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NG-Test® CARBA 5

The new 2025 CLSI M100™ antimicrobial
susceptibility testing guidelines indicate
isolates resistant to any carbapenem
should be tested using a phenotypic
assay.”

“These assays should identify and
ideally differentiate the presence of
specific carbapenemase types (eqg, KPC,
NDM, OXA-48, VIM, IMP)." *

NG-Test" CARBA 5 is the ONLY FDA-
cleared phenotypic, rapid, lateral
flow assay that can identify and
differentiate the “Big 5."
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FROM THE ERITOR

Water: Necessary for
a fun summer and a
productive laboratory

uly is my favorite month. When 1 think of summer,
J there are two primary things [ love: sun and water.

You really need water to enjoy summer, .. swim=
ming, boating on a lake, watering the garden, bike
riding along the tiver. It's always been at the center of
my family's summer.

Drinking water on hot days is also very important. It
helps maintain a normal body temperature and blood
pressure, flushes out boxing, and cushions our joints. Our
July Continuing Education article is on diabetes mellitus,
‘Water is the pertect drink for people with diabetes. It
By Christina Wichmann  has no added sugar like many beverages and can lower
Editor in Chiel hlood glucose levels, Adequate hydration also helps our

organs perform at their best. For example, water helps
the kidneys to flter and absork excess glucose from the blood. There are also
some studies that suggest a healthy lifestyle that includes drinking an adequate
amount of water regularky can prevent prediabetes.

Ini the clinical laboratory, water s a key factor every day. On average, laboratonies
use hundreds of liters of water a day depending on the size of the lab, the types
of tests performed, and the specific equipment used,

Water is used in the lab for numerous tests such as blood tests, tissue sample
teats, bowicology kests, and microbiology tests. Water is the most frequently used
reagent in the lab for lab analyzers, as it is used to prepare solutions or dilute
tnatufackhurers’ reagents.

Certain laboratory equipment needs water for operation and cooling, and
water is used for the cleaning of lab surfaces, glassware, and equipment, includ-
ing sterilization machines that produce steam, And obviously, water is used by
labaratory staff for handwashing,

In the laboratery, the availability of pure water is essential, and while most
outside the lab might consider tap water to be”pure "laboratory scientists regard
it as highly contaminated with impurities such as dissolved inorganic compounds
and dissolved erganic compounds. The gualiky of the water is extremely important
in chinical diagnostics because it affects the chemistry of the tests and the general
operation of lab anakyzers, which would reduce the reliability of patient test results,
There are standards regulating water in the laboratory and water purification
systems are in all laboratories. Reagent water is the most pure and is categorized
in types 1 through 3. Most labs use a water purification system that combines
fltration, reverse osmosis, and deionization.

A day without water to enjoy in July would be a bummer, but a day without
water in the lab would be a day without any work or tests being completed.

I welcome your comments and questions — please send them to me at cwich-
mann@mlo-online.com.
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CONTINUING EDUCATION :: DIABETES

Evolving paradigms in diabetes

diagnosis and classification

ADA standards of care 2025 and the
use of artificial intelligence

By Rajasri Chandra, MS, MBA

iabetes mellitus 15 a chronic,
D metabolic disease that occurs
due bo the body's inability to
produce enough insulin or to inef-
Feetively utilize the insulin produced

leading to hyperglycemia or elevated

Earning CEUs

See fest onhne at https:fee.mlo-online com/courses/
evalving-paradigms-in-diabetes-diagnosis-and-
classification-ADA-standards-of-care-2025-and-the-

ase-of-atificial-intelligonce).

Pazsang scares of 1 percent or highar ane efigibée for 1

contack hour of PA L E, credit
LEARNING DBJECTIVES

levels of Blood glucose (or blood sugar].
If not controlled, diabetes can cause
daimage o the heart, blood vessels,
eyes, Kidneys, and nerves.!

Par the Inbernational Diabetes Fed-
erabon’s Diabetes Atlas 11" edition

Scancodetngs
directly ta the CE fest

Lipon completion of this afiche. the reader will be shle o

1. Describe the pathophysiologies in tee classifications of dabetas.
2. Discuss the laboratosy tasts and their rasalts in the diagnosiz of the

classifications of diabetas,

3. Difierentiate confirmatory data of leboratory testing m the confermaton of disbetes
4. Bizcuss Al strategies for the predictien-and management of diabetes.
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published in 2005, diabetes is one of the
fastest growing global health emergen-
cies in the 21" century with 1 in 9 adubs
having diabetes. In 2024, 588.7 million
people had diabetos, and dtis estimated
that 8525 million would develop diabetes
by 2050 with a 45% growth., In the United
States, 65,6 million people have diabetes,
and it is estimated that number to reach
724 million by 250 with a 10% nise.!
The Held of diabates care is evolving
through new research, technology, and
treatments to improve the health and
well-being of people with diabetes.
Since 1989, the American Diabwtes As=
sociation [ADA) has been updating the
Standards of Care recommendations

annually to capture the most current
state in the feld of diabates

Classification of diabetes

The America Diabetes Association
{ADA) classified diabetes based on
metabolic, genetic, and pathophysial-
ogy teatures, as below:’
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SKRONUS

NEUROLOGICAL
AUTOIMMUNITY

For more than 35 years, KRONUS has been a leading provider

of highly-specialized immunoassay test kits to
respected laboratory facilities.

the world's most

In the area of autoimmune neurology testing, KRONUS is

pleased to offer immunoassay test kits for the
measurement of the following autoantibodies:

= Aguaporin-4 Autcantibody (AQP4Ab)

detection and

= Acetyicholine Receptor Antibody (AChRAD): Binding

« Acetylcholine Receptor Antibody (AChRADb): Blocking

» Acetyicholine Receptor Antibedy (AChRAb): Ganglicinic'

= Voltage-Gated Calcium Channel Antibody (VGCCAD): P/Q Type
» Voltage-Gated Calcium Channel Antibedy (VGCCADb): N-Type!
» Voltage-Gated Potassium Channel Antibody (VGKCAD)t

« Titin Antibody (TitinAb)

|*
-

R g _:

To obtain additional information regarding these kits and
KRONUS' complete offering of immunoassay test kits,
please call us toll-free at 800 4 KRONUS, email us at
kronus®@kronus.com or scan the QR code.

(S0 {285 2006 DME Cantifiad

Your Source for Sensitive
Autoimmune Diagnostics

T For Rasaarch Usa Oy, Nt For Use v Diagnostic Procedives,

=

800 4 KRONUS
www.Kronus.com




CONTINUING EDUCATION =

# Type 1 diabetes {T1D) - due to
autcimmune f-cell destruction,
usually leading to total insulin de-
Boiency, including latent autoim-
mune diabetes in adults

= Type 2 diabetes (T2D) - due to a
non-auteimmune progressive loss
of adequate p-cell insulin secre-
tion, frequently causing progres-
sive insulin resistance

* Specific bypes of diabetes due
to other causes, eg, monogenic
diabetes caused From a muta-
tion in a single gene; diseases of
the expcrine pancreas; drugs or
chemical-induced diabetes

* Gestational diabetes mellitus
(GDM) - observed in the second
or third frimester of pregnancy in
some individuals
It is impaortant o identify the type of

diabetes — type 1 or type 2 — to render

personalized therapy. Traditionalky it is
believed that type 1 occurs in children
and type 2 in adults; however, that may
not be the case always. For some indi-
widuals, it 15 difficult to clearly classify
the diabetes type at the time of diag-
nosis, and misdiagnosis is common.
About 40% of type 1 diabetes cases

Adult with suspacted typa 1 diabates’

-
Testislet autoantibodies?

1
L 1
Islet auteantibody negative
{5-10% of sk amaet bype-1 dizbuias)

1slet autoantibody positive
} +

DIABETES

are misdiagnesed as type 2 and many
maturity-onset diabetes of the young
(MODY) caused by monogenic syn-
drome may be misdiagnosed as type
1 disbetes.*

AABBCC is a clinkcal tool that may be
used to determine if a newly diagnosed
diabetic has type 1 diabetes based on
the following criteria:

A) Age be.g., for individuals <35 years
old, consider type 1 diabetes)

A} Autoimmunity (e, personal or
family history of autoimmune disease or
pelvglandular auteimmune syndromes)

B} Body habites (e.gz., BMI <25 kgimi)

B} Background {e.g., family history
of type 1 diabetes)

C) Comtrol (preferred term is“goal,”
ie., the inability to achieve glycemic
goals on aoninsulin therapies)

C) Comorbidities (e.g., treatment
with immune checkpoint inhibitors
for cancer can cause acute autolmnmung
type 1 diabetes)

The American Diabetes Asso-
ciation encourages use of C-peptide
and islet autoantibody testing in
ambiguous adult-onset cases. The
flowchart in Figure 1 helps to dis-
tinguish tvpe 1 and type 2 diabetes

Figuane 1, Flowchart i
distinguish type 1 and
Ty 2 dabates.?

Type 1 dishetes Age

[

<35 yoars
+
Ara thare teaturas of monoganic diabates T

—

>3 yaars

Unclear classification’
bake clmical decisson as to
hewi parsan with diabetes
i"_I should ba treatad

Tl od panviecalin thisapy Moy b
Yee Nao appreprie’
l l Yoz
| Considar G ;wm* test
Arg thare featuras of s -
Tast C-paptida* tiype 2 diabetes?® == after > 3years' duration
- ! i
L k- 4 3 I }
=00 pmolil <200pmoll. Mo <200pmol/l  200-604 pmol/l =600 peol/L
——— J |
4 } i L
Genatic testing for Indeierminaie®
monagenic diabetes '.E\lpl ; Consider repeat I.‘w. 2
where avadahle® dinbotes C-paptide-at:Syears BRELELE
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using age, BMI, autcantibodies, and
inzulin dependency.

