection is that some individuals can have
persistent IgM levels for over a year."” IgM can be also detected
in reactivation or reinfection. Therefore, the detection of IgM
does not confirm an active primary infection. Furthermore, IgM
antibodies are not highly specific and false positive results may
occur.’® A primary CMV infection can be distinguished from
a past infection by measuring immunoglobulin G (IgG) sero-
conversion (follow-up collection samples required) and/or IgG
avidity. IgG avidity tests evaluate the binding strength of IgG
antibodies to the virus. Low-binding strength (low avidity) IgG
antibodies are produced in response to initial CMV infection,
and over the course of 2-4 months, develop into high binding
strength (high avidity) (Figure 1)."” Therefore, high avidity IgG
would indicate a past infection while low avidity IgG would
indicate a primary infection. Due to the potential complications
of CMV infection, particularly in pregnant women, is impor-
tant to distinguish between primary infection, past infection,
reactivation, and reinfection.

CMV testing in pregnancy

In the United States, routine screening for CMV infection during
pregnancy is not recommended by the Centers for Disease

Detection

Information gained

Convalescent Phase

Primary infection detection

Recurrent Infection

infection after maternal primary infection.These estimates are
based on data from the MFMU Network Randomized Trial to
Prevent Congenital Cytomegalovirus.”? This CMV calculator
predicts cCMV infection in the context of primary maternal
CMYV infection and no ultrasonographic indications of congenital
infection. Having this information may aid in patient counseling
and decision making.? This calculator considers the results of
an IgM antibody test, IgG avidity, and presence or absence of
virus in maternal plasma.

Serological assays using glycoprotein B (gB) as an antigen
for IgG antibody detection in pregnant women are included in
some guidelines for screening pregnant women in Europe.”??
In general, the IgG antibody response to CMV gB is delayed by
up to 100 days (Figure 1; Table 1).® Therefore, IgG antibodies
against gB indicate a past infection and a recent or primary
infection can be excluded. These results are comparable to
the finding of high avidity IgG antibodies. However, only 82%
of CMV-infected individuals produce IgG antibodies against
gB.?” Consequently, a negative result can be a false-negative.
Therefore, it is highly recommended to look at a combination of
IgM, IgG seroconversion, IgG avidity, and antibodies against gB.

Fetal population testing

When an active infection is detected in a pregnant woman, the
next step is to check fetal infection. There are two prenatal tests
that can be used: non-invasive (ultrasound examination) and
invasive (amniocentesis). CMYV isolation from amniotic fluid

Discrimination between

parameter

active primary vs. reactivation/reinfection

Active infection Not possible Not possible

IgM Past infection: Persistant IgM is IgM can be detected du_ring _ IgM can be detecetd during primary, recurrent, or
possible. primary, recurrent, or reinfection | reinfection
Past infection: Indicates past CMV | Possible Possible

infection but does not indicate

1gG seroconversion

Past infection by detecting IgG antibodies against

196 when infection occurred. late stage markers (anti-gB IgG) (only 82% of the
population)
Primary infection: Low avidity IgG | Possible Possible
B antibodies Detected low avidity IgG High vs. low IgG avidity antibodies
lgG avidity antibodies

Past infection: High avidity IgG
antibodies

Table 1: Serological testing in CMV infection.

MLO-ONLINE.COM DECEMBER 2022 | 9



CONTINUING EDUCATION :: CYTOMEGALOVIRUS INFECTION

Population Molecular testing

Detection of active infection
Pregnant

woman

Not possible to differentiate primary
infection from reactivation/reinfection.

The combination of all serology parameters will aid in determining if the
infection is primary, secondary, or reinfection.

Serology

Seroconversion Avidity

Fetus Amniocentesis: Detection of active infection

Not relevant

Detection cCMV transmitted by mother

D within the first 2-3 weeks after birth.

Not relevant

Transplant Detection of active infection before and
(OLGIIGIATIE] M after transplantation

Not relevant

IgG detection
important for risk
assessment

Not relevant Not relevant

Table 2: Relevant laboratory testing for different at-risk populations for CMV infection.

(amniocentesis) has been established as the gold standard due
to its high sensitivity and specificity. However, amniocentesis
has risks for the pregnant woman and fetus.*® On the other
hand, when fetal abnormalities are detected by ultrasound and
the pregnant woman has low IgG avidity antibodies, the fetus
has a higher risk of being infected. Therefore, the newborn will
need to be monitored to confirm or rule out cCMV infection.”

Newhorn testing

Molecular testing, such as quantitative polymerase chain reac-
tion (qPCR), is the gold standard for cCMV detection in new-
borns within the first 2-3 weeks of life to distinguish congenital
from a postnatal infection acquired during or after delivery
(Tables 1 and 2).%>*' Saliva and urine are the preferred sample
types for testing because they contain high viral loads of CMV.
However, blood can also be used.The CDC recommends first
testing saliva and then confirming positive samples with urine
because CMV is also shed in breast milk. Therefore, confirmation
with urine will help to rule-out false positives from breast milk."”

If the newborn is negative, the baby is considered uninfected,
and no further tests are warranted. If a newborn is infected as
indicated through a positive result from molecular testing, the
newborn will be monitored for hearing loss or other sequela,
thus increasing opportunities for early intervention.®

Serological testing for newborns within the first 2-3 weeks
is not recommended because IgM antibodies are only present
in 70% of infected newborns.'* Additionally, newborn IgG anti-
bodies mainly come from the mother and transfer through the
placenta to the fetus.*® As with molecular testing, serological
tests will not distinguish prenatal from perinatal CMV infection
after 2-3 weeks of life.'

As mentioned above, a large percentage of infected newborns are
asymptomatic at birth but develop symptoms later.”*Therefore, it
can be helpful to screen newborns at birth. Several studies support
the need of neonatal screening to identify earlier infected infants at
risk to develop neurological sequelae and provide the appropriate
treatment to reduce and treat CMV diseases.* In the United States,
universal screening is not included in routine newborn screening.
The CDC is investigating dried blood spot (DBS) to be used for
this purpose.”” This is important because DBS are collected from
all newborns for metabolic screening and sometimes for detection
of newborn disorders.”>* In fact, there are already commercially
available assays to detect cCMV in newborns through DBS.%
Interestingly, some states have already implemented universal
screening. In February 2022, Minnesota become the first state in
the nation to screen every newborn for cCMV.%”
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Transplantation population testing

Another population that is at risk of developing complications
from CMV infection are recipients of organ or hematopoietic
stem cell transplantation.

Direct detection of CMV by molecular testing is suggested for
detecting and monitoring current infections in transplant recipi-
ents (Table 2). Transplant donors must be also tested for CMV
active infection prior to donation.??®® On the other hand, serologi-
cal testing is recommended for transplant donors and recipients
to reduce the risk of a primary infection and reactivation.’%

Conclusion

CMV is a common virus that can infect people of all ages.
As does herpes virus, CMV remains latent in the human
body. Therefore, the virus can be reactivated after primary
infection and induce an active infection. Inmunocompro-
mised individuals are the main population at risk to develop
complications from CMV primary infection, reactivation, and
reinfection. These include pregnant women, newborns, and
transplant recipients. Depending on the at-risk population,
either serology or molecular testing are performed to detect
an active infection or differentiate a primary infection from
reactivation or reinfection.

A combination of molecular testing and serology provides
the most accurate diagnosis of CMV infection. Due to the
complications associated with a primary infection in pregnant
women, it is important to raise awareness about CMV infection
and implement initiatives to reduce the risk of transmitting
the virus to the fetus. Furthermore, monitoring newborns is
essential for identifying the infection quickly and administer-
ing the appropriate treatment. However, in some countries,
prenatal or universal newborn screening is not recommended.
One of the factors influencing that decision is the cost as-
sociated with testing. Nonetheless, it would be interesting
to investigate the long-term consequences and costs of not
screening these two populations.

Vaccine candidates are now being evaluated in clinical
studies.* The approval of a vaccine to prevent CMV infec-
tion will have a significant impact on the groups at risk. In
addition, there may be a shift in the role of serology in terms
of monitoring the immune system’s response to vaccines.
While waiting for a vaccine, those at risk should adopt proper
hygiene practices to avoid CMV infection. For instance, fre-
quent handwashing and avoiding touch with another person’s
saliva, especially avoiding contact with the saliva and urine
of small children. 9
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Like you, we understand there is a patient behind every answer—and that’s what matters most.
For more information, call 800-332-1042, or visit us at osomtests.com
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Drug of abuse testing and therapeutic

drug monitoring

By Rajasri Chandra

duces a biological effect when administered to a living

organism. Drugs are classified in various ways. One widely
used classification system is the Anatomical Therapeutic
Chemical Classification System (ATC system).! In this system,
drugs are classified based on the active ingredients for the
organ or system on which they act and their therapeutic,
pharmacological, and chemical properties. Pharmaceutical
drugs, also called medicine or therapeutic drugs, are chemi-
cal substances used to treat, cure, prevent, or diagnose a
disease or to promote well-being. Depending on the level
of control, these drugs are classified as prescription drugs
or over-the-counter (OTC) drugs. US Pharmacopeia (USP)
currently categorizes a drug or drug component under one of
49 different therapeutic classes such as analgesics, including
opioids and non-opioids; anesthetics; central nervous system
agents, including amphetamines; and so forth.? There are
some drugs that mimic or alter the neurotransmitters in the
central nervous system and thereby when consumed, alter
perception, mood, consciousness, cognition, or behavior of
the person.? People who consume such drugs for pleasure
suffer from substance abuse. When a person is unable to
stop consuming a drug(s) and the drug(s) takes control of
the person, the situation is called drug addiction.

I n pharmacology, a drug is a chemical substance that pro-
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Problem of substance abuse

Substance abuse is a serious concern globally, including the
United States. According to results from the 2020 National
Survey on Drug Use and Health (NSDUH) conducted annu-
ally by the Substance Abuse and Mental Health Services
Administration (SAMHSA), 40.3 million people aged 12 or
older had a substance use disorder (SUD) in the past year,
including 28.3 million with alcohol use disorder, 18.4 mil-
lion with an illicit drug use disorder, and 6.5 million with
both alcohol use disorder and an illicit drug use disorder
(see Figure 1).*

Deaths due to drug overdoses have been on the rise for years
in the United States, but the COVID-19 pandemic worsened
the situation further. Based on a provisional report from the
Centers for Disease Control and Prevention (CDC), there were
more than 100,000 deaths from drug overdose in 2021. The
CDC data shows annual deaths were nearly 50% higher in
2021 than in 2019 (see Figure 2).°

People in all phases of life can be addicted to a drug of
abuse, which can have various consequences:
¢ Teens who use drugs may do poorly in school or drop out.®
Using drugs at an early age, when the brain is still developing
may cause lasting brain changes and put the user atincreased
risk of dependence in adult life.”
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Past Year SUD

40.3 Million People
(14.5%)

No Past Year SUD
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(85.5%])
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Gocaine Use Disorder | 1.3M
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Heroin Use Disorder §| 591,000
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Number of People with Specific Past Year SUD

Figure 1. People aged 12 and older with a past-year substance use disorder (SUD): 2020.

e Adults who use drugs may have problems of clear think-
ing, remembering, and paying attention. Drug addiction
impairs social behaviors and affects work performance and
personal relationships.

e Parents’ drug use results in chaotic, stress-filled homes and
probable child abuse and neglect.® Such conditions harm the
well-being and development of children, and they also may
resort to drug abuse.’

e Pregnant women who abuse drugs during pregnancy risk
premature and underweight babies. This situation also affects
the child’s ability to learn and behavior later in life.” The child
may also become dependent on opioids or other drugs used
by the mother during pregnancy, a condition called neonatal
abstinence syndrome (NAS).

