/| CONGRESO LATINOAMERICANO
/ v 1 DE BIOQUIMICA CLINICA

I CONGRESO INTERNACIONAL DEL
COLEGIO NACIONAL DE BACTERIOLOGIA

iEl riesgo es que te quieras quede

?

Cartagena, Colombia 3 al 6 OCTUBRE 2024

‘QQL@EQSLI chB www.congresocolabiocli.com

de Bioquimica Cli Colegio Nacional de Bacteriologia



ATENCION DOMICILIARIA
AVANZADA: OPORTUNIDADES Y
DESAFIOS PARA LAS PRUEBAS EN EL
LUGAR DE ATENCION.

ADVANCED HOME CARE:
OPPORTUNITIES AND CHALLENGES
FOR POINT-OF-CARE TESTING.
RAVINDER SINGH, Mayo Clinic, USA



MAYO CLINIC PROVIDED COMPASSIONATE CARE
FORABOUT |.3 MILLION PATIENTS IN 2022

e Mayo Clinic cared for patients from every U.S. state and nearly 130 countries.
e Mayo Clinic cared for 6,700 international patients.

e Mayo Clinic had nearly 5 million outpatient visits and performed more than
141,000 surgeries.

e Mayo Clinic performed 1,858 solid organ transplants.
e Mayo Clinic conducted 515,665 telemedicine appointments.

e The number of patients served through Mayo Clinic remote care offerings,
including Advanced Care at Home and Care Hotel, doubled in 2022 to more
than 2,400.



MAYO CLINIC USA

Mayo Clinic Hospital, Jacksonville, Florida: The hospital has 304 beds, but is
expanding to 428 beds by 2026. The expansion will include 13 floors and 1.4 million
square feet of space.

Mayo Clinic Hospital, Methodist Campus, Rochester, Minnesota: This campus has
794 beds and 37 operating rooms.

Mayo Clinic Hospital, Saint Marys Campus, Rochester, Minnesota: This campus has
1,265 beds, 70 operating rooms, and 10 intensive care units.

Mayo Clinic Hospital, Phoenix, Arizona: This hospital has 353 staffed beds

The Mayo Clinic Hospital — Rochester is a 2,059-bed teaching hospital located in
Rochester, Minnesota.

Mayo Clinic Hospital — Rochester is ranked first on the 2019-20 U.S. News & World
Report Best Hospitals Honor Roll.
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Implementation of a virtual and in-person
hybrid hospital-at-home model in two
geographically separate regions utilizing

a single command center: a descriptive cohort
study

Margaret R. Paulson', Eliza P. Shulman?, Ajani N. Dunn?, Jacey R. Fazio?, Elizabeth B. Habermann®,
Gautam V. Matcha’, Rozalina G. McCoy™*®, Ricardo J. Pagan® and Michael J. Maniaci>’

We describe the implementation of Advanced Care at Home (ACH),
Mayo Clinic’s hybrid virtual and in person hospital-at-home model that
combines a single virtual physician-staffed command center with
in-home advanced practice provider visits and a vendor-mediated
in-person medical supply chain that can deliver care in two diverse
settings, urban and rural.

We hypothesize that the ACH model of hospital-at-home can use a
centralized, single command center to coordinate and deliver
inpatient-level care to high-acuity patients in two separate US regions
while maintaining the high-level of safety and quality outcomes seen in

previous hospital-at home models.
Paulson et al. BMC Health Services Research (2023) 23:139 @&
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1) Command Center:

Staffed with physicians, registered nurses (RNs), and advanced
practice providers (APPs: nurse practitioners and physician
assistants), who work alongside non-clinical service coordinators,
linked together by technology to provide around-the-clock care to
patients enrolled in the program across all sites.

2) Technology in the Home:

Custom technology kits, including biometric devices for
monitoring vital signs (Bluetooth-connected sphygmomanometer,
thermometer, pulse oximeter, and a floor scale), a
custom-configured tablet with video visit capability, a telephone to
facilitate 2-way communication, a backup power supply, a backup
cellular communication cradle-point, and an emergency response
system bracelet to keep patients and their families connected to
the care team.

