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__co Bl DESULTS

US Adult Population This new approach to a routine blood test has detected all the cases of thyroid disease —hyperthyroidism and hypothyroidism— of primary and
secondary origin, in the randomized controlled trial (RCT) validation set, as can be seen in Tables 5 and 6.

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY

International Federation »
of Clinical Chemistry AND LABORATORY MEDICINE

and Laboratory Medicine

BACKGROUND

US Adult Populatlon
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Introductlon
According to the National Center for Health Statistics (NCHS)}, there are many diseases whose prevalence is highly concerning. Some of these are
related to the thyroid function, and the number of cases of these diseases is high and it is predicted to continue increasing in the next years. For this
reason, they are frequently listed among the most morbid diseases worldwide? Although they are not life-threatening, they can predispose patients to
develop more severe conditions if they are not detected nor treated at an early stage?
Overweight and obesity, along with metabolic syndrome (MetS) are the main risk factors for these diseases®.
There are 2 billion people worldwide with overweight or obesity —including 124 million children—, and these figures are expected to continue
to increase® As a consequence, the global prevalence of thyroid diseases —such as hypothyroidism (Hypo), subclinical hypothyroidism (sHypo),
hyperthyroidism (Hyper), and subclinical hyperthyroidism (sHyper), of primary and secondary origin—, has become a global concern?®.

Given that the prevalence of Helicobacter pyloriinfection in the raw laboratory data is very low (Table 5), it could be an indicative that the study population
was biased. This is because the overall prevalence in Spain is much higher versus the one achieved in this study?®2 Since H. pyloriinfection is more frequent in
people with lower income?®? this low prevalence in the validation group suggests that the study population is principally composed by middle-to-high class
patients, with moderate-to-high income.

Figure 2. Prevalences of main thyroid disease and its types —hypothyroidism (Hypo), subclinical hypothyroidism (sHypo), hyperthyroidism (Hyper), and subclinical
hyperthyroidism (sHyper)—, in the U.S, as well as their main autoimmune causes —Hashimoto thyroiditis (HT) and Graves’ disease (GD)—.

Inclusmn Criteria

Men and women with not known currently clinically diagnosed

pathologies, without symptoms or signs, white/caucasian ethnicity,

aged 40, onwards; and

Patients whose high anthropometric indicators and/or lifestyle habits

may predispose them to non-malignant, highly prevalent, morbid,

cancer-precursor, and deadly diseases (Figure 2).

- Body mass index (BMI), waist-to-hip ratio (WHR), waist-to-height
ratio (WtHR), hypertriglyceridemic waist (HW), visceral adiposity

InTable 6,the results are displayed for the following groups: the training set was tested for all 2 laboratory determinations, but with different providers with
their own reference limits and the validation set was tested for the same 2 laboratory determinations, but all of them were performed by the same providers.
The sample size (n) of the training set was 6,516 patients, but this unification of the providers resulted in a reduction of the sample size, because only those
patients tested in Laboratorio Echevarne were used in the validation set, and for this reason, the sample size dropped to 152 patients.

Eligible randomized control
trial (RCT) participants
n= 314

Healthcare Reactive Model
Yet, current healthcare system is based on being reactive to treat a
patient when gets sick®’, that is, when first symptons or signs appear.
However, many diseases are asymptomatic —clinically silent, subclinical
or paucisymptomatic—, or have absence or lack of symptoms and signs
until the disease is more advanced.

Didn’t meet the inclusion
criteria or meet any of the
exclusion criteria
n= 50

Clinical Phase
From symptoms
to therapy

Preclinical Phase
The individual has the disease
but does not know it

In training set, the sensitivity (Se) and specificity (Sp) obtained were 94.82% and 95.75%, respectively. The estimated area under the receiver operating
characteristic (AUROC) curve was 95.30%, and the positive predictive value (PPV) and the negative predictive value (NPV) were 97.65% and 90.81%,
respectively (Table 6).

Early Detection Late Detection

Remaining RCT
participants

\/

According to some estimates, reactive health accounts for more index (VAI) —which are indicative of overweight and obesity—; and/ n =264 . . ) . . . . ..
than 75% of healthcare spending in the U.S or Didm't show up for any Finally, in validation set it can be seen that false positives (FP) and false negatives (FN) were totally eliminated, because the Se and the Sp, as well as
Besides, reactive health increases the lead time® —the time between S'ni'é’?;i S)?nrlsp?tgcrgs reghosis N High red/processed meat consumption, low fruits and vegetables of the follow-up visits tl|1|e P:V ?nd the zlgv, mcrelzseccljtolsoo.or??./gut it myst bfhoc_)q?derzd tqit the(jlsarrjcplej[S|zhej (E)_ls very low (152 patients),and it is also very biased, because
the early detection of a disease by screening tests and the time of disease or signs intake, lack of physical activity,smoking habits,and/or alcoholintake. n= 110 all patients were 20 years old and older, white/saucasian ethnicity, and with moderate-to-nigh iIncome.
usual diagnosis after the onset of symptoms or signs and the patient’s Disease L
. - : . . . . Remaining RCT
visit to a doctor—. The lead time in detecting these diseases is crucial, bdeteCtab_'e Exclusion Criteria participants
because the sooner they are detected, the better the outcome wiill y sereening L Patients who didnt t the inclusi cori ‘ ¢ th n =154 oid 0 aining Se alidatio Table 6. Overall sensitivity (Se), specificity (Sp), AUROC, positive predictive
be for the patient®°. Nonetheless, many of these diseases have few Lead Time foallcl)eler/]ir?gvc\:/ritoerié' nt meet the Inclusion criteria or meet any or the Lack of laboratory sample Size (n) 6,516 152 value (PPV) and negative predictive value (NPV) results obtained in both the
; ; ; ) : - Igorithm modeling —training set—, as well as in the randomized controlled
or no symptoms in the early stages and the patient is not aware of Disease detected Disease . : ; parameters and/or Se 94.82 100.00 a ’
. ) . o . ; Patients with any confirmed or found cancer during the whole o . i —validati — ini
them until they are in an advanced stage (Figure 1). So, it is mandatory by screening diagnosed study y 9 clinical information 5 95 75 100.00 trl_?L(:I:CT) valédrt:n iet -dO\:el‘a"_ actc_:urac_y deth:-‘l !:ra::amg ‘?‘Idast'calcmitgd
. ay. _ o o =2 wi e same 2 laboratory determinations included in the validation set, by
to detect them even n the very early stages, before symptoms appear Patients that didn't show up at the clinical facility in any of the Participants finall h SUBOC 9>.30 L0000 performing several approximations until find the best cost-effectiveness ratio
and when treatment is most likely to be successful. Fi . ) . . ) follow-up visits. _Participants Tinally PPV 97.65 100.00 - - - - -
. - igure 1. Lead time is the duration of time between the detection of the included in the stud (CER) —correlation of the net difference in the costs of two interventions to
In response to the reactive model, the preventive model has been - . - - . - . Patients lacki f the laborat t d/ v NPV 90.81 100.00 - - - -
das th lution f I d healthier life'®2 but al disease via screening tests and the time of its usual diagnosis after symptoms atients facking any O € laboratory parameters ana/or n=152 : : the net difference in their effectiveness—.
proposedas the solution tor alonger and healthier fite =, but alSo as or signs appear and a patient goes to the doctor. It plays a critical role in clinical information.

the best way to reduce healthcare-related costs'°'2 The preventive
model is defined as the routine care that the patient receives to
maintain its health'°'? and for this reason, it is key to diagnosing
medical conditions before they become a problem.

the detection of several non-malignant, highly prevalent, morbid, cancer-
precursor, and deadly diseases, because the shorter the lead time, the
earlier the detection of the disease, the faster the next steps can be defined,
potentially the better the prognosis, and the lower treatment-related costs.

