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Introduction US Adult Population US Adult Population US Adult Population US Adult Population This new approach to a routine blood and urine test has detected all cases of pancreatic endocrine diseases, as well as their possible causes and

- According to the National Center for Health Statistics (NCHS)*, there are many diseases whose prevalence is highly concerning. Some of these are associated diseases —cardiovascular disease and kidney disease—, in the randomized controlled trial (RCT) validation set, as can be seen in Tables
related to the pancreatic endocrine function, and the number of cases of these diseases is extremely high and it is predicted to continue increasing in 8 and 9.
the next years. For this reason, they are frequently listed among the most morbid diseases worldwide? Although they are not life-threatening, they can Figure 2. Prevalences of the main types of pancreatic endocrine affections — insulin resistance (IR), prediabetes, and type 2 diabetes mellitus (DM2)—, in the U.S,, as well
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predispose patients to develop more severe conditions if they are not detected nor treated at an early stage>. as their main risk factors —overweight, obesity, and metabolic syndrome (MetS)—. 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

. Overweight and obesity, along with metabolic syndrome (MetS) are the main risk factors for these diseases®. 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

. There are 2 billion people worldwide with overweight or obesity —including 124 million children—, and these figures are expected to continue to people with lower income® this low prevalence in the validation group suggests that the study population is principally composed by middle-to-high class
increase”. As a consequence, the global prevalence of pancreatic endocrine diseases —such as insulin resistance (IR), prediabetes, and type 2 diabetes Inclusion Criteria patients, with moderate-to-high income.
mellitus (DM2)—, has become a serious global concern?®. : o _ Eligible randomized control

- Men and women with not known currently clinically diagnosed trial (RCT) participants In Table 8, the results are displayed for the following groups: the training set was tested for all 23 laboratory determinations, but with different providers

Healthcare Reactive Model pathologies, without symptoms or signs, white/caucasian ethnicity, n= 314 with their own reference limits and the validation set was tested for the same 23 laboratory determinations, but all of them were performed by the same

. . . aged 40, onwards; and Didn’t meet the inclusion providers. The sample size (n) of the training set was 9,931 patients, but this unification of the providers resulted in a reduction of the sample size, because

- Yet, current healthcare system is based on being reactive to treat a ini ini Pati h high anth ic indi d/or lif le habi iteri ; ; ; ; idati ; ; ;
Preclinical Phase Clinical Phase atients whose high anthropometric indicators and/or lifestyle habits criteria or meet any of the
. a7 : : Pre _ i ’ ) i only those patients tested in Laboratorio Echevarne were used in the validation set, and for this reason, the sample size dropped to 152 patients.

patient when gets sick®’, that is, when first symptons or signs appear. The individual has the disease From symptoms may predispose them to non-malignant, highly prevalent, morbid, exclusion criteria
However, many diseases are asymptomatic —clinically silent, subclinical but does not know it to therapy cancer-precursor, and deadly diseases (Figure 2). n= 50 . o e . . . . _
or paucisymptomatic—, or have absence or lack of symptoms and signs Early Detection Late Detection . Body mass index (BMI), waist-to-hip ratio (WHR), waist-to-height Remaining RCT Il’k\] tralfllng i?t’(TUeRSOeg?ItIVIty (Se) agg ZE;CIﬂCg);éSD) ol?;c_amed V(\:ll'erte' 97-98|% 3(2%3;9-13?}L93p90t|}c/_6|y- Th%_eiFlmattald aziﬁj\%’\der thseaéelc;?veré)%eggtg;;
until the disease is more advanced. > ratio (WtHR), hypertriglyceridemic waist (HW), visceral adiposity participants Sesarzgti?/relzsl I?Table 8) curve was 92467, an € positive predictive value an € negative predictive value were 99127 an ) o

- According to some estimates, reactive health accounts for more —‘ —‘ —‘ —‘ index (VAI) —which are indicative of overweight and obesity—; and/ n:= 264 P y )
than 75% of healthcare spending in the U.S.® or Didn’t show up for any . ) L . . . L. .

. Besides, reactive health increases the lead time® —the time between S:;'g?; S%ﬁéig Dlaghosis Theraphy - High red/processed meat consumption, low fruits and vegetables of the follow-up visits tFI:nagy, n vallc:la tlo::‘lhse;Fl’tvcan dbtise;:\; P!at false z:s'gggso(g;) gn;:i_ tf alse tnt? gatlve_z (Fl\é) t\;]virfhtotally ?Ilrr_\lna(t()ec_:l, becaluse(llrélzaotl‘;_cafe)s thC? _tS_e alnd
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 e t?’ asc‘l'vg as e” t'ant e 40’ mcreas;g 3 d . hu'-t 7CI mus e;OoSft ere q ?th ezamaeilzi_nhl_s very low patients), and it 1s also
usual diagnosis after the onset of symptoms or signs and the patient's Disoase Remaining RCT very biased, because all patients were 40 years old and older, white/Caucasian ethnicity, and with moderate-to-high income.
visit to a doctor—. The lead time in detecting these diseases is crucial, bdeteCtab_'e Exclusion Criteria participants

- screenin
because the sooner they are detected, the better the outcome wiill ysereening . Potionte who ddmt o the inolusi cori . ‘i n =154
. . : . atients who didn't meet the inclusion criteria or meet any of the = Py T i it
be for the patient®°. Nonetheless, many of these diseases have few Lead Time following oriteria: y Lack of laboratory Pancreatic Endocrine Function Training Set Validation Set Table 8. Overall sensitivity (Se), specificity (Sp), AUROC, positive predictive
or no symptoms in the early stages and the patient is not aware of Disease detected Disease Dationts witﬁ any confirmed or found cancer during the whole parameters and/or sample Size (n) 9,391 152 value (PPV) and negative predictive value (NPV) results obtained in both the
them until they are in an advanced stage (Figure 1). So, it is mandatory by screening diagnosed study clinical information Se 97.98 100.00 algorithm modeling —training set—, as well as in the randomized controlled
to detect them even in the very early stages, before symptoms appear . Pationts that didrit sho at the olinical facility in anv of the n= 2 Sp P P trial (RCT) —validation set—. Overall accuracy of the training was calculated
d when treat ti tlikelv to b ful I I w up ini ey | y Participants finally with the same 23 laboratory determinations included in the validation set, by
?n vhen rea mﬁn 'S Mostl eé ? he SUecessTUl del has b Figure 1. Lead time is the duration of time between the detection of the follow-up visits. included in the study — P 100.00 performing several approximations until find the best cost-effectiveness ratio
. n response to the reactive model, the preventive model has been . " . . ) ) ] ; ; - - . . -

ro oged as the solution for a lonaer anr():l healthier lifel°2 but also as disease viascreening tests and the time of its usual diagnosis after symptoms : Pgtl.ent:.-‘, Iackmg any of the laboratory parameters and/or n=152 ERY 20 £00:50 (CER) —correlation of the net difference in the costs of two interventions to
prop 9 ’ or signs appear and a patient goes to the doctor. It plays a critical role in clinical information. NPV 98.00 100.00 the net difference in their effectiveness—.
the best way to reduce healthcare-related costs'°'2 The preventive ; ; ; ;

. Yy h : P ) the detection of several non-malignant, highly prevalent, morbid, cancer-
model is defined as the routine care that the patient receives to precursor, and deadly diseases, because the shorter the lead time, the D BP 2 5 R A AP CR R 3 A > o R DM2Risk R R D b o Pro o o B o b
maintain its health'*"? and for this reason, it is key to diagnosing earlier the detection of the disease, the faster the next steps can be defined, ) ) ) o ) ) ) ) i ) S c [ c | c NN c [ c BN NN : A B A g A A : A : A A : A : A :
medical conditions before they become a problem. potentially the better the prognosis, and the lower treatment-related costs. 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. c g B A - A A C A c A C c 5 A A A A A ; A A . A ; A
A A A A A B C A B A A (%} B (o} C C A A A A A C A A A A
C A C A C A B A A = A A A A A A A C A C A A A A A A A A A A A A
Healthcare Costs X Kience
ience Inc. C A © A © A B A A B A A A A A A A C A B A A A A A A A A A A A A
- - ap= -y = - . 000 N West St, Suite 1200 TEST VALID FOR MEN AND WOMEN (NOT PREGNANT OR BREASTFEEDING), OVER 18 YEARS OLD. KIENCE INC. IS NOT

