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n 
NATIONAL UNINSURED RATE 
REACHES ALL-TIME LOW

The Department of Health and 
Human Services (HHS) 

released a new report showing that 
the national uninsured rate reached 
an all-time low of 8% in the first 
quarter of 2022, with 5.2 million 
people having gained coverage since 
2020. The prior low was 9% in 2016.

In an accompanying paper 
published by HHS researchers, 
Medicaid expansion was shown 
to have improved preventive 
care and financial security for 
adults with disabilities, which 
the administration said is fur-
ther evidence of how coverage 
expansion improves health equity 
(Health Serv Res 2022; doi: 
10.1111/1475-6773.14034).

The largest changes in the unin-
sured rate for low-income adults 
occurred in states that recently 
expanded Medicaid. Only about 
5.45% of adults 18-64 reported having 
Marketplace coverage in early 2022. 
That’s compared to 4.4% in 2020, 
reflecting approximately 2 million 
additional adult Marketplace enrollees. 

n 
HHS EXPANDS HIV  
PREVENTION FUNDING

Department of Health and 
Human Services (HHS) 

Secretary Xavier Becerra announced 
more than $20 million in funding to 
expand HIV prevention, testing, and 
treatment services at health centers, 
part of the agency’s Ending the HIV 
Epidemic in the U.S. initiative. The 
program aims to reduce the number 

of new HIV infections in the U.S.  
by 90% by 2030.

Health centers will use the  
funding to expand access to 
medication and testing, Becerra said, 
and to strengthen partnerships  
with community organizations  
such as Ryan White HIV/AIDS 
Program-funded organizations and 
health departments.

Such community partnerships are 
even more important as the coun-
try faces the monkeypox outbreak, 
Becerra said. As part of the monkey-
pox outbreak response, the adminis-
tration is working to provide vac-
cines for individuals at higher risk of 
exposure, and the Ryan White HIV/
AIDS Program has begun allocating 
an initial allotment of vaccines for 
people with HIV, people who are low 
income, and those who are uninsured.

Proposed Rule Tackles Discrimination From Algorithms 
The Department of Health and Human Services (HHS) called out the potential  
for diagnostic algorithms to harm patients based on racial and other forms of  
discrimination in a proposed rule that strengthens universal protections against 
discrimination in healthcare in section 1557 of the Affordable Care Act. The pro-
posed rule “explicitly prohibits discrimination in the use of clinical algorithms  
to support decision-making,” according to HHS.

The agency offers as an example a common laboratory algorithm, estimated  
glomerular filtration rate (eGFR). “Reliance on the eGFR clinical algorithm may lead 
to discrimination against patients based on race and ethnicity,” the rule says. HHS 
notes that the race factor in some eGFR algorithms makes Black patient’s kidneys 

seem 16% healthier than white patients’, even though Black people are 
four times as likely to have kidney failure and make up 35% of people on 
dialysis while representing 13% of the population.

Moreover, healthcare providers are responsible for any discriminatory 
effect of using such algorithms—even if they neither took part in the 
algorithm’s development nor understand how it works. “Clinical algorith-
mic tools are pervasive. The fact that a covered entity did not design the 
algorithm or does not have knowledge about how the tool works does not 
alleviate their responsibility to ensure that they do not take actions that 
result in discrimination,” the rule says. “In sum, this part does not hold 
covered entities liable for clinical algorithms that they did not develop  

but holds entities liable under this proposed section for the decisions they make in 
reliance on such algorithms.”

HHS advises that when evaluating an algorithmic tool, clinicians ask whether the 
tool’s developers properly validated and tested it in different populations to identify 
hidden bias, “and whether it allows barriers to access to be found and rectified,  
among other things.”
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A critical value is a laboratory value that, if not acted 
upon promptly, may result in patient harm. 

Different healthcare regulatory and accrediting organiza-
tions have developed different definitions and requirements 
related to critical values. Common elements include: (1) A 
definition of which tests and values are defined as critical 
values (generally low or high abnormal results or positive 
qualitative results); (2) An organized system, described in 
one or more policies and procedures, on how a responsible 
party or caregiver is notified of a critical laboratory result. 
The system will define which responsible parties may 
accept critical results; (3) A policy and procedure on how 
critical results are communicated, including the steps 
needed to document critical value notification; (4) An 
acceptable time limit for communication of critical results.

Defining Critical Values
The definitions and requirements defined by The Joint 
Commission are among the most widely used concepts in the 
United States, likely because The Joint Commission accredita-
tion has focused on the critical laboratory value notification 
process for many years. The Joint Commission defines a criti-
cal test result as “a test result that falls significantly outside the 
normal range and may indicate a life-threatening situation.” 

Certain practices such as call centers 
(for higher volume laboratories), read-
back of critical values conveyed ver-
bally, and documentation of time and 
date of notification and person notified 
have become widely used. Effective 
critical value systems improve patient 
safety, are agreed upon by laboratory 
and medical staff leadership, and can be 
implemented and executed as designed. 

The Notification Process
People sometimes ask whether all 
steps taken for critical value notifica-
tion of central laboratory results are 
necessary when testing is performed 
at the point of care (POC). The short 
answer is no. Going back to the prin-
ciples above, the system should be 
effective in improving patient safety, 
clearly defined, and agreed upon 
by all stakeholders. In some cases, 
the person performing POC testing 
may be authorized, via institutional 

Documenting Critical Values  
at the Point of Care

By Brad S. 
Karon, MD, 
PhD, FCAP
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protocol or order set, to take action 
immediately on the results. For 
instance, in some insulin dosing order 
sets, the nurse performing glucose 
testing is authorized to change the 
insulin infusion rate or modify the 
glucose monitoring frequency based 
on results. A nurse performing POC 
international normalized ratio (INR) 
testing may be authorized by protocol 

to hold warfarin and order a plasma 
INR confirmation test. In these 
examples, the same type and extent 
of critical value notification may not 
be needed with POC compared to 
central lab tests. 

Also unique to POC are limita-
tions of some measurement tech-
nologies, such that POC programs 
may want laboratory confirmation to 
occur before providers take action on 
“pathological” values. The laboratory 
or health system may want POC end 
users to document that appropri-
ate action was taken in response to 
a value defined as critical. In this 
context, the documentation does not 
serve the same purpose as critical 
value notification, but for conve-
nience, the process may be described 
in a critical value policy or procedure. 

As with critical value policies 
designed for the central lab, the 
protocols for critical value notification 
at the POC should maximize patient 
safety while considering institutional 
resources. For example, recognizing 
the harm caused by hospital-acquired 
hypoglycemia and understanding that 
dextrose/glucose is a benign therapy, 
many hospitals now ask that nurses give 
glucose and repeat bedside measure-
ments rather than wait for laboratory 
confirmation of critically low glucose. In 
contrast, confirmation of critically high 
glucose values with a stat plasma glu-
cose may still be required before large 
correction doses of insulin are given. 

Going back to the question of 
whether the same process (e.g., 
telephone calls, readbacks) must be 
used for POC tests, calling a nurse to 
notify them of critical glucose after 
they had already taken action under 
an institutional protocol would 
consume resources without adding 
to patient safety. Thus the “criti-
cal value” policy of the laboratory 

may require documentation of an 
appropriate action taken rather than 
a name of an authorized provider 
who accepted the critical result. In 
other circumstances, the end user 
may not be authorized by protocol 
or scope of practice to take appropri-
ate action in response to a critical 
value, in which case it would be 
reasonable to require documentation 
of the value being communicated 
to an authorized provider. In either 
case, the documentation system for 
POC testing often will differ from 
central laboratory processes and may 
involve adding a code or message 
to the device being used for testing 
rather than documenting the time, 
date, and name of a person notified 
of the result.

Implementing an Effective Policy
POC programs should ensure that 
expectations for critical value notifi-
cation at the POC are clearly defined 
in a policy. Including this informa-
tion in the laboratory critical value 
policy has the advantage of putting 
all information on critical values 
and related processes in one place. 
The critical value policy may define 
how each critical value at the POC 
is handled or may just indicate that 
POC critical values are handled by 
alternative mechanisms defined in 
procedures. This information could 
also be included in the institutional 
POC testing policy. 

Having the policy or procedure 
clearly documented, and ensuring that 
the system is effective (e.g., auditing 
critical POC values for appropriate 
comments or codes), will prepare 
POC programs for regulatory and 
accrediting agency inspections. More 
important, thinking through the noti-
fication actions needed in response 
to critical POC values will ensure 
patient safety. 

Brad S. Karon, MD, PhD, FCAP, is a 
professor of laboratory medicine and 
pathology at Mayo Clinic College of 
Medicine and Science in Rochester, 
Minnesota. 
+EMAIL: Karon.bradley@mayo.edu 
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Decreasing the Lower Limit of Quantitation  
for Urine Albumin Improves Clinical Utility
Decreasing the lower limit of quantitation (LLOQ) for the urine albumin-
to-creatinine ratio (uACR) from 12 mg/L to 3 mg/L is analytically 
acceptable, clinically useful, and allows for interpretation of results for a 
significant percentage of samples that would otherwise be flagged as 
potentially abnormal, a recent paper reported (J Appl Lab Med 2022;  
doi: 10.1093/jalm/jfac046).

Clinicians use uACR to screen for chronic kidney disease (CKD). A  
value of more than 30 mg/g is considered abnormal, but lower ratios have 
prognostic implications. The researchers reason that urine albumin (uAlb) 
should be measurable to 3 mg/L to match the lowest creatinine concentration 

generally utilized (10 mg/dL) and maximize diagnostic utility. 
Meanwhile, most uAlb assays have lower limits of quantitation 

(LLOQs) 2- to 4-fold higher. 
To determine the performance characteristics of a 
commonly used urine albumin assay at 3 mg/L and to 

evaluate the clinical screening impact of reducing  
the LLOQ, the researchers serially diluted urine to 
assess urine albumin linearity and precision for 
concentrations near the claimed LLOQ of 12 mg/
dL. The researchers compared 30 samples with 
uAlb between laboratories and evaluated 1,239 
sequential samples for clinical impact of reducing 
the measuring range to 3 mg/L. 

The assay was linear to 1.6 mg/L. Interday 
precision at 3.7 mg/L and 4.3 mg/L was 7.7% and 
8.6%, respectively. Minimal bias was observed 

between labs. Clinical validation demonstrated that 
40.4% of the 1,239 samples had urine albumin less 

than 12 mg/L. Using 11.9 mg/L as the numerator for 
samples with uAlb less than 12 mg/dL and urine 

creatinine more than 10 mg/L, 21.4% of samples would 
have a ratio flagged abnormal at more than 30 mg/g. 

Reducing the numeric value for these samples to 3 mg/L 
reduced alarm to less than 1%.

The researchers noted that the newly suggested lower LLOQ provides 
clinical information for prognostic tools developed for people at risk for CKD.

n 
GENOMIC SEQUENCING AIDS 
HEARING LOSS DETECTION IN 
AILING NEWBORNS

Expanded genomic sequencing 
combined with hearing 

screening may effectively detect 
hearing loss among neonatal 

intensive care unit (NICU) patients, 
new research suggests (JAMA  
Netw Open 2022; doi:10.1001/
jamanetworkopen.2022.20986).

Hearing loss is a global burden. 
Studies have indicated that newborns 
admitted to the NICU are thought 

to be at high risk, comprising 1.2% 
to 7.5% of cases of hearing loss. 
Meanwhile, NICUs employ different 
protocols for hearing screening.

Previous studies have shown that 
state newborn screening programs 
miss about 25% of hearing loss cases in 
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infants, and two-thirds of affected 
babies go on to receive a diagno-
sis of severe to profound hearing 
loss. Other research indicates that 
hearing loss among newborns in the 
NICU is associated with genetic 
factors as well as clinical factors 
such as cytomegalovirus infection, 
craniofacial malformation, family 
history of hearing loss, duration of 
NICU stay, oxygen exposure, or low 
birth weight.

To assess the association between 
expanded genomic sequencing 
combined with hearing screening 
and detection of hearing loss in the 
NICU, the researchers studied 8,078 
newborns admitted to the ICU of a 
children’s hospital in Shanghai. The 
researchers administered a hear-
ing screening test and expanded 
genomic sequencing targeting 2,742 
genes in each infant. Infants who 
failed the hearing screening test or 
had positive genetic findings were 
referred for diagnostic audiometry 
at a median of 3 months of age. 

Among the infants, 21.7% 
received a diagnosis of hearing loss. 
Expanded genomic sequencing 
combined with hearing screen-
ing was associated with a 15.6% 
increase in cases of diagnosed 
hearing loss that hearing screening 
alone missed. Of the 52 patients 
with hearing loss, genetic factors 
were identified for 75%. The most 
commonly involved genes were 
GJB2 and SLC26A4. Patients with 
genetic findings experienced a 
more severe degree of hearing loss 
than those without genetic findings 
and had more bilateral hearing loss.

n 
TEST SHOWS SOURCE OF  
SARS-COV-2 IMMUNITY 

A  new whole blood test shows 
whether cellular immunity to 

SARS-CoV-2 results from vaccina-
tion or infection within 48 hours 
(Allergy 2022; doi: 10.1111/
all.15406). The test uses type 2 
cytokine IL-13 as a T-cellular recall 
marker for SARS-CoV-2-specific 
T-cellular immune responses.

Available antibody-based tests 
can measure SARS-CoV-2-specific 

immune response, but faster T cell 
assays that do not require specialized 
labs and many days turnaround time 
are needed to differentiate specific cel-
lular immune responses after infection. 

The researchers evaluated 
immune responses in whole blood 
among 117 individuals from three 
groups: those recovering from 
COVID-19, vaccinated subjects, and 
healthy controls. Responses included 
those from Th1, Th2, and Th17 cells, 
plus inflammatory cytokines.

