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Taking blood from veins and arteries

• most common nursing intervention

• clinical chemical
– electrolyte (Na, K, Cl)

– osmolarity

– enzyme (LDH, amiláz, lipáz)

– protein (albumin, kreatinin)

– lipid (triglicerid, koleszterin)

– acid-base balance

– carbohydrates (glucose)

– …

• endocrinological

• haematological
– hematocrit, haemoglobin, trombocyta

• coagulation

• microbiological

• parasitological

TTTTTaaaaaakkkkkkiiiiinnnnnngggggggg bbbbbbbbllllloood from veins and artttteeeeeries

•••• momomomomostst c c comomomommomomomomomon nn nn nn nn nurururururursing intervention

••• clclclclclclinicicicicicalalalal chchememememicicicicalalalalal
––– elelelelecececectrtrtrtrolololololytytytyte (e (e (e (e (NaNaNaNaNaNaNa, K, Cl)

––– ososososososmomomomomomomolalalalalalariririritytytytytyty

– enzyme (LDH, amilázázázáz, , , , , lililililipápápápápáz)

– protein (albumininininin, krkrkrkrkreaeaeaeaeatitinin)

– lipid (triglicececececeriririririd,d,d,d,d, k k k k kolololololesesesesesztztztztzterererererininininin)

– acid-b-b-b-b-basasasasase be be be balalalalalance

– cacacacacarbrbrbrbrbohohohohohydydydrararararatetetetetes (s (s (s (s (glucososososose)e)e)e)e)

– …

• enenenenendododododocrcrcrcrcrinininololololologicalalalal

• hahahahahaememememematatatatatololological
– hehehehehemamamamamatocrit, haemoglobin, trombocyta

• coagulululululatatatatation

• microbiological

• parasitological

Taking blood from veins and arteries

• pre-analytical phase

• analytical phase

• post-analytical phase

• taking case history before the blood sampling

• reference ranges

• prepare the patient

• time of the sampling

TTTTTaaaaaaakkkkkkkiiiinnnnnnnggggggg bbbbbbbbllllloooooood from veins and arttttteeeeeries

••••• pppprrrreeeee---aaaaannnnaaallllllyyyttttiiiicccccaaaal phase

•• aaaaaannnnnnnaaaallllyyyyyttttttiiiiccccaaaaallll ppppppphhhhhase

• poooosssstttt-----aaaaaannnnnaaalllytical ppppphhhhhase

• takinggggg cccccaaaaassssseeeee hisssstttttooooorrry bbbbbeeeeefore the bbblooooooooooddddd saaaammmmppppplllliiiiinnnnnggggg

• rrrrreeeeefffffeeeerrrreeeeennce rrrrraaaaangesssss

• ppppprrreeeeepppppaaaaarrre theee pppppatient

• timmmmmeeeee of the sampling

Pre-analytical
phase

Analytical
phase

Post-
analytical

phase

blood samples’ 

mistakes mainly

happen within the

pre-analytical phase

and regarding its

failures

Vérvétel

PrPrPrPrPrPre-analytical
phase

Analllllytical
phase

Post-
analytical

phase

blood samppplleeeeesssss’’’’’  

mistakeesssss mmmmmaaaaaiiiiinnnnnllyyyyy

happppppeeeeennnnn wwwwwittttthin ttttthhhhheeeee

pre-annnnnaaallllyyyyytttttiiiiical phhhhhaaaaase

and regaaaaarrrrrddddding its

failures

Vérvétel



Pre-analytical phases

• incomplete anamnesis/medical history

• incorrect documentation to order the blood sampling

• incorrect order

• incorrect preparation of the patient

• incorrect blood sampling (e.g. inproper strangulation, 

technique, sampling tube, order of the sampling

tubes, wrong timing, inproper storage or transport)

PPPPPPPPrrrrrreeeee-analytical phases

••••• iinnnnnncccccoooommmmpppplleeeetttttteeeee aaaaannnaaaamnesis/medical hhhhhiiiiisssssttttooooorrrrry

•••• iiiinnnnnnnccccooooorrrrrrreeeccccccttt ddddooooooccccccuuumentation ttttooooo ooooorrrrrddddder thhhheeeee bbbbbloodddd sssssaaaaampling