. 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®'3 and one in four k'we,d“Ee Wimton OF 13301 A o oNsib £ FOR THE RESULTS OF FAILURE TO FOLLOW THIS WARNING. OR PROPERLY FoLLow THE BELOW INGICATIONS. THE o ~ A A A B A A B A A A » E N C B c I A : A A A A A A : A :

. . . . . . . or cancer detection ello@kience.com H C B B A C B C A B A B B (3 A A C C C C C A A A A A A A A A A
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, forcanceraetect reloex NONPRESENCE OF AN ALTERATION DOES NOT MEAN THAT I MAY NOT OCCUR IN THE FUTLRE. i . . A A B e B ; 5 : . ; i . . : A . : . ; : . : . : . ;
adUItS in fair or poor health: and the uninsured are partiCUlarly Iikely to report prObIemS aﬁ:ord'”g healthcare in the |aSt year_- v-?ntlgntstx MFCED \?s:z?tléfﬁﬂggwsscarrwgrtwlrg/:‘slve screening test (only requires blood and urine samples) for Multi-Cancer Early Detection (MCED); based on a routine blood and urine analysis c a A a a s B A a B a A A : B : a C B C “ a B a a A a a A a A a

- - . est Requisition 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 B A A B A A A A A A A A A A A A A A A A A A A A A

. 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 &“pisi},om-?sdff,“even‘ " e?f‘éiﬁ’fﬁqigf’bef}! iy?nrrﬁ75 ;,ipleaf’l,,m e t‘-‘eja‘§,;?e£:'é‘ni’ostthliew‘é bﬁfu%esshffu..hEdd.‘t.‘onalw e v'em;m 5 lM‘?féé e g . C . C . - . . - . 2 . : . . . g - - - - ‘ - . - - - - - - -

Medical Record Number (MRN), checks up to non-malignant diseases linked to the major complex functions, body systems and the whole metabolisms, with thehighest'prevalénce in the population, many ) B
H 8,914, e of which are considered risk factors for cancer. Our algorithm calculates and quantifies the onset of some diseases years in advan asel e results of clinical data A A A A R A A B A A A A A A A B A B A A A A A A A A A A A A
gettlng healthcare they needed because of the cost®9415—, Last Name First Name Middle Initial  Date of Birth (mm-dd-yyy) fafbu:dt;ry tests dml hf:sty\ekhfab\lts TLanks to thsommr‘njwan:n prov‘vde‘dltm a pderlon;nien E'M th&‘[eltenswedrepmt wil suggest ?he bcees'tzpmdr ?g r[ahke r,Urr‘etmvfe rlweam]ngslm' C c = = 5 ° S (':

. i i i i 8 avoid the natural course of both non-malignant diseases and cancer B A A A A A B A A B A A A B A A A A A A A A A A A A A A A
Notably six in ten uninsured adults (61%) say they went without needed care because of the cost’. _ _ . s A D 5 S R A R N

- 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 Sitcet Address premm— - S Clared souton n the market, However,Kince In.recommends out aboratory-developed tet (LD Venien: S MCEDTB1aroe al e eiiomen aged 40 years aid rmards, B C A A A A c A A 2 ¢ B B A B A A c B 5 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 B A A = A A B B A A A B A A ! = A A A A A A A A A A A A
including debts owed to credit cards, collections agencies, family and friends, banks, and other lenders to pay for their healthcare costs®, with th - — Ag Ag — (ONLY.FFEMALE) Sordabity o Verent x WCED tes. vennt 5 NCED covers 43 ol + 5 hematalogical ot accouning 20881 perGellzotnemcapcer cosestypes woricwice, Around o - - e — —— < - -

. . . . N . N N e il £ e eenane percent of all cancer deaths come from cancers for which there are currently no proven screening tests? and aré often diagnosed at an advanced stage when they can be harder B B a a B B B a B B a B A a a a i a B a a
disproportionate shares of Black and Hispanic adults, women, parents, those with low incomes, and uninsured adults saying they have healthcare debt—. I s T E””T ; o ’ ' 5 A ; A A A 5 A 5 5 , ; " A A C , = ; A ; ; A A A ; A ] . ;
Gender at Birth | Race & Ethnicity HrL‘LS\Nr/t‘LfTL??(?RRESPOND\N(; FIELDS OF PREVIOUS PAGE. A FASTING PERIOD OF 8 HOURS IS REQUIRED BEEORE THE BLOOD SAMPLE IS TAKEN. IN ADDITION, IT IS NECESSARY C A C A C i C . B c " B A A a c A B a A A A a a a a a A a a

. . . . ‘:‘ Male D White/Caucasian D Black or African American I:‘ Hispanic/Latino/Mestizo/Mulatto D Asian TO PROVIDE A URINE SAMPLE IN A STERILE CONTAINER WHICH SHOULD BE TAKEN FIRST THING IN THE MORNING OF:THE DAY"QOF DELIVERY. FIRST, DISCARD A SMALL AMOUNT, B A B A C B B A C A C C A C B A A A A A A A A A A A A
Chronlc, Morbld and Cancer_Precursor Dlseases, and Aglng |:| American Indian [] Alaska Natives [] Native Hawaiian or Pacific Islander [] other ﬁz‘z:’g&;ﬁgﬂﬂwow’: CONTAINER T T Lo B C B B A A © A A B © A B © A A C © B A A A A A A A A A A A A
. . . - - - - - I i * ist* in* i i enarche is defined as the first menstrual period in a female adolescent. Menarche typically occurs between the ages of an , with the average age of onset bein . B B C B C A B A A A A A A B C A A C C B C C A A A A A A A A A A

. The World Health Organization (WHO) estimates that chronic illnesses account for half of the global disease burden®, a figure that will only rise S0 S0 (21NN (2115 PRGNSR ot Aol A e B .~ A ersesae ctomerbenofad = 5 : . . . . A . . \ . ; ; \ : . : ; ; ; ; ; ; ; ;

as the world’s population ages. Chronic diseases pose a unique challenge as they require proactive, planned and integrated care because they are P ————————— Neck méssurement s h ccumrence s bl e faryns (s aple)and parendici the ol o : A A A A A B A A A A A A A A A A s A . A A A A A A A A A A A A
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COﬂtIﬂUOUS and Often Caused by SpeC|ﬁC and pl’eventab|e health rlSkS ] Hypertension (HT) [[] piabetes  [] Hypo/Hyperthyroidism [ Pemphigus [] Psoriasis  [] RenalInsufficiency/Dialysis ~ [] Other hr}g\r:‘nmg of the hipbone (middle dotted line in the Fig. 1). Moreover, hip measurement/s the widest part of the pelvis, C C C C
usually about 15 to 20 centimeters below the waist measurement (bottom dotted line/in theyFigt 1), Furthermore, for a C B B A B A A A B A A B C A A © © C A A A A A A A A A A A A

