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Thyroxine (FT4) / Thyrotropin (TSH)

The data follow a normal distribution (Kolmogorov-Smimov Test > p =

0.130)
Descriptive statistics:

N=37; Mean = 0.371; 95% Cl = 0.296-0.446; Standard deviation = 0.224
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Upsala Fournal of Medical Sciences. 2011; 116: 247-251 informa
healthcare

ORIGINAL ARTICLE

Regional variations in test requiring patterns
of general practitioners in Spain

MARIA SALINAS!, MAITE LOPEZ-GARRIGOS!, JULIAN DIAZ%, MARIO ORTUNO?,
MARTIN YAGO? BEGONA LAIZ>, ARTURO CARRATALA®, VIRTUDES CHINCHILILA”,
GOIZANE MARCAIDA®, ENRIQUE RODRIGUEZ-BORJA®, ANGEL ESTEBAN’,

MARCOS GUAITAS®, CRISTINA AGUADO’, MIGUEL A. LORENTE’, EMILIO FLORES! &
JOAQUIN URIS™

! Department of Clinical Laboratory, Hospital Universitario de San Fuan, Alicante, Spain, 2Department of Clinical
Laboratory, Hospital Francesc Borja, Gandia, Valencia, Spain, >Department of Clinical Laboratory, Hospital de la
Ribera, Alzira, Valencia, Spain, 4Deparmem of Clinical Laboratory, Hospital de Requena, Valencia, Spain,
>Department of Clinical Laboratory, Hospital La Fe, Valencia, Spain, ®Department of Clinical Laboratory, Hospital
Clinico Universitario, Valencia, Spain, " Department of Clinical Laboratory, Hospital General Universitario de Alicante,
Spain, ®Department of Clinical Laboratory, Hospital General Universitario de Valencia, Spain, °Department of
Information Systems, Roche Diagnostics, Valencia, Spain, and '’Department of Public Health, University of Alicante,
Spain
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Table I. Tests/1,000 inhabitants in 2009 in different health care areas. These areas received health services from different Health Care
Departments to which the different laboratories participating in the study pertain.

Health care areas (total population December 2009)

A B C D E F G H
(197,029) (254,233) (274,233) (271,218) (55,282) (372,138) (357.267) (233,075)
General

Alanine aminotransferase 383 364 350 293 380 209 298 280
Alkaline phosphatase 85 149 54 117 73 75 113 98
Agpartate aminotransferase 169 224 140 107 95 202 208 280
Cholesterol 318 363 337 339 422 215 351 276
Creatinine 511 364 345 324 387 219 311 276
Gamma-glutamyltranspeptidase 156 341 314 106 376 193 249 267
Glucose 524 373 356 350 408 239 368 278
HDL cholesterol 228 239 200 250 306 199 329 207
Potassium 341 167 157 309 203 97 165 135
Total bilirubin 154 139 100 94 143 95 103 56
Triglycerides 317 361 333 338 423 199 348 275
Urea 381 112 91 145 117 212 285 56
Uric acid 313 340 329 173 363 183 293 265

Anemia profile

Iron 102 207 86 89 100 52 185 73
Ferritin 92 146 87 87 118 45 121 110
Transferrin 38 15 59 12 78 10 34 19

Rheumatic profile

C-reactive protein 167 147 54 58 115 110 71 75

Calcium 156 43 284 100 129 44 68 Bl

Phosphate 85 37 253 95 86 30 40 32

Rheumatoid factor 24 33 57 64 31 26 44 42
Thyroid profile

Free thyroxine 95 110 42 18 68 117 T4 42

Thyrotropin 152 140 160 82 226 117 147 100
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Pacientes Atencidn Primaria

SEes Phosphato

sin previo s-Ca medido en Si hipercalcemia 25-OH vit D
3 anos previos PTH

% 283 casos
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Bone

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

Rapid Communication

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

Maria Salinas ***, Maite Lopez-Garrigés *, Francisco Pomares €, Javier Lugo %, Alberto Asencio ¢,
Luis Lépez-Penabad €, Jose Ramén Dominguez €, Carlos Leiva-Salinas ©

* Clinical Laboratory Department, Hospital Universitario de San Juan, San Juan de Alicante, Spain
® Clinical Biochemistry Department, University Miguel Hemandez, Eiche, Spain

Haspital de San Juan, San Juan de Alicante, Spain
¢ Primary Care Center of Mutxamel, Alicante-San Juan Health District. Mutxamel. Alicante. Spain
* Radiology Hospital  Polité La Fe, Valencia, Spain
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Primary care requests for anaemia chemistry tests
in Spain: potential iron, transferrin and folate
OVer-Tequesting