Scientific reasons behind drug addiction
Drug addiction manifests as a behavioral disorder where
the patient exhibits compulsive drug-seeking behavior. It is

a brain disorder, that is caused by functional changes to the
brain circuits involved in reward, stress, and self-control.
Brain images of people with addiction have shown changes
in the areas of the brain that control judgement, decision-
making, learning, memory, and behavior." Those changes
may last a long time after a person has stopped taking drugs.
Addiction is dependent on various factors, including genetic
and environmental factors. Figure 3 shows the factors that
impact drug addiction.?

Drug testing

Situations requiring drug testing

Drug addiction is preventable and treatable. If left untreated,
it can last a lifetime and may lead to death. Drug addic-
tion can be determined by drug testing. Although, drug
testing may be required for clinical or nonclinical reasons.
A clinical reason would be when a doctor requests drug

12 Month-ending provisional number and percent change of drug overdose deaths
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Figure 2. Based on CDC data available for analysis on August 16, 2022.
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Figure 3. Factors influencing drug addiction.

testing to monitor if a patient is taking the right amount of
a prescribed opioid medication. Nonclinical reasons include
the following:

e Employment: Employers may request drug testing before
recruitment or on-the-job.

e Sports: Athletes may be required to get tested for drugs
before and/or after a competition.

e Legal or forensic purposes: Court cases may order drug

Specimen

Type

Availability

Chaotic
home
& abuse

testing for criminal trial or motor
vehicle accident investigation.

Specimen types for drug testing
The U.S. Department of Health
and Human Services (DHHS)
set guidelines for drug testing.
Laboratories performing drug
testing include a centralized
clinical chemistry laboratory,
point-of-care (POC) facilities,
physician’s office labs, and
emergency centers. Urine is
the most used sample type for
/ drug testing. The other possible
matrices are hair, blood, sweat,
and oral fluid (saliva). Every
specimen type has its pros and
cons as shown in Table 1.7

Parent’s use
& attitude

b

\ Peerinfluences

Community
_—  attitudes

Poor school
achievement

Drug of abuse testing

Drug abuse testing gener-

ally follows two steps: initial
screening followed by a confirmatory test.” Initial drug
screening is carried out most of the time using an immu-
noassay. In the immunoassay method, an antigen (drug)
and antibody are made to bind to identify drug analytes.
The antibodies are produced to be drug specific. A known
amount of antibody is added to a specimen, along with a
drug that has been labeled to distinguish it from the drug
in a donor’s urine specimen. The labeled drug and the unla-
beled drug (if any) compete
for the antibody to form an
antigen-antibody complex.

* Easy to collect * Easy to adulterate or substitute The ratio of the labeled
e Available in sufficient quantity | ® Window of detection 48-72 hours on an average d unlabeled d b d
¢ Higher concentration of parent | ® May require observed collection and unia F e rug boun
Urine drug compared to in blood * Some individuals experience “shy bladder” syndrome and to the antibody allows the
-:Nerlll-(esearched testing Eannoi produce a:(specimen o indicat measurement of the amount
echniques e Cannot measure frequency of drug use, nor can it indicate . , .
* Availability of POC tests severity of addiction of dl‘}lg in thz(;lonotr s urlnef
— - specimen. vantages o
e Easy to collect e Limited specimen volume : .
* Reduced risk of adulteration e Salivation reduced by stimulant used lmmunoassays are thelr. case
e Parent drug (not the metabo- * Possibility of contamination with residual drug in mouth that of use, fast turnaround times,
WIEIRFITTE  lite) can be detected does not correlate with blood concentrations lower costs, and results may
e Detects recent drug use (up e Cannot detect drug use beyond 48 hours o be qualitative or semi-qual-
to 48 hours) * Cannot measure frequency of drug use, nor can it indicate C s
* Availability of POC tests severity of addiction Ltat“f’i—‘l- gnmunoassays may
e of different types:
e Long detection window (up to | * Takes approximately 5 to 10 days from the time of drug use e E . yP
90 days) for detection nzyme immunoassays
Hair * May be able to detect changes | ¢ Costly and time consuming to prepare specimen for testing (EIA)
in drug use over time (from * Usually a longer turnaround time for results e Cloned enzyme donor
7-10 days) -Egéfﬁg:Lcable if the donor has shaved or is void of head/ immunoassay (CEDIA)
— ¢ Fluorescence polarization
: Generally, detects recent use : Narrow detection window of 2-12 hours ) immunoassay (FPIA)
Established laboratory test Invasive specimen collection (venipuncture) that requires L A .
Blood method phlebotomist e Kinetic interaction of mic-
* Rarely conducted in POC setting roparticles in solution (KIMS)
— — - _ * Microplate enzyme-linked
* Detects recent use (fewer than | * Few facilities & limited expertise for testing immunosorbent assay (ELISA)
24 hours with a sweat swipe) ¢ Risk of accidental or deliberate removal of the sweat patch Speci that it
or allows for cumulative testing | collection device pecimens that are positive
with the sweat patch (worn for | ¢ Unknown effects of variable sweat excretion among by immunoassay need to be
Sweat EP to 7-14 days) hod i(?dliVidUﬂSI + collect oh availab o confirmed using a different
* Easy, noninvasive metho * Only a single sweat collection patch available so multiple . .
* Difficult to adulterate analyses cannot be done if needed (i.e., more than one analytical method. A confir
positive initial test) matory test method needs
* Requires two visits, one for patch placement and one for to identify and quantify the
patch removal drug or drug metabolite. The

Table 1. Drug testing specimen types and their pros and cons.
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Medicine Type Example

Antibiotics Vancomycin, Gentamycin,
Amakacin
Heart drug Digoxin, Procainamide, Lidocaine

Anti-seizure drug Phenytoin, Phenobarbital

Autoimmune disease Cyclosporine, Tacrolimus

Bipolar disorder Lithium, Valproic acid

Table 2. Examples of medicine types requiring therapeutic monitoring.

analytical method used for the confirmatory drug test must
combine gas (GC) or liquid (LC) chromatographic separation
and mass spectrometric (MS) identification. Urine specimens
must undergo a specimen preparation process (i.e., extraction)
prior to GC/MS analysis and may require preparation prior
to LC/MS/MS analysis.

Therapeutic drug monitoring

Some therapeutic drugs also need testing in certain circum-
stances. Therapeutic drug monitoring is required to measure
the amount of a medicine or its metabolites in the blood/
plasma or serum at a specific time point to determine if a
patient’s drug concentrations are within the therapeutic range
and are neither subtherapeutic nor potentially toxic. It is
used to determine the best dosages for patients on certain
hard-to-dose medicines.'

Some of the most common medicines that need monitoring
are shown in Table 2.

The methods used for therapeutic drug monitoring are
high performance liquid chromatography (HPLC), HPLC
combined with mass spectrometry, or immunoassays such
as enzyme immunoassay (EIA), fluorescence polarization
immunoassay (FPIA), and microplate enzyme-linked immu-
nosorbent assay (ELISA).

Deaths due to drug overdoses have
been on the rise for years in the United
States, but the COVID-19 pandemic
worsened the situation further.

Conclusion

Drug abuse devastates families and is a great menace for
the society. Drug addiction in individuals results in broken
families, increased crime, accidents, death, overburdened jails
and prisons, reduced employee productivity, increased costs
on foster care, healthcare, and treatment.

As prevention is better than cure, all efforts should be made
to prevent drug abuse in individuals. Strict supervision by
parents of their children, family-based, school-based and
community-based programs to educate on the ill effects of
drug abuse and how to control mind and temptations should
be followed.

Moreover, early and accurate detection of substance abuse is
essential and the first step towards identification and treatment
of the individuals under influence of drugs. )
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Hidden fentanyl:
A harrowing holiday reminder

By Rorie Madigan, MT(ASCP)

hether to accept and eat candy is a widely known
W quandary children face. It’s the predictable caution-

ary tale to avoid strangers. But what happens when
every day, seemingly innocent candy exchanges become a real
threat? At Kindergarten Meet the Teacher Night, my 5-year-old
daughter accepted a piece of candy from another little girl, put
it in her mouth, and then tried to hide it from me because she
knew I wouldn’t want her eating candy I didn’t buy her. What
should be a harmless childhood rite of passage at best, or an
inconvenient sugar high at worst, suddenly has the potential
to be deadly.

In September of 2022, the United States Drug Enforcement
Administration (DEA) seized 15,000 “rainbow fentanyl” pills
in New York City concealed in a LEGO box, and 40% of them
contained lethal doses.! That same month, the Pasadena
Police Department seized more than 300,000 fentanyl pills,
included among them were the rainbow fentanyl pills. And in
Wethersfield, CT, two men were arrested attempting to sell
rainbow fentanyl pills hidden in Nerds candy boxes and Skittles
candy bags. The undercover DEA agents found thousands of
brightly colored fentanyl pills hidden in candy boxes inside
the dealer’s car.

Whether the rainbow fentanyl pills are being pushed to
children or not, they are made to look like something a child
may want to try. According to New York’s Special Narcotics
Prosecutor Bridget G. Brennan, “Using happy colors to make
a deadly drug seem fun and harmless is a new low, even for
the Mexican cartels. Fentanyl is already involved in more
than 80% of overdose deaths in the city. If you take any drug
sold on the street or through the internet, regardless of its
medicinal markings or festive appearance, you risk your
life.”* The jury is still out on whether a drug dealer would
give away their product for free just to target children, as
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this would negatively impact their profit and bottom line.
Some believe the rainbow pills are a tactic by cartels to avoid
detection by law enforcement.

To not get caught up in the “why” debate, lets instead focus
on what we know with certainty is plaguing our communities
daily — odorless, colorless, and tasteless fentanyl, concealed
in fake oxycodone pills, cocaine, heroin, ecstasy, metham-
phetamine, and others. Drug dealers have figured out that
illicitly produced fentanylis cheap and easy to manufacture.
In addition, fentanyl is highly potent and addictive, which is
why we’re seeing an increase in fentanyl contamination of
the street drug supply. It is being added to many different
drugs to turn recreational users into addicted customers. In
some cases, individuals are not even aware they have taken
fentanyl, and those that are, are playing a very dangerous
game.? From April 2021 to April 2022, synthetic opioids
like fentanyl, were responsible for nearly 90% of reported
deaths, according to the latest Centers for Disease Control
and Prevention (CDC) data.® Fast forward to September
2022, where now fake oxycodone pills have evolved into
pills disguised as candy.

The case for fentanyl testing

Being in the drug testing field, I am acutely aware of the
dangers associated with opioid use. As a result of the evolving
fentanyl contamination issue, two questions come to mind:
1. If someone unknowingly takes fentanyl and they are lucky
enough to wake up in an emergency department (ED) post-
treatment, how does the hospital, patient, and/or the patient’s
family know that fentanyl was the reason for this overdose?
The patient may admit to using whatever drug they thought
they purchased but won’t know that the added fentanyl is
what sent them to the ED, unless testing is performed.



2. Thinking even more broadly, how does a community know
its drug supply is contaminated with fentanyl? While “drug
checking” test strips at the point-of-use exist to test the drugs
themselves and potentially prevent fentanyl overdoses, many
states consider them to be contraband.* Therefore, these
test strips are illegal in many cases, even though they can
save lives and community resources dedicated to overdose-
related emergency incidents.

