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Laboratory diagnostics

• Laboratory diagnostics plays a significant

role in the field of medical care

• It examines the different body fluids, 

secretions and tissue samples in vitro 

from the living body (the test is conducted

outside the organism’s body)

LLLLLLLLaaaaaaaabbbbbbbbooooooratory diagnosticccccsssss

•••• LLLLaaaaabbbbooooorrrraaaaattttttoorrrryyyyy ddddiagnostics ppppplllllaaaaayyyyysssss aaaaa siggnnnnniiiifffffiiiiicccccaaaaannnnnttttt

rrrrrrrooooooollleeeeee iiiinnnnn tttthhhheeeeeee ffffffield of meeeeedddddiiiiicccccaaaal careeeee

• It examinnnnneeeeesssss ttttthhhhheeeee dddddifferenttttt bbbbbooooodddddyyyy fffllluuuiiidddsss,,, 

secreeeeetttttiiiiiooooonnnnsssss annnddddd ttttissssssuuuuue sampleeesssss iiiiinnnnn vvvviiiittttrrrrrooooo 

fffffrrrrroooommmmm ttttthe llllliiiiivvvvviing bbbbbooooodddddy (the test issss   cccccoooonddddduuuuucccccttttteeeeedd

ooooouuuuutttttsssssiiiiddddde theeeee ooooorganism’s body)))
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Clinical chemistry tests

• electrolytes (Na+, K+, Cl-)-, osmolality-, 

• enzymes (pl.: GOT, GPT, -GT, LDH, CK, 

amylase, lipase)-, 

• proteins (albumin, prealbumin, globulins, 

haptoglobin etc.)-, 

• lipids (total lipid, triglyceride, cholesterol, 

free fatty acids, ketone materials)-, 

CCCCCCCCllllliiiiinnnnnnical chemistry tests

••••• eeeelleeeeeccccctttttrrroooolllllyyyyyyttteeeessssss (Na+, K+, Cl-)))))----,,,,, ooooosssssmmmmmolaaaaalllllitttttyyyyy-, 

• eeeeeennnnnnnzzzzzzyyyyyymmmmmeeeeeesssss ((((((pppl.: GOT, GGGGGPPPPPTTTTT,,,,,    -GGTTTTT, LDHHHHH, CK, 

ammmyyyyyylllllaaaaassssee, lipassssseeeee)))))-, 

• proteins (((((aaaaalllllbbbbbuuuuummmmmiiiinnnnn, preallllbbbbbuuuuummmmminnnn,,, ggglllooobbbuuullliiinnnsss,,, 

haptoooooggggglllllooooobbbbbin eeeeetttttccccc....)-,,,,,   

• llllliipppppiiiiidddddsssss (totttaaaaalllll llipiddddd, tttttriglyceride, chhhhhoolesteeeeerrrooooolllll,  

fffffrrrrreeeeeeeeee  fffffaaaaatty accccciiiiidds, ketone materrriaaaaals)-, 

Clinical chemistry tests

• macroelements (Ca, P, Mg)-, 

• microelements (Cu, Co, Se, Fe etc.)-, 

• acid-base balance (pH, blood gas

analysis)-, 

• carbohydrates (glucose, lactic acid)-, 

• carotene-, bilirubin-, uric acid-, ammonia-, 

creatinine- etc. examinations.

CCCCCCCClllliiiinnnnnnical chemistry tests

••• mmmmmmmaaaaaaaccccccrrooooooeeelllleeeeemmmmmmmmeents (Ca, PPPPP,,,,,   MMMMMg)-, 

• mmmmiiiiccccccrrrrrooooooeeeeeellleeementss (((((CCu, CCCCCooooo,   SSSSSeee, Fe eeeeetc.)-, 

• acid-baseeeee bbbbbaaaaallllaaaaannnnccccce (pH, bbbbblllllooooooooooddddd gggas

analyyyyysssssiiiiisssss)))))----, 

• cccccaaaaarrrrbbbbbooooohydddddrrrrraaaaattes (((((gggggllllluuuuucose, lactiic aaaaccccciiiiddddd)))))-,,   

• cccccaaaaarrrrroooootttteeeeene-, bbbbbiiiilirubin-, uric aciddd-, aammmooooonnnnniaaaaa--, 

creeeeeaaaaatttttinine- etc. examinationss.
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During endocrinological

tests hormone levels are

defined in the plasma.
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During endocrinooooolllllogical

tests hormmmmmooooonnnnneeeee llllleeeeevvvvveels are

defineeeeeddddd iiiiinnnnn tttthe pppppllllaaaaasssssmmmmmaaaaa.
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Haematological tests enter the

value of:

• a hematocrit (HCT), 

• hemoglobin contents (Hb), 

• erythrocyte (RBC), 

• platelet (PLT), 

• leukocytes (WBC) 
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Haematological tests enenenenenteteteteter the

value of:

• a hematocococriririririt (t (t (t (t (HCHCHCHCHCT)T)T)T)T), , 

• hemogogogogoglololololobibibibibin n n n n cococococontntntntntentststststs (H(H(H(H(Hb)b)b), 

• eryryryryrythththththrororororocyte (R(R(R(RBCBCBCBCBC), 

• plalalalatetetetetelelelelelet (t (t (t (t (PLPLPLPLPLT), 

• leukokokokokocycycycycytes (s (s (s (s (WBWBWBWBWBC)C) 
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Analysis of blood coagulation

(hemostasis) provides

information on bleeding, clotting, 

prothrombin and thrombin time.
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Analysis of blood coaguuuuulllllation

(hemostasis) proviiiiidddddeeeeesssss

information on bbbbbllllleeeeeeeeeedddddinggggg, cccclllllooooottttttttttiiinng, 

prothrombbbbiiiinnnnn aaaaannnnndddd ttttthhhhhrrrrrombbbbbiiiiinnnn timmmmmeeeee.
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Microbiological tests

include eg. Performing

immune serological tests
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Microbiological testtttsssss

include eg. Perfooooorrrrrmmmmminnnnnggggg

immune serrrrrooooollllooooogggggiiiiccaaaaalll tttttessssstttttssss

Serum or plasma

Blood coagulation is 

inhibited

Blood

coagulation is 

not inhibited

SSSSSSSSeeeeerum or plasma

BlBlooooooood cd cd cd cd coaoaoaoagugugugulalalalatititiononon isisisis 

inininininininhihihihibibibibitetetedd

BloodBloodBlood

coagulation is 

not inhibitedt inhibitednot inhibited

Serum
• Separator gel: forms an 

impermeable layer

between the blood cot

and the serum

• Following spin 

accelerated blood is 

differentiated into blood

acid and blood clot

• Serum forms the

supernatant factor. Test 

is being done from this

BLOOD

ACID

BLOOD

CLOT

SEPARATOR

GEL

Serum
• Separrraaaaatttttooooorrrrr gggggeeeeel::::: fffffoooorms an 

immmmmpppppeeeeerrrrrmmmmmeeeeeableeeee lllaaaayyyyyeeeeerrrr

bbbbbeeeetweeeeeennnnn ttttthe bbbbbllllloooooood cot

aaaaannnnnddddd the ssssseeeeerrrrrum

• FFFFFooooollllllllooooowwwwwing spin 

aaaaacccccccccceleeeerrraaattteeeddd bbblllooooooddd iiisss 

differeeenntttttiiiiiaaaaattttteeeeeddddd iiiinnnnntttttooooo bbbbblllllooooooood

acid annndddd  bbbblllloooddddd ccccclllllooooottttt

• Serummm fffooooorms thhhhheeeee

supernnnattttaaaaant fffffaaaaaccccctooooorrrr. Teeest 

is beinnng dooooonnnnneeeee fffrrrrroooom thisss

BLOOOOOOOOOODDDDD

ACACACACACIDIDIDIDID

BLOOD

CLOT

SESESESESEPARARARARARATOTOTOTOTOR

GELL



Plasma

The sample is put into a test tube with an 

anticoagulant,

– Na-citrate, 

– EDTA (ethylene diamine tetraacetate), 

– K-oxalate, 

– CTAD (citrate-theophylline adenosine

dipyridamole), 

– CPDA (citrate-phosphate-dextrose-

adenine),

– Na-heparin, NH4-heparin, Li-heparin)

Plasma is the supernatant fraction after

the deposition of the formed elements. 

Plasma

TTThhheeee ssssaaaaammmmple is put into a ttttteeeeesssssttttt tttttubbeeeee wwwwwiiiittttthhhhh aaaaan 

aaannnnnntttticccccoooooaaaaaggulant,

––– NNNNNNa-citrate, 

– EDTAAAAA (((((eeeeethylennnnneeeee dddddiiiiiamine ttttteeeeettttraacetate), 

– KKKK--oooooxxxxxaaaaallllate, 

– CCCCCTTAAAAADDDDD     (((((ccccciitrate-theeeeeophyyylllllliiine addddeeeennnnosiiinneee

dddddiiipppppyyyyyridaaaaammmmmooooolllleeeee))))), 

– CCCCCPPPPPDA (((((cccccitrate-phosphaaatttteeee-dextrooooossssse---

adeeeeennnnniiiiine),

– Na-heparin, NH4-hepaaarin,,,,,  Li-hhhhheeeepppppaaaaarin)

Plasma is the supernatannnt fraaaaaccccctttttiiiiiooooonnnnn after

the deposition of the formed elements. 
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Qualitative CBC
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Quantitativvvvveeeee CCCCCBBBBBC

QQQQQuuuuuaaaaalllllitatiiiiivvvvveeeee CBBBBBCCCCC

• RBC count, 

• WBC count, 

• PLT count,

• HGB level, 

• Average RBC volume (MCV), 

• Average amount HGB on RBC 

(MCH),

• Average HGB concentration on

RBC (MCHC)

Quantitative CBC Qualitative CBC

CBC

The percentage of WBC 

(neutrophil-, eosynophil-, 

basophil granulocyte, 

lymphocyte, monocyte)

within the total of WBC 

belonging to quantitative

CBC

• RBCBCBCBCBCBC c c c c cououououountntntntntntnt, , , , 

• WBC count, 

• PLT count,

• HGB levevevevevelelelelel, 

• A• A• A• Aveveveveverararararagegegegege RBRBRBRBRBC C C C vovovovovolulume (M(M(M(M(MCVCVCVCVCV), 

• Aveveveveverararararagegegegege amamamamamountntntntnt HGHGHGHGHGB on RBC 

(MCHCHCHCHCH),),),),),

• Averagegegegege HGB concentration on

RBC (MCHC)

QuQuQuQuananananantititititatatatatititititiveveveveve CBCBCBCBCBC QuQuQuQuQualitatatatatativivivivive Ce Ce Ce Ce CBCBCBCBCBC

CBC

ThThThThThe percenenenenentatatatage of WBC 

(n(n(n(n(neueueueueutrtrtrtrtropopopopophil-, eosynophil-, 

bababababasophphphphililil grgrgranananulululocococytytyte,e,e, 

lymphohohocycycycycytetetetete, , , , , momomomonononononocycycycycytetetetete)))))

within the te te te te te tototototototalalalalalal ofofofofofof W W W W W WBCBCBCBCBCBC 

belongngngininining tg to quantntntntntitititititatatatativiviviviveee

CBC

The purpose of the laboratory

tests
• the diagnosis, confirmation, and/or

clarification

• assessment of the severity of the disease

• monitoring the progression of the disease

• monitoring the effectiveness and side

effects of therapy

• carrying out screening

• determination of the reference range.

Thhhhheeeeee   ppppppppuuuuuurrpose of the laboraaattttory

tests
••• tttthhhhheeeee dddddiiaaaagggggnoooooosssssis, confirmatiiiiooooonnnnn,,,, aaaaannnnnd/orrrrr

cccccclllllaaaaaaaarrrriiifffffiiiicccccaaaatttttiiiiiooooooonnnnnnn

• assssseeeeessssssssssment ooooofffff ttttthhhhhe sevvvvveeeeerrrrriiiiittttty oof thhhhheeeee disease

• monitorinnnnnggggg     ttttthhhhheeeee ppppprrrrroooogresssssiiiiiooooonnnnn ooffff  ttthhheee dddiiissseeeaaassseee

• moniiiiitttttooooorrriiiiinnnnnggggg theeeee eeeeefffffffeeeeecccccttttiveness aaannnnnddddd sssssiiiiidddddeeeee

eeeeefffffffffeeeecccctttttsssss offfff tttthhhhherapppppyyyyy

• ccccaaaaarrrrrrrryyyyyiiiing outtttt screening

• dettttteeeeerrrrrmination of the referenccce raaaaannnnngggggeeeee....



Laboratory testing process

• Preanalytical phase: 

– test selection

– patient preparation

– sampling

– storage and transport of samples

• Analytical phase: 

– sample identification

– refusal in case of problem

– preparation of the accepted sample,measurement

and recording of results

– preparation of findings

• Post analytical phase: preparation of the accepted

sample,measurement and recording of results.

LLLLLLLaaaaaaabbbbbbbboooooratory testing processssss

•••• PrPrPrPreaeaeaeaeanananalylylylytiticacacacacal pl pl pl pl pl pl phase: 

– t– t– t– t– t– tesesesest t t t seselelelelelelelectioioioioionnnn

– p– p– p– p– p– p– patatatatatatieieieieieientntntntnt prprprprprprepepepepepepepararararararation

– s– s– s– s– s– samamamamamplplplplplplininininingggg

– storage and tranananananspspspspspororororort ot ot ot of sampmpmplelelelelesssss

• Analytical phphphphphasasasasase:e:e:e:e: 

– samamamamamplplplplple ie ie ie ie idededededentntificatatatatatioioioioionnnnn

– r– r– r– r– refefefefusususususalalalal in cacacacacasesesesese of p p p p prororororoblblblblblememememem

– p– p– p– p– prererererepapapapaparationonononon ofofofofof the accepted sample,m,m,m,m,meaeaeasurememememementntntntnt

ananananand d d d d recordininining of results

– p– p– p– p– prererererepapapapaparation of findings

• Post analytical phase: preparation of ththe ae accccepepeptetetedd

sample,measurement and recording of results.

Preanalytical
phase

Analytical
phase

Post
analytical

phase

According to

literature the

inefficiency of the

tests can be related

to the preanalytical

errors

Venipuncture

PrPrPreanalytical
phase

Analytical
phase

Post
analytical

phase

According to

literature thhhhheeeee

inefficccciiiiieeeeennnnncccccyyyy ooooofffff ttttthe

testsssss cccccannnnn bbbbbe reeeeelllaaaaated

to theeee ppprrrrreeeeeanalytttttiiical

errors

Venipuncture

Preanalytical errors

• incomplete medical history

• filling the test application form is inaccurate

• inadequate formulation of the test request

• deficient patient preparation

• incorrect execution (eg. poor strangulation, poor

sampling, poor test tube, inadequate choice of  

sampling sequence, wrong time of sampling, 

improper storage, improper transport of

samples)

PPPPPPPPrrrrrreeeeeanalytical errors

•••• iiiincccccoooommmmppppllleeeeeeetteeee mmmmmedical history

• fffffiiiiiilllllllllliiiinnnnnggggggg tttthhhhhheeeee ttttteeeeeeesssssst applicatiooooonnnn fffffooooorrm is innnnnaaaaaccccccuraaaaattttteeeee

• inaaaaddddddeeeeqqqquuuuuuaaatte formmuuuuulllllaaaaation ooooofffff ttttthhhhheeeee test reeeeeqqqqquest

• deficient ppppaaaattttiieeeeennnnnttttt ppprrrreeeeparatiooooonnnnn

• incorrrrreeeeecccccttttt eeeeexxecuuuuutttttiooooon (eeeeggggg. poor straaannnnnggggguulatioooonnnn, pppppoooooooooor

sssssaaaaammmmmpppppllllliiing, pppppoooooor tteeeeesssssttttt tttttuuuuubbbbbe, inadequuuattttteeeeee ccccchhhhhhooooooiiiiicccccceeeeee oooooofffff  

sssssaaaaampppppliiiiing seeeeeqqqqquuuence, wrong time ooofff samplinnnnggggg, 

immmmmprrrrroooooper storage, improper transsspooooort of

sammmmmppppples)

Factors affecting the accuracy of 

laboratory findings

• factors for analytical measurements

• biological (non analytical factors)

• and sampling techniques

FFFFaaaaaaacccccctttttttoooooooorrrrrrsssss affecting the accuracyyyyy of 

lllllllaaaaaabbboratory findinggs

• fffffffaaaaaaaaccccccttttttoooooorrrrrrssssss ffffffoooooorrrr analyticaaaaal mmmmeeeeasurrrrreeeeemmmmmennnnntttttss

• biologgggiiiiicccccaaaaalllll ((nnnnnooooonnnnn    aaaaanalyticccccaaaaalllll faaaaccctttooorrrsss))))

