10K

*PHLEBOTOMY = YENIPUNCTURE

T greek word  phiebos meaning vEnS ¢ {ome  meaning incision -
RBC's * Enythwocytes / Erytwrocytosis - Evythrocyiopenia
T 4.2 - (.] trilion per liter

- £\ crescent RBC = sickle  cell  anewio

TOSIS

PENIA !

0
WBC S T leukocyits  / Lewkdeytosis - Leukocyfopenia
5 -0 +illion per liler

PH’ * Thrombocytes  / thrombocytosis - thrombocytopenia
- function = clot
-150 -450 rinion per liter

coagulation =

Hgb : Hemoglobin - part of eath RBC , carries won (12 - I8g 141)
“Hgb = Hg =Hb -> ¥ o RBC'S

Het : wematocrit - 7. of RBC's in blood (3% -527.)
* PLASMA -
~The clear, Siraw, yellowish, vn-clotted 1iquid  portion of blood.
*85°) o dotal volume
~ proteins, gasseS, electrolytes , sugars, hormones, minerals, vitaming
pPlasma - S55°/.
g wrole blood PR &%
§ al lasma .S .
: - \ tfc:at’::mps >beF'I m;oewop\c
% thixoHropic ge Pt 7 ot ys /.
RBCS
# Tioes w) gel MUST_BE (Centrifuged
NEVER  centrifuge  Lovender Tube
NEYER draw blood ¢r. owieries o legs

ARTERIES
- Thick- walled,  oxygenated 7% Every arey has  0° blood  except
" Popel blood, away gom ¥ pimonary  arieries
" Aid_in maintaining  blood pressure
“Branch into arferies
VEINS
- Thin-walled, carry oxygen poor (deoxy) bleod back 10 ¥
T carry (0, waste back 4o ¥
One-way valves
" Branch info  venules 7% By win  has  de-0%  blood
exce ins
CAPILLARIES SRR

- Smallest  vessels
-allow gas £ waste product exchange
-mixtove of arterial + venows blood

ANTECUBITAL FOSSA

“mest  common Site pr phicbotomy becavse there are

or Space
many large t superficial VeinS

MEDIAN ANTEC UBITAL (wbital) - mest frequently vsed, close o surrace 1 easily

accessible. Bigger, anchored, brises less, Small risk of injury

CEPHALIC NEIN (inmb side) - 24 choice jor venipwctures , harder o palpare well
anchored . O¢ten only palpable ve&in in Obese patients

BASDLIC “E'N (pinky side) - 3rd choice , Jarge + palpable, not well anchored,
rolls, + brvises easily . Dnly for emergencies

HEMATOMA - most common complication o phlebotomy  procedure
1) Failure to _apply enough pressure after needle withdrawal

( brvising)

Doeedle  went  through  Vein

HEHDCDNCeNT?ﬁT'DN - percentage  of formed element higher thon plasma

0) an increase in proportion Of formed elements o plasma

b cavied by tourniquet being et on 1o jong (more than a minvte)
PHLEBITIS -inclammation of vein, resuit  0f repeated veni punctore

PETEC'“AE - tiny non-raised red spots that appear On he Skin dve fo the very
tight application or tourniquet.

SYSTEM o

Hissves

« CIRCULATORY
“dransports 0% to dswe ¢ C0* o
"5 -0 Lters o biood

“RBL's  lifespan 120 QoS

-ACCIDENTAL EXPOSWVRE T0 pt BLDOD -
@ Mik Finger in dowmward motion until bieeding Siops
@Mh W/ Worm water + soah
@Repor{- nCident 10 Ssupervisor

*VASODILATION - vasodiliation VASO CONSTRICTION
~widening of vessel diameter S = Narrowing of vessel
~ warm - cold

ABNORMAL 8LO0D

-Hemoly zed
- Icteric

: pink 1o red  (BI00d, breokdown )

: dark orange- yellow ( billirubin , liver mpacted)

“Lipemic * white, cloudy , milky  (fat , drygiycerides, cholestero))

SERVM
~an amber - colored, protein rich tiquid that separates et when blood  Coogulatel
Makes uvp 457/ of dotal bood volvme
- Enythroeytes
- Levkocytes }awy Pk
" Thrombocy fes
ARTERIAL BL VENOVS 8L
- Oxygenated - De-oxygenated
- Bright fed - Amoer = Dark Red
Hazy brnwn
GASES ELECTROLNTES
A - Calcivm  ((A) = Psphoros  (Ph)
- €0* " Chioride  (C1) " potassiom  (K)
“ PR =Ph > phosphores = Magne sivm (MO) = Sodivm (NA)

“ KC0; - bicarbonate

ST
only in _piasma

B10ooD VESse)s

- Arteries - Venules Pulmonary  Ariery - de-oxygenated blood
= Arterioles - Veing Pumonary  Ueins - oxygenated blood
- Capiliaries