3) Care Delivery Services:

The model includes a full suite of care services, including APPs,
community paramedics, RNs, aides, rehabilitative services,
infusion therapy, phlebotomists, and basic radiography
technicians dispatched to the patients’ homes to allow for the
provision of scheduled and acutely activated urgent patient care
needs.
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Table 2 Patient Diagnosis
Florida Wisconsin Total
n=408 n=278 n=686
INFECTION
kir

soenteritis / Intestinal In
Peritonitis and intra-abdominal abscess 4 (1.0%)
Other infection

CARDIOVASCULAR DISEASE
Heart Fail

rcul
Dther Cardiac

HEMOTOLOGIC AND ONCOLOGIC DISEASE 13 (32%)

Anemia / Neutropenia

AIRWAY DISEASE

Com ransplanted Tissue 2 (29%
GASTROINTESTINAL AND HEPATOBILIARY 30 (7.4%
DISEASE

Biliar

Dther gastrointestinal and hepatobiliary 10 (2.5%

KIDNEY AND UROLOGIC DISEASE 30 (74%

MUSCULOSKELETAL DISEASE

)ther Musculoskeleta
ENDOCRINE DISEASE

ituitary disorders

OTHER / MISCELLANEOUS




Emergency

Department

Acute Phase Restorative Phase

Hospital
Substitution
Inpatient-level Nursing & Continued Rehabilitation
+ Reduced Therapies
Length of Stay Medication Management
(RLOS) Chnican Visits

Patient Education

in-home Diagnostics
Gradual Transition to PCP

Bncks-and-Mortar

Hospstal
A secorp{d advantage to this type of home hospital model, used by Mayo Clinic and others around the

country, is the ability to recruit non-hospital owned resources in the form of multiple community medical
vendors and use them to physically deliver health care in the home.

This hub-and-spoke mechanism of the home hospital model used at Mayo Clinic promotes both safety and
scalability.

The vendor-mediated in-person medical supply chain can be established separately from the central

institution housing the command center, covering a much larger geographic area or even different cities, as
seen in ACH.
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Sample Volume

CENTRAL CLINICAL LABYVS
VENDOR COLLECTIONYVS POCT

Accounta
ble Average Median
ACH Test Volume 7 months .
Time from Collected to Received by Lab Vendor 1h30m 1h 12m|
350 Time from Received to Resulted Lab 1h34m Oh32m
300
Vendor +
200 Time from Collected to Resulted Lab 3hd4m 1h43m
200
150
100
50 Volume Percentage
0
N\
$ Q’OQ %0 \\&b é(Q\ ’-\\(\Q) é(Q\ 0(9 (\2‘ \\3(\ \Q 0\\\ (}\ Q\(’ Q)() Samples with Collected to Received <= 120 574 87.8%
& «\OQ"\Q’\O(’Q%%(’%S%
O R S A MR
¢ U§e PO QNP
\(\ A '5@ \}\{b Samples with Collected to Received > 120 80 12.2%
5\\0 ) \)
g ¢’
0
Total Samples 654 100.0%




MAYO FLORIDA POCT OPERATION

Nova (glucose meters) 395, 3000 RN’s

Hepcon 3 (ACT) (HDR) (HPT) 6 users-OR1 OR2 and Pump room

Hemochron 14 (ACT) LR and HR -EP lab 1,2,3, OR 18, ana workroom, Cath 1,2,
Istat 14 CG8(CMP) Creat OR1, OR2, ER, CT, MRI, Mangurian, EP

HemoCue 14 GI, EP lab, OR1 and OR2, Ana workroom

Clinitek 5 (Beaches, Gate, ST Aug, Family med, CIM) UA and HCG

Liat 3 (Flu A and Flu B and RSV) 12 operators

Tear lab. 1 (osmolality) 50 ophthalmology

Avox 1000E 3 (OHb) Cath 1, cath 2 75 operators

CoaguChek 7 (INR) coumadin clinic, 10 operators
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g Evaluation of the Enterprise Point-of-Care (EPOC) System
o = for Blood Gas and Electrolyte Analysis
mast” CE M
“méw:é James H. Nichols, PhD, DABCC, FACB, Aparna Rajadhyaksha, MD, and Mirian Rodriguez, MA, LA =
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iCa (ionized calcium) ] L] L]
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Glu (glucose) . ° ° ° ° °
Anion gap ® ]
The EPOC blood analysis system consists of individual 10, 4ieksl €0.) . (K| &) ») .

test cards (front and back of card in lower half of figure) HCO: (bicarbonate) o | o
that can provide blood gas and electrolyte analysis in BE ecf (base excess in e |
multiple configurations. This configuration uses a card il

reader (upper left) that detects signals from the biosensor it

on the test card and transmits the data wirelessly to a G vk alll |l
handheld Hb (hemoglobin)

PDA that contains the EPOC software to calculate analyte Lactate .

concentration from the raw card signals. Other
configurations

allow the card reader to wirelessly connect to PCs or other
hardware running the EPOC software.