. -y - - - = 17 Currently Taking (CHECK ALL THAT APPLY, ONLY IF MALE) correct measurement of the three circumferences, the following points must be followed: you must be measured in A A A A A A N A A 5 n A A A A A A A A A A
Qn the other har_wd, long wa:ntlng Il_sts _exacerb_atv:ed by the pandemic anq new cases _bemg trfzated further and further down th? line'. At the same [ Avalgesics [] Antacidsiomeprozole ] Cortisone [ Diuretics [] NsADs ] Opioids [] Vitamins/supplements [ Other Jour abdomen relaxed: you Shoud breathe normally, without holing yeur breath; you Shouid ty &g MeBBwre yoursel < - £ : L A A - . < A - A 7 A A < 7 - < - 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 of & mirror and you should not measure yourself ater eating. ‘ g A - A - € 2 € : = g € €
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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 [ anacidsiomeprazole (] Bith ControlFertity Treat, [ Corisone [ piuretis [ Woas [ vitaming [ Other Red meat i Sﬁmypfﬂ hj’w" ‘T"Tp'? "Mw inctuing e, vl b, muton, s nd gt B ; A c c cl c N c | .| clclcT e c ¢ B : A ; A A N C A :
. . . . . . . : . : rocessed meat refers to meat that has been transformed through salting, curing, fermentation, smoking or other processes = A A A = = = A A = A A A A A A A A A A A A
pOpU'atlon and these grOWIng numbers, |t is Clear thls model is not SUStalnablelz. Patient LlfeStyle Inormatlon : : : : - to cnhancé flavour or improve preservation P\occ:sscd meat can include ham, salami, bacon and some sausagcf such as C B C C C C B C C B = C C C B
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[] venient Sx MCED* [ Client [ patient ] Insurance Consyldscrct?c r\c‘f(t vcfczr\ccs regarding physical activity levels® none (no physical activity); low (occasional physical é g g 2 g A 2 A a n i (; i 2 g a n g g 2 a A a A a ; ; a A a A a
R . . . R activity); moderate (150 minutes per week of light actiyity, 75 minutes per week of vigorous activity, or combinations of Fig. 1: differences between male and female bodies A A A B B * A B X a ~ a B a a “ a ~ A *
Diagnosis Information Authorization of Data Transfer both); and vigorous (greater activity than the Moderatelevel). B C C B C c C A B C B B © A C C C B A A A A A A A A A A A A
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insulin resistance (IR), prediabetes, type 2 diabetes mellitus (DM2)—, as well as establishing the 7.5-year risk of developing DM2. Besides, if achieved, . _rus onel corect 10 the best of my lowledge. customary serving sizes c 5 ¢ c ¢ ¢ ¢ - A A
. A i ) . X i . R Ordering  clinicians should use ICD-10 Codes that | | Patient Signature & Date ICD-10 Codes ) \ 7 ) ) ) ) B C C A C C B C A A A A A A A c A A A
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- - - . . . . - . ysician Name ysician umber Performance characteristicsiwere determined by Laboratory Director Gregory J. Massimi, M.D.; New York State Department of Health Clinical Laboratory Permit PFI (Permanent D = = =
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- 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 5 g e = e g e & e g g - - - = - = - - - - = -
performed from March 2025 to December 2026 (we are still in the process of recruiting hospitals and medical centers). * Refer to back page K-TRF-308002090-20240715 K-TRF-308002080-20240715 c A g B € C B A p B A A A B € p A c C A A A A A p A A A A A A p

- To validate the performance, accuracy and usefulness of several advanced EBLM indices, ratios, scores and/or coefficients —all of them analyzed < = — . - . S . < U - . . : - . . . . . : . .
individually and by different types of groupings in serial and in parallel'®, to optimize overall specificity (Sp) and sensitivity (Se), respectively—, as tools ) o ) ) ) ) ) ) ) s C ; A C C A C C . A C C A A A . A : :
based on machine learning (ML) algorithms for clinical decision support system (CDSS), to improve healthcare delivery by enhancing medical decisions 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 S o c A oA S c c " B A A A A A A AL A A A A
with targeted clinical knowledge, patient information, and other health information°: size (n) of 1,000 patients —paying special attention to the proportion of different ethnicities of the population of the U.S.—. = - - : : : : : : : - - A : < < : : : : : : : : : : : :

Anthropometric indices, ratios and/or products: body mass index (BMI), waist-to-hip ratio (WHR), Deurenberg body fat (%), Palafolls body fat (%), Hodgdon c c B B A A : A A B A A A C A A C c A A A A A A A A A A A A
: ; ; f : : Parameter Total Male Female Parameter Total Male Female C C B B A A B A A B A A A B © A A C © © A A A A A A A A A A A A
E_Ee_ckett body fgt (%), body fat mass, lean b_ody-ma_ss, ideal body.fat Jacksc?n P(_)IIa_rd, body fat to lose to |de§1|, body density, wals_t—_to—_helght ratio (WHtR), SR R 54,64 (40 - 82) 52,03 (41 77) Total Cholesterol (mgfdL) 194,02 (120 - 302) 196,54 (135 - 302) 191,5 (120 - 268) c B c ; c ! A A B @ B B B A A c © c A A A A p A A A A A A A
g

lipid accumulation product (LAP), body adiposity index (BAI), visceral adiposity index (VAI), body shape index (BSI), and conicity index (CI). All these Height (cm) 170,14 (150 - 190) 176,77 (152- 190) 163,51 (150 177) Cholesterol HDL (mg/dL) 60,01 (31-95) 50,82 (31-95) 69,2 (42-95) c [ clclclec B A A B : A B c A A c B p A A A A A A A A A A A
indices, ratios and products were calculated from a few simple clinical variables, such as age, height, weight, neck circumference, waist circumference, Weight (kg) 71,66 (38,6 - 128) 83,32 (38,6 - 128) 59,99 (45 - 112) Cholesterol non-HDL (mg/dL) 134,01 (53 - 265) 145,72 (53 - 265) 122,3 (53- 185) c : C : A A 2 A A A C i C C c A A i A A A A i A : A A
C B C A B A A B A C A B A A C A A A A A A A A A A A A