• iiiinnnccccccoooorrrrrrrrreeeeecccctttttt oooorrrdder

• incorrect prepaaaaarrrrraaaaatttttiiiiioon of the pppppaaaaattttiiieeeeennnnnttttt

• incorrecccccttttt bbbbblllloooooooood sssssaaaaammmmmpppppling (e.g. iiiiinnproooppper strannnnggggulllatiiionn,,, 

tecccchhhhhnnnnniiiiiqqqqquueee,,,    sssssaaaaampllliiiiinnnnnggggg ttttuuuuubbbbbeeeee, order of ttthhheeeee sssssaaaaammmmmppppppllllliiiiinnnnngggggg

ttttuuuuubbbbbessss, wwwwwronnnnngggg tttttiminggggg, inproper storagggeeeee oooor transssssppppoooorrrttttt)))

Presumable causes of the wrong laboratory

analysis’ results

• Age

• Day or night

• Menstruate period

• Climate

• Temperature

• Weight

• Geographical location

• Posture

• Hidration

• Eating

• Physical activity

• Drugs/Medicaments

• Stimulations

• Stress

• Diagnostical

examinations and 

interventions

PPPPrrrreeeeeessssuuuummmmmmmmaaaaaabbbbble causes of the wrong laboraaaaatttory

analysis’ results

•••• AAAAAgggeeeee

• DDDDDDDaaaaaaayyyyy  ooooorrr nnnnniiiigggggghhhhtttttt

• Mennssssttttrrruuate perioooooddddd

• Climate

• Tempeeeeerrrrraaaaatttttuuuuurrrrre

• WWWWWeeeeeiiiggggghhhhhttttt

• GGGGGeeeeeooooogggggrrrraaaaaphicalllll llllooooocation

• Posssssttttuuuuure

• Hidddddrrrrraaaaatttttiiiooooon

•••• EEEEEating

••••• PPPPhhhhhyyyysical aaccccctttttivity

• DDDDDrrrrruuuuugggggsssss/////Medicaments

• Stimulaaattttiiiiions

• Stress

• Diagnooostttttical

examinnnatttttiiiiions aaaaannnnndddd 

interveeentiooooonnnnnsssss

Taking blood from veins and arteries

• sampling needles – closed and opened systems

• tourniquet – no longer than 1 min.

• blood culture bottles

– anaerob

– aerob

– mycosis

– for pediatric patients

• specimen tubes

Taaaaakkkkkkkkiiiinnnnnngggggg bbbbbbbllood from veins and arteeeeries

• ssaaaammmppllliiinngggg nneeeeeeeeeeedddddlllllleeees – closed and opennnnneeeeeddddd sssssyyyyyssssstteeeeemmmmms

• tttttoooooouuuuuurrrrrrrnnnnniiiiqqqqquuuuueeeeettttt ––– nnnnno longer thaaaaannnnn 11111 min.

• blood cultureeee bbbboooottttttttttlllesssss

– anaerooooobbbbb

– aaaaaeeeeerrrrrooooobbbbb

––––– mmmmmycooooosiiiiiss

– fffffooooor pppppeeeeddiatric patients

• specimen tubes

Colour of the

cap

Additional

substance

Application

yellow gel separator clinical, chemical, serology

red
without gel and additional

substance

Native tube

Biochemistry

Serology

purple K2-EDTA, Na2-EDTA

Complete blood count (CBC)

Hematocrit

Haemoglobin

Ammonium (storage: on ice)

Not used for: ion, Ca2+- and 

Mg2+-dependent enzymes

(amylase, alcalical

phosphatase)

PCR examinations

blue
Na-citrate, theophyllin, 

adenosin, dipyridamol

Haemostaseologia

(coagulation)

Not used for: 

haematological és clinical

Colour of the

cccccaaaapppppp

Additional

substance

Application

yyyyyyyeeeeeellllllllllooowwwww gel separator clinicicicicalalalal, , , , , chchchchchemememememicicicicical, serology

rrrrrreedddddd
wiwiwiwiwiwithththout gel and additionalal

substance

NaNaNaNaNatititititive tutubebebebebe

BiBiBiBiBiococococochemiststststryryryryry

SeSeSeSeSerororororololololology

purpppppleeeee K2-E-E-E-E-EDTDTDTDTDTA,A,A,A,A, N N N N Na2a2a2a2a2-E-E-E-E-EDTA

Compmpmpmpmpleleleleletetetetete blood count (CBC)