Creatinine with estimated GFR

BUN (blood urea nitrogen)

Cl (chloride)

(Point of Care 2008;7:7Y11)




Point of Care = Volume 7, Number 1, March 2008

Evaluation of EPOC System

TABLE 2. Total Precision of the EPOC System

pH Pecos Poy Na K iCa Hct
Level 1
Mean 6.992 86.2 74.9 113.4 2.15 2.18 23.8
SD (% CV) 0.0107 (0.15) 2.4 (2.8) 2.8 (3.8) 1.2 (1.0) 0.03 (1.5) 0.04 (1.7) 0.7 (2.9)
Level 2
Mean 7.673 241 140.1 1531 6.71 0.662 45.0
SD (% CV) 0.0108 (0.14) 0.7 (3.1) 2.8 (2.0) 1.6 (1.0) 0.07 (1.1) 0.01 (1.9) 0.8 (1.8)

Total precision was conducted at Epocal during the pilot manufacturing stage. Two levels of controls (Mission Diagnostics) were analyzed for each batch of test cards using up to 6
card readers. Over a 2-month period, 20 different test card lots were evaluated with 16 card readers. Hematocrit was performed using 2 levels of Het control (Mission Diagnostics) at
Baystate Health and was performed on 2 card readers using 6 different test card lots.

TABLE 3. Correlation Statistics Between the EPOC System and i-STAT

pH Pcoy. mm Hg Po;. mm Hg Na, mmol/L K. mmol/L iCa, mmol/L Het, %
Regression 0.03 + 1.00x —0.9 + 1.04x —1.7+ 1.05x —0.04 +1.02x 8.8 + 0.94x 0.1 +091x =1.1 + 1.07»
1-STAT Mean 733 49.1 87.4 137.8 3.86 1.14 337
EPOC Mean 7.34 50.3 90.9 133.5 3.90 1.14 34.8
Sy.x (% CV) 0.018 (2.5) 2.5(49) 6.6 (7.3) 0.09 (2.4) 2.1 (1.5) 0.03 (2.5) 1.4 (3.9)
r 0.987 0.990 0.978 0.989 0.880 0.943 0.987
Range of results 6.95-7.56 18.5-122.3 22.9-232.1 126—147.5 2.5-6.6 0.79-1.62 18.5-77.0
n 142 143 142 142 142 143 142
1-STAT Precision of replicates, 0.013 (0.17) 1.49 (3.0) 4.6 (5.3) 0.6 (0.4) 0.047 (1.22) 0.016 (1.4) 0.58 (1.7)

SD (% CV)

EPOC Precision of replicates, 0.006 (0.08) 1.10 (2.2) 2.7 (3.0) 0.8 (0.6) 0.046 (1.18) 0.014 (1.2) 0.64 (1.8)

SD (% CV)

Units are noted for each analyte. Correlation equation calculated by least squares regression. N indicates number of results; r, regression coefficient; Syx, SE of the estimate.




MAYO VALIDATION OF EPOC

Accuracy (epoc) " Mean Repeatability | Repeatability | Reproducibility Reproil\J/mblhty Allowable
Y SD v SD v
ssing- : fit
Farameter Lstimate Bootstrap 9Y5% Ci P e— Minimum Maximum N Correlation -r 1 7.012 00103 0.1% 0.0113 02% 0.1%
Ilerepl | -0.03764 -0.3227 1507937 ! 7187 7 603
PH ¥ [Radiomctcr) 53 S pH 2 7433 0.0027 0.0% 0.0037 0.1% 0.1%
slope 1.005 0.9612 to 1.045 epoc 7.187 7.626
e [ SN Reference 1o Lo 3 7.738 0.0076 0.1% 0.0076 0.1% 0.1%
pCo2 g ¥ g N [Radicmeter) 53 098]
Slope 1.052 1.018 10 1.C99 epoc 19 78 ! 70 123 L8% 152 2.2% 3.7%
: Intercept | -1.954 -2.381 to -0.9013 Reterance 21 348 pCo2 2 3 0.21 0.7% 0.28 0.9% 3.5%
pO2 [Radicmeter) 52 0.999 o 5
Slope 1.050 1.045101.C71 epoc 1S 377 3 24 0.65 2'71’ 0.70 2'9% 3'44
n Intercept 0 2232t00 :R':;'i’c'"::(;) 115 160 | S 1 €0 4.9 8.0% 479 8.0% 6.4%
Slope 1.0000 1000010 1 154 epoc 113 165 p02 2 99 3.74 3.8% 3.74 3.8% 4.9%
- Intercept 0 -2.665E-15 10 0 m‘;‘:;:;’;:::') 28 5.9 - —_— 3 188 4.70 2.5% 6.21 3.3% 3.4%
Slope 1.000 1.0000 to 1.000 epoc 2.9 5.9 1 113 0.5 0.5% 0.5 0.5% 0.7%
el = e
B Intcreept 0.422¢ 0.7161 to 0.01500 (R':’diu"mlu) 3.1 100 5 —— Na 2 140 0.5 0.3% 05 0.4% 0.5%
Slope 1.03€ 100310 1.155 epoc 30 116 3 167 05 0_3% 05 03% 06%
Reference :
cl Inlernepl 1818 320810 3655 (€501 76 117 53 0.942 1 21 0.00 00% 000 00% 19%
S'ODC 0.6197 0.6410 10 0.9664 R"‘C':(::“ - 78 118 K+ 2 3'9 0.03 0'7% 0.03 0'7% 1'5%
Tcoz | ntereept| 233 0720t 350 (cs01) © 7 |s2| oo 3 59 003 0.5% 0.03 0.5% 10%
| i :
Slope 1070 101201136 epoc 18 38 1 51 012 2.0% 015 25% 12%
Reterence
Iolerepl -6 487 15 86108 542 376 S0
Het (Sysmcex) 14 0.965 g ? 45 0.05 1.0% 0.05 1.0% 1.5%
Slope 1.184 0.8475 to 1.429 cpoc 30.0 51.0 iCa =
_— Intcreept 5.823 1120100 ( R'::;:’}';:'I:') 74 371 - w—— 3 2.4 0.05 2.1% 0.06 i 1.7%
Slope 1.016 1.0C00 1o 1.091 epoc 56 398 :
Roforence 1 78 14 1.8% 14 1.8% 0.5%
_— Wiewepl | -0.1850 07913 16-0.1120 adiometen) 06 71 - — e
slope 1.100 1.025101.153 epoc 0.6 7.1 ¢l 2 98 0.8 0.8% 0.8 i 0.6%
—_— Irtercept | -0.//10 -1.659 to 0.1218 R'z_':'::’:lm 50 622 - — e
Slope 1.035 0.9627 10 1.106 epoc 40 56.0 3 115 11 1.0% 1.2 k2 0.7%
Iolercepl | 01544 0.01037 16 0.24793 Roferenco 03 35 :
Crea (cs01) 52 0.850 TCO2 1 19 0.20 1.0% 0.25 1.3% 1.2%
Slope 0.5620 U./29/ to 1059 epoc 04 3.2