• aaaaannnnnddddd    sssssamppppplllliiiiinnnng techniques



Factors affecting the accuracy of 

laboratory findings

• age

• time of day

• menstrual cycle

• climate temperature

• weight

• geographical

position

• posture

• hydration

• nutrition

• physical activity

• medications

• alcoholic beverages

and tobacco

products

• stress

• diagnostic tests and 

therapeutic

interventions

FFFFaaaaaacccctttttttooooooorrrrrssss affecting the accuracyyyyy of 

lllllllaaaaabboratory findinggs

•••• aaaaagggggeeeee

• ttttttiiiimmmmmmmeeeeee oooofffffff  dddddaaaayyyyyy

• meennnnnnssssssttttrrrrual cyclleeeee

• climate teeeeemmmmmpppppeeeeerrrrrattttuuuuure

• weighhhhhttttt

• gggggeeeeeooooogggggrrrrraaaphhhhiiiiicccccaaaaal

pppppooooossssiiiiittttiiiiiooooon

• pooooosssssttttture

• hydddrrrrration

• nuuuuutttttrrrrriiiiitttttiiiiiooooon

• ppppphhhysiccaaaaalllll aactivvvvviiiiittttty

••••• mmmmmeeeeedicatiiiiiooooonnnns

• aaaaalllllcccccooooohhhhhooolic beverages

annnnnd tooobacco

produuuctttttsssss

• stressss

• diagnooosssstttttic teeeessssstttttsss aaaaandd 

therapppeuuttttticcccc

intervvveeennntttiiiooonnnsss

Affecting factors of oprthostasis on

venipuncture parameters

parameter change

associated with a rise

less than 10% 

Hb,WBC, all Ca, 

AST,ALT,IgA,IgG,IgM, thyroxine, 

albumin, (AKB) total protein, total

cholesterol, HLD, LDL cholesterol, 

triglycerides

parameter change can

occur between 10-

20%

HCT, VVT, aldosterone, 

apolipoproteins

parameter changes

can occur over 20% 

epinephrine, norepinephrine, renin

AAAAAAfffffffffffffeeeeeeecccccccttttttiiiiinnnngg factors of oprthostasis ooon

vvvvvvvveeeeeeeennnnnniiiipuncture parameterrrrrsssss

papapapaparararararamemememeteteteteter cr cr cr chahahahahangngngngngngeeee

asasassososososososociciciciciatatatatatededed wiwiwiwiwithththththth a a a a a a a rise

lessssssss t t t t thahahahahahan 1n 1n 1n 1n 1n 1n 10%0%0%0%0%0%0% 

Hb,WBC, alalalalall Cl Cl Cl Cl Ca,a,a,a,a, 

AST,ALALALALT,T,T,T,T,IgIgIgIgIgA,A,A,A,A,IgG,G,G,G,IgIgIgIgIgM,M,M,M,M, thyhyhyhyrororororoxixixixixine, 

albumimimimimin,n,n,n,n, ( ( (AKAKAKAKAKB)B)B)B)B) totalalalalal prprprprprotein, total

chchchchcholesteteteteterororororol,l,l,l,l, HLD, LDLDLDLDLDL L L L L cholesterol, 

triglyceridededededesssss

paramememememeteteteteter cr cr cr cr chahahahahangngngngnge cananananan

occucucucucur br br br br betetetetetweweweweween 1010101010-

20%%%%%

HCHCHCHCHCT,T,T,T,T, VVT, aldostststerererererononononone,e,e,e,e,  

apapapapapolipoproteins

paramememememeteteteteter changes

can occururururur over 20% 

epinephrine, norepepepinininininepepepepephrhrhrhrhrininininine,e,e,e, r r r r renin

Geographical location

Pollution

• reduced Hgb (CO-Hgb) 

quantity increases

• Pn, Zn concentrations

may increase

Mg2+ and high lipid

levels may be caused

by „scaled” water

consumption

Elevation relative to

sea level:

RBC count an Hgb rise

GGGGGGGGeeeeeeeeooooooogggggraphical locationnnnn

PoPoPoPoPollllllllututututututututioioioioioionnnnn

• rededededucucucucucedededededed HgHgHgHgHgHgHgb (b (b (b (CO-Hgbgbgbgbgb) 

quantity increasesesesesesssss

• Pn, Zn concececececentntntntntrararararatititititionononononsssss

may incncncncrerererereasasasasaseeeee

Mg2+ and high lipipipid

levels may be causususededededed

by „scaled” water

consumption

Elevevevevevatatatatation relelelelelatatatatative to

sea la la levevevevevel:

RBRBRBRBRBC count an Hgb rise

Hydration

Dehydration (the

water content of 

plasma reduces)

Haemoconcentration:

the concentration of 

several substances

increases in blood

• exiccosis (dehydration), 

• Persistent vomiting, 

• diarrhea,

• acidosis induced by diabetes 

mellitus, enemas of hypertonic

solution (several times)

may lead to the reduction of the

water content of plasma

Hydration

Dehydration (the

water content ofofofofof   

plasma redududududucececececes)s)s)s)s)

Haememocococococononononcentration:

the concececececentntntntntration of 

several substances

increases in blood

• exiccosisisisis (d(d(d(d(dehehehehehydydydydydrararararation),),),),), 

• Persisisisisistststststenenenenent vt vt vt vt vomitinininining,g,g,g,g,    

• diarrhehehehehea,a,a,a,a,

• a• a• a• a• acidosisisisis is is is is indndndndnducucucucededededed by diabetes 

mellitus, enenenenenemememememasasasas of hypertonic

solution (s(s(s(severalalal times)

mamamamamay ly ly ly ly leaeaeaead to the re re redededededucucucucuctititititionononononon ofofofofof t t t t thehehehehe

wawawawawateteteteter content of plplplplasasasasasma



Hydration

during haemodilution the water

content of plasma increases

Blood dilutes resulting in

reduced levels of substances in

the blood.

Haemodilution may occur in cases of:

• water intoxication, 

• diseases that cause salt retention, 

• haemodilution is associated with very

large quantities of intravenous infusion

administration
The most common

parameters that

show a change

are blood

chemistry

parameters and 

CBC in body 

postures

Hydration

during haemememememodododododililililututututution thththththe we we we we watatatatatererererer

contntntntenenenenent ot ot ot ot of f f f f plplplplplasmamamamama ininininincreaeaeaeasesesesesesssss

Blood dilililililutututututeseseses resulting in

reduced levels of substances in

the blood.

HaHaHaHaHaemememememododododilililililutututututioioioion mn mn mn mn mn mn mayayayayay occur in cases of:

• w• w• w• w• w• watatatatererererer ininintotoxixixixicacacatitititionononononon, , 

• d• d• d• d• disisisiseaeaeaeaseseseseses ts ts ts ts thahahahahahahat ct ct ct ct cauauauauausesesesese salt retention, 

• h• h• h• haeaeaeaeaeaeaemomomomomomomodidididididilulululutitititititiononononon isisisisisisisis a a a associated wd wd wititititith vh vh vh vh vererererery

largrgrgrgrge qe qe qe qe qe qe quauauauauauantntntntntntitititititieieieieieieies os os os os of intravenous is is is is infnfnfnfnfusususususioioioioion

administstststratitition
The most common

papaparararamemememetetetetersrsrs thththatatat

shshshshshowowowowow a a a a a c c c c chahahahahangngngngngeeeee

ararararare be be be be be blololololoododododod

chchchchchemistryyyyy

papapapaparametetetetetersrsrsrsrs ananananand 

CBCBCBCBCBC ininininin bobobobodydydydydy 

postststststururururureseseseses

Nutrition

• After a meal, some physiological

parameter values differ from the values of 

fasting

• The basic requirement is that the sampling

should be done on an empty stomach

• Diatary constraints may be required prior 

to each test

Nutrition

•••• AAAAAfffffttttteeeerrrrr aaaa mmmeeeeaaaaaal, some physsssiiiiiooooolllllooooogggggiiiiicccccal

pppppppaaaaaaarrrraaaaaaammmmmeeeeetttteeeeeerrrrrr values diffffffffffeeeeerrrrr fffffrom ttttthhhhheeeee vallllluuuuueeeees of 

ffaaaassssttttttiiiinnnnnngggggg

• The basiccccc rrrreeeeeqqqqquirrrrreeeeement iiiiisssss ttttthhhhhaaaaattttt the samppplinggg

shouuuulllllddddd bbbbbeeeee doonnnnneeeee on aaaan empty ssssstttttooooomaaaacccchhhh

• DDDDDiiiiiaaaatttttaaaaarrrrry ccooooonnnnnstraaaaiiiinnnnntttttsssss may be reeeqqqqquuuuiiiiirrreddddd ppppprrrrriiiiiooooorrrrr 

tttttooooo eeeeeaaaaaccccch tesssssttttt

Nutrition

• After meals certain values will be higher

eg.:

– glucose, bilirubin, triglycerids, cholesterol, 

iron, phosphate, ALT, AST.

• The composition of food can affect the

values:

– the triglycerids value after a fatty meal and 

– the concentration of urea in case of a 

significant protein intake may be increased.

Nutrition

••••• AAAAAAAffffffttteeerrr mmmmeeeeeeaaaaaallllssss certain valuess wwwwwiiiilllllllll bbbbeeeee hhhhhiggggghhhhheeeeer

eeeeeeeggggggg.::::

–––– gggggllllluuuuuccccccooooossssseeeeee, bilirubin, triglllllyyyyyccccceeeeerrrrriiiiiddddds, chhhhhooooollllleeeeesterol, 

iron, phosppppphhhhhaaaaattttteeeee, ALT, AAAAASSSSSTTTT.

• The cooooommmmmpppppooooosssssiiiiitttttiiiiiooooonnnnn of fooooooddddd caaaannn aaaffffffeeecccctttt ttthhheee

vaaaalllluuuuueeeeesssss:

––––– theeeee tttttriglyyyyyccccceeeeerids value after a faattttyyyyy meal aaaaannnnnddddd 

––––– ttthhhhheeeee concentration of urea in caaaseeeee of a 

sssssiiigggggnificant protein intake may bbbe iiiinnnnnccccrrrrreeeeeassssseeeeed.

Nutrition

• The influence of hunger:

• glucose value is reduced, 

• the levels of triglycerid and bilirubin increase

Gilbert’s disease:

Reduced production of UDP glucoronile

transferase enzyme engaged in indirect

bilirubin conjugation

icterus
Excretion of bilirubin is slower, 

therefore its concentration

rises in the blood

Nutrition

••••• TTTTTTTThhhhhhhheee iinnffffllluuuueeeeennnccccceeeee of hunger:

•••• ggggggglllluuucccccooossseeeeee vvaaaaallllluuuuuueeee is reduceddddd,,, 

• tttthhhhhheeeeee lllllleeeeeevvvvvveeeeeeelllsssssss oooof triglycerid aaaaannnnnddddd   bbbbbiiiiilllllirubinnnn innnnncrease

Gilbert’t’t’t’t’s s s s s dididididiseseseseseasasasase:

ReReReRedududududucececececed pd pd pd pd prororororodudududuductctctctction of UDP P P P P glucucucoronile

trtrtrtrtrananananansfsfsfsfsferererererase ee ee ee ee enznznznznzymymymymyme ee ee ee ee engaged in ininindididididirererererectctctctct

bibibibibilililirubibibibibin cn cn cn cn conjugagagagagatititititiononononon

icteteteteterururururussss
Excretioioioioion on on on on of bilirubin is slower, 

therefore its concentration

rises in the blood



Nutrition
Dietary constraints

• A minimum 12-hour-long food deprivation is 

needed prior to the determination of inorganic

phosphate, glucose, triglycerids, iron, 

cholesterol, urea, uric acid

• The photometric measurements (eg. total

protein, ALB, AST, ALT, CK, ALP, LDH, 

cholesterol,triglycerids, glucose, iron,) are

disturbed by lipemia (increased fat in the blood)

Nutrition
DDDDDDietary constraints

••••• AAAA mmmmmiiiiinniiiimmmmmmmummmm  111112-hour-long ffffooooooooooddddd dddddeeeeeprivaaaaatttiiiooooonnnnn iiiiisssss 

nnnnnnneeeeeeeeeeddddddeeedddddd ppppprrrriiiiiooooooorrrrrr to the deteeeeerrrrrmmmmmiiiiinnnnnation ooooofffff   inorrrrgggggaaaaanic

pppphhhhhooooossssspppppphhhhhhaaaaattttteeeee, glucose, trigglllllyyyyyccccceeeeerrrrriiiiiddddds, irooooonnnnn,,,   

cholesterol, urrrrreeeeeaaaaa,, uuuuuric aciddddd

• Theeeee ppppphhhhhootttttooooommmmmetrrriiiiiccccc mmmmmeeeeeaaaaasurementtts (((((eeeeeggggg..  tttttoooooottttttaaaaalllll

ppppprrrrroooootttteeeeeinnnnn, ALLLLLBBBBB,,,,,  ASTTTTT, AAAAALT, CK, ALPPP, LLLLLDDDDDH, 

ccccchhhhhooooolllleeeeesssssterol,tttttrrrrriiiiggggglycerids, glucose, iiirooooon,) areeeee

disssssttttuuuuurbed by lipemia (increased ffaaat iiiinnnnn theeeee bbbbbloooooood)

Nutrition

Dietary constraints

Glucose stress test (OGTT): 

• A normal diet should be kept for 3 days before

the test, 

• Carbohydrate content of the diet should be at

least 150 grams per day

• And the patient should fast for at least 10 hours

before the test 

• Based on recommendations 30 to 10 hours

before the start of fasting the suggested meal

should contain 30-50 grams of carbohydrates

Nutrition

DDDDDDDDiiiiieeeetary constraintsssss

GGGGGGllllluuuucccccoooossssee ssssttttrrrreeessssssssss test (OGTT): 

•• AAAAAAA nnnnoooooorrrrrmmmmmmaaaallll ddddddiiiieeet should bbbbbeeee kkkkkeeeeeppppt for 33333 dddddaysssss bbbbbefore

tttthhhhheeeeee tttttteeeesssssstttt,,,  

• Carbohydrateeeee cccccooooonnnnnttent of thhhhheeeee dddddiiiiieeeeettttt ssshould be at

least 1555500000 gggggrrrrraaaaammmmmsssss pppppeeeeer day

• Annddddd  tthhhhheeeee pppppaaaaatttttient ssssshhhhhooooouuuuulllllddddd fast for att leeeeeaaaaasssssttttt 11111000000    hhhhhooooouuuuurrrrrssss

bbbbbeeeeeffffooorrrreeeee the ttttteeeeessssst 

• BBBBBaaaaassssseeeeeddddd on recccccooommendations 30 ttooo 111110 houuuuurrrrrsssss

befffffooooorrrrre the start of fasting the suggggesssssteddddd mmmeeeeeaaaal

should contain 30-50 grams of cccarbooooohhhhhyyyyddddrrrates

Nutrition

Dietary constraints

In case of  serum uric acid examination:

• a diet poor in purine is recommended for 3

days

– chocolate, 

– hazelnuts, 

– walnuts, 

– legumes, 

– mushrooms, 

– sardines, 

– offals

Nutrition

DDDDDDDDiiiiieeeeetary constraintsssss

IIIIIInnnnnn cccccccaaaasssseee oooooofffff  sssssseeeerum uric acid eeeeexxxxxaaaaammmmminaaaaattttiiiiiooooonnnnn::::

••••• aaaaaaa  dddddiiiiieeeeettttt ppppppooooooooooooorrrrrr in purine iiiisssss rrrrreeeecommmmmmmeeeeendeeeeeddddd for 3

dddddaaaaayyyyyysssss

– chocolatttteeee, 

– hazzzzzeeeeelllllnnnuuuuuttttts, 

–––– wwwwwaaaaalllnutttsssss, 

––––– leeeeeggggguuuuumes, 

–––– mmmmmushrooms, 

– sssssaaaaardines, 

– offals

Nutrition

Dietary constraints

Before a lipid metabolic test:

• a mixed diet for at least 3 days is

recommended,

• animal fats, fatty dairy products, meats should

be avoided,

• the stability of the patient’s body weight is 

important, the test may be affected by the

increase or decrease in body weight.

• No food, but water can be consumed by the

patient 12 hours before the venipuncture.

Nutrition

DDDDDDDDiiiiieeeeetary constraintsssss

BBBBBeeeefffoooorrrreeeee aaaa lliiiiipppiiddddd mmmetabolic test:

•••• aaaaaaa   mmmmmmiiixxxxxxeeeeedddd  dddddiiiiiieeeeeeetttttt for at leasssssttttt 33333 dddddays isssss

rreeeeeecccccooooooommmmmmmmmmmmeeended,

• animal fats,,,, fffffaaaaattttttttttyyyyy dairy prooddddduuuuuccccctttttsssss, meats should

be avoooiiiiidddddeeeeeddddd,

• thhhhheeeee ssssstttttaaaaabillllliiiiitttttyyyyy of thhhhheeeee pppppaaaaatttttiiiiieeeent’s bodyy  wwwwweeeeeiiiiiggggghhhhhtttttt iiiiissssss    

immmmmpoooortttttant, tttthhhhheeeee tesssssttttt may be affecttteddddd by theeee

iiiiinnnnncccccrrrrreeeeeaaaaase or dddddeecrease in body weeeiggggghhhht.

• Nooooo fffffooooood, but water can be consuuumeeeeeddddd bbbbbyyyyy tthhhheeee

patient 12 hours before the vennniiipppuuunnnccctttuuurrreee...



