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Cuunxe Prupusal

Course Tille: The Importance of Pre-analytical phase in laboratory testing and diagnoyis

Course Objective:
. Overview af what 15 a pre-smalyical phase
2. Liyvos in pre-analytical phase
1. Medhods to evercome the crors for borter patient caue

T sensiting the medicul students about e impostance unl manual nishand g and ignersnes of
pre-analysical phise of bty testimge andd dingeaoszs o) patienis samaly.

Course Outcome: Gained knowledge on pre-analvtical evrovs for the future doctors has
possihilify of reduced sample rejection in ncar future.

Course Auldicnce: ¥YIBBS students of 2017 Batceh

Course Coordinater: Dr.Jansirani

Course Facuitics with Qualification and Designation:

1.Dr.Jansirani, Profesvor & HOD

2.Dr.Santhosakumari, Assistant Professor

Course Corricnlum/Topivs with schedule ((in of 30 houry)

SINo | Date Topic Time liours
| 152017 1 lntroduction, Background, Objectives  4-6 I'M [
N 16.002017 Lahoratoery errors in oo 2-4 1I'hd 2
3 17022017 Pre-analvtical errors 10-12PN 2
4 82007 Types of colleciion crrers 4.6 M 2
5 20022017 Iatient identification crrors with its reasans | 4-6 PM 2
b 21092017 Paticnt complication and variables | 4-6 PM 2
7 23.09.2017 . Timine of collection and its relation w pre- | 2-5 M 3
' analvtical errors . i
b 25092017 Preanalylical influence ot exervise | 46 PM ]
Y JjrmovamT | Philebirtomy techmepwe errns 1-6PM 2
i 26.09.2017 Clcaning blood collection site 1-6 'M -
11 3009 2017 Specimen handling & processing | 2-3 PM L
12 O1.10.2017 Test colleclion crors 4-t PM Pl
13 02.]0.2017 Qrdes of draw with reasons A6 I'M 2
11 13102017 ' Hemalysis 4.5 PM |
15 04.10.2017 “Pusture changes © 3.5 PM 1
16 05,1020 1-?-“' T Specimen uuni».]mrl s " 4.6 PM 2
17 U6.10.2017 Tramsportation of specimens 4-6 'M 2
I® 07.10.2017 Sampling kit components 4-3 PM I
Y| UE0.2017 T Trar prevention 46 M 2
2t a9.10.2017 Posting in sample colleetion at L9 M 4




| ' bedsile
1082017 Pesting i sample collection (O 9-1 1'M 4

I'otal 43

REFERENCF ROCGKS:

1. Tictz Textbook ol Clintcal Chemistry and Molecolar Thapgnostics by Carl 4. Bortis,
David T RBruns. MD. and Edwand R Ashwinod, MID>

2. Ueney's Clindeal Diagnosis aml Munagement by Laboratory Melbods
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Farticulars

Description

The Tmportance of Pre-analytical phase i laboratory
testing and diagnosis

{Course Code

Topics and cantent

of the course in the

1 land book

BI(}-

9.
10.hlebotomy technique aitors
11.Cleaning bleod collection site
12.Specinien handling & processing
13.Test collection errors

14.Order of draw with reasons

| 5. Hemolysis

16.Postre changes

I 7. Specimen transporl crrors

ol S

05

Laceoduction

[.aboratory erTors

Pre-analytical erors

Types ol collection ereots

Pauent identification errors

Reason for 1*atient identification etrors
IPatical complication and vanables
Timing of callection

Preunulytical influence of exarcise

18. Trunsporlation of specimens
19.Sampling kit components i
20 Error prevention :

2 L. Summary& conclusion

Ad vaulages of
leumning and
gvaluation

Proper Implementation ol pre-analytical phase ot
sample collection

Guidance by paramedical persomel

DBetter sample withdeawal at patient bedside
Reduces samnple rejection rate

Furlher learning

— e #* B

Competency based assessment can be done. |

BIHER

SLIMS



Annexure |

Opporlunities 2. Boost the self confidence of the students,

. As they are the ifclong lcamer, Lhe loundation will
be jaid strong.