CONCLUSIONS

Figure 3. Inclusion and exclusion criteria for the selection of the study population, as well as the graphical flow of the patients that were selected in the study population.

This innovative non-invasive blood-based biomarker algorithm holds promise in providing timely and accurate assistance to
doctors in the basic assessment —as well as screening—, of thyroid diseases —hyperthyroidism and hypothyroidism— of primary and
secondary origin —even in early stages—, before symptoms and signs appear and when treatment is most likely to be successful®*38. It
is particularly targeted to individuals aged 40 years and above. In this way, the test enables the detection of thyroid diseases, of primary and
secondary origin. It is specially relevant for those diseases related to overweight, obesity, and metabolic syndrome (MetS), as they are closely
linked to thyroid diseases and/or are considered risk factors for them? Even though the Se and Sp achieved were of 100.00%, it must be considered
that the laboratory where the test was performed was not equipped with Roche Diagnostics analyzers. Thus, the obtention of these high results may be
due to a possible ease from our side in assessing the thyroid function with a small sample size (152 patients).
This RCT shows the achievement of a routine, affordable —accessible to low-income and underserved populations—, and high accurate blood
test. The panel maximizes diagnostic yield while minimizing costs. The selected analytes can detect early signs of thyroid diseases, without
requiring expensive or invasive procedures. Besides, by focusing on high-prevalence diseases and selecting analytes that are both low-cost and
widely available, this panel is economically feasible on a large scale. Automated laboratory systems for blood tests help reduce labor costs and
increase throughput, further driving down overall costs.
Given the concerning problem about the healthcare costs in the U.S. —but also worldwide—, and its access for a considerable portion of its population,
this algorithmic test can also be a solution for this, costing only EUR 1.80 (USD 1.97) for Roche Diagnostics systems for immunoassay.
The affordability of this panel could enable wider access to routine screening. This ensures earlier detection and management of diseases before
they progress into more severe, costly conditions, ultimately reducing the economic burden on both patients and healthcare systems.
Implementing this minimum diagnostic panel as part of routine care has demonstrated significant economic benefits, both at the individual and societal
levels, because early detection leads to more cost-effective treatment strategies and prevents progression to more severe disease states,
to enhance flavour o Improve preservation. Processed et can include haf $aaris Bacon and reducing hospital admissions and complex interventions®°. Also, by focusing on preventive care, this panel reduces the overall cost burden on
;rf‘ts&Ve;etages'mnsumptl;n‘ e ) bt healthcare systems, shifting resources away from expensive, late-stage treatments®. In this way, early diagnosis and management of chronic
diseases improve patient outcomes, leading to fewer sick days and enhancing workforce productivity, contributing to the overall economic
growth of communities®.
The establishment of a universally accessible, affordable diagnostic panel contributes to closing the healthcare gap in low and middle-income countries.

Healthcare Costs
The high cost of healthcare is a burden on U.S. families®®®. About half of U.S. adults say it is difficult to afford healthcare costs®®'% and one in four
say they or a family member in their household had problems paying for healthcare in the past 12 months®® —younger adults, those with lower incomes,
adults in fair or poor health, and the uninsured are particularly likely to report problems affording healthcare in the last year—.
The cost of healthcare can lead some to put off needed care®°'*> —one in four adults say that in the past 12 months they have skipped or postponed
getting healthcare they needed because of the cost®91415—
Notably six in ten uninsured adults (61%) say they went without needed care because of the cost®.
Healthcare debt is a burden for a large share of Americans —about four in ten adults (41%%) report having debt due to medical or dental bills
including debts owed to credit cards, collections agencies, family and friends, banks, and other lenders to pay for their healthcare costs® with
disproportionate shares of Black and Hispanic adults, women, parents, those with low incomes, and uninsured adults saying they have healthcare debt—.

Kience Inc.

1000 N West St, Suite 1200 & TEST VALID FOR MEN AND WOMEN (NOT PREGNANT OR BREASTFEEDING), OVER 18 YEARS OLD. KIENCE INC. IS NOT
wimington, DE 19801 RESPONSIBLE FOR THE RESULTS OF FAILURE TO FOLLOW THIS WARNING OR PROPERLY FOLLOW THE BELOW INDICATIONS. THE
NON-PRESENCE OF AN ALTERATION DOES NOT MEAN THAT IT MAY NOT OCCUR IN THE FUTURE.

hello@kience.com

kience

The new gold standard
for cancer detection

Product Description
Venent §x MCED is a non-invasive screening &‘st (or‘\) requires )\001 md urine sam )\k ) for

Venient Sx MCED

Test Requisition Form

Multi-Cancer Early Detection (MCED), based on a routine blood and urine analysis
lid and 5 Hematological tumors —accounting for 95.2% of

Patient Information
Medical Record Number (MRN)____

new cancer cases types worldwide—, even in Pa\\y stages !Jeims wmprom uccessful. Additionally, the Venient Sx MCED test
checks up to 303 non-malignant diseases linked to the major complex fu ms and the with the'highest prevalénce in the population, many
of which are considered risk factors for cancer. Our algorithm calculat he onset of rs in advance, basedon the results of clinical data,
laboratory tests and lifestyle habits. Thanks to the information provided on a personalized basis, the extensive report will siggestithesbest option to take corrective measures to
avoid the natural course of both non-malignant diseases and cancer

Last Name First Name Middle Initial Date of Birth (mm-dd-yyy)

|| [ Patient Profile

Street Address City and State Zip Code Currently, there is no USPSTF (United States Preventive Services Task Force) screening recommen

- cleared solution in the market. However, Kience Inc. recommends our laboratory-developed test
City: State: annually. This recommendation is based on the following facts: extensive scientific

affordability of Venie MCED test. Venie MCED ers 42 solid + 5 hematol
B Email Age at Menarche (ONLY IF FEMALE) affordability of Venient Sx MCED test. Venient Sx MCED covers 42 solid + 5 hematol

dation mvv ulticancer sc ymrq,and there is no commercially available FDA

percent of all cancer deaths come from cancers for which there are currently no prov }‘r) can be harder

Instructions

Gender at Birth  Race & Ethnicity

[ Male [J white/Caucasian
[] Female [ American Indian

FILL IN ALL THE CORRESPONDING FIELDS OF PREVIOUS PAGE. A FASTING PERIOD OF 8 HOURS IS REQUIRED BEEORE THE BLOOD SAMPLE IS TAKEN. IN ADDITION, IT IS NECESSARY
TO PROVIDE A URINE SAMPLE IN A STERILE CONTAINER WHICH SHOULD BE TAKEN FIRST THING IN THE MORNING OFyTHE DAY'QF DELIVERY. FIRST, DISCARD A SMALL AMOUNT,
AND THEN URINATE INTO THE CONTAINER UNTIL IT IS HALF FULL

Menarche
Menarche is defined as the first menstrual period in a female adolescent. Menarche typically occurs between the ages of 10 and 16, with the average age of onset being 12.4
years

Neck, Hip and Waist Circumferences Measurement

Neck measurement is the circumference just below the larynx (Adam's apple) and perpendicular to the lo mntudmal axis of

the neck (upper dotted line in the Fig. 1). Besides, waist measurement is the space M eén the end,of t

beginning of the hipbone (middle dotted line in the Fig. 1). Moreover, hip measurement/s the wides
AAAAA ally about 15 to 20 centimeters below the waist me: tted linedin lhe Fig. 1). F rthe
correct measurement of the three circumferences,
underwear; you must stand with your feet together ve'y
your abdomen relaxed; you should breathe normally \Uumt holdir g your breath; you should try to mea:
front of a mirror; and you should not measure yourself after eating