HEMOSTASIS
= process that stops  pieeding
= biood vessels are repaired after injury
= _occurs in 4 stages

@ vAscuLAR

- predominantly @ vasoconstriction , vessel reduces biood clow + Hood loss

@PWELET (¢rom puding  pressure)

- Choractorized by piateler aggregation (felease) foming @ platelet wall

ihat seals vessel gap + torally  stops Dieod 1033

(@) FIBRIN  FORMATION  (compiek comuiation)  spiger mesn ining

- (omertS +emporary  platelet pWg 10 A stoble fibfin  dot by engulfing e
paiciets w/ a strong  protein called  fibein
@ FIBRINOLYSIS (igsis « breakdown of he pibrin)

- Characterized by meling of the ihrombus + fotal repair 0f blood wessel by dhe
metnod of fribrinolysis  (break down Of fibrin)

*VENIPUNCTURE STEPS -
- Introdwce  youvse\f
- ldentify pt givst + last nome , DOB
- Eploin Wiy ¢ wnat youre doing
-~ Wosh hands, pot on gloves, gather Ssuppies
- Tourniguet 3-4" gbove anfecubital fusa t+ palpate for vein (2 fists)
" ReiRose  {ourniquet ciean wl 707 isopropy\ , Circular motion oot , let dry
- Aswmble supplies (adapter, bandaid | fod ga\ne\
- Toumiquet + fisk , jnsert needle hevel up + /5-30° ongle
- Insert tube when blood flow established, open pist
- Peleose  tourniqey wlin 1 min , relesse tube , needle, (TTN)
- Invert t0be 0 pew times

~ apply bandaid



SCLEROSED - veins facx resitience, feel cord-tike, ¢ ron easily

HEMOLYSIS - brescdown o RBC's which will faly increase potassium (K)
Increased K means  arrythmia .

\ENOUS REFLUX - biackfiow of blood (from on evacuoded tuk) indo
pafient’'s wvein which can caur on allergic reaction , This 0ccur's if patients arm
is nol in proper (descending) position +  fube

COLLAPSED YEIN -may be de 10 excessive pul grom the vacoum Huoe.
Use OF Q Smaller vacwm.

ORDER OF DRAW

5-7 every tube
YEIOW TOP TyRE

ile (non- sterite )
* Function - Amticoagulant
+ Additive :  Sodivm  polyanetholesulfonate (SPS) -0cid citrate  gextre (ACD)
o Test 8lovd cuiture - DNA, Poternity festing
* Specimen = Plasma, whole blood
* Department - Hicrobiology - Cremistry
*RED TOP TVUBE (gass)

~no additive , do not mix , no need gor tube inversion
~collected blood clots by norma) (oaguiation process in  30- 6D mins.

°* Tests: Used in Biood Drug Screens or TDM (theraputic dng moniforing), biood  bonk
Ab (antibocy) Ag (antigen) , HC& (mman chorionic gomadohropin hormone) , HIV
*Specimen :  Serum (biood)

¢ Deportment : Serdlogy  iests (serum) , BIOOd bank, immunology dests

LIGHT - BLUE TOP TUBE
-The ivbe moust be gilled completely +b mantain  ihe
1 port sodiom citrote (g not giled / 3-4 fimes jpyersion

fatio of 9 parts blood o

. Function - anticoagulant * aniecoadvlation

-Specimen - whole blood , plasma
* Department - Coagy) ation

1) Pothombin Time  (PT) = Pd Time monitors coumadin (Wargarine, bled ‘rh‘mner)

* Tests

pT D Aciwoted Portial  Thromboplastin Time (AP or  PTT ) monidors  heporin
stE 3) fibrinogen Degradation Products  (FDF)

INR 1) Thomtin  Time (1)

FOP

5) Bieding Twme (8T)
b) \nternational mptio  (INR)

INR - Provides on nformokon  abDovk A peswn's blood's  tendency to  clot  (which is
ofttn decribed as how “Hin of inick" biood is )
- Hgner NR , longer it dakes gcor blood clot
- Tovger INR ronge iy ditierent for different  conditions
~ Normal INE  approximately 1.0
TAs INe increases above target ronge , risk og bieeding increases /Wt ton 1 = tnin
“As INR drops below farget range, risk o devooping clot is increased | less than 1 = inick

COllecTiON TUBES / SST - seom seponotor 1o

- spckled tube top , Higer - top, gray- red | marble,qo\d, Splash guard

Adgitives - Celite , Silica ( glass particle)
TestS  : 1) Chol = LDL (low density lipoprotein / bad chol) HDL (high density lipopmicin / good )
2 Trig (Fat + Sugar)
3) NFBG (5) = Non- Fasting Blood Glucose (sugar)
%) Organ_profile
5) Electrolyies
©)Drvg Quanti¢ication
SpeCimen :  Serym
Department : Cvemistry