The researchers also evaluated 
blood samples for activation-induced 
marker expression via incubated 
purified peripheral blood mononu-
clear cells, SARS-CoV-2 S, N, or M 
peptides, tetanus toxoid, tick-borne 
encephalitis virus and vaccine anti-
gens, or polyclonal stimuli includ-
ing Staphylococcal enterotoxin and 
phytohemagglutinin.

They found that N-peptide mix 
stimulation of whole blood showed 
the combination of IL-2 and IL-13 
secretion was superior to IFN-γ 
secretion for discriminating between 
COVID-19-convalescent patients 
and healthy controls.

The researchers got comparable 
results with M- and S-peptides. 
S-peptides almost comparably 
recalled IL-2, IFN-γ, and IL-13 

responses in whole blood of vacci-
nated participants.

Analysis of T cell response 10 
months after infection revealed 
that the T cell response was still 
as strong as that measured 10 
weeks after an infection. Whole 
blood cytokine responses corre-
lated with cytokine and prolifera-
tion responses of peripheral blood 
mononuclear cells. 

Antigen-induced neoexpression 
of the C-type lectin CD69 on CD4+ 
and CD8+ T cells gave the best 
information about SARS-CoV-2 
exposure status, with additional 
benefit from CD25 upregulation.

The researchers believe that the 
test would be useful for determin-
ing presence and degree of T-cellular 
memory in patients with impaired 
or masked humoral immunity. This 
could help identify patients at risk 
of becoming reservoirs for develop-
ing variants of concern due to their 
inability to efficiently clear virus, as 
has been shown previously. 

In addition, the researchers  
noted that the test’s speedier 2-day 
turnaround time could help  
clinicians in outpatient clinics and 
improve understanding of the  
development of  T cell-mediated 
SARS-CoV-2 immunity.
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Laboratorians in Ireland withdrew their labor 
from hospitals for the first time in 60 years 
when the pandemic turned pay and staffing 
issues into a crisis.

C
linical laboratories worldwide are facing labor shortages and 
staff burnout from myriad causes, from the increasing com-
plexity of laboratory technology to the unyielding demands of 
the COVID-19 pandemic. 

In few countries, however, have lab professionals taken organized action 
like they have in Ireland. Laboratorians watched other healthcare workers 
in the country receive pay increases while their own compensation did not 
keep up. It was no surprise to them, then, that the field faced acute prob-
lems in recruitment and retention.

In 2022, frustration among Irish medical scientists—the term in Ireland 
for clinical laboratory scientists or medical laboratory scientists—boiled 
over. Working through the union that represents them, the Medical 
Laboratory Scientists Association (MLSA), they served notice in March of 
their first strike in 60 years.

“The grievance had become so great, and efforts to address the prob-
lems were stalled for so long, that we really felt there was no other option 
but to withdraw our labor,” said Terry Casey, MLSA general secretary. 
“The decision was not one MLSA members took lightly. We had used all 
mechanisms to resolve this issue over a 20-year period and essentially had 
come to naught.”

Their ability to organize, ensure emergency coverage for patients, and 
achieve what they expect to be a measure of success is one of the most 
notable actions taken by laboratory professionals during the pandemic to 
stand up for a profession that’s too often taken for granted.

BY SARAH MICHAUDMedical 
Scientists 

Photos by Medical Laboratory Scientists Association, Dublin, Ireland
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PANDEMIC PUSHES  
PAY PARITY TO THE FORE
MLSA’s dispute over pay parity goes 
back to 2002, when Irish medical sci-
entists demanded reassignment to the 
same pay grade as biochemists. Before 
then, the government assessed medical 
scientists and biochemists on the same 
pay scale. But in 2002, the government 
began assessing the roles separately. 
In what officials said was an uninten-
tional procedural effect during this 
public servant benchmarking process, 
biochemists were assigned to a higher 
pay range than medical scientists. 

In 2019, medical laboratory aides 
underwent a similar benchmarking 
process. Their pay review resulted in a 
13% increase in salary to reflect recent 
changes to their role. While well-
deserved, the pay increase placed the 
aides’ starting salaries higher than the 
medical scientists to whom they report.

That same year, the government 
implemented new standards for the 
profession that raised the bar for 
whom hospitals could hire to work 
in the lab. Registration with the Irish 
Regulating Health and Social Care 
Professionals (CORU) became manda-
tory for medical scientists, and CORU 
established a code of professional 
conduct and ethics as well as standards 
of performance for the field.

While registration “gives confidence 
to users of medical scientist services,” 
said Eddie McCullagh, chief medical 
scientist at Cork University Hospital, 
“the added requirement of CORU 
registration limits the field’s ability to 
respond to staffing shortages.” 

For example, McCullagh noted 
CORU’s requirement for registrants to 
train in five different laboratory areas. “In 
reality,” he added, “the vast majority of 
medical scientists will only ever work in 
a single discipline during their career.” 

CORU registration is also hinder-
ing Irish medical scientist recruitment 
from the United Kingdom, medical 
scientists said. “CORU has essentially 
shut off a large pool of candidates 
for us,” said Elizabeth Whitney, chief 
medical scientist at St. Luke’s General 
Hospital in Carlow-Kilkenny. 

The added registration and train-
ing requirements combined with 
low pay have made medical scientist 
recruitment and retention a struggle. 
Currently, about 20% of medical sci-
entist positions in Ireland are unfilled. 

Timeline of the Strike
The Medical Laboratory Scientists Association (MLSA) in 
Ireland represents medical scientists, the profession referred  
to in the U.S. as clinical laboratory scientists or medical 
laboratory scientists.

• January 2020: MLSA renews its claim for pay parity and 
career progression and seeks to resolve the dispute with the 
Health Service Executive (HSE), the publicly funded Irish 
healthcare system.

• November 2021: 98% of MLSA members vote in favor of 
taking industrial action, which includes striking.

• March 30, 2022: MLSA serves notice of industrial action  
on May 18. 

• April 2022: MLSA suspends the May 18 strike after the union 
is invited to new dispute resolution talks. 

• May 3, 2022: After unsuccessful talks, MLSA resumes plans 
for the May 18 industrial action, with additional strikes 
planned for May 24, May 25, May 31, June 1, and June 2. 

• May 18, 2022: MLSA members strike from 8 a.m.−8 p.m. 

• May 24, 2022: MLSA and Irish Blood Transfusion Service 
members strike from 8 a.m.−8 p.m. MLSA accepts an 
invitation to attend the Labour Court with HSE for explor-
atory talks on the dispute and suspends plans for future 
industrial action. 

• May 25, 2022: Labour Court requests MLSA and HSE return 
to the Workplace Relations Commission to explore resolution 
on the employer’s side of the dispute.
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THE UNION’S DEMANDS
In January 2020, MLSA renewed its 
dispute about pay parity as well as its 
aim to resolve the staffing crisis and 
improve career progression opportu-
nities for the field. 

MLSA members and the execu-
tive committee outlined their griev-
ances: Medical scientists carry out 
identical work to clinical biochemists 
in hospital laboratories but are paid 
on average 8% less; medical labora-
tory aides who report to medical 
scientists have a higher starting 
salary; medical scientists have fewer 
career progression opportunities, less 
training support, and less continuous 
education support than comparable 
colleagues; and—an average of 20% 
of medical scientist roles are unfilled 
while the role of laboratory diagnos-
tics within health services is expand-
ing and increasing. 

The union’s executive committee 
sought to resolve the dispute through 
existing resolution channels with 
the Health Service Executive and 
Department of Health (HSE/DoH). 
However, 2 years later, medical scien-
tists’ demands remained unmet.

WALKING THE PICKET LINE
On May 3, 2022, after an unsuccess-
ful round of talks with the Irish Public 
Service Agreement Group, MLSA 
served notice of industrial action for 
May 18. Members of the union pick-
eted from 8 a.m.−8 p.m., withdrawing 
routine laboratory services to HSE and 
public voluntary hospitals, private hos-
pitals and laboratories, the Irish Blood 
Transfusion Service, and universities 
throughout Ireland. 

About 14,000 procedures were 
canceled that day. “The impact on 
patient care was very significant, 
and that was regretted,” Casey said. 
“However, prior to the strike, union 
members ensured emergency medi-
cal laboratory coverage would be 
provided.” 

A second day of industrial 
action took place on May 24. This 
time, MLSA members were joined 
by members of the Irish Blood 
Transfusion Service. Later that day, 
further industrial action was called off 
after MLSA accepted an invitation to 
attend the Labour Court with HSE/
DoH for exploratory talks on the pay 
parity and career progression disputes. 

The MLSA-Workplace Relations 
Commission talks will be a time-
limited review of the medical scientist 
and biochemist roles by an indepen-
dent group to determine if the roles 
are indeed still the same. The group’s 
report will go to the Labour Court 
and the court’s decision will  
be binding. 

“With the assistance of both 
the Labour Court and Workplace 
Relations Commission, we should 
have an agreement within a 3-month 
timeframe,” said MLSA’s Casey in late 
July 2022. “We hope a recommenda-
tion will be made and that pay parity 
with biochemists will be restored.” 

STRONGER TOGETHER
MLSA represents about 2,100 medi-
cal scientists in Ireland. Despite their 
relatively small size, the union’s 
industrial action was impactful. 
MLSA members and the executive 
committee spent 2 years planning 

for the strike by coordinating its 
members, building momentum for 
the strike, clearly communicating its 
demands via local and national media 
outlets, and garnering support from 
colleagues and the public. 

“We were nearly unanimous in our 
decision to strike,” said Whitney, “with 
98% of us voting in favor of industrial 
action in November 2021.”  

Medical scientists were also sup-
ported by their healthcare colleagues. 
Whitney noted that consultants, 
nursing staff, and clinicians showed 
their support by only conduct-
ing essential blood testing and by 
canceling all elective procedures and 
clinics during the May 18 and May 
24 actions. 

MLSA members and the executive 
committee also talked with local and 
national media outlets to deliver their 
message to the public. “Our members 
are mild-mannered and committed 
to their work,” said Casey. “The fact 
that it took a 20-year pay dispute to 
get them to walk out of the lab and 
pick up a placard really struck home 
for people. It really solidified public 
support for us.”    

WHAT’S NEXT FOR MEDICAL 
SCIENTISTS IN IRELAND?
MLSA’s members and executive com-
mittee are hopeful that the Labour 
Court and Workplace Relations 
Commission will present an agree-
ment before the end of the year with 
a recommendation to restore pay par-
ity. “We need to achieve a sustainable 
work structure for the profession, and 
this will benefit patients and the qual-
ity and efficiency of health services 
they receive,” said MLSA Chairperson 
Kevin O’Boyle.

In addition to serving the needs 
and rights of its members, the MLSA 
industrial action increased pub-
lic understanding and recognition 
of what it means to be a medical 
scientist, they said. They believe that 
highlighting medical scientists’ critical 
role in healthcare delivery and the 
resolution of MLSA’s grievances will 
attract new people to the field and 
improve medical scientist recruitment 
and retention in Ireland. 

Sarah Michaud is a freelance writer  
who lives in London. 
+EMAIL: michaudedits@gmail.com

mailto:michaudedits@gmail.com
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L
arger volumes of 
blood can be difficult 
to collect from 
pediatric and 

geriatric populations, and anxiety 
and fear associated with blood 
draws and needles can delay or 
prevent necessary patient care.  
As a result, microsampling is 
increasingly being explored as an 
alternative to traditional phle-
botomy collection.

Microsampling is a relatively 
pain-free and simplified method 
for collecting small volumes, on 
the scale of microliters, of blood, 
urine, and saliva matrices (1). 
Clinically, microsampling in the 
form of dried blood spots (DBS) 
remains limited to newborn 

screening, although many studies 
have demonstrated its value for 
various clinical applications.

This article provides an 
overview of the necessary con-
siderations for implementing 
microsampling within a clinical 
laboratory, with a focus on DBS. 
Alternative dried matrices and 
blood microsampling methods 
that have the potential to over-
come the limitations of DBS DBS 
are also highlighted.

DRIED BLOOD SPOTS 
DBS are the most well-known 
microsampling technique in the 
field of laboratory medicine. 
This sampling approach has 
been predominantly utilized in 

newborn screening programs, 
with emerging applications in 
pharmacokinetics (2), toxicol-
ogy (2,3), and infectious disease 
(4,5). Table 1 describes the 
advantages and challenges 
associated with DBS as well as 
various clinical applications.

Collection Considerations 
An average of 50−75 µL of blood 
is needed per DBS, with approxi-
mately 4−6 blood spots collected 
per patient for clinical testing 
(1,6). The collection process 
is fairly simple and relatively 
painless, involving a finger or 
heel stick followed by blotting 
the blood onto a collection card, 
typically Whatman 903 cards. 

A pipette or capillary tube can 
be used to transfer blood to 
the card. DBS can be collected 
without a trained phlebotomist 
or nurse and requires minimal 
materials compared wtih tradi-
tional phlebotomy collection, 
facilitating at-home self-collec-
tion of clinical specimens. 

Several challenges are associ-
ated with DBS sampling that 
can affect downstream analytical 
measurements. The hematocrit 
effect is the most well-known 
disadvantage of DBS (1,4). 
“Milking” the puncture site, 
causes an increase in the percent-
age of interstitial fluid in the 
DBS and is the main cause of 
the hematocrit effect. Improper 
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sample collection, age, and various 
clinical conditions can affect hemato-
crit, impact viscosity, and ultimately 
affect the spreadability of blood on 
the collection card. Sample hetero-
geneity also remains a challenge for 
DBS. Hematocrit, sample volume, 
and improper application of blood to 
the card can lead to a non-uniform 
distribution of analytes throughout 
the blood (1), and unlike conven-
tional clinical specimens, mixing is 
not an option to achieve a homog-
enous sample matrix. Any sample 

outside the predefined target area will 
not be processed with the punched 
disc, affecting extraction recovery and 
analyte measurement. While these 
challenges represent a considerable 
barrier for widespread clinical use of 
DBS, emerging innovations and tech-
nological advancements are focused 
on mitigating these limitations (1).   

