INTERPRETACION DE
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¢Por qué en los pacientes ancianos
algunos examenes de laboratorio
deben ser interpretados de manera
diferente?

e Senescencia

e Alta frecuencia de enfermedades cronicas

e Alteracion en la nutricion y el consumo de fluidos
e Estilo de vida

e Uso de medicamentos

e Otros: genero, alcohol , estrés y alimentacion.

Brigden & Heathcote.PostGrad Med 2000



Hemoglobina y hematocrito

e HEMOGLOBINA

Relacionada a situaciones patologicas, como pérdida de sangre,
enfermedad cronica, déficit de absorcion y alteracion nutricional

¢Senescencia?
Valores: o : 13,0 mg/dl £: 12,0 mg/dl (WHO)

cl'sD_ebe?:rl’amos aceptar como normal para el anciano valores mas
ajos:
Porcentual 5% - ' : 12,5 mg/dl £: 11,4 mg/dl (Ehle et al. 2000)

e HEMATOCRITO
Pueden expresar cambios en la nutricion y en los fluidos

Valores normales para ancianos:
d 30-45%, & 36-65%

Edwards & Bard, MedSurg Nursing, 2005



Leucocitos

e ¢Hay una reduccion asociado a la edad?

e Enfermedad cronica y medicamentos pueden
cambiar los leucocitos

e Adultos: 4.500 — 10.000 mm?3
e Ancianos: 3.000 — 9.000 mm3

Brigden & Heathcote.PostGrad Med 2000



Velocidad de sedimentacion
globular

e — 1 0,22 mm/hora/ano — después de los 20
anos — envejecimiento o enfermedad ( ? )

e & 40 mm/hora, & 45 mm/hora ( ?)

Smith & Samadian. Br J Hos Med, 1994
Duthie & Abbasi. Geriatrics, 1991



Creatinina

e Envejecimiento =

| 30 a 40% - funcion del rifndn tecidual y tasa de
filtracion glomerular =

| clearence creatinina

o ECUACION DE COCKCROFT-GAULT

(140 — edad)x peso

Clearence de creatinina 0X 0,85

/2 x creatinina




Proteina y albumina

e Disminucion con la edad — envejecimiento,
funcionamiento hepatico o nutricion (?)

e | Albumina es mas asociada a el
envejecimiento ( > 90 anos)



Gases sanguineos arteriales

e PO,
Despues de los 30 anos - | 5% por cada 15 afos
Adulto — 75 — 100 mm/Hg
Anciano - formula:
" P02 (mm/Hg) = 100,1 — (0,325 X edad)
e PCO2
1 2% por cada 10 anos

Brigden & Heathcote.PostGrad Med 2000



e Proteina C reactiva
Valores no diferentes que en un adulto
60 mg/l 3 mg/ml

e Procalcitonina
0,6 ng/ml
0,5 ug/l

Duwolaztzky. Eur J Clin Micrfobiol Infect Dis 2005
Stuker et al. JAGS 2005



La busqueda de los limites
adecuados

e Limites de decision
Consensos nacionales o internacionales (colesterol, HBA1C)
Arreglo con la eficacia diagnostica (PSA, TSH)

e Limites de referencia
Porcentual
Desvios padrones (densimetria 0sea)

e Limites de decision y de referencia
Estrategia diagnostica (BNP)

Henny J. Annales Pharmaceutiques Frangaises, 2009



JAINIA

The Journal of the Hmerican Medical A ssociatiaon
Drug Use and Laboratory Values in the Elderly
Joseph V. Levy, PhD,

Pacific Presbyterian Medical Center San Francisco

e 17% de resultados anormales
e No aporto datos utiles

e La evidencia sostiene:
o los farmacos son los principales responsables de las alteraciones en los resultados

JAMA. 1988:259(6):841



JAMA

nal of the American Medical Ass

The Limited Value of Routlne Laboratory Assessments in Severely Impaired Nursing
Home Residents
David E. Kim, MD, MPH; Dan R. Berlowitz, MD, MPH

6771 sin estudios recientes
17.2% valores anormales
33.3% hallazgos nuevos.

0.2% algun beneficio al pcte
CONCLUSION:
Los laboratorios de rutina
deben ser evitados en los
pacientes severamente
enfermos y en los pacientes
institucionalizados

JAMA. 1994;272:1447-1452



Laboratory results in the elderly: the Sydney Older Persons
Study
Margaret R Janul, Helen Creasey?2, et all

e Sydney Australia

e 404 individuos > 75 anos

Pruebas basicas de hematologia y quimica
sanguinea,

Evaluacion por enfermedad sistémica o
neurodegenerativa

Impacto en funcionalidad.
Se utilizaron 338 muestras

Ann Clin Biochem 2003; 40: 274-279



Laboratory results in the elderly: the Sydney Older Persons
Study

Pruebas hematologicas 4% potasio (16% )
14% hemoglobina magnesio  (26%)

32% hematocrito UnEat (42.6%)
429%, linfocitos creatinina  (15.6%)

v glucosa (10%)

| HbAlc (14.8%)

El VCM 10.7% hierro (22.4),
(correlacién con B12'y sat. tr.ansferr.ina (29.6%)
_ albumina sérica (29.5%)

folato bajo) vitamina A (12%)

Ann Clin Biochem 2003; 40: 274-279



Laboratory results in the elderly: the Sydney Older Persons
Study

e Edad se acompana de cambios fisiologicos ya
identificados

e Estas alteraciones no son hallazgos
universales, aun en presencia de enfermedad

e Queda por definir los hallazgos “normales” y
los hallazgos “patologicos”

Ann Clin Biochem 2003; 40: 274-279
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When outside the norm is normal:
Interpreting lab data in the aged

THOMASA CAVALIERI DO ANITA CHOPRA,MD PAUL N. BRYMAN, DO

TABLE 1

Laberatory values that do
4 not change wrth age

Hepatlc functmn tests .
Serum biliubin -~
AST
ALT
GGTP

- (:oagulatiort tests

. Biochemical tests

 Serum etectrolytes
~ Total protein
 Calcium
. Phosphorus
,Serum foiate -

j Artenar brood tests

‘!TABLE - _ | , ,
| ;Laboratcry values that doehange with 'age -

Aikahne phosphatase .

