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BACKGROUND RESULTS

This new approach to a routine blood and urine test has detected all the cases of every stage of kidney disease —grade 1, grade 2, grade 3a, grade 3b,
grade 4, and grade 5 (kidney failure)—, in the randomized controlled trial (RCT) validation set, as can be seen in Tables 6 and 7.

Introduction

- 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 renal 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 renal function diseases, such as the grades of chronic kidney disease (CKD) —grade 1,grade 2,grade I
3a, grade 3b, grade 4, and grade 5 (also known as kidney failure)—, has become a serious global concern?®. Kidney failure (KF) is the final grade of CKD.

Given that the prevalence of Helicobacter pyloriinfection in the raw laboratory data is very low (Table 3), 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*. 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 chronic kidney disease (CKD) —in people between 45 and 64 years and in people with 65 years and older—, in the U.S,, as well as their main risk
factors —overweight, obesity, metabolic syndrome (MetS), and type 2 diabetes mellitus (DM2)—.

nclusion 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

In Table 6, the results are displayed for the following groups: the training set was tested for all 22 laboratory determinations, but with different providers
with their own reference limits and the validation set was tested for the same 22 laboratory determinations, but all of them were performed by the same
providers. The sample size (n) of the training set was 36,964 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 97.03% and 89.92%, respectively. The estimated area under the receiver operating
characteristic (AUROC) curve was 92.17%, and the positive predictive value (PPV) and the negative predictive value (NPV) were 90.59% and 96.82%,
respectively (Table 6).
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- According to some estimates, reactive health accounts for more index (VAI) —which are indicative of overweight and obesity—; and/ n:= 264 . . L . . . .
than 757g°f healthcare spending in the U.S.? —‘ —‘ —‘ —‘ or (VAD 9 y Didmt sh . 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 the PPV
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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 were 20 years old and older, white/Laucasian ethnicity, and with moderate-to-high Income.
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 will y sereening . Patients who didnt t the inclusi iteri " f th n = 154 Renal Function Training Set Validation Set Table 6. Overall sensitivity (Se), specificity (Sp), AUROGC, positive predictive
be for the patient®'°. Nonetheless, many of these diseases have few Lead Time ) fc?llclaevl:/]ir?gvc\;lritoeri;' 't meet the inclusion criteria or meet any of the Lack of laboratory Sample Size (n) 36,964 152 value (PPV) and negative predictive value (NPV) results obtained in both the
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or no symptoms in the early stages and the patient is not aware of Disease detected Disease . : ; parameters and/or Se 97.03 100.00 a ’
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. ry early stag ymp PP - Patients that didn't show up at the clinical facility in any of the Participants finall AUROC i L performing several approximations until find the best cost-effectiveness ratio
and when treatment is most likely to be successful. ) o . . ) . foll isit articipants finally PPV 90.59 100.00 - - - - -
: - Figure 1.Lead time is the duration of time between the detection of the disease Ollow-up VisIts. 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 96.82 100.00 - - - -
das th lution f I d healthier life'®2 but al via screening tests and the time of its usual diagnosis after symptoms or signs 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 appear and a patient goes to the doctor. It plays a critical role in the detection clinical information.

the best way to reduce healthcare-related costs'°'2 The preventive
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model is defined as the routine care that the patient receives to
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pancreatic endocrine diseases —metabolic syndrome (MetS), insulin resistance (IR)—; and renal function diseases —chronic kidney disease (CKD)—. Besides,
AIRA is an algorithm that computes in a recursive way all the values from O to 100% for both sensitivity and specificity to find the optimal cutoff values
for low, moderate (moderate-low and moderate-high), and high-risk results. Then, parallel approximations to optimize sensitivity (Se) were conducted.
Afterwards, serial approximations to enhance specificity (Sp) were also performed. Finally, Cost Effectiveness Ratio Effect Boosting Recursive Optimizer
(CEREBRO) —developed by Kience (Wilmington, DE, U.S.)—, adjusts resulting predictive values —the p-value— with the cost-effectiveness ratio (CER) —
correlation of the net difference in the costs of two interventions to the net difference in their effectiveness—.

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.

Once all results were obtained, all those that exhibited abnormal values —outside their reference ranges— were reprocessed, to make sure that they were
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 (Table 6). 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.

Junta de Andalucia
Consejeria de Salud y Consumo

Hospital Universitario
Puerto Real

X

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)

Cholesterol LDL (mg/dL)

115,86 (35,4 - 223,49)

123,82 (35,4 - 223,49)

107,89 (35,4 - 173)

Cholesterol VLDL (mg/dL)

18,15 (6,6 - 74,44)

21,9 (6,8 - 74,44)

14,41 (6,6 - 32,66)

Triglycerides (mg/dL)

96,48 (33 - 603)

120,32 (34 - 603)

72,64 (33 - 209)

Vitamin B 12 (pg/mL)

415,97 (221 - 1092)

392,37 (221 - 1084)

439,58 (262 - 1092)

Vitamin D 25-OH (ng/mL)

28,71 (12,03 - 104,18)

26,93 (12,03 - 104,18)

30,49 (12,77 - 88,29)

Table 3. 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. 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 +++”. The data for this study comes from
the results obtained from a few of these laboratory determinations (see selected
laboratory determinations in Table 4), since the main approach is to generate the
cheapest and universally useful panel possible for as many of these diseases as

possible.
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placed over the corresponding border). The background was colored according
what these levels mean once putted together in order healthcare professionals
could figure in an easy way how was patient’s renal function according current
worldwide guidelines, that is, by using a colored scale based on arisk stratification
from green (Risk O) to dark red (Risk 4).

Both eGFR and ACR have been calculated according Kidney Disease Improving

The graphics show a black dot corresponding the corrected calcium —plotted on
the X-axis— and the corrected magnesium —plotted on the Y-axis— (for the Ca-
to-Mg ratio), the corrected calcium —plotted on the X-axis— and the phosphate —
plotted on the Y-axis— (for the Ca-to-Ph ratio), the corrected sodium —plotted on
the X-axis— and the potassium —plotted on the Y-axis— for the Na-to-K ratio, and
the glucose —plotted on the X-axis— and the albumin —plotted on the Y-axis—
for the GLU-to-ALB ratio, respectively, 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 border). The background was colored
according what these levels mean once putted together.
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Figure 10. 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.

CONCLUSIONS

- This innovative non-invasive blood and urine-based biomarker algorithm holds promise in providing timely and accurate assistance to doctors
in the assessment —as well as screening—, of any grade of kidney disease —grade 1, grade 2, grade 3a, grade 3b, grade 4, and grade 5 (KF)—, even