HeHeHeHeHematocrit

Haemoglobin

AmAmAmmonium (s(s(s(stotototorage: on in in ice)

NoNoNot ut ut ut ut usesesesesed fd fd fd fd fororororor: : : : ioioioioion,n,n,n,n, C C C C Caaaaa2+2+2+2+- a- a- a- andnd 

MgMgMg2+-d-d-d-d-d-depepepepenenenenendededededentntntntnt enenenenenzyzyzymememes

(a(a(amymymymymylase, alcalililililicacacacacalllll

phphphosososososphatase)

PCPCPCR exexexexexaminatatatatatioioioioionsnsnsns

blue
Na-citrate, theophyllin, 

adenosin, dipyridamol

HaHaHaemososososostatatatataseseseseseololololologogogogia

(c(c(coaoaoagugugulalalatititiononon)))

Not used for: 

haematological és clinical



green Li-heparin

Acid-base parametera

Blood-gas-analysis

Osmoticus fragilitas

Chromosoma-examinations

Histocompatibility tests

Ammonia (on ice)

Not used for: litium

determination

green NH4-heparin

Acid-base parametera

Not used for: Na2- és NH4

determination

gray
Na- uorid  against

glycolisis, EDTA

Serum glucose-conc.

Serum lactate-conc. (on ice)

Not used for: enzimactivity

tests, ions, Ca- és Mg-

dependent enzym

determination

black Na-citrate

We

Not used for: 

haematological and 

chemical examinations

ggggggrrrreeeeeeennn Li-heparin

Acid-base parametera

Blood-gas-analysis

Osmoticus frararararagigigigigilitas

Chromomomomomosososososomamamamama-e-e-e-e-examinations

HiHiHiHistststststocococococomomomomompapapapapatititititibibibibibility tests

AmAmAmAmAmmoninia (a (a (a (a (ononononon icicicicice)e)e)e)e)

NoNoNoNoNot ut ut ut ut used fd fd fd fd fororororor: lilililitiumumumumum

dededededetetetetetermrmrmrmrminatioioioioion

green NHNHNHNHNH4-4-4-4-4-heparin

Acididididid-b-b-b-b-basasasasase parametera

Not usesesed for: Na2- és NH4

dededededetermination

gggggrrrrraaaaayyyyy
Na- uououououoriririririddddd  a a against

glycycycycycololololisisisisisis, EDTA

SeSeSeSerururum gm gm glululucococosesese-c-c-conononc.c.c.

SeSeSerururururum lm lm lm lactatatatatetete-c-c-c-conc.c.c.c.c. ( ( ( ( (ononononon ice)

NoNoNot ut ut ut ut usesesesesed fd fd fd fd forororororor: : : : : enenenenenenzizizizizizimamamamamactivivivity

tetetestststststs,s,s,s, ions, Ca-a-a-a-a- ésésésésés M M M Mg-g-g-g-g-

dededepepepepependent enznznznznzymymymymym

dededeteteteteterminatioioioioionnnnn

blackkk Na-citrate

WeWeWe

NoNoNot usesesesesed fd fd fd fd fororororor: : : : 

hahahaememematatatololologogogicicicalalal ananand d d 

chemical examinations

The technique of the sampling

using the tourniquet

• its time should be as short

as possible

• the actual point of the

puncture/sampling should

be at least 7,5 cm far from

the tourniquet

1. cs

TTTTTTThhhhhhhheeeeeeee   tttttteeeechnique of the samplinnnnngg

uuuuuuussssssing the tourniquueeeeettttt

itttttsssss time ssssshhhhhooooould bbbbbe as short

aaaaas posssssibleeeee

the actttuuuuuaaaaalllll pppppoooinnnntttt ooooofffff  ttttthhhhheeeee

punctuuuree/////sssssaaaaammmmmppppplllliiiiinnnnnggggg ssssshhouuuld

be at leeeaaaaast 7,5 cmmmmm fffffarrrr   frooom

the touuurnnnnniiiiquettt

1. cs

The technique of the sampling

• during the sampling it is not
good to pump the fist 

• the increase of the venous
pressure cause
haemoconcentration

• the blood’s flow accelerates
through the sampling needle
what cause haemolysis

avoid from the powerful

aspiration of the blood

TTTTTTTThhhhhhhheeeeee tttttteeeeeeecccccchhhnique of the sampllllliiiiing

•••• ddddduring ttthhhhheeeee samppppplllllinnnnng it is not
gggggooooooooood to ppuuuuummmmmp the fist 