in (i Neck Circumference (cm) 36,5 (28 - 50) 40,2 (30 - 47) 32,79 (28 - 50) Cholesterol LDL (mg/dL) 115,86 (35,4 - 223,49) 123,82 (35,4 - 223,49) 107,89 (35,4 - 173)
and hip circumference. ck Ci S 5 — g = - - 5 g - g — = - - = : 5 A A A 3 A A 3 A A A 3 A
Atherogenic indices, ratios and/or coefficients and cardiovascular scores: atherogenic coefficient (AC), atherogenic index of plasma (AIP), Castelli risk m’;‘lgﬂf::::z’:(ig“) 896;5779(?7265 '1123;) iig;éiig:f;)’ 796"14;1“(3725 11217‘:’) f:g‘)l;ijz;"e‘;’(ﬁ’;gg’d” 12}32;?}?3- 76‘22;" izfé‘;fm 7‘23;: 1‘7"24;*:?3‘ 322(;2? G -~ BN ~ Bl ~ en A A BBE A A A DEOEE A A BRSNS ~ ~ A A A A A A A A A A
. P . .y . .. . .. . . . e . . . . . . ) - ’ - ) - 5 - ) - s - B A C A C A B A A B A A A = C A A C C C A A A C A A A A A A A
index I, Castelli risk index I + bilirubin, Castelli risk index II, Castelli risk index II + bilirubin, cholesterol/bilirubin ratio, lipoprotein combine index (LCI), Menarche (y.0.) NA NA 12,87 (9-17) Insulin (nU/mL) 7,76 (1,37 - 37,05) 8,04 (1,37-26,73) 7,5 (3,01 - 37,05) C A C . 5 3 5 A 5 A 5 C A A C A A A . A A A A . A . A
triglycerides/HDL-c index, Framingham risk score, SCORE, and vascular age. All these indices and ratios were calculated from a few simple clinical Systolic Pressure (mmHg) 116,93 (77 - 170) 122,45 (95 - 170) 111,42 (77 - 148) Creatinine (mg/dL) 0,88 (0,56 - 1,78) 0,99 (0,62-1,78) 0,77(0,56-1) A B e A B A B A A B A A A A A A A B A B A A A A A A A A A A A A
variables as well as laboratory determinations, such as gender, age, smoking habits, systolic pressure, diastolic pressure, total cholesterol, HDL-c, LDL-c, Diastolic Pressure (mmHeg) 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) - : a a . : ¢ g a C : C g g g : ¢ : < g g - : : g : : g C L C
triglveerides. bilirubin. and glucose Resting Heart Rate (BPM) 69,11 (42-110) 68,23 (42-110) 69,99 (55 - 99) HbA1c (%) 5,28 (3,6-7,2) 5,34(3,6-7,2) 5,22 (4,4-6,2) C A B B C a B a A B A A A a A A A C A C A A a A A A A A a a a A
gy o o 9 o . . . . Urine Albumin (g/L) 0,11 (0,04-0,82) 0,11(0,04-0,32) 0,11 (0,04-0,82) © C i ; i i = L ; a : A ; : € i : c C c C C : H : ; 2 ; i ; ’ :
Pancreatic endocrine panels and/or indices, such as the National Cholesterol Education Program-Adult Treatment Panel 111 (ATP-I1I), the triglycerides o ) ) Urine Creatinine (g/L) 1,38 (0,35-3,92) 1,56 (0,39-3,92) 1,2(0,35-3,42) g : C : C 2 - : : - : ; 2 ; A : : g A g ; 2 ; A : : : ; 2 ; : :
and glucose (TyG) index, the homeostasis model assessment for insulin resistance (HOMA-IR), HOMA-Beta, HOMA-S, HOMA-2, and the quantitative Table 1. Clinical data, displayed as the mean value of each parameter with the Urine Density (g/L) 1020,22 (1007-1034) | 1020,88 (1008-1032) | 1019,55 (1007 - 1034) B e : ST - T
insulin-sensitivity check index (QUICKI). All these indices were calculated from a few simple clinical variables as well as laboratory determinations, such corr:sponc:mg ':'f"'ma: (Min) and maximal (Max) value, for all patients and by 3"“6 FL’H : 567;(?0- 7:;?) 56834(?0- 75) %125(;)7,;) g A 5 A WEW A HB c |l c | c c : A : A A : A N C | C
. . . . . _ . . . . .. gen er: maile an emaile. rine Leukocytes 5 - 5 - 5 - B A A A A A B A A B A A A A A A A B A A A A A A A A A A A A A A
as gender, waist cwcumfere.nc_:e, systolic pressure, d_lastollc pressure, HDL-c, _trlglycerldes, insulin, cr_eatlnlne, a_nd glucose._ _ _ Urine Nitrites 0.05(0-1) 0.03(0-1) 0.07(0-1) = : c : o : = : : = : - : : : : : c - s a : : . : - : : . : : :
- Renal scores, such as creatinine clearance, and estimated glomerular filtration rate (eGFR), and urine albumin-to-creatinine ratio (ACR). These scores Urine Protein 0,03(0-2) 0(0-0) 0,07(0-2) B A p A p A B A A B ! ? A A B A A c B c € c A A A A A A A A A A
were calculated from a few clinical variables as well as laboratory determinations, such as gender, age, ethnicity, weight, serum creatinine, urine albumin aramete ota ale emale Urine Glucose 0,01(0-2) 0,03(0-2) 0(0-0) 5 - . - : : : : a 5 - - 2 - - a : ¢ - © € © - : a : a : : - s a
and urine creatinine Body Mass Index (BMI) 24,49 (15,94 - 36,6) 15,94 (16,71 - 36,6) 22,41 (-9,62 - 36,29) Ulie e 0,07(0-3) 0,07 (0-3) 0,08(0-3) B A A A A A B A A B A A A A A A A C A C A A A A A A A A A C C
X ' i . . i L . Neck Circumference (cm) 36,56 (28 - 50) 30 (30-47) 32,92(28-35,5) Urine Urobilinogen 0,04(0-2) 0,05(0-2) 0,03(0-2) : ‘ . . : . . . ‘ : . . . . _ ‘ . _ _ - _C B, _C B, . . : . a_C__°C
To validate the performance and accuracy of the algorithm w_hen us_ed with vendors _other than tht_)se Wlth which 1fhe original algor_lthms were L U B 86,64 (62,5 - 131) 68,5 (68,5-131) 76,58 (62,5 - 116) i i 0(0-0) 0(0-0) 0(0-0) - S - - - - - - - - . - - - C - - g C B £ - A = - - . - . A - -
developed —Sysmex (Kobe, Japan) for hematology and Roche Diagnostics (Rotkreuz, Switzerland) for biochemistry and immunoassay—, since several Hip Circumference (cm) 97,61 (70 - 127) 70 (70-119) 94,56 (75 - 127) Urine Red Blood Cells 0,09(0-2) 0,03(0-2) 0,14(0-2) = . A A A A = A A = : A ; ; = A ; o = e ; A c A ; ; 2 : : : z
previous correlation studies alerted about potentially moderate differences in the performance between different reagent vendors —mainly in the normality WS Eifo- (RITD (RO (A1) L (71,17, L8012 081(0,7-1,17) Urine Hemoglobin 0,09(0-2) 0,03(0-2) 0,14(0-2) B A A A A A : A A B A € A A A A A c A e A A A A A A A A A A A A
limits—2122 Deurenberg Body Fat (%) 30,79 (13,51 - 54,06) 13,51 (13,51 - 39,69) 33,31 (25 - 54,06) B A A A A A B A A B A C A A A A A C A c A A C A A A A A A A A
: ) . . . Palafolls Body Fat (%) 32,26 (19,15-49,71) 19,15 (19,15 - 39,53) 35,19 (28,47 - 49,71) . B A A A A A B A A B A C A A A p A © A © A A p A A A A A A A A A

- To collect data for future mid and/or long-term studies related to health economics outcome research (HEOR)?® to analyze the cost effectiveness Hodgdon Beckett Body Fat (%) 25,14 (8,49 54,01) 9.1(9.1-38,7) 27.34(8,49 - 54,01) Table 4. Selected laboratory data, displayed as the mean value of each parameter B A A A A A B A A B A A A A A A A c A C A A A A A A A A A A A A

of machine learning (ML) algorithms as a CDSS. Body Fat Mass 18,68 (4,58 - 56,71) 5,34 (5,34 - 45,67) 17,53 (4,58 - 56,71) with the corresponding minimal (Min) and maximal (Max) value, for all patients B : A : : : B A A B : i : g A p p c p c A p A A A A A A A A p A
Lean Body Mass 52,98 (33,26 - 82,5) 33,26 (33,26 - 82,5) 42,46 (34,59 - 64,28) and by gender: male and female. 2 s a C g ¢
Ideal Body Fat Jackson Pollard 21,23 (15,3- 26,3) 15,3 (15,3 - 20,9) 24,01 (20,9- 26,3) s . . . - - - . s - - - . - - e . . - - - - - - . - - - -
Body Fat To Lose To Ideal 3,76 (-9,62 - 30,25) -8,58 (-8,58 - 24,51) 3,06 (-9,62 - 30,25) B R A A A A A A B A A B A A B B C A A C A A A A A A A A
Body Density 1,04(0,98- 1,08) 1,01 (1.01-1,08) 1,04(0,98- 1,08) I B B B o o R S S B B B s B o e B e ——
Waist-to-Height Ratio (WHR) 0,51(0,37-0,73) 0,41(0,41-0,73) 0,47 (0,37 - 0,68) ety eentesihib el ncex SRR a0 CUERRER T) ARG L) B A A p B p A B p G p B B A p B € B p A A p A p A p p A p A
M E I H 0 DS Lipid Accumulation Product (LAP) 28,82 (2,75 - 202,98) 3,92 (3,92 - 202,98) 15,29 (2,75 - 77,48) Atherogenic Index of Plasma (AIP) -0,2(-0,73 - 0,86) -0,05(-0,67-0,86) -0,36(-0,73-0,33) B A A A A A B A A : A A A A A A A C A c A A A A A A A A A A A A
Body Adiposity Index (BAI) 26,09 (15,54 - 43,27) 18,27 (18,27 - 34,82) 27,3 (15,54 - 43,27) gas:e::! 2!5'; :"gex :| 2"113 E;ig - 2’12; 24%12((1(;5367' Bélf;) i’zi {;23 - ;"igi c A A A : A A B A A A A A A A B A C A A c A A A A A A A A
" - " astelli Risk Index , ,37 -6, 8 ,37 -6, N ,37 -3, B © A A A A B A A B A A A A A A A © A B A A A A A A A A A A A A
Vi LAd Index (VAI ,97(0,2-7,5 ,2(0,2-7,5 ,7 (0,25 -2,95
B:g;;ahapjg:g (EST')X (VA 338 Eg 060 i; 0007((00 o7 081)) 0008((00 e 0906)) Atherogenic Coefficient (AC) 2,48 (0,56 - 7,16) 3,1(0,56 - 7,16) 1,86 (0,56 - 3,59) B A A A A A B A A B A A A A A A A C A C A p A G A A A A p A A

