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• The discrimination between normal and
abnormal results is affected by various
physiological factors which must be
considered when interpreting any given
result.

• These include:



•• AGEAGE
•• SEX OF THE PATIENTSEX OF THE PATIENT
•• PREGNANCYPREGNANCY
•• MENSTRUAL CYCLEMENSTRUAL CYCLE
•• RACERACE
•• EFFECTS OF ENVIRONMENTAL FACTORSEFFECTS OF ENVIRONMENTAL FACTORS
•• SEASONAL INFLUENCESSEASONAL INFLUENCES
•• CIRCADIAN VARIATIONCIRCADIAN VARIATION
•• POSTURE OF THE PATIENTPOSTURE OF THE PATIENT
•• EFFECTS OF EXERCISEEFFECTS OF EXERCISE
•• EFFECTS OF DIETEFFECTS OF DIET
•• SMOKINGSMOKING



AGEAGE

•• differentdifferent reference reference rangesrangesfor for neonatesneonates, , childrenchildren, , 
adultsadults, , andand thethe elderlyelderly

•• NewbornNewborn infantinfant:
•• thethe body body fluidsfluids reflectreflect: : 
•• trauma trauma ofof birthbirth
•• thethe changeschangesrelatedrelated to to adaptationadaptation to to anan independent independent 

existence existence 
•• maturity maturity ofof thethe infant infant atat birthbirth ((HbAHbA -- HbFHbF))

•• TheThe serumserum activitiesactivities ofof severalseveralenzymesenzymes(CK, AST, GMT) are (CK, AST, GMT) are 
high.high.

•• TheThe concentrationconcentration ofof bilirubin bilirubin risesrises followingfollowing birthbirth andand peakspeaks
aboutabout thethe 3rd to 5th 3rd to 5th dayday ofof lifelife = = physiologicalphysiological jaundicejaundice ofof
thethe newbornnewborn..



ExamplesExamples

•• totaltotal body body waterwater:: newbornnewborn 80% 80% ofof body body weightweight, , thethe
elderlyelderly 50%50%

•• most most importantimportant enzyme enzyme activitiesactivities(ALT, AST, ALP, GMT, LD, (ALT, AST, ALP, GMT, LD, 
HBD, CK) HBD, CK) higherhigher in in childhoodchildhood ((growthgrowth andand developmentdevelopment) ) 

•• ALPALP < 1 m. < 1 m. 0.6 0.6 –– 5.3 5.3 µµµµµµµµkatkat/l/l
1 m. 1 m. –– 15 y.   15 y.   1.0 1.0 –– 4.8 4.8 µµµµµµµµkatkat/l /l 
adultsadults 0.5 0.5 –– 2.4 2.4 µµµµµµµµkatkat/l/l

•• examplesexamplesofof succesivesuccesiveincreaseincreaseduringduring lifelife: : LDLLDL --cholchol, , hcyhcy

•• NHNH33/P/P 00--1 m.1 m. ≤≤ 100 100 µµµµµµµµmolmol/l /l >> 1 m.    1 m.    ≤≤ 55 55 µµµµµµµµmolmol/l/l

•• K/SK/S 00--1 m. 1 m. 4.04.0--7.7 7.7 mmolmmol//l//l adultsadults 3.8 3.8 –– 5.5 5.5 mmolmmol/l/l



ExamplesExamples

•• FeFe /S/S 00--1 m. 1 m. 9 9 -- 36 36 µµµµµµµµmolmol/l /l adultsadults 10 10 --25 25 µµµµµµµµmolmol/l/l

•• ferritinferritin /S/S < 18 < 18 y.y. 15 15 –– 120 120 µµµµµµµµg/lg/l
18 18 –– 45 45 y.y. ♂♂ 30 30 –– 220 220 µµµµµµµµg/l g/l ♀♀ 10 10 –– 70 70 µµµµµµµµg/lg/l
45 45 –– 55 55 y.y. ♂♂ 30 30 –– 350 350 µµµµµµµµg/lg/l ♀♀ 20 20 –– 110 110 µµµµµµµµg/lg/l
> 55 > 55 y.y. ♂♂ 30 30 –– 400 400 µµµµµµµµg/l g/l ♀♀ 30 30 –– 120 120 µµµµµµµµg/l g/l 

