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Nuevo Modelo Laboratorio Nuevo papel profesional laboratorio

Maria Salinas*, Maite Lopez-Garrigos, Emilio Flores, Esther Martin and Carlos Leiva-Salinas .
Clin Chem Lab Med 2021; 59(10): 1634-1641

The clinical laboratoryj a decision maker hub
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TRADITIONAL LABORATORY » TECHNOLOGICAL LABORATORY » LEADING LABORATORY
Intervenes clinical decision I Intervenes clinical decision
Vision Leader analytical quality Leader procedures/technology
Main Values Knowledge (K) K & communication (C)
g 9 ~- -1 S s
s step ! | -
: No actions or Critical value
Action g Critical value reporting
9t TTP step reporting
; Final KPIs: number of
Interm-(::‘dlate KPls: !\Iumber of diagnosis, cost per diagnosis,
- tests, Tests per patient, costs A RERS RS
KPIs Analytical step KPIs per test, sample incidences, BTG, AEBEr GF
courier, turnaround time... appropriate ;:reatments...

Techology advances & Workload

1960 1970 1980

SANT JOAN % GENERALITAT
D'ALACANT " B

DEPARTAMENT DE SALUT Universal i Salut Piblica



Correccion Defecto Solicitud Prueba Laboratorio

DETECCION

ENFERMEDAD
OCULTA

SANT JOAN % GENERALITAT
D'ALACANT \ VALENCIANA
DEPARTAMENT DE SALUT N Frocomsertrhrpyrri 8



A MUY BAJO COSTE....lo caro ya esta hecho

Actualidad

HOSPITAL CAMAS || HABITANTES

395 230.000

LABORATORIO CARDIOLOGIA REUMATOLOGIA

260.000 15.0007 7.000°7
pacientes/afio pacientes/afo pacientes/ano
CRIBADO OPORTUNISTA

IDENTIFICACION PACIENTES ENFERMEDAD OCULTA

SANTIOAN ¥ ceneraLiTar
ponts N gy

aaaaaaaaaaaaaaaaaaaaaa

e




CORRECCION DEFECTO CALCIO

B
1 GEMERALITAT AT 104K
;% VALENCIAMA el

el | Sakit PCbdic

Laboratory quality report

Interventions

 ~multed Table 2: Outcome indicators.
~ .mary Hiperparathyroidizm [pHPT)
s-Ca addad
Intervention Outcome indicator Pre-interven- Post-interver
. e tion period tion period
Confirmed* pHPT identified patients E 3 E (period; (period;

Cost par pHPT patient

result)

Hbale added in pa... L

Calcium [1] [\ 2011-2012; 2018-2015%5
parathyroidectomies 10
B HbA1lc[2, 3]* % — : 5% 2019; 36.4%

Hb&lc added in patients <45 and altarad lipid tests

Diabetes identified patients

In patients <45 years : HbA1lc

Vitamin B12 deficlency

s-vitamin B12 added based on MCV value 7 Vitamin B12 N intra Final |<P|S: number Of
s-witamin B12 addaed based on PPl treatmant & [4’ 5]* 812 diagnosis’ COSt per— diagnOSiS'

Cost par vitamin B12 difi:icn:';palinnt n u m b e r Of a p p ro p ri a te

) monitoring, number of
Magnesium deficiency M agnesium S ED r =
s-Mg added based on hypocalcemia or hypokalemia [6_8] a a p p rO p r I ate t re a t m e nt S aew

=-Mg added in patients with diabetes, or >65

5-Mg added basad on PP treatmant 5 a
i . p<0.05.

Magnesium deficiency identified patients

Cost per magnesium deficiency patient
Based on hypocalcernia or hypokalemia
Patiants with diabetes or =65
Baged on PP treatment

DALACANT  § VALENCIANA

Universal i Salut Piblica




Contents lists at Sci i Direct

Bone

journal homepage: www.elsevier.com/locate/bone

Rapid Communication

Serum calcium (S-Ca), the forgotten test: Preliminary results of an @c,mm
appropriateness strategy to detect primary hyperparathyroidism (pHPT)