Oncology Doctors are not happy with TAT for CBC for Cancer Patients

ﬂ

W

Collect tc Receive Minutes: Jan & - Aug 29 2024

N "IN

Total Annual Cost of CBC Cartridge
FY22 # Chemo treatments

Stabile Core Hemoscreen* Hospital Core
Cartridge Costor Exact Cost $9.71 $10.00+ labor $10.97
Annual Cost $273,531 $281,700+labor $309,025

*originally told S11-14 per cartridge, but quote stated a pack was S500 for 50 cartridges
*not accounting for exact cost of work by tech and others
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Map of Mayo Jacksonville Florida

! ! ! I - . } —t = IU A W
2ARA i AR UAARRER) BN LARR) ULARI ! LU |/ AN ABRJ
0 HOHHHIOHHHO = |
= QHHHOHH HH HHOHHH »'{F*H: ) E -
m : | saaannt | taanns | NN | I3ROsT ) IRRRRRRRt | ian, HU *h 0 e -
= ! o

CENTRAL
uTiLITY
PLANT B

L

o

TUTITITIT

JUH |ll|v‘!)

AT

STABILE
NORTH
BUILDING

D -

— |
B u = MAYO
: : BUILDING
Sl s o mo o : AND
CHNTRAL UTILITY 2| sTABILE HOSPITAL

&, \JITTUTTTITITYTTT

UTILITY LANT] SOUTH
PLANT C BUILDIN =
3
T Q

MANGURIAN PARKING
BUILDING GARAGE
DAVIS
INTEGRATED Loavs
ONCOLOG y —

\ %: BUILDING %
- 4 = PR 1.0 T -\, . I



FY 2023

FY 2024

2025

2026

2027

2028

No. Of Treatments 23,465 23,368 25,446 28,170 30,796 30,391 30,999 31,619 32,251 32,896
YoY % A -0.41% 8.89% 10.71% 9.32% -1.32% 2.00% 2.00% 2.00% 2.00%
CBCNA JXC MCF - Hem Clinic CBC Chemo - No Alerts
CBCPA JXC MCF - Hem Clinic CBC wath Differential/Platelet Agg.
cBCJ JXC MCF - Hem Clinic Complete Blood Count
CBCJD JXC MCF - Hem Clinic Complete Blood Count with Differential
Mayo Test ID
CBCNA
Location
JXH: Jacksonville Hospital
Reporting Name

CBC Chemo - No Alerts
Published Name

Complete Blood Count, Chemotherapy, No Alerts, Blood

Testing Algorithm

Hemoglobin, platelet count, white blood cell count, and absolute neutrophil count will be reported. No other complete blood cell count parameters will be
reported, and no differential will be performed. Critical values obtained will not be phoned to the healthcare provider.