Maria Salines,"* Mate L 6pez-Gariggs," Emilo Flores, "~ Carlos Lehve-Salinas,
on benalf of the Pilot Group of the Appropriate Utlzation of Laboratory Tests
(REDCONLAB) working group
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416 s-vitamina B12 ampliadas

7 casos < 100 pg/mL

the past year and omeprazol

42 casos < 200 pg/mL

And MCV =95 fi
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78 s-vitamina B12 ampliadas

9 casos < 100 pg/mL

6 casos < 200 pg/mL




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

Computer-assisted interventions in the clinical
laboratory process improve the diagnosis and
treatment of severe vitamin B12 deficiency

Clin Chem Lab Med 2018; 56: 1469-75.
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@ 132 pacientes deficit
% severo vitamina B12
)

Paciente Atencidn Primaria Fa Ac anti células parietales positividad 45%

Nuevo deficit severo vit B12 “T" Ac anti factor intrinseco positividad 14%
Nl |

Ac anti células parietales
S Ac anti factor intrinseco
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DETECTAR INADECUACION POR DEFECTO

Laboratory Test Request (%)

> Figure 1
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Pacientes Atencion Primaria

<16 anos
Cie sintoma anorexia

July 1st 2016 to March 31st 2018 requests from PCP
with anorexia as a symptom (ICD-9: 783.0) as diagnosis

(n = 224)

L ' l
Patients <16 years old Patients >16 years old
(n = 88 [38.3%]) (n = 136 [60.7%])

|
TSH and Ferritin TSH and
Ferritin requested Ferritin not
requested but not TSH requested
(n=39) (n = 45) (n=4)

!

|

Automatically added though intervention:
4 Ferritin — 3 low values (75.0%)
49 TSH — 7 pathological values (14 3%)
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Lab

Automated Requests for Thyroid-Stimulating
Hormone and Ferretin Tests in Young Primary Care
Patients with Anorexia as an Intervention to
Improve Detection of Underlying Conditions

Maria Salinas, PhD &, Maite Lopez-Garrigds, PhD, Emilio Flores, PhD, -
Carlos Leiva-Salinas, MD, PhD
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Clinical Biochemistry

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

Short Communication

A studv of the differences in the reauest of elvcated hemoelobin in
pr
da Regarding the appropriateness analysis, 2439729 HbA1c requests
v would have been necessary to appropriately manage the existing pa-
(Rt tients with DM. 2384408 tests would have been needed to diagnose
mess N1EW SUbjects, according to the current guidelines, Taking into account
the real number of tests performed, @total of 3280183 additional>

tests would have been necessary for both purposes. Not a single health
care area reached those theoretical figures.
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JCLA JOURNAL OF CLINICAL
LABORATORY ANALYSIS

BRIEF REPORT

Glycated hemoglobin: A powerful tool not used enough in
primary care

Maria Salinas . Maite Lopez-Garrigds, Emilio Flores, Carlos Leiva-Salinas, On behalf of
the Pilot Group of the Appropriate Utilization of Laboratory Tests

SALINAS &7 AL WILEY | 30f5
HBA1C/1000 inhabitants
25004
N centers Median P25 P75 IQR
° ° 1 20 1263 103 1537 50.7
. il 2 16 105.4 957 124 283
o
g B 3 10 86.1 73 95.7 22.7
£ w0, o = ° i 4 1 794 614 835 221
§ o o ©
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FIGURE 1 Indicator result for every E 100,07 oo Ooc o%® 2 o °® o o ®° 2 o° ‘:) : o0 6 5 913 7 1068 158
participant laboratory compared to ° S %o Qo 0 @ %0050 ° © o 7 5 96.9 838 08.3 14.5
objectives. Scattered plots showing the o = ° o 0 ©Ogp ¢ ) o %o
HbA1c/1000 inhabitants indicator results. o ° o s ° o ° 8 6 1128 92.6 128.6 36
Horizontal line displays the objectives 50,09
values of indicator (A: Theoretical ideal o © 9 6 734 587 96.1 374
values for diabetes diagnosis; B: Theoretical 10 5 100.9 974 116.2 18.8
ideal values for diabetes management; : : - :