•• totaltotal bil /S bil /S 1st 1st weeekweeek ≤≤ 150 (300) 150 (300) µµµµµµµµmolmol/l /l adultsadults ≤≤ 20 20 µµµµµµµµmolmol/l/l

•• creatinincreatinin 00--2 d2 d.. 2020--140 140 µµµµµµµµmolmol/l/l 22--7 d7 d.. 1717--100 100 µµµµµµµµmolmol/l /l 
77--14 d14 d.. 1515--80 80 µµµµµµµµmolmol/l /l 1414--28 d28 d.. 1010--70 70 µµµµµµµµmolmol/l/l
<< 1 y.1 y. 1717--50 50 µµµµµµµµmolmol/l /l 11--5 y.5 y. 1717--60 60 µµµµµµµµmolmol/l/l
55--10 y.      2610 y.      26--90 90 µµµµµµµµmolmol/l /l >> 10 y.10 y. 3535--110110 µµµµµµµµmolmol/l/l

•• TheThe samesamevaluesvaluesin in bothboth childrenchildren andand adultsadults: : pHpH andand
osmolalityosmolality



SEX OF THE PATIENTSEX OF THE PATIENT

•• DifferentDifferent valuesvaluessincesincepubescence pubescence occursoccurs
• sex hormones and their metabolites

• Fe/S, ferritin
• hemoglobin
• lipoproteins
• urea, creatinin
• uric acid
• homocysteine
• ALT, AST, ALP, GMT, LD, CK
• CRP

• generally higher values in males



PREGNANCYPREGNANCY

•• Change of the values:Change of the values:
•• EstradiolEstradiol
•• FSHFSH
•• LHLH
•• ProgesteroneProgesterone
•• ProlactinProlactin
•• hCGhCG



PREGNANCYPREGNANCY

•• IncreasedIncreasedplasma volume plasma volume →→ hemodilutionhemodilution

•• ↑↑ in in glomerularglomerular filtrationfiltration raterate ((↑↑ creatininecreatinine
clearanceclearance))

•• ↑↑ inin totaltotal urine volume, urine volume, mainlymainly duringduring thethe 3rd 3rd 
trimestertrimester (25%)(25%)

•• ↑↑ inin serumserum apolipoproteinsapolipoproteins, TG , TG andand cholchol
•• ↑↑ inin ALP ALP activityactivity
•• ↑↑ inin ceruloplasminceruloplasmin, T, T44, , acute phase proteinsacute phase proteins(CRP) (CRP) 

synthesissynthesis
•• relativerelative deficiencydeficiencyofof FeFe, , ferritinferritin
•• ↓↓ hcyhcy



MENSTRUAL CYCLEMENSTRUAL CYCLE

•• Influents mainly:Influents mainly:

•• EstradiolEstradiol

•• FSHFSH

•• LHLH

•• ProgesteroneProgesterone

•• HcyHcy, , cholchol, , FeFe



RACERACE

ExamplesExamples::

•• AfroamericansAfroamericans ↓↓ glucoseglucosetolerance tolerance thanthan CaucasiansCaucasians

•• AfroamericansAfroamericans ↑↑ totaltotal CK CK andand LD LD thanthan CaucasiansCaucasians

•• HispanicsHispanicsandand AfroamericansAfroamericans ↑↑ AFP AFP andand hCGhCG

•• AfroamericansAfroamericans ↑↑ CuCu /S /S 

•• FarFar--easteastAsiansAsians↑↑ salivarysalivary AMSAMS



EFFECT OF ENVIRONMENTAL EFFECT OF ENVIRONMENTAL 
FACTORSFACTORS

•• geographicalgeographicallocationlocation ((drinkinkdrinkink waterwater
compositioncomposition, , pollutionpollution ))

•• altitudealtitude



EffectsEffects ofof altitudealtitude

•• ↑↑in: in: 

•• HaematocritHaematocrit
»» ((differencedifferenceseasealevellevel –– 1 400 m.a.s.l. = 8%)1 400 m.a.s.l. = 8%)

•• HaemoglobinHaemoglobin

•• ErythropoetinErythropoetin

• CRP (difference sea level – 3 600 m.a.s.l. = 65%)



