
Quality Assurance in 
Immunoassay  

 



Immunoassay  

Non Labeled 

Labeled 



ELISA Classification 



Indirect  Ag Sandwich  Ab Competition  

Antibody Detection 



Antigen Detection 

Ab Sandwich Ag Competition 



High Dose IgG RF Effect 



IgM Capture 



Quality ? 

•Consistency 

– Accuracy 

– Precision 

•Right result  

– First time 

– Every time 



      Objectives 
To prevent risks 

To detect deviations 

To correct errors 

To improve efficiency 

To reduce costs 

 

How : By establishing a quality manual defining 
Organizational structure – Staff 

Responsibilities  

Procedures and processes 

Resources 

Documentation 

Quality systems  
 



Quality assurance 

Definition 

It is the sum total of all lab activities that are 
undertaken to ensure generation of accurate and 
reliable results. 

What is the Objective? 

To ensure credibility of the lab and generate 
confidence in lab results 



• Definition 
Quality assessment or quality assurance (QA) 

is a complete system of creating and 
following procedures and policies to aim 
for providing the most reliable patient 
laboratory results and to minimize errors in 
the preanalytical, analytical, and 
postanalytical phases.  



WHO Definition 
The total process whereby the quality of the laboratory reports 

can be guaranteed. It has been summarized as the: 

Right result, at the 

Right time, on the 

Right specimen, from the 

Right patient,  

With the result interpretation based on, 

Correct  reference data 



Components of Quality assurance  

Internal Quality control: IQC 
Nature: Concurrent 

performed by:  lab staff 

Objective: Reliable results on a daily basis 

 

External quality assessment: EQA 
Nature: Retrospective to evaluate IQC 

Performed by: Independent agency 

Objective: Ensure interlaboratory comparability 



Process 

•Specimen 

 

Input 

•Analysis 

 

Activity 
•Report 

 

Output 



Factors influencing quality: 

Pre analytical Analytical Post analytical 

Right specimen Laboratory professionals Recording 

Right collection Reagents Interpretation 

Right labeling Equipment Turnaround time 

Right quantity Selection of test - SOP Report to right user 

Right transport Records 

Right storage Bio-Safety 



Preanalytical Phase 
Included all process from the time a laboratory request is 

made by a physician until the sample is ready for testing  

 

Errors that occur at this stage often become apparent later 

in the analytical and post analytical phase.  



Between 32 and 75% of all test errors 

occur in the preanalytical phase. 

 



Pre-analytical Variables 

• Test requests/ordering 

• Patient identification 

• Specimen collection 

• Specimen transport 

• Specimen processing  

• Preparation of worklists and logs 

• Maintenance records 

Effects of Pre-analytical Variables on the 
Quality of Laboratory Testing 



Analytical Test Request 
The most important variables requiring quality control during this process are 

Identification of patients 

Physician 

Test 
Based on ISO15189 

-Unique identification of the patient 

-Name or other unique identifier of physician 

-Type of primary sample 

-Test requested 

-Relevant clinical information about the patient necessary for interpretation purposes 

-Date and time of primary sample collection 

 



Failure to identify the patient or 

 incorrect identification of the patient 

Failure to identify or misidentification of the physician 

Ordering inappropriate test 
unnecessary repeat testing 

individual characteristics of the patient 
age/sex/race/physiological condition/dietary /physical 

exercise/medications 

 



Primary samples that are not adequately identified 
should not be accepted or processed by the lab 

exception 
irreplaceable or critical samples such as CSF,Biopsy   



Patient Preparation 
ISO 15189 

Preanalytical procedure manual and provides clear directions on the 

instructions given to patients prior to specimen collection 

Fasting/diet/physical exercise/stress/wakefulness/medication 

 

The laboratory should standardized this information in the form of a checklist 

and train staff to use it properly 

 



                       

           Insuline / Gastrin /Calcitonin 

               Cortisol / T4  /Drug 

 

                                      

 

 

 

GH / PRL / Cortisol / Renin 

Transferin 

Ferritin 

Thyroid Hormones 

Renin, Cortisol, thyroxine and drugs 



Specimen sampling and collection 

The manual of primary sample collection must be 

part of quality control documentation. this manual 

must contain instruction for: 

Identification/labeling and traceability between the 

patients/requisition and primary sample 

Procedure for collection(container/additives/volume/time/…) 