Maria Salinas ***, Maite Lopez-Garrigés ?, Francisco Pomares €, Javier Lugo %, Alberto Asencio ¢,
Luis Lopez-Penabad €, Jose Ramén Dominguez ¢, Carlos Leiva-Salinas ¢
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Contents lists available at ScienceDirect @
Diabetes Ther (2019} 10:995-1003 Check for
https://doi.org/10.1007/s13300-019-0600-z updates
Clskal it T
ELSEVIER journal homepage: www.elsevier.com/locate/clinbiochem
ter
Short Communication Table 2: Outcome indicators.
Laboratory intervention to improve the request of urinary albumin in
primary care patients with arterial hypertension and financial implicati«' ntervention Outcome indicator Pre-interven- Post-i nterver.
- P—— U tion period tion period 8 Group
Maria Salinas™™", Maite Lopez-Garrigds’, Emilio Flores™, Miguel Ahumada®, eriod: eriod:
Carlos Leiva-Salinas”, On behalf of the PRIMLAB working group G ? (p ?
result) result) O
R 19. 10:995-1003.

Calcium [1] N 2011-2012; 2018-2019;

2016; 32.5% 2019; 36.4%

MEJORA Vitamin B12 N intramucular Vit 2014-2015; 2019-2020;
[4, 5]* B12 3,009/ 4,580/
ADHERENCIA 100,000 100,000

1 inhabitants inhapitants
GU IAS CLI NICAS Magnesium % ED readmissions 2015-2016; 2019-2020;)
ONITORIZA(r 3 25% 13%

p<0.05.
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BILIRRUBINA “A COSTE CERO”

Diagnostic accuracy of icteric index to detect
abnormal total bilirubin values

Maria Salinas,’ Maite Lopez-Garrigés,' Javier Lugo,' Mercedes Gutiérrez,’
Lucia Flors,? Carlos Leiva-Salinas®

109
Original article
Table 2 Prediction of abnormal total bilirubin using a 34.2 pmol/1 {2 mg/dl) icteric index threshold in the whole population and for inpatients,
08 outpatients and primary care patients
Whole population Inp afie nts Dutpatients Primary care patients
Sensitivity (%) 96.48 94.96 96.31 98.46
Z Specificity (%) 98.70 99.28 98.82 98.42
;E. 05 PPV (%) 78.38 094,25 77.08 67.19
2 NPV (%) 99.83 99.37 99.85 99.95
3 LR+ (95% CI) 74.28 (70.27 to 78.52) 131.01 (106.96 to 160.47) 81.49 (74.47 to 89.16) 62.23 (57.72 to 67.09)
LR— (95% CI) 0.04 (0.03 to 0.04) 0.05 (0.04 to 0.06) 0.04 (0.03 to 0.05) 0.02 (0.01 1o 0.02)
LR, likelihood ratio negative; LR+, likelihood ratio positive; NPV, negative predictive value; PPV, positive predictive value.
03
]
00 . . .
0.0 03 05 0.8 1.0 AHORRO
1~ speciichy Informe Ahorro Estrategias Implantadas
Figure 2 Receiver operator characteristic (ROC) curve for serum icteric Estrategias Gestlab 2023 ACUMU
index of the whole population. ROC curve analyse to discriminate Estrategi feb . i - ot -
between patients with normal and abnormal bilirubin values. The area EATEgY s L Ll ey JUtE i ago = = L =
der thE curve fOr the icteric index was 0 981 X-AST L2 11€ 536,25 € 625,90 € 41833 € 5TIATE 608,41 € 480,59 € 404,14 € 496,54 € 53BETE 566,72 €
un y . X-BILIRRUBINA TOTAL 203566 € 198418€ 218966€ 167134€ 214676€ 197318€ 16662B€ 15T146€ 187946 € 2046,22€ 216634
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ALBUMINA ORINA “CASI A COSTE CERO”

DE GRUYTER Clin Chem Lab Med 2018; aop

Maria Salinas*, Maite Lopez-Garrigos, Emilio Flores, Javier Lugo and Carlos Leiva-Salinas,
on behalf of the PRIMary Care-LABoratory (PRIMLAB) working group

Urinary albumin strip assay as a screening
test to replace quantitative technology in certain
conditions

Clin Chem Lab Med 2018.19;57:204-209..

