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Abstract :  

Background : In a diagnostic laboratory, there are  3 phases of analysis : Pre-analytical, Analytical 

and Post-analytical. Any Error in these phases can lead to erroneous results and it will  compromise 

the patient management . To ensure that samples are suitable for testing sample rejection criterias are 

used as a quality indicator for prevention of invalid wrong results. In all the labs, precision, accuracy, 

and short turnaround time (TAT) are important in effective emergency laboratory services. 

Laboratory test results where pre analytical errors are there will cause repeat collections in patients 

and will delay the major clinical decisions. Identification of problem areas and continuous training of 

phlebotomy staff and ward nurses are important tools in reducing these errors. 

 

Materials and method :  Details of all  rejected blood samples were recorded using the data sheets 

for each rejected samples from the Hematology, Biochemistry and Microbiology sections in the 

laboratory. Our lab has a defined policy for sample rejection based on a list of criteria identified by 

the lab for rejection. 

 

Objective: 1. This study is done in order to analyse the sample rejection rates from each section of 

the laboratory including Hematology, Biochemistry and Microbiology  according to the types of pre 

analytical errors. 

2. To  monitor the Sample Rejections rate as a Quality Indicator for Continual improvement of the 

Laboratory. 

Result:  Total of 230  Rejected  Blood Samples were included in the study  which were rejected 

during the period from 01/01/24 to 31/07/24 out of Total 58631 blood samples received. Clotted 

samples was most frequently rejected sample in hematology section (34%) followed by insufficient 

volume (6.5%) and hemolysed samples(3.9%). In Microbiology lab, most frequent rejection was due 
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to hemolysed sample(7.8%) followed by  volume insufficiency in serology(3.4%) followed by 

leakage samples (0.8%). In Biochemical tests the most frequent rejection reasons were hemolysed 

samples (28%) and inadequate volume (9%). 

Conclusion : The knowledge of nurses and technicians regarding sample collection in some aspects 

are needed.  Continuing education and training  programmes  for the technicians and nurses to 

enhance the quality of blood sample collection and evaluation for the effectiveness is emphasized.  

 Taking preventive & corrective actions to reduce the sample rejection rate in daily practice definitely 

improves the quality of the laboratory results and is a quality indicator for continual improvement of 

the laboratory. 

 

Keywords: Rejection rate, Pre analytical error, Hematology, Blood sample, Sample collection, 

Quality indicator. 

 

Introduction :  

 It has  been demonstrated by the specialists in laboratory that 70% of errors occur in the pre analytical 

phase which is an important component of laboratory medicine. The International Organization for 

Standardization (ISO) 15189:2022 standard for laboratory accreditation defines the pre analytical 

phase as “processes that start, in chronological order, from the clinician’s request and include the 

examination request, preparation and identification of the patient, collection of the primary sample(s), 

and transportation to and within the laboratory, and end when the analytical examination begins” In 

our Central Diagnostic laboratory,  we receive samples from Emergency departments (EDs), Inpatient 

services and Intensive care units (ICUs)and Various wards. 

 

Materials and methods:  This is a retrospective observational study done among all the blood 

samples presenting to our Central diagnostic lab, The Oxford medical college hospital and research 

centre, Bangalore. We routinely determine the common causes of sample rejections, conduct a root 

cause analysis to identify the problem areas and undertake corrective action in the form of training of 

relevant staff to minimize errors. This study was done from the period 1st January 2024 to 31st July 

2024. During the study we analyzed the problem areas, namely wards from where rejections were 

more common compared to others and also the common causes of sample rejection. We receive 

samples from emergency departments (EDs), inpatient services, intensive care units (ICUs) and 

various wards.  The root cause analysis was done  and training sessions for the phlebotomy staff 

including nursing staff in the form of lectures are done on a regular basis. We also started sharing the 

ward wise analyzed data for sample rejection with the nurses during the training modules, helping the 

nurses better understand the problem areas for their wards and diligently act upon them. It also 

brought about a spirit of competition among the nurses to reduce the errors from their respective 

areas. The trainee pool consisted of mainly regular nursing staff; however, a part of the group was 

newly inducted nurses as and when required by the organization.  The assessment is continued every 

year with the aim of reducing the errors. 