Storage, Stability, and Transport
Following blood collection, the speci-
mens are dried at room temperature 
for approximately 4 hours prior to 
shipment. Shipping and handling of 
DBS is simplified by the dried matrix, 
which inactivates most pathogens, 
reducing the biohazard risk typically 
associated with transport of clini-
cal specimens (1,4). DBS also does 
not require refrigeration, dry ice, 
or overnight shipment to the test-
ing laboratory and are considered 
non-regulated, exempt materials by 
the Centers for Disease Control and 
Prevention (CDC). As such, they can 
be shipped in ambient conditions 
in the mail or by other carriers (5). 
DBS sampling has become an area of 
increasing interest in global health and 
disease surveillance programs due to 

Manual DBS methods can be time 
and labor intensive, limiting the ability 
of labs to use DBS for high throughput 
clinical testing. Commercial systems 
for semiautomated and fully auto-
mated processing of DBS specimens 
are currently available and have been 
implemented into DBS workflows 
testing to increase throughput and 
minimize manual intervention (1). 
For example, the use of an automated 
puncher and liquid handling systems 
minimizes the number of manual 
processing steps, allowing for semiau-
tomated workflows for DBS testing. 
Fully automated platforms streamline 
the clinical workflow even further, 
with the only manual step involving 
the insertion of the DBS cards into the 
system. Three commercially available 
systems, DBS-MS 500 (CAMAG), DBS 
Autosampler (Spark Holland), and the 
DSX-1 (Thermo Fisher) allow for fully 
automated extraction, separation, and 
analysis of DBS, although the specifica-
tions for each system differ. These three 
platforms are only compatible with 
mass spectrometry-based systems.  

Proper result interpretation also 
represents a major barrier to wide-
spread use of DBS within a clinical 
lab. Conventional clinical specimens 
include venous blood, plasma, or 
serum, while DBS use capillary blood. 
Inherent differences in sample type 
and composition as well as the dry-
ing effect can lead to differences in 
analyte concentration, making it dif-
ficult to compare DBS measurements 
to results from conventional clinical 
samples. Plasma equivalent results for 
DBS can assist in result interpreta-
tion, but the testing laboratory must 
generate and validate a conversion 
formula. This is not a new concept 
in laboratory medicine, as point-of-
care glucose devices report plasma 
equivalent values for analytes mea-
sured in capillary blood. Alternatively, 
reflectance-based hematocrit mea-
surements (7) and potassium lev-
els (1) have been used to predict 
hematocrit in DBS, with the latter 
method providing a corrected analyte 
concentration for a hematocrit range 
of 0.19−0.63. Nevertheless, a com-
prehensive assessment of factors that 
may contribute to differences in DBS 
analyte levels due to sample matrix 
should be performed using matched 
DBS and plasma samples. 

these technologically simple and cost-
effective features (4,5).

While storage of DBS is concep-
tually simple, environmental field 
conditions during transport and in 
the laboratory as well as longer-term 
storage conditions can influence  
analyte measurement. High humidity 
and temperature can promote bacte-
rial growth, impact drying rates, and 
alter analyte levels (1,4). Shipping 
guidelines provided by CDC describe 
ways to mitigate the impact of 
environmental conditions on analyte 

measurement, including the use of 
desiccants and humidity indicators to 
control and monitor moisture levels 
(1). However, a single set of storage 
conditions does not apply to all ana-
lytes. Extensive evaluation of analyte 
stability is therefore necessary to 
determine optimal storage conditions,  
transport requirements, and ensure 
accurate laboratory measurement. 
Beneficially, analytes susceptible to 
degradation via hydrolysis, esterase, 
or RNAase activity show improved 
stability in DBS compared with liquid 
specimens (1,6). 

Sample Processing and Result 
Interpretation 
Once in the testing laboratory, han-
dling of DBS specimens is primarily 
manual, involving the removal of the 
DBS via a hole-punch device followed 
by analyte extraction, separation, and 
analytical measurement. Extraction 
typically includes incubation of the 
DBS punch with solvent, followed by 
mixing, centrifugation, and aspira-
tion of the supernatant. However, the 
protocol will vary based on the analyte 
of interest, e.g., small molecules, RNA 
or DNA, or antigens/antibodies.

DBS can be collected without a trained  
phlebotomist or nurse and requires minimal  

materials compared wtih traditional phlebotomy 
collection, facilitating at-home self- 

collection of clinical specimens.
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Current DBS Applications and 
Emerging Areas
Newborn Screening
Within a clinical lab, DBS is 
predominantly used for neona-
tal screening of inborn errors of 
metabolism. In the U.S., newborn 
screening programs may screen for 
over 60 diseases although the exact 
conditions vary from state to state 
(6). Each state provides specific 
guidelines on proper collection, 
storage, and transport of DBS for 
newborn screening. Conventionally, 
capillary blood from a heel stick is 
collected on a DBS collection card 
within 48 hours of birth and sent 
to the testing laboratory, typically 
a state laboratory. Newborn screen-
ing laboratories may have manual, 
semi-automated, or fully automated 
platforms to extract analytes from 
DBS. Measurement of analytes in 
DBS is most commonly performed 
using either flow injection or liquid 
chromatography tandem mass spec-
trometry (LC-MS/MS). 

Infectious Disease
Given the key features of DBS 
sampling, there has been increasing 
interest in the use of DBS in global 
surveillance programs to monitor 
infectious diseases in resource-
limited settings (4). In fact, the 
World Health Organization has 
recommended DBS for monitoring 
of hepatitis B and C and HIV to 
improve access to infectious disease 
screening in remote areas that lack 
clinical infrastructure (4,5). 

Many studies have evaluated 
the performance of serological and 
nucleic acid tests for screening and 
confirmation of hepatitis using 
DBS. For screening of hepatitis B 
surface antigen in DBS, studies have 
reported pooled clinical sensitivities 
and specificities of 98% and 100%, 
respectively (5). Similar perfor-
mance has been reported for hepati-
tis C antibodies (98% sensitivity and 
99% specificity) (5). Researchers 
have evaluated the performance of 
various commercial HIV-1 RNA 
assays using DBS, too, with Abbott 
being the most used assay. Several 
studies have demonstrated that 
HIV RNA viral load can be reliably 
measured in DBS (4,5). However, 
extensive evaluation and validation 

of serology and nucleic acid test-
ing of DBS in the testing laboratory 
under field conditions is necessary 
prior to implementation.

Toxicology and Therapeutic Drug 
Monitoring 
DBS is an attractive sampling method 
for toxicology and therapeutic drug 
monitoring (TDM) applications. For 
toxicology, specifically, applications 
primarily include the assessment of 
substances of abuse, environmental 
contaminants, and trace metals in 
DBS (2). Numerous studies report 
the detection of various drugs of 
abuse in DBS, including cannabinoids, 
cocaine, opiates, amphetamine, and 
their metabolites (3). An advantage of 
using DBS for the detection of drugs 
of abuse compared with traditional 
whole blood specimens is improved 
stability of several drugs and metabo-
lites, including cocaine and 6-mono-
acetylmorphine. Additionally, the dried 
matrix offers the benefit of minimizing 
enzyme activity, which is particularly 
useful in the measurement of phos-
phatidylethanol, a marker of alcohol 
consumption (3). 

In addition to toxicology, there 
is growing interest in using DBS for 
TDM. DBS allow for convenient 
at-home sampling, requiring smaller 
volumes compared to venipuncture, 
which is highly desirable for TDM in 
pediatric patients. DBS-based TDM 
has been applied to various thera-
peutic drugs including antiretroviral, 
immunosuppressant, antimalarial, 
antibiotic, analgesic, and antidepressant 
drugs (2,3). 

However, for both toxicology and 
TDM clinical use, a limitation of DBS 
is that they may require highly sensi-
tive and selective instrumentation, 
such as LC-MS/MS, due to the small 
volume of sample provided on the col-
lection cards. 

ALTERNATIVE DRIED MATRICES
Although DBS is the most widely 
used dried matrix in a clinical lab, 
dried urine spots (DUS) have shown 
promise for clinical applications and 
use. Within the last decade, dried 
saliva spots (DSS) have also been 
proposed as an alternative dried 
matrix. Both sampling methods offer 
the same benefits of DBS, such as 
simple transport and storage, reduced 

infection risk, and improved analyte 
stability, while allowing for noninva-
sive, pain-free, and more convenient 
sample collection. 

The use of DUS for toxicology 
applications remains an active area of 
research as urine has a longer analyte 
detection window compared to 
blood and saliva (8). Several studies 
have shown the potential to detect 
various classes of drugs of abuse in 
DUS using LC-MS/MS (8). One 
study reported an 88% agreement for 
results from DUS and paired liquid 
urine specimens (9). Other studies 
have focused on the measurement of 
steroid hormones in DUS, with some 
proposing that collecting multiple 
DUS over a 24-hour period could 
serve as a surrogate for 24-hour urine 
specimens (10). 

Recently, researchers have pro-
posed using DSS for TDM, disease 
diagnosis, and cortisol measure-
ment (11). This sample type has 
unique considerations compared 
to DBS and DUS. DSS has stricter 
patient preparation requirements; 
for example, patients should avoid 
tooth brushing and ingesting food 
and liquids for at least 30 minutes 
prior to specimen collection (11). 
The composition of the saliva, such 
as passive drool or stimulated saliva, 
can also affect analyte measurement 
(11). The sample volume of DSS 
ranges from 3-100 µL, depending on 
the detection method. Highly sensi-
tive and selective instrumentation, 
such as tandem MS, may be neces-
sary to detect analytes in smaller 
sample volumes given the generally 
lower analyte concentration in saliva 
compared to blood.

BLOOD MICROSAMPLING 
ALTERNATIVES 
Within the last decade, multiple 
microsampling alternatives have 
been developed to address the major 
limitations associated with DBS 
while facilitating user-friendly and 
minimally invasive at-home specimen 
collection. These products include 
volumetric absorptive microsampling 
(VAMS), Tasso, and TAP blood collec-
tion devices (Figure 1). These prod-
ucts were developed to mitigate the 
limitations of DBS, such as hemato-
crit effect, volume, and heterogeneous 
analyte distribution. 
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VAMS
VAMS Mitra technology is manu-
factured by Neoteryx and uses a 
microsampling device consisting of 
a plastic handle and a polymeric tip 
to absorb a small volume of blood 
(10-30 µL) from a fingerstick. An 
advantage of VAMS over DBS is the 
elimination of the hematocrit effect; 
the porous Mitra tip absorbs a precise 
volume of blood independent of 
sample hematocrit (12). Similar to 
DBS, capillary blood is collected, and 
VAMS specimens must be dried at 
room temperature prior to storage 
and shipment. Once in the clinical 
lab, analytes are extracted from the 
Mitra tips via solvent extraction. 
For high throughput testing, analyte 
extraction can be expedited by plac-
ing VAMS specimens in Neoteryx 
96-Autoracks, which are compatible 

with 96-channel pipettors and liquid 
handling systems. Neoteryx provides 
resources on different extraction 
methods for various analytes and 
assay types to guide use of VAMS in 
laboratory testing. VAMS has been 
used for TDM applications, showing 
promise for monitoring kinase inhibi-
tors, immunosuppressants, antide-
pressants, antifungals, and antibiotics, 
among other analytes (12). 

TAP and Tasso Devices
Yourbio Health and Tasso have 
recently developed microsampling 
devices that allow for at-home self-
collection of whole blood liquid 
specimens. These devices are single 
use and operate in a similar multistep 
process: the upper arm is warmed to 
increase circulation, the device is held 
in place on the skin with adhesive, 

and a button is pressed to puncture 
the skin to collect the sample. While 
the collection process is more com-
plex than DBS or VAMS technology, 
it is still relatively simple and pain-
free. Compared to DBS, liquid blood 
specimens eliminate the additional 
steps needed to extract analytes from 
the collection cards, simplifying the 
processing workflow.

Yourbio Health currently has two 
devices available: the TAP, which the 
Food and Drug Administration (FDA) 
has cleared, and the TAP II device, 
which has only obtained the CE Mark. 
Both use a series of microneedles to 
puncture the skin. For the TAP device, 
up to 100 µL of capillary blood is 
collected in a reservoir that contains 
a lithium heparin chamber (12). The 
TAP II device enables collection of 
blood using a detachable tube—either 
an SST, red top, or lithium heparin 
tube, depending on the analyte of 
interest. Currently, Yourbio Health 
has TAP II kits available in the U.K. 
for at-home self-collection of blood 
(less than 250 µL) for SARS-CoV-2 
antibody testing. The TAP device has 
recently been used for measurement of 
hemoglobin A1C (12).

Tasso manufactures three 
devices: the Tasso-SST, Tasso+, 
and Tasso-M20 (12). As the name 
implies, the Tasso-SST is compa-
rable with a standard SST tube, 
allowing for the collection of 200-
300 µL of blood within 5 minutes 
or less. Currently, this device is only 
available for investigational use 
only. With the Tasso+, serum, EDTA 
plasma, and heparinized plasma can 
be collected, expanding the number 
of analytes that can be measured 
using this technology. The Tasso+ 
can collect up to 600 µL of capillary 
blood and is currently FDA autho-
rized. The Tasso-M20 enables the 
collection of four individual capil-
lary DBS specimens within a single 
pod and is both FDA authorized and 
CE marked.