IncreaseIncrease in in htchtc, , HbHb, , ercsercs

InitiallyInitially, , HbHb increasesincreases as a as a resultresult ofof plasma volume  plasma volume  
declinedecline causedcaused by by dehydratationdehydratation (trend not to drink + (trend not to drink + waterwater
lostlost by by hyperventilationhyperventilation + + lowerlower humidityhumidity), ), subsequentlysubsequently
increasedincreased productionproduction ofof ercsercs ((←← eerythropoetinrythropoetin)) givesgives in. in. 

ht
c

H
b

er
cs



ErythropoetinErythropoetin synthesissynthesis andand erythrogenesiserythrogenesis startsstarts to to 
increaseincrease in 2 in 2 hourshours afterafter hypoxiahypoxia occursoccurs..

Erythropoetin

Days in mountains



SEASONAL INFLUENCESSEASONAL INFLUENCES

on on thethe compositioncompositionofof body body fluidsfluids are are smallsmall..

• Evaluations of seasonal variation are difficult, since they
depend on the definition of a season and on the
magnitude of temperature change from one season to 
another. Day-to-day variability in the composition of
body fluids is greater in summer than in winter.

•• ExamplesExamples::
•• D vitamin D vitamin ↑↑ in in summersummer ((lenghtlenght ofof sunsun exposureexposure))
•• thyroidthyroid hormoneshormones↓↓ in in summersummer (20%)(20%)



CIRCADIAN VARIATIONCIRCADIAN VARIATION

•• = = timetime whenwhen samplesamplewaswas takentaken

•• examplesexamples: : 

•• cortisolcortisol maximalmaximal valuevalue atat 6 a.m. 6 a.m. 
morningmorning 250250--650 650 nmolnmol/l /l 
afternoonafternoon 5050--280 280 nmolnmol/l/l

•• FeFe 30% 30% higherhigher in in thethe morningmorning

•• creatininecreatinine 1010--20% 20% higherhigher in in thethe afternoonafternoon

•• STH STH secretedsecretedatat midnightmidnight



POSTURE OF THE PATIENTPOSTURE OF THE PATIENT

•• headheadpressurepressure→→ redistributionredistribution ofof body body fluidsfluids

• The blood volume of an adult in an upright position
compared to an adult in a lying position is typically
600 - 700 ml less. Fluid reduction in plasma is
associated with a comparableincreaseincreasein in thethe plasma plasma 
protein protein concentrationconcentration..

•• adrenalin adrenalin andand noradrenalinnoradrenalin valuesvalues in an upright
position almost 2times higher compared to a lying
position



blood drawing to the

sittingsitting pacientpacient



EFFECTS OF EXERCISEEFFECTS OF EXERCISE

•• ExerciseExercisechangeschangesbloodblood levelslevelsofof allall substancessubstancesthatthat
participateparticipate in in energyenergymetabolismmetabolism, e.g., e.g.glucoseglucose, , 
lactatelactate, FA, , FA, phosphatephosphate, , creatinine.creatinine.

•• StrenuousStrenuousexerciseexercisecancan releasereleaseenzymesenzymesfromfrom tissues.tissues.

•• BloodBlood pHpH, oxygen , oxygen saturationsaturation, , andand venousvenous
bicarbonatebicarbonate are are decreaseddecreased..

•• LongLong--term term exerciseexerciseincreasesincreasesthethe concentrationsconcentrationsofof
sex sex hormoneshormones..



EFFECTS OF DIETEFFECTS OF DIET

• The sample may be inappropriate if
taken when the patient is fasting or after
a meal.

DefineDefine thethe term term fastingfasting patientpatient!!



FastingFasting patientpatient

•• ddidnidn’’ t t eat eat 1010--1212 hh.. during night during night 
•• was all quietwas all quiet ((ddidnidn’’ t t ride a bicycle or walk a ride a bicycle or walk a 

long timelong time),),
•• ddidnidn’’ t t smokesmoke, , 
•• ddidnidn’’ tt drink coffee or alcohol or sweetened drink coffee or alcohol or sweetened 

drinksdrinks

•• bloodblood drawingdrawing betweenbetween6 6 –– 9 a.m. 9 a.m. 