The training set was very heterogenous, as it included results analyzed by different suppliers for the same laboratory determinations —Sysmex, Horiba Anti-CCP ab (U/mL) 0,73(0,43-10,3) 0,78(0,43- 10,3) 0,68(0,49-4,1) Global Outcomes (KDIGO) Guidelines, a global organization developing and in early stages, before symptoms and signs appear and when treatment is most likely to be successful*>*". It is particularly targeted to individuals
? ’ ’ H. pylori IgG Ab. (U/mL) 1,95(0,32-8,01) 2,18(0,32-8,01) 1,72 (0,39 - 8,01) H H = _ H. H H H H 5 H H H H H H H H
Roche Diagnostics, Siemens Healthineers, or Beckmann Coulter, among others—, with their own systems and reference values. So, the variability and the e Fastor UL PXTIEE BT 10 IR implementing evidence-based clinical practice guidelines in kidney disease. ag_;ed 40 year§ and abc_;ve. Inthis way, the test fanablc_es the Qetectlon of kidney dlse_ase at any grade, as well a_s their pos_5|ble causes am?l associated
otential 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 FSH (miU/mL) NA (0,29 -NA) ) 42,33 (0,29- 175,54) diseases, which are linked to the renal function. Itis specially relevant for those diseases related to overweight, obesity, and metabolic syndrome
p y y may gn, 9 q y Y p 0 s . . . . . - .
that can alter the results — and consequently, the accuracy of the algorithm—, the present study was designed with one single laboratory —Laboratorio Insulin (uU/mL) 7,76 (1,37 - 37,05) 8,04 (1,37 - 26,73) 7,5 (3,01 -37,05) (MetS), as they are closely linked to kidney disease and/or are considered risk factors for it>. Even though the Se and Sp achieved were of 100.00%,
- T . . . : ) ) PTHi (pg/mL) 41,71 (10 - 140,6) 42,99 (14,4 - 85) 40,43 (10 - 140,6) 8 8 . : . . ) R ;
Echevarne (Sant Cugat del Vallés, Barcelona, Spain)—, and consisted in a randomized controlled trial (RCT) with a target sample size (n) of 300. TSH'(r:,Ur,nL) 2,59(0,22-40,22) 2,29(0,27-40,22) 2,88(0,22-40,22) 7 7 It must _be considered that the Iaboratqry where the test vyas _performgd was not equpgd Wl.th Roche Dlagnosn_cs analyzer.s. Thus, the obtention of
ey — 1.05(0,63-1.7) 1,06 (0,63 1.56) 1,08(0,63-1.7) s . 5 . these high results may be due to a possible ease from our side in assessing the renal function with a small sample size (152 patients).
All patients included in the RCT were recruited through three medical centers in Barcelona (Spain). Patients had to accept and sign the informed consent, AFP (ng/mL) G o Ll SO e (BTN £ s £ s » This RCT shows the achievement of a routine, affordable —accessible to low-income and underserved populations—, and high accurate blood
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 z:ti:gfu(/mt;mu 11287;12;((11,1999.:;:3)3,2) . 76(1N12 = 11297;3246((11,1999-;52‘81?,2) i s o and urine test. The panel maximizes diagnostic yield while minimizing costs. The selected analytes can detect early signs of kidney disease,
) X m Y , - , b , = ; y " - g s, g - - - - - - - - - _ . - _
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 CA 125 (U/mL) 13,96 (2,6 - 50,5) NA 13,96 (2,6-50,5) $ 3 o g 2 m(tjhos:jt ll'equn'_llngl e)fcﬁgnswe I‘?" mvaswe_ prﬁacfedul_'gls. Besm?es, by fo?usAlngz on higg Iprbevalince dISiaSGS ?ndslelec;tmgdana_lytets trlat:rle bOt: IOWI CESt
included—, from which this other study was developed —by using only 22 routine laboratory determinations (urinalysis included) of the total analyzed—. In CEA (ng/mL) 1,49(0,39 - 4,3) 1,59 (0,49-4,3) 1,39 (0,39 - 3,15) j j and wi eg/_aval able, hls par;‘e is ioonr:)mlga_ y eac;sl eona arlglge scale. Automated laboratory systems for blood and urine tests help reduce labor
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 l‘:if;:(‘:j’;’t)’ 1(;231‘?60071'_112;3896)) 16239;((060(;1-.112’326)) = . = . costs ahn increase t roglg putb, urthel;] rllvrl1ng own oyer: COStSB | Idwid di ; derabl 0N Of i lation thi
e nlusion o cxcson creis (gure 3, 50 patien were iy oxlicd from sty bocaee thy hadongomacirical dognosed paologes, | [t T T T T e o s searvn s o 500 (0 100 o e e
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 Glucose (mg/dL) 95,05 (74 - 142) 96,78 (75 - 142) 93,33 (74-125) gd : ) :’ - ' gonly - - g y y
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 :b“cl(%)( P ;ézfs(?ig_Z§;) 955'3;5(2?’;52) 859,2228((‘2:_2,327)) 9 '|a'ﬂ st'l:srf‘;E)L_SéSte;nts;‘_Ol‘ Ul‘lnla ySITa bl id t ti ina. Thi lier detecti d t of di bef
. . . B . . . . erum Iron (u : - : - , - . e affordability of this panel could enable wider access to routine screening. This ensures earlier detection and management of diseases before
thisRCT alm.ost athird of the patients already tgs_ted_were Ios.t ,80 the new n cor_15|sted of 154 patients. From this newn, 2 patients were exclgded, because Total Bilirubin (mg/dL) 0.72(0.22-1,98) 0.76(0,26-1.72) 0.68(0.22-1,98) e they progress into more severe, costly conditions, ultimately reducing the economic burden on both patients and healthcare systems
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 Direct Bilirubin (mg/dL) 0,23 (0,09 - 0,65) 0,24(0,09 - 0,58) 0,22 (0,09 - 0,65) 7 . ) o o 4 ’ . - . N .
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 Indirect Bilirubin (mg/aL) 0,49(-0,43-1,36) 0,53(0,17-1,36) 0,46 (-0,43-1,35) 3 ¢ _ » Implementing this minimum diagnostic panel as part of routine care has demonstrated significant economic benefits, both at the individual and societal
52.03 (41 - 77) in the female population (Tables 1-5) Urea (mg/dL) 35,31 (17-62) 36,96 (19-62) 33,66 (17-51) E 3 levels, because early detection leads to more cost-effective treatment strategies and prevents progression to more severe disease states,
BUN (me/dL) 16,48 ((7’93-2&9;3) 17,25 ((8:87*28’9;3) 15,71((7’93'23;8) E o) £ reducing hospital admissions and complex interventions“®. Also, by focusing on preventive care, this panel reduces the overall cost burden on
Uric Acid (mg/dL) 5,05(2,1-10,3 5,89(2,7-10,3 4,22(2,1-7,7 g 2 I - 48 . - - -
Patient’s blood and urine samples were obtained from October 2021 to June 2023.Blood samples were obtained by peripheral venipuncturein all participants. Urine Albumin (g/L) 0,11 (0,04-0,82) 0,11(0,04-0,32) 0,11(0,04-0,82) £ 3 zgalthcar_e systems, s_hlftmg resourceis a‘;lyay frofm expe_nsklv:, Iate-s‘:age;‘ trea_tmentski:In this wzy, egrl_y dlagno_sl;s a!nd manhangemenrI of chron!c
All analytics were performed in Laboratorio Echevarne. After centrifugation of the blood samples, all the analytes were quantified. All the serum electrolytes, 3’?“83’%?‘:‘"9{%’” 10;?22“:’13650'73’??34) 102652 é‘:foisf*?i)sz) 1011525(&_?;33(;3’4120)34) 2 lseas:s ;:mprove p_a_tle?st outcomes, leading to fewer sick days and enhancing workforce productivity, contributing to the overall economic
. .. . . . . . . rnn nsi , - ! - B - 1
proteins, as well as the remaining serum and urine analytes were measured by Atellica analyzers (Siemens, Munich, Germany). Urinalysis was performed by Urmip,i = () 576(5-7.5) 582(5-7.5) 57(5-7.5) . growth ot communities " . . . . . . . . .
Sysmex analyzers (Kobe, Japan). Some of these analytes were tested with different analyzers from other providers during the study, because the laboratory Urine Leukocytes 0,31(0-3) 0,04(0-2) 0,58 (0-3) 100 10 120 130 140 150 160 170 0 100 R 400 - The establl_shment of a universally accessible, aﬁordable diagnostic panel contributes to C_I(_)smg the healthcare gap m_lo_vy e_m(_j mld_dle—m(_:ome countries.
changed them during these years, but that's not a big problem for us becuase is in accordance with one of our main objectives (to test the algorithm efficiency Urine Nitrites 0,05(0-1) 0,03(0-1) 0,07(0-1) Corractar S (i o By addressing the most common and preventable diseases at a fraction of the cost of traditional healthcare models, this initiative aligns with global health
with different providers to see how it works with all of them). The majority of the tests were performed within two days after samples were obtained. Therefore Urine Protein 0,03(0-2) 0(0-0) 0,07(0-2) goals such as universal health coverage (UHC)* and the Sustainable Development Goals (SDG)%°, particularly those focused on reducing premature
I ’ . . : . ’ Urine Glucose 0,01(0-2) 0,03(0-2) 0(0-0) Fi 7, 8 and 9. Sample graphics for the calcium-to-magnesium (Ca-to-M i i i 51
it is important to note that the laboratory where the RCT was performed does not have Roche Diagnostics analyzers —as one of the main objectives of the Urine Ketones 007(0-3 007(0-3 008(0-3 'gures 5, ’8. d 9. Sample graphics for the c et o-magnesiu (c to 9) mortality from k'd“e¥ disease®. . . . .
7 C3) 070 3) 08(0-39) ratio, the calcium-to-phosphate (Ca-to-Ph) ratio, the sodium-to-potassium (Na- - On the other hand, this study also underlines the need to encourage healthcare professionals to explore how Evidence-Based Laboratory Medicine
RCT—, so false positives (FP) and false negatives (FN) could occur since most major studies were conducted in hospitals using these equipments. Thus, Urine Urobilinogen 0,04(0-2) 0,05(0-2) 0,03(0-2) to—Ki ratio. and the glucose-to-albumin (GLU—to—’ALB) ratio. respectively. shared ’ udy und ) ) urage P . P . . Y
- . . : . : Urine Urobitin 0(0-0) 0(0-0) 0(0-0) ) glu u » Fesp Y (EBLM)%25% and new technologies —mainly machine learning (ML) algorithms—, can help them to improve diagnosis accuracy, reduce medical errors
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. . with healthcare professionals to validate the usefulness of this new approach to 4 - . - -
In this wav. althouah | . Iati tudi lerted about potentiall derate diff in th f bet diff t t Urine Red Blood Cells 0,09(0-2) 0,03(0-2) 0,14(0-2) ' : and misdiagnoses, as well as avoid invasive procedures, while reducing healthcare-related costs.
Y, gh several previous correlation studies alerted about potentially moderate differences in the performance between different reagen Urine Hemoglobin 0.09(0-2) 0.03(0-2) 0.14(0-2) a routine blood and urine test.