Recently, several studies have used 
the Tasso-SST device for anti-SARS-
CoV-2 IgG antibody testing, with 
specimens collected in a self-admin-
istered, unsupervised manner (13). 
An overall accuracy of 98.9% was 
achieved for COVID-19 diagnosis 
compared with blood collected by 
standard venipuncture. 

F1 Typical workflow for self-collection of miscrosamples by DBS, VAMS, Tasso, and TAP devices.
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CONCLUSIONS
DBS has become increasingly popular 
within various clinical areas due to 
the method's at-home and remote 
self-collection capabilities, low 
volume requirements, and improved 
analyte stability, among other char-
acteristics. Although there are several 
limitations associated with DBS, 
including hematocrit effect, volume, 
and heterogeneous analyte distribu-
tion, they are not insurmountable. 
Current technological advancements 
are focused on improving DBS as a 
sampling method to increase its uti-
lization within multiple areas of the 
clinical lab. 

Alternative blood microsampling 
techniques—namely, the Mitra, 
Tasso, and TAP devices—have also 
recently been developed to address 
the limitations of traditional DBS 
sampling. Outside of DBS, other 
dried matrices such as DUS and 
DSS are currently being evaluated 
for clinical applications. DUS and 
DSS offer the benefit of convenient, 
pain-free sample collection and are 
emerging as alternative dried speci-
mens for clinical testing, although 
further validation is needed prior to 
clinical implementation  
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As mass spectrometry imaging nears use in the clinic,  
data analysis and interpretation loom as bottlenecks.

BY KAREN BLUM

F
or years, researchers have used mass spectrometry imaging to 
characterize tissue samples, determining cancerous versus benign 
material, for example, or identifying subtypes of inflammatory 
bowel disease. But with an increasing need for speed and accuracy 

to guide clinical decision-making, the technology has the potential to soon 
make its way into clinical laboratories.

In simple terms, mass spectrometry measures the weight of chemical spe-
cies, explained Abraham Badu-Tawiah, PhD, a professor of chemistry at Ohio 
State University whose research focuses on the development of new mass spec-
trometry techniques for disease detection. Every chemical species has a specific 
mass determined by the elements in that compound, he said. 

“If I can measure the mass, then I can figure out what elements are in that 
compound,” Badu-Tawiah said. The technology “gives you the information you 
need in a very short amount of time. It’s also very sensitive, so you don’t need a 
whole lot of sample, and it’s accurate.”

Data Points

A Picture
 Worth a Thousand 
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Mass spectrometry imaging 
(MSI) carries this precision one step 
further and allows researchers to 
visualize the distribution of mol-
ecules in a particular tissue sample, 
otherwise known as spatial omics 
research, said Yusheng Zhu, PhD, 
DABCC, FAACC, a professor of 
pathology and laboratory medicine 
at Penn State University. MSI “has 
high potential to be used clinically,” 
Zhu said. That’s because it can be 
used for multiplex analysis, e.g., 
measuring all given molecules in the 
same tissue or cell at the same time. 
This can include detecting proteins 
(proteomics), lipids (lipidomics) and 
glycans, or sugars (glycomics), etc., 
in situ, to help render a more precise 
diagnosis. It also has an advantage 
over other detection techniques that 
need sample extraction, he said, 
because during the typical extraction 
and preparation of samples, some 
information can be lost, precluding 
scientists from understanding the 
localization of molecules. In MSI, 
though, minimal is necessary.

MSI is similar to molecular 
pathology, but instead of probing just 

one molecule, the technology enables 
the study of thousands of mol-
ecules in one experiment, said Ron 
M.A. Heeren, PhD, director of the 
Maastricht MultiModal Molecular 
Imaging Institute, at Maastricht 
University in the Netherlands.

Today, MSI most typically is used 
in the research setting. But MSI 
holds particular importance in areas 
such as intraoperative diagnostics, 
Heeren said. When a cancer patient 
is on the operating table and the sur-
geon removes a portion of potentially 
cancerous tissue, that tissue needs to 
be evaluated during the procedure. 
Typically, the surgeon can wait 30 
minutes or so to make a clinical 
decision, but that timeclock is tight 
for a pathologist, who may have to 
prepare samples with antibody or 
fluorescent stains, incubate cells, 
or retrieve antigens—all of which 
require time and several steps.

“Because mass spec imaging can 
image thousands of molecules at 
the same time, the acquisition of an 
informative mass spec image takes 
about 10 minutes,” he said. Even 
allowing for sample prep and data 

analysis, a decision can be rendered 
in under 30 minutes. “Mass spec 
imaging offers the potential to 
enhance clinical diagnosis in the 
timeframe of the surgical decision-
making process, which means that  
it becomes much easier to deter-
mine surgical margins immediately 
during surgery.”

Some MSI tools are beginning 
to make their way to the operating 
rooms, Badu-Tawiah said. Take the 
intelligent knife (iKnife), referenced 
in one of his recent papers (Anal 
Chem 2020;92:183-292). The tool 
allows surgeons to test tissue upon 
contact during cancer removal 
operations, indicating to the doctor 
whether a particular area contains 
cancer cells. MasSpec Pen technol-
ogy is also being trialed in cancer 
surgeries, to accurately identify 
cancer versus normal tissues and 
surgical margins upon contact. (Fun 
fact: The technology was featured in 
an episode of the TV show “Grey’s 
Anatomy”).

Livia Schiavinato Eberlin, PhD, 
who invented the MassSpec Pen, 
demonstrated the progress her 
research team is making with the 
technology in a plenary session at 
the 2022 AACC Annual Scientific 
Meeting in July. The device delivers a 
controlled, discrete water droplet to 
a tissue’s surface to extract biomol-
ecules, which it then transports to a 
mass spectrometer for analysis. Her 
team is also exploring MSI.

MSI has huge potential, said 
anatomic pathologist Kristina 
Schwamborn, MD, PhD, a consul-
tant at the Institute of Pathology, 
Technical University of Munich,  
in Germany.

The problem we’re facing in 
pathology nowadays is that there 
are regions in the body that can be 
reached to get biopsy material, but 
the material you get is very limited, 
and sometimes compromised by 
crush artifacts (damage caused by 
incorrect use of forceps handling the 
tissue). "Still, we have to come to a 
diagnosis,” Schwamborn said. This 
means first determining if a sample is 
cancerous or benign, for example. If 
it’s cancerous, then determining what 
type of cancer, and what mutations 
are present. “We have to answer a lot 
of questions.”

The image on page 18, and the enlarged segments shown elsewhere, is a mass spectrometry image of healthy coronal mouse 
brain tissue section using TransMIT’s AP-SMALDI5 AF ion source coupled to the Thermo ScientificTM OrbitrapTM Exploris mass 
spectrometer. Mass spectrometric and position information are combined in a post-processing step using TransMIT’s MIRION 
software.

It shows three masses (actually ions of individual phospholipid species) extracted as three colors in a red-green-blue overlay 
ion image with red: m/z 820.5253, PC(36:4), [M+K]+, green: m/z 769.5620, SM(36:1, O2), [M+K]+ , and blue: m/z 826.5722, 
PC(36:1), [M+K]+.

The spatially localized lipids demonstrate various well-defined anatomical regions, such as the white matter, grey matter, and 
granular layers in the cerebellum, i.e. the corpus callosum or hippocampal formation. They are vividly imaged by means of mass 
spectrometry: e.g., see the cortex region: the yellow-greenish regions show co-localization of the green and red lipid species, 
while the purple-colored regions therein show co-localization of the red and blue lipid species.
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a clinical device or medical diagno-
sis that is refunded and reimbursed 
by insurance companies, it needs 
approval of the Food and Drug 
Administration (or the European 
Medicines Agency in Europe). That 
takes time, and ethical approval to 
run many, many samples and per-
form statistical validation in thou-
sands of patients.”

Other barriers need to be over-
come, too. For one, the technology 
generates huge amounts of data, 
and there must be easy ways to help 
clinicians make decisions. Heeren’s 
group is one of several working 
with digital pathology and MSI 
instrumentation vendors to integrate 
data in commonly available digi-
tal pathology platforms to allow a 
pathologist to click to select a test, 
with machine learning and artificial 
intelligence technologies helping 
interpret the data to enable clini-
cal decision-making. Schwamborn 
agreed that there needs to be better 
collaboration and close contact 
between people developing the tech-
nology and end users.

She herself can attest to the need 
for more data analysis. Her group has 
studied a clinical cohort of people 
with thrombotic microangiopathy 

MSI allows the interrogation of 
multiple markers without render-
ing damage, so the same material 
could later be studied via traditional 
hematoxylin and eosin histology or 
immunohistochemistry staining, or 
additional molecular analysis, she 
said. It can compete with the gold 
standard pathology tests while being 
faster and cheaper.

“The worst thing is if you tell 
the clinician, ‘The sample that you 
gave me is not good enough. We 
need more.’ Or, ‘we can’t give you 
a definite diagnosis,’ ” Schwamborn 
said. “Any tool that can aid in that 
and tailor the treatment, defining 
whatever the patient has more care-
fully and more thoroughly, will aid 
ultimately in patient care, meaning 
going toward personalized medicine.”

MSI holds promise for many 
areas of patient care, said Heeren. 
Patients undergoing preoperative 
breast biopsies, for example, now 
have that test done as outpatient 
and spend 2−3 weeks in uncertainty 
waiting for a diagnosis. With the 
proper molecular information, he 
said, such a determination could 
be made in about an hour, so the 
patient could leave the clinic with 
a diagnosis in hand. “That’s the phi-
losophy. That’s the future,” he said. 

There are other clinical scenarios 
where the technology could help 
as well: Heart attacks, to determine 
molecular profiles associated with 
leakage of the protein troponin to 
signal damaged heart cells. Bone repair, 
to understand molecular markers 
associated with the healing process 
to determine if an area of bone will 
regenerate or should be replaced. 
Immune therapies, to predict who 
will respond. Those studying markers 
in neurodegenerative diseases, renal 
diseases, and amyloidosis also could 
benefit from the technology. A recent 
paper (Clin Lab Med 2021;41:309-24) 
points to the value of MSI in more 
areas, such as analyzing drug distribu-
tion in tissues, or in infectious diseases 
diagnostics detecting viruses, bacteria, 
fungi, and parasites. 

When will the technology make its 
way to clinical laboratories? The jury is 
out, but our interviewees for the most 
part estimate within 5 years or so. 

“Technologically, this is solved,” 
Heeren said. “But in order to make 

(TMA, a rare disease in which clots 
occur in the smallest blood vessels) 
in which they created a tissue block 
containing samples from hundreds of 
patients with the condition. 

“We measured them in a quite 
high lateral resolution, and now 
we’re not able to analyze the 
data, because the software can’t 
handle the sheer amount of data, 
which is sad,” she said. A recent 
paper she coauthored (Anal Chem 
2022;94:8194-8201) described how 
data processing is a “huge  
component that needs to be focused 
on and dealt with in order to be 
more reproducible.”

Training and education also will 
need to be handled, as many pathol-
ogists or laboratorians may not know 
how to use the technology, said Zhu. 
Finally, there’s mindset.

Once more instrument companies 
accept this technology and make it 
more robust so that clinicians don’t 
have to struggle with it, that will give 
people the confidence they need to 
adopt it, Badu-Tawiah said. 

Karen Blum is a freelance medical  
and science writer who lives in  
Owings Mills, Maryland. 
+EMAIL: karen_blum@verizon.net.

When will the technology make its way to  
clinical labs? The jury is out, but our interviewees 

for the most part estimate within 5 years or so.

mailto:karen_blum@verizon.net
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Syndromic testing panels have 
become an important tool in 
clinical testing and patient 
care. They allow clinical 

microbiology laboratories to quickly 
identify bacteria, viruses, fungi, and 
parasites, which can help patients 
get the right treatment quickly. 
These tests can also cut down on 
unnecessary antibiotic prescrib-
ing when it won't help patients 
and might contribute to antibiotic 
resistance. 

These panels seek to balance 
the benefits and complexity of the 
molecular diagnostics revolution in 
microbiology. While real-time PCR 
targeting single-analyte or small 
panels offers exquisite speed and 
sensitivity compared to traditional 
culture, it still has its limitations: 
the approach initially required 
clinicians to request which patho-
gens they were looking for, rather 
than only the specimen’s origin (1). 
Syndromic panels solve the tradeoff 
with a preset list of organisms for 
molecular interrogation.

However, just like in chemistry or 
any other clinical laboratory disci-
pline, robust laboratory stewardship is 
essential. The overuse of these panels 
can lead to higher costs for healthcare 
systems and patients, and sometimes 
lead to confusing results when not 
correctly interpreted in the context 
of the patient—or when used on the 
wrong patient entirely.

We spoke to Jennifer Dien 
Bard, PhD, Director of the Clinical 
Microbiology and Virology Laboratory 
at Children’s Hospital Los Angeles 
and Professor of Pathology at Keck 
School of Medicine of USC about the 

future of syndromic testing panels 
and how if implemented thoughtfully 
and interpreted carefully, they have 
the potential to improve patient care. 

This interview has been edited for space 
and clarity.

How is syndromic molecu-
lar testing improving patient 
care versus more traditional 
approaches?
Syndromic testing allows the labora-
tory to detect a number of different 
pathogens all at the same time, and 
it allows you to do that in a very fast 
way—typically within an hour or so.

Let’s say, for example, the patient 
presents with respiratory symptoms. 
A variety of organisms can cause 
that infection. Syndromic molecu-
lar testing allows a provider not to 
have to think about each potential 
pathogen that a patient may be 
infected with. The hope is that they 
can react to it quickly, whether it be 
withholding or initiating antimicro-
bials when necessary.

These benefits have the po-
tential to encourage overuse. 
You’ve written that “the simplic-
ity and ease of ordering and 
testing have led to an urgency 
and a ‘need to know’ mind-
set that can be detrimental to 
patient care (2).” How do you 
address that?
Because these tests are so readily 
available and so easy to test, there 
is the risk of over-testing, particu-
larly in patients that may not fit the 
criteria for that test.