Tests for screening and

diagnosis (see Table 1)

* Fasting plasma glucose (FPG)

# Lh plasma glucose (2-h PG) during
a 75-g oral glucose tolerance test
{DGTT)

= AlLC

With diabetes impacting
so many individuals across
America, it is hard to see
greater availability of
screening tools as anything
but a net positive.

The A1C test should be performed
using a method that is certified by the
Matiomal Glycohemoglobin Standard-
ization Program (MGSP) (ngsporg)
and standardized or traceable to the
Thabetes Control and Complications
Trial {DCCT) reference assay. Point-of-
care AIC assays may be NGSF certi-
fied and cleared by the U.5. Food and
Drug Administration {(FDA] for wse m
both Clinical Laboratory Improvement
Amendiments {CLIAregulated and
CLIA-waived settings.”

Confirming the diagnosis
Untess there is an absolute match
between the clinical diagnosis (e.g.,
individual with hyperglveemia or hy-
perglycemic crisis and random plasma
glucose 200 mgldL (>11.1 mmoliL),
additional confirmatory tests are neces-
sary. DHabetes can be confirmed with
two abnormal screening test results
measured either at the same time or
at two different points of time and may
be pecformed using two different types
of bests, eg, ATC and FPG2

Criteria for diabetes in non-pregnant
individuals includes one of
the following:
* ALC 26.5% (>48 mmol/mol}
Fasting plasma glucose (FPG) 2126
mg/dL (7.0 mmoal/L}
* -hour plasma gluease (2-h PG 2200
mgldL (z11.1 mmol/L) during OGTT
Random plasma glucose 2200 mg/
dL in symptomatic patients
Criteria for pre-diabetes in
non-pregnant individuals includes
ane of the following:

arKrayd

AUTION Urinalysis Solution

i

——

Smart transfer system allows for a compact footprint:
The AUTION EYE connects with the AUTION MAX AX-4060,
and results in a very small footprint (41.9" x 25.6" x 23.6").

Urre Sediment Aralyzer

AUTION EYE

Al-4510

s Automatic Dilution Function
= Atlas Image Collection

* Microscopic Automatic
Image Collection

See how the
ARKRAY AUTION Urinalysis
can provide full automation

through consolidation

afrkraydy usA, Inc.

855.646.3108 » corelab@arkrayusa.com * www.arkrayusa.com

Fidby Automabed Linne Analyzer

AUTION MAX

AX-4060

e Compact Footprint

s Atomatic Cross-check
Function

* Gating Function

Visit
ADLM
Booth 1463

AE-FTER-v1 Rew. 05425



COMTINUING EDUCATION :: DIABETES

Criteria Glucose tast

Cast Inexpensive and raadily availzble in all labs

I Mare expensive and may nat be available in all kabs

Time frame of hyperglycemia | Acute

Chranic - spanning past 2-3 months

Measure
Pre analytic stability Poar Gapd
";Sp;n;l;me Fla;a. SEFUM, wh;-lgii;;!.ihha:ummnls Whale blood
vary hased on sampla type]
Assay standardization Mot standardized Well standardized
Haumremenl ul faslmu Fasting required Fasting mat required
'l.l'l'rmln 'rarlﬂhlllt'p' Hagh Lo

Factors affecting resailt

Food intake, stress, recont ilness, acthvity

Mot affecind by frod infake, stress, recont iloss, activity

Other faciors affectng results | Dwurnal vanation, medscatons, alcohil,
aimaking, biudin

| Alnred erythrodyle none (eo. anemia, iron stats, splenac-
| tomy, blood koes transfusion, hemalysts, ghicose-6-phosphate

| dehvydroganase deficiency, arythrapaieting, HIV, cirrhasis, ranal
failure, dialysis, pragnancy

Interferamcas Dapands on specific assay: sampl | Depends on specific assny: hamoghohin vasants, sovere
handiing/processing time, hemobysis, hypertrighearidemia, severe hyperhilirubinamiz
severe hypertrighycendemia, severe
typarbilirubinemia
Table 1. Comparison beterean ghacose test and A1C tast!
Siage1 Slaga 2 Slage 3
Characteristics = hutoEmmunity * fstnemmundty | = Autaimmunity
= Marmal blood ghicose * Abnormal blood glucose . = Wery high blood ghuicose
= Pra-symptamatic * Pre-symptamatic | = Symptomatic

Diagrosic criteria | = Muftipe ishet sutcantibodees

impaired fasting ghacose {IFG ), neomal
AIC

= Mudtipde ishet autoantibodias

= o mpained glucose iolarance (16T) or | Isus]
= Abnorma blood glucoss

+ Autgantibodies may bocome shsent
| = [Habatas by standard criteria

Table 2. Stages of type 1 disbetes?

= AIC 5.7-6.4% (39-47 mmaolfmol)

s Fasting plagma glucose (FPG) 100 mgfdL (5.6 mmol/L)
b 125 mgidL (6.9 mmol /L)

# Ihour plasma glucose {2-=h PG) 200 mgldL (111
mmeol/L} during 2-h PG during 75-g OGTT 140 mg/dL
(7.8 mmol /L) to 199 me/fdL (1.0 mmol/ Ly impaired glu-
cose tolerance (1GT)

Type 1 diabetes

510 of diabetics have type 1 diabetes.? For individuals with a
Family history of type 1 diabetes or other genetic risks, sereen-
ing for presymptomatic type 1 diabetes (T1D) may be done
by using standardized islet autoanfibody test for detection of
autcantibodies to insulin, glutamic acid decarboxviase (GALY,
islet antigen 2 ([A-2), or zinc transporter § (ZnTB)L Multiple
confirmed islet autoantibodies are a risk factor for clinical
diabetes. An individual may be in different stages of type 1
diabetes as depicbed in Table 2.

Prediabetes and type 2 diabetes
O0-95% of diabetics have type 2 diabetes.! Criteria to screen
for pre-diabetes or type I diabetes is as follows:

12 | JULY 2025 MLO-ONLINE.COM

s

1. Adults who are overweight or obese (BMI 25 kgim?® or
23 kgfm® in individuals of Asian ancestry) and have
one or more of the following risk factors:

First-degree relative with diabetes

* High-risk race, ethnicity, and ancestry {i.e., Af-

rican American, Latino, Native American, Asian

American)

History of cardiovascular disease

Hy pertension (13080 mmHg or on therapy for

hy pertension)

HDL cholesterol level <35 mg/dL (<09 mmol/L}

and/or trighyceride lewel =250 mg/dL {=2.8 mmol /L)

Individuals with polycystic ovary syndrome

Physical imactivity

Other clinical conditions associated with insulin

resistance {e.g.. severe obesity, acanthosis nigricans,

metabolic dysfunction—asseciated steatotic liver
disease)

2. Individuals with pre-diabetes should be tested anmually.

Individuals who had GDM should be tested every 1-3

YEars,

4, For all others, testing should begin after age 35.

| FONF3 Permanent: immunadysregulation, polyandocrinopathy,

Gena Clinical characteristics

KCMJT Pormanont or tearesant: intrautoring growth mariction
{IUGRE, possitle devalopmantsl delay and soizunas;
respansive to sulforvyureas

NS Parmanent: IUGR; insulin reguiring

ABCCH Permanent or transsant: JUGR; rarely developmental
detay, responsive fo suffonyl e ss

| B4 Transsent: BUIGE; macroghossia; unbilical ermba;
{PLAGLY, | mechanisms inchuda uniparental disomy of chromo-
HYMAY) | some (UPDE), paternal duplication, or mazemad
methylation defact; may ba traatable with medicatbons
ather than insulin

. GATAE Permanent: pancreatic hypoplasia; cardiac ma¥orma-
tions; pancreatic exocring insufficiency; insulin requinng

EIF2AK3 Parmanent. Wolcott-Rallizon syndnome: epiphyseal
dysplashs, pancreatss oxocring insuffichancy; insilin
TRGUIFiRng

EIF2B81 Permanent: can be assaciated with fluctuating liver
function®

arteropativy X-Enkad (IPEX) syndrome; autoimening
dizbetes, autoimaune thyroid disease, extobatve
dermatitis; insulin raquiring

Tahbi: 3, Gones that cause neonatal diabetes.

CONTINUING EDUCATION :: DIABETES

5. If results are normal, testing should be repeated at an
interval of 3 vears.
6. Individuals in other high-risk gloups — people with
HIV, exposure to high-risk medicines, history of pan-
creatitis — should be monitored closely
= Individuals having acute pancreatitis should be
screemed for 3 -6 months after an epizode and annu-
ally thereafter

* Individuals with cystic fibrosis should be tested an-
nually from the age of 10 - Post transplantation after
the individual is stable

Monogenic diabetes syndrome

<3% of individuals harbor monogenic defects of F-cell

dysfunction in neonates causing neonatal diabetes and

maturity-onset diabetes of the young (MODY),

* Neonates diagnosed with diabetes in the first &
maonths of life should have genetic testing for necnatal
diabetes and

= Children and young adults with diabetes who do not
have typical characteristics of T1D or T2D and Family
history of diabetes in successive generations should
have genetic testing for MODY,

Genes causing monogenic diabetes syndrome are de-

scribed in Tables 3 and 4.°

Gestational diabetes mellitus

Gestabional diabetes mellibus (GDM) is a metabolic disorder
characterized by increased blood sugar levels during the
second and third tnmester of the pregnancy in some women.