Nutrition

Dietary constraints

During the fasting test used for the diagnosis of 

Gilbert’s disease:

• up to 400kcal of energy can be taken for 2 days

prior to venipuncture,

• daily, regular meals are important to have after

the diagnosis

• diet low in fat is recommended that includes

animal and vegetable fat reduction, restriction

Nutrition

DDDDDDDDiiiiieeeetary constraintsssss

DDDDDDDuuuuriiiiinnnnggggg ttthhheeeeeee fffaaaassstttttiiiing test used fooooorrrrr ttttthhhhheeeee dddddiagnnnnnooooossssiiisssss ooooofffff 

GGGGGGGiiillbbbbbbeeeerrrrrtttttt’’’sss  ddddddiiiiisssssssseeease:

• uuuppppp tttttttoooooo 44444400000000000kkkcal of eeeeenergy cccccaaaaannnnn bbbbbe takkeeeeennnnn for 2 days

prior to venipppppuuuuunnnnncccccttttture,

• dddddaaaaaiiiiilllyyyyy,,,,, rregggguuuulllllaaaaar meeeeeaaaaallllsssss aaaaarrrrre importannnt tttttooooo hhhhhaaaaaavvvvvveeeeee aaaaaafffffttttteeeeer

thhhhhe dddddiaaaaagnooooosssssiiiiisssss

• dddddiiiiiettttt lllloow in fatttt is recommended thhhattttt incluuudddddeeeeess

annnniiiiimmmmmaal and vegetable fat reductiooon, rrrressssstttttrrrrriicctttttiiiiion

The presence of glucose is 

essential for the operation of 

UDP-glucoronil-transferase

enzyme

fasting the level of UDP-

glucoronil-

transferase

enzyme

decreases the level of 

bilirubin increases

Venipuncture

In case of Gilbert’s disease an 

extremely increased bilirubin

level can be measured

the patient is given an 

enzyme inductor, 

phenobarbital

the level of UDP-

glucoronil-

transferase

increases

Venipuncture

Monitoring shows a 

reduction in the

bilirubin level

The presseeeennnnce of glucose is 

esseeeeennnnnnttttttiiiiaaaaaallll fffffooooooorrrrrr ttttttthhhhheeeee operation of 

UDDDDDDPPPP----gggggllluuucccccooorrrrooonnnnniiiillllll--ttttrrrrraansferase

ennnnnnzzzzzzyyyyyyymmmmmmmmeee

faststinininininggggggg thththththththe le le le levevevevevelelelelelel ofofof UDP-

glglglglglglglucucucucucororororororonononononil-

trtrtrtrtrtranananansfsfsferase

enzyme

decreasesesesssss the levevevevelelelelel ofofofofof   

bilirubin in in in in incncncncncrerererereaseseseses

Venipuncture

In case of Gilbert’s disease an 

extremely increased bilirubin

level can be measured

the pe pe patatatatatieieieieientntntntnt isisisisis givivivivivenenenenen an 

enenenenenzyzyzyzyzymememememe inininininductorororor, 

phphphphphenenenobobarararararbibibibibital

the level of UDP-

glucoronil-

transferase

incrcrcrcreaeaeaeases

VeVeVeVeVenipupupupuncturerere

MoMoMoMoMoninininitotototoririririring showswsws a 

rerereduduductctctioioion in in in tn tn thehehe

bilirubin level

Physical activity
On taking medical history the professional should be informed about:

• any physical work over the past 24 hours

• type and frequency of doing sports

• regular exercise, increased urea due to physical labour, HDL cholesterol levels

Strenuous exercise causes a greater amount of access of the following items to

the blood:

cellular elements leukocytes, platelets

ions Na+, K+, Ca2+

metabolites lactate, pyruvate, uric acid, urea, creatinine

enzymes CK (MB), GOT (ASAT), LDH

Decreasing values include pH, glucose, ALB, iron

Because of the practice it is also essential that bone resorption is increased due to the

long-term immobilization, which leads to increased excretion of Ca2+.

Physical activity
On takikingngngngngng mememememememedididididicacacacacacacal hl hl hl hl hl hl hl hisisisisisisisisistotototototoryry the professional should be informed abououououout:t:t:t:t:

• anynynynyny phphphphphysysysysysicicicalalal wowoworkrkrk ovovovovoverererererer t t t t thehehehe past 24 hours

• typypypypype ae ae ae andndnd f frerequququenenenencycycycycycy ofofofof d d d d doioioingngngng sports

• regegegegegegegululululululararararar exexexexexexexerercicisese, inininincrcrcrcrcreaeaeaeasesesesed urea due to physical laboboboboururururur, HDHDHDHDHDL L L cholololololesesesesesteteteteterororororol ll ll ll ll levevevevevelels

Strenuououous es es es es es exexexexexercrcrcrcisisisisisise ce ce ce ce cauauauauauses a greater amououououountntntntnt ofofofofof a accccccccccess of tf tf tf tf thehehehehe fofollowing items to

the blood:

cellular elememenenenenentstststs leleleleleukukukukukocococococytytytytytes, platelets

ionsnsnsnsns Na+, K+, Ca2+

mememememetatatatatabobobobobolites lalalalalactctctctctatatatate, pyruvate, uririric ac ac ac acicicicicid,d,d,d,d, u u u u urerererererea,a,a,a,a,a, c c c c c crererererereatatatatatatinininininininine

enzyzyzyzyzymememememes CK (MB), GOTOTOTOT ( (ASAT), LDHDHDHDHDH

Decreasing vavavavavalululululues include pH, glucose, ALB, iron

Because of the practice it is also essential that bone resorption is increased due to the

long-term immobilization, which leads to increased excretion of Ca2+.

Medicaments

• medicaments affect:

– analytical reactions

– enzyme levels

– metabolite concentrations

– function of organs (eg. Liver function)

• the effects of certain drugs are not yet known

• if possible medication administration should be 

discontinued before venipuncture

• or, blood sample should be taken when the

blood concentration of the drug is the lowest

Medicaments

••••• mmmmmmmmeeeeeedddiiccaammmmmeeeennnnntttttsssss affect:

– a– a– a– a– a– ananananalylylylylylytitititicacacacacal rl rl rl rl rl reaeaeaeactions

– e– e– e– e– e– e– enznznznznznznzymymymymymymymyme le le le le le le levevevevevels

– metetetetetetababababolite concececececentntntntntrations

– function on on on of f f f f orororororgagagagagans (e(e(e(e(eg. Liverer fufufufufuncncncncnctititititiononononon)

• the effffffffffeeeeecccccttttsssss of ceeeeerrrrtttttaain dddddrugs are nooottttt yyyyyet knnnnoooownnn

• iiiiifffff ppppooooossssssssssibleeee mmmmmediccccaaaaatttttiiiiiooooonnnnn administraatttioonnnn sssshhhhhhooooouuuuullllldddddd bbbbbeeeee 

dddddiiiiissssscooooonnnnnttinueeeddddd bbbbefore venipunctureee

• orrrrr,,   bbbbblood sample should be takennn wwwwwhhhhhen ttttthhhhheee

blooooooddddd concentration of the drug isss theeeee lllllooooowwwwweeeeesssst



Medicaments

increase levels of GGT antiepileptic drugs

may increase the level

of AST,ALT,ALP,LDH

a number of hepatotoxic drugs:

valproic, methotrexate, tetracycline, 

amiodarone, paracetamol

can increase the

amount of creatinine

and CN

drugs excreted by the kidneys can

damage the kidneys, can have

nephrotic effect : aminoglycosides, 

tetracyclines, lithium carbonate, 

salicylates, cyclosporines, contrast

media

INR is raised, the BTR 

is reduced

warfarin,thyroxin binding globulin 

derivatives

raises APTT value Low molecular weight heparin (LMWH) 

Medicaments

increaeaeaeaeaeasesesesesese lelelelevelslslsls ofofofofofofof G G G G G G GGTGTGT antiepileptic drugs

may iy iy iy iy iy iy incncncncrerererereasasase te te te thehehehehe lelelelelelevevevevevevel

of A A A A ASTSTSTSTSTSTST,A,A,A,A,A,ALTLTLTLTLT,A,A,A,ALPLPLPLPLPLPLP,L,L,L,LDHDHDHDHDHDH

a number of hepatatatatatotototototoxoxoxoxoxicicicicic drdrdrdrdrugugugugugs:s:s:s:s:

valproic, methththththotototototrererererexaxaxaxaxatete, tetetetetrtrtrtrtracacacacacycycycycyclililililinenenenene, , , , , 

amiodarororororonenenenene, papapaparacececececetatatatatamol

can incrererereasasasasasase te te te te te thehehehehe

amount of creatinine

and CN

drdrdrdrdrugs excxcxcxcxcrerererereteteteteted bd bd bd bd by thehehehehe kikikikikidneys can

dadadadadamage thththththe ke ke ke ke kidididididneneneneneysysysysys, can have

nenenenenephphrotic effffffffffececececect :t :t :t :t : a a a amimiminononoglglglycycycosososididideseses, 

tetetetetetracacacacacycycycycyclines, lithiumumumumum cacacacacarbononononatatatate,e,e,e,e,     

sasasasasalilililicycycycycylalalalates, cyclospspsporininininineseseseseses, , , , cocococococontntntntntntrarararararaststststst

memedia

INR is raiaiaiaiaisesesesesed,d,d,d, the BTR 

is reducededededed

warfarin,thyroxin bn bn bindididididing glglglglglobobobobobulululululininininin 

derivatives

raises APTT value Low molecular weigigighththt hehehepapapariririn (n (n (LMLMLMWHWHWHWH) 

Medicaments

may increase the level of glucose

and may reduce that of Na+, K+

thiazid diuretics

may increase the value of iron, 

GOT,GPT, prealbumin, protein C, 

proteinS,copper (Cu), cholesterol, 

triglycerides, fibrinogen, thyroxine

binding globulin, a-1 atitripsine and 

may reduce the value of ALB,LH, 

INR and vitamin B2

oral contraceptives, 

estrogens

may reduce the value of bilirubin aspirin

may affect the activity of protein C 

and protein S

vitamin K antagonist drugs

Medicaments

may iy iy iy iy incncncncncncrerererererereasasasase te te te te te thehehehehehehehe lelelelelelevevevevel of glucose

and d d d mamamamamamamay ry ry ry rededededucucuce te te te te thahahahahat ot ot ot ot of Na+, K+

thiazid diuretics

may iy iy iy iy iy incncncncncncncrererereasasasase te te thehehehehehehe vavavavavavalulululululue of iron, 

GOT,T,T,T,T,GPGPGPGPGPGPGPGPT,T,T,T,T,T, p p p p p prererererealalalalalbubububububumimimimimimimimin, protein C, 

proteinSnSnSnSnSnS,c,c,c,c,copopopopopoppepepepepepeper (r (r (r (r (r (r (CuCuCuCuCu), cholesterol, 

triglycerides, fibrinogen,n,n,n,n, t t t t thyhyhyhyhyroxine

binding globulin, a-1-1-1-1-1 a a a a atititrtrtrtrtripipsisisisisinene and 

may reduce thehehehehe vavavavavalululululue oe oe oe oe of f f f ALALALALALB,B,B,B,B,LH, 

INR and vitatatatatamimimimimin B2B2B2B2B2

orororororalalalalal cococococontntntntntrarararaceptptptptptiviviviviveseseseses, 

esesesesestrogenenenenensssss

may redededededucucucucuce te te te te thehehehehe valululululue oe oe oe oe of bilirubin aspirinn

may affect tt tt tt tt thehehehe activity of protein C 

and protein S

vitamin n n K ananananantatatatatagogogogonininininist drugugugs

Alcoholic beverages and 

tobacco products
• how much coffee, tea, energy drinks are

consumed by the patient per day

• it is advisable to ignore alcoholic

beverages and tobacco products before

testing the liver, kidneys and stomach

• Smoking:

– higher amylase, cholesterol, glucose, HGB, 

HTC,RBC,WBC, ferritin, CRP,CEA values, 

– lower bilirubin, platelet

aggregation,triglycerides, vitaminB12 and 

vitamin C values are measured

AAAAAllllllccccccccooooooooholic beverages anddd 

ttttttttooooooobbbbbbacco produccccctttttsssss
•••• hhhoooooooowww mmuuuuucccccchhhhhhh ccccoffee, tea, eneerrrrrgggggyyyyy dddddrinnnnnkkkkksssss aaaaarrrrreeee

pp

ccccccoooonnnnnssssuuummmmmeeeeeedddddd bbbbby the patieeeeennnnnttttt pppppeeerr dddddaaaaay

• iiiiittttt iiiisssss  aaaaaddddddvvvvvviiiiissssssaable to ignooorrrrreeeee aaaaalllllcccccohollllliiiiiccccc

beverages aaaaannnnnddddd tttttoobaccooooo ppppprrrroooooddddduuuuucts before

testinggggg  tttthhhhheeeee liiiivvvvveeeeerrrrr,,,,,  kkkkkidneyssss aaaaand ssstttooommmaaaccchhh

• SSSSSmmmmmoooookkkkkiiiiinggggg:

––––– higgggghhhher ammmmmyyyyylase, cholesterol, glllucccccose, HHHHHGGGGGB, 

HHHHHTTTTTCC,RBCCC,WWBC, ferritin, CRP,CCCEEEEEA valllluuuuueeeeesssss,,, 

– looooowwwwwer bilirubin, platelet

aggregation,triglycerides, vitammmiiinnnBBB111222 aaannnddd 

vitamin C values are measured

Alcoholic beverages and

tobacco products
Alcohol

• During the consumption of large amounts

of alcohol GGT increases in the blood

– Blood sampling can show small amounts of 

alcohol consumed within 24 hours

• GOT, GPT increase

• LDH activity increases slightly

• Uric acid and triglycerides increase

Alcoholic beverages and

ttttttttoooooooobbbacco productssss
Alcohol

•••• DDDDDDDuuuuuurrrrriiinnnggggggg tttthhhhheeeeeee cconsumptttttiiiiooooonnnnn ooooof larrrrrgggggeeeee ammmmmooooouuuuunts

oooofffff aaaaaalllcccccooooooohhhhhhoooooollll GGT increaaaaassssseeeeesssss in theeeee bbbbblood

– Blood sammmmmpppppllllliiiiinnnnnggg can shooooowwwww sssssmmmmmaaaaall amounts of 

alcohhhhhooooolllll cccccooooonsssssuuuuummmmmeeeeed within 2222244444 hoooouuurrrsss

• GGGGOOOOOTTTTT,,,,, GGPPPPPTTTTT incccccrrrrreeeeeaaaaassssseeeee

• LLLLLDDDDDHHHHH aaaaactiviiiitttttyyyyy increases slightlly

• Urrrrriiiiccccc acid and triglycerides incccreeeeaaaaaseeeee



Alcoholic beverages and

tobacco products
Alcohol

• Due to damage of hepatocytes

– Albumin and prothrombin values may

decrease,

– bilirubin rises

• Long-term changes in hematological

parameters:

– Macrocyter anaemia develops due to the lack

of folic acid and vitamins B, which can be 

differentiated by examining the mean

erythrocyte volume (MCV)

Alcoholic beverages and

ttttttttoooooooobbbbacco productsss
Alcohol

•••• DDDDDDDuuuueeee ttoooo ddddaaaaaaammmmmage of hepppppaaaaatttttooooocccccyteeeeesssss

––– AAAAAAAllllbbbbuuuuuummmmmiiiiinnnnnn and prothrommmmmbbbbbiiinnnnn vvvvvaluessss mmmmmay

decrease,

– bilirubiiiiinnnnn rrrrriiiiissssseeeeesssss

• Loonnnnnggggg-----ttttteeeerrrrrmmmmm chaaaaannnnngggggeeeeesssss in hematttoooolllllooooogggggiiiiicccccaaaaaallll

pppppaaaaaraaaaammmmmeteeeeerrrrrsssss:

––––– MMMMMaaaaacrocyteeeer anaemia developss duuuuue to tttthhhhheeeee llaaaaaccck

ooooofffff ffffolic acid and vitamins B, whhhichhhhh caaaaannnnn bbeeeee 

diiiiffferentiated by examining theee mmeeeaaann

erythrocyte volume (MCV)

Stress

• Anxiety, fear as emotional reactions:
– they may cause an intermittent increase of WBCs, 

– increase ALB, fibrinogen, glucose, cholesterol, and 

insulin concentration in blood, 

– iron may decrease, changes in hormones’ (cortisol, 

aldosteron, renin, TSH, prolactin) value

• due to hyperventilation:
– a deviation of the acid-base balance

– elevated lactate levels

– increased level of fatty acid

Stress

•••••• AAAAAAnnnnnnnnxxxiieetttyyyy,,   ffffeeeeeeaaaaaaarr as emotional rrrrreeeeeaaaaaccccctttttiiiionnnnnsssss:
– t– t– t– t– t– thehehehehehey my my my my mayayayayay cacacacacacacaususususe an intermittetetetetentntntntnt ininininincreaeaeaeaeasesesesese of W W W W WBCBCBCBCBCs, 

––– inininininincrcrcrcrcrcrcreaeaeaeaeaeaeaeasesesesesesese ALALALALALB, fibrinogen,n,n,n,n, g g g g glucococococose, chchchchcholololololesesesesesterororol,l,l,l,l, and 

ininininsusususususulililililin cn cn cn concentrararararatititititiononononon in blooooooooood,d,d,d,d, 

– iron may dy dy dy dy decececececrerererereasasasasase, changegegegegesssss ininininin hohohohohormrmrmrmrmones’ (cortisol, 

aldosterererererononononon, renininininin,n,n,n,n, T T T T TSHSHSHSHSH, prolacacactititititin)n)n)n) valalalalue

• duuuuueeeee tttttooooo hyyyyypppppeeerveeeeennnnntttttiiiiillllaaaaatttttiiiiiooooon:
– a– a– a– a– a d d deveveveveviationononon ofofofofof the acid-base balancecece

– e– e– e– e– elelelelelevavavavavated lactatatatatate levels

– incncncncncrerererereased level of fatty acid

Diagnostic tests and therapeutic

interventions

• breast examination of women can raise the level

of PRL

• manual examination of the prostate increases

the level of PSA

• K,PO4,Mg2+ concentration rises during glucose

load

• due to muscle tissue damage CK activity and 

myoglobin concentration rises (IM.inj.)