Unfortunately, over-testing dilutes 

the positive effect that these tests 
can have. When you’re doing studies 
and pulling results of all the patients 
you’re testing, if there’s a subset of 
patients who shouldn’t have been 
tested, it affects results. 

It’s also important to note that 
some insurance companies have very 
defined criteria as to the patient 
population for these tests, and who 
they’ll reimburse for. 

If you’re comparing traditional cul-
ture to a multiplex syndromic panel, 
of course the cost of the test would 
be a lot more than it would be for 
just a culture. That costs the health-
care system, which may then charge 
patients for a portion of that test that 
they’re not being reimbursed for. 
Over-testing raises costs all around.

But the potential for over-testing 
is not unique to syndromic 
testing.
It’s pretty much an issue with any 
laboratory test and why stewardship is 
so important. Clinicians need to order 
the right tests at the right time and 
for the right patients only.

Leaving COVID-19 aside for 
the moment, let’s say if you have a 
patient that doesn’t have any respira-
tory symptoms. If you choose to test 
them with a respiratory panel anyway 
and find they’re positive for rhino-
virus/enterovirus, the clinician then 
has to decide, do I need to isolate 
this patient? What’s the cost of care 
related to that? 

Finding results like this from 
inappropriate testing can distract 
clinicians from further pursuing an 
actual diagnosis. They might focus 
on that rhinovirus and enterovirus 

An interview with Jennifer Dien Bard, PhD

Leveraging Syndromic Testing to  
Improve Patient Care
BY JEN A. MILLER
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result while there is something else 
wrong with that patient. The test 
can potentially point clinicians in 
the wrong direction and prevent 
them from exploring the real reason 
behind the patient’s health problems.

How can laboratory stewardship 
optimize testing and improve 
care?
There are things we can do to pre-
vent overuse of syndromic panels, 
such as placing automatic testing 
restrictions. For example, if you 
have a patient who is tested using 
a syndromic respiratory panel, the 
likelihood of the same patient need-
ing to be tested again within 7, 10, 
or 14 days is very low. Repeat testing 
hasn’t been found to be helpful. 
Other options would be to require 
an infectious disease consult prior to 
approving specific test orders.

Education is always a huge piece 
of this. It’s communicating with pro-
viders so that they understand what 
the test actually is, how it works, 
and the answers it can potentially 
provide. This is where clinical micro-
biologists are important, and why 
we work so closely with physicians, 
antimicrobial stewardship teams, 
and infectious diseases teams. We are 
available for consults as part of clini-
cal services and can guide clinicians 
on the utility of a test.

It shouldn’t be assumed or 
expected that clinicians are going to 
understand the ins and outs of every 
single laboratory test. That’s why 
offering continuing education and 

consult services that explain specifi-
cally what test are for, the potential 
limitations, and how to interpret the 
results can help guide the manage-
ment of patients.

How should molecular labora-
tories approach choices about 
syndromic testing versus more 
targeted molecular testing?
I think a big part is going to be the 
patient population and what their 
needs are. We also need to factor in 
available staffing. Laboratories at 
many community hospitals often 
don’t really have the staff to perform 
high complexity PCR testing. Instead, 
syndromic testing allows them to 
offer more complete molecular test-
ing, where they may not have capabil-
ity otherwise. 

In our laboratory, we have the 
capacity and infrastructure to perform 
moderately complexed syndromic 
testing as well as high complexity 
molecular tests. We therefore decide 
which test to use based on the needs 
of the patient population, workflow, 
and how a particular test  would be 
implemented as part of a routine 
workup in our lab. 

For example, let’s look at the men-
ingitis panel. We felt it was important 
enough—and such a critical disease 
that affects our pediatric patient pop-
ulation—that we implemented the 
syndromic panel at a 24/7 approach. 
That’s better for our pediatric patient 
population than waiting for single-
target PCR that would take a couple 
of days to get back. 

What do you think we’ll see in 
the future when it comes to 
syndromic testing?
There likely will be more syndromic 
testing for other conditions—possibly 
urinary tract infections, maybe phar-
yngitis causing bacteria and viruses.

I can also see increased testing in 
communities as more of a point-of-
care type of approach. You could get 
a panel done right at a physicians’ 
office, which could stop a provider 
from prescribing an antibiotic for 
a viral illness. However, this is also 
where emphasis on diagnostic stew-
ardship would be critical. 

How has COVID-19 affected 
how we think about syndromic 
testing?
It’s allowed us to move forward with 
home testing, which wasn’t really a 
thing before COVID-19. COVID1-
19 has a unique presentation, where 
patients can be asymptomatic or 
severely ill. Usually for other viruses, 
you’re going to be symptomatic.

But COVID-19 has allowed us to 
think outside the box when it comes 
to testing. Just consider saliva testing, 
which is not something you would 
normally think about as a matrix for 
respiratory infections. But we have 
found with COVID-19 that it actu-
ally works quite well.

What else do you want our read-
ers to know on this topic?
I think it’s important to emphasize 
that syndromic testing must be part 
of a multidisciplinary approach. That 
means relying on laboratory experts 
to guide both utilization and inter-
pretation of results. Because these test 
systems are so easy to use, that can 
easily forgotten or underestimated. 

It’s critical we have these labora-
tory experts guiding clinicians in 
the nuances of how we can best use 
this technology. As we get into more 
highly complicated types of molecu-
lar testing, that’s going to be even 
more critical. 

References
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Antimicrobial resistance 
continues to be a worldwide 
problem. Antimicrobial 
resistance was associated 

with nearly 5 million deaths in 
2019, according to a study pub-
lished in The Lancet (2022; doi: 
10.1016/S0140-6736(21)02724-0). 

In the U.S. alone, more than 
2.8 million antimicrobial-resistant 
infections happen each year, and 
more than 35,000 people die as a 
result, according to the Centers for 
Disease Control and Prevention’s 
(CDC) most recent Antibiotic 
Resistance Threats Report (2019; 
doi: 10.15620/cdc:82532). 

Antimicrobial resistance is an 
expensive problem, too. The CDC 
also found that infections caused 
by multidrug-resistant organisms 
contribute more than $4.6 billion 
to healthcare costs annually (Clin 
Infect Dis 2021; doi: 10.1093/cid/
ciaa1581).

Clinical laboratories have always 
played a part in combating anti-
microbial resistance by diagnosing 
what is making patients sick and 
what kinds of antibiotics have the 
best chance of working against a 
particular organism.

This role in the clinical care team 
has become more solidified due to 
a 2019 mandate from Centers for 
Medicare and Medicaid Services 
that acute-care hospitals that serve 
Medicare or Medicaid patients 
develop and implement antibiotic 
stewardship programs. 

We spoke to Thomas J. Kirn, 
MD, PhD, Associate Professor of 
Pathology and Laboratory Medicine 
and Medicine at the Robert Wood 

Johnson Medical School in New 
Brunswick, New Jersey, about the 
role clinical laboratories play in 
combating antimicrobial resistance, 
how advances in both engineer-
ing and laboratory technology have 
changed the approach clinical labo-
ratorians take in this fight, and how 
that may change in the future. 

This interview has been edited for 
space and clarity.

How has the role of the labo-
ratory changed in managing 
the challenge of antimicrobial 
resistance?
We in the laboratory have always 
played a key role in antibiotic 
stewardship. It starts with things 
as simple as antibiotic cascading, 
reporting the most narrow-spectrum 
antimicrobial agents, then expand-
ing them once you run into resis-
tance problems. 

With the formation of what are 
now mandated antimicrobial stew-
ardship teams, clinical laboratories 
are even more involved in antibiotic 
choices. There’s now an outward 
facing arm of the laboratory in the 
healthcare system that has direct 
interaction with clinicians. 

How has the technology 
changed?
In the last 15 years we’ve seen the 
advent of rapid diagnostic tests. 
Many of them are molecular, with 
some phenotypic. Rapid tests allow 
us to predict antibiotic susceptibility 
before conventional susceptibility 
results are available, usually within a 
few hours of isolating the organism.

A couple of technologies have 
fed into that, including MALDI-
TOF, which combines matrix-
assisted laser desorption/ionization 
with time-of-flight mass spectrology 
to rapidly identify organisms. Many 
laboratories have transitioned from 
traditional biochemistry techniques 
to identifying organisms through 
MALDI-TOF — and for good rea-
son. It shrinks the time from getting 
an organism isolated and performing 
an identification from a day or two 
to a few hours. 

With some organisms, the 
susceptibly profile is rather predict-
able based on the identification. For 
example, if you isolate a Group A 
streptococcus, you know it’s highly 
likely to be susceptible to penicil-
lin. For other organisms, like for 
Staphylococcus aureus, which is one 
of our bigger problems, you don’t 
know whether it’s susceptible to 
methicillin. You need some more 
information. That’s where molecular 
and/or rapid phenotypic tests  
come in. 

How have clinical laboratories 
used advances to affect patient 
care when it comes to antibi-
otic prescribing? 
Trying to implement these technolo-
gies seamlessly into patient care has 
been a challenge. For example, in 
our institution we were able to get 
the time for reporting results on 
blood cultures down from 36 hours 
to two hours using rapid tests. We 
were getting the results out there, 
but the time for getting someone to 
acknowledge these results and use 
them in patient care? It was still 36 

An interview with Thomas J. Kirn, MD, PhD

Interpreting Antimicrobial Resistance Results  
and the Impact of New Molecular Technologies
BY JEN A. MILLER
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hours. Clinicians weren’t ready to 
receive and act on the information.

This shows why it’s critical to 
have a line of communication to 
clinicians to make sure they know 
what the laboratory is offering and 
can do the right thing with the 
information.

Working collaboratively with our 
antimicrobial stewardship pro-
gram and our pharmacy team we 
were able to significantly improve 
the timeframe in which antibiotic 
changes were made. It was a com-
bined effort that changed antibiotic 
usage in our institution. 

This example shows how the 
technology came first, but the 
next step was just as critical: 
Understanding how to make sure 
clinicians were doing what you 
expected them to do with that 
information.

At our institution, we started 
with mecA and staphylococcus 
aureus. After a year, people got com-
fortable with it, and then we went 
onto the next thing, and the next 
thing, and the next, adding new 
tests to the menu. 

How is molecular technology 
changing the ways laboratories 
work?
I don’t think it is about creat-
ing something disruptive in the 
field. Instead, it has been a steady 
progression.

When I was in college, we were 
learning how to perform PCR-based 
tests that didn’t make it into clini-
cal laboratories until a decade later. 
Before we could use these kinds of 
technologies, we had to make sure 
testing could be performed in a clini-
cal laboratory where not everybody is 
necessarily a molecular biologist. 

That’s where engineering advances 
have moved us forward, designing 
high throughput instruments with 
simple workflows.

Do you see any advances in 
testing on the horizon, or  
do you expect to see more  
innovation on the  
engineering side?
It’s hard to say. I never would discount 
the idea that some brilliant person will 
come up with something really clever. 
But for at least the last 15 years, it’s 

been incremental advances along the 
same lines, and I expect that to con-
tinue for the next 5 to 10 years. 

I do think that whole genome 
sequencing and next-generation 
sequencing will potentially give 
us new tools, and we’ll probably 
see some of that make its way into 
mainstream laboratories. It’s not 
standard of care in most places right 
now. But being able to understand 
and sequence an organism’s entire 
genome, and use that to predict its 
antibiotic susceptibility, could be 
enormously powerful. 

The question is, can we get results 
quickly enough? And is understanding 
the genetic makeup of an organism 
going to allow laboratories to reliably 
predict its in vitro susceptibility pro-
file and be useful for patient care? For 
some organisms, it works great. For 
others, it’s a little less predictive.

What’s next for clinical labora-
torians when it comes to antimi-
crobial resistance? 
More people in medicine are now 
aware of the laboratory’s contribution, 
which helps. It used to be that the 
laboratory would go to the administra-
tion to ask for support every time it 
saw an opportunity to implement a 
new technology or program that could 
positively impact patient care. Now, 
through our antimicrobial stewardship 
program, it’s a group effort. In fact, it is 
sometime a pull from the clinical side 
rather than a push from the laboratory.

Technology advances are a good 
thing, but then the interpretation  
gets a little bit more difficult. For 
next-generation sequencing, for 
example, it might be like in tradi-
tional molecular diagnostics, where 
the laboratory director or an attend-
ing pathologist reviews results as they 
go out. These results are complex and 
need to be explained.

It’s possible that this will extend 
to microbiology as well, as we see 
more complex data coming out 
related to individual organisms. 
Because when we start to get more 
of this data, it will likely need to be 
interpreted in a way that is similar to 
complex genetic tests. 

Jen A. Miller is a freelance journalist who 
lives in Audubon, New Jersey. 
+ TWITTER: @byJenAMiller
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ANITOA SYSTEMS’ MONKEYPOX 
PCR TEST RECEIVES CE MARK

The CE mark has been granted 
to Anitoa Systems for its 

PCR-based monkeypox test. This test 
detects orthopoxvirus and 
monkeypox virus gene targets in 
samples collected from patients 
suspected of having a monkeypox 
infection. Specifically, it amplifies 
regions of the F3L and B7R genes of 
the virus. Sample types that can be 
used with the test include 
oropharyngeal swabs, nasopharyngeal 
swabs, serum, plasma, and human 
pustular or vesicular rash specimens.

Designed to run on the Maverick 
qPCR instrument, which is portable 
and battery-operated, the test can 
be performed in near-patient set-
tings, thus eliminating the need to 
transport patient samples to central 

labs for testing. It provides results in 
about 45 minutes.