4. Az a responsible person committed to the society
they know their rell and contribute ta the society,

. Can be included in the university cxamination for
testing KIT, S11, P and ¢thical 1ssues. '

6. Sclf satistaction for the student as their pertonmance
is evaluated in a transparent method,
i 7. Should be made a must know competency in CRRI
period.

[

Ln

“Key Competencies | »  Evaluation by practical perfornznee vight rom the
sceond yeur can be benelicial both 10 the patienes and
the student,

“Target Student IMBBS

Duration s May June 2017 & Sep — Oct 2017
Theory Session  20hrs

Practical Session i 10hrs
Asscssment Assessment Evaluation by MCQ
Procedure

BIHER SLIMS
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THE IMPORTANCE OF PRE-ANALYTICAL PHASE IN LABORATORY TESTING AND DIAGNOSIS
Intreduction

Three phases ¢t [aboratary testing:

ore- analytical, analytical and post-analytical

1.  Pre-anaslylical—<pesimen colleclion, transport and processing
2. Analytical—testing
3. Past-analytical —testing results transmission,interpretation, follow-up, retesting

Laboratory Wsting errais

There is a heteragzeneity of available data and a lack of definition of laburatory error:

1. pre-analytical aa%
2. analyticul 7%
1 post-analytical 473%

Achvances in [nslrament technoloay and avtomalion bave <implified Wsks Ia lab dlaghosis and improved
guality of tes) results.

Meanwhlle, errors occurrlng duelng the pre-analytical [from the tune the test 1s ordered by the physlclan
until the sample is ready far analysis) can account for up ta 93% ot the arrors currently encounteraed
during the tatal chagnostic process

Pre-analytical errors

1.  Kost errors affecting laboratory test occur In Lhe pre analytical phoase
2. Errors at any stage of the collection,testing anc reparting process can potentially lead to a
serious patient rmisdisgness

Typesof Ca'lertinn Errors

1. Patient identification and Preparation
Selecting the site and site preparation for Phiebotomy Technigue

3.  Test Callectinn Pracedures (propervenipuncture techmique, crder of draw, proper tuhe mixing,
LoaucL specirmen vulume)
Specimen Handling and Pracessing

5. Specimen Transport

Patient Identificatipn Frrors

Errarsin correctly identibying the patient are indetensible

BIHER SLIMS



Annexure |

Reasons for patiert identlflcatlon errars

Proper positive patient identification pracedures not followed

1. Patentidenitification from identificatian bracelet {inpatients|
2. Patientidentification by asking patients to state or spell their full name (inpatients/uutpatienls|
3. Patient identitication by statt or tamily member if patient unable tn identify him/herselt

Patient ldentification Errors

Sprcimen tubes unlzheled

a. Requisition or calkection twbe labels not o wrungly affized 10 wbes
b.  Requisitian or callection tuhe Iakels in hag containing collaction tukes
3. Requisitlon o ollection lube labels rubberbanded to 1ubes
h. Collertion tube {abels not affiked to 21l tubes
¢ Specimen collecthon tubes Bhaled insufliciently with a1 minmum gatient’s {ull name,
date/time of callectcon, phieholarmist’s inltials

Collection wbes labeled with the wrong patient
‘Wrong computenzed fabels/harcades affixed ta rallartion tubes at bedside
Collection tubes net labeled at the Lime of cellection

Callectinn tuhes incamectly labeled by someone other than the phlebotomist whao collects the specimen

Patient Complications and Yanables

Some patienl variables that affedd blood specimens

Diet

Fasting

Exercise

Qbesity

Allergies to alcohol or icdine used to clean venipuncture site

Timing of collections

Humans: bicrhythmic changes acrur dunng a 2dh period [Nuctuations occur in the blood analyte levels
dug to the biorhythmic changes

Nost hlaad normal values bave been determined at -

BIHER SLIMS
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RASAL STATE[ early marning, &-12h after last ingestion of lved; not mare>14h)
FASTING rastrictions (abstinence fram food. not froim water!!1)
NG SMOKING CR DRINXING COFFEA OR TEA