• haematoma increases the value of D-dimer

DDDDDiiiiaaaaaaggggggggnnnnnnoooostic tests and therapeutic

interventions

•••• bbbbbreeeeaaaassstt eeexxxxaaaaammmmiiiinnation of wommmmmeeeeennnnn cccccaaannnnn rrrrraiseeeee tttthhhhhe llllleeeeevvvvveeeeel

ooooooffffff PPPPPPPRRRRRRRLLLLL

• maannnnnnuuuuaaaalllll examinaaaaatttttiiiiooooon of thhhhheeeee ppppprostate iiiinnnnncreases

the level off PPPPSSSSSAAAAA

• K,POOO44444,MMMMMggggg22222+ cccooooonnnnnccccentrrration risess ddddduuuuuring ggggllllucoooossssseeee

loooooaaaaaddddd

• ddddduuuuue tttttoooo muscccccleeeee tissue damage CKKK aaaaactivity aaaaannnnnd 

mmmmmyyyyyoooooggggglobin concentration rises (IMMM.iiiinnnnnj.)

• haeeeeemmmmmatoma increases the value ooof DDDDD--dddddiiiiimmmmeeeeerrrrr

Diagnostic tests and therapeutic

interventions

• due to surgery acute phase protein 

concentration increases (ESR)

• the glucose content of the blood product raises

the blood sugar given in transfusions

• infusions may cause electrolyte changes and 

thinning of the blood sample leading to

erroneous results

DDDDDiiiiaaaaaaggggggggnnnnnooostic tests and therapeutic

interventions

•••• dddddduuuueeee tttoo ssssssurrrrggggggeeeeeerrry acute phaaaaassssseeeee ppppprroteeeeiiiiinnnnn 

ccccccoooooonnnnnccccccceeeeennnnnnttttttrrraaaaaaatttttiiiiiooooon increasesssss (((((EEEESSSSSRRRRR)

• the glucose coooonnnnnttttteeeeennnnnt of theeeee bbbbblooddddd ppppproddduct raises

the blood sssssuuuuugggggaaaaarrrrr gggggiiiivvvvveeeeen in traaaaannnnnsssssfffffuuuuusssiiiooonnnsss

• infusiooooonnnnnsssss mmmmmay cccccaaaaauuuusee eeeeelllectrolyte ccchhhhhaaaaannnnngggggeeeeessss aaaaannnnnddddd 

ttttthhhhhiiiiinnnnnnnnniiiiinnnnng offfff ttttthhhhhe bllooooooooooddddd sample leadddinngggg ttttoooo

eeeeerrrrrrrrrroonnnnneeeeeoous rrreeeeesssssults



Sampling tecniques

strangulation

• Strangulation time

should be minimized

• Avoid puncture close to

strangulator (7.5cm 

least)

1. tube

SSSSSSSSaaaaaampling tecniques

ssssstrangulationnnnn

• SSSSSttttraaaaannnnngulatttttiiiiiooooonnnnn timee

ssssshhhhhooooould bbbbbe mmmiiiiinimized

•• Avoid puuunnnnnccccctttttuuuuurrrrreeee ccccllllooooossssseeeee tttttooooo

strangulaaatoooorrrrr (((((777777.55555cccccmmmmm 

least)

1. tube

Sampling tecniques

• during blood sampling

the parient must not fist 

pump

• venous pressure

increase causes

haemoconcentration

• flow through the blood

sampling needle is 

accelerating causing

hemolysis

it is important that

heavy aspiration from

blood should not

happen

SSSSSSSSaaaaaaammmmmmpling tecniqueeees

• ddddduuuuurrrriiiiing bloooooooooddddd sammmmmpppppling

ttttthhhhheeeee pppppaaaaarient mmmmmust not fist 

puuuuummmmmppppp

• vennnooooous pppressureeee

increaseee cccccaaaaauuuuussssseeeeessssss

haemocooonnnnncccceentratttttiiiiioooonnnnn

• flow throoougggggh the bbbbbllllloooooooooddddd

samplinggg neeeeeeddllllleeeee iissss   

acceleraaatingg cccccauuuussssiiiiingg

hemolysis

it iiiissssss  iiiiimmmppppoooorrttaaaannnnnt ttttthhhhaaaaat

heeeaaaaavvvvvvvyyyyyyyy aaaaaassssssppppppiiiirrrraaaaaattttiiiioooooonnn from

bloodddd ssshhhhhhoooooouuuuuullldddd not

happen

Sampling tecniques

order of blood sampling tubes

• during sampling, the order

of tubes is important to

keep because of the

transfer of trace

substances from one tube

to another may cause a 

change in some

parameters

SSSSSSSSaaaaaaampling tecniques

oooooorrrrrrrdddddeeeeerrrr ooooooofffffff bbbbbbblood samplinnnnnggggg tttttuuuuubes

• duringgggg sssssaaaaammmmmpppplllliiiiinnnnnggggg, thhhhheeeee orrdddddeeer

of tuuuuubbbbbeeeeesssss iiiisssss impppppooooorrrrrtantttt to

keep bbbbbeeeeecaauuuuussssse of the

tttttransferrrrr ooooofffff tttttrrraaaaccceee

sssuuuuubbbbbstances fffrrrrrooooommmmm ooooonnnneeeee ttttuuuuubbbbbeeee

tttttooooo another mmmaaaayyyyy caussssseeeee aaaaa 

change in sooommmmme

parameters

Sampling tecniques

shock and vibration

• hemolysis in blood sample can occur due to

shock and vibration

– it must be kept in mind during transport, 

treatment (eg. labeling, laboratory work).

• blood sampling should be avoided from cannula

or the proximal vessel section

– the sample is contaminated by the infusion

solution, and can be diluted due to

drug/infusion solution/drug interference

SSSSSSSaaaaaampling tecniques

ssshhhhhhhoooooooccck and vibratttiiiiiooooonnnnn

••• hhhhheeemmmmmoooollyysssssiiis iiiiinnnn bblood sample cccccaaaaannnnn oooooccccccccccur duuuuue ttooooo

sssssshhhhhhhoooooccccckkkkk aaaannnnnddddd    vvvvvviiiiibration

– iiittttt mmmmuuuuussssttt be kepppppttttt iiiiinn minddddd  ddddduuuuurrrrriiiiing trannnnnsssssport, 

treatment (((((eeeeeggggg. lllabeling, lllllaaaaabbbbbooooorrrraaaaatttttory work).

• blood sssssaaaaammmmmppppplllinggggg ssssshhhhhooooould be avoideeed from ccccaaaannullllaaaa

orrrrr tttthhhhheeeee pproooooxxxxxiiiiimmmmmal vvvvveeeeessssssssseeeeelllll section

–––– theeeee sssssampppppleeeee is contaminated byyy tttthhhhhe infusssssiooooon

sssooooolllluuution, aaaaannd can be diluted duuue tttto

dddddrrrrruuuuug/infusion solution/drug inteeerfeeeeerrrrennnnnccccceee



Sampling tecniques

• The presence of large

amounts of skin

disinfection on the

injection site may cause

hemolysis

During blood sampling the puncture of the

tattooed areas should be avoided because the

dye may confound the laboratory test

SSSSSSSSaaaaaaammmmmmpling tecniqueees

• TTTTThhhhheeeee preseeeeennnnnccccce offfff llllaaaaarge

aaaaammmmmooooouuuuunts offfff ssssskkkkin

diiiisssssiiiinnnnnffffeeeeeccccctttttiiiiion on the

injeeeeeccccctttttiiiiion sssiiittteee mmmaaayyyy cccaaauuussseee

hemolyssiiisssss

Durrrrriiinnnnnggggg bbbbbloooood ssssaaaaammmmmpling the punctureee ooooof the

tattooooooeeeeeddddd areas should be avoided beeecaaaaause ttttthhhhheeeee

dye mmmaaaaayyyyy confound the laboratory tessst

Sampling tecniques

• Capillary pressure and 

compression for

sampling should not be 

used, because it causes

hemolysis and sample

can be mixed up by

tissue fluid.

SSSSSSSSaaaaaaaammmmmmpling tecniques

• CCCCCaaaaapppppillary ppppprrrrreeeeessuuuuurrrrreeee and 

cooooommmmmpppppressiooooonnnnn for

sammmmmppppplllliiiiinnnnnggggg should not be 

useddd, beeecccccaaaaause iiiitttt caauuuuussssseees

hemolyssiiis aaaaaannnnnndddddd sssssaaaaaammmmmmppppleee

can be mmmixxxxxed uppppp bbbbby

tissue fluuuiddd....

Sampling tecniques
charge of tubes

• Fewer samples compared with the requirements can

hazard laboratory analysis

• In vitro parameter change may occur due to

inappropriate additive-sample rate

• In case of coagulation samples, the optimal ratio is 1:9  

for the anticoagulant citrate and blood sample

• For blood gas analysis test, the capillary tubes can be 

filled up to the given sign,

– charge may cause blood clot

– under charge may result in morphological changes in the

cells

SSSSSSSSaaaaaaampling tecniques
ccccharge of tubes

• F• F• F• F• F• Fewewewewewererererer sasasasampmpmpmpmpmpleleleleleles cs cs cs cs compared with thehehehehe rererererequququququiririririremenenenenentstststs cacacacacannnnn

hahahahahahahazazazazazardrdrdrd lalalalalalaboboboboborarararararararatotototototory analysis

• I• I• I• In vn vn vn vn vn vitititititrororororo p p p p p pararararararamamamamamameter change mamamamamay oy oy oy oy occccccccccur due te te te te tooooo

inappropriate adddddddddditititititivivivivive-e-e-e-e-samplelelelele rararararatete

• In case of cococococoagagagagagulululululatatatatatioioioion sn sn sn sn samples, thththththe oe oe oe oe optptptptimimalal raratitio o isis 1 1:9:9    

for the ananananantititititicococococoagulululululananananant ct ct ct ct citrate and blood sd sd samamamamample

• F• F• F• F• Fororororor blblblblblooooooooood gd gd gd gd gasasasasas analysysysysysisisisisis teteteteteststststst, the capillalalary tututututubebebebebebes cs cs cs cs cs canananananan bebebebebebe 

fififififilllllllllledededed upupupupup to thththththe ge ge ge ge given sisisisisign,

– c– c– c– c– chahahahahargrgrge may cacacacacause blood clot

– u– u– u– u– undndndndnder charge may result in morphologicicical chchchchchananangegegegeges is is is is in tn tn tn tn the

cececececellllllllllssss

Sampling tecniques
mixing of samples

Inadequate mixing:

• mixing of the sample with additives is not 

homogeneous in the tubes, capillary, syringe

• the additive as an anticoagulator, or accelerating 

coagulation, and inhibiting glycolysis will be 

ineffective

– (eg. coagulation parameters, blood tests, chemical 

tests, blood gas analysis, blood sugar tests)

SSSSSSSSaaaaaampling tecniques
mmmmmmmixing of samplesssss

IIIInnnnnaaaaaaaddddddeeeeqqqquuaaaaaaatttteee mmmmmmmiiiixxxxxing:

• mmmmiiiixxxxxiiiiinnnnngggggg ooooooffffff ttttthhhhe samppppple wittttthhhhh aaaaadddddddddditives iiiiisssss not 

homogeneousssss iiiinnnnn ttttthhhhhe tubeesssss, ccccaaaaapppppiiiilllllllllary, syringe

• the addiiiiitttttiiiiivvvvveeeee aaaaasssss aaaaannnnn    aaaaanticoaguuuuulllllaaaaattorrr,,, ooorrr aaacccccceeellleeerrraaatttiiinnngggg 

coaggggguuuuulllllaaaaatttttiiiiiooooonnnnn, anddddd iiiinnnnhhhhhiiiiibbbbbiiiiittttting glycolyyysssssiiiiisssss wwwwwiiiiillllllllll  bbbbbeeeee 

iiiiinnnnneeeeffffffffeeeeccccctivee

– (– (– (– (– (egegegegeg. . . coagulululululatatatatatioioion parameters, blood tesesesesests, chemememememicicicicicalalalal  

tetetetetestststststs, blood gas analysis, blood sugugugar t t t t tesests)))))



Sampling tecniques

• Air bubbles in the sample cause  the incorrect 

measurement of blood gases during blood gas 

analysis, so care must be taken for  air-free 

samples

• Blood type test from anticoagulant blood, 

heparin must not be used for anticoagulation

– In case of heparinized blood samples, 

pseudoagglutination phenomenon develops a few 

hours after coagulation, which makes evaluation 

uncertain.

SSSSSSSSaaaaaaaammmmmmpling tecniques

•••• AAAAAiiirrrrr  bbbbbuubbbbbbbbbbbleeeeessss iin the sample cccccaaaaauuuuussssseeeee  ttttthe innnnncooooorrrrreeeeecccccttttt 

mmmmmmmeeeeeeeaaaaassssssuuuuuurrreeeemmmmmeeeeeeennnnnnt of blood gggggaaaaassssseeeees duriinnnnnggggg   blooooooddddd gas 

aaaannnnnaaaaalllllllyyyyyyssssssiiiiiisssss, ssso care mmmmmust bbbbeeeee tttttaaaaakkkkkeeeeen for  aaaaair-free 

samples

• Blood ttyyyyypppppeeeee ttttteeeesssssttttt fffffrrrrrooooommmmm anticoaaaagggggulannnttt bbblllooddd,,,, 

heepppppaaaaarrrrriiiiinnnnn mmmmmuuuuust nnnnnooooottttt bbbbeeeee uuuuused for aaannnnntttttiiiiicccccoooooaaaaagggggguuuuuulllllaaaaatttttiiiiiooooonn

– I– I– I– I– In cacacacacase of f f f f heheheheheparinininininizezezezezed blood sampleleles,s,s,s,s, 

pspspspspseueueueueudoagglglglglglutututututination phenomenon dededevevevevevelops a a a a a f f f fewewewewew 

hohohohohours after coagulation, which makeseses e e e e evaluatatatatatioioioioion n n n n 

unununununcececececertain.

Storgae time and mode

• blood samples should be protected from 

strong light

• particularly light-sensitive samples

– Bilirubin

– Vitamin D, 

– Vitamin A, 

– Vitamin B12,

– Vitamin B6

• wrapped in aluminium foil

• use of tinted blood sample 

tube

SSSSSSSSttttttttoooooooorrrrrgggggggae time and modddddeeeee

•••• bbbbbbloooooooooddd  sssssssaammmmmmmppppples should bbbbbeeeee ppppprooooottttteeeeecteddddd fffffrrrommmmm 

ssssssstttttttrrrrrrooooooonnnnnnggggggg lllliiiiiigggggghhhhht

• particularly lllliiiiiggggghhhhhttttt-sensitttttiiiiivvvvveeee sssssaaaaammmmplles

– Bilirubbbbbiiiiinnnnn

– VVVVViiiitttttaaaaammmmmiiiiinnnnn DDDDD, 

––––– VVViiiittttaaaaamin AAAAA,,,   

–––– VVVVViiiittttamin BBB12,

– VVVVViiiitttttamin B6

• wwwwwrapped in aaaaallllluuuuummmmmiiiiinnnnniiiiiuuuuummmmm fffffoooooiiiilllll

••••• use of tinteddd bbbbllllooooodddd sssssaaaaammmmmppppplle 

tube

Storgae time and mode

• In order to avoid the distortion of results 

the blood sample should be brought in the 

laboratory as soon as possible

– Bilirubin

– Vitamin D, 

– Vitamin A, 

– Vitamin B12,

– Vitamin B6

• wrapped in aluminium foil

• use of tinted blood sample 

tube

SSSSSttttttttoooooooorrrrrrgggggggae time and modddddeeeee

•••• IIIIn oooorrrrrdddeeeerrrrrrr ttooooo  aaaaavoid the distttooooorrrrrtttttiiiiiooooonnnnn of reeeeesuuuuulllltttttsssss   

tttthhhhhhheeeee   bbbbblllooooooooodddddd  sssssssample shooooouuuuulllllddddd be bbbbrrrrrooooouuuuughttttt iiiiinnnnn the 

laaabbbbboooooorrrraaaaaattttoooory as ssssooooooooon asssss pppppooooosssssssible

– Biliiiirrrrruuuuubbbbbiiiiinnnnn

– VVVVViiiiitttttaaaaamin DDDDD,,,,, 

––– VVVVViiiiittttaaaaamin AAAAA,,,,    

– VVVVViiiiitttttamin B12,

– VViiiitamin B6

• wwwwwrapped in aaaaallllluuuuummmmmiiiiinnnnniiiiuuuummmmm fffffoooooiiiiilllll