Table 2: Diagnostic Indicators and potentlal saving, considering negative values when the strip ACR value Is normal (column 1), and when
the albumin value =10 mg/L, with creatinine values above 0.88 mmol/L, 4.42 mmol/L and 8.84 mmol/L, respectively (columns 11, 11 and IV).

Column ACR=normal Creatinine Creatinine Creatinine
>0.88 mmol/L >4.42 mmol/L >8.84 mmol/L

Albumin=10 mg/L Albumin=10 mg/L Albumin=10 mg/L

I n m v

Negatives 7350 7099 3506 693
False negatives 293 (4.0%) 280(3.9%) 35 (1.0%) 1(0.1%)
Paotentlal savings, € 9262.58 8933.77 4226.94 541.91
P99 mg/g ACR 55.7 56.1 30.0 15.9
Sensltivity, % 77 77 97 100
Specificity, % 90 92 L4 9
PPV, % 55 61 22 15
NPV, % 96 96 99 100
LR+ (95% CI) 7.70 1.59 1.73 1.1
LR- (95% CI) 0.26 0.21 0.07 0

PPV, positive predictive value; NPV, negative predictive value; LR+, positive likellhood ratio; LR—, negative likellhood ratio; P99, 99th
percentile.
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Figure 1: Flow chart to avold urine albumin quantification through strip analysis.
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Resultados falsos positivos: el sindrome
del enfermo imaginario

False positive results: The imaginary invalid
syndrome

Aten Primaria 2013;45:542.
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journal homepage: www.elsevier.com/locate/clinbiochem

Short Communication

Strategy to improve the request of uric acid in primary care: Preliminary @.;
results and evaluation through process and outcome
appropriateness indicators
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MANAGERIAL

Managing Inappropriate Requests of
Laboratory Tests: From Detection to Monitoring

Maria Salinas, PhD; Maite Lopez-Garrigds, PhD; Emilio Flores, PhD; Maria Leiva-Salinas, MD, PhD; Alberto Asencio, MD;
Javier Lugo, MD; and Carlos Leiva-Salinas, MD, PhD

1.- SIL y su base datos

Am J Manag Care. 2016;22:e311-e316.

Table A, Ways to Identify and Correct Potential Inappropriateness Uses of Laboratory Tests
Evaluate:

- Studies on test-utilization differences among geographical areas 4R E D Q 0 N LA B

- Retrospective studies of test utilization in the LIS patient database

- Comparison to guidelines or disease prevalence

Select test and target populations for strategy implementation:

- Based on scientific evidence and on consensus with requesting physicians

ossible based on automatic processes, on the LIS

Pre-design the strategy:

= In consensus with requesting wsicians. after LIS retrospective simulation

‘reate final design:

- Write the procedure: objectives, strategic initiative, indicators, and goals.

Establish strategy

Monitor through process indicators

aluate through outcome indicators

Make final decision: continue or stop strategy
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Original papers

Automatic laboratory-based strategy to improve the diagnosis of type 2
diabetes in primary care

arrigds'2, Emilio Flores'*, Maria Leiva-Salinas?, Javier Lugo, Francisco J Pomares*, Alberto Asencio®,
Salinas®
the Appropriate Utilization of Laboratory Tests
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DE GRUYTER Clin Chem Lab Med 2018; 56(9): 1469=1475

Maria Salinas*, Emilio Flores, Maite Lopez-Garrigds, Maria Leiva-Salinas, Alberto Asencio,
Javier Lugo and Carlos Leiva-Salinas
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Contents lists available at ScienceDirect

Clinical Biochemistry Maria Salinas*, Emilio Flores, Maite Lopez-Garrigos, Francisco Pomares, Rosa Carbonell
and Carlos Leiva-Salinas, on behalf of the PRIMLAB working group

N . N Potential serum magnesium under request in
utomatic laboratory interventions to unmask and treat hypomagnesemia 1n . . . " .
the Emergency Department primary care. Laboratory interventions to identify

Lo o s - | patients with hypomagnesemia /
a1 Saha Pl _ e
Laboratory quality report

Table 2: Outcome indicators.

journal homepage: www.elsevier.com/locate/clinbiochem

|

Primary Hiperparathyroidiem ([pHPT)