- 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®*®’. 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®**"-°°, 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.
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Healthcare Costs Ki A ; A 7 = A - : A - ; ; A A A A A A A A A A A A
. . - . . . 1000 N West St, Suite 1200 TEST VALID FOR MEN AND WOMEN (NOT PREGNANT OR BREASTFEEDING), OVER 18 YEARS OLD. KIENCE INC. IS NOT = = A A A A A A A A A A A A A A A A A
- 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 e n!gﬂﬂge Wimington, DE 19801 71 RESPONSIBLE FOR THE RESULTS OF FAILURE TO FOLLOW THIS WARNING OR PROPERLY FOLLOW THE BELOW INDICATIONS. THE = = C & &
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, focancerdstecuon reloeKencecam HON-FRESENCE OF AN ALTERATION BOES NOTMEAN THAT T MAY NOT OCCUR I THE FUTLRE. A A A A o A A A A A A A A g - - - - - n - g
adUItS in fair Or poor health: and the uninsured are partiCUlarly Iikely to report prObIemS aﬁ:ord'”g healthoare in the |aSt year_- v_lgntlgnt Stx MFCED \?sl;zgtléftl\ﬂCDES\Sscarrwgnt-\lrg/:"’lve screening test (only requires blood and urine samples) for Multi-Cancer Early Detection (MCED), based on a routine blood and urine analysis a C a C a & a a & A A a a a a A A a A A - A A A
. . - est rRequisition Form and powere oth public and machine learnin; roprietary algorithms. It is able to accurately detect up to 42 solid and 5 Hematological tumors —accounting for 95.2% of A A A A A A A A A A A A A A A B A A A A A B
. 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 Patient Information a '“il“:j &“pis“v%m-?sdff,“even‘ " eiafjf\ﬁ’;’qigf’m;r! iy?nrrﬁ75 ;,Epleaf’m e t‘feja?,;?eﬁrré‘ni’ostthliewﬁ) bﬁfu%esshffu..hEdd.‘t.‘onaluy, e v'em;‘» 5 lM‘?,Zé e g - - . c . - . . - - : - - - - - . - - - - - .
. Medical Record Number (MRN) checks up to non-malignant diseases linked to the major complex functions, body systems and the whole metabolisms, with thethighest‘prevalénce in the population, many D
getting healthcare they needed because of the cost®*!°—. il i) ot o o e oo s o e i s e Rt W 0 .2 4 A : : A : : : : : : : : : : ; : : : : : : : A
- Notably six in ten uninsured adults (61%) say they went without needed care because of the cost®. I e Pationt Profile e < < - & = A - 8 A - 8 8 - 8 8 - - 8 A - 8 A - 8
- 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 __ e i e e o K e e oty vt s o) Vet St e o o i, n A " A A A A A A A A A A A A A A A A A A A
- - - - - - - - - ity: ate: annua his recommendation is based on the following facts: extensive scientific data supports that early cancer detection saves lives?, the non-invasiveness and the wide
including debts owed to credit cards, collections agencies, family and friends, banks, and other lenders to pay for their healthcare costs® with — — > propPT——— Sordabity o Verent x WCED tes. vennt 5 NCED covers 43 ol + 5 hematalogical ot accouning 20881 perGellzotnemcapcer cosestypes woricwice, Around o B C B ; § : - - : : - : : ; - : ; ] : - - :
. . . . . . . . percent of all cancer deaths come from cancers for which there are currently no proven screening tests? and are often diagnosed at an advanced stage when they can be harder A A\ A A B A A A A A A A A A A A A A A A A A A A
disproportionate shares of Black and Hispanic adults, women, parents, those with low incomes, and uninsured adults saying they have healthcare debt—. e e {Iwetat ; o ’ ' . e 2 = . . - . . . . 2 . . 2 . - . . - . 2 .
Gender at Birth  Race & Ethnicity HrL‘lS\Nr/t‘LfTL‘;?(S)RRESP()ND\N(] FIELDS OF PREVIOUS PAGE. A FASTING PERIOD OF 8 HOURS IS REQUIRED BEEORE THE BLOOD SAMPLE IS TAKEN. IN ADDITION, IT IS NECESSARY A B B A A A A A A A A A A\ A A A\ A A A\ A\ A A\
. . . . ‘:‘ Male D White/Caucasian D Black or African American D Hispanic/Latino/Mestizo/Mulatto I:‘ Asian Aﬁ;iﬁ\;\’\\l_)iéNuA}frHF\lTN?AoM;:; l%:#;&%;%ia%l‘\l ‘\?‘\gt}fA:A\/pH;BT\SHOULD BE TAKEN FIRST THING IN THE MORNING OFTHE DAY“QF DELIVERY. FIRST, DISCARD A SMALL AMOUNT, C B 3 A B A A A A A A A A A A A A B A B A A A B
Chronlc, Morbld and Cancer—Precursor Dlseases, and Aglng |:| American Indian [] Alaska Natives [] Native Hawaiian or Pacific Islander [] other Menarche B C B C B C C A A A A A A A A A A A A A A A A A
. . . - - - - - e il eck* aist* ip* esting Heart Rate 0od Pressure (in mm lenarche is defined as the first menstrual period in a female adolescent. Menarche typically occurs between the ages of ani , with the average age of onset bein X
- The World Health Organization (WHQ) estimates that chronic illnesses account for half of the global disease burden'®, a figure that will only rise “&& all . tlm_k“ ! “d e et ‘”f female adolescent. Menarche typically occursyggiien the 20e g0 and 16, with the average age of onset being 12.4 A A ’ A C ’ ? A A z A A A A A A A - - g - - ; A
. o i . . . Feet Inches: Inches: inches: inches: Systolc Neck, Hi Waist Ci M t z ’ A A = A A z A A z A A A . A A z A ; z z . z
as the world’s population ages. Chronic diseases pose a unique challenge as they require proactive, planned and integrated care because they are T ——————————— ﬁk(F"pajrt‘ut;[a'suf'ffufffn 5e7[veraﬂs1ure[r?ﬁ?}uu"th“'d ot the ris and the € C € A A : A A A A A A A A A C A A : C A A
continuous and often caused by SpeCiﬁC and preventable health risks. [ Hypertension (HT) [] piabetes  [] Hypo/Hyperthyroidism [ Pemphigus [] Psoriasis [ Renal Insufficiency/Dialysis ] Other 2533(}”&?&”}2 ’F:?\;%meinygl[:'fotfyf::\l\\zﬁywwfdh‘: F,l?eii,,T,?,'f,ﬂVﬁ!;,ﬂ?!fl‘”lﬁiTi'lfmﬁnismtgif;‘_dff_tﬁi’ﬁ,ff”fil,”ffﬁ‘l B = C A A A A A A A A A A A A A A A A A A A
. 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 bt AL il e O S o B , = oo Cdermears you st ssnd with your foe together and your bock siignts you should nave SUQRGE your sies and C - - c C - - - - - . - - - - - - - - - - -