Red/Processed Meat Consumption

Red meat? refers to all types of muscle meat from a mammal, including beef, veal, pork, lamb, mutton, horse and goat.
Processed meat refers to meat that has been transformed through salting, curing, fermentation, smoking

] Black or African American

Chronlc Morbid and Cancer-Precursor Diseases, and Aging 3 s Natves
The World Health Organization (WHQ) estimates that chronic illnesses account for half of the global disease burden'®, a figure that will only rise &&
as the world’s population ages. Chronic diseases pose a unique challenge as they require proactive, planned and integrated care because they are T ————————————
continuous and often caused by specific and preventable health risks. [ Hypertension (HT) [ Diabetes [] HypolHyperthyroidism
On the other hand, long waiting lists exacerbated by the pandemic and new cases being treated further and further down the line'’. At the same "g ‘E"”'F”’ e m————
time, we are seeing a consistent rise in chronic illnesses'®, such as cardiovascular disease, diabetes and cancer. Moreover, the risk of these chronic Currently Taking (CHECK ALL THAT APPLY, ONLY IF FEMALE)
diseases actually increases with age as nearly 95% of adults 60 and older have at least one —while nearly 80% have two or more'®*—. With an ageing

population and these growing numbers, it is clear this model is not sustainable'?.

[ Hispanic/Latino/Mestizo/Mulatto [ Asian

[] other

[J Native Hawaiian or Pacific Islander

[ Pemphigus [] Psoriasis  [] RenalInsufficiency/Dialysis [ Other

[] other

=] opioids [] vitamins/Supplements

[[] Analgesics [] Antacids/Omeprazole [C] Birth Control/Fertility Treat.  [] Cortisone  [] Diuretics  [[] NSAIDs

[] vitamins  [[] Other

Patient Lifestyle Information

Red/Processed Meat Consumption (Frequency)* Fruits & Vegetables Consumption (Servings)* Physical Activity (Level)*

D <3perwk [] lperday [] =3perday [[]] None [ Low [C] Moderate  [] Vigorous

Fruit and vegetables do not have to be fresh to count as a serving. Nor do they ha
count if they are part of a meal or dish. These all also count: frozen fruit and v
veqpran es; fruit and quPt bles cooked in dis frui

Smoking Habits Alcohol Intake ("Standard Drink" Units)*
\:| Never D Past D Currently D None [:] <1 per day D 1-3 per day D 3-5 per day D >5 per day [:‘ Weekend social
such as ready meals st 1t pe

. . . sa
Test Information/Requested Test Billing Information "The Hea \va Eating P)\ amid", none of the \Lu umes count as vegetables, mc[uu g4 but no

Requested Test Bill To (IF INSURANCE, ATTACH A COPY OF INSURANCE CARD) chickpeas, peanuts, lentils, lupins, grass peas, mesquite, carob,.tamarind, alfalfa, or clover, a
Physical Actlwty

OBJECTIVES

[ venient 5x MCED* O clent [ patient [ msurance Consider the next references regarding physical actvig levels" oM (no physical actiity; low (occasional physica By addressing the most common and preventable diseases at a fraction of the cost of traditional healthcare models, this initiative aligns with global health
Diagnosis Information Authorization of Data Transfer Both): o igorous (reater Sty han the Moderot MBI om0 TS S, or ComOetions o i afrences peueen mlean femle b goals such as universal health coverage (UHC)* and the Sustainable Development Goals (SDG)%, particularly those focused on reducing premature
Alcohol Intake

mortality and morbidity from thyroid diseases*.

On the other hand, this study also underlines the need to encourage healthcare professionals to explore how Evidence-Based Laboratory Medicine
(EBLM)*44 and new technologies —mainly machine learning (ML) algorithms—, can help them to improve diagnosis accuracy, reduce medical errors
and misdiagnoses, as well as avoid invasive procedures, while reducing healthcare-related costs.

The most critical aspect of achieving the goals of the RCT was the management of the follow-up visits. This is because the no assistance to any
of these visits implies losing a patient, as well as the cost of the performed analytics. Therefore, this is specially relevant in the upcoming RCT, where the
total cost of the study will be of USD 18 M, being USD 3 M exclusively dedicated for analytics and USD 7 M for the contract research organization (CRO)
—the two largest budget items related to patients.

Moreover,the HEOR data collection framework is poised to deliver critical insights into the long-term cost benefits of ML-based Clinical Decision Support
Systems (CDSS). Initial findings show that ML in CDSS improves diagnostic accuracy, optimizes treatment, and enhances resource allocation,
leading to cost savings by reducing misdiagnoses, unnecessary invasive and costly diagnostic tests, and hospitalizations.

Data will support future research on the cost savings and improved health outcomes from ML/CDSS, focusing on patient health, healthcare cost
reductions, and reduced health disparities.

Beyond the use of large-scale, sophisticated ML algorithms, simple calculations were also incorporated, providing valuable insights into patient health
without adding significant costs. By automating these calculations in the laboratory side, the burden on clinicians to manually compute these
metrics is removed**. As a result, diagnostic efficiency improves without incurring additional costs for patients, insurers, or healthcare
providers*548_In this way, all the calculations results for 80,000 patients were performed in just 6 seconds.

These conclusions highlight the transformative role of ML algorithms, both large and small, in improving healthcare delivery and outcomes. By reducing
the cost burden through automation and improving decision-making at every stage of patient care*>%-5° these tools not only benefit healthcare
systems and patients economically but also ensure that personalized, data-driven care becomes the standard.

Finally, despite promising results have been achieved, there is still a lot of information to be obtained from blood —and urine—, and a lot of work to be
done to understand it. In this way, a multicenter, international clinical trial of 26,000 patients will be conducted from March 2025 until December
2026 to continue enhancing the algorithm’s accuracy in the general population.

In the United States, one "standard drink" unit® (also’known as an-alcoholie,drink equivalent) is defined as any beverage containing

[ 1 certify that | am older than 18 and that the found (and not exclusively) in: 12 ounces of regular beer,which is usually about 5 percent alcohol; 5 ounces of wine, which is typic
information | provided in connection with this form is of distilled spirits, which is about 40 percent alcohol. Besides, although the standard drink amounts are helpful for following
true and correct to the best of my knowledge. customary serving sizes.