—— Intervention Outcome indicator Pre-interven- Post-interver
Hyparcalcamia{PTH, 25{0H]D and Phosphate addad) 5 tion peri od tion pe riod
pHPT blochemical pattern identified patients 39 . -
eriod; eriod;
Confirmed* pHPT identifiad patients 3 (p * (p *
result) result)

Cost par pHPT patient

IJ

Diabetes

T e . : - Calcium [1] N 2011-2012; 2018-2019;

no7 s as SRR parathyroidectomies 10 34

: HbA1c[2, 3]* % Patients with 2016; 32.5% 2019; 36.4%
HbA1lc <8%

e e Vitamin B12 N intramuscular Vit 2014-2015; 2019-2020;

IMAENESEMmia
j1_7/[44, 5]* B12 3,009/ 4,580/
100,000 100,000

I

Cost par diabetas patient
In patients =45 years 14.3€
In patients <45 years 5.3

3l 28 39

s-witamin B12 added based on PP treatmant 17 14 20 £43

Vitamin B12 deficiency identified patients 3 2 3 178
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Of
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- rFl

Magnesium deficiency
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Primary Health Care Research & Development 3

— Double positivity for rheumatoid factor and
anti-CCP autoantibodies: improving referral
from primary care of patients suspected of
having rheumatoid arthritis

RF (adjusted for creatinine tests)

Maria Salinas! (@, Alvaro Blasco?, Emilio Flores!*, Mauricio Minguez® and

Carlos Leiva-Salinas®

Figure 1. Rheumatoid faclor lests ordered by general practi-
tioners from 2011 to 2020 per quarter. Dala are shown as

Table 1. Comparison of the results from both diagnostic approaches

Prim Health Care Res Dev. 2024 Jan 17;25:e6. doi: 10.1017/S1463423623000695. PMID;

Retrospective Prospective
study study
(01/2017 (04/2019
to 03/2019) to 01f 2021)
Initial RF request by PCPs 34 308 17 938
Tests saved (1] 2813
Final RF determinations (% of initial 34 308 15 125 [B4%)
requests) (100%)
Positive RF sample vs. total 361 (1.05%) 145 (0.095%) 4
determinations (n, %) PREVENCION SEGURIDAD
Anti-CCP I added (i}
ti CCP IgG tests 145 DIAGNOSTICO PACIENTE
Patients referred to rheumatology 120 32
Mew diagnosis of RA 30 14
Delayed diagnosis of RA (% total RA 11 (27T%) 4 (20%)
patients)
Unnecessary referrals 22% B. 2%
Diagnosed patients per RF test 0.11% 0.13%
Total tests [RF 4+ anti-CCP balance) 2668

PCP = primary care physician; BF = rheumatoid factor; RA = rheumatoid arthritis.
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Maria Salinas*, Maite Lopez-Garrigos, Emilio Flores, Alvaro Blasco and Carlos Leiva-Salinas
on behalf of the PRIMLAB working group

Successful implementations of automated

minimum re-test intervals to overcome Ferritin

over-requesting in a Spanish hospital laboratory | |
i Clin Chem Lab Med 2020. 25;58:e287-e289.
i ‘ \

. ] [m 1 -
g =
MR B HUHHHU L _
Table 1: Summary of interventions and outcomes.
Intervention Date Requested ferritin - Measured ferritin Savings, n, €
The LIS would remove s- ferritin, if previously requested and Mar 12-Dec 19 42,835 41,174 1,661, 3155.9€

completed in the past 3 days ininpatients

The LIS would remove s-ferritin when ordered in a period Nov17-Dec 19 133,191 115,584 1?,



Original papers

Education and communication is the key for the successful management of
vitamin D test requesting

Maria Salinas*'2, Maite Lopez-Garrigds", Emilio Flores'=, Maria Leiva-Salinas?, Miguel Ahumada®, Carlos Leiva-Salinas*

1Clinical Laboratory, Hospital Universitario de San Juan, San Juan de Alicante, Spain

2Department of Biochemistry and Molecular Pathology, Universidad Miguel Hernandez, Elche, Spain
2Department of Clinical Medicine, Universidad Miguel Hernandez, Elche, Spain

4Department of Radiology, University of Virginia, Charlottesville, VA, USA

*Corresponding author: salinas_mar@gva.es

.
Biochem Med 2015; 25:237-41.
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Clinica Chimica Acta