. . - - - - - - - - . . D Analgesics D Antacids/Omeprazole D Cortisone [:I Diuretics D NSABY D Opioids D Vitamins/Supplements D Other your abdomen relaxed; you should breathe normally, without holding your breath; you should try“to measure yourself in A A A A C C A A A A . A C a A A A A A A A A A .
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) front o a mirror; and you should nat measure yoursel afer eating. 2 = 2 = - n A ; A A ; ; n ; : A A ; A A ; A A ;
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 0 analgesics [ Antacidsfomeprazole [ Bith Contrlfertity Tréat, [ Corsone [ Diwretis [ NsDs [ viamins [ Other ;ﬁﬁﬁ?ﬂfﬁfiﬁf Lyﬂfﬁfgﬁii?;ﬂﬂ,ﬁ’ﬁ'i:ﬁ,md,mh“ inctuing e, vl b, muton, s nd gt A . 3 C ? A A ? A A ? C A ? A A A . A A . A
R . . . . . . 2 P 2 rocessed meat refers to meat that has been transformed through salting, curing, fermentation, smoking or other processes = B A A A A A A A A A A A A A A A A A A A
pOpU'atlon and these grow'ng numbers, It is Clear thIS model is not SUStaInablelQ. Patient LlfeSter Inormatlon . . é . - to c”mm,c flavour or improve preservation P\occ:sscd meat can include ham, salami, bacon and some sa.ﬁngci such as C (3 c =
Red/Processed Meat Consumption (Frequency)* Fruits & Vegetables Consumption (Servings)* Physical Activity (Level)* ﬂam:fwre\s and chorizo. Minced meats such as fresh sausages may sometimes;, though not always, count as processed C C B C B A\ A A A\ A A A A A A A A A A A A A A A
0] <3perwk [ 3:5perwk [ Daily  [[] <3perwk [] 1perday [] >3perday [[] None ] Low [] Moderate [] Vigorous ::Jits & Vegetables Consumption c c C A a a a a a A 2 a A a a a A a a a a a
Smoking Habits Alcohol Intake ("Standard Drink" Units)* Fruit and vegetables do not have to be fresh to count as a serving. Nor do they have to be eaten on their own, they also B = A A A A A A A A A A A A A A A A A A A
O Never  [JPast [ Curently |[ None [ <iperday [] 13perday [] 3 perday [] >5perday [] Weekend socia Vegetabis; Tk and vegetabies cooked I ishes such o Soupe, SN pata Tl ALYegetables I convenience foods, C c B c c c A p A A : C A A : A A : A A : A A :
Test Information/Requested Test Billing Information The Healtny Eating Poramich+ none of the egumes count 2 vegetabiegiIRERGiCGABAE not oxcisively, beans, soybeans, : c 2 c c z : 2 : : * : : ; C C A A A . A p A
0 B J E C T I V E S P—— e Bill To (IF INSURANCE, ATTACH A COPY OF INSURANCE CARD) rPh\'r‘kaiﬁs, prrxué;I:::\s lupins, grass peas, mesquite, carob,4amarind, alfalfa, or clover, among others A C A C a A A A A A A E a - - a a - a a A A - .
[ Venient S MCED* [ Client [] patient [ Insurance Comonr the nent refences regarding physical activityl levels®\none (no physical activity); low (occasional physical g g = g B a a a a a a - A a . a . a - A - . “ A
. . " . . activity); moderate (150 minutes per week of light activity, 75 minutes per week of vigorous activity, or combinations of Fig. 1: differences between male and female bodies A B A A A A A A A A A A A A =! A A A A B A
Diagnosis Information Authorization of Data Transfer both); and vigorous (greater activity than the Moderatelevel). = =
C C B C B A A A A A A A A A A A A A A A A A A A
Alcoho Intake | . | - -
L. . . . . ~ . . In the United States, one "standard drink" unit® (alsolknown as an-alcoholie,drink equivalent) is defined as any beverage containing 0.6 oz or 14 grams of pure alcohol, which is < C = C = A a A A a A A a a A A a A A a A A a A
- To define a minimum blood and/or urine —if needed—, panel capable of confirming —and/or detecting—, any grade of chronic kidney disease ICD-10 Codes are Mandatory E3 et srovi . onvechon ity i o of disiied pits. whictris about 20, percert ERIR:  anodh the. Randard arink amounte. ave el fo fotowing, nealth Juddelines. they may. not reNect : c - * : : * + - : : : : : ; : : : A A A
(CKD) —grade 1, grade 2, grade 3a, grade 3b, grade 4, and grade 5 (which is also known as kidney failure or KF)—. Besides, if achieved, see if e | amd o et oyt cstomary g s : g : A . A A . A A p A A . A 3 . . A A . 5
it is also able to calculate the 2-year and 5-year risk of developing kidney failure for all CKD grade G3-G5 results thanks to the Kidney Failure Risk Whether o noktha code  lted. e cataios st condttions by categories QIR vch move apeciic conaiions are ised: i mopang nuanced disceces o brosder moratigen o = c = ; ; z A A z z A 7 z A A = A A A A . 5
Equation (KFRE). In this process the price should be a very important variable since this panel should be the cheapest one to enable universal and Reforences : [ p A A A p A : p A A p A A p A A A p A :
H Physician Information 2. http B A C A A A A A A A A A A A A A A A A A A A
quality access to healthcare. ali rmatio .
- N . . _ _ _ ysician Name & National Provider Identifier (NPI) Number Physician Signature & Date ‘ﬁ;’f ‘h‘ “/c‘”t;""";i?cuarw IR (i 2 1.pd = C C A a - A a a A a a A A a B A a - A a a
- Tovalidate whether this new approach to a Evidence-Based Laboratory Medicine (EBLM) routine blood and/or urine —if needed—, could be used Physican Signature & Date i o R = = = . = A A A A A A A A A A A A A A A A A A A
_i = = = — = _ = = = _ : : C B C A A A A A A A A A A A A A A A A A A A
as a non Invas“’e teSt to aSSISt dOCtors In the assessment as we" as screenlng 3 Of any grade Of Chronlc kldney dlsease grade :-I" grad_e 2’ grade Physician Name Physician NPI Number Fl?elrfsoﬁwlw?nlgchgracter\st\cs were determined by: Laboratory Director Gregory ). Massimi, M.D.; New York State w’ZJepartmem of Health Clinical Laboratory Permit PFI (Permanent B C C A A A A A A A A A A A A A A A A A A A
3a, grade 3b, grade 4, and grade 5 (which is also known as kidney failure or KF)—, as their prevalences in the U.S. population are concerning (Figure 2)—. [ 1 am  ersed rfesiona, | ke it th et resuestd v is medial ecesryand te Brokrn e 11mo0 o o e clomats or apmioves by the U Foud and Dreg Adimetraton nor s e rormied 10 e, 1o Iaberaton C A c A A ; A A ; z A z z A A z A A z A A z