AYOID DIAGNOSTIC OR TRIATMENT REGIMENS interferences

[oderate to strenucus exercise ran change the laboratory testiusults

CK, UA, LM, cortisol ACTH creatinlne witl change in bloud levels due to physical enerclse

v £. bike race S0 miles/jogg:ng prior to blood ¢ollection will mast likely alter the lab test (false results)

Phlebotoiny Technigue Errors

Phlebotomy technigue is important
Ensures test result validity
Minimizes trauma o patieat
Mininizes potential for phichotomist injury
Reduces cecolleclwins
Vein seteckion essential for successful
venipuncture
Venous Access Difficulties
Obstructed, hardened, scarred veins
Veins difficult to lacate
UspP nf Alternalive sites
Top of hand/Side at wrist
Areas o avoid
Vein Collapse
Use ol appropriate needle size

Sinaller evacuated cotlectan tube

BIHER

SLIMS
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Tourniquet Applicatien
Taurniquet tled ton cloge to the venipuncture s:te can cause bematoma

Veins may nat hecame prominent if tourniquet is tied loo h igh Imore 1han 6-8 ¢m above venipuncture
site]

Touspiguet left on longer than ane minute can resalt in hemaconcentration, af fecting some test results

Tourninuet should be refrased ac soon as needle is in the Jumen of the vein and blood flow established

Large molecular compnunds and campounds buund ta protein and bleed cells {chaol,

Wrighycerides,albumin, | Ib) cannot move through the capillary walls and their blocd vessols level increase
as the tourniquet remains on the arm-false resuits

Livansing the blood collectian site

Sterile swob with 20%isopoyyl alcnha:
30-60 secands to dry and 19 create a barrier to hactenal contamination

Allaw alcohot te dry completely to aveid stinging sensation upun needls entry and hemalysis of sample

The alcobal can interfere in test results

i using indine 45 cheansing agent for skin puncture, this antiseptic can lead tn erroncous {aboratory tosl
resultsiclovate potassium, uric acid, phosphate)

Samules such as bloed cultures should be collecied using iodine w cleanse site ta ensure sterility of
sample

Sperimen handling 3nd pracessing

Jest Collection Enenrs

Hemolysis

Blaad collected insufficient te amaunt of additive in tube,
Traurnatic veénipunciure

Blond callected trom area with hematama

Vigorcus shaking of tubes atter collection

Blaod collccted using a small diameter needle.

Order of Draw

BIHER SLIMS



Annexure |
Order of draws aftects the guality of the sample and tan lead to erroneaus test results due to
contamination wilh the additive frem the previous blood collection lube

rus! (former NCCLS) recently revised the specific arder for collection of tubes and recommends this
arder.

Cullure tubes (yellow 10p) or culture Non-additive ar serum tubes {red 10p)
Citrate tubes {light top)

Gul separatar tubes and clot activalor tubes [incnlor top)

Heparin tubes {preen top)

LDTA tubes tlavender tap]

Other addilwe (color depunds on manufacturer)

feasons for thal

1. Blood culture tubes first -decyease possibility of hacterial cenlamnation

2, Heparin {green top) tube lor K measurement rmusl he collected bufoie [DTA (lavender top) because if
this o1cders is switched, K 1s Falsety elevated since the blogd rupture release K nto plasma

4. FOTAis ueualty hound to K as TDTA K 3 or to sedivm a5 £0TA Na 2 and it is important to ¢ollect
electiclyres (K and Na) before collecting blood w«ith €DTA tube 10 avaid talsely elevated results

4, Citrate {lighl blue top) tube fur coagulatian must be colected before the heparin fgreen top) tube to
avaoid crronecus coagulation results

6. If numerous hlood collecticn tubes are to be collected, the tube wilth an additive should be collerted
LAST so it can mixed as soon after follection as possible

Posture chanpes

Preanalytical erross can alsa result if the blood colleclors are not aware of 1he standardized posture
Ruidelines

sometimes these guldehnes do not exist and need to be implemented

Sicting wersus lying can vary 1ab test results of sore chemical con stiguenrs(chelesterol, aldosterone]
Specimen Transport Errors