 

Results and observation:  

Total of 230  rejected  blood  samples  were  included  in the study which were rejected during the 

period from 01/01/24 to 31/07/24 out of total 58631 blood samples received. Of the 230 rejected 

samples, 104, 98, 28 rejected samples were in Hematology, Biochemistry and Microbiology sections 

. Sample rejection ratios was 0.1% for Biochemistry tests, 0.1% for Hematology tests and 0.04% for 

Microbiology tests. In Biochemical tests the most frequent rejection reasons were hemolysed samples 

(28%) and inadequate volume (9%) .Clotted samples was most frequently rejected sample in 

hematology section (34%) followed by insufficient volume (6.5%) and hemolysed  samples(3.9%). 

In microbiology lab, most frequent rejection was due to hemolysed sample(7.8%) followed by  

volume insufficiency in serology(3.4%)  and  sample  leakage(0.8%). 
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The  comparison of sample rejections showed the wards and EMD( emergency department )  as the 

areas contributing most to the sample rejection. 

The highest number of rejections in 2024 were for hemolyzed samples (0.2%), followed by clotted 

samples (0.1%) and insufficient sample (0.04%). 

 

Figure 1 : Total rejected samples and Total number of samples 

 
 

Figure 2 : Rejection from different sections of the hospital 

 
 

Figure 3: Causes of Sample rejections in the Central Lab 

 
 

Figure 4: Causes of Sample rejections in Hematology lab 

 
 

Rejected sample  230

Total sample 58631

WARDS 128

EMD 59

ICU  43

Hemolysed  123

Clotted  82

Insufficient  25

Hematology lab

Clotted 80

Insufficient 15

Hemolysed 9



A Study On Blood Sample Rejection As A Quality Indicator For Continual Improvement Of Laboratory Services In A 

Tertiary Care Teaching Hospital In Bangalore. 

 

Vol. 32 No. 04 (2025): JPTCP (991-996)                                                                               Page | 994 

Figure 5 : Causes of Sample rejections in Biochemistry lab 

 
 

Figure 6 : Causes of Sample rejections in Microbiology lab 

 
 

Discussion:  A key role is played by the laboratory in treating a patient and the clinician's decision in 

the management of the disease. Pre analytical errors are most frequently caused by the absence of a 

sample and/or inappropriate understanding of a test request, mislabeling, contamination from the 

sampling site, hemolysed, clotted, insufficient samples, storage issues, and inappropriate blood to 

anticoagulant proportion or inappropriate choice of anticoagulant. [1] 

In our study, Hemolysis was found to be the most frequent pre-analytical error resulting in 0.2% of 

the total rejection rates, similar results were reported by H L Vishwanath et al (2021)[2]  and Bhutani 

N et al (2020) [3] 

 The laboratory has the right to refuse and reject samples that are incompletely, incorrectly labelled 

because of wrong methods of collection, storage  and transportation for the sake of patient safety.  

Measures in the lab are taken in terms of  training and sensitisation of lab personnel, medical and 

nursing staff and assess its effect on monitoring quality indicators as a part of NABL ISO 15189 

criteria. To achieve this goal we assessed the frequency of rejection due to haemolysis/clotting of 

sample, inappropriateness of vial or insufficient quantity of sample received. 