Anitoa already has a presence in 
Africa and has started deploying this 
test in select clinics in this region. 
The company is also prepared to 
distribute this test worldwide as the 
need arises.

n 
FDA APPROVES 
PREVENTIONGENETICS’ 
COMPANION DIAGNOSTIC FOR 
WEIGHT MANAGEMENT DRUG 

P reventionGenetics has 
received Food and Drug 

Administration (FDA) approval  
for the POMC/PCSK1/LEPR 
genetic test, a companion 
diagnostic that identifies patients 
who may benefit from the weight 
management drug Imcivree 
(setmelanotide). 

Imcivree is marketed by Rhythm 
Pharmaceuticals and was approved 
by FDA in 2020 for chronic weight 
management in adult and pedi-
atric patients 6 years of age and 
older with obesity due to pro-
opiomelanocortin (POMC), pro-
protein convertase subtilisin/kexin 
type 1 (PCSK1), or leptin recep-
tor (LEPR) deficiency. However, 
Imcivree is not indicated for the 
treatment of patients with obesity 
due to suspected POMC, PCSK1, 
or LEPR deficiency if their POMC, 
PCSK1, or LEPR variants are clas-
sified as benign or likely benign. 
PreventionGenetics’ test therefore 
helps determine whether a patient 
should receive Imcivree by confirm-
ing variants in the POMC, PCSK1, 
or LEPR genes that are interpreted 
as pathogenic, likely pathogenic, or 
of uncertain significance. 

Roche Earns FDA  Breakthrough  
Device Designation for Alzheimer’s Panel
The Food and Drug Administration (FDA) has granted Breakthrough Device 
Designation to Roche’s Elecsys Amyloid Plasma panel, a blood-based 
Alzheimer’s biomarker test. This panel could enable healthcare professionals 
to detect Alzheimer’s in its earlier stages. It is a qualitative test that 
combines the results of the phosphorylated Tau (pTau) 181 protein assay 
and apolipoprotein (APOE) E4 assay in human plasma. Elevations in pTau 
occur in the early stages of Alzheimer’s, while APOE E4 is a marker for the 
disease’s most common genetic risk factor. Patients who test negative with 
the Elecsys Amyloid Plasma panel are unlikely to have Alzheimer’s, which 
means that their clinicians should investigate other potential causes of 

cognitive decline.
Roche has also received FDA emergency use authorization 

for the cobas SARS-CoV-2 Duo. According to the company, 
this test is the first automated, real-time reverse transcription 
PCR assay for the qualitative and quantitative detection of 
SARS-CoV-2 RNA in nasal and nasopharyngeal swab 
specimens. Only the qualitative results of the test are intended 
for use as an aid in the diagnosis of COVID-19. However, 
Roche said that the potential benefits from reporting a 
standardized viral load along with the qualitative result may 
help clinicians in the assessment and monitoring of infected 

patients across laboratories and over time. The quantitative result is traceable to 
the World Health Organization International Standard for SARS-CoV-2 RNA.
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Point-of-Care Testing in the Neonatal Population: 
Importance of Glucose Meter Accuracy

Point-of-care testing is an essential diagnostic tool in neonatal and pediatric patient settings because 
infants and children experience more rapid changes in clinical status than adults. Fast, accurate, 
interference-free POCT glucose testing in neonatal settings enables rapid detection or prevention of 
neonatal hypoglycemia.
In this webinar, Dr. Khosrow Adeli, Professor, Clinical Biochemistry, The Hospital for Sick Kids, 
Toronto, Ontario, Canada will describe the unique needs and benefits of point of care glucose 
testing in the neonatal patient population. He will describe the positive impact that accurate, 
interference-free glucose testing accuracy has had on outcomes and quality of care at Sick Kids 
Hospital in Toronto, Canada.
By the end of the presentation, the viewer will:
• Become aware of the benefits of point of care testing in the neonatal and pediatric patient population
• Understand the analytical measurement requirements for point-of-care glucose meters used in the 

neonatal setting
• Learn how point of care testing can affect quality of care, clinical outcome, and laboratory effectiveness

   Primary Presenter
Khosrow Adeli, PhD, FCACB, DABCC, FAACC
Head and Professor, Clinical Biochemistry
The Hospital for Sick Children, University of Toronto, Toronto, ON, Canada
Director, Point of Care Testing Program
President, International Federation of Clinical Chemistry & Laboratory Medicine (IFCC)

Ionized Calcium and Ionized Magnesium Testing in Neonatal Populations
Point of care testing for ionized calcium and ionized magnesium are also crucial in caring for 
neonates. In this presentation, Dr. Naveen Bangia will review up-to-date guidelines for ionized 
calcium in neonates as well as the benefit of ionized magnesium in neonatal cardiopulmonary 
bypass surgery. He will also expand on Dr. Adeli’s presentation with a review of recent studies 
addressing limitations of some glucose devices for the neonatal population.

Presenter 
Naveen Bengia, PhD
North American Director of Medical and Scientific Affairs
Nova Biomedical
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ASCENT™

Process, review, and release 
GC/LC-MS results

Elevate your impact 
in the lab.
Accelerate the release of high 
confidence results, and gain additional 
insight, with ASCENT.

See how powerful tools can take you 
beyond the batch.

See the benefi ts for yourself:

indigobio.com/ascent

n 
SYSMEX AMERICA GETS FDA 
CLEARANCE FOR RESIDUAL WHITE 
BLOOD CELL COUNTING

Sysmex America has received 
Food and Drug 

Administration (FDA) clearance for 
the addition  
of residual white blood cell (WBC) 
counting to its XN-10 Automated 
Hematology Analyzer with Blood 
Bank mode. This means that the 
XN-10 now supports red blood cell, 
platelet component testing, and 
residual WBC counting all in a  
single sample aspiration. According 
to the company, this also makes  
the XN-10 the first and only 
automated hematology analyzer  
to earn FDA clearance for residual 
WBC counting. 

The instrument is available as 
either a single module or as twin 
coprimary analyzers, and it can 
be installed as a tabletop analyzer 
or placed on a wagon. An RU-20 
reagent unit can be added to 
either model to increase efficiency. 
Additionally, the twin coprimary 
analyzers come with an automatic, 
continuous-feed sampler and are 
capable of both open- and closed-
tube testing.

n 
CE MARK GRANTED TO THERMO 
FISHER SCIENTIFIC FOR 
RESPIRATORY VIRAL PANEL 

Thermo Fisher Scientific has 
earned the CE mark for its 

Applied Biosystems TaqPath 
Respiratory Viral Select panel. This 
molecular assay panel detects five 
common viruses that cause the 
common cold, bronchiolitis, croup, 
influenza-like illnesses, and pneumo-
nia. The viruses are adenovirus, human 
metapneumovirus, rhinovirus/
enterovirus, and parainfluenza virus. 
The panel also identifies coinfections.

The TaqPath Respiratory Viral 
Select panel provides results in approx-
imately 3 hours. It’s scalable, enabling 
laboratories to run anywhere from 1 to 
94 samples simultaneously, depending 
on the needs of the population the lab 
is servicing. The panel uses the same 
workflow as the TaqPath COVID-19, 
Flu A/B, RSV combo kit when using 
the Applied Biosystems QuantStudio 5 
PCR system.

Currently, it is only available in 
select European, Middle Eastern, and 
African countries.

n 
BIOCARTIS GETS CE MARK FOR 
IDYLLA GENEFUSION PANEL FOR 
LUNG CANCER

The CE mark has been given to 
Biocartis for its Idylla 

GeneFusion panel. Using a single 
cartridge, the panel detects a wide 
range of actionable targets relevant in 
non-small cell lung cancer manage-
ment, including ALK, ROS1, RET, 
and MET exon 14 skipping mutations.

The panel provides results within 
3 hours and combines two differ-
ent approaches: direct detection of 
known fusion isoforms via reverse 
transcription quantitative PCR and 
detection of fusion events without 
knowledge of the fusion partners, 
which is accomplished by analyzing 
expression ratios between the 5’  
and 3’ ends of the gene of interest.

Additionally, the Idylla system 
is designed to use smaller samples 
than most oncology biomarker 
tests, thereby helping to save tissue 
specimens.  

www.indigobio.com
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DNANEXUS AND TWIST 
COLLABORATE ON DATA ANALYSIS 
SOFTWARE FOR NGS

DNAnexus and Twist Bioscience 
have teamed to accelerate 

research and reduce time to design, 
validate, and commercialize new, 
high-quality next-generation sequenc-
ing (NGS)-based diagnostic tests. 
With this collaboration, Twist 
customers may use the integrated 
DNAnexus platform with Twist’s 
NGS Methylation Detection system 
and Unique Molecular Identifier 
(UMI) Adapter system to simplify 
data analysis after sequencing.

Analyzing unique methylation 
patterns within samples can help 
identify rare diseases, cancer, and 
other disorders. Highly sensitive 
hybridization capture-based technol-
ogy is integrated into the tests to 
identify these patterns.

Twist’s UMI Adapter system also 
detects low-frequency variants in 
low-input sample sources to enable 
cancer research, the companies said. 
This collaboration lets users gain 
better access to a single, scalable, 
cloud-based environment to analyze 
these complex datasets.

“Our customers can now access 
industry-leading computational 
infrastructure platforms to support 
their bioinformatics needs and reduce 
their data analysis timeline after 
performing a sequencing run with 
our NGS Methylation Detection and 
UMI Adapter systems,” said Emily 
M. Leproust, CEO and co-founder of 
Twist Bioscience.

n
SD BIOSENSOR AND SJL PARTNERS 
ACQUIRE MERIDIAN BIOSCIENCE 

Meridian Bioscience, SD 
Biosensor, and SJL Partners 

have entered a definitive merger 
agreement under the terms of which 
the latter two companies will acquire 
Meridian in an approximately $1.53 
billion all-cash transaction. 

With this agreement, SD Biosensor 
aims to expand its network to the U.S. 
IVD market through Meridian and 
obtain strong management exper-
tise from SJL Partners. In addition, 
Meridian representatives hope that 
the acquisition will allow the three 
companies to develop new products 
for the diagnostics market. 

"The combination of Meridian's 
product commercialization team with 
deep expertise in the regulated U.S. 
market, SDB's broad product portfolio 
and scale manufacturing expertise, 
and SJL's execution experience and 
partnership model will further position 
the company for long-term success,” 
said Steve Sukjung Lim, chairperson 
and managing partner of SJL. 

BD and CerTest Biotec Develop Test for Monkeypox
CerTest Biotec and BD announced a collaboration to develop a molecular 
diagnostic test for the monkeypox virus. The two companies will develop an 
assay that will leverage the BD Max open system reagent suite to validate the 
CerTest Viasure Monkeypox CE/IVD molecular test on the BD Max system. 

The BD MAX system is fully integrated and automated, performing 
nucleic acid extraction and providing real-time PCR results 

for up to 24 samples across multiple syndromes in less 
than 3 hours. The system already includes assays for 

respiratory infections, sexually transmitted 
diseases, and gastrointestinal infections.

Like other CerTest tests, the Monkeypox 
PCR Detection kit will be offered in a 
lyophilized format. The test will also come 
in a tube that snaps into the test-specific 
position on the BD MX ExK TNA 
extraction strip.

“Through our collaboration with CerTest 
and their ability to rapidly transfer assays  
on the BD MAX system, we will enable BD 

MAX system users around the world to 
access a test for the confirmation of 

monkeypox,” said Nikos Pavlidis, vice president 
of Molecular Diagnostics at BD.
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Shareholders of Meridian will receive $34 per share in 
cash, which represents a premium of approximately 32% 
over Meridian’s closing stock price the day before the 
consortium’s first offer before the market opened on March 
18 of this year.

n
GRAIL, ASTRAZENECA DEVELOP COMPANION 
DIAGNOSTIC TESTS FOR EARLY-STAGE CANCER

Grail has joined forces with AstraZeneca to develop 
and commercialize companion early-stage cancer 

diagnostic assays for use with AstraZeneca’s therapies. The 
collaboration between the two companies will start by 
developing companion diagnostic tests to identify patients 
with high-risk, early-stage cancer. Both Grail and 
AstraZeneca plan to use Grail’s technology to recruit 
patients with early-stage cancer for AstraZeneca’s analysis. 
Grail will use its methylation platform to perform tests on 
patients enrolled in AstraZeneca’s clinical trials.

“Grail has developed a novel approach to detect cancer 
signals in blood, regardless of whether or not the patient 
has clinical symptoms,” said Sir Harpal Kumar, president 
of Biopharma Business and Europe at Grail. 

Grail already is known for its technology to optimize 
circulating tumor cell-free DNA testing for detection of 
early-stage disease and minimal residual disease.

TARGETED THERAPY SOONER
Targeted therapy was initiated 
42 hours faster and empiric therapy 
was de-escalated 7 hours faster1

FASTER TIME TO DETECTION
Time to detection was 81 hours 
shorter and time to species 
identification was 77 hours shorter1 

REDUCED LENGTH OF STAY
ICU stays were 120 hours 
shorter and hospital stays 
were 115.2 hours shorter1

1. Giannella, Maddalena, et al. Expert Review of Medical Devices (2021).
T2 Biosystems®, T2MR®, T2Bacteria®, T2Candida®, T2Dx® and the T2 Biosystems, Inc. logo are registered 
trademarks and T2SARS-CoV-2™ is a trademark of T2 Biosystems, Inc. All software and documentation is 
subject to T2 Biosystems, Inc. copyrights. ©2022 T2 Biosystems. All rights reserved. All trademarks, logos, 
and brand names are property of their respective owners. T2_2011_R01 04/22

www.t2biosystems.com
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Diagnosing and 
Managing Diabetic 
Ketoacidosis

expert

By Brooke Andrews, PhD

What are the clinical diagnostic crite-
ria for diabetic ketoacidosis (DKA)?