Identifying whether fentanyl is present in a community
serves as a warning sign—not only at the community level,
but at the individual patient level, as well. To support drug
policies and rehabilitation efforts, a community must know
fentanyl is present and is an ongoing, active threat.

Treatment of substance use disorders and identification
of fentanyl contamination start with a laboratory test. There
are several types of laboratory tests available to detect the
presence of fentanyl with different sample types depending
on the test. For example, several laboratory diagnostics manu-
facturers offer urine drug screening and serum toxicology
which is performed viaimmunoassay methods on automated
chemistry and dedicated drug testing analyzers. Rapid urine
drug testing, which is considered point-of-care testing, also
is available as cups, strips, and cartridges, and is manually
performed and interpreted. Additionally, there is oral fluid
testing to screen for the presence of fentanyl. Regardless of the
screening method, it is always recommended that laboratories
confirm preliminary results with a confirmatory method such
as liquid chromatography followed by tandem mass spectrom-
etry (LC-MS/MS).

Drug screening for fentanyl, and specifically norfentanyl (the
major metabolite of fentanyl) serves a vital purpose as the first
line of defense in combating this fentanyl contamination crisis.
Since fentanyl is primarily excreted as metabolites, with only
~10% of the drug remaining unchanged in urinary excretion,
itis imperative the screening assay detects norfentanyl. This
helps reduce the risk of false negatives.® It is simply not enough
to offer just any fentanyl-specific screening test. Laboratories
must offer a fentanyl-specific test that demonstrates excellent
sensitivity and specificity for detection of fentanyl and excellent
cross-reactivity with norfentanyl.

If test strips are not available to test the drug itself and if
laboratories aren’t testing patient samples for fentanyl, there
is no way for physicians, patients or anyone else involved to
know of its presence. This lack of information could hinder a
patient’s treatment plan, including a patient’s ability to secure
space in a treatment facility, for example.

Treatment of substance use disorders
and identification of fentanyl contami-
nation start with a laboratory test.

Conclusion

Fentanyl drug screening provides that critical level of
awareness needed to help facilitate proper treatment, pre-
vent overdoses or recurrent overdoses, guide public health
initiatives, and ultimately save lives—not just on Halloween,
Thanksgiving, or Christmas—but on any day of the year. Itis
imperative that collective community resources such as hos-
pital systems, laboratory diagnostics companies, government
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or local/state agencies, treatment centers, police or sheriff’s
departments and other organizations work together to help
put an end to this “hidden” epidemic. Empowered labo-
ratories offering fentanyl testing deliver vital test results,
enabling actionable efforts that drive towards a safer and
healthier population.é

REFERENCES

1. Trafficker-quantities of “rainbow fentanyl” arrive in New York. DEA.
Accessed October 25, 2022. https://www.dea.gov/press-releases/2022/10/04/
trafficker-quantities-rainbow-fentanyl-arrive-new-york.

2. Fentanyl: What you need to know - national coalition against prescription
drug abuse. National Coalition Against Prescription Drug Abuse. Published
December 1, 2021. Accessed October 25, 2022. https://ncapda.org/fentanyl/
?gclid=EAlalQobChMIssyzlprW-glVF47ICh1KBg-PEAAYAIAAEgKggvD_BwE.

3. Products - vital statistics rapid release - provisional drug overdose data.
Cdc.gov. Published October 12, 2022. Accessed October 25, 2022. https:/
www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm.

4, Facher L. Fentanyl test strips could help save lives. In many states,
they're still illegal. STAT. Published September 8, 2022. Accessed October 25,
2022. https://www.statnews.com/2022/09/08/fentanyl-test-strips-could-help-
save-lives-in-many-states-theyre-still-illegal/.

5. Huhn AS, Hobelmann JG, Oyler GA, Strain EC. Protracted renal clear-
ance of fentanyl in persons with opioid use disorder. Drug Alcohol Depend.
2020;214(108147):108147. doi:10.1016/j.drugalcdep.2020.108147.

Rorie Madigan is currently a Global Drug Testing Marketing and
Product Manager for Siemens Healthineers. She has a B.S. in Medical
Technology from the University of Delaware and began her career in
the microbiology laboratory at Christiana Hospital in Newark, DE. In
2007, she joined Siemens Healthineers where she has held multiple
roles in Technical Support, Education, Consulting, and Marketing.

TR

A~}

Process, review, and release gPCR & rtPCR results

Amplify your impact in the lab

Accelerate the release of high confidence results,
and gain additional insight, with ARQ.

“2indigo

bioAutomation

See the benefits for yourself:
indigobio.com/arq

Questions | 317.493.2400 | arg@indigobio.com

MLO-ONLINE.COM DECEMBER 2022 | 21



https://www.dea.gov/press-releases/2022/10/04/
https://ncapda.org/fentanyl/
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.statnews.com/2022/09/08/fentanyl-test-strips-could-help-save-lives-in-many-states-theyre-still-illegal/
https://www.statnews.com/2022/09/08/fentanyl-test-strips-could-help-save-lives-in-many-states-theyre-still-illegal/
https://www.statnews.com/2022/09/08/fentanyl-test-strips-could-help-save-lives-in-many-states-theyre-still-illegal/
mailto:arq@indigobio.com

MOLECULAR DIAGNOSTICS :: ANTIMICROBIAL RESISTANCE

P'ai

"

F[hoto by designer491@bigstockphoto.com

Molecular diagnostics in treating
lower respiratory tract infections with
consideration for antimicrobial resistance

By Faranak Atrzadeh

concern around antimicrobial resistance (AMR) has con-

tinued to grow, albeit a bit further in the background. In
2019, AMR was the direct cause of at least 1.27 million deaths
(See Figure 1). When stepping back to consider global deaths
associated with AMR, that number increased to 4.95 million.!
COVID-19 has only exacerbated existing concerns. Earlier this
year, the Centers for Disease Control and Prevention (CDC)
reported that drug-resistant infections in hospitalized patients
rose by 15% from 2019 to 2020,? confirming the fears of many
frontline workers and epidemiologists that COVID-19 admis-
sions resulted in over-prescription.

In order to combat this growing threat, the global healthcare
community is researching a number of both drug-based and
non-drug-based solutions. Drug-based approaches pose a
number of immediate and long-term challenges. The World
Health Organization’s (WHO) report titled“2021 Antibacterial
agents in clinical and preclinical development: an overview
and analysis” characterizes the current number of antibacte-
rial drugs in preclinical and clinical development as stagnant
and far from meeting global needs.? Further, the same WHO
analysis showed that in 2021 there were only 27 new antibiotics
in clinical development against priority pathogens, compared
to 31 products in 2017.

D espite global focus on the COVID-19 pandemic, the

22 | DECEMBER 2022 MLO-ONLINE.COM

Lower respiratory tract infections and AMR
Lower respiratory tract infections (LRTIs) such as pneumonia
pose a particular threat to antimicrobial resistance for a number
of reasons. First, these infections are highly prevalent in global
populations. In 2015, it was estimated that LRTIs caused 2.74
million deaths worldwide.* High rates of antimicrobial resis-
tance have been observed for the pathogens responsible for
LRTIs.? In a 2021 study, researchers processed a total of 7,038
samples of sputum and bronchial aspirate according to the
standard microbiological methods. In these samples a “very
high rate of resistance” (98-100%) was observed among Aci-
netobacter baumannii isolates to Amoxicillin/Clavulanic acid,
Cefotaxime, Ciprofloxacin, Ertapenem, Gentamicin, Imipenem,
and Trimethoprim/Sulfamethoxazole.®

Where COVID-19 has already exacerbated concerns around
AMR more generally,” the virus’ targeting of the respiratory tract,
particularly in its earlier mutations, only adds to the types of
respiratory symptoms being treated with inappropriate anti-
biotics.The high rates of antimicrobial resistance are not really
surprising due to how similarly many LRTIs present and the
common approach of prescribing broad spectrum antibiotics.

Pneumonia, one of many LRTIs raising concerns, is among the
most common reasons for inpatient antibiotic use and overuse.®
Hospital-associated pneumonia (HAP) accounts for 22% of all
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nosocomial infections and ventilator-associated pneumonia
(VAP) mortality rates range from 20% to 60%.”

As such, a number of recent studies have examined best
practices for antibiotic stewardship when it comes to lower
respiratory tract infections and found inappropriate initial
antimicrobial therapy is associated with increased mortality
in patients with pneumonia.

Historically, providers prescribed long durations of antibi-
otics for pneumonia because of concerns that short courses
could lead to disease relapse or progression.® Recent studies,
including multiple randomized controlled trials and systematic
reviews, have demonstrated that shorter antibiotic therapy is
safe and equally effective for most patients with pneumonia,
avoiding longer antibiotic treatment that puts patients at risk
for antibiotic-associated adverse events, C. difficile infection,
and multi-drug resistant organisms (MDROs).® That same
study found that more than two thirds (67.8%, 4,391/6,481) of
patients received excess antibiotic therapy duration, largely
due to excessive prescribing at discharge.®

A study’ published in 2021 assessing antibiotic de-escalation
in patients with nosocomial pneumonia showed that more de-
escalations occurred when diagnostic tests were ordered; and
importantly, in these patients de-escalation was associated
with fewer antibiotic days (mean 9 vs. 11), reduced episodes
of C. diff infection (2.2% vs. 3.8%) and shorter hospital days
(mean 20 vs. 22 days), shorter ICU stays, less time on ventilator,
reduced acute kidney injury (AKI) and reduced initiation of
renal replacement therapy.” Moreover, there was no difference
in in-hospital mortality, 14-day all-cause mortality, readmission
for any indication, or treatment re-escalation in patients who
received de-escalation versus no de-escalation

These studies demonstrate that excess antibiotic treatment is
not associated with lower rates of any adverse outcomes (that is,
death, readmission, emergency department visit, or C. diff infec-
tion). In fact, each excess day of antibiotic therapy is associated
with 5% increased odds of experiencing an antibiotic-associated
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adverse event, and an estimated 1.03-fold increase in the odds
of AMR associated with each additional day of antibiotics.

Testing methodologies

For LRTIs and other infections, microbiological cultures are
widely used as the standard of care for identifying the pres-
ence of pathogens, and empirical broad-spectrum antibiotic
therapy is initiated while waiting for the results. Limitations of
microbiological cultures are well-acknowledged. These limita-
tions are attributable to results taking several days, as well as
factors such as dependence on microbial growth, growth being
affected by sample transport time and temperature, or being
inhibited by prior antibiotic treatment, contributing to sensitivity
challenges. These limitations further confound the diagnostic
picture in patients undergoing a long-term hospital or ICU
stay for whom clinicians usually order subsequent cultures at
multiple intervals throughout a patient’s stay.

Alternative testing approaches can support antibiotic steward-
ship and limit the use of broad-spectrum antibiotics. Multiplex
molecular diagnostic panels offer a rapid and complementary
approach for identifying pathogens and AMR markers.Yet many
question if these panels are appropriately sensitive and suitable
for reliable, accurate testing.