Transpurt of Ulood specimens in the proper manner after collection ensures the quality of the sample

Timing

BIHER SLIMS
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Same specimens raust he iransparted immediately after collection, for example Arlerial Elood Gases.
$pecimens for serum or plasma chemistry 1Csting, should be centrifuged and separated within two hours
Transpork Errors

Temperature
Soeclmens must be lransported at Lhe appropriate iemperature for the required test

On ice- Ammonia

warmed - cryoglebulins

Avoid tempetature extremes if transported from via velhicle from nther Lollection site

Transpart Conlainer

Some samples need to be protected from light, for example, kilirubin

Transport in leak-pronf plastic bags in lockable rigid containers

Transportation of 1the Spacimens

All specirnens must be handled according o the Standard/Unlversal Pracautions written by Centers for
Disease Cantroi and Prevention [COC)

1. Be transported vertically 1n leak praof plastic bags and/w in lockahle rigid containers with  bichazard
sign &n the autside

2. Have lockabla rigid contalners that contaln “dry ice” for specimens to be ma.ntained on ice and rals
packs to keep uther specimens from beroming hol durng transpoft it the warmer months

3. The specimens must be delivered o the laboratery within 45 minutes of collaction in order tr ensurc
the centrifugation and separation of the specimen within 1haur(CLSI/HCCLS et the maximum hime
limits for separating serum o plasma from the hlaod cells at 2haurs irom time of callection

If more time is needed, sepatator tubes for colleclion should be used|
Sampling kitg

Sampling kit components

Materials Provided

tothe sites in T

sVisual of kits and camponents

BIHER SLIMS
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»Study specific kit types
«{xtra supply "kit”
sAdditional supplies shipped
Lrror Prevention
Phlebolamy Education

Phlebotomists should have completed a standavd academic touise in phlebotomy and undergo
Lhorough an-lhe-Job training under rhe supervision cf 3 senior phleboicmist

Continumg Fducatiun

Phlebulemists should participate in regular educalional comnpetency asse ssments (written and
pbservatinnal) Professianal Licensura

Phleboomy Staffing

ndeguate statfing 10 maintain collection standaids
Tachnology

Use of harcnde scanners for patient identification
CONCLUSIONS

a.  There s a need for bulter detinition of labaratery errocs and their (3Uses

There is 3 distinction between 1prrrers exclusively inside the Iab and 2Hal ervors coused by
arganlational problems owtside 1he lab

The quanliatively fargest redustion in lab errors are likely ta result fiom Inter-departamental
coooefatian desligned to impruve the quality of specimen collection and data disseminaton
d.  Clnigal audit-ncreasingly recoghized

~

e. Niswnpossible in medicing, as in any other human aciivity, to cumpletely elimlnate ercors, but
it is possible to reduce them

f.  Educatiomal programs and introduction nf automation trehnulogy

B. T rreate aculture inwhith the existencu of risk is acknowledged and Inpury preveation is
recognized as everyone's responsikakity

TRAINING, FDUCATION AND CULTUREI

BIHER SLIMS
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Annawyre 1|

L, The Laboratory Testing Cycle consists ol :
A, Pre-anaiytic and post-analytic phase
. Analyticand post-amalytic phase
L. Pre-amalytic and post-analytic phase
~~ 0. Pre-analytic, analytic and post-analvtic phase

2. Causes of pre-analytical errors are :
A Patient 1D error
B. Specimen collection tube not filled properly
C. Result reported on the wrong patient
D¥Incorvect interpretation
T Aand i
F.Cand N

3. Post-analytical errors include :

A, Tesl request error

B. Empty collection tube

C. Result reported on the wrong patient

D. Using the wrong value and for the wrong nnits
LElaand B

FoCand D

4. Vacuum collection tube with additive/anticoagulant EDTA is usesl for
A. Coagulatian studies
B. Hematology studies

" Serology tests

5. Which of the following specimen types causes prolenged delay in pre-
analytical specimen processing?

A Whole blood

[5. Citrate plasma

. Serum with silica activiator

0:EDTA plasma

6. Serum and plasma differ by:
A. Conteal of carbohydrates
B, Content of lipids
Lo Content ol elecrolyles
~ I3 Content of proteins
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7. Reasons for ordering a laboratory test:
A Diagnasis

B. Momtoring

.. Sereening
A Research

L. All of the above

8. Analytical errors are of 2 types
A. Random and systematic
B:Randam and common

" C. Systematic and cornmon

. Vacuum collection tube with additive fanticoagulant Sedium Citrate is
used lor:

A, Coagulation studics

B. Henmatology studies

. Serology tests

.

