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The role of laboratory medicine is indispensable for the healthcare industry. 
Laboratory Services is a rapidly expanding field which contributes 
significantly 60–70% of clinical decisions regarding hospitalization, discharge, 
and medications of patients. Total laboratory testing is a cyclical process which 
is divided into three phases: preanalytical, analytical and postanalytical phase. 
The pre-analytical phase is a complex process and performed outside the 
laboratory. Available evidence demonstrates that the most common errors 
occur in the pre-analytical phase (46–68.2% of total errors). User’s feedback 
was collected proactively to find the gaps in the exiting process. Retrospective 
data was collected from February to July 2023, and it was evident that average 
sample rejection rate was significantly higher 2.56%, wrong   investigation 
order error was 1.65% and sample transportation time was prolonged (average 
160 minutes for inpatient and 79 min for outpatient department) in Evercare 
hospital Dhaka. Therefore, Laboratory stakeholders and senior leaders of 
Evercare hospital Dhaka decided to start hospital wide quality improvement 
project. The objective of this study is to identify the gaps in the preanalytical 
phase of diagnostic services. It was aimed to minimize the errors by developing 
and implementing effective quality initiatives and was targeted to decrease 
sample rejection rate below 2%, reduce wrong investigation input rate below 
1% and to maintain IPD sample transportation TAT within 120 minutes and 
OPD sample transportation TAT within 60 minutes. After implementing 
multiple effective quality initiatives EHD successfully achieved the target and 
reduced sample rejection rate 1.5%, reduced investigation order error rate 0.8% 
and maintained sample transportation TAT for IPD 119.9 minutes and for OPD 
59.2 minutes.

Keywords: Total testing process (TTP), Laboratory errors, Quality 
parameters, Patient safety, Health care services, Preanalytical, Analytical, 
Post analytical, Turnaround time (TAT)

A
B

ST
R

A
C

T

INTRODUCTION & BACKGROUND
Diagnostic service is an integral part of the modern 
health care industry. Laboratories play a critical role 
in confirming initial impressions or rule out differ-
ential diagnosis. It is a rapidly expanding field 
which contributes significantly to clinical decision 
making by supporting prevention, diagnosis, and 
therapeutic monitoring. According to official data, 
60–70% of clinical decisions about hospitalization, 
discharge, and prescription are based on laboratory 
results1. Delayed, incorrect, missed diagnosis can 
have a big impact on patient’s health. Diagnostic 
errors can occur at any stage of a patient’s journey. 
Laboratory testing is a cyclical process which is 

ment Systems (LIMS), mistakes can still occur at 
any stage of the testing process. Laboratory errors 
are categorized into three critical stages such as 
preanalytical errors, analytical errors, and postana-
lytical errors.  Currently, available evidence demon-
strates that the most common errors occur in the 
pre-analytical phase (46–68.2% of total errors) and 
post-analytical phase (18.5–47% of total errors), 
with less (7–13% of total errors) occurring in the 
analytical phase3 (Figure 1).

Figure 1: Types and rates of error in the three stages of the 
laboratory testing process 

In the first quarter of 2023, reported diagnostic 
related incidents were raised in Evercare Hospital 
Dhaka. During analysis it was observed that most of 
the incidents had occurred during preanalytical phase 
of diagnostic services such as misidentification of 
samples as it was wrongly labelled, insufficient 
samples were collected from the patient, samples 
were collected in wrong vacutainer, sample 
transportation delay etc. Treating physicians 
repeatedly complained about reporting delays, 
inappropriate test ordered, loss & misplaced of 
samples etc. Patients and families showed their 
dissatisfaction with the reporting delay. Users’ 
feedback was collected to find the gaps in the exiting 
process of preanalytical phase shown in Table 1. As 
per official data sample rejection rate was 
significantly higher (average 2.56%) from February 
to July 2023 (Figure 2a), investigation order error 
rate was 1.65% (Figure 2b) and sample 
transportation TAT (Turn Around Time) was 
prolonged (for inpatient unit 160 minutes and for 

sample collection unit 79 minutes) (Figure 2c) in 
Evercare hospital Dhaka. Therefore, Laboratory 
stakeholders and senior leaders of Evercare hospital 
Dhaka decided to start hospital wide quality 
improvement project to minimize the gaps in 
existing process of pre-analytical phase in laboratory 
services to improve diagnosis for patient safety.

Table 1: List of User’s feedback
User’s Feedback 
Laboratory department: Technologist stated their concern 
about sample collection & dispatch process as they rejected 
samples due to,
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient sample 

volume
• Collecting a specimen from an infusion route.