A recent study’ examined serial microbiological culture
samples taken from hospitalized COVID pneumonia patients
by comparing the results of a culture to a multiplex PCR lower
respiratory panel for detection of pathogens from serial speci-
mens collected from the same patient. Serial specimen analysis
demonstrated that the multiplex Unyvero PCR panel was not only
as accurate at detecting a pathogen, but in some cases, even more
precise. Additional pathogens detected by the PCR panel could
be confirmed in many instances by culture positivity for the same
organism in another sample obtained from the same patient.
This publication highlights the ability of the multiplex lower
respiratory panel in detecting potential pneumonia pathogens
earlier than culture or very early during an infection.
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Another study® was conducted with patients who were admit-
ted to the hospital with suspected pneumonia, had a clinical
indication for bronchoscopy with bronchoalveolar lavage, and
were at risk of Gram-negative bacterial infection. This study
found that using a comprehensive multiplex molecular lower
respiratory panel such as the Unyvero pneumonia test shortened
inappropriate antibiotic therapy duration by 39 hours (p<0.0001),
and reduced overall antibiotic therapy duration by 34 hours
(22.5%).The multiplex panel also reduced the use of inappropri-
ate antibiotic therapy by 45% (p<0.0001). In addition, patients
tested with the molecular multiplex panel had a three-times
higher probability of receiving appropriate antibiotic therapy.

8. Vaughn VM, Flanders SA, Snyder A, et al. Excess antibiotic treatment dura-
tion and adverse events in patients hospitalized with pneumonia: A multihospital
cohort study. Ann Intern Med. 2019;171(3):153-163. doi:10.7326/M18-3640.

9. Tellapragada C, Ydsten KA, Ternhag A, Giske CG. Evaluation of a pneumonia
multiplex PCR panel for detection of bacterial respiratory tract pathogens from
serial specimens collected from hospitalized COVID-19 patients. Eur J Clin
Microbiol Infect Dis. 2022;41(7):1093-1098. doi: 10.1007/s10096-022-04466-9.

Faranak Atrzadeh serves as Chief Marketing and Scientific Affairs
Officer at OpGen Inc., a precision medicine company specializing in
molecular diagnostics and bioinformatics to help combat infectious
disease.

Looking ahead

It is clear antimicrobial resistance in
lower respiratory tract infections poses
a significant threat to the global popula-
tion. The global health community needs
to continue embracing non-drug- based
solutions in order to outpace growing
AMR. Multiple studies have demonstrated
the accuracy and impact of multiplex mo-
lecular testing. As clinicians continue to
grow in confidence around the validity of
multiplex PCR panels, we can develop a
clearer path forward in combatting anti-
microbial resistance. 9
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Understanding sepsis: The importance of
biomarkers in early diagnosis

By Patusa Mayfield, MBA-HCM, MT(ASCP)

to a chain reaction and deterioration of

a person’s health. The symptoms are
aggressive — including an accelerated
heart rate, fever, shivering, confusion or
disorientation, shortness of breath, and
extreme pain. It’s common to hear patients
say,“It feels like I am going to die.”When
an infection persists or gets worse, and
it could lead to sepsis and septic shock.

Sepsis, a life-threatening organ dys-
function in response to infection, affects
47-50 million people worldwide each year
with approximately 11 million deaths.!
With an overall mortality rate of 15-30%
leading to 30-50% of all in-hospital
mortality.? Sepsis is the most expensive
condition in modern medicine. The
worldwide incidence of sepsis contin-
ues to increase, putting a high financial
burden on society and the healthcare
system.”? More individuals die of sepsis
than prostate cancer, breast cancer, and
HIV combined.?* Because anyone can get
an infection, anyone can develop sepsis.

There are several factors contributing
to the high toll of sepsis. When it comes
to sepsis treatment, time to source control
matters. For every hour treatment is
delayed, there is up to a 7.9% increase in
mortality and as much as a 10% increase
in the odds of one-year mortality.>® Early
and accurate identification of sepsis is
needed for successful treatment and a
positive outcome.®

Most cases of sepsis are diagnosed in
the emergency department (ED) with
87% of cases starting prior to admission.”
When patients arrive at the ED, clinicians

I t starts with a common infection leading
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are tasked with quickly triaging patients
based on limited diagnostic information.
As the patient struggles to understand
what is happening, the ED clinicians face
the challenging task of assessing and
determining a course of action. Sepsis
identification relies on a combination of
clinical suspicions based on nebulous
patient symptoms with laboratory test
results that can indicate multiple condi-
tions (see Figure 1). Unfortunately, failure
to recognize sepsis early in the disease
course often leads to worse outcomes.®

Sepsis diagnosis requires confirma-
tion of an underlying infection through
a positive blood culture, but these tests
can take two to three days for results’
— too long for defining a sepsis care
pathway. Moreover, the overlap of clini-
cal symptoms between sepsis and other,
non-infectious inflammatory conditions
can confound the diagnosis.

The challenge is to diagnose sepsis
as early as possible, even when a severe
infection is not suspected. The answer
may be leveraging an existing, routine
test to include an indication of sepsis. By
enhancing the most common laboratory
test ordered by emergency physicians, a
complete blood count (CBC) with an early
sepsis indication may allow antibiotics to
be administered sooner while not adding
new burdens to physicians, nurses, labo-
ratories, or the patient.

Current tests

The challenges surrounding sepsis diag-
nosis have led to sepsis commonly being
under-or over-diagnosed."” Screening of

suspected sepsis patients includes basic
vitals—heart and respiratory rates,
oxygen saturation levels, blood pressure,
and temperature. Because septic patients
often show signs of change in mental
status” and speech patterns," these are
also evaluated. The Systemic Inflamma-
tory Response Syndrome (SIRS) criteria
were introduced in 1992 as a tool to help
diagnose sepsis. Under SIRS, diagnosis
of sepsis requires the presence of two or
more of four basic criteria (tachycardia,
tachypnea, hyperthermia, or hypother-
mia (>38°C or <36°C) and changes in
white blood count levels).'? In 1994, the
Sequential Organ Failure Assessment
(SOFA) score, based on platelet counts,
creatinine levels, respiration, cognition,
and liver and renal changes, was intro-
duced as a way to describe the degree
of organ failure of critically ill patients.”®

In 2016, an international task force in-
troduced the newest definition for sepsis:
the Sepsis-3 (Sep-3) criteria. Under the
Sep-3 criteria, sepsis is an infection with
two or more of the previously defined
SOFA points, whereas septic shock is
sepsis with vasopressor-dependent
hypotension and a lactate level greater
than two." The same task force also intro-
duced the quick SOFA (qSOFA) criteria
to identify patients at high risk for a poor
outcome. qSOFA is a simple test with only
three components: respiratory rate >22
breaths/min, altered mental state, and
systolic blood pressure <100 mmHg."”
Each component receives one point, and
a score >2 has been found to be predictive
of all-cause mortality outside of the ICU."



While widely used in clini-
cal practice for prognosis
of septic patients, unfor-
tunately, both SIRS and
qSOFA have been shown
to have a poor diagnostic
value for sepsis.!® 11

In addition to the
patient’s physical traits,
physicians rely heavily on
the laboratory for testing
to try to pinpoint sepsis.
Blood tests, including the
complete blood count
with differential (CBC-
Diff), sputum testing, and
urinalysis are commonly
done in the ED to look for
sepsis. Procalcitonin (PCT)
is produced in response
to bacterial infection, and
high PCT levels can be in-
dicative of a serious infec-
tion."” Similarly, levels of
C-reactive protein (CRP),a
substance produced in the
liver, increase in response
to systemic inflammation
or infection.® While CRP
has been shown to be very
sensitive, it is not at all
specific; increased levels
can indicate, among other things, infec-
tion, cancer, or heart disease.

The variable nature of sepsis diagno-
sis,”! especially early in disease, and the
poor predictive value of existing criteria'”
and aforementioned biomarkers highlight
the importance of the availability of a
unique, early sepsis biomarker to aid
clinicians in escalating or de-escalating
treatment for patients in the ED. While
hundreds of studies have been pub-
lished on promising sepsis biomarkers,
implementing them in clinical practice
in already overworked and understaffed
emergency departments (EDs) and clini-
cal laboratories has been challenging.

A valuable sepsis biomarker needs
to flag when risk of sepsis is present,
not when it is not. It should be easy to
collect, inexpensive, and done on patients
regardless of previous sepsis suspicion.
Recently, there has been renewed interest
in using components of the CBC-Diff to
find indicators of sepsis. The CBC-Diff
is the most ordered test in the ED and
comprises 85% of all blood tests ordered
in the ED.”2 It is easy to perform, has a
rapid turnaround time, and provides
a wealth of health information aiding
in a differential diagnosis. Three CBC
tests: red cell distribution width (RDW),
neutrophil-to-lymphocyte ratio (NLR),

Figure 1.
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and monocyte distribution width (MDW)
have been shown to have potential as
biomarkers for sepsis.

RDW is an erythrocyte index and re-
flects heterogeneity in the size of circulat-
ing RBCs. When used in patients with
suspected sepsis, RDW has been shown
to have modest value for predicting a
positive blood culture, but limited value
for diagnosing sepsis.? Likewise, NLR
has prognostic value similar to that of
C-reactive protein.* In times of physi-
ological stress, neutrophil count increases
and lymphocyte count decreases. The
decrease in lymphocyte levels in early
sepsis has been correlated with poorer
outcomes in septic patients,®* but neu-
trophil levels can be influenced by chronic
health conditions” and lymphocyte levels
can be decreased by certain syndromes
and noninfectious health conditions®
confounding the ratio.

The value of MDW

Monocytes are the body’s first line
of defense against pathogens. Part of
both the innate and acquired immune
responses, monocytes are activated in
response to pro-inflammatory signals
from infectious organisms and pathogen-
associated molecular patterns (PAMPs)
such as lipopolysaccharide. Monocytes
express receptors for PAMPs and respond

Presentations Highly Variable and Overlap
with Other Syndromes

Trauma

Toxidromes

Pancreatitis

with transcriptional changes and down-
stream signaling that ultimately recruit
leukocytes to the affected area.” As with
the size variability of RBCs, the mono-
cytes’ response to infection causes an
acute change in the size distribution.**The
monocyte distribution width (MDW) pa-
rameter, a regulatory-cleared, in vitro di-
agnostic measurement, reflects a change
in the volume of circulating monocytes
(See Figure 2).

The initial feasibility study on the di-
agnostic value of the MDW biomarker
in adult patients in the ED showed that
it alone or in combination with the WBC
count could be used to help establish the
severity of infection and risk of sepsis in
the ED.*® When used in conjunction with
other clinical parameters, the MDW bio-
marker has been shown to improve the
early detection of sepsis during the initial
ED encounter.’* And while the exact mo-
lecular mechanism for changes in MDW
is unknown, it is possible that variations
in MDW biomarker correspond with
the shift from a localized infection to a
systemic, septic inflammatory response.®

One of the biggest benefits of the MDW
biomarker is that it is part of the CBC-Diff.
There are no additional testing require-
ments, thus no impact to workflow. The
clinical laboratory is central to patient care,
and workflow must be executed in a way
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Figure 2. MDW-Monocytes Activation

that ensures the most accurate results reach
the clinicians in the most efficient way pos-
sible. Results from MDW biomarker studies
demonstrated that test results are com-
parable to those of lactate and C-reactive
protein (CRP).3*2 But as part of routine CBC
testing, the MDW parameter was run in all
patients whereas CRP and lactate were only
run for patients with suspected sepsis. Thus,
more patients received more information
with lower impact to the lab.