Identity of person who collects the primary sample  

date and time of collection 

Safe disposal of the materials 

 

   

 



Specimen Collection 

 

• rhythm Time 

• blood 

• Plasma 

• serum 
Type 







• Selecting the Site 

• Site Preparation 

• Tourniquet Application and Time 

• Proper Venipuncture Technique 

• Order of Draw 

• Proper Tube Mixing 

• Correct Specimen Volume 

Specimen collection 



Sample volume 

Laboratories must document and periodically review 
their requirements regarding sample volume needed   



Sample type 
Blood  

Many analytes are stable a period of time when store in whole blood  

Inhibin A level decline significantly even when store for short period 
in whole blood due to erythrocyte catalase interfrerence in certain 

enzyme based assay. 

Homocyctein is unstable in whole blood and must separated and 
frozen within 1 hr 

Low molecular mass polypeptide hormones such as                 
ACTH,Glucagon,Gasterin rapidly destroyed by enzyme present in 
blood 

  

ACTH readily absorbed onto glass 



Plasma 
Immunoassays validated for use with serum samples 

Li Hep in children 

EDTA chelates metallic ions that are part of label  

(europium in DELFIA assays) Part of the detection system ALP 

labelled Antibody  inhibited by EDTA 

 
a. EDTA , 4 oC,120 h for all hormones except  ACTH  

 

b. Fibrinogen and paraprotein problems in maneuver of sample pipetting  

 



Serum 
Serum is the matrix of choice for all immunoassay as stability 
and storage for most common analytes is excellent even when 
stored at 4 ºc 

The most significant exception to this is PTH ,degrades 

significantly in serum compared to EDTA plasma 

 

Gel tubes 

reduction 

Anticonvulsants(phenobarbital , phenytoin,carbamazepin) 

 PTH  

Progesterone 

increase  

CRP in certain method on slide 





Unsuitable Specimens for testing 

Up to 60% of preanalytical errors occur during the 
sampling process are attributable to the sample 

 

Sample not received 

 

Hemolysed samples 

 



                                      Lipemia 
Fat soluble compounds like steroids 
Turbidimetic assays 
FFA in FT4 
  

                                     Hemolysis 
release of proteolytic enzyme and destroyed peptide  
Insulin,Glucagon,PTH,ACTH,Gastrin 
Release of Analyte from RBC 
Folate 

                                           Icter 
Minimal interference 



Protein effects 
Albumin: High concentration can bind and release ligands 

 

Rheumatoid factors,Autoantibodies: usually IgM-directed  

against Fc portion of the IgG, thus blocking the analyte 

specific binding sites. FT4  

 

Complement:Binds to Fc fragment, blocking sites.  

Especially with fresh serum. Eliminate with EDTA 

 

Lysozyme: Strongly binds to protein with low PI. Can form 

a bridge with soild phase IgG and the signal Ab.  

 



Free hormones assays must maintain the 

equilibrium between free and bound hormone. 

 Assays affected by:  

                                      Albumin 

                                              NEFA 

                                              TBG 

                                              SHBG  



Mechanical 

Fibrin from incompletely clotted samples 

Paraprotein, leading to short sampling and or non specific binding 



Sample Transportation and handling 



Potential performance measures  

for pre-analytical phase 

Indicators of patient identification 
     - Wrong patient ID on the sample 

     - Missing patient ID on the sample 

     - Illegible patient ID on the sample 

     - Request unintelligible 
 

Indicators of Sample collection 

     - Wrong collection time 

     - Inadequate/ inappropriate container 

     - Inadequate volume, Inappropriate volume to anticoagulant ratio 

     - Contaminated from IV line 



• Indicators for sample transport 
  - Storage condition (temperature, high exposure) 

   - Sample deliver to the lab outside specified time 

   - Sample lost or not received in the laboratory 

 

• General indicators 
   - Physician complains 

    - Sample recollection 

    - Sample retesting 

    - Correction of ordered test 

    - Results delivery to the physician outside specified time 

 

 