Uric acid
- Total chotesteroi

. ",Triglyt:eridee '

PaO,

, Creatinine clearance -

o Gtucose toierance tests

'f‘f 2~hour postprandral blood sugar.'

. White blooci cell count

« ,Value .

‘ Biochemrcal tests

Serum albumin

 HDL cnaiesterori .

 SerumB,,
- Serum magnessum

Thyroid function tests

1

. TSH

Fasting blood sugar
T hour postprandra! biecd sugar;

Saurce Prepared forGEmArarcs by the authors

_ Increases up to 100 plus age after
~ age40 ,

Degree of change

. Increases by 20% between thrrd

and erghth decade '

Shght decline

_ Slightincrease '
_ Increases by 30 to 40 ma/dl by age
__ 55in women and age 60 in men
Increases by 30% in men; '

_decreases 30% in women

. Increases by 30% in men and 5()%

inwomen

Shght decrease

Decreases by 15% between thrrd
and erghth decade '

' Decreases by 5% between thrrd

and erghth decade

k Decreases by 10 ml/mmﬁ 73 sq m

per decade

Possrbie shght decrease -

Possmle sirght mcrease ,

. Mlmmai rncrease (wnhm normat range)
_Increases by 10 mg/dl per decade, :

after age 30

. Decreases ,

Geriatrics, 1992



Table 1 Sensitivity of C-reactive protein (CRP) and procalcitonin

(PCT) measurement at different cutoft levels for diagnosing
bacterial mfection n general and bacteremic and non-bacteremic

infections

Marker Percent sensitivity (95%Cl)

(cutoll) Infections in Bacteremia Non-bacteremic
oseneral (n=80)  (n=16) miection (n=64)

CRP O8 (92-100) 94 (70-99) OR (92-99)

(=5 mg/l)
CRP

(=50 mg/1)
PCT

(=0.5 ug/l)
PCT

(=2.0 ug/l)

74 (63-83) 94 (70-99) 69 (56-80)
63 (51-73) 94 (70-99) 55 (42-67)
30 (21-41) 50 (25-75) 25 (15-38)
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Table 2. Logistic Regression Models to Predict Infection
Odds Ratio™ P-value Adjusted Odds Ratio* P-value
Sepsis 120 0(15.7-934.0) <.001 75.2 (7.3-770.6) <.001
SIRS 0(2.5-10.1) <.001 0.7 (0.21-2.3) .57
C-reactive protein >3 mg/mL 4 (2.2-18.8) .001 3.4(1.1-10.6) .03
Procalcitonin >0.5 ng/mL 9(2.0-12.4) .001 1.77 (0.5-6.6) .39
Long-term corticotherapy 7 (1.1-11.9) .03 2.0(0.4-9.1) .36
Chronic immune diseases 0(1.1-8.1) .03 1.2 (0.3-5.1) .80
Fever’ 10 2(3.0-34.1) <.001 — —
White blood cell count? 5(1.6-7.7) .001 — —
Pulse rate’ 5(1.5-7.5) <.001
Respiratory rate’ 7 (0.8-3.5) 1 — —
Functional independence measurement 0. 98 (0.96-0.99) .003 — —

*Univariate analysis.
"Multivariate analysis.

'Not included in the multivariate model because already included in the systemic inflammatory response syndrome (SIRS) score.
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Table 1| Upper limit of normal for serum creatinine calculated from the lower limit of normal

for MDRD equation eGFR in Caucasians?®

Age (years) Age (years) Male eGFR5%"  MaleSCr95%"  FemaleeGFR  Female SCr95%
Range Midpoint percentile? percentile 5th percentile percentile
18-24 21 77 1.3 72 1.0

25-29 27 74 1.2 63 1.1

30-34 32 68 1.3 63 1.1

35-39 37 65 1.3 63 1.0

40-44 42 66 1.3 58 1.1

45-49 47 63 1.3 56 1.1

50-54 52 60 1.3 56 1.1

55-59 57 58 1.3 53 1.1

60-64 62 59 1.3 50 1.2

65-69 67 56 1.4 52 1.1

70-74 72 54 1.4 49 1.2

75-79 77 45 1.6 45 1.2

80-84 82 43 1.6 46 1.2

Wetzels et al® SCr, serum creatinine.

Poggio & Rule. Kidney International (2007)



eGFR-MDRD for Women

eGFR-MDRD for Men 150 -
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Figure 1| Reference values of estimated GFR for non-
Caucasian males. Median values and 5, 25, 75, and 95 pe|
shown for persons grouped in 5 years age classes.

Figure 2| Reference values of estimated GFR for non-diseased
Caucasian females. Median values and 5, 25, 75, and 95 percentiles
are shown for persons grouped in 5 years age classes.

Wetzels et al. Kidney International 2007