The overwhelming dysfunctional
immune response to infection leading to
sepsis begins long before clinical symp-
toms are apparent. Having a unique
biomarker that is evaluated as part of a
standard test is a valuable tool to help
detect patients at risk of developing sepsis.

Implementing MDW at Christus
Trinity Mother Frances Health
System

Earlier this year, the team at Christus
Trinity Mother Frances Health System
in Tyler, TX implemented the MDW pa-
rameter in seven locations — hospitals
and standalone emergency departments
— to aid in early sepsis detection knowing
that strategically adding MDW to the EDs
could be a game changer for sepsis out-
comes. When patients enter the ED, they
are a blank slate. Other than vital signs and
the often-limited information provided by
patients, very little is known. MDW allows
every adult patient to be screened — not
just those with specific sepsis symptoms
— without interrupting the workflow in
the lab or ED.The physician doesn’t have
to be looking for sepsis, but this allows
for earlier identification. In the first week
of use, the Christus team used the MDW
biomarker to detect early sepsis in a
patient; she was treated within two hours,
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and as a result, had a hospital stay of less
than two days. When sepsis is diagnosed
earlier, treatments can be started sooner,
which leads to better patient outcomes.
And achieving better patient outcomes is
really what it’s all about.

Closing thoughts

Monocytes react early in infection, so
MDW provides an opportunity for clini-
cians to narrow differential diagnosis at
the beginning of the patient encounter.
Because the MDW parameter is measured
as part of the CBC-Diff, it has value for
identifying the possibility of sepsis in indi-
viduals for whom sepsis is not immediately
suspected without adding to the already
too-heavy workflow of the lab.The MDW
parameter is not intended as a replace-
ment for the gSOFA and SIRS criteria
clinical analyses, but rather as an addition
to these screening parameters to improve
early sepsis detection.®® Combined with
innovative approaches to treatment, the
MDW biomarker helps to identify severity
of infection and sepsis, which may help to
reduce the mortality rate associated with
sepsis. Early sepsis detection leading to
early source control can literally be the
difference between life and death. &

“Because the MDW is available in the
CBC with differential, it’s available much
earlier than the other biomarkers. So
MDW, in combination with other patient
information, will help improve our ability
to identify septic patients and improve
outcomes.” ~Dr. Freimer
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MOLECULAR DIAGNOSTICS Q&A

The Importance of Innovation in

Molecular Diagnostics

An Interview with Fernando Beils, Vice President
and General Manager, qPCR Instruments, Thermo
Fisher Scientific

In this interview we discussed the Applied Biosystem
QuantStudio Real Time PCR Ecosystem and Thermo Fisher
Scientific’s commitmentforinnovationfor molecular diagnostics.

Fernando joined Thermo Fisher Scientific in 2018 as vice presi-
dentand general manager of toxicology, therapy drug monitoring,
and quality controls after more than 20 years holding a number
of leadership roles at Siemens Healthineers. In 2022, he began
supporting qPCR instruments as part of Genetic Sciences. After
obtaining his MBA in Germany, Fernando held several positionsin
strategy, finance, operations, and sales and marketing in medical
imaging, in vitro diagnostic (IVD) point of care (POC), microbiology,
and molecular diagnostics.

Overall, IVD tests influence about 70% of all clinical decisions
and they amount to about 5% of the healthcare costs, Beils said.
He further discussed the importance of molecular diagnostics and
the role that Thermo Fisher had in the industry in this executive
interview with the Medical Laboratory Observer editorial team.

Can you discuss the importance of innovation in
molecular diagnostics and the role Thermo Fisher
plays in the MDx industry?

Molecular diagnostic testing moved to the forefront of present-day
clinical practice and through the pandemic gained attention and
acknowledgment in public health.

Real-time PCR (qPCR) evolved to be the gold standard in infec-
tious disease testing—with further evolution over next-generation
sequencing (NGS) into digital PCR, which allows you a powerful
combination to monitor and treat patients suffering with cancer.

We play a role being the market leader in PCR technologies,
offering microarray (MA), capillary electrophoresis (CE), NGS,
and POC in decentralized testing. We cover all aspects through
technology, tests, key components, and ingredients to provide
superb patient care for the clinical research community. We enable
optimal workflow operations, with error elimination, in a fastand
safe manner supporting our customers to save time and cost.

How is Thermo Fisher’'s commitment to innovation
translating into new products this year?

After the launch of our solution for digital PCR, the Applied
Biosystems™ QuantStudio™ Absolute Q™ Digital PCR System, we
ensured the compliance of the Applied Biosystems™ QuantStudio™
productfamily: the QuantStudio™ 5 Dx Real-Time PCR System and
the flagship QuantStudio™ 7 Pro Dx Real-Time PCR System with
IVD regulations in both the US and EU. Furthermore, this summer
we launched the new Applied Biosystems™ Diomni™ Software, an
ecosystemwhich stands alsoin compliance with IVD regulations
inthe US and In Vitro Diagnostic Regulation (IVDR) in Europe.

Can you explain the importance of
IVDR compliance and how Thermo

Fisher is addressing this need?
The EU made the decision to move
toward new standards of regulation for

ThermoFisher
SCIENTIFIC

www.thermofisher.com

medical devices. The IVDR is
built around providing patient
safety with reliable results. This
translates that IVD equipment
providers need a safe and reli-
able workflow and data inter-
pretation to ensure that the
results of molecular diagnostic
tests are supporting patient
safety and data privacy. We
therefore adapted our flagship
instruments to meet this new standard and took into account
that the movement of data is IVDR-safe. Diomni Software is
also compliant with the IVDR standard.

Fernando Beils

Vice President and General
Manager

qPCR Instruments

Can you tell us more about the buzz around the
Diomni Software ecosystem?
Itis about the digital customer experience. Diomni Software
is intelligent, integrated qPCR software — accessible and run
by your browser. It offers multi-unit and fast gPCR workflows
withinnovative and Al-powered applications. It speeds up your
routine and provides actionable qPCR-based results to enhance
healthcare delivery and outcomes. Besides diagnostics, Diomni
Software is also addressing the needs in research, academia, and
pharma/biotech to improve the workflow and control your data.
For clinical applications, in a nutshell, Diomni Software is
about simplifying and accelerating your workflow to clinical
results—reducing time, cost, and errors, and protecting your
data. Quality control is a major focus. Diomni Software future-
proofs the laboratory and is also scalable while being compliant
with the regulatory standards. Diomni Software empowers you
to trace and track all your samples through the qPCR work-
flow from the patient, over liquid handling, sample prep, gPCR
analysis, and automation of results, up to the integration into
the laboratory information system (LIS). You can connect as
many instruments as you would like with one single entry point.
Through the efficiency of Diomni Software, you are also reduc-
ing the carbon footprint and making more space in your lab.

Thinking about the future—is Diomni Software
targeting only qPCR workflows?

We foresee that Diomni Software will include further elements
of molecular diagnostic technologies like sequencing, NGS,
and microarray analysis, and could expand even further into
immunochemistry and LC-MS. Diomni Software is aiming to
provide all intelligence to support our partners and custom-
ers — ultimately to enable them to make this world healthier.

QuantStudio 5 Dx and QuantStudio 7 Pro
Dx Real Time PCR Systems and Diomni
Software are for /In Vitro Diagnostic Use.

The QuantStudio Absolute Q system is For
Research Use Only. Not for use in diagnostic
procedures.
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The focus of quality control strategies should
be on patient outcomes, not technology

By JohnYundt-Pacheco and Curtis Parvin, PhD

procedures to assure the reliability

of the test results they produce and
report. According to ISO 15189, the In-
ternational Organization for Standard-
ization’s (ISO) document on particular
requirements for quality and competence
in medical laboratories,“The laboratory
shall design quality control procedures
that verify the attainment of the intended
quality of results.”’ That is, laboratory
QC procedures should assure that the
test results reported by the lab are fit
for use in providing good patient care.
Unfortunately, there is often a temptation
to focus on the instruments being used
in the lab and the “big picture” view of
patient outcomes can get forgotten when
QC programs and strategies are designed.

Laboratories use quality control (QC)

Laboratory QC design
The primary tool used by laboratories
to perform routine QC is the periodic
testing of QC specimens, which are
manufactured to provide a stable analyte
concentration with a long shelf life. A
laboratory establishes the target con-
centrations and analytic imprecision
for the analytes in the control specimen
assayed on their instruments. Thereaf-
ter, the laboratory periodically tests the
control specimens and applies QC rules
to the control specimen results to make a
decision about whether the instrument is
operating as intended or whether an out-
of-control error condition has occurred.
Traditionally, laboratories determine
how many control specimens to test and
what QC rules to use based on a desire
to have a low probability of making the
erroneous decision that the instrument is
out-of-control when itis, in fact, operating
as intended (false rejection rate) and a
high probability of making the correct
decision that the instrument is out-of-
control when indeed an out-of-control
error has occurred (error detection rate).
Clearly, the in-control or out-of-control
status of a laboratory’s instruments influ-
ences the reliability (quality) of the patient
results reported by the lab. Laboratories
tend to design QC strategies with a focus
limited to controlling the state of the instru-
ment rather than controlling the risk of
producing and reporting erroneous patient
results that could compromise patient care.
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A focus on the patient

One approach that more directly focuses
on the quality of patient results (rather
than the state of the instrument) is to
design QC strategies that control the
expected number of erroneous patient
results reported because of an undetected
out-of-control error condition in the lab.?
What do we mean by“erroneous”patient
results? The quality of a patient result
depends on the difference between the
patient specimen’s true concentration and
the value reported by the laboratory. We
define an erroneous patient result as one
where the difference between the patient
specimen’s true concentration and the
value reported exceeds a specified total al-
lowable error, TE . If the error in a patient’s
result exceedsTE , we assume it places the
patient at increased risk of experiencing a
medically inappropriate action.

How does a laboratory decide what the
TE,_ specification for an analyte should be?
This is not a simple question to answer,
but a number of different lists of TE,
specifications that include hundreds of
analytes have been produced and are
available from a variety of sources.

Once aTE_for an analyte has been spec-
ified, then for any possible out-of-control
state, the probability of producing patient

results with errors that exceed the TE, can
be computed, as demonstrated in Figure
1.The gray curve represents the frequency
distribution of measurement errors for an
instrument operating as intended. The dis-
tribution is centered on zero and the width
of the distribution reflects the inherent
analytical imprecision of the instrument.
The black curve represents the frequency
distribution of measurement errors after a
hypothetical out-of-control error condition
has occurred. The out-of-control error con-
dition causes the instrument to produce
results that are too high.

The area under the out-of-control
measurement error distribution that is
either greater than TE_ or less than -TE,
(shaded in red) reflects the probability of
producing an erroneous patient result. In
this case, 10% of the area under the curve
is shaded red. If an out-of-control error
condition of this magnitude occurred,
then while the instrument was operat-
ing in this state, we’d expect 10% of the
patient results produced to be erroneous.

The expected number of erroneous
patient results reported while an un-
detected out-of-control error condition
exists will not only depend on the likeli-
hood of producing erroneous results in
the presence of the error condition, but
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also on how many patient results are
produced before the error condition is
detected and corrected. This is illustrated
in Figure 2.

In this example, each vertical line rep-
resents a patient specimen being tested
on the instrument. Each diamond repre-
sents a QC event where QC specimens
are tested and QC rules are applied. A
green diamond implies the QC results are
accepted; a red diamond means the QC
results are rejected. At a point between
the second and third QC event, an out-of-
control error condition occurs, causing a
sustained shift in the testing process (such
as shown in Figure 1). Given the magnitude
of this particular out-of-control condition
and the power of the QC rules, the error
condition isn’t detected until the third QC
event after it occurred. Each red asterisk
denotes an erroneous patient result that
was produced during the existence of the
out-of-control error condition.