 

Nursing Service: Nursing staff stated their experiences such as 
• Doctors delay for ordering investigation input in HIS.
• PCA was not available for sample transportation. 
• Multiple order name for investigation in HIS
• New nurses faced difficulties to choose correct vacutainer 

for the sample
• Loss & misplaced of samples 

Medical services: Physicians express their dissatisfaction 
about delay starting of medical care due to 
• Inappropriate test ordered in HIS by staff nurse 
• Delay sample collection 
• Delay sample transportation 
• Inadequate patient preparation

Hospitality Services: Patient Care Attendants also shared 
their feedback 
• There is no dedicated sample receiving area. PCA 

distributed all the samples to different laboratories which 
requires extra time. 

• There were no Level wise dedicated patient care attendants 
for sample transportation. So, they face difficulties 
collecting sample from different location throughout in 
patient department.

divided into three phases: preanalytical, analytical 
and postanalytical phase. Errors in any phase of the 
total testing process generate flawed results which 
cause delayed, incorrect, missed diagnosis and lead 
to improper patient treatment. As per International 
Organization for Standardization (ISO) 22367, labo-
ratory error defined as a “failure of planned action to 
be completed as intended, or use a wrong plan to 
achieve an aim, occurring at any part of the laborato-
ry cycle, from ordering examinations to reporting 
results and appropriately interpreting and reacting to 
them2. Despite advancements in the automation and 
implementation of Laboratory Information Manage-
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is seen. The nidus was subsequently confirmed via 
CT scan, measuring <1.5 cm located in the medial 
distal femoral cortex with adjacent sclerosis. A 
Isotope Bone scan was done, which demonstrated 
an increase in the tracer uptake in the same tumor 
area (shown in figure 1).

Figure 1: Bone scan showing increase uptake in the tumor 
region.

Figure 2: showing the nidus with surrounding cortical 
sclerosis

Preoperative CT imaging delineated the lesion’s 
size and location (Showing in figure 2). The 
mid-vastus approach was chosen for direct access 
while preserving soft tissue structures. The 
localization techniques included intraoperative 
chiseling, K-wire marking, and C-arm fluoroscopy 
for confirmation.
The patient was supine under spinal anesthesia with 
a tourniquet applied to the left thigh. A medial 
parapatellar incision was made, and the distal femur 
was accessed using the mid-vastus approach 
(shown in figure 3). Palpation and chiseling 
identified the suspected nidus site. A K-wire was 

inserted for marking (shown in figure 4), and C-arm 
fluoroscopy reconfirmed the nidus location (shown 
in picture 5). En bloc excision of the nidus and 
surrounding sclerotic bone (shown in picture 6). 
The resultant defect (~2.5 cm) was reconstructed 
using a cortico-cancellous allograft to restore bone 
continuity. Layered closure of the vastus medialis 
and skin incision.

Figure 3:Per-operative picture showing the exposure of the 
area by a mid-vastus space

Figure 4:Per-operative picture showing K-wire which was 
inserted for marking

Figure 5: C-arm fluoroscopy showing the nidus location.
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distributed all the samples to different laboratories which 
requires extra time. 
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collecting sample from different location throughout in 
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OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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inserted for marking (shown in figure 4), and C-arm 
fluoroscopy reconfirmed the nidus location (shown 
in picture 5). En bloc excision of the nidus and 
surrounding sclerotic bone (shown in picture 6). 
The resultant defect (~2.5 cm) was reconstructed 
using a cortico-cancellous allograft to restore bone 
continuity. Layered closure of the vastus medialis 
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showed a nidus of osteoid material with surround
ing reactive sclerotic bone, confirming osteoid oste
oma4 (showing in figure 7 A&B). After Surgery, 
Immediate pain relief was noted postoperatively. 
Partial weight-bearing began at 2 weeks, transition
ing to full weight-bearing at 6 weeks following 
radiological confirmation of graft stability. Physio
therapy focused on a range of motion exercises and 
quadriceps strengthening. The patient was asymp
tomatic at 6 months follow-up, with no recurrence 
and full functional recovery.