••••• use of tinteddd bbbbblllooooooddd ssssaaaaammmmmppppplllle 

tube

Storgae time and mode

separation should occur in less than two 

hours in case of 

• K+,

• ACTH, 

• cortisol,

• catecholamines, 

• LDH,

• Homocystein

to avoid analyt exchange between RBC 

and the liquid phase

SSSSSSSSttttttttooooooorrrrrrgggggggae time and modddddeeeee

sssseeeeepppppppaaaaaaration shouuuuulllllddddd oooooccccccur iiiiinnnnn llllless ttttthhhhhaaaaan two 

hhhhhhhooooouurs in case offfff 

• K+,,,,

• AAAAACCCCCTTTTTHHHHH,,,,,  

• cortiiiiisssssooooolllll,

• cccccaaaaatechhhhhooooollllaaaaammmmmiiines, 

• LLLLLDDDDDH,

• Homocystein

to avoid analyt exchangeee beeeeettttwwwwweeeeeeeeenn   RRRRRBC 

and the liquid phase



Storgae time and mode

• the citrated blood samples stored at room 

temperature for 4 hours, 

• blood samples containing EDTA anticoagulant 

should be sent to the laboratory within 6 hours

• blood samples should be examined promptly 

within a maximum of 15 minutes, or immediately 

placed on ice, can be stored in anaerobic 

conditions for a maximum of an hour in icy water 

in order to study the acid-base balance

SSSSStttttttoooooooorrrrrgggggggae time and modddddeeeee

•••• tttttheeeee  cccciittrraaaaattttttteddddd  bbbbbblood samples ssssstttttooooorrrrreeeeeddddd aaaaat roooooommmmm 

tttttteeeeeeemmmmmmppppppppeeeeerrrrraaaattttuuuuurrrrrreeeeeee for 4 hoursssss, 

• bbllloooooooooodddddd sssssaaaammmples cooooonnnnntaininggggg EEEEEDDDDDTTTTTA antttttiiiiicccccoagulant 

should be sennnnnttttt tttttooooo the laborrrrraaaaatttttooooorrrrryyyyy wwwwwithin 6 hours

• blood sssssaaaaammmmmppppplllessss ssshhhhhooooould be examinnned prommmmpppptly 

wiiiittttthhhhhiiiiinnnnn aa mmmmmaaaaaxxxxximuuuummmmm ooooofffff 1111155555 minutes,,, oooorrrrr iiiimmmmmmmmmmmeeeeeeddddddiiiiiiaaaaaattttteeeeelllly 

ppppplllllaaceeeeeddddd on iiiiiccccceeeee, cannnnn bbbe stored in annnaaaaaeeeerobic 

ccccooooonnnnndddddiiiitttttiions fooooorrrr a maximum of an hhhouuuuur in icccccyyyyy    wwwwwaaaaattttterrr 

in ooooorrrrrddddder to study the acid-base baaalannnnncee

Storgae time and mode

the sample should be placed and transported on 

ice:

• ACTH

• Homocysteine

• Ammonium

Pre-cooling of the blood sample tube is required in 

case of ACTH

SSSSSSSSttttttttoooooooorrrrrgggggggae time and modddddeeeee

ttttthhhheeee sssssaaaammmmmppppllleeeee shhhhhooouuld be placed aannnnnddddd  tttttrrrrraaaaanspooooorrrrrttttteeeeeddddd ooooonnnnn 

iiiccccccceeeee::

• AAAACCCCCCTTTTTTHHHHH

• Homocysteineeeee

• Ammoonnnnniiiiuuuummmmm

Prrrrreeeee----cccccooooooliiiiing offfff ttttthhhhhe blood sample tubbbeeee    is requuuuiirrrreeeeed in 

caseeeee ooooofffff ACTH

Special tools required for venous

blood sampling

phlebotomy chair

• a safe and comfortable positioning

• easy to wipe and disinfect surfaces

• the armrest can be set   positioning 

the arm

• additional elements may be 

supplemented by, head, neck and 

leg supports, tilting backrestsome chairs can 

have hydraulic 

lift

Spppppppeeeeeeecccccciiiiiiiiaaaaaaaalllll tttools required for vennnnnous

bbbbbbblood samplinggggg

hlebotommmmyyyyy ccccchhhhhaairph

a safe annnnnddddd cccccooooommmmmfortaaaaabbbbblllllee positioning•

eeeeeaaaaassy to wiiipppppeeeee  aaaannnnnddddd   disinfect surfaces•

ttttthhhhheeeee armrest cccccaaaaan bbbbeee ssseeettt   ppppooosssiiitttiiiooonnniiinnng ••• ttt

ttttthhhheeeee aaaaarrrrrmmmmm

adddddddddditional elemennntsssss may bbbbbeeeee •

supplemented byyy, hhhhhead, nnnnneeeeeccccckkkk   aaaaanddd 

leg supports, tiltinnng bbbbbackkkkrrrrreeeessstttttsome ccccchhhhhaaaairs can 

have hyyyyydddddraulic 

lift

Special tools required for venous

blood sampling

Phlebotomy spline, armrest

• in the absence of phlebotomy chair 

it can help ideal positioning

• the arm can securely be positioned

• it sets arm in the ideal outstretched 

position

• it is important that the surface have

to be easy to clean and disinfect

Sppppppeeeeeeecccccciiiiiiiaaaaaaaallllll tttools required for vennnnous

bbbbbbblood samplinggggg

Phlebotomy ssssspppppllllliiiiinnnnneeeee, aaaaarmrrrrreeeeesssstttt

• in the abbbbbseeeeenccee of ppppphhhhhllllleeeeebottooooommmmmy chair 

it cccccaaaan helllppppp iiiidddddeeeeeaal posiiiitttttiiiioooooning

••••• ttttthhhhhe arm cannnnn   ssssseeeeecccccuuuuurely be positioned

• iiiit sssssets aaarm in the iiidddddeeeeeal ouuuuttttsssstrettttccccchhhhheeed 

pppppooooosssssiiiitttttiiiiooooonn

••••• it is important thattt tttthhhhhe surfaaaaacccccee hhhhhavvve

to be easy to cleaaan aaaaand dddddiiiiisssssiiiiinfffffeeeeect



Special tools required for venous

blood sampling

Vein search tool

• attached to the arm  provides real-time image 

depending on the equipment

• it makes the displacement of the vein difficult 

facilitating  the management of needle into a vein

• it is applied most commonly in neonatalogy, in 

children and patients, wherein the veins are difficult 

to be detected

• comprises light-emitting diodes, whose light is 

absorbed in the tissue in different ways, thus veins 

are discernible

Spppeeeeecccciiiiaaaaall tools required for venous

bbbbblood sampling

VVVVVVVeeeeeeeiiinnnnn sssseeeeaaarrrrcccccchhhhh ttttoooooooool

• aaaaaaattttttttttttaaaaaaccccchhhhheeeeedddd tttttooooooo  tttttthhhhhhe arm  prooooovvvvviiiiidddddeeeeesssss real---tttttiiiiimmmmme immmmmaaaaagge 

ddddeeeeepppppeeeeennnnddddddiiinnnnngggggg on the equipmmmmmeeeeennnnnttttt

• it makes the dddddiiiiisssssppppplllllaaaaacementtt ooooofffff tttthhhhheeeee    vvvvvein difficult 

facilitatinnnnnggggg  ttttthhhhheeee mmmmmaaaaannnnnaaaaagementtttt oooooffff neeeeeeedddllleee iiinnntttooo aaa vvveeeiiinnn

• it isssss     aaaaapppppppppplllliieeeeeddddd mosssttttt    cccccooooommmmmmmmmmonly in neeeonnnnnaaaaatttttaaaaallllloooooggggggyyyyyy,,,,,   iiiiinnnnn 

ccccchhhhhiiiillldddddrrrrreeeennnnn annnnddddd pppppatieeeeennnnnttttts, wherein theee vvvvveeeeins arrrrreeeee ddddiiiiffffffffficccult 

tooooo    bbbbbeeeee dddddetecteeeeeddddd

• commmmmppppprises light-emitting diodes, wwwhooooossssse llllliiiiiggggghhhttttt iiis 

absoooorbed in the tissue in differenttt wayyysssss,, tttthhhhuus veinnns 

are discernible

Special tools required for venous

blood sampling

Disinfectant

Skin disinfection is designed to eliminate and 

inactivate the transient micro flora of the skin surface.

Disinfection of the skin puncture site should be carried 

out with disinfectant, which uses:

– contact time (usually 5 to 30 sec) that can not be defined 

universally and uniformly

– the antiseptic solution should not be wiped off

– you have to wait for the disinfectant to dry on skin, because 

it can cause haemolysis and therefore may influence the 

parameters studied

– the disinfected skin area should not be touched again

Sppeeeecccciiiiiaaaaal tools required for venous

bbbbblood sampling

DDDDDDDiiiiiisssssiiiiinnnnnfffeeeeccttttaaaannnntttt

SSSSSkkkkkkiiiiinnnnnnn    ddddiiiisssiinnnnfffffeecccctttttiiiiiooooooonnn is designeeeeddddd tttttooooo elimiiiiinnnnaaaaate annnnnddddd    

inaaaaacccccttttiiiiivvvvvaaaaaatttteeeeee tttttthhhhhheeeeee transient micccccrrrrrooooo   ffffflllllooooorrrrra of ttttthhhhheeeee  skin surface.

Disinfection of thhhheeeee ssssskkkkkiiiin punctttttuuuurrrrre sssssiiiiittttteeeee should be carried 

out with disssiiiiinnnnnfffffeeeeecccctttttaaaaannnnnttttt, wwwwwhich usssseeeeesssss::::

– contactctctctct t t t t timimimimime e e e e (u(u(u(u(usualalalalallylylylyly 5 5 5 5 5 to o o o o 3030303030 sec) that c c cananananan n n n n nototototot b b b b be e e e dededededefififififinenenenened d d d d 

unununununivivivivivererererersasasasasally ananananand d d d d unifororororormlmlmlmlmlyyyyy

– t– t– t– t– thehehehehe antntntntntisisisisiseptic sososososolulululution should not be wipipipededededed off

– yououououou h h h h havave to wait for the disinfectant to drdrdry y y y y onon skikikikikin,n,n,n,n, b b b b becececececausesese 

it cananananan c c c c cause haemolysis and therefore mamamay y y y y ininininflflflflflueueueueuencncncnce the 

parameters studied

– the disinfected skin area should not be touched again

Special tools required for venous

blood sampling

Srangulator

• strangulators in practice are reusable and 

disposable

• researches have demonstrated that many 

strains of bacteria and fungi species were 

found on strangulators

• design with fixing device and one with fixing-

free device

Spppeeeecccccciiiiiiaaaaal tools required for venous

bbbbblood sampling

SSSSSSrrrrrrraaaaannnnggggguulllaaaaatttoooooorrrr

• sssssttttttttrrraaaaannnnnngggggguuuuuulllllaaaaaaatttttooors in practttttiiiiccccceeeee   aaaaarrrrre reuuuuusssssaaaaable and 

disposable

• researccccchhhhheeeeesssss hhhhhaaaaavvvvveeeee ddemonssssstttttrateeeeddd ttthhhaaattt mmmmaaannnyyyy 

strrrraaaaaiiiiinnnnnsssss ooooofffff bbbbbacttttteeeeerrrrriiiiaaaaa aaaaannnnnd fungi ssspppppeeeeeccccciiiiieeeeessssss    wwwwweeeeeerrrrreeeee 

fffffooooouuuunddddd on ssssstttttrrrrraaaanguuuullllators

• deeeeesssssiiiiigggggn with fixing device and onnnnne wwiiiittttthhhhh ffffiiiiixxxxxinggg-

freeeeee  dddddevice

Special tools required for venous

blood sampling

Srangulator

Reusable design with fixing device Disposable design with fixing 

device

Disposable design with fixing-free device

Spppeeeecccccciiiiiiaaaaal tools required for venous

bbbbblood sampling

SSSSSSSrrrrraaaaannnnnnngggguuuullaaaatttooooorrr

Reusablelelelele dededededesigngngngngn with fififififixingngngngng device Dispspsposososososabababable desisisisigngngngn with h h h fifififixixixixixingngng 

dededededevivivivivivicececececece

Disposable design with fixing-free device



Special tools required for venous

blood sampling

Srangulator

Placement of reusable strangulator with fixing 

device

Sppeecccciiiiaaaal tools required for venous

bbbbblood sampling

SSSSSSSrrrrrraaaaannnnnngggguuuullaaaatttoooooorrrr

Placacacacacement of reusable strangulator wr wr with fififififixixixixixingngngngng  

device

Special tools required for venous

blood sampling

Srangulator

Placement of disposable strangulator with fixing-

free device

Sppeeeecccciiiiiaaaaal tools required for venous

bbbbblood sampling

SSSSSSSrrrrraaaaannnnnnngggguuuullaaaatttoooorrr

Placemenenenenent of disposable strangulator with h h fixingngngngng-

free device

Special tools required for venous

blood sampling

Venipuncture

needle

Spppeeeecccccciiiiiiaaaaal tools required for venous

bbbbblood sampling

VVVVVVVeeeeeeennnniiiiipppppuuuunnccccttttuuuuuurrrrreeee

nnnnneeeeeeeeeeeeeddddddllleeeeee

Special tools required for venous

blood sampling

Venipuncture needle with active safety system

Activating safety system after venipuncture

• to prevent needle stick accidents the safety system 

should be activated after the blood sample is needed

• after activation the safety cap cannot be removed from 

the needle

Spppeeeecccccciiiiiiaaaaal tools required for venous

bbbbblood sampling

VVVVVVVeeeeeennnnniiiiippppuuuunnnccccttttuuuurrreeee nnnnneedle with actiivvvvveeeee sssssaaaaafffetyyyyy sssssyyyyysssssttttteeeeemmmmm

Activavavavavatitititingngngngng safety system after venipupupuncncncncncture

• to prprprprprevevevevevent needle stick accidents the safafafety y y y y sysysysystststststememememem   

shouldldldldld be activated after the blood sampmpmple is s s s neneneneededededededededed

• after activation the safety cap cannot be removed from 

the needle



• 7-35 cm long flexible tube connector

• wings:

– allow for a firm grip

– facilitate easy attachment of needle

– prevent needle displacement during infusion.

• good for superficial and vulnerable vein puncture

• commonly used type of needle in paediatric and 

elderly care

Special tools required for venous blood

sampling

Winged needle

•••• 77777-333335555  ccmmmmmm looooonnnnngggggg flexible tube cccccooooonnnnnnnnnneeeeccccctttttooooor

• wwwwwwwwiiinnnnngggggggssssss:::

– allllllllllllow f f f for a firm grgrgrgrgripipipipip

– facilitate eaeaeaeaeasysysysysy a a a a attttttacacacacachment ofofofofof n n n n neeeeeeeeeedldldldldleeee

– preveveveveventntntntnt n n n n neeeedle e e e e dididididispspspspsplacement during g g ininfusionononon.

• gggggooooooooooddddd fffffor sssssuuuuuppppperficcccciiiiiaaaaalllll aaaaannnnndddd vulnerabbble vvvvvveeeeeeiiiinnnnnn pppppuuuuunnnnnnccccccttttttureee

• cccccooooommmmmmmoooonly uuuuussssseeeeed type of needle innn pppppaediatrrrrriiiiccccc  annnnnd 

ellllldddddeeeeerrrrlly care

Spppecial tools required for venous blood

sampling

Winged needle

• effective puncture can be seen due to the plastic 

wire

• the active safety systems of winged needles 

prevent needlestick accidents

• after use a plastic needle guard should be pulled 

or snapped on needle

• the safety system is due to the spring structure

Special tools required for venous blood

sampling

Winged needle

•••• eeeeeeffffeeeeecccttiivvveeeeee pppppuuuuuunnnnnccccture can be  ssssseeeeeeeeeennnnn dddduuuuueeeee    to thhhhheeeee pplaaassssstttttiiiiic 

wwwwwwwiiiirrrrreeeeee

• the acttttiiiive safettttyyyyy sssssyyyyystemssss ooooofffff winggggged nnneedles 

prevent neeeeeeeeedddddllllleeeeesssssticcccckkkkk accideennnnntttttsssss

• after uuuuussssseeeee  aaaaa  plasssssttttticcccc neeeeeeddddle guard ssshhhhhooooouuuuuld bbbbeeee pppppuuuuullllllllleeeeeddd  

ooooorrrrr ssssnnnnnaaaaappeeeeddddd ooooon neeeeeeeeeedddddllllleeeee

• ttttthhhhheeeee sssssaaaaafffffety ssyyyyyssssstttem is due to the sppprrriiiiing struuccccctttttuuuuureeeee

Spppecial tools required for venous blood

sampling

Winged needle

Special tools required for venous

blood sampling

Operation of the winged needle safety system

Activation key

After the activation of the safety 

system the needle retracts due to 

spring system

During activation of the safety 

system, the plastic needle guard 

should be put on needle

Spppppppeeeeeeecccccciiiiiiiiaaaaaaaalllll tttools required for vennnnnous

bbbbbbblood samplinggggg

OOOOOOpppppeeeerrrrraaaattttiioooonnnnn offff  tttthhhhe winged neeedddddllllleeeee sssssaaaaafetyy sssssyyyyysssssttttteeeeemmmmm