Over the period of 7  months from January2024 to July, 2024   0.39 % samples were rejected due to 

these causes, which was much was similar to (0.3%), Stark et al. [4] 

In a similar article by Chavan PD et al, the net sample rejection rate done from 2012 to 2017 was 

found to be 0.36% [5] The result of any laboratory examination is only as good as the sample received 

in the laboratory. Some samples are time-dependent. In order for the laboratory departments to 

process them correctly, specimens must be collected/received within their time constraints to be 

accepted by the Laboratory. A study done  by the American College of Pathologists has observed that 

the most common reason for errors in the pre analytical setting is human error at about 82.6% and 

technical errors at only 4.3%.[6] 

The challenge for the laboratories is to reduce these errors and deliver quality results. To achieve this, 

it is imperative to reduce the human part of errors which is possible through training of the individuals 

involved in the pre analytical processes. It is also important to evaluate the efficacy of these training 

methods  and other corrective measures periodically to assess the subsequent improvement. 

Biochemistry lab

hemolysed 96

Insufficient 2

Microbiology 

Hemolysed 18
Insufficient 8
Sample leakage 2
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Procedure for Laboratory Specimens Rejection followed in our Lab : 

The laboratory staff notifies the phlebotomist or technician or the patient's attendants, tell them cause 

of rejection and request that the specimen is recollected. If necessary, the patient's attendants notify 

the technician for the need and importance to redraw of blood specimen. The phlebotomist/ lab 

technician or paramedical staff re-collects the blood specimen. The Laboratory holds the rejected 

specimen at the appropriate conditions and clearly labels the specimen as "rejected". Specimens may 

be discarded no sooner than 24 hours after receipt. [7, 8] 

Sample rejection prevents sample analysis and leads to new sample request, which prolongs the TAT 

and cause the delay in diagnosis and treatment of critical patients, leading to adverse patient 

outcomes [9,10,11] 

Unfortunately, it is not easy to standardize all of the pre analytical processes and there are still no 

universally accepted guidelines for management of unacceptable specimens [12] 

Clotting is a major cause of samples rejection in our Hematology laboratory(34%). This result was 

comparable with a meta-analysis done at identifying the possible reasons of blood specimen rejection 

in clinical laboratory. 

The probably reason might be due to poor mixing after blood  collection[13]. 

Clotting produce low red cell counts (RBC), aberrant red cell indices, low hematocrit, low white cell 

counts, and platelet count. It also contributed to instrument probe aspiration and clogging, leading to 

service calls and downtime [14]  which prolong TAT of the specimens processing and result 

reporting. Hemolysis was found to be the most frequent pre-analytical error resulting in 28% of the 

total rejection in Biochemical tests. Similar results were also found in a study by Kaur P et al[15] . 

The various causes for hemolysis are when venipuncture site is not allowed to dry app), lately (at 

least 30 sec) after cleaning the site by alcohol, using fine needle syringes, shaking of the vacutainers 

vigorously and centrifuging the sample specimen before clotting is complete.[16,17] 

In Microbiology lab, most frequent rejection was due to hemolysed sample(7.8%) followed by  

volume insufficiency in serology(3.4%)  and  sample  leakage(0.8%). 

The various causes for hemolysis are when venipuncture site is not allowed to dry app), lately (at 

least 30 sec) after cleaning the site by alcohol, using fine needle syringes, shaking of the vacutainers 

vigorously and centrifuging the sample specimen before clotting is complete. Any phlebotomist, 

nurse or doctor should know the proper technique of phlebotomy to prevent hemolysis. Laboratory 

personnel must ask for new sample when hemolysis is detected.[18] 

Training is one of the mainstays of interventions required to reduce errors at preanalytical stage as 

shown in various studies. [19, 20] The process of quality assurance is a continuous activity in 

laboratory practice. Continual training of the staff and regular audits are the keys to reducing 

preanalytical errors. 

 

Conclusion: Common causes of sample rejection in our study were hemolyzed samples, clotted 

samples, followed by sample insufficiency which reduced considerably post intervention. 

Intervention in the form targeted training helps reduce errors and improves the quality of the results 

generated. 

Reviewing and redesigning the process of training  periodically with the aim of achieving maximum 

improvement and transfer of knowledge in the trainees would contribute to better clinical outcomes. 
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