MEbnfal LARGERATTAT i TR

New articls series coming
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COACHING CORNER

with Patty Eschliman, MHA, MLS{ASCPIDLM, CPC

In Coaching Corner, you are invited
to ask questions about anything related
to teamwork, leadership and personal growth.

How should | deal with a toxic co-worker?

Teamwork:  How can | stay positive when the team seems so negative?
How cani | ensure our ideas are heard by leadership?
Haw de | hold that difficult conversation?
Leadership:  What can | do to change the culture of my team or my organization?
What skills are needed to build a cohesive team?
What do | eed to do to get ahead? How can | ask for a raise?
Personal growth:

How can | increase my strengths and work with my weakinesses to be more successful 7

What do | need ta do to ensure | get that promeation or new job?

Send your guestions to editor@mle-online.com

Patiy's answers o your confidentisl guestions will be pebdished in the Aprl, September, and November 2025 issues.
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CONTINUING EDUCATION :: DIABETES

Clinical characterislics

HMF1A Prograssive insulin sacretary defect with
presantation in adokescence or early adulthood,
loward renal thrashold for ghcasiers, lange rise
in 2-h PG level on OGTT {80 mg/dl [-5 mmabL];
low hs-CRP; sensitive 1o sulforyiureas

HMF44, Progressive msulin secratary defact with
prezentation in adobescance ar early aduithood;
may have [erge birth wasght Imacrosamia) and
trangient neonatal hypoghycemia; sonsitive fo
sulfanylureas

HMFIR Davelopmantal renal disease tvpically cystic,
genitouningry abnormalibes; arophy of the
pancraas; hyperuricemia [high level of wric acid in
bleadl; powt

GLK Higher glscosae thrashald (se1 poimt) for glucose-
stimulated insulin secretion, cavsmg stable,
ninprograssive sievatod fasting blood glucose:
ypecally doas notl requine Trealment; microvas-
cidar complications are rare; small rise in 2-h PG
foved an OGTT {54 mg/Dil (=3 mmed'L]}

Table & Genas thet cawse maturity-onset diabates of the young.

Itis associated with pancreatic f-cell dysfunction or delayed
response o glucose levels and substanbial insulin resistance
due to release of placental hormones (human placental lac-
togen, estrogen, and progesterone).® GDM poses risks for the
mother, fetus, and neonate.

Screening and diagnosis for GDM can be performed using
either of the following two approaches:

Dne step strategy

Pecforming a 75-g OGTT, with plasma glucose measurement wikan
an individual is fasting and &t 1 hour and 2 howrs, at 2428 weeks of
qastation in individuals not previously diagnosed with diabetes.
The OGTT should be performed in the moming after an ovarnight fast
af at least & hoars.

Thee: Following resufts indicate GOM
= Fasting: 52 mg/dL {51 mmal/L}
= 1 b =180 mgfdl =100 mancdL
* 2 b =153 mfdl (=85 mmoll)

Twra step strategy

Step 1: Perfarming a 50:q glecoss tolerance test inon-dasting), with
plasma glucoss measisremant 3t 1 howr, ot 24-28 weeks of gestation
i individuals not previoesty disgrosed with diabatas,

IF thee: prlagma gliveodsn lowal mossured 1 hour after the boad s =130,
135, or 140 mo/dl i=7 2, 75 or 7.8 mmoll, respactively), procesd o
step 2 with 100-g DGTT.

Step & The 100-g OGTT should be performed whan the individual is
fasting. The individual i dizgnosed with GOM i at least two of the
following four plasma glucosa levals tmeasamd fastng amd at 1, 2,
amd 3 howrs during 0GETT) are®

* Fasting; »55 mg/dL {»53 mmal/L}

=1 h; =180 mgfdl 1=10.0 mencdL

=2 h: =150 mgfdL (8.6 mmolL)

=3 h: =180 madl (=78 mmedl)
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Use of artificial intelligence in diabetes care
Artificial intelligence {Al} has been transforming every feld
including the medical feld. A new article published in the
journal Healthcare and Rebabilitation mentons how Al is
transforming diabetes care.” By analyzing data from blood
sugar levels, medical history, and even retinal scans, Al tools
can predict diabetes subtypes, identify high-risk pationts,
and tailer solutions to individual needs — with improved
accuracy, reducing healthcare costs and addressing critical
gaps in diagnosis, treatment, and daily management.

Al-enhanced continuous glucose monitering systems rust
only merely report glucose trends but also anticipate hypo-
glvcemic events hours in advance, offering patients critical
time to intervene, " Intelligent insulin delivery systems are
now available to predict glucose monitoring and personal-
ized treatment plans.""

Conclusion

Though diabetes is on the rise, artificial intelligence and
remete monitoring systems have the mpﬂhnl:lﬁrwpa'-:mctweh
monitor patients, provide personalized
care, and save lives, However, care needs
tor be taken to ensure the data are safe
and secure. Hence, healthcare profes-
sionals, T professionals, and regula-
tory authoribies must work together
to ensure that patients benefit from %
newer technologies and at the same Scan code i g.a
tinwe remain safe and secure. & dlirecthy to the CE test.
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CLINICAL ISSUES &

SYPHILIS AND QPIDID

USE

Syphilis in the opioid era: Integrated
testing and early intervention

By Tobin Efferan, MD, M5

yphilis has reemerged as a growing public health

concern, particularly within communities affocted

by substance use disorders. The opioid epidemic,
driven by heroin and svathetic opioids such as fentanyl,
has exacerbated this resurgence by contributing bo high-risk
behaviors including unprotected sex and needle sharing.
Comprehensive testing protocols that incorporate both
syphilis and drug abuse screening can facilitate the early
detection of a condition once thought to be on the decline.
With early detection, targeted intervention, and improved
patient management can be enacted. Medical laboratory
professionals are at the foretront of this initiative, leverag-
ing advanced diagnoste technologies bo support clinicians
in identifying and treating affected individuals. How can
thought ful kesting strategies better secve these valnerable
populations? And where in the patient journey can these
patients be best identitied, tested, and treated?

Syphilis—a resurgence

Syphilis was well controlled in the late 20 century, with a
primary incidence of 11 per 100,000 individuals in the United
States and 160 cases per 100,000 individuals worldwide after
targeted control campaigns it the United States and else-
where, ™ Starting from 2011 omward, the incidence of syphilis
began to rise with a reported incidence of 178 per 100,000
globally and 11.% per 100,000 in the LS. by 2021.'%
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New cases of syphilis have increased 79% since 2018, and
new cases of congenital syphilis have increased 183% in that
time frame according to the Centers for Disease Control and
Frevention (C DL Notably, CDC reports congenikal syphilis
has increased 755% since 20127

Sy philis is easily treated once identified, but if left untreated,
it can progress to a complex and often debilitating disease. 1t
is also highly transmissible, especially in vulnerable popula-
tions such as those exhibiting high-risk sexual behavior or
chronic drug abuse.*” Syphilis progresses through four distinet
stages. Primary and secondary syphilis accur within three
maonths be one year from exposure. There is a prolonged latent
period, often lasting years, during which the illness remains
transmissible. [n the later latent stage, while not fransmitted
sexually, syphilis can be transmitted from a pregnant feimale
to her fetus, resulting in congenital syphilis, The final stage
of syphilis. known as tertiary syphilis, 5 not transmaissible
but can have devastating consequences ranging from aortic
aneurysms to central nervous system symptoms including
seizures, dementia, psychosis, and depression.

Cureent recommendations from the CDC and the US, Pre-
venkative Services Task Force advise vearly besting for high-risk
individuals duch as those who engage in behavior that increases
their risk for other sexually transmitted infections.>" Given that
high-risk individuals often have minimal to no engagement
with the healthcare system, reaching them can ke a challenge,

a
]
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=

Fafps it

I P AOTRTE

The correlation between
opioid use and syphilis
Several studies have linked increased
syphilis incidence b opioid misuse, par-
ticularly among individuals who engage
in transactional sex to support their ad-
diction. Additionally, opioid users face
significant barriers to accessing both
primary and emergency care, delaying
diagnosis and treatment of acute and
chronic conditions®

Fentanyl is currently a major driver of
the opicid crisis in the United States. As
of the latest data, synthetic epioids like
tentanyl are involved in approximately
68%, of all opinid overdose deaths""This
marks a significant increase over the
past few years, reflecting the growing
impact of fentanyl on opioid use and
averdose rates, Undiagnosed and un-
treated syphilis contribute to higher
transmission rates. The CDC has re-
ported that opioid-related overdose
deaths were six times as high in 2019
as they were in 1999, and the incidence
of blood-borne infections have dramati-
cally increased because of the opioid
erisis. " The introduction of fentany] and
ketamine into the illicit drug supply
further complicates the landscape, as
their dissociative and euphoric effects
can impair judgment and increase
risk-taking behaviors