Method Name

Direct Current/Photometric/Flow Cytometry



Time Interval 1: registration acquisition on HIS, Interval 2: acquisition validation on HIS, Intra-lab TAT,

Turnaround Time of the Hematology Results of (minutes)  n=263 n=263 n=263
Cancer Patients During the COVID-19 Pandemic: n A h B o
An Opportunity to Initiate a Quality = e o i o8 v

30-59 93 35.63 65 24.90 112 42.91
Improvement Process

60-89 14 536 18 6.89 69 26.43
Asmae El Assil !+ 2, Souad Benkirane ! 2, Yasmine El Kettani > 2, Ali Cherif Chefchaouni % 2, 8018 10 35 ] o o a1
Hassane Mamad - % Younes Rahali * 2, Azlarab Masrar - 2

120-149 4 1.53 2 0.76 8 3.06
1. Central Laboratory Hematology, Ibn Sina University Hospital Center, Rabat, MAR 2. Faculty of Medicine and >150 5 1.91 1 0.38 15 5.74

Pharmacy, Mohammed V University, Rabat, MAR 3. National Institute of Oncology, Ibn Sina University Hospital
Center, Rabat, MAR

TABLE 1: Contribution of all turnaround times of results in minutes from the analytical to the
post-analytical phase

02:24:00

: ; Specimens 02:09:36
Patient sampling transportation and
rmp[jon 01:55:12

v
=
a 01:40:48
- “ - 2
Tima of the request on the Lack of notification °" lack of time stamping O 012624
HIS (hospital information dinical hfommononthei between sampling and 8 A M A
system) does not reflect His and on the request reception of specimens at 3 01:12:00 A N V
the real time of patient forms. m!h,bw, oo 00:57:36 v V v
sampling | =
E o0
' Lack of rapid -
:ﬂﬁ rom Simultaneous loading Manual telecommunication of 00:28:48
rtments are processed verification  of  Tesults in case of
of samples from
with the same panel as - results  before  extreme emergency 00:14:24
different departments final valldation
those from other ' Lack of alarming
N— on the same anatyzer notification on the HIS in 00:00:00
eparem cases of extreme 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
emergency

Number of observations

Loading and analyzing Validation and

of specimens release of results ——Average ———CL -~ UCL LCL




SMALL SCALE LAB CAPITAL REQUIREMENTS CBC AND CMPS e
$148,440.50 - $188,440.5

XN-1000 R XN-1000 BR XN-1000 PR XN-1000 BPR XN-1000-010

. - -~ -
e -~ - - e -~ P

Model ID

Components
XN-10 or XN-20 XN-10 XN-10 XN-10 XN-10
Automat lex/rerun C 0 0 Include

Analyzer
Dimensions

 Sysmex XN-1000 Tower - $60K-100K depending on model and
application

* Roche COBAS C311 - $60K (for CMPs)* or cost of storage of current
701s

* Olympus BX46 LED Cytology Microscope- $8,870.50

* Fridge/Freezer-$9712 & $ 9858

* Centrifuge- reallocate current ones

 Sysmex and Roche line managed by HTM and vendors- Must add to
Master Agreement
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SYSMEX XW-100 RESULTS
(SUPPRESSED)

The Sysmex XW-100 offers a B
3-part differential with 12 different parameters: Fain W8 My 25, 1672 i

 Total #WWBCs
* Total #RBCs

) A CLIA-WAIVED CBC e e
* Hemoglobin IS NOW w185
¢ Hematocrit POSSIBLE. .an:m.-.mu .u:’.' * 1P/

20 thar e 1% Low

* Total #platelets
* Total #neutrophils i mex
* % of neutrophils

» Total #lymphocytes RWioo = daiek
* % of lymphocytes v el e
* Total #other WBCs i
* % of other WBCs w23 mai™
¢ MCV — End-Repor t




JALM | 532-542 | 6:2 | 2021 SPECIAL REPORT

A Novel Approach to Hematology Testing at the
Point of Care

Avishay Bransky, ?Anders Larsson, Elisabeth Aardal,“ Yaara Ben-Yosef,*" and
Robert H. Christenson® HGB

20%

Summary: The HemoScreen analyzer
demonstrates lab equivalent performance, tested
at different clinical settings and sample
characteristics, and might outperform standard
techniques in the presence of certain
interferences.

This new approach to hematology testing has
great potential to improve quality of care in a

va riety of ~20% Mean (HS,Sysmex XN) HGB (g/dL)
settings.

10% +

-10% +

Relative Difference (%) (HS-Sysmex XN)/Mean (HS Sysmex XN)

0% foe=m==t=e——p——u—=2 T em T LR TS .S o= === Mecan Bias
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HemoScreen cartridge accepts a disposable dispenser that acquires two minute blood samples



Reference method (Spun HCT)

The sample 1s centrifuged and the
ratio of packed cells™ volume to
whole blood volume is calculated

HC T er= XA(X+Y) X.Y - lengths

JALM | 532-542 | 6:2 | 2021

Result depends on cell volume
distribution and not only on
distribution mean.