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 for Multi- Conicity Index (CI) 1.23(0.94-153) 1,06 (1,06 1.53) 1,16 (0.94-1.48) Lipoprotein Combine Index (LCI) 4,49 (3,66 -5,62) 4,68 (3,69-5,62) 4,3(3,66 - 4,95) — : C : : : . C : S C | C : 2 C - : : d : : ; : : : d ; :

Cancer Early Detection (MCED)2*. From this previous study —with 90 routine laboratory determinations included (Table 3)—, new studies were conducted, (F:r\j‘g“'s”g“am Score 1?3‘(%2‘5’7’1326)6) 92’927(‘5'115'3172'3;) 03’7242(‘8’;;23(;8372)) - : ; ; ; ; = ; ; 5 \ ; ; ; 5 ; v 5 e T ; N c A ; A ; A ;

core - - -

such as the one described here. T : : SR S BV : SN A e 3 : : ; : : : c I : C : : : ‘ : : : : : : : : :

Table 2. Anthropometric indices and ratios, displayed as the mean value of each Vascular Age 53,68 (40 - 86) 55,91 (40 - 86) 51,46 (40-79) 5 A A A z 7 = 7 7 = 7 z 7 7 7 7 ; 5 z S z ; z z 7 ; 7 z ; : 7 7
parameter with the corresponding minimal (Min) and maximal (Max) value, for all B C A A A A € A A G C € B A A A A B A B A A A A A A A A A A A A

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 the patients and by gender: male and female. Table 5. Atherogenic and cardiovascular indices, displayed as the mean value of : A p : A p f . A 2 A ; ’ : C A A C C c A A A A A A A A . A . 7

assessment of the pancreatic endocrine function, several approximations were performed until find the best cost-effectiveness ratio (CER) —correlation each parameter with the corresponding minimal (Min) and maximal (Max) value, = € : : = - : e a 3 s : = : - G = & - : - - : - - - : - - :

of the net difference in the costs of two interventions to the net difference in their effectiveness—: for all pati db der: I df I B A € A © A B A A B p A p A p A A B A € 3 A A A A A A 3 A A A A