10.Vacuwn collection tube wilh serum separated material {silicane/gel)
is used for:

A Clinical chemistry shudies

B. llematology studics

. Coagulation studies

11.Which are the most frequent errors in laboratory testing?:
A Pre-analytical errors
13, Analytical ervors
G Post- analylical errors
12.Faclors affecting reference ranges are:
A, Age, sex
3. Physical activily, diet
C. Pregnancy
_Ax Allof the abuve

13.The laboratory result is:
A Precise and accnrate
C. [mprecise and accurate

-



Aanexure I

B. Precise and inaccurate
D. Only precise

14. Which is not true?:

A During blond collection ncedle cannot e mvein more than 1 minute
B, Releaw the tourniguet as the Jast tube is filling

. Releasc the tournifuet before ending drine

15. Microsampling on a newborn infant is usvally taken from:
A Heel
"B.Toe
C. Finger
N.Ear

16. Venipuicture is usually performed on the:
.t Mediau ¢uhital

"B Cephalic

C. fugular

L. Median antibrachial

17. The bufly coat is composed of:
CACFat and white cells B. White cells and red cells
"C.White cells and plasma D. White cells and plaLtelels

18. EDTA inhibits bleod from clotting by:
A Binding chloride-B: Binding calcium
(. Binding plasma 12. Binding red blaod cells

13. Which cells are present in a normal bload specimen?:
A RBC, PLT, neutrophils, blasts and monocvies
D) RBE LT, WBC
¢) RBC, PLT, megakaryvocytes, promyelocytes, reaclive lvmphocytes
@) RBC, NRRBC, blasts, monnytes and WL

V. Vacuum collection tube with additive /anticoagulant heparin is used
for:

A Coagulation studics
B. Hemalology studies
(.. Seralogy tests
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1. The Laboratory I'esting Cycle consists of
_-A Pre-analytic and post-analytic phase

{1, Analytic and post-analytic phase

C. Pre-analytic and post-analytic phase

). Pre-analytic, analytic and posr-analytic phase

2. Causes of pre-analylical errors are:

Al Patient BD ernrnr
A Specimen collection tube not filled properly
C. Result reported on the wiong patient

. Incenrrect inlerpretatiou

E.Aand B

F.Cand D

3. Post-analytical errors include :

A Test reguest. error

B. Empay collection tube

{. Result reporied onh the wirong palient

B. Usity the wirong value and/or e wrong units
EAwnll

F.CandD

4. Vacuun collection tube with additive /anticoagulant EDTA is uscd for:
4. Coagulation studies

L. llematology studies
AL Serology tests

5. Which of the following specimen types causcs prolonged delay in pre-
analytical specimen processing? :

A Whole blood

B. Citrate plasima
L. Serum wilh silica activator

B EDTA plasma

6. Serum and plasma differ by:
4. Content of carbohydrates

18, Content of tipids

C. Content of elecralytes

D. Content ol proteins
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7. Reasons for ardering a laboratory test:
A Diagnosis
A Moniloting
(.. Screening
N. Research
E. All of the above

8. Analytical errors are of Z types
A Random and systemalic

B. Random and conunon

(. Systematic and conumon

3. Vacuum collection lube with additive/anticoagulant Sodium Citrate is
used for:

A Coapulation studies

B, Hematelogy studies

C. Scrvlogy tests

10.Vacuum collection tube with serum separated material (silicone/gel)
is used for:

A:Clinical chemisbry studies

B. Hematology studies

C. Coarularion studies

11.Which ave the most frequent crrors in luboratory festing?:
LA Pre-analytical evvors