ICD-10 Codes

ICD-10 refers to the tenth edition of the International Classification of Diseases’, which is

6 0z or 14 grams of pure alcohol, which is
about 12 percent alcohol; and 1.5 ounces
ealth guidelines, they may not reflect

To define a minimum blood and/or urine —if needed—, panel capable of confirming —and/or detecting—, the main types of thyroid disease —
hypothyroidism (Hypo) and subclinical hypothyroidism (sHypo), hyperthyroidism (Hyper) and subclinical hyperthyroidism (sHyper)—. Besides, if
achieved, see if it is also possible to define the subtype of these diseases —primary or secondary—, depending on if the affection is in the thyroid gland or
in the pituitary gland. In this process the price should be a very important variable since this panel should be the cheapest one to enable universal and
quality access to healthcare.
To validate whether this new approach to a Evidence-Based Laboratory Medicine (EBLM) routine blood and/or urine —if needed—, could
be used as a non-invasive test to assist doctors in the basic assessment —as well as screening—, of the main types of thyroid disease —
hypothyroidism (Hypo) and subclinical hypothyroidism (sHypo), hyperthyroidism (Hyper) and subclinical hyperthyroidism (sHyper)—. The most
common autoimmune causes of these diseases are Hashimoto thyroiditis (HT) and Graves’ disease (GD) and all of their prevalences in the U.S. population
are concerning (Figure 2)—. If achieved, use these results to help the medical community to understand how EBLM and new technologies —mainly
machine learning (ML) algorithms (also known as AI-powered diagnostic tools), based in large and quality datasets—, can help healthcare professionals
to improve diagnosis accuracy, reduce medical errors and misdiagnoses, as well as avoiding invasive —and/or unnecessary—, procedures.
To fine-tune the final details of our algorithm as a preliminary step to the upcoming multicenter and international clinical trial of 26,000 patients that will
be performed from March 2025 to December 2026 (we are still in the process of recruiting hospitals and medical centers).
To validate the performance, accuracy and usefulness of several advanced EBLM indices, ratios, scores and/or coefficients —all of them analyzed
individually and by different types of groupings in serial and in parallel*®, to optimize overall specificity (Sp) and sensitivity (Se), respectively—, as tools
based on machine learning (ML) algorithms for clinical decision support system (CDSS), to improve healthcare delivery by enhancing medical
decisions with targeted clinical knowledge, patient information, and other health information°:
Anthropometric indices, ratios and/or products: body mass index (BMI), waist-to-hip ratio (WHR), Deurenberg body fat (%), Palafolls body fat (%),
Hodgdon Beckett body fat (%), body fat mass, lean body mass, ideal body fat Jackson Pollard, body fat to lose to ideal, body density, waist-to-height
ratio (WHtR), lipid accumulation product (LAP), body adiposity index (BAI), visceral adiposity index (VAI), body shape index (BSI), and conicity index
(CI). All these indices, ratios and products were calculated from a few simple clinical variables, such as age, height, weight, neck circumference, waist
circumference, and hip circumference.
Thyroid ratios: free T4 hormone-to-thyroid stimulating hormone (FT4-to-TSH) ratio, and (FT4-to-TSH) ratio as a function of gender and age. All
these ratios were calculated from a few simple clinical variables, such as gender, age, height, weight, free T4 hormone (FT4), and thyroid stimulating
hormone (TSH).
To validate the performance and accuracy of the algorithm when used with vendors other than those with which the original algorithms
were developed —Sysmex (Kobe, Japan) for hematology and Roche Diagnostics (Rotkreuz, Switzerland) for biochemistry and immunoassay—, since

ICD-10 Codes are Mandatory

Ordering clinicians should use ICD-10 Codes that | | Patient Signature & Date
best describe the reason for performing tests,
whether or not that code is listed.

medical coding system chiefly designed by the World Health Orgnwznﬂm(WHO\to

catalog health conditions by categories ofisimilar diseases under which more specific <r>nmt ons are listed, thus mapping nuanced diseases to hrmd@r rbidities.
References
https:/

Physician Information

Physician Name & National Provider Identifier (NPI) Number

/nutritionsource/
/dnpa/physical/pdf/pa_intensity t.
ohols-effects-health/overview-alcohol-consumption/what-standard
cd10data.com/ICD10CM/Cades

Physician Signature & Date

Physician Signature & Date

Physician Name Physician NPI Number Performance characteristicsiwere determined by: Laboratory Director Gregory J. Massimi, M.D.; New York State Department of Health Clinical Laboratory Permit PFI (Permanent
Facility Identifier) 8258;£CLIA" (Clinical Laboratory Improvement Amendments of 1988) 33D1057336; Serial LAP 180900; of pire City Laboratories Inc., 229 49th Street,
Brooklyn, NY 11220. Kience Inc. issth@'manufacturer. It has not been cleared or approved by t h US Food and Drug Adminis on nor is it required to be. The laboratory is
regulated under CLIA [as qualified to perform high complexity testing at the above | in th eg nce with Article 5, Title V, Section 575 of the
Public Health Law): Bacteriology; Clinical Chemistry; Cytopathology (Gynecological Testing ] tic Immunology (Diagnostic Services
Serology); Endocrinology; Hematology; Hxstopatho\ugy '(:Pmora\) Immunohematology; Mycolog Toxicology (Blood Lead-Comprehensive and Clinical Toxicology:
Qualitative Testing Only); Trace Elements; and Ther. Sub. Mon./Quant. Tox. Virology (limited to ntigen detection and FDA-approved molecular methods). Venient
Sx MCED test is used for clinical purposes only. It should nm be regarded as investigational or for rese

[[] !'am a licensed p i 1-ac that the test r
patient is ellg\ble for the test. | attest that the documentation of medical necessity for tests ordered is
documented in the patient’s medical record, which will be made available upon request of performing

laboratory and/or third-party payer.

herein is medically necessary and the

Account Information
Account Name

Specimen Information
Date Sample Taken

Time Sample Taken Account Address Account Phone Number

* Refer to back page K-TRF-308002090-20240715 K-TRF-308002090-20240715

Figure 4. Test requisition form (TRF) for the RCT to be performed in the U.S. (Empire City Laboratories Inc. Brooklyn, NY, U.S.). This new RCT will be based in a sample
size (n) of 1,000 patients —paying special attention to the proportion of different ethnicities of the population of the U.S.—.

Fruits & Veg. Smoking Habits PhyS|caI Activity Drinking Habits
Il III Ill II- II-__.

<3 per Week 3-5 per Week Daily <3 per Week 1perDay >3 per Day None Moderate \/qomus Never Currently 1-3 per Day