I" .[ SEVIER journal homepage: http://ees.elsevier.com

Inappropriate use of laboratory tests: How availability triggers demand — Examples
across Europe

Cornelia Mrazek?®, Ana-Maria Simundic®™®, MariaSalinas®, Alexandervon Meyer®, Michael Cornes’,
Josep Miquel Bauca®, MadsNybo®, GiuseppelLippi!, Elisabeth Haschke-Becher?, Martin H. Keppel?,
Hannes Oberkofler?, Thomas K. Felder?, Janne Cadamuro®*

* Deparimens of Loboratory Medicine, Parecelaus Medical University Salzborg, Solshurg, Ausinio

& Department of Medical Lahoratory Dignostics, University Hospite] Sweti Dub, Zagreh, Croctio

© Faculty of Pharmaocy and Biochemisry, University of Zagreh, Croatia

o (limical Laboratory, Hospital Universitorio de Sen Juar, Sen Juan de Alicente, Alicante, Spain

*© Institute of Laboratory Medicine, Kimken Nordoberpfols AG ond Kinkrem 5. Marien, Weiden end Amibery, Germany
! Biochermistry Deportment, Worcester Acute Hospitals NS Trist, Worcester, UK
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Dealing with redundant gamma glutamyl transpeptidase in primary care,
when requested along with alkaline phosphatase

Maria Salinas =+, Emilio Flores = b, Maite Lopez-Garrigos = =<, Rosa Carbonells,
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Fig. 1. Monthly trend along the 10 years of test/creatinine ratio (A) and monthly ratio GGT/ALP (B). Fig. 1-A shows the ALT, ALP and GGT ratios referred to
creatinine. Fig. 1-B shows the GGT / ALP ratio. Arrow shows the month/year that intervention was stablished.
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Clinical Decision Support systems: A step forward in establishing the
clinical laboratory as a decision maker hubA CDS system protocol
implementation in the clinical laboratory.

Emilio Flores ™™, José Maria Salinas , Alvaro Blasco ", Maite Lopez-Garrigos *,

Ruth Torreblanca?®, Rosa Carbonell®, Laura Martinez-Racaj ™, Maria Salinas®
bl 3 A bl

Table 1
Examples of Key Performance Indicators (KPIs) at the three laboratory intervention levels: demand management (DM), internal processes, and result management

(RM). Outcomes and study periods from different interventions are displayed, as well as CDS intervention details of interest. *Results published in: [21].* *Calculated
reagent costs.

Examples of Key Performance Indicators (EPIs)

Intervention level EPIs Outcomes Study period Intervention details
Demand Number of new hypercaleemia of malignaney 186 cases January 2022 CDS registers serum total caleium in every ED patient request
cases in the ED - June 2023 aged 40-90 with a known malignant disease
= Number of removed thyroid test over requests 3 670 tests (Savings CDS removes a thyroid test when requested in the previous 3-
of 5 395 Euros) * * months and unknown thyroid disease
Internal processes  Post-analytical turnaround time (TAT) 27.5 min vs. June 2021 vs.  Time spent from test result retrieval in the laboratory to its
2.5 min June 2023 availability in the ED
Percentage of auto-verification 75% vs. 91% Calculation of the percentage of tests automatically verified
with respect to the tetal number of tests performed
Result Number of primary care (PC) patients classified 370 patients June 2022 - CDS registers an interpretative comment (according to clinical
manageme with low risk of heart failure (HF) after NT- June 2023 guidelines recommendations) regarding patient HF risk in
R proBNP interpretation patients with unknown HF.
Number of cases with panereatitis prognosis in 180 patients CDS caleulates the Ranson and SIRS scores for the LIS to report
the ED a prognostic comment on any ED patient with high pancreatic

anTemian v lies



UTI prediction

Computational and Structural Biotechnology Journal 24 (2024) 533-541

. - - . a) Neuronal Network for female c) Neuronal Network for male
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Research article b) Random Forest for female d) Random Forest for male
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A step forward in the diagnosis of urinary tract infections: from machine
learning to clinical practice

PR

Emilio Flores ™", Laura Martinez-Racaj, Alvaro Blasco”, Elena Diaz®, Patricia Esteban ?,
Maite Lopez-Garrigos “, Maria Salinas *