Notice some of the important relation-
ships between QC events, the number of
patients tested between QC events, and
the number of erroneous patient results
illustrated in Figure 2:
¢ Not all the results produced during an

error condition are unreliable (the prob-

ability of producing an unreliable result
during an error condition increases with
the magnitude of the error).

* QC events do not always detect an
error condition on the first try (the
probability of a QC event detecting
an error condition depends on the
error detection rate of the QC rule, the
number of control samples used, and
the magnitude of the error).

e Ifthe error condition in the example was
smaller, we would expect proportion-
ally fewer of the results tested during
the undetected error condition to be
unreliable (red asterisks in Figure 2),
but more QC events needed to detect

Is it the flu or is it COVID-19? With Puritan® UniTranz-RT® you can test
for both with one easy-to-use kit. Featuring our patented PurFlock Ultra®
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it. Conversely, if the error condition in
the example was larger, we would expect
proportionally more of the results tested
during the undetected error condition
to be unreliable, and fewer QC events
needed to detect it. If the error condi-
tion were large enough, all of the patient
test results after its occurrence would be
unreliable and it would almost certainly
be detected at the first QC event (third
diamond in Figure 2).

In summary

QC that focuses on the instrument is con-
cerned with the likelihood that a QC rule
will trigger an alert after an error condi-
tion has occurred (the probability of a red
diamond in Figure 2). Instrument-focused
QC strategies are designed to control the
number of QC events required to detect
an error condition.

QC that focuses on the patient, on the
other hand, is concerned with how many
erroneous patient results are produced
while an undetected error condition exists
(the number of reds asterisks in Figure
2). Patient-focused QC strategies should
be designed to control the number of er-
roneous patient results produced before
the error condition is detected. 9
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Shining renewed light on a tried-and-
true test: The critical role of osmolality in
improving health outcomes in patients
with hyponatremia

Julie MacKenzie, MBA

yponatremia, defined as a serum
H sodium concentration of <135

mEq/L, is the most common elec-
trolyte disorder encountered in clini-
cal practice, occurring in up to 30% of
hospitalized patients.’ The prevalence
of hyponatremia is conservatively esti-
mated to range from 3.2 million to 6.1
million people in the United States on
an annual basis. Most patients treated
for hyponatremia are initially treated
as inpatients (55%—63%), 25% are ini-
tially treated in the emergency room,
and 13%-20% are exclusively treated
in the office setting. See Figure 1 for
key statistics.

Hyponatremia is often observed at
admission but also frequently develops
during hospitalization either as a com-
plication of an underlying illness or as
the result of therapeutic interventions.’
High incidences of hyponatremia have
been reported in a variety of patient
populations including those with heart
failure,”' renal disease,'"'? cirrhosis,"
cancer,’>1 pneumonia,”” and stroke.'®"
Hyponatremia also frequently occurs
after various surgical procedures in-

Key Statistics

cluding pelvic,” spinal,®* and pituitary
surgery.”>? It is particularly prevalent in
the elderly, in part because of age-related
decline in renal function.** Addition-
ally, patients who receive maintenance
intravenous fluids, particularly children,

e Hyponatremia occurs in up to 30% of hospitalized patients’
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Osmolality and sodium measured in only 23% of patients with
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Figure 1.
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are in danger of developing hyponatre-
mia.’*”” Hyponatremia is also common
with COVID-19, occurring in nearly a
third of hospitalized patients.?®?

Association of hyponatremia with
poor outcomes

Numerous studies have demonstrated the
association between hyponatremia and
poor outcomes across diverse patient pop-
ulations.?**132% Winzeler et al. conducted
a prospective observational 12-month fol-
low-up study of 281 patients with profound
hyponatremia (<125 mmol/L). During the
follow-up period, 20.6% of patients died,
56.2% were rehospitalized at least once,
and 42.7% had recurrent hyponatremia.
However, it is not just severe hyponatre-
mia that has been associated with adverse
outcomes. Both mild (130-135 mmol/L)
and moderate (125-129 mmol/L) hypo-
natremia have also been associated with
unfavorable outcomes in the literature.>
In a meta-analysis of 81 published studies
encompassing 850,222 patients, Corona et
al. demonstrated that moderate hypona-
tremia is associated with an increased
risk of mortality, and that it is a negative
prognostic factor across multiple com-
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Figure 2. Clinical pathway for diagnosing hyponatremia.

monly observed clinical conditions, such
as myocardial infarction, heart failure, cir-
rhosis, and pulmonary infections. Waikar
et al. investigated in-hospital, 1-year and
5-year mortality in a prospective cohort
study of 98,411 hospitalized adults and
found that patients with hyponatremia had
an increased risk of death in-hospital at 1
year (47%) and 5 years (25%).The increased
risk of death was evident even in those
with mild hyponatremia (37%) and was
pronounced in patients admitted with
cardiovascular disease, metastatic cancer,
and those admitted for procedures related
to the musculoskeletal system.”

Poor outcomes have also been reported
in COVID patients with hyponatremia of
varying severity levels.** In a retrospec-
tive, multicenter, observational cohort
study, Frontera et al. identified the impact
of mild, moderate, and severe admission
hyponatremia on outcomes among COVID
patients and reported that each level of
worsening hyponatremia conferred 43%
increased odds of in-hospital death.
Further, the authors observed that hypo-
natremia was an independent predictor of

in-hospital mortality and was associated
with increased risk of encephalopathy
and mechanical ventilation. Similarly,
Carvalho et al. conducted a retrospective
study of 296 adult patients with a diagno-
sis of COVID-19 and reported that ICU
admission, mechanical ventilation, and
death were significantly more frequent
in hyponatremic patients compared to
normonatremic patients (37% versus 14%;
17% versus 6%; 18% versus 9%).

Osmolality is well-established

in the clinical pathway for
hyponatremia

Correction of hyponatremia first re-
quires proper diagnosis. The common
electrolyte disorder is classified as
hypoosmolar, isoosmolar, or hyperos-
molar. Understanding the underlying
cause of hyponatremia is important as
the treatment options vary widely from
fluid resuscitation for hyponatremia
driven by volume depletion to volume
restriction for hyponatremia driven by
the syndrome of inappropriate antidi-
uretic hormone secretion (SIADH).3738
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urine Na
<20 =20

+CHF * Renal failure

» Cirrhosis
+ Nephrotic syndrome

It is important to cast a wide net in the
initial workup of hyponatremia because
patients may present with minimal in-
formation regarding relevant medical
conditions or recent triggering events.*
Interpreting various laboratory parame-
ters, including serum and urine osmolal-
ity, is necessary to differentiate between
the various causes of hyponatremia and
ensure proper patient management.*
Criteria for diagnosing hyponatremia
is well-established.'”**2 Measurement of
serum osmolality is the first step in the
laboratory diagnosis of hyponatremia,
and if the test suggests a hypo-osmolar
state, then urine osmolality helps deter-
mine whether the ability of the kidneys
to dilute urine is intact (Figure 2).%*
SIADH is the most frequent cause of
hyponatremia and the use of serum and
urine osmolality to distinguish SIADH
from other etiologies is critical. In 1967,
Bartter and Schwartz originally defined
the diagnostic criteria for SIADH, which
include measuring serum osmolality,
urine osmolality, and serum sodium at
a minimum. Their criteria has remained
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unchanged.” More recently, globally rec-
ognized expert panels in the United States
and Europe have published evidence-
based guidelines discussing the critical
role that serum and urine osmolality mea-
surements play in the classification and
differential diagnosis of hyponatremia.'”*
The utility of osmolality has also
been recognized in the management of
COVID patients due to the prevalence
of hyponatremia in this patient popu-
lation.***% O’Shea et al. published a
COVID test menu for clinical laboratories
that includes osmolality testing due to
the potential for acute kidney injury in
these patients. Similarly, Martinez et al.
published guidance recommending daily
monitoring of osmolality for inpatients
during the acute phase of COVID-19.

Osmolality testing for proper
patient management

Osmolality is a proven and medically
necessary test in the management of
hypontremia. Failure to measure plasma
and urine osmolality in cases of hypontre-
mia has been associated with increased
mortality.*** In a retrospective study of
adult patients with severe hyponatremia,
Whyte et al. reported that 30% of patients
died when neither serum nor urine os-
molality was measured compared to
9.8% when both tests were measured.”
Similarly, Vaduganathan et al. analyzed
serum osmolality measured at discharge
in 3,744 patients hospitalized for heart
failure and concluded that low discharge
serum osmolality was independently
predictive of worse discharge mortality
and readmission.*

Knowledge and interpretation of a
patient’s osmolality in cases of hyponatre-
mia enable the physician to differentiate
between the various causes of the elec-
trolyte disorder and appropriately direct
treatment. This is a critical issue because
treatment varies drastically based on
symptoms and underlying causes. Hypo-
natremia is treated with fluid restriction
(in the setting of euvolemia), isotonic
saline (in hypovolemia), and diuresis
(in hypervolemia).”” Lack of osmolality
testing makes diagnostic accuracy and
subsequent treatment uncertain putting
hyponatremic patients at risk.

Underutilization of osmolality
impedes management of
hyponatremia

Despite published guidance on its diag-
nosis, clear associations with poor out-
comes and increased medical costs, and
significant evidence that correcting hypo-
natremia is associated with improved out-
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comes and lower costs, hyponatremia is
insufficiently investigated or overlooked
entirely, and critical testing is not routine
impacting patient treatment.845
Inadequate requisition of serum and
urine osmolality is frequent in cases of
hyponatremia. In a multicenter, retro-
spective, observational study, Tzoulis et al.
found that only 23% of patients with hy-
ponatremia had measurements of paired
serum and urine osmolality and sodium.®
The study from Tzoulis et al. is not an
outlier; numerous publications in the
literature have consistently reported un-
derutilization of measured osmolality in
the investigation of hyponatremia.??%52%
Huda et al. evaluated the assessment
and management of hyponatremia in a
large teaching hospital and found that
adequate investigations were rarely
performed. In fact, plasma osmolality
was measured in only 26% of patients
with severe hyponatremia and urine
osmolality was measured in only 27%.
The authors observed that treatment
was often illogical with significant man-
agement errors in 33% of cases. Errors
included, but were not limited to, inad-
equate investigation which could have
changed management, treatment with
fluid restriction plus intravenous saline,
and diuretic induced hyponatremia
treated with fluid restriction. Further,
mortality was significantly higher in
the group with management errors
(41% versus 20%). The authors suggest
that more appropriate management
may have reduced the overall mortality
rate. Additionally, they found a trend
towards more efficient normalization
of serum sodium concentrations in the
appropriately managed group, deemed
appropriate based on standards for the
major diagnostic criteria of hyponatre-
mia.” Seo et al. reported similar manage-
ment errors as Huda et al. The authors

Stakeholder Benefits

highlighted the importance of osmolality
test results in guiding therapy.”