Sysmex XN

Direct Current, electric pulse:

cell volume 1s measured based
on electric impedance divided
by estimated serum volume.

MCVxn= kX, =
P — pulse height
n — number of cells
k — empiric factor
HCTxn= kX, —

v — est. volume

Indirect measurement. depends
on cell electric properties and
other factors

HemoScreen

Cell volume is directly
measurement from image. HCT 1s
attained from MCV and RBC
product

MCVus= X1, %
V' — cell volume
n — number of cells

HCT;is =MCV5is*RBC

L

eal samp
1uid 600 e
000 ’ =
\. o0 ST W AT
o w ] ¥ > -
o T o- Vv ;@ £ oT MASOTre S
o " » N\ © £
single file — 5

9 flow LI o single layer plane
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= -
P - <
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Direct measurement of MCV
from image. HCT 1s based on the
actual volume of cells without
empty spaces in between cells



PMC full text:
J Appl Lab Med. 2020 Dec 4 : jfaa186.
Published online 2020 Dec 4. doi: 10.1093/jalm/jfaa186

» Copyright/License Request permission to reuse

Table 1

Correlation coefficients for RBC, MCV, HCT, MCH, HGB, and PLT obtained from comparisons done for the HemoScreen vs Sysmex XN, Abbott CellDyn, and Siemens Advia at

different clinical settings.

Clinical setting Comparative Sample size RBC MCV HCT MCH HGB PLT
method (n) () () (") ) (1 ()

Primary Care, Gimo Primary Care Health Center, county of Sysmex XN 160 0969 0927 0950 0.927 0.963 0.983

Uppsala, Sweden

Emergency Department, Norrkdping and Linkdping, CellDyn Sapphire 150 0994 0965 0987 0935 0983 0.987

Region Ostergotland Sweden

Operating Room, University of Uppsala, Uppsala, Sweden Sysmex XN 145 0986 0935 0960 0934 0971 0.983

ICU (cardiothoracic, neuro and general ICU), University of Sysmex XN 104 0993 0938 0981 0944 0980 0.994

Uppsala, Uppsala, Sweden

Unilabs AB, Sweden Advia 2120i 139 0984 0958 0973 0943 0980 0.980

Open in a separate window
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RESEARCH ARTICLE

HemoScreen hematology analyzer compared to Sysmex XN
for complete blood count, white blood cell differential,

and detection of leukocyte abmnormalities Sryis Laboratories, Clinical Chomisty. T
TDepartment of Clinical Chemistry. University
of Turku. Turku. Finland
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Anri Tienhaara' it Lo SRR

Compared a point-of-care HemoScreen hematology analyzer to an automated
Sysmex XN analyzer for complete blood count (CBC) and white blood cell (WBC)
differential, and evaluated its capacity to detect leukocyte abnormalities.

A total of 100 K2-EDTA whole blood samples, median age 56 years (2 months to 92
years), were compared.

For CBC and WBC differential we compared 74 samples with no confirmed
abnormal leukocytes.

For 26 samples both analyzers gave flagging regarding leukocytes and the accuracy
of the flagging was compared. Abnormal leukocytes were confirmed with manual

microscopy (200 cells).
eJHaem.2022;3:1126—1134. https://doi.org/10.1002/jha2.566



TABLE1 HemoScreen analyser repeatability with two control samples (CBC PIX Hematology Controls)

Control low Control high
Within run/Total Within run/total

Analyte Goal Mean CV% Goal Mean CV%
WBC (x 107/L) 3.0 29 5.8/5.8 8.1 7.9 5.2/5.2
RBC (x 10%/L) 2.8 28 1.9/20 4.7 4.7 14/14
HGB (g/L) 80 82 1.8/2.6 152 152 1.4/1.8
HCT (%) 20 20 20/21 38 37 1.3/1.3
PLT (x 107/L) 75 73 3.6/3.6 273 270 2.0/20
MCV (fl) 23 70 0.41/0.41 79 79 0.28/0.28
MCH (pg) 28 30 12/12 32 32 0.65/0.65
MCHC (g/L) 400 420 15/15 410 410 0.81/0.81
RDW (%) 16 15 0.48/0.67 12 12 0.28/0.55
Neutrophils (x 107/L) £S5 14 7.7/77 4.1 3.9 5.0/5.0
Lymphocytes (x 10%/L) 1.1 12 44/44 34 3.2 7.3/7.3
Monocytes (x 107/L) 0.2 02 15/15 0.50 0.52 8.7/8.7
Eosinophils (x 10%/L) 0.10 0.096 22/22 0.30 0.24 14/14
Basophils (x 10?/L) 0.1 0.012 9.9/9.9 0.1 0.035 5757