<1 per Day 3-5 per Day >5 per Day Weekend Social

Figure 5. Lifestyle —red and processed meat consumption (displayed as frequency), fruits and vegetables consumption (displayed as serving), physical activity (displayed
as level), smoking habit, and drinking habits (displayed as standard drink units)—, for all patients.
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of machine learning (ML) algorithms as a CDSS. Waist Circumference (cm) 86,57 (62,5- 131) 96,71 (68,5 - 131) 76,43 (62,5 - 115) ESR (mm) 5,63 (2- 38) 4,96 (2- 18) 6,3(2-38) : . T\ : . T ) . v e ) :
Hip Circumference (cm) 97,79(70- 127) 100,66 (70 119) 94,91 (75 - 127) MCV (fL) 91,13 (53,69-107,37) | 91,34 (53,69 - 107,37) 90,92(70.77 - 106.6) Information/Press Room | American Thyroid Association. https://www. and mechanisms. Nat Rev Cardiol 21,617-631 (2024)
Menarche (y.0.) NA NA 12,87 (9-17) MCH (pg) 30,71 (16,36 - 35,63) 30,9 (16,36 - 35,63) 30,52 (22,46 - 34,52) thyroid.org/media-main/press-room/ 37. Stengel B. Chronic kidney disease and cancer: a troubling connection. J
Systolic Pressure (mmHg) 116,93 (77 - 170) 122,45 (95 - 170) 111,42 (77 - 148) MCHC (g/dL) 33,68 (30,47 - 36,22) 33,8 (30,47 - 36,22) 33,57 (31,74 - 35,44) 3 Khatiwada S, et a|_ TherId dySfunCtion in metabolio Syndrome patients Nephrol. 2010 I\/Iay—Jun,23(3)253—62
Diastolic Pressure (mmHg) 73,56 (43 - 109) 77,03 (53 - 109) 70,09 (43 - 92) RDW (%) 14,25 (11,7 - 21,9) 14,37 (11,9 - 21,9) 14,12 (11,7 - 19,8) dit lationshi ith mponents of metaboli ndrome. Clin 38 Setvati R et al (2024) The Im tan f Earlv Detection in Disea
Resting Heart Rate (BPM) 69,11 (42 -110) 68,23 (42-110) 69,99 (55 - 99) Leukocytes Absolute (x10"9/L) 5,51(2,93-9,33) 5,73(2,96 - 9,28) 5,29 (2,93 -9,33) al’-] ItS relations _Ip wi components o e olic sy rome. ! -o€tyatii, e ) ) e por ceo ) _ry etection| IS_e se
Neutrophils Absolute (x10"9/L) 3,22 (1,11-7,13) 3,33(1,11-7,13) 3,12 (1,31-6,67) Diabetes Endocrinol. 2016 Feb 1;2:3 Management. Journal of World Future Medicine Health and Nursing. 2.
L. . . L hocytes Absolute (x10"9/L 1,67 (0,76 - 2,89) 1,73 (0,76 - 2,72) 1,61(0,91-2,89) i —
Table 1. Clinical data, displayed as the mean value of each parameter with the My:;‘;cs:gsisbsols;:(;(;AQIL) : RGNS 0251023 079) 055 015-0.76) 4. 2yag, D., _Bar?gera, S, Ear:tata ngVﬁCintl,IO.,KF_?all(Sgon, JH(IZOG?I).tTheDGIObaI - El_ EE)S T o Teshmoloat . . .
) ] ] ) : - : : : — S o =0 andemic of Overweight an esity. In: Kickbusch, I, Ganten, D, .Friebe, M, et al. Exponential Technologies + Reverse Innovation
correspondmg minimal (Mm) and maximal (Max) value, for all patlents and by Eosinophils Absolute (x109/L) 0,17(0,02-1,01) 0,19(0,02-0,59) 0,15(0,03-1,01) ) ) ]
;I'hlsMstlu_dy was d;vellopDed as_a pal\r/lt ogDazergwousho_ne tha_t has beden pre_sr?nted at _theIEkL)Jropean gOCIth. for_ Mec!lcall gngollc_)ggl (ESMO) Congr§§s 2024 gender: male and female. Basophils Absolute (x10°9/L) 0,03 (0-0,09) 0,03 (0-0,09) 0,02(0-0,07) Moeti, M. (eds) Handbook of Global Health. Springer, Cham = Solution for Future Healthcare Issues? What Does It Mean for
or Mu tl—Cancer: arﬁ/ etection ( C h ). From this previous study —with 90 routine laboratory determinations included (Table 5)—, new studies were Neutrophils Ratio (%) 57,38 (32,6 - 78,3) 57,17 (32,6- 78,3) 57,6 (40,6 - 76,7) 5. The untapped potential of the thyroid axis. The Lancet Diabetes & University Education and Entrepreneurial Opportunities? Open Journal
conducted, such as the one described here. Lymphocytes Ratio (%) 31,21 (12,5 - 58) 30,78 (12,5 -58) 31,65 (15,3-48,2) Endocrinology, Volume 1, Issue 3,163 of Business and Management. 2017/01/01,05:458-469
Parameter Total Male Female Monocytes Ratio (%) 7,79 (4-12,8) 8,1(4,4-11,9) 7,48 (4-12,8) . . . . . .
_ o _ ) ) ) o ) Body Mass Index (BMI) 24,49 (15,94 - 36,6) 15,94 (16,71 - 36,6) 22,41 (-9,62 - 36,29) Eosinophils Ratio (%) 3.07(04.123) 337(04.103) 276(04.123) 6. Proactive Healthcare: Moving Away from Reactive Care Models. 40. World Health Organization: WHO. (2023b, October 5). Universal health
In this way, on the one hand, to develop the original algorithm for an innovative evidence-based laboratory medicine (EBLM) test to assist doctors Neck Circumference (cm) 36,56 (28 - 50) 30(30-47) 32,92 (28-35,5) Basophils Ratio (%) 0,55 (0,1-1,8) 0,59 (0,1-1,8) 0,52 (0,1-1,4) (2023, December 20). WebMD Ignite. https://webmdignite.com/blog/ coverage (UHC). https://www.who.int/news-room/fact-sheets/detail/
in the basic assessment of the thyroid function and hypothalamic-pituitary axis, several approximations were performed until find the best cost- Waist Circumference (cm) 86,64 (62,5-131) 68,5 (68,5-131) 76,58 (62,5 - 116) Platelet Count (x10"9/L) 232,98 (136 - 372) 230,3 (136 - 332) 235,67 (143 - 372) reactive-vs-proactive-healthcare-models universal-health-coverage-(uhc)
- - _ - - - . R B . B H _ Hip Circumference (cm) 97,61 (70-127) 70(70-119) 94,56 (75 - 127) MPV (fL) 9,56 (6,8 - 14) 9,55 (8- 14) 9,57 (6,8-12,8) . . R R . )
effectiveness ratio (CER) —correlation of the net difference in the costs of two interventions to the net difference in their effectiveness—. AR HI o] 0.8 (0.7 -1.17) 0.8(0,8-1.12) 081(0.7-117) ST T R A 7. Badlr‘n_on L, e'_c al. Chapter 27 —.Mc?vmg f~r0m reactive tg preventwe_ 41. THE 17 GOALS | Sustainable Development. (n.d.). https://sdgs.un.org/
Deurenberg Body Fat (%) 30,79 (13,51 - 54,06) 13,51 (13,51 - 39,69) 33,31 (25 - 54,06) PT (%) 92,61 (24 - 100) 90,96 (24 - 100) 94,26 (67 - 100) medicine. Editor(s): Paulo J. Oliveira, Jodo O. Malva. Aging,Academic goals
First, the statistical evaluation of the algorithm was performed following the next steps: FELGITOILS 10ty i () 2B (S il -4 7 L) ilo (L) 115 - 21 25) SEL (87 - 7) aPTT (s) 31,11 (24,6 -52,4) 31,2 (25,2-52,4) 31,03 (24,6 -38,1) Press;2023:663-681 42. Journy NMY, et al. Hyperthyroidism, Hypothyroidism, and Cause-
0 - - - i - . . - - .
:zgf‘;z:szie“ Body Fat (%) ig;g f‘gz ::;133 - :;11((59'314 3;227) i;gg Eigz 2233 EE:C“_‘(;" ((mg/ ”UL) 926455 égj’;}‘ 11114(;:’) 961’;2 (78(%2‘ 12?)8) 915(;;42 (18(5133 11‘1"03)’ 8. Lopes, L, Montero, A, Presiado, M, & Hamel, L. (2024, May 7). Americans’ Specific Mortality in a Large Cohort of Women. Thyroid. 2017
B ;900 = ) B »OF - 49, ) 90 = ) oride (mmo B - 5 - B - - . . -
1. The initial sample —training set of 6,516 patients— was divided in the training and validation sets (80% of the total patients for the training set Lean Body Mass 5298(33,06-82,5) | 33,26(33,26-825) | 42,46(34,59-64,08) Magnesium (mg/dL) 1,99 (1,64-297) 2,02 (1,75-297) 1,95 (1,64-252) Challenges with Health Care Costs | KFF. KFF. https//www.kff.org/ Aug;27(8)1001-1010 N o
and the remaining 20% for the validation set), to determine an initial accuracy. Ideal Body Fat Jackson Pollard 21,23(15,3-26,3) 15,3(15,3-20,9) 24,01(20,9-26,3) Phosphorus (mg/dL) 349(19-6,7) 3,36(22-4,7) 361(19-6,7) health-costs/issue-brief/americans-challenges-with-health-care- 43.Badrick T. Evidence-based laboratory medicine. Clin Biochem Rev.
. . . . Body FatTo L To Ideal 3,76 (-9,62 - 30,25 -8,58 (-8,58 - 24,51 3,06 (-9,62 - 30,25 i - - - . . _
2. Allthe data was preprocessed by converting those numeric variables that are categoric. Bzdz Daens?tyose — 1 04( (0,98-1 08)) 1 01((1 01-1 08)) 1 04( (0,98-1 os)) 223?31‘12&"2??8”” 1:6239(2221 35.’2111)7) 142'2:(;3(;1;1 :2 11)17) 1;15;1986(25;2 54_’51?7) costs/ . . 2013 A_ug,34(2)_.43_ 6 L . .
3. The next step consisted in visualizing the categoric dependent variables and all the different qualitative variables, to verify if the distribution Waist-to-Height Ratio (WHtR) 0,51 (0,37 -0,73) 0,41(0,41-0,73) 0,47 (0,37 - 0,68) Albumin (g/L) 45,44 (39 - 52) 45,54 (39 52) 45,34 (40-50) 9. Marcus PM. Assess_ment of cancer sc_:reenlng: a primer [ Internet]. 44, Pleb_anl M. Quality in laboratory medicine: an unfinished journey. J Lab
was balanced or not, and if necessary, a corrective method was app“ed to adjust the unbalance of the C|asses’ by mod|fy|ng the Origina| size Lipid Accumulation Product (LAP) 28,82 (2,75 - 202,98) 3,92 (3,92 - 202,98) 15,29 (2,75 - 77,48) Apolipoprotein A1 (mg/dL) 147,34 (93 - 230) 136,38 (93 - 230) 158,29 (109 - 220) BetheSda (MD) National Cancer Institute (US), 2019 Now. Chapter 2, Precis Med 2017,263
of the wholo trining data. it R s e e e L e Behind the scenes 45:Latzol M, & Latzol M. (2024, February 21) Benefis oflaboratory
- . - - . . - > & "/, 3 &y y 3 T4y -ns (M J 5 - g ) b - g d ) - p - . - - . . .
4. The absent cases were detected, and an imputation treatment was implemented, either with the median or not, or with the most frequent Body Shape Index (BSi) 0,08 {0,06-0,1) 0,07 (0.07-0,1) 0,08 (0,06-0,08) Forrtin (ng/mL) 5391 (5.3 457.) 117,98 (3.6-257.1) 20,85 (5.3 3307) 10. Mba, A. B. (2024, Feb_ru_ary 21). Shifting from reactive to proactive automation - E_SSERT Robotics. ESSERT Robotics - The futur_e of
values. Conicity Index (Cl) 1,23 (0,94 - 1,53) 1,06 (1,06 - 1,53) 1,16 (0,94 - 1,48) Globulin (g/L) 25,79 (18 - 39) 25,51 (18 - 33,6) 26,08 (19 - 39) healthcare: A prescription for Cost-Effective Wellness. BEAM robot automation. https://www.essert.com/blog/lab-automation/
5. Allthe training and validation sets were analyzed, to detect variables with a variance of zero or close, because their variability will be similar or Lipoprotein (a) (mg/dL) 32,6 (9,99 - 158,58) 39,61 (9,99 - 158,58) 25,59 (9,99 - 112,04) Diagnostics, Inc. https://beamdx.com/blog/shifting-from-reactive-to- advantages-laboratory-automation/
- . . - . . . Total Protei L 71,23 (59 - 83 71,05 (59-78,3 71,42 (64-83 i — —g— inti — - - i — i i
very low and they will bring noise. Table 2. Anthropometric indices and ratios, displayed as the mean value of each Ai‘;(lufft;*m (g/L) - 3(;0_311: - 53((39_311)) - ((30_311)) proactive healthcarg a-prescription for-cost ef‘feotwg_ wellness 46. Chung MC,_et al. Implementathn of.Automated Calculation of Free_
6. The atypical values (outliers) that can affect the distribution of the variables were detected in the quantitative variables of the training set, to parameter with the corresponding minimal (Min) and maximal (Max) value, for all S 08 8 70 e 0E- 70 S 11. The Shift from Reactive to Proactive Healthcare | Cognitive. (nd.). and Bioavailable Testosterone in Epic Beaker Laboratory Information
apply corrective measures and, if very atypical values were found, the imputation of atypical values was studied, determining firstly the cut-off patients and by gender: male and female. ALT (1U/L) 22,39 (7-88) 26,24 (8-88) 18,54 (7-62) https//www.cognitivesystems.com/the-shift-from-reactive-to- System. J Pathol Inform. 2017 Jul 258:28
value that indicates the abnormality of the variable, and the median was used as a replacement value for those observations that were above SSHTE:E;B 1222‘35(3194 1557())) 16286'55;((1101‘416275’0) 11:6832“(319196 12‘(’31)) proactive-healthcare/ 47. Forest JC, et al. The Laboratory Information System (LIS):