• ttttthhheeeee iiiiinnncccrrreeeaaassseee ooofff  ttthhheee vvveeennnooouuuus
pressurrreeee cccccause
haemooocoonnnnnccccceeeeennnnntttttrrrrraaaaattttttiiiiioooooonnnnn

the blooooddddd’s flow aaaaacccccccccellllleeeeeratttes
throughhh thhhhheeee saammmmmppppliiinnnnngg neeeedle
what caaauseee hhhhhaaaaaeeeeemmmmmoooolysis

avvvvvoooooiiiiiddddddd ffrrrrooomm ttttthhhheeee pppppppoooowwwerful

aspiiiirrrraaaaaatttttiiiiioooooonnn ooooooffffff   tttttthhhhheeee blood

The technique of the sampling

Wrong sampling technique using winged needle

Failed to fill in the stem before

sampling – less blood and much

additional substances (wrong ratio)

Using a winged needle without hub

– needlestick injuries

TTTTTThhhhhhhheeeeeee   tttttteeeechnique of the samplinnnnngg

WWWWWWrrrrrrooooonnnggggg sssaammpplllliinnnnnngggg ttttteeeeeechnique using wingggggeeeeeddddd nnnnneedddddllllleeee

FaFaFaFaFailililililededededed tototototo fififififill in the se se se se stetetetetem bm bm bm before

sampmpmpmpmplingngngngng – less blood and much

additionononononalalalal sususususubstances (wrong ratio)

Using a wingegeged nd nd nd nd needle we wititititithohohohohout huhuhuhuhub

– neeeeeedlesesesesestititick injujujujujuriririririeseses



The technique of the sampling

order of the sampling tubes

It is important to keep the

order because the additional

substances could be 

transferred to another tube

and change the lab. results

TTTTTThhhhhhhheeeeeeee   ttttttteeeechnique of the samplinnnngg

oooorrrrdddddddeeeeeeerrrrrr oof the sampling tttttuuuuubbbbbeeeeessss

Ittttt iiiisssss iiiiimmmmmpooooorrtttttaaaaant tooooo kkkkkeeeeeeppppp ttttthhhhhe

ooooordeeeeer becaaaauuuuussssse theeee aadditional

sssssubbbbbssssttances cccccooooould be 

trraaaaannnnsssssfffffeeeeerrrrrrrrrreed to another tube

andddd channnge thhe llaaaabbbb. resullttts

The technique of the sampling

• Do not shake the tubes - haemolysis

– transport and handling of the tubes

• Avoid from sampling from i.v. catheter or from the
proximal part of this vein

– the sample contaminate with the infusion
solution/medicaments, sample can be diluted

• Too much disinfection solution can cause haemolysis

• Avoid from tattoos – ink disturbs the results

TTTTThhhhheeeeeeee  ttttttteeeeeechnique of the sampling

•••• DDDDDDooooo nnnooooottt sssssshhhaaaaakkkkkeeeeee ttttthhhhhe tubes - haemolysis

––––– tttrraannssppppoooorrrrrttt aaaaaannnnndddd handling of the tubeeeeesssss

•••• AAAAAvoooooiidddd ffrroommmmm ssssaaaammmmmmpling from i.v. caaaaattttthhhhheeeeettttteeeeerrr oooorrrrr fromm ttttthhhhhe
ppppppprrrrroooooooxxiiiiimmmmaaaalllll ppppaaaaarrrrrrttttttt  ooooof this vein

–––– ttttthhhhhheeeeeee ssssssaaammmmmmppppllllle contaminate wwwwwittttthhhhh ttttthhhhhe infusssssiiiiiooooonnnnn
sollllutiion/medicccccaaaaammmmmeeeeents, sammmmmppppplllle cannnnn be dddiiiiillluted