*LAVENDER TOP TUBE
Additive : EDTA

Specimen : Whole blood, Piasma
Department : Rematolngy

Tests (i) RBC omt [/ Entoroeyie
3 weC comt / levkocyte
2 Patelet comt / Thrombocyte
4) Hemoglobin
5) hematocrit
0) ESR (Erythrocyte  Sedimentation pate)

P sicxie cen screening

* RONAL BLVUE TOP TUBRE

Additive - EDTA

Specimen : Whole blood, Plasma

Department : T0%iC0I09Y

Tests  : DTrace elements (iron, Copper, zine , magnesivm)
2) toxicology

S nuirition determinations

COMMON (AVSES OF HEHOLYSIS

- Use of sman gavge needle

- Vigurous  inversion

" Tapping

" Fist  pumping
"NDt aiowing aicohol +0 Ory Compietely

Falvre 40 Obtain  BIDOM :

“TUR has [ost itS vacwm : This moy bk duk 10 Q manufocturing  defect, expired +ube
of a crack in +ne 1ube.

- The negaiive presswre in yacutciner diminisheS w/ Hme.

Improper  pasitioned needle :
"bevel is resting o0goinSt wal of wein, 3ligntly rotate  needle
-needle i3 not foully in vein, Sowly odvance needle.

EDTA TUBES
* Lavender
* goyal Blue

° PINk
* White
° Tan

PRIDE BI0DD DRAWING

Ak_ne  following Q's: DO you have a history Of

Dhlo Fainiing = syncope = 0C (1035 of Conciousness) semi fowler's / Supine
2) seizvres

3) Masteciomy = breast removal

u)l.qmphedema = swollen arm

S)Lam sensitivity « hypersensitivity / BP cutf inglate 10 40..../“9

® Domnont Arm

Areas 10 AY0ID gor venipuctures

) DO not draw blood from an arm wi IV afacked 1o it. Alvid will alier
test resvlfs . Do  opposite arm.

=Torn off NV for at least 2 mins berore venipuncture

~apply toumiguet below IV site , select vein other than |V site

" perrorm, draw Dml + discard berove drawing the specimen tubes for testing .

Do Not draw om artificial a-v gistula site, SUCh as those Suvgically implanted
(arterio - venovs connection)

PHLEBOTOMY EQUIPMENT
ANT'SEPT'C 70’1 isopropyl alcohol, mainky venipunciure

in Dialysis Patients

S'l'nnger Antiseptic - lodine cor blood cultures o chiorhexidine gruconate
“while drawing blood to check blood cultwe or alcohol levels

GAGE :SIZE : BORE - smaler tne gauge # he larger e needie size.
-2l -23g *most common n advults

©23-259 = most common in pediairics
-lo- 189 = large - collection o wits of blood bonk for donation

BUTERFLY - wing inpusion set

HNULTISAMPLE - straignt needle | used in 1oge populaied clinics

“’PDDER"‘C -needle  for syringe

S\IRINGE - for _small , fragile veins , Expensive, thus not vsed often

To"k“' &UETS - prevent the venovs  Out flow blood ¢r. arm causing the veing 1o buldge
of fr ng

thereby making it easier 4o locate the veins

~ incvease venovs resistance

- mOst commonly vsed is latex strip.

CRUX -is an Impermeable pad used 1o protecy ime potienis clotning + bedding

SPECIMEN LABELS - paced on each tobe coliecied affer e venipuncrure

NEEDLE DISPOSAL CONTA‘N:& “must be o Ceorly morked  puncure - resistant

bidhazard Qisposal comainer

ORDER OF DRAW
) Nellow - serite S aly stevile
2) Lignt bive B cinas " bwe
R - no additive  © Reo\w red
) ssT ® G oa = goud
5) GYeen - Heparin Greose 2 = green
©) Lovender - EDTA Leoves we = \ovender
M eroy Gfo\l\’ = groy

# prder does not matter afier

° Label tubes 1mmediokly ofter blood draw -In sight of patient



° GREEN TOP TUBE

Additives : Lithivm heparin , Ammonivm heparin, Sodivm heparin
Tests : ) Ammonia  (must be kept in the ice)

DSIAT electromytes

Dapa (arferial blood gases - keep in ice )
Department : Chemistry

GRAY TOP TVUBE

Additives: i) Sodium Flouride (most common) preserves glucse for up to 3 doys
2) potassivm oxalate
3) tithivm~- preserves glucose vp 40 24 hrs.
Function * A\ gray *ubes contoin glucose  preservative
Department © Chemistey
Tesis " ) fosting biood giucose ( FBS)
2) Glucose tolerance test  (GIT = OGT)
3 miovd alconol jevels