. . . . . . . . ient is eligi - umentation of medical n U r rdered I regulated under as qualified to perform high complexity testing at the above location in the following categories (in accordance with Article itle V, Section of the
If aChleVed, USG these I‘eSU|tS tO help the med'CaI COmmunIty tO understand hOW EBLM aﬂd ﬂeW teChnO|OgIeS —mall’ﬂy maChlne |earﬂlng (ML) a|gO|"Itth é%télgleor:;e: lijr/]oﬂ;:‘ za;i::;‘;ar;\:dical record, which will be made available upon request of performing Puqkmlrt}-idealt):j LairL)‘ABactqenologdy;t C\?mrcfal C:egmustry,p(;yt;;yvatthomgy t(éhyne(mog\r‘a\ Testmgtand rlmn-(jgyne;n?og\ra\ Testmgi1 D\agnoit\rA \r“musanotgy V\D\Sagntogmsfem;eg A C A C C A A A A A A A A A A A A A A A A A A A
R R R . R - N . r nd/or third-| T bcr;o\’cgy‘], Endocrinology; Hematology; Histopat}wo\ugy (Gc;neraH, Immunohematology; M}yto\ogy, Pa\as\to\ogyl lccho\og'y (Blood L‘ead Lomﬁpvchenswe and Clinical Toxicology- A C B C B A A A A A A A A A A A A A A A A A A A
(also known as AI-powered diagnostic tools), based in large and quality datasets—, can help healthcare professionals to improve diagnosis accuracy, Specimen Information Account Information Gt e e e s st e oo s et e Fof Spproes el methos, Ve A C A C C A A A A A A A A A A A A A A A A A A A
reduce medical errors and misdiagnoses, as well as avoiding invasive —and/or unnecessary—, procedures. Date Sample Taken  Time Sample Taken  Account Name Account Address Account Phone Number : . B . A : z . z . . ’ A z ; : z A ’ A z ;
- 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 g C a C g A A : A - 2 A a 2 2 A - : A A : A - 2
be performed from March 2025 to December 2026 (we are still in the process of recruiting hospitals and medical centers). " Refer to back page K-TRI-308002090-20240715 K-TRF-308002090-20240715 : c = c A A A z A A z A A A ; A A z A A z A A z
- Tovalidate the performance, accuracy and usefulness of several advanced EBLM indices, ratios, scores and/or coefficients —all of them analyzed : B B A c B A p B A : p A : : A A : A A p A A :
- . - - - - - - 19 . - . . e, e = - _ A C C A A A A A A A A A A A A A A A A A A A
individually and _by dlffergnt types of groupings in s_erlal anc_l in parallel’®, to optimize overall spe_30|ﬂ0|ty (Sp) and sensmw:cy (Se), respectlve_ly ,as tC_>0|S 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 2 C p A C C A A A A A 2 A : p p A A 2 A
based on machine learning (ML) algorithms for clinical decision support system (CDSS), to improve healthcare delivery by enhancing medical size (n) of 1,000 patients —paying special attention to the proportion of different ethnicities of the population of the U.S—. : : : p A A A p A A A A A A p B A 2 A A p A
decisions with targeted clinical knowledge, patient information, and other health information=°: £ © - - 2 : - : : - . 2 : . 2 - - 2 : - :
> . . . i R . C B B A C A A A A A A A A A A A A A A A A A A A
- Anthropometric indices, ratios and/or products: body mass index (BMI), waist-to-hip ratio (WHR), Deurenberg body fat (%), Palafolls body fat (%), ryv—— Total Male Female Po—— — Male P— C 5 = z C : z z z z : : z z z z z z ; : : ; : :
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 Age (v.0.) 53,34 (40-82) 54,64 (40- 82) 52,03 (41-77) Calcium (mg/L) 96,45 (85,6 - 114,3) 96,76 (86,3 - 106,8) 96,14 (85,6 - 114,3) c B B : c : ‘ : : ‘ : : ‘ : : ‘ ‘ : : ‘ : : ‘ :
ratio (WHtR), lipid accumulation product (LAP), body adiposity index (BAI), visceral adiposity index (VAI), body shape index (BSI), and conicity index Height (cm) 170,14 (150 - 190) 176,77 (152 - 190) 163,51 (150 - 177) Chloride (mmoL) 105,95 (98 - 110) 105,7 (98 - 110) 106,21 (103 - 110) - g - g c . : : : : : : ‘ : : . : : . : : : : :
Ilth . d ti d d t | lat d £ £ . | lini | . b| h height ight K Gi £ ist Weight (kg) 71,66 (38,6 - 128) 83,32 (38,6 - 128) 59,99 (45 - 112) Magnesium (mg/dL) 1,99 (1,64 - 2,97) 2,02 (1,75-2,97) 1,95 (1,64 - 2,52) = =
(CI).Allthese indices, ratios and products were calculated from a few simple clinical variables, such as age, height, weight, neck circumference, wais Neck Circumference (cm) 36,5 (28 50) 40.2 (30 47) 32,79 (28 50) Phosphorus (mg/dL) 3.49(19-6.7) 336(22.47) 361(19.67) : c z A ’ z z z A A A . A A : z ; z z . .
circumference, and hip circumference. Waist Circumference (cm) 86,57 (62,5 - 131) 96,71 (68,5-131) 76,43 (62,5 - 115) Potassium (mmoUL) 4,04 (3,42-5,1) 4,3(3,42-5,21) 4,18 (3,51-4,98) < g 2 8 g : e
- Renal and hydroelectrolytic scores, such as creatinine clearance, estimated glomerular filtration rate (eGFR), urine albumin-to-creatinine ratio (ACR), Hip Circumference (cm) 97,79(70-127) 100,66 (70 - 119) 94,91 (75 - 127) Sodium (mmoU/L) 140,00 (131,8 - 147) 140,23 (131,8 - 147) 139,96 (136,5 - 147) . = - = = A A A 7 7 : 7 7 7 A A A z A A A A A A
. . . . . . . . M he (y.o. NA NA 12,87 (9-17 Albumi L 45,44 (39 - 52 45,54 (39 - 52 45,34 (40 - 50
corrected calcium, corrected chloride, corrected magnesium, corrected sodium, calcium-to-magnesium (Ca-to-Mg) ratio, calcium-to-phosphate syz:g:;srgs;’u)re(mmHg) 6557700 17295 9570 — 42((77 1‘:8) Cre‘;?r':n(eg/m’]g/du 280 ;6 17:3) 590 22 1725) 077((() o 1)) / c . c c / A : c A . : / A . / A : g A . g A
R . R R .. . y - ’ - ’ - ’ ,00-1, ’ ,0£- 1, ’ »90 - C A C A A A A A A A A A A A A A A A A A A A
(Ca-to-Ph) ratio, and sodium-to-potassium (Na-to-K) ratio. These scores were calculated from a few clinical variables as well as laboratory Diastolic Pressure (mmHg) 73,56 (43- 109) 77,03 (53 - 109) 70,09 (43-92) Glucose (mg/dL) 95,05 (74- 142) 96,78 (75 - 142) 93,33 (74- 125) = - 3 - A 3 ; ; 3 A : 3 ; ; A z z 7 7 z z 7 z
determinations, such as gender, age, ethnicity, weight, albumin, calcium, chloride, magnesium, phosphate, potassium, sodium, serum creatinine, Resting Heart Rate (BPM) 69,11(42-110) 68,23 (42 - 110) 69,99 (55 - 99) Urine Albumin (g/L) 0,11(0,04-0,82) 0,11 (0,04-0,32) 0,11 (0,04 -0,82) A A A A C A A B A A A A A A C C A A A A A A A
; ; ; A Urine Creatinine (g/L) 1,38 (0,35 - 3,92) 1,56 (0,39 - 3,92) 1,2 (0,35 - 3,42) A B B C C A A A A A A A A A A A A A A A A A A A