AcAcAcAcAcActitititivation key

After thehehehehe a a a a actctctctivation of the safety 

system the needle retracts due to 

spring system

During acacactivavavavavation o o o o of f f f f thththththe sasasasasafety 

system, thththe plasasasasastic c c c c neneneneedededededlelelele guardrdrd 

shouldldld be puput on needle

Special tools required for venous blood

sampling

Winged needle

• 21,23,25G-sized needles are used for 

venipuncture

• the use of 25G needle size should be avoided 

due to any hemolysis of the sample

• prior to blood sample tube charge it is necessary 

to pre- charge the flexible tube,

– with the usage of a sample tube not sent to

examination or with a so-called sample waste tube

• to prevent needlestick injuries it is necessary to 

connect the cylinder to the winged needle

Sppppecial tools required for venous blood

sampling

Winged needle

•••• 22222221,2222233333,,222255555GGG---sssssiiizzzzzed needles arrrrreeeee  uuuuussssseeeeeddddd for 

vvvvvvveeeeeeennnnnnniippppppuuuuunnnnccccttttuuuuurrrrrreeeeee

• thheeeee uuuuusssseeeee oooofff 25G neeeeeeeeeedle sizzzzzeeee ssssshhhhhould bbbbeeeee avoided 

due to any heeeeemmmmmooooollllyyysis of theeeee sssssaaaaammmmmppppple

• prior toooo  bbbbbllllooooooooooddddd sssssaaaaammmmmppppplllle tube chhhhhargeee it is neeeecccceeeessaarrrryyyy 

too  pppprrrrreeeee- chhhhaaaaarrrrrggggge thhhhheeeee ffffflllleeeeexxxxxiiiiibbbble tube,

– w– w– w– w– witith th th th th the usususususagagagagage of a a sample tube not st st senenenenent to

exexexexexamamamamamination on on on on or with a so-called samamample we we we we wastetete tututututubebebebe

• to ppppprreeeeevent needlestick injuries it isss neeeeeceessssssssssarrrrryyyyy to 

connect the cylinder to the wingeddd neeedddddlllleeeee



Special tools required for venous blood

sampling

Winged needle

Incorrect sampling

Use of winged needle without re-

charge wire

Use of winged needle without 

cylinder

Consequence
Insufficient sample

The ratio of the additive substance is not

appropriate

Needlestick injury

Spppecial tools required for venous blood

sampling

Winged needle

Innnnnncccccccooooorrrrrrrrrreeeecccttt sssssssaaaaammmmmplingp g

Use ofofofofof w w w w wininininingegegegeged needlelelelele w w w without re-

charge wire

Use of wininingegegegeged needlelelele w w w w wititititithohohohohoututututut 

cycycycycylililililinder

Consequeueueueuencncncncnce
Insufficient sample

The ratio of the additive substance is not

appropriate

NeNeededleleststicick ik injnjury

• transparent plastic adapters from different 

manufacturers is marketed with different 

appearances

• manufacturers generally require to use the 

adapter systems they sell

• different size

• reusable and disposable

• continuous replacement of vacuum tubes is 

ensured by these devices

Special tools required for venous blood

sampling

Adapter, tube holder, cylinder

• t• t• t• trarararararansnsnsnsnsnsnspapapapapapaparerererererentntntntntntnt p p p plalalalalalastststic adapters frfrfrfrfromomomomom dififififferentntntntnt 

manunununufafafafafafactctctctctcturururururererers is mararkekekekeketed withthththth d d d d difififififfefefefeferent 

appearances

• manufacturererererersrsrsrsrs g g g g genenenenenerererereralalalalallylylylyly require to o o o o usususususe ththththe e e 

adapter r r r r sysysysysystststststememememems theyeyeyeyey s s sell

• d• d• d• d• difififififfefefefeferererererentntntntnt s s size

• reueueueueusasasasasablblblblble e e e and dididididispspspspspososable

• contititititinununununuous replacement of vacuum tubebebes isisisisis  

ensurerererered d d d d by these devices

SSSSSSppppppeeeeeeccccccciiiaaaaaallll tools required for venous blooood

sampling

AAAAddaaaaapppppptttttteeeeeer, tube holder, cccccyyyyyllllliiiiinnnnndddddeeeeer

Special tools required for venous blood

sampling

Adapter, tube holder, cylinder

Cylinder with needle trigger

It allows to remove the needle from the cylinder

without touchinbg the needle after venipuncture

SSSSSSSppppeeeeeeeecccccccciiiaaaaalll tools required for venous blooooooood

sampling

AAAAddaaaaappppppptttteeeeeer, tube holder, cccccyyyyyllllliiiiinnnndddddeeeeer

Cylindndndndndererer with needle trigger

It allows to remove the needldldle frorororom tm tm tm tm thehehehehe cycycycylindererer

without touchinbg the needle ae ae aftftftererer vevevenininipupupuncncnctututurererere

Special tools required for venous blood

sampling

Transmission device equipped on syringe

• it allows blood transmission from syringe into

blood sample tube

• the device is connected to the syringe cone (slip

or luer lock connection)

• similarly to cylinder,the blood sample tube can

be inserted and adequate supply of blood is 

charged by the vaccuum

• after the procedure it is disposed with the

syringe in the hazardous waste

SSSSSSSppppppeeeeeecccccccciiiaaaaaalllll tools required for venous bloooooooood

sampling

TTTTrraaannnssssmmmiissssssssssiiioooooon device equippeeeeddddd ooooonnnnn sssssyyyyyrrrriiiiinnnnngggge

•••• iiiitttttt aaaallllllloooowwwssssss blllloooooooooooodddd transmissiiooooonnnnn fffffrrrroom sssssyyyyyrrrrringeeeee innnnnto

bbbbbbllllooooooooooddddddd ssssssaaaaaaammmmmmmpppppllle tube

• the device is cooooonnnnnnnnnneeeeected tooooo tttthhhhhe ssssyyyyyrrrringe cone (slip

or luer locckkkkk cccccooooonnnnnnnnnneeeeeccccctttttiiion)

• similarrrrrlllllyyyyy tttttooooo ccccylinndddddeeeeer,thhhhheeeee blood sammmpppppllllleeeee tttttuuuuubbbbeeee cccccaaaaannnnn

bbbbbeeee  iiiinnnnnssssseeeeerteddddd aaaaand aaadddddeeeeeqqqqquate supply offf  bbbbbblllloooooooddddd iiiiisssss 

ccccchhhhhaaaaarrgggggeeeeedd by ttttthhhhhee vaccuum

• afttttteeeeerrrrr the procedure it is disposed wittttthhhhh theeeee

syrinnnnnggggge in the hazardous waste



Special tools required for venous blood

sampling

Transmission device equipped on

syringe

The plunger should not be 

pushed during or after the

transfer

• overcharge can occur

• by the pressure the

syringe can drop and 

blood splash may occur. 

Spppecial tools required for venous blood

sampling

TTTrrrrraaaannnnssssssmmmmmmiiiisssssion device equippppppppppeeeeeddddd ooooon

syringe

Theeeee  ppppplllluuuuunnnnnger shhhhhooooould not be 

pushhhhheeeeeddddd ddddduuuuurrrrriiiiing or after the

transfeeeeerrrrr

••••• overcharrrggeeeee cccccaaaaannnnn ooooccccccccccuuuuurrrrr

• by the prrresssssssssuuuuurrrrreeeee ttttthhhhheeeee

syringe cccaaannnnn drop aaaaannnnnd 

blood spplllassssshhhh maaaaayyyyy occccccccccur.  

Special tools required for venous blood

sampling

Luer Adapter

• makes it possible to use a closed venipuncture

system connected to cannula with luer adapter 

(luer lock and slip version)

• the cylinder assembled adapter can be placed

directly to the end of cannula

• blood can be obtained without the use of syringe

• pre-washing and re-drawing of cannula is 

needed to avoid contamination

SSSSSSppppppeeeeeeccccccciiiaaaaaaallll tools required for venous blooooooood

sampling

Luer Adapteeeeerrrrr

• mmmmmmmaaaaaaakkkkkeeeeeessssss iiiiitttt pppppoooooossssssible to useeeee aaaaa  cccclosed vvvvveeeeennnnnipunnnnnccccctttture

syysssstttteeeeemmmmmm ccccooonnecteddddd tto cannnnnnnuuuuulllllaaaaa with luuuueeeeerrrrr adapter 

(luer lock anddd ssssslllliiiiippppp version)

• the cyliinnnnndddddeeeeerrrrr asssssseeeeemmmmmbbbbbled adapppter cccan be ppppllllaaaacedd

dirrrrreeeeeccccctttttllllyyyyy ttoooo ttttthhhhhe ennnnnddddd oooooffff cccccaaaaannula

• bbbbblllooooooddddd cccccan bbbbbeeeee ooooobtaiiiined without theee uuuuuse of ssssyyyyyrrrrringgggge

• prrrreeeee-wwwwwashing and re-drawing of caaannnnnnula isssss 

neeeeeedddddeeeeed to avoid contamination

Special tools required for venous blood

sampling

Luer Adapter

Disposable cylinder welded by luer

lock adapter

Luer slip adapter

Cylinder with luer lock adapter

SSSSppppeeeeeeccccciiial tools required for venous blood

sampling

Luer Adapter

Disposable cycycylindndndndndererererer weweweweweldldldldldededededed bybybybyby luererer

lololockckckckck adapter

Luerererer slslslslslipipipipip adadadadadapter

Cylinder with luer lock adapter

Special tools required for venous blood

sampling

Blood sampling tube, vacuum tube

• the safety blood sampling tubes have different

coloured caps which are hermetically sealed

• the tube contains a vacuum necessary for the

prescribed and indicated amount of blood taken

• sterile tube

• the rubber seal recessed into the cap is 

punctured by the spike opposite to the cylinder

of the needle

• the tubes are labelled according to the colour-

code of the safety plug, based on the ISO 

standard

SSSSppppeeeeeeccccciiial tools required for venous blood

sampling

BBBBBBllllloooooooddddd ssssssaaaaammmmmmpling tube, vacccccuuuuuuuuuummmmm tttttube

•••• ttttttthhhhheee ssaaaaffeeetttttyyyy bbbbbblllooooooood sampling ttttuuuuubbbbbeeeeesssss hhhhhaaaaavvvvve diiiiifffffffeeeeerennnnnttttt

ccccccooooooolllllloooooouuuuurrrreeeeeeddddd cccccaaaaaappppps which areeeee hhhhheeeeermeticaaaaalllllyyyyy seaaaaallllleeeeed

• the ttttuuuuubbbbeeeeee containsssss aaaaa vacuuuuuummmmm nnnnnecessaaaaarrrrryyyyy for the

prescribed aaaaannnnnddddd iiiiinnndiccated ammmmmooooouuuuunnnnnttttt of blood taken

• sterileee tttttuuuuubbbbbeeeee

• ttttthhhhheeeee rrrrruuuuubbbbbberrrr ssssseeeeeal reeeeeccccceeeeessssssssssed into the caaapppp iiiiissss 

pppppuuuuunnnncccctttttuuurred bbbbyyyyy ttttthe spike opposite tttooo ttttthe cylinnnnnddddderrrrr

offfff ttttthhhhheeeee needle

• the tttttuuuuubbbbes are labelled according ttto thhhhheeeee cccccooooloooouuur-

code of the safety plug, based onnn ttthhheee IIISSSOOO 

standard



Special tools required for venous blood

sampling

Blood sampling tubes

Native tube

Red or white plugged tube

Additive-free tube

• for blood group serology, body fluid 

tests

• for puncture examination

SSSSpppeeeeccccciiiaal tools required for venous blood

sampling

BBBBBBBlllloooooood sampling tuuuuubbbbbeeeeesssss

NNNNNaaaaatttttiiiiiiivvvvvve tube

RRRReeed or wwwhhhhiiiite pluggggggggggeeeeeddddd tube

AAAAAdddddddddditiveeeee---frrrrreeeeee tuuube

• fffffooooorrrrr blooooddddd gggggrrrrrooooup serologyyy, bbbbboooooddddddyyyyy fffffllllluuuuuiiiidddddd 

tesssssttsssss

• for puncture examinatiooon

Special tools required for venous blood

sampling

Blood sampling tubes

Serum tubes:

• contain silicone coating which prevents

the red blood cells adhering to the wall of 

the tube and include SiO2 particles for

activation of coagulation, which takes 60 

min. (chemical tests)

SSSSppppeeeeeccccciiial tools required for venous blood

sampling

BBBBBBBllloooooood sampling tuuuubbbbbeeeeesssss

SSSSSSSeeeeeerrrrruuuuuummmm ttttttuuubes:

• conttttaaaaaiiinnnnn sssssiiiiilllllicccooooonnne coatiiiiinnnnnggggg wwwwwhhhhhich ppprevents

ttttthhhhheeeee rrrrreed bbbbbllllloooooooooddddd ceeells adheringgg tttttoooo theeee wwwwall ooooofffff    

ttttthe tttttuuuuubbbbe annnnnddddd iiiinnnnncccccllllude SiO2 pppaarrrrrttttttiiiiiccccccllllleeeeeessssss fffffoooooorrrrrr

aaaaactivaaaaatttiiiiiooooon offfff coagulation, wwwhiiiiich takeeeeess 600000  

min. (ccccchhhhhemical tests)

Special tools required for venous blood

sampling

Blood sampling tubes

Serum tubes:

• SiO2 sputter tube containing a separator

gel

• Used for chemical and serological tests in

clinics

• Allowing the sample to clot within 30 min

SSSSppppeeeeeeccccciiial tools required for venous blood

sampling

BBBBBBBllloooooood sampling tuuuuubbbbbeeeeesssss

SSSSSSSeeeerrrruuuummmmm ttttttuuubes:

• SiO22222 ssssspppppuuuuutttttteeeerrrrr ttube connnnnttttaaaaaiiiiinnnnniiiiinggg a seppparator

gggggeeeeelllll

• UUUUseeeeddddd fffffor chhhhheeeeemmmmmiiiiiccal and seroooloogggggiiiiiiccccaaaaalllll ttttteeeeesssssttttttsssss in

ccccclinicsssss

•••• Allowing the sample to clottt wwiiiiittttthin 3333300000 mmmmmiiiiin

Special tools required for venous blood

sampling

Blood sampling tubes

Serum tubes:

Serum tube with orange coloured plug:

• function is that of the tube with red and yellow/gold

separator gel

• in addition to serum separator gel it comprises

thrombin

• clotting in the tube can be achieved within 5 min

• in urgent cases it allows rapid serum analysis

SSSSppppeeeeeeccccciiial tools required for venous blood

sampling

BBBBBBBlllloooooood sampling tuuuubbbbbeeeeesssss

SeSeSeSeSerurururum tm tm tm tm tm tububububububeseseseseseses:

Serum tube we we we we wititititith oh oh oh oh orange ce ce ce ce colololololouououourerererered pd pd pd pd plug:

• functioioioioion in in in in is s s thththththatatatatat ofofofofof the tube wiwiwiwiwiththththth rererered ad ad andndnd y y yelelellololow/w/w/gogogoldldld

sesesesesepapapapaparararararatototor gelelelelel

• i• i• i• i• in an an an an adddddddddditititititioioioioion to so so so so serererererumumumumum separator gelelel it cocococococompmpmpmpmpmpriririririsesesesesesssss

thththththrororororombininininin

• c• c• c• c• clololotting in tn tn tn tn the tube can be achievevevedededed wiwithin 5 5 5 5 5 mimimimiminnnnn

• i• i• i• i• in un un un un urgent cases it allows rapid seserururum am am am am anananananalylylylylysisssss



Special tools required for venous blood

sampling

Blood sampling tubes

Tube with purple plug (EDTA):

• for hematological tests

• aim at detecting ammonium, molecular diagnostic

tests (PCR, polimerase chain reaction)

• anticoagulant (EDTA) in the tube prevents

coagulation by CA2+ binding

• the types of tube can be: K2EDTA and K3EDTA

SSSSpppeeeeccccciiiaal tools required for venous blood

sampling

BBBBBBBllllllooooooooooood sampling tubbbbbeeeeesssss

TuTuTuTuTuTuTubebebebebebebebe wiwiwiwiwiwiththththththth pupurple plug (E(E(E(E(EDTDTDTDTDTA)A)A)A):

• for hematototototololololologigigigigicacal tests

• aimimimim atatatatat dededededetetetetetectctctctctinininining ag ag ag ag ammonium,m,m,m,m, molecececululular dididiagagagagnostststicicic

tetetetetestststststs (s (s (s (s (PCPCPCPCPCR, p p p p polololololimimimimimerererererasasasasase chain reacacactititititiononononon)))))

• a• a• a• a• antntntntnticoaoaoaoaoagugugugugulant (E(E(E(E(EDTDTDTDTDTA) in the tubebe prprprprprevevevevevents

cococococoagulatatatatatioioioioion bn bn bn bn by CA2+ binding

• t• t• t• t• the types of tube can be: K2EDTDTA A A ananananand K3K3K3K3K3EDEDEDEDEDTATATATATA

Special tools required for venous blood

sampling

Blood sampling tubes

Tube with green plug (heparin, plasma):

• acid-base parameters, blood gas analysis,

• osmotic fragility, 

• chromosoma tests, 

• ammonium tests

• for histocompatibility tests

• the tube contains Na-,NH4-, Li-,heparin which

blocks coagulation by the activity of  antithrombin

• the sample results in plasma and not serum

SSSSppppeeeeeccccciiial tools required for venous blood

sampling

BBBBBBllllllooooooooood sampling tubbbbbeeeeesssss

TuTuTuTuTuTubebebebebebebe wiwiwiwiwiwiththththththth grgrgreen plug (hehehehehepapapapaparin, plalalalasmsmsmsmsma):