TAN TOP Tuee
Additie : EDTA

Tesr 11ead leve)

Dpt  ° Special Cvemistry

WHITE TOP TUBE
Additive : EDTA
(noY V. important)

PINK TOP TVBE
Mditive : EDTA
Tt Pregnancy
Specimen : Whole blood
Dpr : hematology

SKIN  PUNCTURE

*method o choice gor infants , ynder 1 yr. oM
*Adus " scorved
" Fragile vens
" Rardened veing
~ Home  glucose mom{oring
“Patients w/ N

PNEUMATIC TUBE SNSTEMS - ciricientry iransport corriers ot righ  speeds

Wl proven reliability

IATRDGEN\C MEMIA =resulis from biosd loss due to  repeated venipunchures
for the purposes of obtaining specimens por [aboratory tesling.
= not unCommon

- most oflen seen in  seriowsly ill  pwpitalized pt.

PROCEDURE

® Order 0f draw is crilical - Blood smeor
- EDTA
- Heparin
- serym

* Ppply pressure to puncture  site

®label specimen in sight of pofient

SPECIAL  SPECIMEN AANDLING

Tests  that requive o chilled  specimen ove
1) ABG - arferial  biood gasses
2) Ammonia
3)6asirin
g)Parathyroid Hormone - PTH

lignt sensifive  specimens - should be protecied  fr. light by wrapping tubes in  alvminum puil
immediattly afier draw.

i) Bilirubin

2 Vilamins A ¢+ Bb

Reasons ¢or persorming Dermal Punctures

1) Bletding ime determinations

3)Blood glucose testing

3) Yowger inon 1

4) Frequent blood tests

§)Elder|y phs.

N rerapy

) Obese patients

Opt. wl burng, SCOvS OVEY pUNCIOVR sites
) Venow  tnvombosis

19 Complication Wl deep venous pwnctore

BLOOD SHMEAR - must be thin, evenly foding toward mid of shide,
“feathered’edge-

D patient name
3) Identigicotion #F
J Dot of draw
4) Time of draw
5)\[0\7( initi al8

STEPS prior | during phlebotomy procedure
1) before leaving , check venipunciure site.

Normal  bieeding time = 2 - 8 mins

=~ 16sS than 2 mins = 1hick blood
“more than B mins = thin  blood

YOCAB
CMP : (omprevensive metabolic profile —> SST Tue
HEMATURIA - bid in wine
DERMAL PUNCTVRE - sun - capitiary
CBC = comprie biood coumi = [avender
" Wipe of fiwst Orop fo prevent coneamination.
BASAL STATE : B-12 nows /osing
Bilirvbin
Urea

Potassivm
Phnpbom

never Vvse 10dine

QNS = quaniily not sufficient
Grovp o¢ tes¥s : proite pane
OB = obsiedrics

*Improper skin prep will (€08 +o cultuve comtamination

NEVUTROPHILS - enguig  pacteria

*Excrange o O ¢ (0* occoes wiin  capilaries

* (heck H/H prior 4o a blosd donation = hemoglobin / hemartocrit
® Mislabeling  of fubes will lead ivamsgusion feaction

* Pathogeng  cavse D2

BBP - sind borne patmgen - hepB [ HBV must

P08‘|' Pr andial - after meal

PRV - Pheny] Ketone VUrea / Jone on newborn  heek

Avtologous Blood - punoting wun biwwd T2 s pror 4o procedure

Capifary blovd coliecrions | Dermal Punctuve

-When venipunciure s impossible it is possible 10 perform a majority of Jab tests on  micro
Samples obtained by dermal (skin) pwnctwe , wl exeeprion of ESR , biwd cuktures.

~, &'

Have 10 be Vemipunciwe (even under 1)

Deep pevetration into  the SKin  can cavse Jeiods  jnjury such oy Osteomyelitis = most common
Cinglammation o bome + bone marvow) Complication
*A lancet shovid be wed, which delivers a pre-determined depth that can range  from'
) -65- .85 mm prematore

3) 2.00mm ngants

3) 3.00 mm advlis

lNFANTS - the neel is used for dermol punctures On infantS less thon 1 yr.
-areos recommended ore  wedial t+ loleral aveas of planter sursace of foot
“ihese are determined by drowing limes medially exiending fr. the md of great toe
to heet + laterally ¢r. mid of 4™ + 5™ toes fo neel (caloanevs : avoid)
“priek  perpendicvlar to ridges

Avolb orea of fingers that are -
) Cold 9 cyanptic

2) swolien

3)inflamed

%) calloused



POCT - POINT OF CARE TESTING

* Hedical diagnostic testing

* Preormed oviside e clinical laboratory in close proximily o where ine patieni is rectiving care
( bedside cetfing)

'E'formed by non-laboratory personnel  Ex. Glucose check / Urine analysis