glucose, urine albumin, and urine creatinine. ' :
_ i} : ) i oo : o ) B Urine Density (g/L) 1020,22 (1007 - 1034) 1020,88 (1008 - 1032) 1019,55 (1007 - 1034) [ A A A [ [ [ A B A A A A A A A A A A A A A A A
- To validate the performance and accuracy of the algorithm when used with vendors other than those with which the original algorithms Table 1. Clinical data, displayed as the mean value of each parameter with the Ui 576(5-7.5) 582(5-7.5) 57(5-7.5) ’ C . C c ? ’ : ; . ; A . ’ A z ; z z ; z z z ;
were developed —Sysmex (Kobe, Japan) for hematology and Roche Diagnostics (Rotkreuz, Switzerland) for biochemistry and immunoassay—, since corresponding minimal (Min) and maximal (Max) value, for all patients and by Urine Leukocytes 0,31(0-3) 0,04 (0-2) 0,58 (0-3) A : A A C : A A A A A : A A : A A : ; : A A A A
several previous correlation studies alerted about potentially moderate differences in the performance between different reagent vendors —mainly in gender: male and female. 3””92‘““93 ggg:gg 0)(??0(0('))1) 237233 - - - = - - - - - - - - - 5 5 - - - - - - -
rine Protein - R 7(0- B
the norma"ty limits—2t22, . : : A A A A A A A A A A A A A A A A A A A A A A A A
Urine Glucose 0,01(0-2) 0,03 (0-2) 0(0-0) _ _ A . _ A . A A . . A . . A A . A A .
- Tocollect data for future mid and/or long-term studies related to health economics outcome research (HEOR)? to analyze the cost effectiveness aramete ota ale emale Urine Ketones 0,07(0-3) 0,07(0-3) 0,08(0-3) - C A = o c - - . - - - - - - A - - - - - A - -
of machine learning (ML) algorithms as a CDSS. EpeyihlosSncexiEkl) 2B (13210 - 25 e), 152 (e, 71 - Saifa] 22 (e - B ) Urine Urobilinogen 0,04(0-2) 0,05(0-2) 0,03(0-2) A A A A c c C z A A z A A A z A A z : ; z ; z z
Neck Circumference (cm) 36,56 (28 - 50) 30 (30-47) 32,92 (28 - 35,5) Urine Urobilin 0(0-0) 0(0-0) 0(0-0) n A A A C A A A A A A A A A C C A A A A A A A
Waist Gircumference (cm) 86,64 (62,5 - 131) 68,5 (68,5-131) 76,58 (62,5 - 116) Urine Red Blood Cells 0,09 (0-2) 0,03 (0-2) 0,14(0-2) ; z ; z c z z c z z ; . z z c c z ; A z A A z
Hip Circumference (cm) 97,61(70-127) 70(70-119) 94,56 (75 - 127) Urine Hemoglobin 0,09(0-2) 0,03(0-2) 0,14 (0-2) C A B B A A B A A A A A A B B A A A A A A A
Waist-to- Hip Ratio (WHR) 0,88(0,7-1,17) 0,8(0,8-1,12) 0,81(0,7-1,17) A A A A C A A C A A A A A A A A A A A A A A A
Deurenberg Body Fat (%) 30,79 (13,51 - 54,06) 13,51 (13,51 - 39,69) 33,31 (25-54,06) ; B A A A C A A C A A A A A A A A A A A A A A A
M E I H 0 D S Palafolls Body Fat (%) 32,26 (19,15 -49,71) 19,15 (19,15-39,53) 35,19 (28,47 - 49,71) Table 4. Selected laboratory data, displayed as the mean value of each parameter A ? A A C A A A A A A A A A ? A A A A A A A A )
Hodgdon Beckett Body Fat (%) 25,14 (8,49 - 54,01) 9,1(9,1-38,7) 27,34 (8,49 - 54,01) with the corresponding minimal (Min) and maximal (Max) value, for all patients A A A A C A A C A A A A A A A A A A A A A A A
Body Fat Mass 18,68 (4,58 - 56,71) 5,34 (5,34 - 45,67) 17,53 (4,58 - 56,71) and by gender: male and female. a a A a c A a a a a a a a a a A a a A a a a a a
. . . . Lean Body Mass 52,98 (33,26 - 82,5) 33,26 (33,26 - 82,5) 42,46 (34,59 - 64,28) s a a 2 c a a a a a s a a s a a 2 a s a a a a s
This study was developed as a part of a previous one that has been presented at the European Society for Medical Oncology (ESMO) Congress 2024 Ideal Body Fat Jackson Pollard 21,23 (15,3- 26,3) 15,3 (15,3-20,9) 24,01 (20,9 - 26,3) g : g g e 8 g : 8 g : 8 g g : 8 g < . g : © g g
. . . . . . . . . . ara ota ale o ale A A A\ A\ C A\ A\ A A\ A\ A A A\ A A A\ A\ A\ A\ A\ A\ A\ A\ A\
- 24 — — Body Fat To Lt To Ideal 3,76 (-9,62 - 30,25 -8,58 (-8,58 - 24,51 3,06 (-9,62 - 30,25
for Multi-Cancer Early Detection (MCED)?*. From this previous study —with 90 routine laboratory determinations included (Table 3)—, new studies were ody Fat To Lose To ldea ( ) ( ) ( ) P m— SoRNEIIG] T T A . . = A A A ; A A ; A A A A A A A A A ; A A
conducted, such as the one described here. Bady Density L O eOs) T TENYF) SECO DL Corrected Chloride 106,28 (99,34 - 114,06) | 105,92 (99,34-114,06) | 106,63 (103,38 - 110,84) B : : : B c 2 : : 2 : : C : : 2 : : 2 a : : 2 :
’ Waist-to-Height Ratio (WHtR) 0,51(0,37-0,73) 0,41(0,41-0,73) 0,47 (0,37 - 0,68) - 2 z 2 . 2 . . - < B A A A C A A (o) A A A A A A A A A A A A A A A
Lipid Accumulation Product (LAP) 28,82 (2,75 - 202,98) 3,92 (3,92 - 202,98) 15,29 (2,75 - 77,48) ComECtedIh AEES U LD 2,58 272,98 LERID B2 =250 7 z z 7 = z z : z 7 : z 7 7 z Z z : Z z : z 7 7
In this way, on the one hand, to develop the original algorithm for an innovative evidence-based laboratory medicine (EBLM) test to assist doctors in Body Adiposity Index (BAI) 26,09 (15,54-43,27) | _ 18,07 (18,27 - 34,82) 27,3 (15,54 - 43,27) g°l”?°‘e/dMS°gd'“rT‘ —r 139‘;9;9((123;5 '61‘;;95) 14"‘;1852((123;9 '51‘;2369) 13“32‘61(:“36;’98 '6133;95) z A 3 A A A A A A A A A A ; x ; ; z ; ; ; ;
. . ; N . N . - —— alcium/Magnesium Ratio . ,98 - 6, . ,98 - 5, . ,99 - 6,
the assessment of the renal function, several approximations were performed until find the best cost-effectiveness ratio (CER) —correlation of the net Wi s e Rl G707 452 0,2(0,2-7,58) 0.7(0,25-2,95) Calcium/Phosphorus Ratio 2.83(1.71-4,95) 2.93 (2.07-3,98) 2.73 (1.71-4,95) i A 2 i = : i A : a A A 2 i A 2 i A A i A A a A
. . . . . . . . Body Shape Index (BSI) 0,08 (0,06 -0,1) 0,07 (0,07-0,1) 0,08 (0,06 - 0,06) 2 2 2 2 J J 2 J . A A C A A [ A A A A A A A A A A A A A A A
difference in the costs of two interventions to the net difference in their effectiveness—: e —— e 5] o 5 e Sodium/Potassium Ratio 33,23 (26,87-41,4) 32,81(26,87-41,4) 33,64 (28,51-40,74) C : 7 z = : : : 7 : 7 : : : : : : : 7 : : : . z
— - — - — - Creatinine Clearance 91,93 (50,1 - 183,93) 101,98 (53,47 - 183,93) 81,87 (50,1 - 168,4) A A A A C A A A C A A A A A A A A A A A A A A
- PR . - f Estimated Gl lar Filtration Rate (eGFR 87,45 (45,7 - 122,35 86,65 (45,7 - 122,35 88,24 (63,03 - 113,69 A A B A A A A A A A A A A A A A A A A A A A