The value of
comprehensive testing
The ideal opportunity to inbervene
with the high-risk population would be
during medically supervised detox ad-
missicns or admissions to inpatient re-
hahilitation facilities. At the time of such
intake, drugs of abuse are often tested
as part of the admission order. Given
the intertwined nature of opiodd addic-
tion and syphilis, medical laboratories
should prioritize integrated, compre-
hensive testing approaches that include
syphilis screening via treponemal and
noen-treponemal assays to detect both
active and past infections. In addition,
laboratories should btest for HIV and
hepatitis, as these infections frequently
co-exist with syphilis in opioid-using
populations, and drug of abuse testing
for substances such as fentanyl, heroin,
and ketamine to monitor therapy and
inform ongoing treatment plans.
Implementing these assays as part
of a comprehensive sceeening strategy
during the admission process could
lead b improved identification and
treatment rates. Recent advancements
in diagnestic technology have enabled
comprehensive drugs of abuse and

CLINICAL 1SEUES

infectious disease testing using high
throughput clhinical chemistry and
immunoassay analyzers, which affer
enhanced sensitivity and specificity for
gyphilis serology. In addition, rapid turn-
arcund fimes support imely interven-
tions to drive clinical decision-making.
By leveraging thiese assays, laboratories
can contribute to more effective public
health surveillance and intervention
efforts to combat syphilis. ™=

The effectiveness of comprehensive
besting is enhanced when integrated inko
clinical workflows through electronic
medical records (EMEs), The develop-
ment of standardized intake order sets
for selutions from companies like Epic
System Corporation and Oracle Health
{previously Cerner Corporation) can
facilitate the ordering of bundled tests
for at-risk populations and ensure
comsistency in testing protecols across
healthcare facilities. An added benefit
to this process would be to improve
data collection and trend analysis
o ;_‘.';ui.d.u ;.'lu!:]:i{‘ health responses b
emerging and reemerging infectious
digeases, Clinical decision support bools
within EMEs can also be wsed bo alert
providers to co-testing opportunities,
thereby increasing testing rates and
timely diagnoses.

Conclusion

The inkersection of e opioid epidemic
and syphilis resurgence necessitates a
multidisciplinary approach to testing
and intervention. Medical laboratories
play a pivotal role in identifying attected
individuals through comprehensive
testing strategies. By integrating infec-
Hous disease and drug abuse testing
into standardized EMR-order sets and
implementing testing on advanced
clinical chemistry and immunoassay
analyzers, healthcare providers can
enhance disease detection, improve
patient outcomes, and support broader
public health initiatives. As the crisis
evolves, continued collaboration among
laboratories, clinicians, and policymak-
ers will be essential in addressing this
dual epidemic. &
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LAE MANAGEMENT :; QUALITY CONTROL

A historical perspective
of quality control

By Mark Q. Colgin Il MBA, CLS

0 ften regarded as the grandfather
of quality control, De. Walker A,
Shewhart made a groundbreaking
contribution to the field of manufactur-
ing quality with the publication, “Eco-
nomic Control of Quality of Manufac-
tured Product,” in 1931. This practically
century-old work laid the foundation
for medern statistical quality control
(5QC) and introduced key concepts that
continue bo shape laboratory medicine,

In his book, Shewhart explored fun-
damental principles such as statistical
contral, design limits on variability, and
the specification of standard quality.
His idea that, “we can find and remove
causes of variability until the remaining
sysbemn of causes is constant, or until we
reach that state where the probability
that the deviations in quality remain
wiithin any two fxed Lirmils i constang.™
This concept would influence the devel-
opment of Lean Six Sigma, Total Cuality
Management (TOM) modern process

18 | JULY 2025 MLO-ONLINE.COM

improvement methodologies, and the
birth of statistical process control. Sta-
tistical process control introduced the
notion of control charks. This bool is now
widely used to monitor process stabil-
ity and detect dispanities that require
action by the operator, Shewhart's work
is the foundation for quality and played
a crucial role in shaping modern quality
MAnAgement systems,

Levey-Jennings charl

Building on Shewhart's work, in the
19505, two pathologists, D, Stanley
Levey and Dr. ER. Jennings, introduced
the principles of statistical quality
control (SOC) to the Beld of dinical labo-
ratory science. They proposed applying
Shewhart's control chart to medical
laboratories to improve the reliability
and accuracy of diagnostic testing. Their
revolutionary paper,” The use of Control
Charts in the Clinical Laboratory.” laid
the foundation for a more systematic

approach to monitoring laboratory
performance, ensuring consisbent and
high-quality test results. As a result of
their work, a tvpe of control chart was
developed and named in their honor.
The Levev-Jennings chart (L]} is
a graphical tool used to plot quality
control data over time. Each point
represents a (M. measurement, which
is compared against a predefined mean
and control limit. By analyzing these
values, laboratory personnel can quickly
evaluate whether an assay or analytical
instrument is funchioning correctly. If
the data points fall within the accept-
able range, the test system is considered
in comtral, however, if the points fall
outside the control limits or display a
recognizable pattern, corrective action is
necessary o prevent inaccurate patient
results. This innovation enhanced the
accuracy, precision, and reliahility of
laboratory testing, allowing for early
detection of systematic errors, reagent
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inconsistencies, and potential equip-
ment malfunctions.

In 1957 while werking in the Biosci-
ence Laboratories, clinical chemists
Milton and Henry Segalove made
another significant advancement in
the field of laboratory quality control,
They began applying the Levey-Jennings
chart on a daily basis, Their biggest
conteibution involved their structured
approach o momibor performance by
using mulbiple levels of control values,

A Few vears later, the use of the
Levey-Jennings charts gained a broader
acceptance when researchers Freier
and Rausch introduced an improve-
ment to quality control methodology,
Instead of relying on traditional patient
samples, they recommended the use
of serum pools. These pooled samples
would provide a more consistent and
standardized reference for evaluat-
ing assay performance, Initially, these
pooled samples were referred to as
“standards,” but as their application in
quality control continued, they became
known as”controd samples.”

The adoption of consistent control
samplhes transformed dinical laboratory
quality assurance, enabling laboratories
o IMpProve accuracy, precision, and re-
producibility of testing, The advance-
ments made by Freier and Rausch set
the foundation for traditional quality
contrals and formed the basic concepts
for quality management systems {QMS)
in the chinical laboratory.

The Westgard Rules

In 1977, Dr. James Westgard and his
colleagues intreduced what would
become the widely recognized and influ-
ential Westgard rules, a groundbreaking
Framework for internal quality control
in laboratory testing, Their paper,“Per-
formance Characteristics of Hules for
Internal Cuality Control: Probabilifies

for False Rejection and Error Detection,”

gave rise to the development of modern
quality assurance in clinical laboratories.

In this study, Westgard examined
two distinct groups of quality control
rules. The first group, which would
later be known as the Westgard rules,
is applied when each individual control
measurement is assessed independently
to determine whether a test run should
be accepted or rejected. As noted in the
book by Westgard, “For this group, the
probability of false rejection will increase
ag the number of control observabions
that are made during the run." This
statement highlights a key challenge
in quality control, balancing the need
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for error detection while minimizing
UNMECessary repeckions.

It took four years, but in 1931 West-
gard and his colleagues published “A
Multi-Rule Shewhart Chart for Chuality
Contral in Clinical Chemistry,” This
paper defined “the control rule to mdi-
cate the criterion for judging whether
the observed control measurenvents (or
observations) represent typical or atypi-
cal (stable or unstable) performance of
the analytical method.™ By developing
these statistical eules, Weskrard trans-
formed laboratory quality control, They
provided a methodical approach to de-
tecting errors and ensuring the reliability
of test results, Today, the Westgard rules
remain a cornerstone of clinical labora-
tory qualsty control practices worldwide.

CLIA

The 19805 ended with the intreduction
of the Clinical Laboratory Improvement
Amendments (CLLIA) of 1988, a land-
mark regulation that set new standards
for laboratory testing, Officially pub-
lished in 1992, CLLA established strin-
gent quality assurance and minimum
quality control requirements to ensure
accuracy and reliability in diagnostics.
By standardizing these requirements
CLIA enhances the consistency and
dependability of laboratory results. The
amendments also introduced compre-
hensive quality assurance programs bo
monitor test performance, equipment
maintenance, and most importantly,
provide ongoing traiming for laboratory
personnel, These standards ensure the
highest level of patient care,

Lean Six Sigma

Bill Smith introduced Six Sigma in 1986,
Its introduction into healtheare marked
a significant advancement in quality
control: Six Sigma is a data driven ap-
proach designed to enhance process
performance by minimizing variation.
In essence; it is a management system
aimed at achieving near perbect quality,
allowing no more than 3.4 defects per
million epportunities.

Implementing Six Sigma can greatly
improve the quality of control materials
in laboratories. Manufacturers adhering
to Six Sigma principles continuousky
strive to eliminate errors, beginning with
the selection of raw materials, thereby
ensuring a higher quality final product.
This, in turn, leads o more reliable and
reproducible test results, reducing de-
viations that could compromise patient
diagnoses. By applying traditional sta-
tistical methodologies, laboratories can

mere accurately assess reagent perfor-
mance, ensuring stability and effective-

ness throughout the product’s shelf life.