• Too much disssssiiiiinnnnfffffeeeeeccccctttttionnnnn solution cccccaannnnn cccccaaaaauuuuuse haemolysis

• Avoid frrrrrooooommmm tttttaaaaattooooooos ––––– iiiiink disturbs the rreeesults

Taking blood from veins

• labelling the specimen tubes

• storage of the specimen tube

• ordering document

• the rules of safety work

• procedure of the sampling

• movement of the tubes (coagulation tubes 4 
times, EDTA and homocistein tubes 8-10 times)

TTTTTaaaaaaking blood from veins

•••• llllllaaaabbbbeelllllllliiinnnngg ttttthhhhhheeee sssspecimen tubes

•••• sssssstttttooorrrraaaggeeee oooffff   ttttthhhhhheee specimen ttttuuuuubbbbbeeeee

• orderiing docummmmmeeeeennnnnttttt

• the ruuuuulllleeeeesssss oooooffff safeeeeettyyyyy worrrrkkkkk

• ppppprrrrroooooccceeeedddddure ooooofffff ttttthe sampling

• movvvvveeeeement of the tubes (coagulatttiiion tttttuuuuubbbbbeeeeessss 4444 
times, EDTA and homocistein tubeeesss 888---111000 tttiiimmmeeesss)))

Taking blood from arteries – blood

gas analysis
• pH, acid-base balance, blood gas parameters

(CO2, O2) can be determined

• acid base balance disturbances’ risks factors

– respiratoric acidosis (COPD, HTX, PTX, head injury, …)

– raspiratoric alkalosis (anxiety, hypoxia, heart failure, 

…)

– metabolic acidosis (kidney failure, diabetic

chetoacidosis, …)

– metabolic alkalosis (diuretic treatment, forced

tansfusion …)

Takingg blood from arteries – blood

gas analysis
•••• ppppHHHHH,,  aaacciiiiddd--bbbbbbaaaasssseeeeee balance, blood gas pppppaaaaarrrrraaaaammmmmeeeeettttteeeeerrrrrsss

(((((COOOO2,2,2,2, OOOO222)))))) caaaannn bbbe determineddddd

• acidddd bbbbaase balanccccceeeee dddddisturbaaaaannnnncccces’ rrrriiiiisks fffffactors

– respiratoooorrrrriiiiccccc aaaaccccciidddddoossssiiiiisssss (COPD, HHHHHTTTTXXXXX, PPPPPTTTXX,,,  hheeaadd iinnjjjuurryyy,,,  ……)))

– raspppppiiiiiraaaaatttttoooorrrrric alkkkkkaaaaalooooosis (((aaaaannnnxiety, hypoxxxiaaaaa,,,,, hhhhheeartttt fffaaaailuuuuurrrrreeeee,,,, 

…)))))

– meeeeetaaaabolic aaaaaccccciiiiidddosis (kidney failure, dddiabbbbbetic

chhhhheeeeetoacidosis, …)

– mmmmmeeeeetttttabolic alkalosis (diuretic treatmeeent, fffffooorrrrrccccceeed

tansfusion …)



Taking blood from arteries – blood

gas analysis

• sites of the sampling (arterial, vein, capillary)

• contraindications

• Allen test

• apply O2 th. at least for 15 min.

• waiting 20 min. after inhalation th. 

• importance of FiO2

• complications

Taking blood from arteries – blood

gas analysis

•••• sssiiitttttttteeess oofff tthhhheeeeee sssaaaaammmmpling (arterial, veiiiinnnnn, cccccaaaaappppillaaaaarrrrryyyyy)))))

•• cccccoooooonnnnttttrrrrraaaaiiiinnnnnndddiiiiiccccaaaaaattttttiiiions

• Allennn ttteeeessttt

• apply O22 ttttthhhhh. aaaaatttt llllleeeeeaaaaasssssttttt fffffooooor 15 minnnnn.....

• wwwwwaaaaaiiitttttiiiiinnnnnggggg 20000 mmmmmin. afffffttttteeeeerrrrr iiiinnnnnhhhhhaaaalation th. 