Note: Protocol was 2 x 2 x 3, with control analysis twice in every sample series twice a day for three consecutive days.
WBC, white blood cells; RBC, red blood cells; HGB, hemoglobin; HCT, hematocrit; PLT, platelets; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red blood cell distribution width.
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Analytical Performance Evaluation

of Three Point-of-Care CBC Analyzers
for Management of Clozapine Therapy
in Ambulatory Psychiatry Clinics

@

Robert D. Maynard,® Tony Funk,” William Harrill,” Jenny Jin,® Dawn Smith,? Gina Smith,”
and Nichole Korpi-Steiner (® **

Neutropenia — Potentially life-threatening
agranulocytosis led to restrictions on clozapine’s use
in many countries, but neutrophil monitoring has
allowed for safer use of the medication. The US Food
and Drug Administration requires patients in the
United States to have a minimum absolute neutrophil
count (ANC) greater than or equal to 1.5 x 10%/L to
initiate clozapine.

Tahle 1. Imprecision of CBC with differential parameters.
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@ Results: For CBC parameters, a CV <

Analytical Performance Evaluation 6.4% was observed on the OLO, CV <
of Three Point-of-Care CBC Analyzers 6.2% for the HemoScreen, and CV <
for Management of Clozapine Therapy 5.1% with the pocH-100i.
In Ambulatory Psychiatry Clinics Each device accurately identified ANC
Robert D. Maynard,? Tony Fu;ﬂ:,b William Harrill,® Jenny Jin,” Dawn Smith, Gina Smith,® with the greatest mean bias £0.42 x
o Nichole orprarener = 10%/L using the pocH-100i vs manual
A B been [ i differential.
For results near the medical decision
M g | D LM el points (ANC <1.5 x 10%/L), clinical
1 o | 3 concordance of ANC results was 55.6%
3 for the OLO, 89.5% for the HemoScreen,
U “ él t and 82.4‘_% for the pocH-100i. |
1 = - Conclusions: The HemoScreen device
(i g, il Wl a0 demonstrated the best clinical
1 (A A concordance in ANC values at medical
1 5 ; decision thresholds for clozapine therapy
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0 CBC parameters as biomarkers of Sepsis ¢

Pros

‘ Raptd turn-around time;
* Easy to Perform;

+ Awvailable in all Laboratories;

* Low cost;

* Easily available ko Clinicians

Cons

They are not specific for sepsis;

* Do wnot Provide information on

the etiology of sepsis;
Their values can be influenced by

several clintal conditions,
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Point-of-care testing for sepsisinremote
Australia and for First Nations peoples

setting, itiswithintheseremote primary care
facilitiesthattools fortheearly detection and
treatmentofsepsis havethe greatest potential
to provide benefit.

The Ausrtralian Govermnment has funded
a tcam of investigators, via the Meoedical
Research Future Fund’'s (MRFF) Primary
Health Care Research initiative, to collabora-
tively test whether using a FBC point-of-care
testingdevice (HemoScreen, PixCell Medical
Technologies) can build on the substantial
point-of-care testing expertise within remote
NT primary care centers and its workforce,
with the aim to improve sepsisdetectrtionina
cost-effecrive and culturally appropriate way.
The team will emmbed the WCC and platelet
count biomarkers into existing primary care
sepsis pathwayvs. In addition to sepsis, the FBC
test, or subsets thereof, form key components
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Implementation of Point-of-Care Testing in
an Ambulatory Practice of an Academic Medical Center
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Results: Following implementation of POCT, there was a
21% decrease in tests ordered per patient (P <.0001); a
decrease in follow-up phone calls and letters by 89% and
85%, respectively (P < .0001 and P < .0001); and a 61%
decrease in patient revisits (P = .0002). Estimated testing
revenues exceeded expenses by $6.62 per patient, and
potential cost savings from improved efficiency were
$24.64

per patient.

Conclusions: POCT can significantly improve clinical
operations with cost reductions through improved practice
efficiency.

Elable 20

Practice Metrics for Control Patients and Those Who Received Point-of-Care Testing

Mean (95% C1)