C: Theoretical ideal values for diabetes o
management and diagnosis) Laboratory
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Pacientes Atencion Primaria>45anos

sin HbAlc medida en
los 3 afios previos § 15.048 euros







Pacientes A Primaria >45y <75afos

) s.ln HbAlc en Fﬂ 198 casos
3afios previos + tubo hemograma L‘h DIABETES TIPO 2

Y s-glucosa >
110 mg/dL

§ 15 euros / caso detectado







Pacientes A Primaria >25 y <45anos
sin HbAlc en
3anos previos + tubo hemograma

Trigliceridos >250 mg/dL
o HDL colesterol < 35 mg/dL

Y s-glucosa > 100 mg/dL

DISLIPEMIA

k.ﬂ 31 casos

7
S T‘J DIABETES TIPO 2

§ 6,5 euros / caso detectado




Original papers

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

Maria Salinas*'2, Maite Lopez-Garrigds'2, Emilio Flores'3, Maria Leiva-Salinas?, Javier Lugo', Francisco J Pomares*, Alberto Asencio®,
Miguel Ahumada®, Carlos Leiva-Salinas®
On behalf of the Pilot Group of the Approp: Utili  of Lab y Tests

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

2Department of Biochemistry and Molecular Pathology, Universidad Miguel Hernandez, Elche, Spain
3Department of Clinical Medicine, Universidad Miguel Hernandez, Elche, Spain

“Department of Endocrinology, Hospital Universitario de San Juan, San Juan de Alicante, Spain
SPrimary Care Center of Mutxamel, Alicante-San Juan Department, San Juan de Alicante, Spain
éDepartment of Radiology, University of Missouri, Columbia, MO, USA

*Corresponding author: salinas_mar@gva.es
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Urinary albumin: A risk marker under-requested

in primary care in Spain

Maria Salinas'*?, Maite Lépez-Garrigos', Emilio Flores'? and Carlos Leiva-Salinas®;
on behalf of the Pilot Group of the Appropriate Utilization of Laboratory Tests

REDCOMNLAB EDITION 2012

Diabetes
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REDCOMLAB EDITION 2014

Salinas et al. 5
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Figure 2. Urinary albumin (MAU) per 1000 inhabicants indicator results in different autonomous communities (AACCs). Baxplot for
urinary albumin (MAU) per 1000 inhabitants indicator results regarding autenomous communities (AACCs). There are significant
differences (P < 0.05) between AACC | and the rest of AACC (except AACCs 8, 10 and |1); berween AACC 4 and the rest of AACC
(except 6, 7 and 9); and between AACC 3 and AACC 10.
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CRIBADO OPORTUNISTA DANO RENAL

KDIGO 2012

Filtrado glomerular
Categorias, descripcién y rangos (ml/min/1,73 m?)

G1 Normal o elevado > 90
G2 Ligeramente disminuido 60-89
G3a Lidera a moderadamente disminuido 45-59
G3b Moderada a gravemente disminuido 30-44
G4 Gravemente disminuido 15-29
G5 Fallo renal <15

Albuminuria
Categorias, descripcion y rangos
Al A2 A3
Mormal a Moderadamente Gravemente
ligeramente elevada elevada
elevada
< 30 mg/g® 30-300 mg/g® > 300 mg/g®




VALIDACION «albumina orina tira» COMO SCREENING

DE GRUYTER Clin Chem Lab Med 2018;

Maria Salinas*, Maite Lopez-Garrigas, 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;57:204-9.

Column Creatinine

>4.42 mmol/L

Albumin=10 mg/L

1

Negatives 3506

False negatives 35(1.0%)

Potential savings, € 4226.94

P99 mg/g ACR 30.0

Sensitivity, % 97

Specificity, % 44

PPV, % 22

NPV, % 99

LR+ (95% CI) 1.73

LR- (95% CI) 0.07

The second 4-months’ validation study showed that
9439 quantified albumin tests were requested, and 3513

(37.2%) were not measured, generating savings of €4462.
I EEEEE———




CRIBADO OPORTUNISTA DANO RENAL

Pacientes Atencion Primaria
tira orina con albumina en

Comentario
«se ruega
remitir orina en

Comentario
«Paciente con Dafho
renal» tras segunda

determinacion

Si>30 mg g creatinina

48 casos
Dano Renal




CRIBADO ESTADO

NUTRICIONAL




CRIBADO ESTADO NUTRICIONAL (CONUT®)

Albumina en suero (g/L) >35 30-34 25-29 <25
Puntuacion 0 2 4 6
Linfocitos (/mL) >1600 1200-1599 800-1199 <800
Puntuacion 0 1 2 3
Colesterol total (mg/dL) >180 140-180 100-139 <100
Puntuacion 0 1 2 3