FPR FPR

Fig. 3. - Work-flow diagram: retrospective analysis from Emergency Department (ED). Study period: 33 months [01/04/2018 - 31/12/2021]. retrospective analysis
from HUSJA Emergency Department (ED). Study Time Period: 33 months [01/04/2018 - 31/12/2021). We excluded patients due to the lack of gold standard and
due to contaminated culture. *Positive urine culture defined by: >10* colony forming units/ML. UTI: Urinary tract infection ROC indices for the NN and RF models

_-E: by gender. TPR: True positive rate; FPR: False positive rate.
]
= p <0.05*
2
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To design and build an algorithm in a retrospective To validate the To apply models and to assess the
data set. best algorithms in influence on clinician actions in
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Refrospective. Cross-sectional Quasi-experimental S J
Time period
s ST 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
April 1% 2018 to December 31t 2021 (33 months). August 1% 2022 to February . e D ard -intervention = Post-intervention
28 2023 (7 months). 2023 (2 months).
Fig. bt-intervention.Physicians’ behaviour regarding antibiotic prescriptions and cases that were
Fig. 1. — Timeline diagram of the three types of studies conducted and their respective aims.shows the consecutive steps of the study and a timeline diagram. corrd ention) and after (post-intervention) implementation of the new diagnostic process. * A two-

summarizing study periods and the aims of the three mentioned investigations. sided Y I emenimeme " #Pnypothesis of no difference. UTL Urinary tract infections.
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Evolucidon Medicina Laboratorio

Laboratorio 64 % decisiones médicas

Kruse-Jarres JD. Lab Med 1994;18:213-6

Laboratorio 5% coste sanitario e
interviene en 70 % decisiones clinicas

Forsman R. Dark Report 2007

70 — 80 % decisiones clinicas
basadas laboratorio

Foubister V. CAP Today, Sept. 2000/ Datta P. Advance for the
Administrators of Laboratories, July 2005, p 60
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Evolucidon Medicina Laboratorio

75 % diagnosticos solo con historia clinica

Young et al. Am Ass Clin Chem, 1979

10-15% diagnosticos con historia
clinica + examen fisico

10- 15 % diagndsticos con resultado una
prueba laboratorio

Laboratorio 64 % decisiones médicas

Kruse-Jarres JD. Lab Med 1994;18:213-6

Laboratorio 5% coste sanitario e
70 — 80 % decisiones clinicas interviene en 70 % decisiones clinicas

basadas |ab0rat0ri0 Forsman R. Dark Report 2007

Foubister V. CAP Today, Sept. 2000/ Datta P. Advance
for the Administrators of Laboratories, July 2005, p 60
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Nuevo ROL profesional laboratorio

ﬁj‘ JOurnal OI Hematology & hitp.//dx.doi.org/10.4172/2329-8790.
. . Thromboembolic Diseases
Conocimiento

Knowledge is not enough the
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Nuevo ROL profesional

Maria Salinas*, Maite Lopez-Garrigds, Lucia Flors and Carlos Leiva-Salinas
Conocimiento Laboratory false-positive results: a clinician

responsibility or a shared responsibility with
Prueba adecuada requesting clinicians?

Clin Chem Lab Med. 2013;51:199-200..
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Nuevo ROL profesional laboratorio

Towards laboratory knowledge, not data, in 70% of clinical
decision-making. What “knowledge management” can add

Cono Ci m | ento to clinical practice?
Accion adecuada

Maria Salinas'*#, Maite Lopez-Garrigds' and orphaned data can be misinterpreted by non-experts
Joaquin Uris? laboratory testing, or may cause potentially useful data to

Clin Chem Lab Med. 2011; 49: 1389-90.
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Medicina de Laboratorio: Laboratorio y MAS ALLA

La seguridad del laboratorio clave en la
seguridad del paciente

Laboratory safety: key in patient safety

Rev Calid Asist. 2013;28:63-4.
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Medicina de Laboratorio

El Laboratorio Clinico en Atencion
Sanitaria, ;proceso clave o de apoyo?

Clinical laboratory in health care: a key or

support process?

Rev Cal Asist. 2013;28:260-1.
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Editorial

Maria Salinas

Laboratory Medicine: from just testing to saving
lives T

Clin Chem Lab Med. 2023;61:1677-8.
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