the cut-off.
7. The initial binary logistic regression (logit) was estimated by the general linear model (GLM) algorithm, with the argument family = binomial
(link = “logit”), because the dependent variable is binary categoric, and the threshold to classify the attribute depended on what we wanted to

TSH (mIU/L)

2,59 (0,22 - 40,22)

2,29 (0,27 - 40,22)

2,88 (0,22 - 40,22)

T4 Free (ng/dL)

1,05(0,63-1,7)

1,06 (0,63 - 1,56)

1,03(0,63-1,7)

Total Cholesterol (mg/dL)

194,02 (120 - 302)

196,54 (135 - 302)

191,5 (120 - 268)

Cholesterol HDL (mg/dL)

60,01 (31 - 95)

50,82 (31-95)

69,2 (42 - 95)

Cholesterol non-HDL (mg/dL)

134,01 (53 - 265)

145,72 (53 - 265)

122,3 (53 - 185)

12. Flipping healthcare on its head: Moving from reactive and episodic
to proactive and predictive. (n.d.). Healthcare Communications -
Patient Communication Software for the NHS. https://healthcare-

I-Application to the clinical chemistry laboratory. Clin Biochem. 1985
Apr18(2):78-84
48.Kim K, et al. Economic Evaluation of Total Laboratory Automation in the

Cholesterol LDL (mg/dL)
Cholesterol VLDL (mg/dL)

115,86 (35,4 - 223,49)
18,15 (6,6 - 74,44)

123,82 (35,4 - 223,49)
21,9 (6,8 - 74,44)

107,89 (35,4 - 173)

communications.com/flipping-healthcare-on-its-head-moving-from-
14,41 (6,6 - 32,66)

Clinical Laboratory of a Tertiary Care Hospital. Ann Lab Med. 2022 Jan

predict (a priori the cut-off point was 0.5, because it is the standard cut-off to classify as healthy and sick).