• iiiiimmmmmpppppooooorrrtttttaaaance oooooffff FFFFiO2

• commmmmppppplllications

from capillary

II–IV. finger (lateral part)

ear lobe, heel

from artery

a. radialis, a. femoralis

from vein

CVC, periferial

from capillary

II–IV.V.V. f f f finininininingegegegeger (r (r (r (r (r (r (r (lalalalalateteteteteral part)

eaeaeaeaear lr lr lr lr lobobobobobobobe,e,e,e, heeeelll

frfrfrfrfrfrfromomomomom arararararteteryry

a.a.a.a. rarararararararadidialalalalalisisisis, , a.a. f f f femememememorororororalalalalalis

fromom veveveveveveininininininin

CVC, periferial

ECG placement

Not within this course:

• anatomical and physiological basics

• electrophysiological basics

EEEEEECG placemeeeeennnnnttttt

Not wittttthhhhiiiinnnnn ttttthhhhhiiiisssss couuuurrrrrssssseeeee:::::

• aaaaannnnaaaaatooooommmmmical aaaaannnnnd phhhhysiological basssicccccs

• eleeeeccccctttttrrrrrophysiological basics

Leads

unipolar leads

• limb leads (aVR, aVL, aVF)

• chest leads (V1-6)

bipolar leads

• limb leads (I. II. III.)

With the use of this leads we may perform a 12-
leads ECG

Leads

uuuunnnniiippppoooolllaaaaarrrr llleeeeeeeaddddsss

• llllliiiiiimmmmmmmbbbbb lllleeeeaaaadddddsssss ((((((aaaaaVR, aVL, aaaaaVVVVVFFFFF)))))

• chhhhhheeeesssssttttttt lllllleeeeeaaaddds (V1-66666))))

bipolar leadsssss

• limb lllleeeeeaaaaadddddsssss (I. IIIIII.....   IIIIIIIII.)

WWiiiiittttthhhhh ttttthhhhheee use ooooofffff this leads we mayyy ppppperformmmmm aaaa 111112--
leads ECG



Placement of the leads

limb leads:

• black – right foot

• red – right arm

• yellow – left arm

• green – left foot

PPPPPPPPlllllllaaaaacccccement of the leads

lllliiiiimmmmbbbbb llleeeeeaaddddsssss:::::

• bbbbbbblllllaaaaaaaccccckkkkk – rrrrriiiiiggggghhhhhhhtttt foot

• red – riight armmmmm

• yellow – llllleeeeefffffttttt aaaaarrrmmmmm

• ggrrrrreeeeeeeeennnnn – llleeeeefffffttttt fooooottttt

Placement of the leads

chest leads

• V1 – right side, IV. intercostal space, edge of the sternum

• V2 – left side, IV. intercostal space, edge of the sternum

• V3 – left side, midpoint between V2 and V4

• V4 – left side, V. intercostal space, medioclavicular line

• V5 – left side, V. intercostal space, anterior axillary line 

• V6 – left side, V. intercostal space, medial axillary line

PPPPPPPllllllaaaaaaccccccement of the leads

chhhhheeeeeesssstttt llllleeeeeaaaadddsss

• VVVVVVV111111  –– rrrriiiigggghhhhttttt siddddeeeeee,,,,  IIIV. intercostalll ssssspppppaaaaacccccee, edgggggeeee ooooof theeeee ssssttttternum

• VV22222 –––– lllleeeeffffftttttt ssssssiiiiiiddddeeeeee, IV. intercostal ssssspppppaaaaaccccceeeee,,,,,   edge ooooofffff ttttthhe sternum

• V3 – left side, midddddpppppoooooiiiiinnnnntttt betweeeeeennnn VVVV2  aaaaannnnndd V4

• V4 – left siddddeeeee, VVVVV.. iiiinnnnnttttteeeeerrrrrccccooooostal spaceeeee,,,,,  mmmmmedddiiioooccclllaaavvviiicccuuulllaaarrr llliiinnneee

• V5 – leffffttttt sssssiiiiidddddeeeee, V. inttttteeeeerrrrccccosstttttaaaaalllll space, anteeeriiooooorrrrr aaaaaxxxxxiiiiillllllaaaarrrryyyyy llllliiiinnnnneeeee 

• VVVVV66666 ––––– llleeeeefffffttttt side,, VVVVV....   interrrrrccccooooossssstttttal space, medddialll aaaaaxxiiiilllllllaryyyy lllliiiinnnneeeee