Parameter Total Male Female patients an vy gender: male and remale.
A A B B A A B A A B A A A A A A A B A © © A A A A A A A © A A A
Red Blood Cell Count (*10712/L) 4,53 (3,18 - 5,64) 4,76 (4,07 - 5,64) 4,3 (3,18 -5,49) g A A A A A o A A B A A A A A A A B A B 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: Hemoglobin (g/dL) 13,82(7,1-17,3) 146(7,1-17,3) 13,04(93-158) B A C A C A 3 A A B A c A 3 c A C C C c : A A B A A A A A A A A
Hematocrit (%) 41,14(23,3-51) 43,36 (23,3-51) 38,93(29,3-47,7) ATPAII 1,58 (1-5) 1,79 (1-5) 1,37 (1-4) B p ! A ! ! B ! A B A c A A B A A C B B A p A p A p A A A A p A
o o ) o ) o ) ) ) o HCT/Hb 2,99 (2,79 - 4,69) 2,98 (2,79 - 4,69) 2,99 (2,82 - 3,6) TyG Index 8,27 (7,29-10,3) 8,49 (7,32-10,3) 8,05(7,29-9,17) C A C © A A B A A B A A A A A A A C A A B A A B A A A A A A A A
1. The initial sample —training set of 9,391 patients— was divided in the training and validation sets (80% of the total patients for the training set ESR (mm) 5,63 (2-38) 4,96(2-18) 6,3(2-38) T OMAR 1.89(0.28-9,97) 2(0.28-6,53) 1.8(0.639.97) e A € e A A : A A : A A A A A A A g A A : A A : A A A A A A A A
and the remaining 20% for the validation set), to determine an initial accuracy. MCV (fL) 91,13(53,69-107,37) | 91,34(53,69-107,37) | 90,92(70,77-106.6) HOMA-Beta 89,26 (21,6 - 289,96) 87,72 (21,6 - 267,3) 90,67 (35,9 - 289,96) < SH - - - = S = - - g - c aT— -
' i i i MCH (pg) 80,71 (16,36 - 35,63) 30,9 (16,36 - 35,63) 30,52 (22,46 -34,52) HOMA-S 93,65 (10,03-357,14) | 102,86 (15,31-357,14) | 85,29 (10,03- 158,73) = = = \
2. All the data was preprocessed by converting those numeric variables that are categoric. MCHE (/L) 33,68 (30,47 - 36,22) 33,8 (30,47 - 36,22) 38,57 (31,74 - 35,44) 65 (10, : L9 (s, . 29 (10, ) e A € € A A B A A B A € A A A A A C A € B A A A p B A A A A A A
. L I . . . . . e L - , 47-36, ,8(30,47- 36, : :74- 35, HOMA-2 4,47 (4,01-5,5) 4,61(4,01-5,5) 4,35 (4,09-4,7) C C A A 5 A ) 5 A A A ‘ A ‘ A C A C C A ) A A C A A A ) A A
3. Thenextstep conS|st.ed in visualizing the Ca_tegorlc dependent v_arlables gnd all the different qualitative variables, to_ve_rlfy if the _dl_strlbL_Jtlon was RDW (%) 14,25 (11,7-21,9) 1437 (11,9-21,9) 1412 (11,7-19,8) S =046 ST A0,46] 667 (004 - - - - A A - A A - A A A A A A A = A < < g < A - A A A g A A
balanced or not, and if necessary, a corrective method was applied to adjust the unbalance of the classes, by modifying the original size of the Leukocytes Absolute (x10°9/L) 5,51(2,93-9,33) 5,73 (2,96 - 9,28) 5,29 (2,93-9,33) B B A p B p p B A C p B c A ! c C B B ! A B ) A A A . A ! )
whole training data Neutrophils Absolute (x10*9/L) 3,22(1,11-7,13) 3,33(1,11-7,13) 3,12(1,31-6,67) B A B B A A B A A B A A A A A A A C A B A A A A A A A A A A A A
! - . . . . . . Lymphocytes Absolute (x10"9/L) 1,67 (0,76 - 2,89) 1,73(0,76 - 2,72) 1,61(0,91-2,89) Table 6. Pancreatic endocrine indices, displayed as the mean value of each € A G G A A B A p B A A A A A A B A c C A ) A A c p p p p p p
4. The absel?t_cases werg de_tected, and an imputation treatment yvas |mplemente_d, either with the median or not, orIW|th_the_ frquent vglu_es. Monocytes Absolute (x10"9/L) 0,42 (0,15-0,79) 0,46 (0,23-0,79) 0,39(0,15-0,76) parameter with the corresponding minimal (Min) and maximal (Max) value, for all B C B C C A A A C A A C A A B C . ‘ A A A . A A A C C
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 Eosinophils Absolute (x10°9/L) 0,17 (0,02 - 1,01) 0,19 (0,02 - 0,59) 0,15(0,03-1,01) patients and by gender: male and female. : : € B € € : A A i A € A A 3 A A c 3 € A A € p A A A A A A !
very low and they will bring noise. Basophils Absolute (x10"9/L) 0,03(0-0,09) 0,03(0-0,09) 0,02(0-0,07) 5 c . . ; . C C C
6. The atypical values (outliers) that can affect the distribution of the variables were detected in the quantitative variables of the training set, to [‘e“trsp“;‘ts R:"‘t’_("/(“o)/) 5;331‘?;65' 7;’;’ 5;6177;?12é6§ 7:;’ 3517;365‘(410;63' 7468’72)) c A S A A S c | ¢ c | c | ¢ 5 A A ; A A A A A A : A A
. . . . . . . .. ymphocytes Ratio (% g 5= b 5= J A ; A A . . A 5 5 ; 5 A A 5 5 ) 5 A A A A A ) A A
apply corrective measures and, if very atypical values were found, the imputation of atypical values was studied, determining firstly the cut-off Moroeyies Ratio (%) 7,79 (4-128) 8.1(44-119) 748 (4-128) Creatinine Clearance 91,93 (50,1-183,93) | 101,98 (53,47-183,93) | 81,87 (50,1-168,4) N~ e~ . e 2 e e R B e e T B B e
value that indicates the abnormality of the variable, and the median was used as a replacement value for those observations that were above Eosinophils Ratio (%) 3,07 (0,4-12,3) 3,37(0,4-10,3) 2,76 (0,4-12,3) Estimated Glomerular Filtration Rate (eGFR) 87,45 (45,7 - 122,35) 86,65 (45,7 - 122,35) 88,24 (63,03 - 113,69) C ! B C c ! A B c c B 3 C A A C C C c C A ! A A A A . A . A
the CUt—Oﬁ:. Basophils Ratio (%) 0,55(0,1-1,8) 0,59(0,1-1,8) 0,52(0,1-1,4) KFRE 4 Nort American 2 0,03 (0-122,35) 0,04 (0-1,57) 0,02 (0-0,09) c c © c B A A B A C A A B A A B B C A A A A A A A A A A A A
. . L. . . . . . . . . . . & N N . KFRE 4 North American 5 0,09 (0-4,82) 0,13 (0-4,82) 0,06 (0 - 0,29) B A I I A A B A A C B A B B C A A C C C A A ) A A A A A A ) A A
7. Theinitial binary logistic regression (logit) was estimated by the general linear model (GLM) algorithm, with the argument family = binomial (link = ;lsi/e(lft)c"”m Lesat) 23;’;5?((;;6_ 1‘32’ 23225‘1(26 13?2) 2255‘757(&43123;2’ CFREZnonNorth Amarican TR T e e y ER —— ¢ : I T T T e - T s S T S R
“logit”), because the dependent variable is binary categoric, and the threshold to classify the attribute depended on what we wanted to predict PDW (%) 16,65 (8.2-30,4) 16,68 (8,2-26.4) 16,62(9.2-30.4) KFRE 4 non North American 5 0,08 (0-4,02) 0,11(0-4,02) 0,05 (0-0,24) Cc c : : c : c c C : : C C : : : : : : :
. R R L. R R - 2 2 > 2 2 2 2 > 2 B A B © © A A B © A B B C A © © © © A A A A A A A A A A A A
(a priori the cut-off point was 0.5, because it is the standard cut-off to classify as healthy and sick). PT (%) 92,61(24-100) 90,96 (24 - 100) 94,26 (67 - 100) Urine ACR e D s ate T (e B e So ) = g 3 : ; ; = g - = . B A B ; .G = ; ; A ; 3 ; 3 ; ; A ; 3
8. The logit model achieved was evaluated through the following methods: assessment of the influential values and possibly atypical from the RN SLTHIZ8 BEE2d) S22 =) B0 e DR Ol B A : C C A A B C C B : c A p c c C A A A p A p A A A A p A
. . . . . . . . . . Calci /L 96,45 (85,6 - 114,3 96,76 (86,3 - 106,8 96,14 (85,6 - 114,3 - - B ) A A A A B A ) B B A A ) A B A ) B ) A A A A ) A )
residues of the logit model; multicollinearity analysis —to evaluate the presence and the magnitude of strong linear relationships between CEIZL?;;((::iO)UL) e 9(5(98-110)) 105(7(98_110) ) o 2(1(103_110)) Table 7. Renal scores, displayed as the mean value of each parameter with the o . e = = = — = C 5 . . ‘ - L L . ‘ . .
predictive variables (independent variables) in the model—; goodness of fit —to determine if the model is valid and adequate for its use in decision Magnesium (mg/dL) 1.99 (1,64-2,97) 2.02(1,75-2.97) 1.95(1,64-2.52) corresponding minimal (Min) and maximal (Max) value, for all patients and by 5 A C : g g = - g g = g = & = 5 g g 5 - g A A A A A A A
making or in making predictions—; calculation of the importance of the predictive variables in the model, considering their weight through the Phosphorus (mg/dL) 3,49(19-67) 3,36(2,2-47) 3,61(19-67) gender: male and female. : - - | —— A : : . £ . G I | G - £ A : ¢ £ A . : . : a :
decreasing of the mean average precision and the Gini decreasing average; as well as the final validation for the model with the validation set ;°L?SS"‘(m(mrl‘;f)”” 1:(,)2:9(2?321-85,2111)7) 14‘(‘)'3;;3(’;‘321';"21117) 1;51;;(322-54'2?7)
. . . . . . - .. . . oaium (mmo ) ,0 - b ,0 - 5 50 -
of the 20%, to determine the sensitivity, specificity, area under the receiver operating characteristic (AUROC) curve, positive predictive value YT 45,4439 52) 45,54(39-52) 45,34 (40-50) 20 - - - - - - - - -
(PPV), and negative predictive value (NPV) (&) : . : Table 9. 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
s B Apolipoprotein A1 (mg/dL) 147,34 (93 - 230) 136,38 (93 - 230) 158,29 (109 - 220) A s H H H G N H [Tl H & H
9. The cut-off point was optimized, to finally adjust the binary logistic regression model Apoilpoproiein BimgdL) 89,03 (50- 179) 96,22 (56- 179) 81,83 (50 133) 18 and systt_ems, and_the Health Sc_ore. Each_box is colored accorc!mg to the resul_t obtamet_:l, which is scored fror_n E” to A_, meanmg_ E” that the result is r_ughly concern_lng
) ) . ’ C . ) T . CRP-hs (mg/L) 166(0.15-17.47) 17(015-12,54) 161(0.15-17.47) 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;
10. The final evaluation of the binary logistic regression model was performed with the optimal cut-off point. Ferritin (ng/mL) 83,91(33-457.1) 117,98 (3.6 -457.1) 49,85 (3.3-330.7) 16 and meaning “A” that the result is normal. CVD: cardiovascular system; BP: blood pressure; ANT: anthropometric indicators; BMI: body mass index; WHR: waist-to-hip ratio;
Globulin (g/L) 25,79 (18 - 39) 25,51 (18- 33,6) 26,08 (19- 39) 14 HTW: hypertriglicemic waist; AI: atherogenic indices; THI: triglycerides-to-HDL cholesterol index; AIP: atherogenic index of plasma; CRI-I: Castelli risk index I; CRI-II:
- Second,severalcombinations —upto 1x 10%°— were performedto find most significant groupings of laboratory determinations —mainly for the pancreatic Lipoprotein (a) (mg/dL) 32,6 (9,99 - 158,58) 39,61 (9,99 - 158,58) 25,59 (9,99-112,04) Castelli risk index II; TC/TB: cholesterol-to-bilirubin ratio; AC: atherogenic coefficient; GLU: glucose metabolism; DM2: type 2 diabetes mellitus; MetS: metabolic syndrome;
endocrine function, but also for all other body functions and systems involved and/or related with them, this is, both causes and/or consequences—. TA‘it:‘Lr/"L‘e'" (g/L) ;;’?3(29 ‘3;”?) 22’%2(22‘ ;81’:‘) 67516482 ‘3%4“38131) - 12 TvG: triglycerides and glucose index; HIR: homeostatic model assessment for insulin resistance; DM2 Risk: type 2 diabetes mellitus risk; REN: renal function; URI: urinalysis;
ASTEIU /L; 23’0; ( 13'_70; 2&_; 32(( 15'_ 70)) 20’ 75(( 13'_ 55)) 2 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 urine; Bil:
Third, several calculations were performed, mainly those related with atherogenic indices (Table 5), pancreatic endocrine indices (Table 6), and ALT (1U/L) 22,39 (7-88) 26,24(8-88) 18,54 (7-62) i 10 urobilin in urine; Hem: red blood cells (RBC) in urine; Hb: hemoglobin in urine.
renal indices (Table 7). We selected the ones that were Evidence-Based Laboratory Medicine (EBLM). In this way, performed atherogenic indices fggi:ﬂjk; f;éf(fi 1;357(’)) 1628654((1101;11627;0) 11:6832‘?15;96 12‘(’;’) 8 8
and cardiovascular scores were: atherogenic coefficient (AC)??%, atherogenic index of plasma (AIP)??728 Castelli risk index I (CRI-I)*°, CRI-I + Total CholesteroL(mg/dL) ST ST s )
bilirubin®°, Castelli risk index II(CRI-II)°, CRI-II + bilirubin®°, cholesterol/ bilirubin ratio®°, lipoprotein combine index (LCI)?, triglycerides/HDL-c index3, Cholesterol HDL (mg/dL) 60,01 (31- 95) 50,82 (31- 95) 69,2 (42 - 95) 6 N LU I N
Framingham risk score®?, Systematic Coronary Risk Evaluation (SCORE) model®3, and vascular age®*. Besides, pancreatic endocrine indices performed Cholesterol non-HDL (mg/dL) 134,01 (53 - 265) 145,72 (53 - 265) 122,3 (53- 185) (@)
were:adult treatment panel I1I (ATP-III)%% —metabolic syndrome—, triglycerides and glucose (TyG)index, homeostatic model assessment for insulin g:gtzz:zzt;’z;i’;ﬁsm) 11381‘55‘?65;54 _7253:,)9) 122’18: 258’4 .7‘25:2?9) 1127"‘5;9(((532’43'21;63)’ 4 This ) ) ve blood and urine-based bi Ker alaorithm hold o ding timelv and ) d
resistance (HOMA-IR)%83°, HOMA-Beta®3°, HOMA-S%83° HOMA-24°, and quantitative insulin sensitivity check index (QUICKI)®* —insulin resistance—. Triglycerides (mg/dL) 96,48 (33 603) 120,32 (34- 603) 72,64 (33 -209) 5 T |sh|nnovat|ve “0""""33"1? ood anc urlne-f ased blomar z" a 90”3_"‘ olds promise in FI"'OVI ing tlT,efy and accurate ass;lst_ance to OCtOTj
Finally, renal scores performed were: creatinine clearance®, estimated glomerular filtration rate (eGFR)*2 and urine albumin-to-creatinine ratio (ACR)*. Vitamin B 12 (pg/mL) 415,97 (221-1092) 392,37 (221 1084) 439,58 (262 - 1092) In the assessment —as well as screening—, of pancreatic endocrine diseases —even In early stages—, before symptoms and signs appear an
Vitamin D 25-OH (ng/mL) 28,71 (12,03 - 104,18) 26,93 (12,03 - 104,18) 30,49 (12,77 - 88,29) 0 when treatment is most Ilkely to be successful®?-¢. It is partlcularly targeted to individuals aged 40 years and above. In this way, the test enables
. . . . . . . . Anti-CCP ab (U/mL) 0,73(0,43-10,3) 0,78(0,43-10,3) 0,68(0,49-4,1) th tection of pancreatic en rine di well as their ibl n iat i which are linked to th rdiov lar