Niveles de gravedad segun puntuacion total

Riesgo de Malnutricion 0-1 2-4 5-8 >8
Sin riesgo Leve Moderado Grave



CRIBADO OPORTUNISTA ESTADO NUTRICIONAL
COUT®

Pacientes Atencidn Primaria
con solicitud linfocitos, Fﬂ 24% CONUT > 2
45

colesterol y albumina 6,7% albumina <3,5 mg/dL

CONUT
calculo
automatico

§ 0 euros / caso detectado




CRIBADO OPORTUNISTA ESTADO NUTRICIONAL
CONUT®

Pacientes Atencion Primaria
con solicitud linfocitos

(hemograma) y muestra
suero

CONUT

Colesterol y/o > calculo
albumina

automatico




CRIBADO OPORTUNISTA ESTADO NUTRICIONAL
CONUT®

Pacientes AP viven su domicilio

Pacientes AP institucionalizados
Pacientes Atencidn Primaria

Pacientes AP>60 anos
con solicitud linfocitos

(hemograma) y muestra Pacientes AP>80 afnos

suero

CONUT
calculo
automatico

Colesterol y/o

albumina

5430€
47€
1829€
506€



HIPOMAGNESEMIA




Pacientes Servicio Urgencias
con hipocalcemia

Magnesio

133 casos
hipomagnesemia (de
260 ampliados)




Pacientes Servicio Urgencias

con hipopotasemia .
= Magnesio

116 casos
hipomagnesemia (de
199 ampliados)




Pacientes Atencion Primaria

con hipocalcemia .
> Magnesio

22 casos hipomagnesemia (de
52)




Pacientes Atencion Primaria

con hipopotasemia .
= Magnesio

5 casos hipomagnesemia (de
46)




Pacientes Atencion Primaria

con cie diabetes .
Magnesio

20 casos hipo
magnesemia (de 393)
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Clinical Biochemistry

journal homepage: www.elsevier.com/locate/clinbiochem
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Letter to the Editor

Alert value reporting: A new strategy for patient safety

Maria Salinas *™*, Maite Lépez-Garrigés ®, Alberto Asencio ¢, Javier Lugo ?, Mercedes Gutiérrez

Lucia Flors 9, Carlos Leiva-Salinas ¢
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Clin Biochem 2013;46:245-9.

Towards laboratory knowledge, not data, in 70% of clinical
decision-making. Whﬂ—kﬂmulndm-mmement can add
to clinical practice? ' "




Nuevo caso de Déficit severo de vitamina B12 no conocido

El paciente con SIP XXXXXXXX y numero de peticidn: 0417XXXX del centro de Salud CAP
SANT JOAN D'ALACANT y con el médico solicitante XXXXX XXXXX, XXXXXXXX cumple
criterios de y Déficit severo de vitamina B12 no consta con el diagndstico asignado




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

Computer-assisted interventions in the clinical
laboratory process improve the diagnosis and
treatment of severe vitamin B12 deficiency

e
Clin Chem Lab Med 2018; 56: 1469-75.
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= Pre-intervention group = Post-intervention group

Figure 1: Management of new cases of severe vitamin B,, deficiency by General Practitioners
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MEJORAR LA EFICIENCIA LABORATORIO

Ahorro acumulado del balance de las estrategias de adecuacion
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MEJORAR LA EFICIENCIA LABORATORIO

EL MUNDO

La Atencion Primaria,
en estado critico

La mayoria de centros de salud superan los 1.500 SIP por
facultativo, llegando incluso a 1.800 en algunos casos

tre 30 y 40 hueoos (0 més) al &a o

salud de San Blas. en el depara-
meeno del Hospead Generul de Al
cante. que el pasado 21 de enero
utendé a 50 citas en o turno de

El Sindicato Médico
insta a Sanidad a
adoptar medidas
organizativas

Reclaman un cupo
méaximo de 28
pacientes por dia para

¥ dedicarles |12 minutos

de, de lae cosles 31 se acumlsron

- entre ks ew y las cnco de ln tande,

meaneno en el gue se ahineron 2
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MEJORAR LA EFICIENCIA LABORATORIO
INFORMACION

Lasobrecarga de los médicos de

familia provoca que lleguen a tener
citados al5 pacientes en 15 minutos

L8
commsucacio 2 kos mechcos 2
uma pornacda de orotests o

de om comtrors de saxbud y de
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