•• food rich in fats food rich in fats :: ↑↑ TG, TG, cholchol; ; 
↓↓ nitrogen compoundsnitrogen compounds((uric aciduric acid))

•• food rich in proteinsfood rich in proteins:: ↑↑ urea, urea, uric aciduric acid,, phosphatesphosphates

•• food rich in food rich in sasacccharidcharideses:: ↑↑ ALP, LD; ALP, LD; 
↓↓ TG, TG, cholchol, , total proteinstotal proteins

•• vegetarivegetariaannss:: ↓↓ uric aciduric acid, urea, , urea, amammmoniaonia, , total andtotal and
LDLLDL --cholchol, TG; , TG; 
↑↑ bil; bil; 
alkalialkali nizationnization of urine of urine ((phosphate stonesphosphate stones!)!)

EFFECTS OF DIETEFFECTS OF DIET



EFFECTS OF DIETEFFECTS OF DIET

•• immediate food intake immediate food intake ::

↑↑ glcglc, TG, , TG, uric aciduric acid, , FeFe, Na, Na

↓↓ LDLD

•• ootherther examples of diet interferencesexamples of diet interferences::
•• gFOBTgFOBT test : test : violationviolation ofof thethe bloodblood-- andand FeFe ––lesslessdietdiet

•• clearanceclearancedeterminationdetermination: : insufficientinsufficient fluid fluid intakeintake



EFFECTS OF DIET EFFECTS OF DIET –– LONGLONG --TERM FASTINGTERM FASTING

= FASTING LONGER THAN 24 HOURS= FASTING LONGER THAN 24 HOURS

•• glycogenolysisglycogenolysisin in liverliver ((→→ glcglc -- energy forenergy forCNSCNSandandercs)ercs)

•• proteolysisproteolysisin in musclesmuscles((→→ AA for AA for gluconeogenesisgluconeogenesis))

•• TG TG degradationdegradationin in adiposeadiposetissuetissue→ → glycerolglycerol((→→
gluconeogenesisgluconeogenesis) ) andandFAFA ((directdirectenergyenergyfor for myocardiummyocardium, , musclesmuscles
andandkidneyskidneys+ in + in liverliver →→ keton keton bodiesbodies))

•• ↑↑ TG, FA, glycerolTG, FA, glycerol
•• ↓↓ glcglc
•• ↑↑ bilbil



EFFECTS OF DIET EFFECTS OF DIET -- CAFFEINE CAFFEINE 
CONSUMPTIONCONSUMPTION

•• phosphodiesterasephosphodiesteraseinhibitioninhibition → ↑ cAMP →
↑ glycolysis→ ↑ energy + alertness of an
organism
TG cleavage→ ↑ glycerol and FA

•• ↑↑ reninrenin andand catecholaminescatecholamines((withinwithin 3 h)3 h)



EFFECTS OF DIET EFFECTS OF DIET -- ALCOHOL ALCOHOL 
CONSUMPTIONCONSUMPTION

•• degradationdegradation velocityvelocity = 0.15 = 0.15 ‰‰ / h / h 

•• acuteacuteconsumptionconsumption:: ↑↑ TG, TG, aldosteronealdosterone
↓↓ prolactinprolactin , ADH, , ADH, cortisolcortisol

•• chronicchronic consumptionconsumption: : ↑↑ ALT, AST, GMT;ALT, AST, GMT;
cortisolcortisol, adrenaline, , adrenaline, estradiolestradiol,,
uricuric acidacid, , lactatelactate (MAc)(MAc)
↓↓ glcglc; ; ketoacidosisketoacidosis

•• hepatotoxicityhepatotoxicity



SMOKINGSMOKING

•• ↑↑ HbCOHbCO (8%)(8%)

•• ↓↓ vit. Bvit. B12  12  andand IgIg

•• ↑↑ totaltotal cholchol andand TG, TG, ↓↓ HDLHDL --cholchol

•• ↑↑ cortisolcortisol, CEA, , CEA, PbPb, Cd, Cd

•• BewareBewaresmoking as a risk smoking as a risk factorfactor..



There is a maxim that doctors should
always ‘‘ treattreat thethe patientpatient, , ratherrather thanthan thethe

laboratorylaboratory report’report’..

Beware of overreacting to the slightlyslightly
abnormalabnormal resultresult in in thethe otherwiseotherwise

healthyhealthy individualindividual..