• a• a• a• a• a• acicicicicicid-d-d-d-bababase pararararamememememeters, blblblblblooooooooood gd gd gd gd gas analalalalalysysysysysis,

• osmotic frfrfragagagagagilililililititititity, 

• chromomomomomosososososomomomomoma ta ta ta ta tesesesesestststststs, 

• a• a• a• ammmmmmmmmmonononononiuiuiuium tesesesesestststststs

• f• f• f• f• fororororor histststststocococococomomomomompapatititititibibibibibility tests

• t• t• t• t• thehehehehe tube cococococontains Na-,NH4-, Li-,hehehepapapapaparin whihihihihichchchchch

blocks coagulation by the activitytyty of  anantithththththrororororombmbmbmbmbin

• t• t• t• t• thehehehe sample results in plasma andndnd nototot seseseseserururururummmm

Special tools required for venous blood

sampling

Blood sampling tubes

Tube with grey plug (glucose):

• used for glucose and lactate tests

• contains stabilizator (NaF for the inhibition of 

glycolysis)and 

• anticoagulant (EDTA, K-oxalate, Na/Li heparin)

• hematological (EDTA) tube is used for glucose

sampling containing no NaF except for

anticoagulant, therefore glucose becomes unsteady

resulting in incorrect result

SSSSppppeeeeeeccccciiial tools required for venous blood

sampling

BBBBBBBllloooooood sampling tuuuuubbbbbeeeeesssss

TuTuTuTuTuTubebebebebebe wiwiwiwiththththththth grgrgrgrgrgrey plug (glululululucococococosesesesese):

• u• u• u• u• u• u• usesesesesesed fd fd fd fd fd forororor glucose and lacacacacactatatatatatetetetete tetetetetests

• contains statatatatabibibibibilililililizazazazazator (NaF fF fF fF fF forororor thththththe ie ie ie ie inhibition of 

glycolysysysysysisisisisis)a)a)a)a)andndndndnd 

• a• a• a• antntntntnticicicicicoaoaoaoaoagulantntntntnt (E(E(E(E(EDTA,A,A,A,A, K-oxalate, NaNaNaNaNa/L/L/L/L/Li hepepepepararararin)))))

• h• h• h• h• hememememematatatatatololololologogogogogicalalalalal (E(E(E(E(EDTDTDTDTDTA)A)A)A) tube is usededed fofofofofofor gr gr gr gr gr glulululululucococococosesesesese

sasasasasamplingngngngng cococococontaiaining no NaF excececeptptptptpt for

ananananticoagulululululananant, therefore glucose be be becececececomes unununununststststeaeaeaeaeadydydy

rereresulting in incorrect result

Special tools required for venous blood

sampling

Blood sampling tubes

Tube with blue plug (citrate blue):

• for hemostasis tests: prothrombin, fibrinogen, 

thrombin time, partial thromboplastin time, D-dimer

• contains 3.2% and 3.8% citrate solution

• its double-walled version is called „sandwich-tube” 

that provides a safer vacuum for a sufficient sample

• besides Na citrate the CTAD tube contains

theophyllin, adenosin,dipridamol for stabilizing the

sample

SSSSppppeeeeeeccccciiial tools required for venous blood

sampling

BBBBBBBlllloooooood sampling tuuuubbbbbeeeeesssss

TuTuTuTuTuTuTubebebebebebebe wiwiwiwiwiwithththththth blblblblblblue plug (citititititrararararatetetetete blue):

• f• f• f• f• f• f• fororororor hehehehemostasisisisisis tetetetetests: prororororothththththrororororombmbmbmbmbin, fibrbrbrbrbrinininininogen, 

thrombin titititimememememe, papapapapartial thromomomomomboboboboboplplplplplasasasasastin time, D-dimer

• contatatatataininininins 3s 3s 3s 3s 3.2.2.2.2.2% % % % % ananananand 3.8% citititititrararararatetetetete sosososolululutititiononon

• itststststs dododododoubububububle-walalalalalleleleleled vd vd vd vd vererererersisisisision is callededed „s„s„s„s„sananananandwdwdwdwdwicicicicich-h-h-h-h-tututututubebebebebe” ” ” ” ” 

thththththat prprprprprovovovovovidididides a a a a a sasasasasafefefefefer vacuum for a sa sa sa sufufufuffififificicicicicienenenenent st st st st samamamamampleee

• b• b• b• b• besesesesesides NaNaNaNaNa citrate the CTAD tubebebe cococococontains

ththththeophyllin, adenosin,dipridamol for sr sr sr sr stabilililililizizizizizingngngngng thththththe

sasasasasample



Special tools required for venous blood

sampling

Blood sampling tubes

Tube with black plug (sedimentation

tube):

• used for testing the sedimentation speed

of blood cells based on Westergren

method

• used for demonstrating the non specificity

of inflammatory processes . 3.3% Na 

citrate solution for detecting coagulation

can be found in the tube

SSSSpppeeeeccccciiiaal tools required for venous blood

sampling

BBBBBBBlllloooooood sampling tuuuuubbbbbeeeeesssss

TuTuTuTuTuTube with blacacacacack pk pk pk pk plululululug (sesesesesedididididimentntntntntatatatatatioion

tube):

• u• u• u• u• usesesesesed fd fd fd fd for testing g g g g thththththe se se se se sededimimenentatatitionon spspspeeeedd

ofofofofof b b b b blololololood cells based ononon WeWesterererergrgrgrgren

mememememethththththododododod

• u• u• u• u• used fd fd fd fd for demonstratinining tg tg tg tg thehehehe non spspspspspecececececififififificititity

of inflammatory procececesssssssssses . 3.3%3%3%3%3% Na a a a a 

citrate solution for detetetectctctctctinininining cg cg coaoaoaoaoagugugugugulalalalalation

can be found in the tutube

Special tools required for venous blood

sampling

Blood sampling tubes

Sample waste tube:

• the tube is not for analytical use

• additive-free

• for taking the first sample

• for pre-charge of the wire of the winged needle

SSSSppppeeeeeccccciiial tools required for venous blood

sampling

BBBBBBllllllooooooooood sampling tubbbbbeeeeesssss

SaSaSaSaSampmpmpmpmpmpmplelelele wawawawawawawawaststste tube:

• the tube isisisisis n n n n nototototot fofofofofor analyticacacacacal ul ul ul ul usesesesese

• addititititivivivivive-e-e-e-e-frfrfrfrfreeeeeeeeee

• fororororor tatatatatakikikikikingngngngng the fe fe fe fe fiririririrstst sasasasasampmpmpmpmple

• f• f• f• f• fororororor pre-e-e-e-e-chchchchcharge ofofofofof t t t t thehehehe wire of the we we winininingegegeged nd neeeeeeeeeedldldldldleeeee

Order of sampling tubes

• transfer of additives can be prevented from

sample to sample

– coagulant activator additive (red/yellow serum tube) 

should not enter the tube (blue) containing citrate

• the ingredients of the anticoagulant and the

sampling order is important

(pseudohypernatraemia)

– contamination by Na chlorid that may come from

Na2EDTA or Na citrate tubes

– contamination by K-EDTA may cause

pseudohyperkaelemia

OOOOOOrrrrrddddddddeeeeeerrrrrr of sampling tubeeeeesssss

•••• tttttrrrraaaaaaannnnssssffeeeerrrr oooooofffff aaaaddddddditives can be pppprrrreeeeevvvvveennnnntttted fffffrrrooooommmmm

ssssssaaaammmmppplleeeee tttoooo ssssssaaaaaammple

– c– c– c– c– coaoaoaoaoagugugugugugulalalalalalantntntntntnt activator addititititivivivivive (e (e (e (e (rerererered/d/d/d/d/yellowowowowow serum tm tube) 

shshshshshshouldldldldldld not entererererer t t t t thehehehehe tube (((((blblblblblueueueueue) cocontaininininining citrate

• the ingrediiiiieeeeennnnntttttsssss oooooff ttttthhhhe anticoooooaaaaaggggguuuuulllllant and the

samppppplllliiiinnnnnggggg ooooorderrrrr isssss iiiimpppppooortant

(((((pppppssssseeeeeuuuuudddddohhhyyyyypppppeeeernaaatttttrrraaaaaeeeeemmmmmiiiia)

– c– c– c– c– cononononontatatatataminanananatititititiononononon by Na chlorid that mamamay cy cy cy cy come frorororommmmm

NaNaNaNaNa2E2E2E2E2EDTA orororor Na citrate tubes

– c– c– c– c– cononononontamination by K-EDTA may causususe

pspspspseudohyperkaelemia

Order of sampling tubes
According to the recommendation of the Clinical and 

Laboratory Standards Institute (CLSI), the order of charge

of tubes are as follows:

1. haemoculture bottles

2. separatorgel-free and additive-free native tube

(red,white)

3. coagulation tube (blue)

4. serum tube with or without separator gel

(yellow/gold,red)

5. heparin tube (green)

6. tube containing EDTA (purple)

7. tube for glucose sampling (grey)

8. all the others (sedimentation)

OOOOOOOOrrrrrrrrddddddddeeeeeeeerrrrr of sampling tubeeeeesssss
AcAcAcAcAcAccococococordrdinining tg tg tg to to to to to to thehehehehehehe rerererererecommendation of the ClClClClClinininininicicicicicalalalalal ananananand d d d d 

LaLaLaLaLaboboboboborarararatototototoryryryry StStStStStananananandadadadadards Institute (CLSISISISISI),),),),), t t t t thehehehehe orororder or or or or of f f f chchchchchararararargegegegege

ofofofofof tutututututubebebebes as as as arererererere asasasasas fofofofofofofollllows:

1. hahahahahahahaememememememocococococococulululululultututututututurerere bottles

2. separatorgel-free ae ae ae ae andndndndnd additivivivivive-e-e-e-e-frfrfrfrfree nananananative tube

(red,white))

3. coagulululululatatatatatioioioioion tn tn tn tn tube (e (e (e (e (blblblblblueueue)

4. seseseseserururururum tm tm tm tm tububube we we we we with or wr wr wr wr wititititithohohohohoututututut separator gr gr gelelel

(y(y(y(y(yellolololow/w/w/w/w/goldldld,r,r,r,r,rededededed)

5. hehehehehepapapapapariririririn tube (e (e (e (e (grgrgrgreen)

6. tubebebebebe cocococontaining EDTA (purple)

7. tubebebebe for glucose sampling (grey)

8. all the others (sedimentation)



Capillary blood sampling

Capillary blood sampling can be applied in the following

cases:

• The patient has no suitable vein for puncture

• The condition of veins or other contraindications provide

no chance for puncture

• Small amount of blood can be used for laboratory

diagnostic tests (bedside tests, into blood gas capillary

sampling tube)

• For collecting extremely small amonut of blood for

newborns, infants, or adults to avoid iatrogenic anemia

CCCCCCCCaaaaaaappppppppiiiiillllllllllary blood samplinnnnng

CaCaCaCaCaCaCaCapipipipipillllllllllllarararary by by by by blolololololoodododododod sasasasasampling can be applplplplieieieieied id id id id in tn tn tn tn the fofofofofollllllllllowowowowowinininininggggg

cacacacacacaseseseseseseses:s:s:s:

• Thehe patatatatatatieieieient has nonononono s s s s suiuiuiuiuitable veieieieiein fn fn fn fn for pupupupupunctututututurererere

• The conditiononononon ofofofofof v v v v veieieieieinsnsnsnsns or other cr cr cr cr cononononontrtrtrtrtraiaiaiaiaindndndications provide

no chancncncncnce fe fe fe fe fororororor pupuncncncncnctututututurerererere

• Smamamamamallllllllll amamamamamououououountntntntnt of blololololoododododod cacacacacan bn bn bn bn be used for lr lr labababababorororororatatatatatororororororyyyyyy

didididiagagagagagnononononostststststic tetetetetestststststs (s (s (s (s (bedsdsdsdsdsididididide tests, into blooooood gd gd gd gd gas capipipipipillllllllllarararararyyyyy

sasasasasampmpmpmpmplililililingngngngng tubebebebebe)))))

• Fororororor cococococollecting extremely small amonut of b b b b bloodododod fofofofofor

newbwbwbwbwborororororns, infants, or adults to avoid iaiaiatrogogogenenenenenicicicicic anananananemememememia

Capillary blood sampling

• the site of puncture is most commonly the fingertip, 

earlobe, or the heel for newborns and infants

• disposable, semi-automatic microspear is applied

– depth and strength of pricking is known

– if spear is not touched the chance for needlestick accident

decreases

• the adequate amonut of blood is the pre-condition of 

effective intervention (warming up, massage)

• we should prick the skin fold forming the fingerprint

perpendicularly in lateral direction from the middle of the

fingertip

CCCCCCCCaaaaaaaappppppppiiiiillllllllary blood samplinnnnng

• t• t• t• t• t• t• thehehehehehehehe sisitete o of f f pupupuncncncncncnctutututure is most commonononononlylylylyly thththththe fe fe fe fininininingegegegegertrtrtrtrtipipipipip, 

eaeaeaeaeaearlrlrlrlobobobobobe,e,e, o o o o o or tr tr tr thehehehehehehe heheheel for newbornrnrnrnrns as as as as andndndndnd i i i i infnfnfnfnfananananants

• d• d• d• d• d• d• disisisisisisisispopopopopopoposasasasasasablblblblblble,e,e,e,e,e, s s s s semememi-automatic mc mc mc mc micicicicicrorororospspspspspear ir ir ir ir is s s s s apapapapapplieieieieieddddd

– d– d– d– depepepepepthththththth anananand d strength ofofofofof p p p p pricking is s s s s knknknknknowowowowown

– if spear is not tototototoucucucucuchehehehehed td td the chancecececece fofofofofor nr nr nr nr neeeeeeeeeedldldldldlestick accident

decreasesss

• the adeqeqeqeqequauauauauatetetetete amonononononututututut of b b b b blolololood is the prprpre-e-e-e-e-cococococondititititioioioion on on on on of f f f f 

efefefefeffefefefefectctctctctivivivivive intntntntnterererererveveveveventioioioioion (n (n (n (n (wawawawawarmrmrmrmrming up, masasassasasasagegegegegege)))))

• w• w• w• w• we se se se se shohohohohoulululululd pririririckckckckck the skin fold forming thehehehe fingerprininininintttt

pepepepeperprprprprpenenenenendidicularly iy iy iy iy in lateral direction from tm tm thehehehehe middddddddddlelelelele ofofofof t t t t thehehehe

fingngngngngererererertitititip

Capillary blood sampling

• after pricking the first blood drop should be wiped off

because it contains tissue fluid

• charge of the Astrip capillary tube and the appropriate

micro capillary blood sampling tube

– removing the plug, the opening for collecting the blood sample

should be touched with the blood drop, by which blood runs

down  the bottom of the tube. The tube should be sealed after

collecting the adequate amount of sample

– sampling without opening the tube makes it possible charge with

the help of a capillary tube

CCCCCCCaaaaaaappppppppiiiiillllllllllary blood samplinnnnng

• a• a• a• a• a• aftftftererererer prprprprpricicicickikikikikikikingngngng ththththththe first blood drop sp sp sp sp shohohohohoulululululd bd bd bd bd be wiwiwiwipepepepeped od od od od offffffffff

bebebebebebebecacacacacaususususe ie ie ie ie ie it ct ct ct ct ct ct conononononononontatatains tissue flululululuididididid

• c• c• c• chahahahahahargrgrgrgrgrge oe oe oe oe oe of f f f f thththththththe Ae Ae Ae Ae Astrip cp capillaryryryryry tututututubebebebebe ananananand the ae ae ae ae appppppppropriate

micro capillary blooooooooood sd sd sd sd sampling tg tg tg tg tububububube

– removing tg tg tg thehehehehe plplplplplugugugugug, , , , , the oe oe oe oe opening for cr cr cr cr cololololollelelelelectctctctcting the blood sample

shouldld bebebebebe t t t touououououchededededed wiwiwiwiwiththththth the blood drdrdrdropopopopop, by whwhwhich bloodododod runs

downwnwnwnwn    thththththe be be be be botototottom om om om om of thththththe te tububububube.e.e.e.e. The tube shohohoulululululd bd bd bd bd be e e e e sesesesesealalalalededededed afafafafafteteteteterrrrr

collllllllecececececting thththththe ae ae ae ae adequququququatatatatate ae ae ae ae amomomomomount of sample

– s– s– s– s– samamamamamplplplpling wititititithohohohohoutututut opening the tube makes is is it pt pt pt pt possible chahahahahargrgrgrgrge we we we we withh

thththththe he he he he helelelp of a cacacacacapipipipillary tube

Capillary blood sampling

Site of pricking for capillary

sampling on an adult hand
Site of pricking for capillary

sampling in case of a newborn or

infant

CCCCCCCCaaaaaaaappppppppiiiiiilllllllllary blood samplinnnnng

SiSiSiSiSitetete o o o o of f f f pricking fofofofofor capillary

sasasasasampmpmpmpmpling on an adult hand
Site of prprprickikikikikingngngngng fofofofofor cr cr cr capapapapapilililillary

sampling ininin casesesese ofofofofof a a a a nenenenenewbwborn on orrr

inininfafafantntnt



Capillary blood sampling

Devices

semi-automatic finger

pricking device

semi.-automatic heel

pricking device

microcapillary tubes
Astrup capillary tube

after charge

CCCCCCaaaaaaappppppppiiiilllary blood samplinnnnng

Devices

semi-automatic fififingngngngnger

pricking devicecece

semi.-automatititititic hc hc hc hc heeeeeeeeeelllll

prickingngngngng dededededevivivivivicecececece

microcapillary tubes
Astrup cacacapillary ty ty ty ty tubububububeeeee

after cr cr chahahargrgrgeee

Dry diagnostics and bedside tests/ point

of care testing (POCT)