. First, the statistical evaluation of the algorithm was performed following the next steps: Table 2. Anthropometric indices and ratios, displayed as the mean value of each o mared S omeruar Fvation fare (e8P : 03((0_122 - : : 0(4(0_1 =) : o 0000 : 2 n : - - - - - - - - - - - - - - - - - - - -
o o ) o ] o S ] o parameter with the corresponding minimal (Min) and maximal (Max) value, for all WARE £ Bl ATETEENE W0 (- Az 5 (0227 DU (0 -028), a & : . = - 2 : E : : - . 2 : . a a - 2 : - :
1. The initial sample —training set of 36,964 patients— was divided in the training and validation sets (80% of the total patients for the training patients and by gender: male and female. KFRE 4 non North American 2 0,02(0-1,05) 0,03(0-1,05) 0,01(0-0,06) 5 C ° C a ° ° ° ° ° ‘ ° ° ‘ ° ° ° 5 = ° ° ° ° ‘
set and the remaining 20% for the validation set), to determine an initial accuracy. EERE ‘:\2‘;“ North American S ” 83’(‘188‘;’7'4;‘;?8 TREED 0(;(111;‘;743(2 Ty 8‘;‘(’;’;24012;28 % o A A A = A A A A A A A A A : - - ; y - : y - ;
. . . . rine s ,8/ - s s ,0/ - , s 224 - s
2. Allthe data was preprocessed by converting those numeric variables that are categoric. ro— Total Male Fomals : ; A : c A A : A A : ; A : : A A : A A : A A :
3. The next step consisted in visualizing the categoric dependent variables and all the different qualitative variables, to verify if the distribution 10 " : " . . : = = g : - - : - - : - - - - - 8 : - - : -
p _ g 9 p _ _ q >rty St _ Red Blood Cell Count (*10"12/L) 4,53 (3,18 - 5,64) 4,76 (4,07 - 5,64) 4,3(3,18-5,49) Table 5. Renal and hydroelectrolytic scores, displayed as the mean value of each C ; c z A ’ z z z A z ; : z ’ : . A ’ . . z
was balanced or not, and if necessary, a corrective method was applied to adjust the unbalance of the classes, by modifying the original size Hemoglobin (g/dL) 13,82(7,1-17,3) 14,6 (7,1-17,3) 13,04(9,3- 15,8) : . e : - ? C . C c 5 : : . A ’ . 5 : A z ; z z ; z z z ;
. — - - - parameter with the corresponding minimal (Min) and maximal (Max) value, for all = a
of the Who|e tra|n|ng data_ Hematocrit (%) 41,14 (23,3-51) 43,36 (23,3-51) 38,93 (29,3-47,7) N A B B A C C A A A A A A A o) A A A A A A A A A A
. i i . . . . HCT/Hb 2,99 (2,79 - 4,69) 2,98 (2,79 - 4,69) 2,99 (2,82 - 3,6) patlents and by gender: male and female. A A A A B A A A A A A A A A A A A A A A A A A A
4. The absent cases were detected, and an imputation treatment was implemented, either with the median or not, or with the frequent values. ESR (mm) 5.63(238) 2.96(218) 63(2.38) A C A C c 5 . A 5 A A A A A A A . A A . A A . A
5. All the training and validation sets were analyzed, to detect variables with a variance of zero or close, because their variability will be similar or MCV (L) 91,13 (53,69-107,37) | 91,34 (53,69 - 107,37) 90,92 (70,77 - 106,6) 200 : ; A A B A A 2 A A 2 A A A A A A : A A : A A :
very low and they will bring noise. MCH (pg) 30,71 (16,36 - 35,63) 30,9 (16,36 - 35,63) 30,52 (22,46 - 34,52) = : g g : : - A : - A : : A : : . : : . A : : A :
6. The atypical values (outliers) that can affect the distribution of the variables were detected in the quantitative variables of the training set, to :sxfﬁ/d” 3‘1’5%??{‘32?3?’ 313183(73(01"1179’ 3261’292)) 3?;12(3(’117‘71222;” < 180 A C c A C A - ; - - ; A A ; ; - - ; A A A A A A
- - - - - - - - - 0 % LA U L o 2 2 27 2 JAN A A JAN A A A A A A A A JAN A A JAN A A JAY A
apply corrective measures and, if very atypical values were found, the imputation of atypical values was studied, determining firstly the cut-off Leukocytes Absolute (x10~9/L) 5,51(2,93-9,33) 5,73 (2,96-9,28) 5,29 (2,93-9,33) ﬂ 180 : o = : - C C - C : . : : : : : : - : : - : : :
value that indicates the abnormality of the variable, and the median was used as a replacement value for those observations that were above Neutrophils Absolute (x10°9/L) 3,22(1,11-7,13) 3,33(1,11-7,13) 3,12(1,31-6,67) o C A c c A z A A C A A A z A A z A A z A A z
the cut-off Lymphocytes Absolute (x10*9/L) 1,67(0,76 - 2,89) 1,73 (0,76 - 2,72) 1,61(0,91 - 2,89) E 140 A A A A C C A C A A A A A A A A A A A A A A A
R . .. . . . . . . . . . Monocytes Absolute (x10*9/L. 0,42 (0,15-0,79) 0,46 (0,23 - 0,79) 0,39(0,15-0,76) B A B B A A B A A A A A A A A A A A A A A A
7. The initial binary logistic regression (logit) was estimated by the general linear model (GLM) algorithm, with the argument family = binomial EosinorhnsAbsolute((xwg,z) 0.17(0,02-1.01) 0.19(0,02-0.59) 0.15(0,03- 1.01) E A = . A = A A A A A A A A A A A A A A A A A A A
(link = “logit”) because the dependent variable is binary categoric, and the threshold to classify the attribute depended on what we wanted to Basophils Absolute (x109/L) 0,03 (0-0,09) 0,03 (0-0,09) 0,02 (0-0,07) = 120 ; [ A C [ A : p A © p A ; p A A : A A : p A 2
. . . i . . - - a B A A A A A A A A A A A A A A A A
predict (a priori the cut-off point was 0.5, because it is the standard cut-off to classify as healthy and sick). Neutrophils Ratio (%) 57,38 (32,6-78,3) 57,17 (32,6-78,3) 57,6 (40,6 - 76,7) o 100 & b s p g - & &
8. The logit model achieved was evaluated through the following methods: assessment of the influential values and possibly atypical from the a’x‘;:;cg'stfa:zt&(f” 2 82; Z?’ 3:17?4(12;2?’ 31;62;(1:,_3124:),2) < . A A ; e A A e A A A - A A A A A A A A A A A
residues of the logit model; multicollinearity analysis —to evaluate the presence and the magnitude of strong linear relationships between Eosinophils Ratio (%) 3,07 (0,4-12,3) 3,37(0,4-10,3) 2,76(0,4-12.3) 2 80 B : ‘ . e . . . . . . : . . . . . . . . . : . .
predictive variables (independent variables) in the model—; goodness of fit —to determine if the model is valid and adequate for its use in Basophils Ratio (%) 0,55(0,1-1,8) 0,59 (0,1-1,8) 0,52(0,1-1,4) E A , A A = = = ; 2 3 ; : A ; : 3 3 ; 7 7 z z z :