Even SIADH, the most common cause of
hyponatremia, is often diagnosed without
attention to the accepted diagnostic cri-
teria.”?**>* Greenberg et al. conducted
an analysis of adult patients in the Hy-
ponatremia Registry from 225 sites in the
United States and European Union and
observed that only 47% of 1,524 patients
with an assigned diagnosis of STADH had
all three cardinal tests (serum osmolal-
ity, urine osmolality, and serum sodium)
performed and 11% had none. Serum os-
molality was measured in 66% of patients
and urine osmolality in 68%.5 Burst et al.
studied smaller subsets of the Hypona-
tremia Registry. The authors analyzed 358
cancer patients with a clinical diagnosis
of SIADH and similarly found that only
46% of patients had all three tests per-
formed, and 13% had none.They reported
that test underutilization was even more
pronounced in subgroups including lung
cancer patients and small cell lung cancer
patients with all tests performed in only
41% and 36% of patients respectively.”

Diagnostic rigor appears to be even
worse in COVID patients. In a retrospec-
tive, multicenter, observational cohort
study of hospitalized patients with labo-
ratory-confirmed SARS-CoV-2, Frontera
etal. attempted to determine the etiology
of hyponatremia but were unsuccessful
because serum and urine osmolality were
available in less than 15% of the cohort.”
Yen et al. reported that serum and urine
osmolality measurements were avail-
able as part of admission hyponatremia
workup tests in only 18% and 12% of cases
respectively. Further, the authors reported
that serum and urine osmolality were only
ordered on the day of admission, when
hyponatremia was identified, in 9% and
5.4% of cases respectively.> Similarly, Car-
valho et al. reported that osmolality was

Patient o

Improved outcomes (i.e., better prognosis, reduced length of stay)
* More effective treatment

Hospital .

Improvement in readmission rate and reduced associated penalty®
e Increased profit from reduction in costs
e Differentiation from other hospitals via better patient experience

Clinician J

Evidence-based decision-making tool to improve patient care
* |mproved patient outcomes

Laboratory .

Increased efficiencies
e Expedited patient care

Figure 3. Osmolality testing: Key stakeholders and benefits.



rarely measured in a noninterventional
retrospective cohort of patients with mild
hyponatremia and COVID-19.%

Osmolality is a cost-effective
test with a significant return on
investment
Not performing osmolality testing is
potentially harmful to the patient, but it
is also very expensive given that some
of the medications now available to treat
SIADH cost $500-$1,000 per day. Just
one or two misdiagnosed patients can
cost the hospital system as much as the
price of an osmometer, the device used to
measure osmolality. This does not include
the possible costs arising from litigation
for malpractice due to misdiagnosis and
improper treatment.”® Further, cost per
test is highly inexpensive and reimburse-
ment for the test is well-established.*65”
The College of American Pathologists
(CAP) estimated the value generation
potential of proper laboratory testing
of electrolyte disorders based on Pro-
metheus data and fluid and electrolyte
disorders represented 1.5 percent of all
potentially avoidable costs. When scaled
to the national level and expanded beyond
the commercial population based on the

LAB MANAGEMENT :: HYPONATREMIA OUTCOMES

CAP’s modeling, this represents potential
avoidable costs of $1.14 billion nation-
ally.* Implementing osmolality testing
as standard of care in patients with hy-
ponatremia could help optimize proper
patient management to avoid unfavorable
outcomes and enable hospitals to recover
a significant portion of the $1.14 billion in
potentially avoidable costs associated with
electrolyte disorders in the United States.
Figure 3 outlines the benefits of osmolality
testing to stakeholders in the circle of care.

Conclusion

In summary, hyponatremia represents
a significant medical burden that is
prevalent in various patient popula-
tions. Despite published guidance on its
diagnosis, clear associations with poor
outcomes, increased medical costs, and
significant evidence that correcting hy-
ponatremia is associated with improved
outcomes, the common electrolyte disor-
der is often inadequately investigated or
ignored. Osmolality testing is proven and
medically necessary to effectively manage
hyponatremia, improving outcomes and
reducing excess resource utilization.
However, osmolality is underutilized even
though the cost per test is low, the test

is classified as “urgent,” and osmometers
are well-established medical devices.”®
When clinicians have a clear under-
standing of the importance of determin-
ing the etiology of hyponatremia, and the
utility of measuring osmolality to do so, it
follows that they would be more likely to
order the test. Osmolality testing combined
with education on interpreting test results
are both critical in addressing suboptimal
management of hyponatremia.The return
on investment would be substantial due
to the low cost per test and $1.14 billion in
potentially avoidable costs associated with
electrolyte disorders in the United States
alone. Addressing underutilization of os-
molality testing in cases of hyponatremia,
including education of ordering providers,
is the first step in ensuring that everyone
who needs an osmolality test gets one. 9
Please visit mlo-online.com for references.
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about improving quality of care.
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Guidance for choosing an LIS vendor

By Erin Brady

an important process that will affect alaboratory for along

time.There are several factors and issues that laboratories
must consider when making the decision. Medical Laboratory
Observer asked a number of LIS experts for their insights on
choosing a vendor.

c hoosing a laboratory information system (LIS) vendor is

Bringing awareness to issues

Clinical laboratories and pathology groups continue to take
the pain associated with rigid, legacy LIS systems that lack
the functionality and flexibility to tackle
today’s challenges, and they don’t have
to, according to Suren Avunjian, CEO,
LigoLab Information Systems.“Multiple
disparate systems and their inherent data
silos can be replaced with modern labo-
ratory management solutions that help
organizations operate more effectively by
automating core processes and providing
real-time visibility into both operational
and financial performance.”

“Medical laboratories often question
whether to choose an LIS that is designed
to meet the lab’s specific test processing requirements utilizing
configuration or customization,” said Jaswant S. Tony, CEO and

Suren Avunjian
CEO, LigoLab
Information Systems
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Founder, GoMeyra.”As a condition of signing new business,
labs may be asked to change their workflow sequence, add new
test panels, or revise reporting formats. If they can’t comply
with these requests quickly, they could lose the opportunity
to a competitor.”

Tony continued, “Configuration uses
predefined, prevalidated process flows and
graphical interfaces to create a sequence of
steps for handling test samples according
to the laboratory’s needs.The core system
software code is not rewritten to implement
these steps. Customization involves rewrit-
ing the underlying programming language
to meet the lab’s workflow requirements,
which can impact the system validation
and regulatory compliance already in
place. Many larger LIS vendors advocate
only configuration — the approach embodied in their LIS. If the
software provider does offer customization, the lab may wait
months until the work is completed, again losing prospective
customers in the process. GoMeyra resolves this issue with a
dual approach: pre-configuration to handle the majority of a
lab’s requirements, then customization only where necessary.
This enables much faster installation and startup while meeting
100% of the client’s parameters.”

Jaswant S. Tony
CEO and Founder,
GoMeyra




Kim Futrell, Senior Strategic Marketing Manager, Orchard
Software emphasized that a challenge for post-COVID laborato-
ries is integration.”Many labs are trying to repurpose molecular
analyzers for other testing and these molecular devices require
integration for data flow. As the industry
moves toward personalized medicine, inte-
grated molecular instruments will be more
in demand. Labs typically have clinical and
pathology within an integrated system;
however, other areas like HLA testing
and cytogenetics may not be integrated,
resulting in time-consuming manual entry.”

Futrell also brought to light the issue of
security threats.”The healthcare industry
as a whole is a target for cyberattacks and
the lab handles an enormous amount of
protected health information (PHI) that
must be kept secure and HIPAA-compli-
ant.To keep sensitive data secure, the LIS has to be continuously
up to date on the latest threats.”

Kim Futrell

Senior Strategic
Marketing Manager
Orchard Software

Tips for choosing a vendor

Choosing the right LIS vendor is essential. Tony, Futrell, and
Avunjian all emphasized that many laboratories stick with their
LIS provider for a long time, so choosing one you can trust is
even more important.

Tony said,”Your LIS software provider should serve as a knowl-
edgeable, trusted IT partner throughout the system specifica-
tion, purchase, and installation process. Selecting a supportive,
customer-focused LIS supplier ensures that any issues arising
during system installation and startup will be quickly resolved.
You can also count on them for ongoing service and support.”

Tony advises labs to select a vendor who:
¢ Observes your daily operations, listens carefully to your needs

and concerns, and proposes a system tailored to your lab’s

unique requirements and available budget

¢ Offers both configuration and customization of LIS functions,
real-time repairs, upgrades and patches

* Makes customer service available 24 hours a day to handle
performance issues or answer questions

* Responds to change requests as your operations evolve.

Futrell advises doing considerable research and introspection
before deciding whom to partner with. She also advises before
reaching out, laboratories consider the following;:
¢ Determine your budget.
¢ Think about what you want the LIS to do. Make a list of the

functionality and features you require. Are there any“deal-

breaker” or must-have requirements?

¢ Consider using the request for proposal (RFP) process to
vet candidates.

e Research LIS vendors. Do any of the vendor candidates
resonate with you and your lab’s mission?

¢ Askyour peers within the industry about their LIS pros and cons.

Avunjian said, “Don’t look for a vendor but a partner, as
laboratories cannot afford to switch systems often.”

He posed some questions laboratories should ask when
searching for an LIS vendor:
® Does the LIS vendor also offer a billing solution and sup-

porting modules? If yes, does the billing solution share the

same database and software infrastructure?

¢ Can the LIS be deployed on the cloud and on-premises, with
what’s best for the lab ultimately being the determining factor
for server location?

PRODUCT FOCUS :: LIS BUYER'S GUIDE

¢ Can the LIS manage all departments and operations with
no data silos?

* Does the LIS support specimen tracking with the automatic
generation of a unique barcode identifier for every specimen
and document?

® Does the LIS support rules and automation that streamline
workflows and reduces manual touchpoints?

* Does the LIS support fully customizable lab reports based on
customer preferences and multiple report delivery options?

® Does the LIS have an interface engine, or is middleware
needed for interfacing?

* Does the LIS have a comprehensive and searchable audit trail
that logs and archives every activity in every department?

* Does the LIS provide insight and visibility in the forms of
statistical dashboards and dynamic reports?

¢ Does the LIS support laboratory outreach with both client
and patient portals?

* Does the LIS support all established regulatory protocols
and offer compliance verification at every stage?

2023 predictions

In our annual LIS Buyers’” Guide Survey, MLO asked respon-
dents what they saw on the horizon for LIS products in 2023.
Additionally, MLO asked Tony, Avunjian, and Futrell what
upcoming trends/needs they predict in LIS for 2023.

GoMeyra sees automation and integration accelerating in
2023.“Both automation and integration in LIS software architec-
ture are becoming increasingly important for future-proofing
labs,”Tony said.

Avunjian also pointed to automation trending in 2023.“With
a well-documented shortage of qualified technologists and
technicians to staff labs, and the cost to employ them constantly
going up, more and more labs will turn to automation as a
replacement for manual processes in 2023. By investing in
automation, they will help relieve the staffing burden and gain
more cost certainty. The LIS is the heart of lab operations, and
with an all-in-one platform, redundancy is removed, workflows
are streamlined, and full visibility into the operations of the
laboratory is gained,” he said.

Additionally, LigoLab predicted technology advances
in 2023.“By embracing direct-to-consumer patient portals
coupled with telemedicine capabilities, labs will no longer
be faceless. Instead, they’ll be able to directly connect with
patients and satisfy their growing demand for easy and
convenient access to a marketplace that offers enhanced
specialized laboratory services. In addition to having easy
and convenient on-demand testing, patients will also need
assistance to better understand their lab reports and test
results. In 2023 they’ll be able to get this in the form of remote
sessions with a medical professional connected to the patient
portal,” Avunjian said.