Table 3. Selected laboratory data, displayed as the mean value of each parameter

8. The logit model achieved was evaluated through the following methods: assessment of the influential values and possibly atypical from the o th ¢ (M - o e EA Triglycerides (mg/dL) 96,48 (33 -603) 120,32 (34 - 603) 72,64(33-209) re_acti\_/e—and—episodic—to—proactive—and—predictive/ o 1;42(1_)389-95 _ \
residues of the logit model; multicollinearity analysis —to evaluate the presence and the magnitude of strong linear relationships between ‘a":fj bt ee°n°c'|r::_5::a’?ed::‘% rf'::r::l‘: (Min) and maximal (Max) value, for all patients Vitamin B 12 (pg/mL) 41597 (221-1002) | 392,87 (221-1084) | 439,58 (262-1092) 13. Historical | GMS. (n.d.). https//www.cmsgov/data-research/statistics- 49.Barreiro FJ, et al. Algoritmos. 1a ed. Sant Cugat del Vallés. Roche
predictive variables (independent variables) in the model—; goodness of fit —to determine if the model is valid and adequate for its use in va ' ; Xﬁi@ggfﬁﬁfm‘ﬁgm” 2807;2(’1(222182)18) 2653;1((2),23:1845)18) 30;12;1(3,1;381,)29) trgnds—and-reports/namonal—health—expend|tur_e—data/h|stor|cal Dlagn_ostlcs. 2008. 45_7p )
decision making or in making predictions—; calculation of the importance of the predictive variables in the model, considering their weight - pylor 16 Ab. (U/mD) 195(0.328.01) 2.15(0.328.01) 1721030 8.01) 14. Witters, B. D. (2024, September 9). In US, affording healthcare 50.Barreiro FJ, et al. Algoritmos. 2a ed. Sant Cugat del Vallés. Roche
through the decreasing of the mean average precision and the Gini decreasing average; as well as the final validation for the model with the ) TR TR s e Rheumatoid Factor (Ul/mL) 8,86 (3,99-210) 12,44(3,99 - 210) 5,29 (3,99-12) more of a struggle since 2022. Gallup.com. https//news.gallup.com/ Diagnostics. 2011. 491p.
validation set of the 20%, to determine the sensitivity, specificity, area under the receiver operating characteristic (AUROC) curve, positive —— — —— FSH (miU/mL) NA (0,29 - NA) (-) 42,88 (0,29- 175,54) poll/646994/affording-healthcare-struggle-2022.aspx
predictive value (PPV), and negative predictive value (NPV). Insulin (RU/mL) ZGI T SRS 05) ARy o) Z52 eV = ST 15. Brenan, B. M. (2024, February 7). Record high in U.S. put off medical care

- . - - PTHi (pg/mL) 41,71 (10 - 140,6) 42,99 (14,4 - 85) 40,43 (10 - 140,6) . .
9. The cut-off point was optimized, to finally adjust the binary logistic regression model. 10-2?:254'0 Ll;!il:\mdn:iitilr?\zll o?l;slll?:na)y::da;::(?n:;??R/I:?(I)uiacl)::ag: Zﬁra';"'t?;z:swa';ztge TSH (mIU/L) 2.59(0,22-40.22) 2.29(0.27-40.22) 2,88 (0.22-40.22) due to costin 2022. Gallup.com. https//news.gallup.com/poll/468053/
10. The final evaluation of the binary logistic regression model was performed with the optimal cut-off point. a P | 9 d fernal ' P y T4 Free (ng/dL) 1,05(0,63-17) 1,06 (0,63-1,56) 1,03(0,63-1,7) record-high-put-off-medical-care-due-cost-2022.aspx
gender: male and remale. AFP (ng/mL) 2,89(1,09-16,4) 3,1(1,09-164) 2,68 (1,09- 15,3) 16. Hacker K. The Burden of Chronic Disease. Mayo Clin Proc Innov Qual
Beta-hCG (mU/mL) 1127,26 (1,99 - 85483,2) NA 1127,26 (1,99 - 85483,2) . . _
Second, several combinations —up to 1 x 10%°—, were performed to find most significant groupings of laboratory determinations —mainly for the 5 CA19.9 (U/mL) 8,42 (1,19 - 56,39) 39,76 (1,19- 56,39) 9,84 (1,19 - 45,64) 17 Outc(;;)_mesk2054 iar; ig,g(l).lp 1;9 Kl d . iting list
thyroid function, but also for all other body functions and systems involved and/or related with them, this is, both causes and/or consequences—. CA125 (U/mL) 13,96 (2,6 - 50,5) NA 13,96 (2,6 - 50,5) - van@innexenk, et a. ressing backlogs and managing waiting lists
CEA (ng/mL) 1,49 (0,39-4,3) 1,59 (0,49- 4,3) 1,39 (0,39- 3,15) during and beyond the COVID-19 pandemic [Internet]. Copenhagen
. ) . . . . . Total PSA (ng/mL) 1,23(0,07 - 12,86) 1,23(0,07-12,86) AL (Denmark): European Observatory on Health Systems and Policies;
Third, several calculations were performed, mainly those related with thyroid ratios (Table 4). We selected the ones that were Evidence-Based Free PSA (ng/mL) 0,36(0,01-1,39) 0,36 (0,01 - 1,39) NA 2022. (Policy Brief, No. 47.)
Laboratory Medicine (EBLM). In this way, performed thyroid ratios were: free T4 hormone-to-thyroid stimulating hormone (FT4-to-TSH) ratio?®, and 4 Creatinine (mg/dL) 0,88 (0,56 - 1,78) 0,99 (0,62 - 1,78) 0,77(0,56-1) ' Y g .
FT4-to-TSH) rati ¢ t ; d’ d o5 ) ’ Glucose (mg/dL) 95,05 (74 - 142) 96,78 (75 - 142) 93,33 (74 - 125) 18. Top 10 Chronic Conditions Affecting Older Adults. (2024, May 30).
(FT4-to-TSH) ratio as a function of gender and age®. HbALc (%) 528(36-7.2) 5,34(36-7,2) 5,22 (4,4-6,2) https//www.ncoa.org/article/the-top-10-most-common-chronic-
- Serum Iron (ug/dL) 92,16 (13 - 237) 95,05 (21 - 206) 89,28 (13- 237) L -
= conditions-in-older-adults/
. . . . . . L. - T 3 Total Bilirubin (mg/dL) 0,72(0,22 - 1,98) 0,76 (0,26 - 1,72) 0,68 (0,22 - 1,98) . . .
On the oztggr hand, a_II panent d_ata was comp_uted W|th two machlzriilearnlng (ML) algorithms, such as !Ewdenqe—Based Laborator_y Med|0|ne Algorlthm ) Direct Bilirubin (mg/dL) 0.23 (0,09 0,65) 0.24(0,09-0,58) 0.22(0,09-0,65) 19. Serial vs Parallel Jobs : High Performance Computing. (n.d.). https://hpc.
(EBLMA)?426 and Artificial Intelligence Recursive Algorithm (AIRA)?*?” —poth developed by Blueberry Diagnostics (Barcelona, Spain) in 2020 to help in = Indirect Bilirubin (mg/dL) 0,49 (-0,43 - 1,36) 0,53 (0,17 - 1,36) 0,46 (-0,43 - 1,35) nmsu.edu/discovery/slurm/tasks/serial-vs-parallel/
COVID-19 diagnosis?®3'—,toimprove both sensitivity and specificity. EBLMA includes several functions —sub-algorithms— to detect the following conditions: ] Urea (mg/dL) 35,31 (17-62) 36,96 (19-62) 33,66 (17-51) 20. Stillman RC, et al. Clinical Decision Support Tools Improving Cancer
hypothyroidism (Hypo) and subclinical hypothyroidism (sHypo), hyperthyroidism (Hyper) and subclinical hyperthyroidism (sHyper); and also, the primary and - 2 Egz‘iﬁﬁ’fn:’g/dm 165’4085((72’913 '12;':)3) 175259(:355377 '12;";3) 15‘;7212‘(72'913 '723;8’ Care. Seminars in Oncology Nursing;34(2).2018:158-167
secondary subtypes of these diseases. Besides, AIRA is an algorithm that computes in a recursive way all the values from O to 1007 for both sensitivity = Urine Albumin (/L) 0.11(0,04-0.82) 0.11(0,04-0.32) 0.11(0,04-0.82) 21. Miler M, et al. A model for results comparison on two different
and specificity to find the optimal cutoff values for low, moderate (moderate-low and moderate-high), and high-risk results. Then, parallel approximations Urine Creatinine (g/L) 1,38(0,35-3,92) 1,56 (0,39-3,92) 1,2(0,35-3,42) biochemistry analyzers in laboratory accredited according to the ISO
to optimize sensitivity (Se) were conducted. Afterwards, serial approximations to enhance specificity (Sp) were also performed. Finally, Cost Effectiveness 1 Urine Density (g/L) 1020,22(1007-1034) | 1020,88(1008-1032) | 1019,55(1007-1034) 15189. Biochemia Medica-October 2009
. . . .. . 0. . . .. . Urine pH 5,76 (5- 7,5) 5,82 (5-7,5) 5,7 (5-7,5) T - .
Ratio Effect Bo<_)st|ng Recu_rswe Optimizer (QEREBRO) —dev_eloped b;_/ Kience (Wllmlngto.n, DE, U.S._)—, adjusts result_mg pred|c_:t|ve \_/alues —_the p-value— with Uiing Letkocyles 051 (0-5) . 05810:2) 22.Lippi G, et al. Evaluation of mean platelet volume with four
the cost-effectiveness ratio (CER) —correlation of the net difference in the costs of two interventions to the net difference in their effectiveness—. @) Ui fiidies 0,05(0-1) 0,03(0-1) 0,07(0-1) hematological analyzers: harmonization is still an unresolved issue.
0 Uins Slucos T So8(0.2 Sl Blood Coagulation & Fibrinolysis 26(2)p 235-237, March 2015
The training set was very heterogenous, as it included results analyzed by different suppliers for the same laboratory determinations —Sysmex, Horiba, 0 5 4 6 5 10 Ui otene o709 0709 S050.5 23. About HEOR. (n.d.). Ispor.org. https//www.ispor.org/heor-resources/
Roche Diagnostics, Siemens Healthineers, or Beckmann Coulter, among others—, with their own systems and reference values. So, the variability and the ) ) . Urine Urobilinogen 0,04 (0-2) 0,05 (0-2) 0,03 (0-2) about-heor
potential biases of the results obtained by this way may be too high, thus affecting the quality of the results. In this way, to avoid these potential biases Thyroid-Stimulating Hormone (mlU/L) Urine Urobitin 0(0-0) 0(0-0) 0(0-0) 24. Santotoribio JD, et al. An innovative evidence-based laboratory
that can alter the results — and consequently, the accuracy of the algorithm—, the present study was designed with one single laboratory —Laboratorio _— f'i:izz‘iiie“s ggiigi; 333233 gij:gi; medicine (EBLM) test to help doctors in multi-cancer early detection