• it may help fast decision-making

• set fast diagnosis in emergency cases

• blood loss decreases

• no need for spin

• simple use characterizes devices and tests

• easy to use surface, fast analysis

• less precise than the chemical tests done in

laboratory

Drrrryyyyy dddddiiiaaaaaaaaggggggnnnnostics and bedside tests/ pppoint

ooooooooffffff care testing (POCT))))

•••• iiiittttt mmmmmaayyyy hhheeeeeeellppp fffffffaaaaaassst decision-mmmaaaaakkkkkiiiiinnnnnggggg

• ssssssseeeeeeettttttt ffffffaaaaaassssssttttt ddddddiiiiaaaaggggggnnnosis in emeeeeerrrrrgggggency caaaassssseeeees

• bloooooddddd lllloooosss decreeeeaaaaassssseeeees

• no need foooorrrrr sssspppppinnnnn

• simpleeeee uuuuussssseeeee charrrrraaaaacccccteriizzzzzeeeees devicess aaaaannnnnddddd  tessssttttssss

• eeeeeaaaaassssyyyyy tttttooooo useeeee sssssurfaccccceeeee, fffffast analysisss

• leeeeessssssssss ppppprrrrreeecise ttttthhhhhan the chemical tessstsssss done iiiiinnnnn

labbbbbooooorrrrraaaaatory

Dry diagnostics and bedside tests/ point

of care testing (POCT)

Some POCT tests:

• For separating and confirming the disorders of dyspnoe

• In the diagnosis of cardiovascular disease to determine

triglycerides and cholesterol

• Following-up the oral anticoagulant therapy by

determining the INR value

• Checking the blood sugar level and determining glycaled

hemoglobin

• Blood gas analysis

• Urine drug tests

• Determining urine albumin

Drrryyyyyy dddddiiiiiaaaaaaaggggggggnnnnostics and bedside tests/ ppppoint

oooooooffffff  care testing (POCT)))))

SoSoSoSoSoSoSomememememememe POPOPOPOPOCTCTCTCT t t t teseseseseststststs::::

• F• F• F• F• F• F• F• Fororororororor sesesesesesepapapapapapararararatitititingngngngngngngng ananand confirmingngngngng thththththe de de de de disororordededededersrsrsrs of d d d d dysysysysyspnoe

• I• I• I• In tn tn tn tn tn thehehehehehehe didididiagagagagagagagnononononononosisisisis of cardiovascscscscsculululululararararar dididididisease te te te te to do do do do determine

triglylylyceriririridedededes and c c chohohohoholelelelelesterol

• Following-up tp tp tp tp thehehehehe orororororal anananananticoagulululululananananant tt tt tt tt theheheheherapypy byby

determinininininininining tg tg tg tg thehehehehe INININININR R R R R vavavavavalue

• Cheheheheheckckckckckinininining tg tg tg tg thehehehehe blblblblood sd sd sd sd sugugugugugararararar lelelelelevel and detetetererererermimimimiminininininingngngngngng glglglglglglycycycycycycalalalalalededededed

hehehehehemomomomoglglglglglobobobobobin

• B• B• B• B• Blololololoododododod gagagagagas analylylylylysisisisisis

• Urinenenenene drug tests

• Detererererermimimimimining urine albumin

Dry diagnostics and bedside tests/ point

of care testing (POCT)

for differentiated

diagnostics of bedside

dyspnoe
INR bedside test

Drrrryyyyy ddddddiiiiiaaaaaaaggggggnnnostics and bedside tests/ ppppoint

ooooooooffffff  care testing (POCT)))))

for differerererentntntntntiaiaiaiaiateteteteteddd

diagnostststststicicicicics os os os os of f f bebebebebedsideeee

dydydydydyspnononononoeeeee
INR bebebedsidididide te te te te testttt



Glucometer (blood sugar

meter)

• The first portable blood sugar meter was

available in 1969

• Advantage: more frequent blood sugar

check as comapared with laboratory

measurements

• More effective glycemic control can be 

achieved

• Decreases morbidity and mortality of 

glycemic complications

GGGGGGllluuuuuucccccometer (blood suggggaar

meter)

••••• TTTTTTThhheeeeee  ffiirrrrrrssssttt pppppppooooooortable blooooooddddd sssssuuuuugarrrrr mmmmmeteerrrrr wwwwwas

aaaaavvvvvaaaaaaiiillllaaaaaabbbbbbllllleeeeeee iiiin 1969

• Advantage: mmmmmooooorrre frequuuuueeeeennnnnttttt bbbbblllllooooood sugar

check aaaaasssss cccccommmmmaaaaapppppaaaaared witttthhhhh labbbboratttorryyyy

mmmmmeeeeeaaaaasssssuuuuureeeeemmmmmenttttsssss

• MMMMMooooorrrrreeeee eeffeccccctttttiiiiivvvvve glycemic contrrroooooll can bbbbbeeeee 

accccchhhhhiiiieved

• Decccccrrrrreases morbidity and moortaliiiitttttyyyyy ooooofffff 

glycemic complications

Glucometer

Functioning principles

• The glucose content of blood drop with specific

enzymes to glucose on the test strip react to the

enzyme

• The blood sugar value can be measured by

detecting the product due to enzyme reaction

photometrically and electrochemically

• It is based on the reaction of glucose,-oxydase, 

glucose-dehydrogenase enzymes

Glucometer

FFFFFuuuuuunnnnnnnccctttttiiioonnnnniiiinggggg ppppppprrrinciples

• TTTTThhhheeeeee    ggggllluuuuuuccccccooooooosssssee content of bbbbblooooooooooddddd drop wwwwwiiiiittttth specific

enzymes to ggluuuuucccccooooossssse on thhhhheeeee tttttestttt  ssssstrip react to the

enzyme

• The bbbbblllllooooooooooddddd sssssugaaaaarrrrr vvvvaluuuuueeeee can be meeeaaaaasssssuuuuurrrrreeeeedddd bbbbbyyyyy

dddddeeeeetttteeeeecccctttttiiing ttttthhhhheeeee prooddddduuuuucccccttttt due to enzyyymmmmeeee rrrrreeeeeaaccccctttttiiiiiooooonnnnn

ppppphhhhhoootttttooooommmmetriccccaaaaalllllllllly and electrochemiiicaaaaally

• It iiiiisssss bbbbbased on the reaction of glucccossssseeeee,-oxxxxxyyyyydddddaaaaasssse, 

glucccccooooosssse-dehydrogenase enzymeesss

Glucometer

Affecting factors

• Most POCT blood sugar meter examines the

glucose concentration of plasma showing higher

glucose values than that of the total blood and 

affects:

– Haemotocrite value

– The systolic BP, which should not be lower than 80 

Hgmm, because only a small amount of capillary

blood gets in the sample if the value is lower, the

majority of it is the interstitial fluid 

Glucometer

AAAAAffffffffffeecccctttiiiinngggg fffffaaaccccccttttooooors

• MMMMMMMMooooosssssstttt PPPPOOOOOOOCCCCCCTTTTTT blood sugaaaarrrrr mmmmmetttteeeer exaaaaammmmmines ttttthhhhe

gluccccoooooosssseeeeee concentttttrrrrraaaaatttttion off pppppllaaaaasssssma shooooowwwwwing higher

glucose valluuuuueeeeessss ttttthhhhhaaaann that offfff ttttthhhhheeeee tttttoooootal blood and 

affectsss::::

– H– H– H– H– Haeaeaeaeaemomomotototototocrcrcrcrcrite valalalalalueueueueue

– T– T– T– T– Thehehehehe s s s systotolililililic Bc Bc Bc Bc BP, w whihihich should not bt bt be lololololower thahahahahan 8n 8n 8n 8n 80 0 0 0 0 

HgHgHgHgHgmmmmmmmmmm, becacacacacaususususe only a small amouount ofofofofof capillalalalalaryryryryry

blblblblblooooooooood gets in the sample if the valueueue isis l lowererererer, , , thththththeeeee

mamamamamajojojojority of it is the interstitial fluid 

Glucometer

Affecting factors

– Many drugs( dopamin, drugs with maltose and 

fructose content) may confound the glucose-oxydase

reaction

– Anemia is raised incorrectly, polycytemia shows

reduced glucose value

– the glucose-oxydase reaction needs oxygen therefore

the analysis of some devices based on glucose-

oxydase reaction is affected by the blood gas

parameters of the patient

– measurement based on glucose dehydrogenase

method is insensitive to the presence of O2 , thus this

method is suitable for determination from

arterial,venous, capillary blood

Glucometer

AAAAAAfffffffffeeeeeecctttiiinngggg ffffffaaaacccccctttttoooooors

– M– M– M– M– M– Manananany dy dy dy dy dy dy drurururugsgsgsgsgsgs( ( ( ( ( dopamin, drugsgsgsgsgs wiwiwiwiwiththththth mamamamamaltltltltltose ae ae ae ae andndndndnd 

frfrfrfrucucucucucuctototototototosesesese cococococococontntntntntntent) may cococococonfnfnfnfnfouououououndndndndnd the ge ge ge ge glululululucocococose-o-o-o-o-oxyxyxyxyxydase

rerererereacacacacacactitititititionononononon

– Anemia is raisisisisisededededed ininininincorrectly,y,y,y,y, p p p p polycycycycycytytytytytemia shows

reduced gd gd gd gd glululululucococococosesesesese vavavavavalue

– the glglglglglucucucucucososososose-oxoxoxoxoxydydydydydasasasase re re reaeaeaeaeaction needsdsds oxoxoxoxoxygygygygygenenenen ththththerefefefefeforororororeee

thththththe ae ae ae ae analylylylylysisisisisis os os of sososososomememememe dededededevices basededed ononononon glglglglglglucucucucucucososososose-e-e-e-e-e-

oxydydydydydase re re re re reaeaeaeaeactctctctction in in in in is s affected by the be be blololololoododod gas

papapapaparararararametersrsrsrs ofofofofof the patient

– m– m– m– m– meaeaeaeaeasurement based on glucose dededehydrdrdrdrdrogenenenenenasasasaseeeee

mememememeththththod is insensitive to the presencncnce of f f f f O2O2O2O2O2 , , , , , t t t t thuhuhuhus thisss

method is suitable for determination fn fn frororommm

arterial,venous, capillary blood



Glucometer

• The device can be used only with specific test 

strips

• It should be synchronized with the code number

of the test strips

• Mechanic and chip calibration

• „Lo” message appears in case of low blood

sugar value

• „Hi” message appears in case of high blood

sugar value

• the measurement time corresponding to the

modern demands is 5 sec

Glucometer

•••• TTTTThhhhhhheee ddeevvviiccccceeee cccccaaaan be used only wwwwwiiiittttthhhhh ssssspecccccifffffiiiiicccc ttttteeeeessssstt 

sssssstrrriiiippppsss

• IIIIItttttt sssssshhhhhhhooouuuuulllllldddd bbbbbbeeeee synchronizeeeeeddddd wwwwwiiittttthhhhh the cccccooooodde number

of tthhhhhhe ttttest strippppsssss

• Mechaniccc aaaaannnnnddddd   ccccchiiiiippppp calibratttiiiiiooooonnnnn

• „Lo” mmmmmeeeeessssssssssage aaaaappppppeeeeaaaaarrrrrsss in case oooff lllllooooowwwww bbbbblllloooooooooddddd

sssssuuuugggggaaaaarrrr vvvvaluuuueeeee

• „„HHHHHiiiii” mmmmmessagggggeeeee appears in case ooofff hhhhhigh blooooooooooddddd

suuuuugggggaaaaar value

• the mmmmmeasurement time corresponnndinggggg tttttooooo tttthhhhhe

modern demands is 5 sec

Glucometer

• The amount of sample volume depends on the

device with the compatible test strip

• Modern devices need little sample:0.6-2 ul

capillary blood

• The memory of devices is variable, suitable for

storing 100-500 data

• Transferring data to PC is developing

• With the help of the pictogram attached to the

values the patient can distinguish the

parameters

Glucometer

••••• TTTTTTThhhhhhheee aammoooouuuunnntttttt oooof sample volumeeeee dddddeeeeepppppeeeendddddsssss ooooonnnnn tttthhhhhe

ddddddevvvvviiccceee wwwwwwithhhhhhh tttthhhhhe compatibleeeee ttttteeeeesssssttttt stttttrrrrriiiiippppp

• MMMMMMMoooooodddddddeeeerrrrrrnnnnnnn  ddddddeeeeevvvices need littttttttttleeeee sssssaaaaammmmple:::::00000.66666-2 ull

capiiiillllllllary blood

• The memmooooorrrrryyyyy ooooofffff ddeeeeevvvvvices is vvvvvaaaaarrrrriiiiiaaaaabbbbblllleee,,,  sssuuuiiitttaaabbbllleee fffooorrr

storinnnnnggggg 111110000000000-5000000    dddddata

• TTTTTrrrraaaannnnnssssffffferrinnnnnggggg dataaaaa tttttooooo PPPPPC is develooopinnnnggggg

• WWWWWiiiiittttthhhhh ttthhhhhe hellllppppp oof the pictogram atttttaaccccched tooooo ttttthhhhhe

vaaaaallllluuuuueeeees the patient can distinguishhh thhhhheeeee

paraaaaammmmmeters

Glucometer

Inserting chip with code into the

device

An error message is 

displayed

Glucometer

InInInInInsertrtrtrtrtinininining chihihihihip p p p p wiwiwiwiwith cococodedededede ininininintototototo the

dededededevivivivivice

AnAnAnAnAn error mememememessssssssssagagagagage is s s 

dispspspspsplalalalalayeyeyeyeyeddddd

Important aspect in blood

sugar measurement

• checking the code number of test strip on the panel of 

display

• pricking is carried out by an automatic microspear and 

using no needle (puncture strength and depth controlled)

• the first blood drop is diluted due to great amonuts of 

tissue fluid resulting in incorrect measurement

• too little sample may lead to incorrect result

• if the device shows an error message (usually letter”E” 

and number „1”), repeated measurement is needed

IIIIIImmmmmmmppppppppooooooooorrrrrtant aspect in bloooooood

sssuuuuuuugggggggaaaaaar measuremmmmmeeeeennnnnttttt

• c• c• c• c• c• c• c• cheheheheckckckckininining tg tg tg tg thehehehehehe cocococococode number ofofofofof t t t t tesesesesest t t t ststrip op op op op on tn tn tn tn the papapapapanenenenenel ofofofof 

didididididididispspspspspspsplalalalalayyyyyy

• prickckckckininininining ig ig ig is carried od od od od oututututut by an auauauauautototototomatic mc micicicicicrorororospear and 

using no needededededlelelelele (p(p(p(p(puncture strenenenenengtgtgtgtgth ah ah ah ah andndndndnd depth controlled)

• the first bt bt bt bt blololololoododododod drdrdrdropopopopop isisisisis d d d d diluted due te te te te to grerereat amononononututututs of 

tissssssueueueueue flflflflfluiuiuiuiuid d d d d rererereresultinininining ig ig ig ig in in in in in incncncncncororororrect measasasurururururemememememenenenenenttttt

• t• t• t• t• toooooooooo lililililittttttttlelelelele sampmpmpmpmplelelelele may ly ly ly ly lead to incorrect rt rt resesesesesululult

• i• i• i• i• if tf tf tf tf thehehehehe dededededevice shshshshshowowowowows an error message (u(u(u(u(ususususually lelelelelettttttttttererererer”E”E”E”E”E” 

ananananand d d d d nunununumber „1”), repeated measurememement it it it it is neneneneneedededededededededed



Possible complications of 

venipuncture

• pain

• heavy bleeding

• hematoma

• infection, sepsis

• collapse

• allergy

• nerve injury

• anemia

• vein collapse

• mesenchymal

transformation of the

vein wall

• skin scarring

• petechiae

• accidental arterial

puncture

• artery aneurysm

• artery spasm

• arterio-venous fistula

PPPPPPPoooosssssssssssssible complications oof 

vvvvvenipuncture

• papapapapapapaininin

• heheheheheheavavavavavavy by by by by by bleleleleleededededededing

• hematoma

• infection,n,n,n,n, s s s s sepepepepepsisisisisssss

• collapapapapapsesesesese

• alalalalallelelelelergrgrgrgrgyyyyy

• nenenenenervrvrvrvrve ie ie ie ie injnjnjnjury

• ananananemememememia

• veininininin cococococollapse

••••• mememememesencncncncnchyhyhyhyhymal

trtrtrtrtrananananansformamamamamatitititition of the

vevevevevein wawawawall

• skskskskskininininin scscscscscarring

• petechchiaiaee

• accidentntntalalalalal ararararararteteteteteteriririririalalalalalal

punctututurerererere

• artery anananeueueueueurysmsmsmsmsm

• artery spspspasasasasasm

• arterio-o-o-venous fififififistststststula