A: DKA can be challenging to 
diagnose due to conflicting clin-

ical definitions. The American Diabetes 
Association (ADA) defines this condi-
tion as the triad of metabolic acidosis, 
hyperglycemia, and elevated ketones, 
with specific clinical parameters of 

can be measured in urine or blood 
specimens via gas chromatography 
headspace analysis, but this is highly 
specialized testing and also excludes 
BHB, the predominant ketone species 
present during DKA. 

Commercially available BHB 
assays can be adapted to automated 
chemistry analyzers with open reagent 
channel capabilities. These assays are 
Food and Drug Administration (FDA)-
approved for measurement of BHB 
in plasma via a colorimetric coupled 
enzymatic method. In addition, there 
are FDA-approved, CLIA-waived  
POC ketone meters that use a strip-
based, enzymatic amperometric 
method. Similar to POC glucometers, 
a whole blood capillary specimen is 
absorbed onto a strip docked into a 
device that rapidly (often within 10 
seconds) determines and displays a 
BHB concentration. 

How do POC BHB meters compare to 
in-lab testing methodologies?
Plasma measurement of BHB on an 
automated platform offers a precise 
assessment of ketosis along with 
other routine laboratory testing 
for DKA management in the same 
heparinized plasma specimen. A 
survey of the clinical literature 
shows that ketone meters compare 
well to in-lab measurements of 
BHB in plasma through a limited 
measurement subrange. Unfortunately, 
in-patient specimens are not linear 
through the FDA-approved analytical 
measurement range of 0–8 mmol/L. It 
is therefore recommended that results 
>4 mmol/L generated on a POC meter 
should be disregarded. 

With that said, the small specimen 
requirement and decreased turnaround 
time of POC ketone meters are unique 
advantages of these devices. With 
careful implementation, use of these 
meters has become standard practice 
in many children’s hospitals across the 
U.S., as pediatric DKA requires swift 
diagnosis to avoid severe consequences. 

Brooke Andrews, PhD, is a clinical 
chemistry fellow in the department of 
pathology and laboratory medicine  
at the University of Kentucky in 
Lexington, Kentucky. 
+EMAIL: brooke.a.andrews@uky.edu

serum glucose >250 mg/dL, arterial pH 
<7.3, serum bicarbonate <18 mmol/L, 
ketonuria or ketonemia, and anion gap 
>10. However, Diabetes U.K.’s criteria 
include ketones but exclude anion gap, 
and the 2018 Diabetes Canada Clinical 
Practice Guidelines state that “there 
are no definitive criteria for diagnosis 
of DKA.”

Which analytes have the greatest 
clinical utility in diagnosis and man-
agement of DKA?
The 2006 and 2009 ADA consensus 
guidelines require the confirmed 
presence of blood or urinary 
ketones for a diagnosis of DKA. The 
subsequent 2011 laboratory guidelines 
from ADA and AACC specifically 
indicate a preference for blood ketone 
measurement for both diagnosis and 
therapeutic monitoring. In particular, 
beta-hydroxybutyrate (BHB) 
represents approximately 80% of 
ketones present in blood during DKA, 
as physiologic equilibrium favors 
this species under acidic conditions. 
Monitoring BHB in plasma therefore 
offers a real-time indication of the 
severity of ketosis and reflects the 
impact of treatment more quickly than 
urinary ketone measurements. Because 
two-thirds of the physiologically 
relevant ketone bodies are strong 
acids, resolution of ketosis will also be 
reflected in normalization of pH and 
anion gap “closure,” or return to within 
the reference interval.   

What are the pros and cons of the 
testing options available for ketone 
measurements?
Ketones can be measured in urine or 
in blood. Urine is typically analyzed 
either in the clinical laboratory or 
at the point of care (POC) via the 
nitroprusside reaction, which involves 
the ketones acetoacetate and acetone 
reacting with an iron complex to 
generate a red-purple color on a 
dipstick. This method is quick and uses 
a noninvasive specimen, a drawback 
is that only the minor ketone species 
present during DKA are measured. 
Furthermore, the nitroprusside 
reaction is subject to interferences 
such as sulfhydryls from medications, 
and dipsticks generate a qualitative, 
subjective result. Alternatively, acetone 

mailto:brooke.a.andrews@uky.edu
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Plasma Volume Is Associated with Patient 
Mortality, ICU Days, and Ventilator Days 

novabiomedical.com

Patients with acute respiratory distress syndrome (ARDS) are particularly vulnerable to adverse effects 
of fluid overload. Plasma volume status (PVS), defined as the percentage deviation from ideal plasma 
volume, has emerged as a rapid, noninvasive method to assess volume status and prognosis:1

1. Metkus TS et al. Calculated Plasma Volume Status Is Associated with Mortality in Acute Respiratory Distress Syndrome. Crit Care Explorations 2021; 3(9).

According to this recent study from Johns Hopkins University Medical Center:
“We demonstrate that elevated PVS is associated with greater risk of mortality and fewer 
ICU- and ventilator-free days even after adjustment for age, sex, and degree of critical 
illness. Plasma volume status could be considered for risk-stratification and to direct therapy, 
particularly fluid management.” 1 

Overall mortality 25.6%

Median PVS (5.9%)
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Plasma Volume Is Now Available on a Blood Gas Analyzer
Nova’s Prime Plus blood gas analyzer automatically calculates patient plasma 
volume with the Strauss formula, which uses measured hemoglobin and  
measured hematocrit to calculate ePV (estimated plasma volume). Prime 
Plus reports ePV as part of a comprehensive panel including tests for kidney  
function, electrolytes, metabolites, gases, and acid/base. 

www.novabiomedical.com/
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IMPROVING  
SEPSIS CARE

SUPPORTED BY ABBOTT univantshce.com

T
he addition of a single blood test to a patient workup can 
have a profound insight into a patient’s diagnosis, treat-
ment, and outcomes. As demonstrated by three global 
initiatives recognized for making demonstrable changes in 

patient lives, these projects employed innovative, interdisciplinary 
solutions to improve outcomes in patients care. From implementing a 
high-sensitivity troponin I test to initiating testing for biomarkers such 
as interleukin 6 and procalcitonin, the three initiatives below demon-
strate how targeted interventions can save lives.

AACC, Abbott, and other leading healthcare organizations have 
recognized these initiatives as UNIVANTS Teams of Distinction. 
The UNIVANTS of Healthcare Excellence program is a prestigious 
global awards program designed to celebrate measurably better 
healthcare performance. Interdisciplinary teams, centered around 
labs, are judged on their development and implementation of initia-
tives that innovate solutions to achieve measurable, positive impact 
within healthcare systems.

PREVENTING CARDIOVASCULAR DISEASE WITH  
HIGH-SENSITIVITY TROPONIN TESTING
Cardiovascular disease is the second leading cause of death in 
Canada and places a significant burden on the Canadian Healthcare 
System. Historically, Medcan, a large, multi-disciplinary ambulatory 
care center in Toronto, conducted cardiovascular assessments using 

BY KIMBERLY SCOTT

Decrease in sepsis-related  
ICU mortality after  
PCT implemented

 Transformation
Smart Teamwork

Accelerates Care
Global initiatives have demonstrated the 
sizeable benefits of adding high-value 
diagnostics implemented by integrated teams

20%
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stress tests, lipid analysis, and the 
Framingham risk score.

Because stress testing was not 
possible during the COVID-19 pan-
demic, an integrated care team imple-
mented high-sensitivity troponin I 
(hs-cTnI) to replace stress testing and 
improve and enhance identification of 
future risk for cardiovascular disease.

The benefits of the innovative 
approach include time savings of 
38 minutes per patient and over 45 
minutes per day for each attend-
ing physician, according to Peter 
Nord, MD, chief medical officer of 
Medcan. Additional benefits include 
reduced false positivity, which 
translates to an annual savings of 

$357,500 CDN for the Canadian 
Healthcare System.

The impact from a population 
health perspective is also signifi-
cant: In the first 6 months of the 
initiative, Medican reported 7,392 
“low risk” results, 451 “moderate 
risk” results, and 204 “high risk” 
results. Many of these high-risk 
results triggered a medical response 
that was lifesaving.

The high-sensitivity cardiac tro-
ponin test is the latest generation of 
cardiac enzyme testing that allows 
for detection of extremely low 
levels of troponin I, which can be a 
forerunner of future cardiac events. 
If the test result suggests a lower 

risk, it also can provide reassurance 
to patients about their future risk 
for cardiac complications.

Utilizing hs-cTnI test helps 
Medcan physicians identify cardiac 
risk years before traditional tests, 
such as stress testing. Identifying 
cardiac risk earlier prompts more 
timely intervention, improves com-
pliance, delays the development of 
cardiac pathology, and saves lives.

With implementation of the 
hs-cTnI test, the average time for 
completion of an annual health 
assessment (AHA) declined from 301 
minutes to 264 minutes, a reduction 
of 38 minutes, largely attributed to 
the removal of stress testing.

Preventing Cardiovascular Disease 
Using A Novel Laboratory Test

38 minutes
Average reduction in time  

for annual health assessment 

48
Number of seemingly healthy people  

who underwent annual health assessments 
who were identified as needing  
urgent cardiovascular follow-up 

70.6%
Clinicians who agreed that hs-cTnI  

testing increases their ability to identify 
patients at future risk for cardiovascular 

disease relative to stress testing 

$357,500 CDN
Annual cost savings by using hs-cTnI  

in place of stress testing
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“The Ontario Health Insurance 
Plan delisted the annual health 
exam years ago, but many corpora-
tions provide them as one of their 
health benefits,” Nord said. “Also, 
we’re increasingly seeing people 
coming in with complex issues and 
they are hoping a full-day assess-
ment will help to establish a health 
plan that they can implement. The 
benefits from replacing stress tests 
with high-sensitivity troponin test-
ing have been significant.”

The initiative has been popular 
not only with patients, but also  
with clinicians.

According to Nord, more than 
73% of Medcan physicians felt 
hs-cTnI added value to health 
check assessments in patients with 
a high pretest probability, with 
a lower number believing that it 
adds value for those with medium 
and low pretest probability. Almost 
38% of Medcan physicians ranked 
hs-cTnI with the highest rating on 
a 10-point scale for added value in 
annual health assessments.

“More than 75% of the surveyed 
physicians either agreed or strongly 
agreed that annual measurement of 
hs-cTnI helps to assess year-over-
year cardiovascular risk and also 
cardiovascular treatment effective-
ness,” Nord said.

Alain Sotto, MD, CCFP(EM), 
FCBOM, a senior medical consul-
tant for Medcan, noted that the 
value of high-sensitivity troponin in 
health assessments not only captures 
existing cardiac risk, similar to the 
former approach with stress testing, 
but it also identifies future cardio-
vascular risk.

“Stress tests have inherent patient 
risk for myocardial infarction or 
collapsing, whereas high-sensitivity 
troponin has zero risk in harming our 
patients,” he said. “Both rationales 
underscore our measures that proac-
tively maximize client wellness.”

Beth Abramson, MD, MSC, 
FRCPC, FACC, a preventative 
cardiologist with Medcan, adds that 
the change from stress testing to 
high-sensitivity troponin in health 
assessments is an innovative step 
forward for women’s health.

“Stress testing is known to have 
more false positives in women and 

high-sensitivity troponin is well 
known for its enhanced accuracy 
and precision in detecting low levels 
of myocardial injury,” she said. 
“These advances enable improved 
risk assessments and care, especially 
for women.”

As a result of the hs-cTnI initia-
tive, which was recognized with a 
UNIVANTS award of distinction, 
Medcan realized an annualized 
savings of $284,400 CDN follow-
ing headcount reduction in full-
time (55.6%) and casual employ-
ees (44.4%) that were previously 
dedicated to stress test operations. 
The savings realized due to the 
elimination of stress testing capac-
ity were significant at a time when 
resources were constrained due to 
the COVID-19 pandemic. In addi-
tion, the change from stress tests 
to hs-cTnI freed up six rooms for 
other services, including VO2 Max 
testing, an assessment of cardiovas-
cular fitness.

A reduction in false positives for 
clients over 45 years of age trans-
lated to a cost savings of $357,500 
CDN per year, calculated based on a 
reduction in stress echocardiograms 
(60%) and myocardial perfusion 
imaging (MIBI).

“Avoiding the false positive 
results associated with stress test-
ing resulted in a savings to the 
payor that is significant,” Nord said. 
“Fewer false positives also created a 
patient benefit in that there was less 
time, cost, and risk to the patient 
due to reduced downstream testing.”

Medcan is the first healthcare 
organization in Canada to include 
hs-cTnI in the standard lab panel for 

all patients undergoing an annual 
health assessment, noted Nord, who 
expects to run 20,000 tests per year.

Results that indicate a patient 
is at high risk for a cardiovascu-
lar event automatically triggers a 
medical response, either a referral 
to a cardiologist or, in some cases, 
a referral to the emergency depart-
ment. During the early days of 
the initiative, 48 individuals with 
no signs or symptoms of acute 
coronary syndrome were identified 
requiring urgent follow up with 
escalated investigation and treat-
ment following biomarker-based 
health assessment.

“We have caught some patients 
just before they would have had a 
heart attack,” said Nord. “It’s clear 
that testing with high-sensitivity 
troponin saves time, saves money, 
and saves lives.”

Medcan is expanding its services 
outside of Toronto and hopes to 
spread across other provinces, thus 
expanding its use of hs-cTnI testing, 
which Nord said adds to Medcan’s 
value proposition.