Metric and Visit Type Control POCT % Red
Tesls/patient
New pzatient 2.45 {2.32-2.61) 2.35(2.13-2.57) 4
Annual 2.59 (2.38-2.84) 1.88 (1.62-2.14) 27
Follow-up 1.95 (1.69-2.21) .32(1.13-1.47) 32
lota 2.341 (2.22-2.147) .85 (1.71-1.99) 21
Calls/patient
New patient 0.11 (0.02-0.18) (0] 10C
Annual 0.12 (0-0.38) o} 100
Follew-up 0.4¢ i0.26-0.72) 0.08 (0-0.13) 85
lota 0.23 (0.13-0.32) 0.03 (0-0.05) 89
Letters/patient
New pzatient 0.86 (0.74-0.98) 0.12 {0.07-0.28) 79
Annual 0.81 (0.66-0.97) 0.1 (0-0.17) 83
Follew-up 0.62 (0.16-0.77) 0.08 (0-0.13) 88
Tota 0.78 i0.7-0.8€6) 0.12 {0.07-0.17) 85
Additional visits/patient (due to abnormal laboratory results)
New pzatient 0.42 (0.26-0.58) 0.24 i0.11-0.35) 43
Annual 0.31 (0.16-0.47) 0.12 (0.02-0.21) 62
Follow-up 0.41 (0.217-0.59) 0.0¢ (0.02-0.17) 7
lTota 0.39 (0.28-0.5) 0.15 (0.09-0.21) 61
iTable 31

Cost/Revenue Analysis for Point-of-Care Testing in a Primary

Care Setting

Item

SUS per
Patient

Cost of testing? (reagents, consumables, labor)
Cost of instrumentation®
Cost of site set up and oversight®

Revenue from visit?
Net per-patient margin

Estimated savings from improved practice efficiency®

Total financial impact

25.25

0.00

See below
31.87
6.62

24.64
31.26



Point of Care Diagnostics Market Trends
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Past 5-Year Growth

Diagnostic & Medical Laboratories in the US industry analysis

Services provided by diagnostic and medical laboratories play a crucial role in patients' medical evaluations and treatment, with the
data collected by laboratories benefiting the broader healthcare market, giving healthcare practitioners insights into the onset, severity
and causes of patients’ ailments and illnesses. The aging population and the preventive medicine movement are pivotal factors
propelling the increased need for laboratory services. For instance, the increasing number of elderly patients undergoing preventive
screening tests has increased demand, particularly to address irregular screening results. 2020 witnessed a surge in demand for testing
services due to COVID-19, necessitating increased government funding for laboratories. This resulted in a 2020 spike in revenue,
contributing to strong performance over the past five years, with industry revenue growing at a CAGR of 5.3% to reach $85.8 billion,
experiencing a 2.5% increase in 2023 alone.

Q- TRENDS AND INSIGHTS :

« Advances in medical technologies have posed a competitive threat to laboratories. Point-of-care testing has allowed hospitals
to perform their own tests, avoiding medical laboratories.

« The clinical pathology service market has expanded. This results from its crucial role in interpreting patients’ clinical data and
diagnosing and classifying their conditions.

= Diagnostic and medical laboratories are often found near healthcare facilities. This is mainly so these hospitals and doctors’
offices can easily refer their patients for lab work.

« Price competition in medical laboratories is intense. This drives consolidation as larger laboratories can better take advantage of
low costs due to economies of scale and meet competitive market prices.
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Lab test result 1s piece of the
Very complex clinical Puzzle

Thanks
singh.ravinder@mayo.edu



Sysmex pocH-100;™ Automated Hematology
Analyzer
Hematology Testing Made Easy

Dr. Brad Karon, Mayo Clinic;

| am not familiar with Hemoscreen. The devices generally fall into
two buckets.

Those like OLO that use digital imaging to take a picture of cells
and perform count and differential, and those like Sysmex poC-Hi
that are conventional cell counters made smaller and simpler for

The pocH-100; hematology analyzer, designed for laboratories testing up to 25 samples per day, |
has the smallest footprint of any hematclogy analyzer on the market. Requiring only 15 pL of
EDTA whole blood for reporting 17 clinical parameters with a 3-part WEC Differential, it includes
an Absolute Neutrophil Count (ANC). Quality processes are addressed with the pocH-100i closed |8
tube sampling and simple reagent system. SIx on-board QC flles support assurance of
instrument performance. The intuitive push button menu simplifies the operation of this analyzer.

Customers located in Canada: Product avallablity may be different from the U.S.. Please cail
Sales at 1-866-779-7639 for more information.

) Click here to download the brochure ' use at POC
s e R | am not convinced that technologies using digital imaging will
achieve required specificity and precision at defined cut-offs as
Compact, Accurate and Intuitive noted by 55% concordance in the clozapine paper.
e Keep in mind these patients may have low neutrophil counts but
e o ey e eyt s ot et e e normal cell populations. Throw in abnormal cell populations like
you will see in oncology patients and | suspect performance will
G be even worse.

The miniature conventional cell counters like poc-Hi might be
reasonable to try. poc-Hi in particular is waived but approved only
for otherwise healthy outpatients, use on label is contraindicated
in anyone with cancer diagnosis.

So you would be using off-label but as long as it flags for

FDA abnormal cell populations like other cell counters do so you can

cleared for

reflex to other lab method should be OK.

We use a poc-Hi in our high consequence infectious disease lab
and seems to correlate well with other Sysmex devices so might
want to look at that.

PixCeF’]