This approach minimizes inconsisten-
cies, optimizes reagent selection, and
ultimately enhances diagnostic accuracy,

Conclusion

The evolution of quality control in
laboratory medicine has been shaped
by decades of innovabion, Fgorous fe-

Six Sigma is a data driven
approach designed to
enhance process performance
by minimizing variation.

search, and the contributions of pioneer-
ing scientists, From Shewhart's early
wark in statistical process control to
the development of the Lovey-Jennings
chart, Westgard rules, and the introduc-
tion of Six Sigma, each advancement
has played a crucial role in refining
laboratory testing standards. The
implementation of CLIA regulations
turther strengthened these efforts by
standardizing quality requirements
and ensuring greater accuracy and
reliability in diagnostic medicine.
Today, these foundational principles
continue to guide laboratory profes-
sionals in their pursuit of excellence,
ultimately improving patient care and
advancing the field of clinical laboratory
science, As technology and methodolo-
gies in laboratory medicine continue
to advance, the oot mibment bo quality
control remains vital in driving progress
and ensuring the highest standards. &
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INFECTION DIAGNOSTICS :; GROUP B STREF

Detection of Group B streptococcus
in the clinical laboratory

By Lt Col Paul R. Eden, MTIASCP), PhD, USAF {retired]; Christina Wichmann

treprococens agalactiae, also known as Group B strep

(GBS, is a Gratn-positive colomizing bacterium that

can cause life-threatening complications for newborns
when itis passed to them from their mothers. This bacterium
has been found in as many as 30 percent of healthy women,'
to whom ot poses little 1'|.1|'|Hc_'1'. .I\c:nrding to the American
Pregnancy Association, Group B strep is found in as many
as one in every 2,000 children born in the United States
each year.”

Wormen in the sk few weeka of pregnancy are frequently
tested for GBS due to the possibility of transmitting the bacte-
ria toa newborn baby, Through screening, clinicians identify
whether the baby may be at potential nisk. Clinical laboratory
prn'l'q','-;mnals rr\c_lqun.'nrl}' best mi rmhmlug_!.: sam pFeJ,: sper_i,rir:l Il].'
for ._‘:5r|'r'p-_h:l|'p<'.-'|r.-= .:g;rl'd.;'nm,'. H:.- u1i|izing established screen
ing testing of late-term mothers, labn ratory pmrrss.i,unais:
assist obstetrical physicians in identifying potential threats
to newborns, as well as their mothers.

The threat of Group B strep

Group B strep infection does not pose a considerable threat
to the mother, but the organism may profoundly impact the
health of a newborn. Presentation of GBS infection in the
mather is typically found in the rectum/ lower intestinal
tract and secondarily in the vugin.ﬂ tract. See Fi.g_une 1 for
the common sites of GBS colonization. The most common
treatment is penicillin or ampicilling in some cases, increased
resistance by antibiotics have been nobted. In addition, a recent
':h.ld}' found“increased odds of MESA ca r;iﬂg(' in GRS |_1|:5¢iln-'4|
women.” The CDC recommends vaginal GBS screening of all
women in the late stages of pregna nr_v’.:[\lnn rlrcgnrlnrq;iuhc.

Gowrtesy of the COGC
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who are immunocempromised due to cancer, diabetes, HIV, or

inceeagad Afod Afe alao at-risk for GBS infecthon d{"'\'l.'llr].‘l:ll:lé:ll.t.:]
GBS bacteria come and go naturally in people’s bodies.

People may besk positive for the backeria at some tBmes and mot

others, That's why women get tested late in their pregnancy,

cloze to the time of defiv-

ery. Hence, the purpose of

sCreening pregnant women Shos of GBS colonization

from 35 to 37 weeks gesta-
Hon 15 to identify possible
GBS infection for the mother
and also ko give an indication
aof the possibility that the

in descending nrder

= Lower intestinal
tractrectum

* Lower vaging

mewhorn could be infected = Carvix

at the time of hirth. Infection » Urathra

can oocur either while the

child is still in the ].l!uumﬂa

or during birth. Risk factors  Figure 1. Sites of GBS cofonzetion.
for neonatal GBS include  Vaginal colonization iz intermittent;
prenatal colonization, pre-  anoractal colonizathon ks more
mature delivery, prolenged  constant, GBS in the urmary tract s
rupture of membranes, in Iindictrea of hedy colonizabon
trapartum fever, and a prior

baby with GBS,

Onset of neonatal disease is characterized by several pos-
sible health complications; however, the mose common patho-
genesis is meningitis. Meningitis symptoms can include fever,
lack of appetite, excessive crying, vomiting, and a bulging soft
spaot [f{m!:ln?”a:l. Other p:ﬁs]}hle infections include si_'rl::i:.'
(infection of the blood), 'pm;"u.m{min I:mfg'rliq,m of the la ng.,c:lJ
skin and soft tissue tnfections, and bone and |nir|1 infections.?

Meningitis and sepsis in newhorns can result in an in-
creased mortality rate depending on complications and the
child’s susceptibility to antibiotic resistance.

ﬁ.tl.urding b Chen et al, |.l:ri:l:l1' to the introduction of GBS
screening in pregnant mothers, “GBS was responsible for
subsiantal pﬂinurar m{'.zhidit:." and morlnlh}.'_ with as many
asone tothree in 10K neonates affected.™ Development of
symptoms of GBS infection during the first six days of life is
called early onset; development of symptoms bebween seven
days and three months is called late enset® The addition of
anbibiotics to GES-colonized women prior to the child's birth
has led to a decrease in mortality rates, from 50 percent in
the 1970s to <10 percent Ly the 198s ** However, GBS remains
a significant cause of both neonatal bacterial meningitis and
sepsis, ™ Testing by the clinical laboratory thus remains crifical
o bacterial identification and early prevention of transmission
to the newborn child,

Laboratory testing approaches

L 2021, the American Society for Microbiology (ASM) released
mew guidelines for l.’:ul:&l.‘iing and identifying GBS to prevent
disease in newbormns.* The GBS culture technique remains
the gold standard. Nucieic acid amplification tests (NAAT)
alone are not as sensitive and can prl]dm‘e false nrg,nrim's..

or Newborn Health’

Research indicates that GBS screening with NAATs offers
a highly sensitive test with improved TAT and workflow
compared to culture’,

fles have shown that the
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Howrever, a modified testing technigue that utilizes the broth
enrichment step frst increases sensitivity of NAAT

L

A brief description of the ASM guidelines is as follows:
Use selective enriched broth that enhances growth of
GES. Incubate for 18-24 hours, 35-37 degrees.

Culture media and GBS isolation methods should de-
tect both hemolytic and non-hemolytic strains,

Report GBS in any quantity from urine cultures from
pregnant women during all trimesters,

Acceptable phenotypic and protecmic methods of iden-
tification of candidate isolates include CAMP test, latex
agplutination, and MALDL

Mucleic acid ampliication-based identification of GBS
from enrichment broth is acceptable, but not sufficient
for all patients.

Latex agglatination directly from enrichment broth
and direct-from-specimen iMmMunoOAssays are wnac-
ceptable methods for GBS detection.

FPerform antimicrobial susceptibility testing on all GBS
igolates From pregnant women with pesicillin allergy.
For those without a known penicillin allergy, antimi-
crobial susceptibility testing is not required but should
still be considered,

Conclusion

Laboratory testing for GBS has not changed significantly
over the past decade and culture remains the gold standard
method. However, disadvantages of culture are prolonged in-
cubation and net allowing for peint-of-care tesking, Molecular
methods from enrichment broth culture for GBS detection
and identification are routinely used today. The shortened

cGROUF B STREP

turnaround time of about an hour after broth enrichment
allows timely administration of appropriate antibiotic therapy
for GBS positive patients. 8
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How automation allows laboratory

staff to be more human
Three ways informatics and automation can alleviate
staffing challenges amidst rising test volumes

By Alex Cameron

of accuracy and reliakility under increasingly difficult

circumstances. Maintaining these outcomes will require
not only perseverance, but also new approaches to sustain
quality and efficiency.

Persistent slaﬂm;_., shortages in clinical laboratories, com-
bined with rising test volumes, have created a critical inflection
point for patient care; the effective combination of human
expertise and advanced technology is setting a new benchmark
for sustainable operations,

Recent data illustrates how staffing shortages are affecting
laboratory professionals and hig hits how automation is
an essential strakegy to offset the impact of staffing short-
ages on laboratory operations and enhance the lab’s valuable

contributions to the overall healtheare system.

-'i recent sarvey conducted by thﬂ Harris Pall commis-

Lahﬁrﬂtﬂry professionals have long upheld a high standard

b:rr_'.- professionals cite limited staffing as one of their top
operational challenges YWacancy rates rer
T1% nationally and can reach as high as gions.
The workforce pipeline remains fragile: 28% of laboratory
pn:-l'-- donals over the age of Wﬂpuﬂ [.‘].!:I'Ib to retire within

Adding to the struggle, test velumes continue to rise,
placing additional pressure on laboratory operations. Medical

: MLO-ONLINE.COM

labwratory technologists and scientists process more than 14
bilkion nnually in the United States, With approxdmatehy
338,000 practicing professionals, the equivalent of one scientisk
now supports testing for roughly 1000 Americans?

It has become ceitically apparent that these challenges
hawve a cumulative effect, creating operational inefficiencies
that extend bevond the laboratory and affect the broader
healthcare system. So, what is to be done about it?

Here are three ways laboratory automation can help solve
for these pain points.