B. Analvhical errors

€. ['ost- analytical ervors

12.Faclors allecting reference ranges are:
&, A, sex

B. Plhursical activity, diet

C. Prefimcy

1. Al of the sboie

13.The labaratory result is:
A, Precise and accurale
CoAmproecise and accurate
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B, Precise and inaceurile
L}, Only precise

14. Which is not true?:

A, Buring bload collection needle cannot he in vein more than 1 minute
“ 3. Release the tourniguet as the lasttube is filling

C. Release the tourniguet before ending draw

15. Microsampling an a newhorn infant is ysually talcen front:
A Heel
B, Toe

C. Finger

. Lar

16, Venipuncture is usually performed on the:
A Madian cubital

3. Cephalic

C. pugular

13. Median antibrachial

17. The buffy coal is composed of:
A Fatand white cells B. White cells and ved cells
C. White cells and plasma D. White cells and platedels

18. EDTA inhihits bleod from cloiting by:
& Fending chloride B. Binding calcium
C. Binding plasma 0. Binding red blood cells

19, Which cclls are present in a normal blood specimen?:
aJ-RBC, LT, neutroplhils, blasts and monocytes

b} REC. P11, WRC

¢) RBC, PLT, megakaryocytes, promyelocytes, reaclive Iyinphocyles
d) RBL, NRBC, blasts, uonoyres aud WBC

20, Vacnum collection tube with additive/anlicvagulant heparin is used
for:

A, Coagulbation studies

1. Hematolopy studies

C. Serelogy (ests
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Course feedback form

Course title:

Course code: BIO - 01

Departmenl: Biochemistry

Date : -}5{’8’ l'.]l +

" The course cantents met with your expectations

The audiovisual teaching aids were effectively used

The instructor's encouraged interaction and was it

|S_rlo Desigﬁ of the course

1 | The objective of the course clear to you

2

3 The lecture sequence were well planned

4 The lectures were clear and easy to understand
S .

6

| helpful

7 | The contents were illustrated with examples
|8 Overall Rating of the course

* Rating: 5 —Outstanding; 4 - Excellant; 3 —-Good; 2-5ausfactory; 1 - NotSatisfactory

Suepestions il any

‘T'Uu\\.\ t‘{{; P
Sighanure



Course feedback form

Course title:
Course code: B8/0 - (01

Department: Biochemistry

=
Q

Design of the course

Date: 2¢.

.

Rt ?

The objective of the course clear to you

The lecture sequence were well planned

The course contents met with your expectations

The lectures were clear and easy to understand

The audiovisual teaching aids were effectively used |

olin &yw|r [ |a

hetpful o
| The contents were illustrated with examples.

-~

The instructar’s encouraged interaction and was it

8 Dverall Ra_tmg of the course

? Raling: 5 —Outstanding, 4 - Excelleny; 3 —-Good; 2-Satsfactary;

Sugpestivos il any:

1 - Not-Satisfactory

/

ol

gi/ t f’“)*’ T~

mature



Dare: 30.10.2017

I'rsum

Dr.Jansirani

Professar and Head,

Lwpactinenc v Binchemialry,

Sri Lahstorn Narayana Insctuee of Medical Sewres

Bhiath fostitute of Bigher Education and Reseqrch.

Chenng.

Throoeh Praper Channel
‘The [can,
Sri Lekshmi Nwrayana Institule of Megdical Sciences

Bharith Institutz af Higher Fducatun and Rezearch.
Chennai.

Sub: Cempletion of valuesalided cvurse: The Importance of Pre-analytical phase In
laboratory testing and diagnosis

e Sin,

Wilh reference to the subject menlioned above, the deparmert has condudel the value-added
vhur lillud: The Importance of Pre-analytical phase in laboratory testing and diagnoss fewn
Bep o e M01T fur 20 students. We solicir your kind action (o seod ezetilicates for e partivipinis
thiet 35 attihed with this letter. Alse, | am aitaching the pliotogiaphs caplmeal during the coaduct of
Hhe cinrsy.

Kind Ruprands,

IIr.Jamsirani

Encl: Ceruftcares

Phntugaphy
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