Futrell noted that,“Going forward, continued consolida-
tion is expected as healthcare organizations and laboratories
combine services to achieve the economy of scale needed in
the current healthcare landscape. LIS vendors will need to be
prepared to help their lab customers grow their services and
integrate across locations and organizations.”

She concluded,“The LIS is essential in today’s laboratory
and a strong LIS can make the jobs of laboratory profes-
sionals much easier, which improves employee satisfaction
and retention. Having a vendor that you can trust and rely
on is essential and can help ease the workload burden on
lab and IT staff.” &
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Company Name Orchard Software NovoPath CompuGroup LigoLab Information System | Clinical
Corporation Medical Software
Solutions
Name of system (product) Orchard Enterprise NovoPath 360 CGM LABDAQ LigoLab Operating Platform | CLIN1
Lab Laboratory
Information System
Website URL www.orchardsoft.com | www.novopath.com | www.cgm.com/us | LigoLab.com WWW.
clinTmobile.net
2015-edition certification from No N/A No N/A No
the Office of the National
Coordinator for Health
Information Technology (ONC)
Cloud-based version Yes Yes No Yes Yes
Preconfigured interfaces with | Yes Yes Yes Yes Yes
common lab analyzers
Preconfigured interfaces with | Yes Yes No Yes Yes
common inpatient electronic
medical record systems
Preconfigured interfaces with | Yes Yes No Yes Yes
common outpatient electronic
medical record systems
Preconfigured interfaces with | Yes Yes No Yes Yes
common pathology imaging
systems
Module for revenue cycle No No Yes Yes Yes
management
Automated process for Yes Yes Yes Yes Yes
tracking medical necessity
verification
Lab performance management | Yes Yes Yes Yes Yes
analytics
Barcode specimen tracking Yes Yes Yes Yes Yes
Inventory control and supply No Yes Yes Yes Yes
chain management
POCT module Yes No Yes Yes Yes
Genetic testing module Yes Yes No Yes Yes
Anatomical pathology module Yes Yes Yes Yes Yes
Full bidirectional integration Yes Yes Yes Yes Yes
capabilities for data exchange
with digital solutions
Interoperable through API's Yes Yes Yes Yes Yes
SaaS model pricing Yes Yes No Yes Yes
What is the most important Advancements Consolidation - Increased Patient engagement as a Re-shoring of

trend you see on the horizon
for LIS products in 2023?

in molecular LIS
technologies.

period. One platform
that does every
specialty from AP to
Molecular to create
one comprehensive
report without the
need for report
addendum.

molecular testing.

new revenue opportunity
for labs. Driving market
differentiation for partner
labs by improving
productivity, and reducing
medical errors and manual
processes. Utilizing
automation and the latest
Al technology to streamline
workflows and help combat
the lack of qualified
laboratory technologists.

development of
Healthcare IT
products.
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Company Name XIFIN GoMeyra ELLKAY LLC SCC Soft Computer

Name of system (product) XIFIN LIS GoMeyra LIMS CareEvolve SoftLab LIS/LIMS

Website URL www.XIFIN.com www.gomeyra.com/ | https:/ellkay.com/ www.softcomputer.com
index.php/laboratory-
connectivity-solutions/
careevolve

2015-edition certification from the No N/A Yes Yes

Office of the National Coordinator

for Health Information Technology

(ONC)

Cloud-based version Yes Yes Yes Yes

Preconfigured interfaces with No Yes No Yes

common lab analyzers

Preconfigured interfaces with No Yes Yes Yes

common inpatient electronic

medical record systems

Preconfigured interfaces with No Yes Yes Yes

common outpatient electronic

medical record systems

Preconfigured interfaces with Yes Yes No Yes

common pathology imaging

systems

Module for revenue cycle Yes Yes No Yes

management

Automated process for tracking | Yes Yes Yes Yes

medical necessity verification

Lab performance management Yes No Yes Yes

analytics

Barcode specimen tracking Yes Yes No Yes

Inventory control and supply Yes Yes No Yes

chain management

POCT module No Yes Yes Yes

Genetic testing module Yes Yes Yes Yes

Anatomical pathology module Yes No Yes Yes

Full bidirectional integration Yes Yes Yes Yes

capabilities for data exchange

with digital solutions

Interoperable through API's Yes Yes Yes Yes

SaaS model pricing Yes Yes Yes Yes

What is the most important trend | Digital Pathology: With the advancement | We see three Automation — Continued automation.

you see on the horizon for LIS of artificial intelligence in pathology important trends automating as many

products in 2023? including FDA approvals for diagnosis for 2023: More steps as possible to

assistance, we see a renewed interest automation, reduce the need for
in digital pathology. It will be critical greater human intervention.

that lab information system providers
have integrated workflow solutions

for digital pathology so that slide
preparation, scanning, results (image
and analytics) integrations, and reporting
are all seamless and automated. Digital
pathology will have far-ranging impact,
including greater efficiencies and faster
reads, cost reduction, more precise
diagnoses and support of support
precision medicine. LIS systems will
need to support coordinated care
consultations among pathologists,
radiologists and oncologists.

integration, and
going paperless
wherever possible.
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ML ) Medical Lab Professionals Forum

MEDICAL LABORATORY OBSERVER

Join us for the Medical Laboratory Observer's online lab management series.

Each partial-day event features discussions on current topics by industry experts including
videos, resaerch, whitepapers, guides, and live sessions that keep you up-to-date with the
latest information on solutions critical to the medical lab. View year-long, on-demand.

“Technology & Trends in the Clinical Lab”

Our editors present findings from our special report on Informatics in
the Laboratory, with its focus on using valuable clinical analytics to
inform the decision-making process in the lab. The presentation
includes additional information on valuable solutions for healthcare
laboratories.

“Lab Accreditation & MDx Workflow"

MLO presents an overview on maintaining practices that follow
accreditation standards. What are the top laboratory deficiencies?
How can workflow solutions help you address molecular diagnostic
challenges? Do you have sufficient training in place to ensure your
staff is confident and competent in their job?

“Molecular Diagnostics for the Future Clinical Lab”

Using data gathered from our exclusive State of the Industry report on
Molecular Diagnostics published in the November issue of MLO, we
will explore the increasing roles of MDx and its solutions use in the
clinical laboratory.




Q&A :: ASK THE EXPERT

Charles K. Cooper, MD
Chief Medical Officer

Siemens Healthcare
Diagnostics,
Siemens Healthineers

An issue that comes up for me
again and again are questions
from primary care physicians
about interpreting positive drug
screens and reflex confirmatory
testing. Is there a table or quick
reference that would explain
what metabolites are commonly
seen in patients taking different
(and sometimes multiple) pain
formulations? Often a doctor is
prescribing one drug, but suspects
the patient is taking that and
others. What substances can
cause false positives in drug
testing? Sometimes a physician
contacts me when they tell the
patient that their testing suggests
additional drugs and the patient
disagrees, perhaps suggesting
that supplements or other
medications might be responsible.

Any assistance would
be appreciated.

Determining when to test for drugs of
abuse (DOA), which test to use, and how
to interpret test results is unavoidably
complex and belies the simplicity of
the reported results. Clinicians should
be encouraged to become familiar with
important aspects of testing for DOA as
there are some basic concepts that can be
helpful. First, become familiar with appro-
priate indications for testing to maximize
the clinical value of such testing and to
reduce the chances of unintended conse-
quence. Common testing scenarios include
drug treatment programs, pain manage-
ment programs, and psychiatric treatment.
These scenarios involve patients with a
higher pre-test probability, which reduces
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the relative likelihood of a false positive
result when compared to testing done on
individuals with low pre-test probability.

Second, in order to correctly interpret the
results of DOA testing, it is important to
understand the limitations of DOA testing,
which is most often conducted via highly
sensitive laboratory immunoassays. For
example, these tests do not definitively
prove that active intoxication is present,
since sensitive immunoassays may detect
the presence of levels below that which are
associated with intoxication. Also, there are
anumber of potential causes for false posi-
tives that clinicians should become familiar
with. When necessary, confirmation testing
with chromatography or gas chromatogra-
phy/mass spectrometry should be ordered
to provide certainty, however, clinicians
should be aware that such confirmation
requires additional time as these methods
are not as fast as automated immunoas-
says. Also, point-of-care tests may not be
as accurate as laboratory-based immunoas-
say testing as numerous publications have
demonstrated performance estimates that
underperform labeled claims. Finally, false
negative results are possible due to patient
subversion techniques such as through the
use of masking agents, attempts to dilute
the urine via either ingestion or addition of
water, addition of adulterants, and switch-
ing urine specimens.

Clinicians should be encouraged to
advance their knowledge of this topic to aid
in test ordering and results interpretation.
There are good resources available to clini-
cians to advance their understanding such
as a recent review article that appeared
recently in the Am Fam Physician medi-
cal journal (https://www.aafp.org/pubs/
afp/issues/2019/0101/p33.html) as well as
anumber of resources at the webpage of the
National Institute on Drug Abuse (https://
nida.nih.gov/nidamed-medical-health-pro-
fessionals/health-professions-education/
cmece-activities).

As a fully vaccinated, retired
medical laboratory technologist,
| have family and friends

who question the need to be
vaccinated against COVID-19.
What are the best ways for
persons like me to help counter
their fears and advocate for the
value of being vaccinated?

Many thanks for revival of
a Q&A column in MLO!

It’s not altogether surprising that people
may have grown weary about COVID-19
given the extremely stressful experience
that societies around the world have expe-
rienced in the past few years. However,
we have to be careful not to allow pan-
demic fatigue to inaccurately color the
importance of vaccination. The data is
conclusive that COVID-19 vaccination
reduces likelihood of severe disease and
bad outcomes particularly for those at
increased risk. When one considers the
fact that the currently circulating Omicron
subvariants of SARS-CoV-2 are among
the most contagious and transmissible
viruses that humans encounter today,
it is reasonable to view infection and/or
exposure as a question of when notif. With
this in mind, people need to decide how
they will obtain their immunity, either via
immunization or infection. Immunization,
with several hundreds of millions of doses
administered to date, has a well described
safety profile with more predictable out-
comes than what may be experienced
with actual infection. People who are
reluctant to obtain vaccination should be
encouraged to become educated about the
safety profile of vaccines as well as the risk
factors associated with severe disease to
help them make a more informed decision
and to more effectively manage personal
risk. The CDC has good resources to help
people understand their risk, which can
be found at this website: https://www.cdc.
gov/coronavirus/2019-ncov/your-health/
understanding-risk.html.

| saw in your hio that you co-
led the efforts to create the
Quantitative Safety Division in
the Center for Drug Evaluation
and Research (CDER). Could
you please explain what
“quantitative safety” is?

Quantitative safety is a descriptor for a
drug safety division that was created in
CDER at FDA for the purpose of perform-
ing advanced quantitative evaluation of
drug safety signals utilizing techniques
such as meta-analysis and Bayesian
analysis. FDA receives large amounts of
high-quality phase 3 clinical trials and is
in a unique position to utilize this data
for the purposes of answering important
safety questions.


https://www.aafp.org/pubs/
https://nida.nih.gov/nidamed-medical-health-pro-fessionals/health-professions-education/
https://nida.nih.gov/nidamed-medical-health-pro-fessionals/health-professions-education/
https://nida.nih.gov/nidamed-medical-health-pro-fessionals/health-professions-education/
https://nida.nih.gov/nidamed-medical-health-pro-fessionals/health-professions-education/
https://www.cdc
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