1. Create a workplace where lab staff
feel safe, supported, and successful
“Erzuering Hutf emplogees can work af peak eff
rel supported, E:u:hr atso e

trals, e m-img m-lh"mﬂ o and rodatics, Awtomation end robobics
can alse create @ safer workplece by reducing conbamination

-Professor Christoph Keck, M), Head of Medicover Labo-
ratories Germany Diagnostics Services, Medicover

As Dir. Keck points out, laboratory automation is about more
than vidumes and turnarownd Hme. It's about how Bhe Lab needs
b evolve bo attract and retain talent. The labest research on
Gen £ suggests the next generation of emplovees are indead
hard workers, but they don't want to burn out doing unin-
spiring work.”
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EQUCATION :: LAB AUTOMATION

The reduction in manual tasks such as
sample sorting, decapping and recapping
of tubes, centrifugation, verifying sample
volume and integrity, and archiving and
retreving store specimens not only saves
time, but can lead to increased employes
satistaction. In fact, the survey also high-
lighted these manual tasks as those that
laboratory professionals would miost fike
to see automated. These repelitive steps
are ime-consurmning, physically taxing,
risky due bo exposure to bichazards,
and prone to- human error, especially
under conditions of sustained staff-
ing shortages:

+ 14% of laboratory professionals
reported making a high-risk error.

= 22% admitted to making a low-risk
error related to documentation or
repeat kesting,

= 20% expressed concern about
making mistakes due to feeling
overworked,

Modern automation platforms are de-
signed to address these challenges. New
solutions consolidate of steeamline up bo
5 manual skeps into largely hands-free
workflows These changes reduce Hine
apent on otherwise tedious tasks,
minimize risk associated with sample
handling, and enable staff to focus on
higher-value tasks that can contribute to
higher colleague satisfaction—training
and mentoring, for example.

Z Laboratory automation
isn't just for megalabs
One of the most common misconcep=
tions is that automation is prehibitively
expensive and only accessible to large,
high-volume laboratories. Adoption
of automation is widely supported by
laboratory professionals themselves:

* 95% agree that automation can
help improve patient care.

* E9% believe their laboratories
need automation to keep up with
demand.

* 01% feel that Al tools could help
address unmet patient care chal-
lenges.

However, many lab managers
assuime that automation solutions are
out of reach for small or mid-sized
labs. Task-targeted antomation can be
a selution for labs looking for pre- and
post-analytical capabilities but have
space or staff limitations, Large-scale
automation capabilities such as decap-
ping, sealing, and sorting are builtinto
standalone laboratory analyzers - even
ones with a small footprin.

Whether vou're operating an inde-
pendent lab, a network-affiliated lab, a
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e —

commercial reference lab, or a megalab
processing thousands of samples per
day, implementing laboratory automa-
tiom is within reach.

Standardized, sutomated processes
also enhance quality control and accel-
erate turnarcund times, particularky for
urgent or STAT testing, The impact of
lab turnaround time on other hospital
operations should not be overlooked.
One mult-hospital sbudy, for instance,
found that slow lab results contributed
to a 61% longer emergency depart-
ment stay and a 43% treatment delay
on average.* Faster turnarcund times
that can improve operational efficiency
enable physicians to act on results
sooner, reducing idle wait times for
beds or procedures—and ultimately
contribute more positively to patient
satisfaction scores,

3. Reinvest time where
it mafters most
“After more than 20 years working with
fotal lab mutomation systems, [ave learmed
from experience Hat although fechnmlogy i
imporfant, e cannok lege peogile aside and
thaf a well-aufomated laboratory must be
a place where peaple can work feeling like
peopie. For cxample, technicians ot Hospi-
tal Clinic Barceloma mozy spend = 40 % of
Teerr shift on result palidation and excephion
managencent instead of logistics.”

-De. José Luis Bedini, Core Laboratory
Head at Hospatal Clinmic Barcelona, Spain

The real value automation offers
laboratories is the ability to scale work-
flows more sustainakly, in a way that
eniables more pationt touchpoints, while
at the same time relieving the burden

of repatitive manual work, improving
safety, and enabling a greater focus on
cliiical oversight and expertide.

When asked how they would real-
locate time saved through automation,
laboratory professicnals identified
several high-impact activities:

* Training and mentoring
employees (£6%)
* Performing quality control

troubleshooting (42%)

* Managing cross-departmental

test sample workflows more

efficiently (35%)

What's poteworthy about lab profes-
sionals’interest in pursuing these activi-
ties specifically—staff training, quality
control, and communication with
stakeholders—is that they align with
industry best practices to help insulate
laba from the unintended consequences
of outsourcing their lab operations. As
one white paper notes,” Healthcare or-
ganizations have no control over—let
alone insight into-——their outsourced
laboratory’s hinng, training, or werk-
force upskilling efforts. This lack of
oversight presents a real challenge to
ensuring Hmely, quality results.™

The antidote then is ensuring staff
can focus on activities that amplify the
lab’s value to stakeholders. This real-
location of time not only benefits labo-
ratory operations, but also strengthens
the clinical value laboratories deliver
acroas the healtheare sysbem, and can
result in improved patient care.

Inforimatics solutions can bear the
burden of automating workflows, mini-
mizing errors, and enabling seamless
data exchange that can provide labs

with unprecedented data to make
timely, informed, and proactive deci-
sions. Digitizing standard operating
procedures into a smart [T system that
drives aubomation can alleviate bottle-
necks by directing testing and validat-
ing test resulis against rigorows quality
checks and pre- and post-processing
procedures.

Secaling operations to meet rising test
demands and delivering at peak perfor-
mance becomes the standard operating
benchmark when the lab’s operations
are improved with quantitative insights
that can be acted upon.

A stronger future built on human
and technological strengths
Laboratory professionals have always
been central to evidence-based clini-
cal decision-making. Automation is a
tool that can extend their impact, not
replace it. The path forward is not about
choosing between people and technaol-
ogy. It is about equipping laboratory
probessionals with the tools they need to
revive their professional growth, sustain
axcellence, innovate with confidence,
and conbinue serving as indispensable
partners in patient care. &
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BEST PRACTICES :: INVENTORY MANAGEMENT

Strengthen the bench and build a
lab for the future with mobile lab
inventory management

By Talia Hadad

denly, a mislabeled bottle causes a test bo go wrong, or a

missing reagent means that critical results are delayed.

Despite this, most labs continue to use manual inventory
management methods that have been developed over the past
hundred years, It is now time to explore the potential to not
only streamline inventory management but also to focas on
how inventory management can increase the speed, accuracy,
and collaboration within a modern lab environment.

It's time to take a new approach.

The microwave oven was invented through an aha moment
when a researcher’s chocolate bar melted in his shirt pocket
walking through a radas test room. There's something in your
shirt pocket, backpack, oron your desk that could transform
inventory management —your mebile device.

Imagine being able to update stock levels mid-protocol
without having to find pen and paper, enter data into a
spreadsheet, or dash back to your desktop computer, Mobile
apps wied directly at the bench can streamline how stock is
controlled, reported, tracked, and even reordered.

I nventory management is seamless — until it isn’t. Sud-

The "Walking Around” institutional memory
Within any lab, it is the medical lab scientist's job to scan,
uncap, and measure, so they abways know what's happening
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with inventory at any point in time. However, they are gener-
ally considered® reporters” onby — entering the data into the
system but not ensuring that actions are taken.

Instead of being passive memb-ers of the lab”supply chain,”
laboratory staff can use mobile inventory management systems
to not only report but also to act. When they add the data directly
to their mobile devices concerning their usage of the dwindling
supply of a reagent — directly from the bench — the system
can use automation to add that reagent to the lab's running
shopping list within its inventory ordening systermn.

With real-ime reporting and ordering, the medical labaora-
bory scientists themselves can ensure that all supplies are on
hand. More accurate stock levels mean fewer bottlenecks
and faster and smoother operations. No one is waiting for
that last solution to armive betore they can start their testing,

Small steps make hig changes
One lab, one MLS, and one test are definitely not how
things work. In reality, labs have multiple beams wosking
on a variety of tests — but only ene can use the last bottle of
XYE reagent — because someone forgot bo check one of tee
manual spreadsheets before placing the last order.

A maobile inventory management system works as a
dynamic, self-correcting inventory system. Every time any

HI 391 35E0 5 50 Ana i Putan | Draemespine 2 om

lab professional makes an update, those updates are correlated
with ackual inventory levels, lab requirements, and lab order
systems — all in real time. Now multiply that across a few
laboratory professionals in asingle lab or an entire complex
of lab professionals across many labs.

What is ideal about a mobile lab management system is
that it doesn’t add to laboratory staff workloads (which may
involve racing to other labs ta see if they still have a batch of
that critical reagent). Instead, it reduces stock discrepancies
and outages.

Lab + mohile = Many strategic benelits

Based on the lab type, compliance is either a minor hassle
or a major challenge. When it is compliance audit time, what
is easier — trying to collate and correlate inventory with
spreadsheets for cold storage, freezer storage, hot storage
and then cross referencing everything with the order...or
downloading a real-time report from the inventory man-
agement system.

Labosatories need o be compliance ready at any point as
well as improve their resource efficiency, streamline opera-
tions digitally , and grow testing operations — these can only
benefit by* going mobile.” It is no longer a nice to have but a
critical tool in the modern laboratory,

Managing remote, hybrid, and on-site research
The "static” lab no longer exists — and the ways of “static”
inventory systems are lodg gone.