1. Standard operating procedures for specimen acceptance /rejection 

to be followed by all staff 

2. Identification and monitoring of reasons for specimen rejection 

3. Effect of improvement initiative in decreasing the rate of specimen 

rejection 

4. Comparison between clinical laboratories (bench marking) of 

frequency and reasons for specimen rejection 

Suggested indicators for the 

preanalytical phase 
 



Quality Indicators 



Quality Specifications 

Total errors in analytical requests < 3.4 % 

Requests with incorrect patient demographic data <0.11% 

Sample not received <0.5 % 

Coagulated samples and insufficient samples < 0.1 % 

Hemolyzed samples <0.6 % 



Preanalytical errors 

PROCESS POTENTIAL ERRORS 

Test ordering 

• Inappropriate test 
• Handwriting not legible 
• Wrong patients ID 
• Special requirements not specified 

 

Specimen acquisition 

• Incorrect  tube  or container 
• Incorrect patient ID 
• Inadequate volume 
• Invalid specimen (hemolysed or diluted) 
• Collected at wrong time  
• Improper transport conditions 



Post Analytical Phase 



Post Analytical phase 

Results Validation 

Communication the results to physician 

Report  

Interpretation by physician and follow up 



Run Validation 

Internal control  

OD of Standard or controls 

Shape of curve 

External control or abnormal  sample 

If manufacture change procedure the laboratory must 

checked  validated this changes by comparison tests 



Repeat Check with new sample 
Reconfirm with other method 

Delta Check 
patient mean 

tests correlation check  
 



Interpretation of Results 

Interference  

Reference Interval 

Analyte Unit  



Identifying and Eliminating interference 

 

Inconsistency with the clinical picture. 

History of drugs, antibody for radiotherapy, working with 

animals, etc. 

The laboratory IT system usually checks for changes in the 

pattern of results for an individual (delta checks). 

The levels of some hormones have a direct relationship with 

another; for example, with a low free thyroid hormone a raised 

TSH would be expected. 

Discordance between two kit results 

 

 

 

 



Drugs 

Drug acts either by in vivo interactions with the analyte of 

interest or by in vitro interference in the immunoassay 

 
a. Cross-reaction, particularly in steroid immunoassays. 

b. Heparin can affect thyroid function tests. 

      c. Oral contraceptive pill, which increases binding proteins 

               due to its oestrogenic effects 

     d. Amiodarone can alter thyroid hormone levels, both 

increasing and decreasing them    

 
 





Technical manual 
Introduction or Explanation of assay 

Principles 

Kit content 

Warning & Precaution 

Specimen collection & Handling 

Procedure (materials  required, notes) 

Assay Procedure (preparation of reagent) 

Quality Control or validation 

Calculation 

Limitation 

Expected Values 

Performance characteristics 

References 

 



Performance 

Characteristics 

??? 



Performance 

Characteristics 

 ??? 



Performance 

Characteristics 

 ??? 















Factors influencing quality:  
Post-analytical 

• Right recording and reporting 

• Right interpretation 

– Range of normal values 

• Right turnaround time 

• Report to right user 

 



Post Analytical errors 

Test interpretation 

 
• Wrong validation 

Test reporting 

• Wrong patient ID 

• Not reported 

• Report delayed 

• Data Entry error 



Analytical Pre analytical Post analytical 

Insufficient 

sample 
Sample 

condition 

Incorrect 

sample 

Incorrect 

identification 

Sample 

handling 

transportation 

Reporting 

Improper  

data entry 

Turn around  

time 





Risk of inappropriate care Effect on patient care Number of Error 

7 30 336 1 

12 27 180 2 

6 26 189 3 

Errors & Outcome 



According to recently proposed ISO Technical 

Specifications, laboratory errors, non-

conformities 

and incidents can be classified as follows: 

a) Cycle phase of event (pre-, intra- or post-analytical) 

b) Recognition of where the event has been generated  internal or 

external to the laboratory) 

c) Responsibility for event (latent or active, cognitive or non-

cognitive) 

d) Preventability (from not preventable to highly preventable) 

e) Impact on patient care (none or minimal to inappropriate 

treatment/diagnosis) 

 



The above classification should enable medical 

laboratories to: 

 a) recognize the cause of errors 

b) Identify high-risk processes where the potential for 

error could lead to a risk for patients 

 c) identify real incidents associated with deviations from 

standard requirements 

d) estimate and evaluate the associated risk to patient 

care 

e) control these risks 

 f) monitor the effectiveness of the controls undertaken. 

 



Quality Assurance is responsibility 
of…. 

All Staff 