On the other hand, all patient data was computed with two machine learning (ML) algorithms, such as Evidence-Based Laboratory Medicine Algorithm H. pylori 1gG Ab. (U/mL) 1,95(0,32-8,01) 2,18(0,32-8,01) 1,72(0,39-8,01) 0 100 200 300 400 S ztiie:ngr;a?? :c(:;ncliisdsoceoi;alld f;alzszf\’taifor :;noasse di(saeal?s?asssrgl:tzzutieﬁ\ferc\llvzsi’s?: 2be:$g S(aaaris:f;\etalgoli?:: ndliC:‘nZ (M::Sa)da:tfa\:cz:e

(EBLMA)?444 and Artificial Intelligence Recursive Algorithm (AIRA)?*%® —both developed by Blueberry Diagnostics (Barcelona, Spain) in 2020 to help Rheumatoid Factor (Ul/mL) 8,86 (3,99 - 210) 12,44.(3,99 - 210) 5,29 (3,99- 12) Giicoss g Y I ’I'nk dt l:‘ t'- nd P in z nd/ nsidered risk factors f tﬁ r;|3 £ n!{’h hthe S ndg hieved ’ £ IOO!(,)OV

in COVID-19 diagnosis*°—, to improve both sensitivity and specificity. EBLMA includes several functions —sub-algorithms— to detect the following FSH (mlU/mL) NA (0,29 - NA) (-) 42,88 (0,29 - 175,54) 9 ?c ose ¥t; e %pa ;:ﬁatlfhe | gcrlte |se:sesti . m:care co s]: ere d”s actors _or de 't-h \I;e h o;_g et_e a Ip ac |§r\:1e VZﬁre %t t'- "f

conditions: cardiovascular disease (CVD) and atherosclerotic cardiovascular disease (ASCVD); pancreatic endocrine diseases —insulin resistance (IR), :Ts:lu(r;g;r:@” 1'17?(11(’135:13:60;) 84’1(;49(;’(311-42?5’;?) 1054(:8231'15?) Fi 5.S I hic for the al taboli t shared with Lhmush_ f‘ Coni ere b ad i abora OQI/ W eref e tes \_/éag per orm_e \;\éas nod_equpel Wi " oche |ag;1_os 'Cds an.a yfcers.t. us, de N Iefn 'O?. ©

prediabetes, type 2 diabetes mellitus (DM2)—; and renal function diseases —chronic kidney disease (CKD). Besides, AIRA is an algorithm that computes in a TSA (mIU/L) 2,59 (0.22-40.22) 55510.27 4022 558(0.22-40.22) h:agat::ﬁca-re ar?:fgsgir:r?allsc t:rvaliedagt:c:hs: L:';‘;le:e;ssrnoisfifizsr::x as arr::ac‘rluwto _eﬁe 9 IrleSU Slma‘y elSUQe 0 apossible ease from our side in assessing the cardiovascular system, pancreatic endocrine function, and renal function
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- T4 Free (ng/dL) 1,05(0,63-1,7) 1,06 (0,63 - 1,56) 1,03(0,63-1,7) a routine br:)od and urine test —diagnostic accuracy, non—invasiv:r?ess time \'I/'VI'Imt ; s¢ahsamphe 8|zeh(_ patlenti). . ffordabl ibl | . d und d lati d hiah blood
high), and high-risk results. Then, parallel approximations to optimize sensitivity (Se) were conducted. Afterwards, serial approximations to enhance specificity AFP (ng/mL) 2:89(1,09-16,4) 3.1(1,09-16,4) 2,68 (1,09-15,3) savinas. cost savings. turnaround time for results. ease of interoretation of results : is RCT shows the achievement of a routine, affordable —accessible to low-income and underserved populations—, and high accurate bloo

: ; : ; : L ; o Beta-nCG (mU/mL) 1127,26 (1,99 - 85483,2) NA 1127,26 (1,99 - 85483,2) gs, gs, g P d and urine test. The panel maximizes diagnostic yield while minimizing costs. The selected analytes can detect early signs of pancreatic endocrine

(Sp) were also performed. Finally, Cost Effectiveness Ratio Effect Boosting Recursive Optimizer (CEREBRO) —developed by Kience (Wilmington, DE, U.S.)—, ; e _

: ) o : : ) : . . ) . CA19.9 (U/mL) 8,42(1,19-56,30) S B LS = S =) or savings on additional complementary tests, among others—. diseases, without requiring expensive or invasive procedures. Besides, by focusing on high-prevalence diseases and selecting analytes that are
adjusts resulting predictive values —the p-value— with the cost-effectiveness ratio (CER) —correlation of the net difference in the costs of two interventions CA 125 (U/mL) 13,96 (2,6- 50,5) NA 13,96 (2,6- 50,5) ) =q g expensl _ pr - » DY g gn-p g analy

to the net difference in their effectiveness—. CEA (ng/ml) 1.49(039-4.3) 159(049-4.3) 139(039-3.15) The graphic shows a white dot corresponding the glucose —plotted on the bo(‘;h lOV\ll_EOSt and W|dz|¥ available, :‘hIS par:mel is 1(:ecorrl‘om(ljlcglI_y fez&ble ona Ialrlge scale. Automated laboratory systems for blood and urine tests help

lOtal:S:((”gg//mLL)) 1(;231((%0071' 112'3896)) 16239;((0(;0(31- 112’326)) m X-axis— and the glycated hemoglobin (HblAc) —plotted on the Y-axis—, over rGe' uceha or cos'fs an Ecreaze t rﬁuﬁ plu;’ urther r_lvn;gugwrz)ovelra coslfjs' id di £ id bl . fi lati hi
.. p - - - - - - ree ng/m J o ) J 0 ) H H H T . —_ —_