Muow, labs operate across multiple locations, with hybrid
operations or flexible staffing, Agile mobile tools allow every-
one to stay on the same page, coordinating activities, keeping
avervthing up to date in real time, ensuring traceability, all
while preserving the institutional memory.

Sharing responsibility while ensuring clarity
Inventory management should not be one person’s respon-
sibility; it should be everyone's. When using real-time inven-
tory tracking with a mobile app, lab operations are smoother,
smarter, and everyons is more accountable.

Thus, everything they need is in the right place at the night
time, ensuring agility, efficiency, and accuracy - with easier
regulatory compliance as a bonus. &
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CLINICAL ISSUES i

BLOOD CULTURE KITTING

How blood culture kitting enhances
laboratory efficiency

By Angela Newman, MBA-HM, BEN, RN, CCRN, VA-BC

5 the gold standard in healthcare for diagnosing and

inomikoring dangerous bloodstream infectons, the

number of blood cultures conducted annually in the
Umited States has been reported to be over 30 million' and
as high as 58 million,” Blood draws for culture are primarily
performed in hospitals, laboratories, and physician offices
— with mobile and non-acute setting collection services
currently on the rise,

Blowd collection is crucial in pabient care in every healthcare
setting, with more and more providers recogmzing blosd
culbure kithing as a key strategy o improve patients” experi-
ences and outcomes, lower contamination rates,” and promote
clinical efficiency.

Lowering contamination rates, increasing
efficiency, and reducing waste

Contamination and false positives in blood culture are
persistent problems in healthcare. Inaccurate blood culture
results can lead to delayed treatment or unnecessary antibiotc
therapy, more proce dures, longer lengths of hospital stays and
even increased infection or harm to patients — all franslating
into additional healthcare costs,

Blood culture kitting simplifies decision-making, reduces
towchpoint contamination, and decreases variation in practice
by providing clinicians with a pre-loaded kit that contains all
the components required for sample collection. Using kits
also supports systems’ evidence-based collection protocols.

Standardization provided by kitting allows clinician and
technicians — regardless of discipline, level of expenience,
or newness to a role or hospital system — to focus on patient
care and clean collection practices versus supply gathering
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and tracking. Clinicans that use kits know they have the night
materials (and the corfect ammount) needed o do proper blood
collection, minimizing trips back-and-forth b0 the supply area
during collection.

Kit development process

Driscussions about developing or procuring blood culture kits
ara typically triggered when a lab or system experiences an
increase in blood culture contamination rates; when costs for
collechon materials are incongruent with numbers of bests
performed; or, when labs or systems are looking for areas to
improve quality and delivery of care overall. Kithing can also
support staffing issues like staff shortages, burnout, and safety.

A pood practice when launching a bivod culture kitting
project is for the laboratory to lead and invite representation
from all the disciplines and departments that use or may
be involved in procuring a blood colture kit, Le., nursing,
phlebotomy, perioperative, infechon prevention, supply
chain, materials management, and other stakeholders. Build
off of your organization’s evidence-based practices around
blood culture collection and examing current and potential
imdustry compliance standards. Assess your organization’s
quality initiatives, gathering benchmarks and establishing
metrics against which success of the kitting project will be
measured, Motrics can include blood culture contamination
rate, kit utilization, and staff feedback.

For stakeholders who may evaluate Kitting projects
solely on increased costs, it is a good idea to break down
how kithing costs compare to the time and resources spent
pulling single-sterile items for every blood culture, address-
ing contamination issues impacting pabent care along with
re-doing work-ups, and acoount-
ing o supply waske penerabed by
clinician error. Stakeholders may
b inberesbed in recent daka indi-
cating that using bleod culture
collection kits lowered both
confamination rates and costs,’
resulting in an annual net savings
of nearly S500,008. And, costs of
one contaminated blood culture
event have been estimated to be
between 54,000 and 10,000}

Keep in mind that building
a blood culture kit goes a long
way in supporting or reinforcing,
your organization’s starility and
aseptic technigques and protocols
across all points of care.

Yy

ltem selection

One effective, hands-on exercise
fior kit building s to bring groups
— by disciplines, divisions and
care settings — into a space

stefenemen iSick ! Gty Imegas Pls ( Gary imape

displaying all the available options for the various components
required for bloed culture collection. Then, assign each teany
to build the*ideal” blood culture kit and compare the results.
Identifying which items each group prefers or passes over,
after handling the actual items, can be an indicator of the
cost-effectiveness of including certain items in a kit and sets
up a good-batter-best scenario on proposed kits.

Thiz exercise can identify any varation of technigue in
disciplines and can ultimately streamline best practices and
eliminate the question of “what-do I-grab” for chinicians. In
soine systems, this exercige may reveal that more efficiency
can be realized by developing more than one kit. For example,
a blood culture kit for nurses may need to be different than
a kit for phlebotomists,

Common biood culture kit items include needle, iourniquet, |

sterile hlood culture bottles, antiseptic skin prep, disinfectant
for the materials, and gloves, Including updated technology
in kits for blood culture collection — such as blood diversion
devices, diversion tubes and retractable satety needles — can
also promaote adoption and ubilizabion of the safer collec-
Hon components.

Conclusion

When effectively implemented and supperted by continu-
ous education and awareness among all staff, blood culture
kitting can enhance patient cutcomes and boost efficiency
by optimizing workflows and minimizing waste.

Haospital labs rely on quality specimen collection bo ac-
curately diagnose palients. Sample contamination can lead
to adverse events for the patient and faclity, Collection kits
are an efficient tool for standardizing collection processes
and driving best practice that can lead to improved results. &
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Automated, reliable
hench-top solution ~ Sess—"—r
The DEZ-Lite c270is

a fully automatad = SRR

benchtop chnical

chemistry analyzer
capable of parforming
up o 270 tests per
hour, It supports 1- to
4-reagent assays and
offers a menu of

over 80 specialty and general chemistry assays, all within a
compact footprint switable for labs of various sizes

& Diaryme

Small footprint. Big impact.

Thie D52 2-plate open system
offers sophisticated ELISA
autamation to deliver maximum
performance and precisa,
reproducible results. It
easily integrates into fast-
3 paced laboratories with its
=== . incredibly small foatprint and
== has the fiexibility needed for
a wide range of diagnostic
applications, allowing you to customize your assay manu for
increased testing demand

« DYNEX Technologies

Clinically advanced test
menu for critical care

Stat Profile Prime Plus whole
blowd critical care analyzers,
now with micro-capillary
sampling, provides blood gas,
electralytas, metabolites,

renal, hematology, estimated
plasma valumea {ePV}, and
CO-Oximetry testing, with a full
test menu of pH, PCO2, PO2, Na,
K, G, iCa, iMg, Glucose, Lactate,
BUN, Craatinine, Het, Hb, 302%, MCHC,
CO-0x, and aPy.

& Nova Biomedical

Rapid, comprehensive clinical chemistry testing

Delivering cansistent -
high-quality results, m‘
the RX imola is -

ideal for medium e

to high throughput
laboratories. Capable X

of perfarming 400
photemetric tests and —
560 tests per hour
inchuding ISE, the AX imola comprises the RX series extensive

test manu and axcels in performance and functionality to
provide rapid, comprafensive testing.

& Randox
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Upgraded automation for latent tuberculosis testing
The FOA-approved

Auto-Pure 2400 hiquid =2
handling platform is el

designed to automate the ‘ AT l
T-5POTTE test, improving "_.1 g

laboratories” preductivity 1 — S

while rra iﬂtfa ining superior — =
chnical performance A L .

in Iatentpl.u berculosis g _— 3

detection. The Auto-Fure

2400 combines liguld handing with magnetic cell Isolation
tachnrolegy, reduces hands-on time, and delivers accurate,
high-throughput TB testing— for in vitro diagnostic use.

& Rewvity

We have

you covered
Sebia pairs the
dIFine Automated
Microscope with
the dIFine P30
Processor. The P30 is our easy-to-use, efficient walk-away
benchtop instrument for IFA shide processing. The diFine
Automated Microscope is the next-generation in IFA imaging,
interpratation, and pattern racognition of Sebia IFA ANA
HEp-2. dsDMNA and ANCA slidas.

& Sehla

Advanced diagnostic
(PCR system

The QuantStudio T Pro Dx
Real-Time PCR System is
a standalong instrument
with interchangeable

96- and 384-well blocks.
It faaturas RUD, UG,

and YD modes, 1.5-fold
sensitivity, and 10-order
dynamic range. s
Applied Binsystems
Digmni software supparts multiple assays run with automated
results interpretation, OC, LIS connactivity, sample tracking,
and fleat manageament.

& Thearmo Fisher Scientilic

Hemalysis detection in POC blood
gas testing

Faorthe first time in point-of-care

Blood gas testing, hemolysis is

flaggad in just 45 seconds an

the new GEM Premier 7000 with

HM3. Continuously monitoring

Qe the analylical process, befora,
during, and after aach sample
measurement, it detects, corrects,
and documents sources af error, for

s b quality-assurad rasults,
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Streamline Proficiency Testing

Amarican  Effortlessly upload
Preficiancy rasults from your LIS and
CTOHESNNY eliminate the #1 cause of

institule BT failure--clerical errors.
* Mo changes to our firewall or security
* Mo interface required or software to install
= Mo additional fees— AP DataDirect is free

Join the over 9 million resulis
updoaded utilizing DataDirect]

American Proficiency Institute — Visit us at ADLM Booth #1234

Linearity and Calibration Verification Kits

Universal and ]
system spacific ¥
kits available for I'E.E mmnl'r L
your instrument i MicreContall |

such as Abbott, g l@ E: aln a
Beckman,

Ortha, Rocha,
Slemens, and MORE!