decision making or in making predictions—; calculation of the importance of the predictive variables in the model, considering their weight BlatclenColhflix0as/L) 232,98 (136 - 372) 230,3(136-332) 235,67 (143~ 372) z 60 C © C C c A A © A A A A A A A A A A A A A A A
h hthe d . F th . d the Gini d . ) Il as the final validation for th del with th MPV (fL) 9,56 (6,8- 14) 9,55 (8- 14) 9,57(6,8-12,8) x n = c c c z , ; z A A A . A A z A A z A A z
t rough the decreasing of the mean average precision and the Gini decreasing average; as well as the final validation for the model with the POW (%) 16,65 (8.2 30,4) 16.68 (8.2 26.4) 16.62(9.2-30.4) 5 40 a c C - - A A A A A A A A A A 8 A A A A A g
validation set of the 20%, to determine the sensitivity, specificity, area under the receiver operating characteristic (AUROC) curve, positive PT (%) 92,61 (24 - 100) 90,96 (24 - 100) 94,26 (67 - 100) 5 A C C A C A A ; A A A A A A A Z 7 : Z 7 : z 2 7
icti i icti aPTT (s) 31,11 (24,6 - 52,4) 31,2 (25,2-52,4) 31,03 (24,6 - 38,1) C A C A A C C A A A A A A A A A A A A A A
predictive value (PPV), and negative predictive value (NPV). E 20
. . L . . c . Calcium (mg/L) 96,45 (85,6 - 114,3) 96,76 (86,3 - 106,8) 96,14 (85,6 - 114,3) o C C A A C C A A A A A A A A A A A
9. The cut-off pomF was optlrmzed, to ﬁnglly adjust_the binary logistic regression model. . _ O T 556 [C- i) 5 iy TR o 0 , = = X A ; X X ; ; A A ; . A , . A ; . . ;
10. The final evaluation of the binary logistic regression model was performed with the optimal cut-off point. Magnesium (mg/dL) 1,99 (1,64 - 2,97) 2,02(1,75-2,97) 1,95 (1,64-2,52) A A A ; B A A ; A A ; A A ; A A ; ; A A ; A A ;
Phosphorus (mg/dL) 3,49(1,9-6,7) 3,36(2,2-4,7) 3,61(1,9-6,7) 0 100 200 300 400 500 n - . c - -
S d | binati to 1 x 10%° f d to find t si ifi t : f lab t det inati inlv f th Potassium (mmol/L) 4,24 (3,42 -5,21) 4,3(3,42-5,21) 4,18 (3,51 -4,98) . . . c = =
. econd, several combinations —up to 1 x —, were performed to find most significant groupings of laboratory determinations —mainly for the Sodiom (mmoUL) 2509 (1318 127 3025 (138147 13556 (13655 147) Albumin-to-Creatinine Ratio (mg/g) A : 5 : c A A z A z z A z A A A A z z A z z A A
renal function, but also for all other body functions and systems involved and/or related with them, this is, both causes and/or consequences—. Albumin (g/L) 45,4439 52) 45,54 (39-52) 45,34 (40-50) - - : c C - - C - - - - - - . - 4 - - - - - 4
Apolipoprotein A1 (mg/dL) V7 (8- 2] i3 gis (- 2] 2 (102 - 2200 Figure 5. Sample graphic for the renal function assessment shared with healthcare : : [ A A c c A A A A A A A : A A : A A .
. Third, several calculations were performed, mainly those related with renal and hydroelectrolytic scores (Table 5). We selected the ones that were gi‘:'ﬁ:'::s;gf‘(mg’du 129;(’2 (120 '11772)7) 19‘;’(202 1(;6 ’1;7592) 18611”? (1550 '11732)7) professionals to validate the usefulness of this new approach to a routine blood
H _ P R H R . P 25 H R i s ,19-17, s ,19-12, ’ ,1o-17, " T - _: - - - : ; ) : ) o ; : )
EVIdenCQ:Ge Based Laboratory Medicine (EBLM)' In;hls way, renal m_ollcezg performed were: C';(satmme clearance ,_estlg)ﬁated glomerular ﬁlgatlon_rate Ferritin (ng/mL) 83,91 (3,3-457,1) 117,98 (3,6 - 457,1) 49,85 (3,3-330,7) and urine test —diagnostic accuracy, non-invasiveness, time savings, cost Table 7. Complete results for all patients, being each line one patient. Columns correspond to the following data: clinical data of the patients, a series of body functions
(eGFR)?¢, urine albumin-to-creatinine ratio (ACR)?" corrected calcium?®, corrected chloride?®, corrected magnesium?®, corrected sodium?3!, calcium- Globulin (g/L) 25,79 (18- 39) 25,51 (18-33.6) 26,08 (19-39) savmg§,_turnaround time for results, ease of interpretation of results, or savings and systems, and the Health Score. Each box is colored according to the result obtained, which is scored from “E” to “A”, meaning “E” that the result is highly concerning
to-magnesium (Ca-to-Mg) ratio®, calcium-to-phosphate (Ca-to-Ph) ratio®, and sodium-to-potassium (Na-to-K) ratio®. Lipoprotein (a) (mg/dL) 32,6(9,99 - 158,58) 3961(9,99-158,58) | 2559(9,99-112,04) on additional complementary tests, among others—. and requires medical consultation; meaning “D” that the result is very concerning; meaning “C” that the result is concerning; meaning “B” that the result is not concerning;
TAT_t:tlTJr/"Ef'" L ;;’?(3(29 3;”?; g’gi((z: ;81’;) 67'51;)482(2%4438131)) . . . . . . and meaning “A” that the result is normal. BP: blood pressure; ANT: anthropometric indicators; BMI: body mass index; WHR: waist-to-hip ratio; REN: renal function; URI:
On the other hand, all patient data was computed with two machine learning (ML) algorithms, such as Evidence-Based Laboratory Medicine Algorithm ASTUI) R YT S T:gRgrapr":tsgowfha ;’("h't? dot gct’:es’pt‘_’"d't"%ﬂ;e albulmlr;_-I:o—threatlr:me é?:t;go urinalysis; D: urine density; pH: urine pH; Leu: leucocytes in urine; Nit: nitrites in urine; Pro: proteins in urine; Glu: glucose in urine; Ket: ketones in urine; Uro: urobilinogen in
(EBLMA)2435 and Artificial Intelligence Recursive Algorithm (AIRA)2*3 —both developed by Blueberry Diagnostics (Barcelona, Spain) in 2020 to help in ALT (1U/0) 22,39(7-89) 26,24(8-88) 18,54 (7-62) ( Iot)t e_c':’ gn ':he°$ afis 'a’c‘,"'f;aa“coloerzz gike rgu"’q';'e(:;' :r: 'v'a"’l'u':ri‘sra rzgier 02 urine; Bil: urobilin in urine; Hem: red blood cells (RBC) in urine; Hb: hemoglobin in urine; HYD: hydroelectrolytic metabolism; Ca: corrected calcium; Cl: corrected chloride;
COVID-19diagnosis®-4°—, toimprove both sensitivity and specificity. EBLMA includes several functions —sub-algorithms— to detect the following conditions: CET (WL 23,2(6,99- 167) 26,5(10-167) 19,89 (6,99 - 105) snI:aIIer than X-axis or Y ’axis ranges of the gra?ohic the dot ?’S colored ?n rod and Mg: corrected magnesium; Ph: phosphate; K: potassium; Na: corrected sodium.
LDH (IU/L) 162,63 (114 - 250) 168,54 (114 - 250) 156,72 (116 - 204) - - s
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