ADDRESSING COVID-19 
CLINICAL AND TRANSLATIONAL 
CHALLENGES
When the COVID-19 pan-
demic began in spring 2020, 
University Hospital Coventry and 
Warwickshire (UHCW) National 
Health Service (NHS) Trust and 
the Warwick Medical School in 
Coventry, United Kingdom, along 
with other health systems world-
wide, had to pivot quickly to diag-
nosing the emerging novel coronavi-
rus in a timely manner. COVID-19 

�Stress tests have inherent risk for myocardial 
infarction or collapsing, whereas high-sensitivity 
troponin has zero risk in harming patients.”
 —Alain Sotto
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posed an unprecedented challenge 
to healthcare systems  
with limited diagnostic capacity  
and knowledge in managing patients 
with severe respiratory symptoms 
and high mortality. Healthcare pro-
fessionals had to come together and 
learn quickly how to act in novel 
ways to meet urgent clinical care 
needs, to set up new infrastructure 
to address unmet needs, and  
quickly translate innovation into 
clinical practice.

The Coventry and Warwickshire 
Pathology Services (CWPS) Clinical 
Diagnostics Department, leading 
the COVID-19 response team of 
University Hospitals Coventry and 
Warwickshire (UHCW) NHS Trust, 
made transformative multi-faceted 

clinical and scientific contribu-
tions in the national effort. To meet 
capacity gaps, the team established 
a new dedicated laboratory deliv-
ering more than 3,000 nationally 
accredited PCR tests per day. This 
met the strict key performance 
indicator (KPI) of turnaround time 
– less than 24 hours for hospital 
admissions and care homes across 
Coventry and Warwickshire and 
South Midlands, according to 
Dimitris Grammatopoulos, PhD, 
Professor Consultant of molecular 
medicine and clinical diagnostics at 
the Warwick Medical School and 
UHCW NHS Trust. Rapid PCR 
testing on emergency department 
patients also enabled fast-tracking  
of admissions.

As a member of the COVID-19 
Genomics UK Consortium, the lab 
contributed to national surveillance 
programs and investigated transmis-
sion patterns during local outbreaks. 
In addition, the team support the 
NHS Test and Tracing Technical 
Validation Group by evaluating new 
technologies and developing innova-
tive PCR methods for screening 
prevalence of variants of concern 
(VOCs). This was used to identify 
VOC transmission during the sec-
ond alpha/B1.1.7 VOC-driven wave.

From the initial stages of the 
pandemic, the team introduced 
a biomarker panel, based on the 
Royal College of Pathologists rec-
ommendations. This was used to 
support patient risk stratification 

Improving COVID-19 Clinical  
and Translation Challenges

45 Minutes
New average patient wait time 

post-implementation of point-of-care 
multiplex assay for SARS-CoV-2 testing, 

compared to previous 6-8 hours 

<24 hours
Availability of SARS-CoV-2 PCR test results 

compared to more than 4 days  
previously. Faster availability of results  

led to reduced nosocomial infections. 

>330 
Admissions investigated  

for possible reinfection based on test  
findings from the in-house PCR  

variant of concern service
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and treatment prioritization. The 
team also worked with the research 
and development department to 
establish a COVID-19 bioreposi-
tory containing longitudinal routine 
samples from COVID-19 patients.

A National Institute for Health 
and Care Research clinical research 
network (NIHR CRN) infrastruc-
ture award enabled expansion into 
a West Midlands-wide resource. 
Extensive collaboration with aca-
demic scientists from the University 
of Warwick led to groundbreaking 
research projects around AI-based 
predictive tools of COVID-19 bio-
markers and development of innova-
tive solutions for disease character-
ization and diagnostic approaches 
with defined outputs.

One important and distinct facet 
of the team’s COVID-19 diagnos-
tic testing strategy involved early 
adoption of a point-of-care multi-
plex assay in emergency assessment 
units (EAUs), capable of screening 
for several common respiratory 
viruses, including SARS-CoV-2. The 
main driver for this initiative was 
the urgent need to improve the 6 
to 8-hour turnaround time in the 
EAU. Adoption of the point-of-care-
testing solutions enabled result time 
to be reduced to 45 minutes, which 
allowed earlier confirmation of 
patients with COVID-19 infection.

The lab also developed and 
introduced an end-to-end infor-
mation technology solution for 
scheduling testing and transmitting 
results to patient electronic health 
records, making them available 
for clinical review without delay, 
Grammatopoulos said.

Since the start of the pandemic, 
more than half a million SARS-
CoV-2 PCR assays have been pro-
cessed, with the average turnaround 
time reduced from 4 days to less 
than 24 hours.

“Faster availability of results 
resulted in reduced nosocomial 
infections and improved man-
agement of patient isolation,” 
Grammatopoulos said.

In addition, rapid translation of 
new knowledge and novel bio-
marker concepts became a criti-
cal factor for effectively treating 
patients during the pandemic, he 

said. The lab, working with multi-
specialist clinical teams, introduced 
a COVID-19 biomarker panel, 
which included established mark-
ers of disease such as CRP, LDH, 
ferritin, hematological indices such 
as platelets, neutrophils and lym-
phocytes, and the newly introduced 
interleukin-6, which is consistently 
shown in literature to correlate 
with COVID-19 disease severity.

Clinician requests for the panel 
increased during each pandemic 
wave, showing increased clinician 
confidence. The biomarker results 
will be used as a longitudinal tool 
to monitor disease progression and 
severity and to provide baseline 
values for future long COVID 
follow-up.

By setting up new sequencing 
services, CWPS Diagnostics partici-
pated in the COVID-19 consortium 
(COG-UK) and national strategy, 
with 66 journal articles already 
published. This has contributed 
significantly to the literature and 
improved understanding of variants, 
lineage, and transmission patterns.

“We used this service clinically to 
investigate a local example of cross-
transmission across healthcare sites,” 
Grammatopoulos said. “Sequencing 
100 samples from hospitals and 
care homes in the Coventry and 
Warwickshire region specifically 
uncovered a common point of entry, 
suggesting cross infection between 
two sites and triggering infection 
control and public health responses. 
Knowledge of these transmission 
patterns as a result of staff and 
patients moving between hospital 
and care homes is a point of learning 

and enables continued improvement 
in relation to infection control in 
the healthcare system.”

Development of a COVID-19 
Biobank has so far established a 
repository of more than 60,000 
samples from nearly 7,000 Covid 
patients, Grammatopoulos noted. 
This resource has provided samples 
for multiple COVID-19 research 
projects, both from academia and 
the biotech sector. CWPS has been 
recognized nationally as a leader 
in COVID-19 testing research and 
support, and its COVID-19 ini-
tiative has been recognized by a 
UNIVANTS distinction award.

The multi-faceted response that 
CWPS put in place to address the 
COVID-19 unmet clinical needs 
could be used as a template to guide 
expansion in case of other outbreaks 
with appropriate reallocation of 
resources and firm strategic guidance 
that encourages service and skills 
integration, Grammatopoulos said. 

“The transformation of a local ini-
tiative – the UHCW Biobank – into 
a Regional Biobank through a CRN 
award is another example of a clini-
cal care initiative with high scalable 
potential,” he said. “What started as 
a local idea is now developing into 
a regional resource as an example of 
how this could be scalable.”

IMPROVING MORBIDITY  
AND MORTALITY IN PATIENTS 
WITH SEPSIS
Recognizing that patients with sepsis 
have higher mortality rates, King 
Abdulaziz Medical City in Jeddah, 
part of National Guard Health Affairs 
(NGHA) Saudi Arabia, in 2018 began :E
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�Faster availability of results resulted  
in reduced nosocomial infections and improved 
management of patient isolation.” 
 —Dimitris Grammatopoulos
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using the sepsis biomarker procal-
citonin (PCT) to identify patients 
at risk of worse outcomes due to 
possible septicemia. Early diagnosis in 
conjunction with timely and specific 
treatment are keys to reducing mor-
tality from sepsis. The test is being 
used both in the emergency room and 
in the intensive care unit (ICU) to 
help improve turnaround time of less 
than one hour, enabling rapid patient 
management and treatment.

Patient mortality due to sepsis 
in the ICU decreased by 20% fol-
lowing the implementation of the 
PCT-guided protocols, according 
to Abobaker Yagoot, MT(ASCP), 
clinical biochemistry supervisor at 
the hospital laboratory. Using PCT 
has also decreased length of stay by 
1.5 days, which helps reduce the 

risk of patients getting a hospital-
acquired infection.

“PCT has helped the doctors in 
optimizing the patients’ diagnosis 
and treatment monitoring,” according 
to Yagoot. “A simple blood test added 
by the laboratory had a triple effect: 
the right diagnosis quickly, reduced 
length of stay, and early discontinua-
tion of antibiotic treatment.”

Asem al Saadi, MD, head of 
infection control for the hospital, 
added that using the PCT test in 
concordance with other biomark-
ers made it easier for physicians to 
differentiate between sepsis and 
non-sepsis patients and give the 
right treatment accordingly.

Another benefit of implement-
ing PCT testing is that the readmis-
sion rate for sepsis patients related 

to hospital-acquired infections 
decreased by 11%, which is signifi-
cant in government-run hospitals 
that have limited bed availability.

In a survey conducted in 
the ICU and Family Medicine 
Departments, 86% of physicians 
said they were satisfied with the 
PCT-guided protocol, including 
laboratory results and turnaround 
time of less than 1 hour in 98% of 
total samples.

NGHA is the first hospital in 
the western region of Saudi Arabia 
to use a PCT-guided sepsis proto-
col. Since implementation, three 
additional hospitals – both private 
and governmental – have replicated 
this best practice.

“Our laboratory is process-
ing more than 2,800 samples per 

Improving Morbidity And Mortality 
In Patients With Sepsis

2,800
Procalcitonin tests processed  
daily for hospital inpatients,  

outpatients, and other primary health care 
and dialysis centers

20%
Decrease in patient mortality  

in the ICU due to sepsis

1.5 days
Decrease in length of stay  

for patients with sepsis

11%
Decrease in readmission  

rates for patients with sepsis
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day, serving not only the hospital 
inpatients and outpatients, but also 
another seven primary health care 
centers and one dialysis center in 
the area covering Makkah, Taif and 
Jeddah cities,” said Mohammed Al 
Mohammadi, MD, pathology chair-
man and medical director. “Adding 
the PCT test to our portfolio didn’t 
put any extra pressure on our 
instruments or our staff as we have 
full lab automation with middle-
ware to expedite the verification 
and decrease turnaround time. 
Adding PCT has helped us step 
forward in reaching our destination 
of full optimization.”

Mitigated costs due to expe-
dited care and treatment of sepsis 
patients translates to annualized 
savings of $250,000 per year, 
according to Yagoot. This includes 
savings of $168,000 from reduced 
length of stay, $35,000 from proper 
antibiotic utilization, and $47,000 
from reduction in readmission rates.

The initiative was moderately 
easy to implement, said Yagoot. The 
hospital needed to include the test in 
its contract to secure the continua-
tion of supply, and clinicians  needed 
to be educated about the test and 
how to interpret results. Getting the 
test set up in the lab took some extra 
work in terms of validation, cod-
ing, and IT. The hospital is continu-
ing education for existing and new 
clinicians in different departments 
to keep them up to date with global 
guidelines and changes.

“This approach is easily adapt-
able to similar processes in the 
lab or to other laboratories,” said 

Yagoot. “The utilization of labora-
tory intelligence was the major 
component of the success of this 
initiative, as it contributed to con-
sistency in the entire testing cycle 
and desired turnaround time.”

Yagoot added that an additional 
benefit of the new initiative is that 
other hospitals have begun imple-
menting PCT testing, which is sav-
ing lives throughout Saudi Arabia. 
“In addition, being pioneers in this 
test implementation is an added 
value for our reputation among 
other hospitals,” he said.

Preventing Cardiovascular 
Disease in a Large Client 
Population Through 
Proactive, Cost-Effective and 
Enhanced Identification of 
Cardiovascular Risk Using a 
Novel Laboratory Test

Medcan Health  
Management, Inc.

Ontario, Canada

Peter Nord
Peter Baxter
Shaun Francis
Neil Mahon
Yogini Walli

Improving COVID-19 Clinical 
and Translational Challenges 
via Multidiscipline Integrated 
Diagnostics Networks

UHCW NHS Trust and  
Warwick Medical School

Coventry, United Kingdom

Dimitris Grammatopoulos
Harpal Randeva
Lisa Berry
Asad Ali
Neil Anderson

Improving Morbidity and 
Mortality in Patients  
with Sepsis

King Abdulaziz  
Medical City

Jeddah, Jeddah,  
Saudi Arabia

Abobaker Yagoot
Mohammed Al Mohammadi
Ali Bawazeer
Bilqasem Al Barakati
Fahad Al Hameed
Asim Al Saedi
Anwar Borai
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OPTIMIZING PATIENT CARE
Whether preventing cardiovascular 
disease with high-sensitivity tropo-
nin testing or using procalcitonin 
testing to speed appropriate care for 
patients with sepsis, clinical labora-
tories around the world are mak-
ing a real difference in improving 
patient outcomes.

These initiatives demonstrate 
that transformational changes don’t 
necessarily need to be complicated. 
Sometimes, as is the case with the 
high-sensitivity troponin testing 
at Medcan, necessity really is the 
mother of invention. While the 
COVID-19 pandemic led Medcan to 
begin using hs-cTnI testing in place 
of traditional stress tests, the impact 
was so significant that the change is 
now permanent.

The initiatives highlighted above 
are just a few of the many projects 
in which laboratories are playing a 
critical role in transforming health-
care delivery. To learn about other 
UNIVANTS winners, go to www.
univantshce.com. 

Kimberly Scott is a freelance writer 
who lives in Lewes, Delaware.
+EMAIL: kmscott2@verizon.net

�A simple blood test added by the lab  
had a triple effect: the right diagnosis, 
reduced length of stay, and early 
discontinuation of antibiotic treatment.” 
 —Abobaker Yagoot
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