AUDIT MicroCGontraks
Visit us at ADLM Booth #3827

AUTION Urinalysis Solution

Smart transfer -
while gllowing full
ALUTION EYE can be operated stand alone or

syatems allow for & =

compact footprint = 1 =t i
il 4

automation through

consolidation. The

connected to the AUTIOMN MAX series —resulting

in a very small footprint (41,97 x 266" x 23.6"),

ARKRAY USA Inc.
Vigit us at ADLM Booth #1453

Detect the "Big 5" in 15 minutes

MG-TestE: CARBA 5 is the aonly

rapid, multiplex, phenotypic, i
lataral flow, FDA cleared

assay capable of detecting

KPC, OXA-48-like, VIM, IMP

and MDM carbapenemases 3’%
produced by Enterobacterales :
and Psaudomanas acruginasa.

Detects the gene exprassion!
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Hardy Diagiastics
Vizit us at ADLM Booth 8451

Optimize BS! treatment in
hours — not days.

LIAISON PLEX" bloodstrearm
infection assays provide the
flexibility to only test for
clinically relevant targets basad
on Gram stain of a positive blood
culture. Learn more about the
panels designed to support your
® diagnostic and antimicroblal
stewardship programs.

Diesorin — Visit us at ADLM Booth $1431

Your Source for Diabetes Antibody Kits

The KRONUS 3-Screen
Islat Cell Autoantibody
ELISA Kit (KR7T720) Is for
the simultaneous and
non-differential detection
| of autoantibodies
to GAD andior

1A-2 andior ZnT2 In a simpla, highly-
robust, and usar-friendly assay formal.

KROMUS, Inc.
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CA-Series™ and C5-Series™
Automated Coagulation Analyzers

Sysmex's innovative
porfolio of hemostasis
analyzers, reagents
and controls are
designed with quality,
reliability and afficiency
in mind. We provide advanced hemostasis
technology across multiple platforms 1o match
the needs of laboratories of all sizes.

Sysmex America Inc. — Visit us at ADLM Booth #2212

Elevating performance for
waorkflow optimization

ACLTOP® Farnily 70

Series Hemostasis Testing
Systems optimize workflow
with a powerful combination
of quality and efficiency —far the
entire laboratory network. Offering centralized
data management, automation and connectivity,
and automated pre-analytical sample checks.

Werlen — Hemostasis
Visit us at ADLM Booth #2023

s

Accurate Results, Simplified
with One Methodology See us at
The Beckman Coulter DxH 900 L
hematology analyzer offers valuable
advanced platelet analysis, providing @
high-gquality plateiet counts,
without the need for additional
modes, reagents and costs, Meet the MLO team
July 29 - 31 in Chicago
Discaver it at ADLM boath 2803. Booth # 5049
Beckman Coulter

Affordable Safe Solutions to Decap / Recap

Repetitive manual Decapping and/
or Recapping of tubes exposes
your staff to potential repetitive
stress Injurles. We offer a vari-
oty of models to fit any volume
neads. Our Pluggo Decappers and
KapSafe Recappers will aliminata
potential injuries.

LGP Lab Autamation

https:/figplabavtomation.com/
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0S0M® Flu SARS-CoV-2 Combo Test

This test simultanaously
detects and differentiates
batwean COVID-19, Flu

A, and Flu B in only

10 minutes, allowing
healthcare providers to
malke mere informad
decisions when treating patients who have similar
symptoms, but different treatment protocols.
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Visit ss a1 ADLM Baoth #1013
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LABORATORY
INNOVATOR

For more thas two decades, Liss-Jean
Clidbard has besn o notesworthy leader m
ihir high-tech heabiheare golulions space.
Lisa-Joain's passion for makieg 8 posithve
impacton the lives of patierts through
technology can be treced back toher tenuma
at McKesson and [0, now GE Hasftheare,
witsgre sha sarvedin wial besmness
dewelopmant 2nd marksting roles, and to
Payehe Systems, an LS sofution provider,
wilvera eha was the CEO for eleven years.
She ls currently the Prasident at Gestalt
Dingnostics.

P, recognized a5 an indusiry sxpart,
she actively participates in numarows
bsards eniclindunyg thie Assoceanon of
Pathology Informatecs where she serves
i Presedant and MLO's Editorial Advisory
Bieard. Sheigwadely published in many 1op
Inboratary pubkeations: ard notewarthy
naws soarcas, such sz Forbes, CAPToday,
Madkcal Laboratary Dbserver, aad Haalih
Dats Managemani. Also, she is a highly
snught-afier speaker snd focuses on
defivering valiable costent in cotical araas
such as lab artoenation inchiding softasars
and isteroperahiling digital pathology, Alin
pashology, labi informatics, cncology, and
wnmen's health.

The projected employment needs
for pathologists are expected

to grow by 5% through

according fo the Bureau of

Labor Statistics. At the same
time, there are shortages and
burnout in the fab. How do

you see technology helping

with recruitment, retention

and employee satisfaction
Technology provides a great way to le-
verage existing resources as well as to fill
in gaps where tasks can be automated.
There are several key areas;

38 | SULY 2025 MLO-ONLINE COM

Healthcare tech visionary

By Christina Wichmann

Digital pathelogy / IMS solutions
are already proving their impact in
the ability to leverage significant
efficiency gains with pathologists
and in reducing turnaround Hmes
and fatigue in mundane tasks. By
automating many manual pro-
cesses and being able to integrate
with other applications in the lah
to provide the pathologist with
streamlined workflows and all

of the information they need to
diagnose their cases the first time
they look at them, we are Brding
up b 40% efficiency gains and
time savings.

These solutions are also helping
healthcare organizations and labs
hire and retain pathologists by
improving job satisfaction and by
increasing theit pool o dreaw Feom,
By not requiring pathologists to
relocate or enabling them bo work
part-time remotely, you are able
to draw from pathologists regard-
less of geographic location. You
are also able to leverage retired

or outgoing pathologists who may
gtill want towork a day aweek ora
wieek a month from their retire-
ment location.

What are some of the artificial
intelligence capabilities
you see coming in the future
of digital pathology?
Al algorithms are now bemg deployed
in these areas:
* Aswe mainly know Ehem in
healthcare as a diagnostic aide.
These are increasing speed and
accuracy. They are also providing a
second set of eyes for the patholo-
gists enabling them to focus on the
important areas of diagnesis while
algorithims can quickly and accu-
rately do computational work that
used to take minutes and reduce
that te fractions of a second.
Al can also be used in things like
data research and operational
areas for healthcare organizations.
For example, if a pathologist needs
o pesearch a particular fnding or
validate a complex diagnosis, they
can use Alto find similar cases
and information quickly.
# Another area that Al can be used in
ix for operational efficiencies within

an organization, For example, you
can identify areas of consistent
inefficiency to determine root cause
and IMProve processes, Fou can
penerate reporis for key findings
automatically and compare those
instantly ko past outputs, again
determining operational areas to
focus on. Inventory management,
reporting, staff retraining, billing,
are all areas where Al can show
vast improvements for healthcare
organizations,

What are ways that digital

athology can make a

aboratory more competitive?
There are several — increase accuracy,
reduce legal issues (missed diagniosis),
increase pathologist job satisfaction (i.e,
vetention ), improved ability to hire in
a competitive environment, improve
speed and efficiency, and increase
business lines or lines of revenue, ¥With
digital you can increase your outreach
work, provide access fo cases for remote
customers to diagnosis same day, and
reduce shipping and courier costs and
the staff assocated with those, You can
also build a data and image bank that
you can leverage bor increased revenue.

I read on your company hio that
you have a horse farm! Could
you tell us more about that?

I can talk all day about our home and
horses! I have had horses since 1 eould
walk and was thrilled to find that both
of my children shared that passion. We
both rescue, and invest in, OTTBa (O4F
the Track Thoroughbreds) to retrain
them and give them a second career
as event horses or just as companions
for easy riding. Whatever they are
capable of after their lives on the track,
either mentally or physically. My oldest
daughter graduated from University of
Mew Harmmpshire with an Equine Science
degree, and she is my barn manager and
trainer, Of course, with our land and
buildings, people who know me also
know [ have a huge soft spot for any
being in need or distress. So, | have
sontehow also ended up with a paie of
Nigerian dwarf goat brothers — who just
tuered 21 and & father and son pair of
American Guinea Hogs (similar to pat
belly pigs) and two dogs. There is never
a dull moment around here! &
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CaLiBraTioN VERIFIcaTION/LINEARITY AND DaiLy QC

Providing value to our customers through:

= A broad line of superior quality universal & analyzer specific products.
= AUDITOR QC, a free and easy to use onling data reduction service providing

“instant reports™.
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BECKMAN
COULTER

Powering the Moments that Matter
Accurate Results, Simplitied
With One Methodology

Beckman Coulter hematology analyzers provide
accurate, precise, and efficient platelet counts —
no extra modes, reagents, or costs required.*

Join us in booth 2803
at ADLM in Chicago

Maximizing Efficiency in the Hematology Laboratory Operations
Discaver how D, Qlga Po va, MD, PhD, Director of Hematopathology
at Penn Medicine rraged DxH technology uctivity, reduce

rranual rey
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