Figure 6. Sample graphic for the thyroid function basic assessment shared with
healthcare professionals to validate the usefulness of this new approach to a
routine blood test —diagnostic accuracy, non-invasiveness, time savings, cost
savings, turnaround time for results, ease of interpretation of results, or savings
on additional complementary tests, among others—. The graphic for the thyroid
function shows a white dot corresponding the thyroid stimulating hormone (TSH)
—plotted on the X-axis— and the free T4 (FT4) hormone —plotted on the Y-axis—,
over a colored background (if any value is greater or smaller than X-axis or Y-axis
ranges of the graphic, the dot is colored in red and placed over the corresponding
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Once all results were obtained, all those that exhibited abnormal values —outside their reference ranges— were reprocessed, to make sure that they were Correspondence: sergio.calleja@kience.com; adriaroca@blueberrydx.com; josedsantotoribio sspa@juntadeandalucia.es. 194 Y

not obtained due to technical errors and were real and potentially pathological. When all laboratory determinations were finished per each patient, they were
processed by the last version of the above-mentioned algorithm giving their final result as well as determining the final accuracy with a validation set of 152
patients. In turn, all patients with suspicious findings were referred to the corresponding medical centers for confirmation and subsequent classification in
each of the groups —case and control—, designed for the biostatistics upcoming phase. Patients attended follow-up visits in one year.

Echevarne (Sant Cugat del Vallés, Barcelona, Spain)—, and consisted in a randomized controlled trial (RCT) with a target sample size (n) of 300.

Table 5. Raw laboratory data, displayed as the mean value of each parameter
with the corresponding minimal (Min) and maximal (Max) value, for all patients
and by gender: male and female. The data for this study comes from the results
obtained from a few of these laboratory determinations (see selected laboratory
determinations in Table 3), since the main approach of this study is to generate
the cheapest and universally useful panel possible for as many of these diseases
as possible.

All patients included in the RCT were recruited through three medical centers in Barcelona (Spain). Patients had to accept and sign the informed consent,
the ethics committee approval, and the test requisition form (TRF) —an example of the new TRF designed for the upcoming RCT that will be performed in
the U.S. with Empire City Laboratories (Brooklyn, NY, US) is shown (Figure 4)—. This TRF corresponds to the MCED trial** —with 90 laboratory determinations
included—, from which this other study was developed —by using only 2 routine laboratory determinations of the total analyzed—. In the case of the present
study, although target sample size was 300 patients, we decided to enroll 314 patients to allow some backup. However, according to the inclusion and
exclusion criteria (Figure 3), 50 patients were initially excluded from the study, because they had ongoing clinically diagnosed pathologies, symptoms or
signs, so the sample size dropped to 264 patients. From this new study population, 110 patients were excluded because they didn't show up at the clinical
facility for any of the follow-up visits —this is a critical point to improve for the upcoming RCT, since the cost of each patient is very high and for this RCT
almost a third of the patients already tested were lost—, so the new n consisted of 154 patients. From this new n, 2 patients were excluded, because some
of their laboratory parameters and/or clinical information were wrong or incorrect. Thus, a final n of 152 patients was achieved. In this final n, both genders
(male and female) were equally represented and the mean age of the participants was 53.34 years, being 54.64 (40 - 82) in the male population and 52.03
(41 -77) in the female population (Tables 1-5).

Urine leukocytes, urine nitrites, urine protein, urine glucose, urine ketones,
urine urobilinogen, urine urobilin, urine red blood cells and urine hemoglobin
are expressed as O for “no/none”, 1 for “positive +”, 2 for “positive ++” and 3 for
“positive +++”.
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Patient’s blood samples were obtained from October 2021 to June 2023. Blood samples were obtained by peripheral venipuncture in all participants. All
analytics were performed in Laboratorio Echevarne. After centrifugation of the blood samples, all the analytes were quantified. The serum hormones were
measured by Atellica analyzers (Siemens, Munich, Germany). The majority of the tests were performed within two days after samples were obtained.
Therefore,itisimportant to note that the laboratory where the RCT was performed does not have Roche Diagnostics analyzers —as one of the main objectives
of the RCT—, so false positives (FP) and false negatives (FN) could occur since most major studies were conducted in hospitals using these equipments. Thus,
the present study could have an additional bias due to the difference between the analyzers used in the modeling process of the algorithm and the RCT.
In this way, although several previous correlation studies alerted about potentially moderate differences in the performance between different reagent
vendors —as mentioned above—, the reason why the validation of the algorithm was done in a lab with no Roche Diagnostics analyzers was to validate
also its robustness and overall performance against different analyzers from different vendors. Therefore, in the upcoming clinical trial of 26,000 patients,
several parallel studies of 120 patients will be performed by analysing blood and/or urine samples with different vendors to achieve correlation coefficients
and curves, in order to further evaluate their overall robustness.
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