The training set was very heterogenous, as it included results analyzed by different suppliers for the same laboratory determinations —Sysmex, Horiba, Roche Creatinine (mg/dL) 0.88 (0,56 1.78) 0.99(0.62-1.78) 0.77(0.56-1) a colored background (if any value is greater or smaller than X-axis or Y-axis Ilver']tiw e.ccianrnmglprob em al ?_Ut tf € tk?‘a t catr_e COSt;‘S ”:Ebﬂes's'g UuStDaZ(;\!—/.')voit Vtvrlr € ,anb_ |tste_1czcesstor iC%r_‘S' erat_e porn;)n 0 ';S pg_pu 2“0”_’ tt IS

Diagnostics, Siemens Healthineers, or Beckmann Coulter, among others—, with their own systems and reference values. So, the variability and the potential Glucose (mg/dL) 95,05 (74 - 142) 96,78 (75- 142) 93,33 (74-125) ranges of the graphic, the dot is colored in red a_nd placed over the corresponding a gé)f' mictestcana Sgse asolutionror ;:s, cos '"? only 89 ( .25) for the combination of Roche Diagnostics systems for biochemistry

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 that can alter :bAlc (%) 95,28 <3:g-7:32) 95,3;(3,6»75) &';22 (4,4-6,32) borde(;)- The rl::acl_(grmélnd r\:\lasI ﬁolored ar;cor_olmgI What|:|h§se Ie\{els mean once aﬂ ||;1fmuno'fal§sayfanh_ ysmtlex syftems ::r ur:lna ysis. _ _ . . _ i )

. . . . . | dL 2,16 (13 - 237 5,05 (21 - 206 89,28 (13- 237 .

the results — and consequently, the accuracy of the algorithm—, the present study was designed with one single laboratory —Laboratorio Echevarne (Sant Tjtr:lrgil'if:éi‘f(’mg)/du 072(0(22_19;) . 76(0(26-1 72’) 068(0‘22_1 98)) ngewat:g::ieirt'lsn (I’l:cgge ‘:feiazi';?sra":ciis:g;a Scﬁfrl;nt \:\?:rzz\:;dzn i?:ZIi:I:g Th e affordability of this panel cou ‘Ij enab _e_W|de||' _acces]s to roqtlnehscreenlng: This ensures ear: ier c_lletectlonke]mo: r:anagement of diseases before

Cugat del Vallés, Barcelona, Spain)—, and consisted in a randomized controlled trial (RCT) with a target sample size (n) of 300. All patients included in the RCT et B W (L) 0,23 (0,09 - 0,65) 0,24 (0,09 - 0,58) 0,22(0,09-0,65) that is byl?.zsing . c?:lored USRSty stgratiﬁcation from gregn (Risk 0)' they progress into more severe, costly conditions, ultimate y reducing the economic burgleq on bot patients and healthcare systems. _

were recruited through three medical centers in Barcelona (Spain). Patients had to accept and sign the informed consent, the ethics committee approval, and Indirect Bilirubin (mg/dL) 0,49 (-0,43 - 1,36) 0,53 (0,17 - 1,36) 0,46 (-0,43 - 1,35) to darI,( red (Risk 4) - Implementing this minimum (_:Ilagnostlo panel as part of routln_e care has demonstrate_d significant economic bene_ﬁts, both at the |nd|V|du_aI and societal

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 glrje':((mgjt)) 163;5;;‘; (91; ‘26:;3) 173265'9(’2 (8179‘26;;3) 153’16(67‘;;'2;)8) levels, because early detection leads to more cost—effec;lve treatment strategies and prevents progression to more severe disease states,
. - . . . . . . . . m , ,993 - 20, s ,8/ - 20, , ,993 - 29, i i i i i i H i i

(Brooklyn, NY, US) is shown (Figure 4)—. This TRF corresponds to the MCED trial?* —with 90 laboratory determinations included—, from which this other Do Acia (mgrdl) 56110 £ 8957-103) 2517 50 © reducing hospital admissions and complex interventions®’. Also, by focusing on prev5e?nt|ve care, this panel reduces the overall cost burden on

study was developed —by using only 23 routine laboratory determinations (urinalysis included) of the total analyzed—. In the case of the present study, Urine Albumin (/L) 0,11(0,04-0,82) 0,11(0,04-0,32) 0,11(0,04-0,62) 450 N o healthcare systems, shifting resources away from expensive, late-stage treatments®’. In this way, early diagnosis and management of chronic

although target sample size was 300 patients, we decided to enroll 314 patients to allow some backup. However, according to the inclusion and exclusion Urine Creatinine (g/L) 1,38(0,35-3,92) 1,56 (0,39-3,92) 1,2(0,35-3,42) 400 diseases improve patler5|7t outcomes, leading to fewer sick days and enhancing workforce productivity, contributing to the overall economic
. . - . . el . .. . . . i i - - - 350 iti

criteria (Figure 3), 50 patients were initially excluded from the study, because they had ongoing clinically diagnosed pathologies, symptoms or signs, so TR R B 5 = g ® growth of communities®". _ _ _ _ _ _ _ _ _

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 ETe— 0 s 10 2 55803 £ 3 " - The establv_shment of a universally accessible, afforo_lable diagnostic panel contributes to C_I(_)smg the healthcare gap ln_Io_vx{ gnc_j mld_dle—ln(_:ome countries.

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 Urine Nitrites 0,05(0-1) 0,03(0-1) 0,07(0-1) £ 200 - By addressing the most common and preventable diseases at a fraction of the cost of traditional healthcare models, this initiative aligns with global health
. . . . . . . N N o - - 58 . 59 - -
.. . . . . . . Urine Gl 0,01(0-2 0,03(0-2 0(0-0 100 H ieli H H H 60

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 u::i Ke‘:gg: 00750_3; 007&)»31 Ooé (0_)3) 0 s mortality and morbidity from pancreatic endocrine diseases®.

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) Urine Urobilinogen 0.04(0-2) 0.05(0-2] 0.03(0-2) 0 0 - On the other hand, this study also underlines the need to encourage healthcare professionals to explore how Evidence-Based Laboratory Medicine

. . . s . . . - — 6162 ; . : ; : A A = A

in the female population (Tables 1-7). Patient’s blood and urine samples were obtained from October 2021 to June 2023. Blood samples were obtained by Urine Urobilin 0(0-0) 0(0-0) 0(0-0) ° B T oy R0 Te0 1O (EBLM)®*? and new technologies —mainly machine learning (ML) algorithms—, can help them to improve diagnosis accuracy, reduce medical errors

peripheral venipuncture in all participants. All analytics were performed in Laboratorio Echevarne. After centrifugation of the blood samples, all the analytes 3’!“92‘*" B“’l"‘;ce“s ggg:gg gggzgg giitgi; and misdiagnoses, as well as avoid invasive procedures, while reducing healthcare-related costs.

rine Hemoglobin 5 - 5 - ) B

were quantified. All the serum sterols and fatty acids, hormones, as well as the remaining serum and urine analytes were mainly measured by Atellica analyzers
(Siemens, Munich, Germany). Glycated hemoglobin (HbAlc) was measured by Biorad analyzers (Hercules, CA, U.S.). Urinalysis was performed by Sysmex
analyzers (Kobe, Japan). Some of these analytes were tested with different analyzers from other providers during the study, because the laboratory 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 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,
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
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.

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 8). 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.

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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Figures 6 and 7. Sample graphics for the triglycerides-to-glucose (TyG) index
and the homeostatic model assessment for insulin resistance (HOMA-IR) index,
respectively, shared with healthcare professionals to validate the usefulness of
this new approach to a routine blood and urine test.

The graphics show a black dot corresponding the triglycerides —plotted on the
X-axis— and the glucose —plotted on the Y-axis— (for the TyG index) and the
glucose —plotted on the X-axis— and the insulin —plotted on the Y-axis— (for the
HOMA-IR index), 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).
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Figure 8. 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.

- 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®3. 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®3-8 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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