DISCUSSION
Osteoid osteoma is a rare benign tumor character
ized by a nidus of osteoid tissue surrounded by reac
tive sclerotic bone
femur is an uncommon site, which poses challenges 
in terms of accessibility and reconstruction due to its 
weight-bearing role and proximity to vital struc
tures. Accurate localization is crucial for complete 
resection of the nidus while minimizing unnecessary 
bone removal
identification of the nidus, while K-wire marking 
and C-arm fluoroscopy ensured precise excision. 
These techniques are particularly important in areas 
where the nidus is obscured by reactive sclerosis. 
The mid-vastus approach provided optimal access to 
the medial distal femur while preserving the exten
sor mechanism and minimizing soft tissue damage
This approach is less invasive compared to tradition
al medial approaches, with reduced postoperative 
morbidity. Cortico-cancellous allografts are com
monly used to reconstruct defects after tumor exci
sion in weight-bearing bones
diate structural support and facilitate integration 
with the host bone, as observed in this case. Mini
mally invasive techniques such as CT-guided radiof
requency ablation (RFA) are effective for smaller 
lesions in accessible locations. However, for larger 
or anatomically challenging lesions, surgical exci
sion remains the gold standard
strates that meticulous surgical planning, precise 
localization, and appropriate reconstruction can 
yield excellent outcomes, even in challenging loca
tions like the distal femur.
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INTRODUCTION & BACKGROUND
Diagnostic service is an integral part of the modern 
health care industry. Laboratories play a critical role 
in confirming initial impressions or rule out differ-
ential diagnosis. It is a rapidly expanding field 
which contributes significantly to clinical decision 
making by supporting prevention, diagnosis, and 
therapeutic monitoring. According to official data, 
60–70% of clinical decisions about hospitalization, 
discharge, and prescription are based on laboratory 
results1. Delayed, incorrect, missed diagnosis can 
have a big impact on patient’s health. Diagnostic 
errors can occur at any stage of a patient’s journey. 
Laboratory testing is a cyclical process which is 

ment Systems (LIMS), mistakes can still occur at 
any stage of the testing process. Laboratory errors 
are categorized into three critical stages such as 
preanalytical errors, analytical errors, and postana-
lytical errors.  Currently, available evidence demon-
strates that the most common errors occur in the 
pre-analytical phase (46–68.2% of total errors) and 
post-analytical phase (18.5–47% of total errors), 
with less (7–13% of total errors) occurring in the 
analytical phase3 (Figure 1).

Figure 1: Types and rates of error in the three stages of the 
laboratory testing process 

In the first quarter of 2023, reported diagnostic 
related incidents were raised in Evercare Hospital 
Dhaka. During analysis it was observed that most of 
the incidents had occurred during preanalytical phase 
of diagnostic services such as misidentification of 
samples as it was wrongly labelled, insufficient 
samples were collected from the patient, samples 
were collected in wrong vacutainer, sample 
transportation delay etc. Treating physicians 
repeatedly complained about reporting delays, 
inappropriate test ordered, loss & misplaced of 
samples etc. Patients and families showed their 
dissatisfaction with the reporting delay. Users’ 
feedback was collected to find the gaps in the exiting 
process of preanalytical phase shown in Table 1. As 
per official data sample rejection rate was 
significantly higher (average 2.56%) from February 
to July 2023 (Figure 2a), investigation order error 
rate was 1.65% (Figure 2b) and sample 
transportation TAT (Turn Around Time) was 
prolonged (for inpatient unit 160 minutes and for 

sample collection unit 79 minutes) (Figure 2c) in 
Evercare hospital Dhaka. Therefore, Laboratory 
stakeholders and senior leaders of Evercare hospital 
Dhaka decided to start hospital wide quality 
improvement project to minimize the gaps in 
existing process of pre-analytical phase in laboratory 
services to improve diagnosis for patient safety.

Table 1: List of User’s feedback
User’s Feedback 
Laboratory department: Technologist stated their concern 
about sample collection & dispatch process as they rejected 
samples due to,
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient sample 

volume
• Collecting a specimen from an infusion route.

 

Nursing Service: Nursing staff stated their experiences such as 
• Doctors delay for ordering investigation input in HIS.
• PCA was not available for sample transportation. 
• Multiple order name for investigation in HIS
• New nurses faced difficulties to choose correct vacutainer 

for the sample
• Loss & misplaced of samples 

Medical services: Physicians express their dissatisfaction 
about delay starting of medical care due to 
• Inappropriate test ordered in HIS by staff nurse 
• Delay sample collection 
• Delay sample transportation 
• Inadequate patient preparation

Hospitality Services: Patient Care Attendants also shared 
their feedback 
• There is no dedicated sample receiving area. PCA 

distributed all the samples to different laboratories which 
requires extra time. 

• There were no Level wise dedicated patient care attendants 
for sample transportation. So, they face difficulties 
collecting sample from different location throughout in 
patient department.

OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

(a) (b)

(c)

Figure 2: (a) sample rejection rate (b) percentage of wrong investigation order (c) Sample transportation time IPD & OPD 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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divided into three phases: preanalytical, analytical 
and postanalytical phase. Errors in any phase of the 
total testing process generate flawed results which 
cause delayed, incorrect, missed diagnosis and lead 
to improper patient treatment. As per International 
Organization for Standardization (ISO) 22367, labo-
ratory error defined as a “failure of planned action to 
be completed as intended, or use a wrong plan to 
achieve an aim, occurring at any part of the laborato-
ry cycle, from ordering examinations to reporting 
results and appropriately interpreting and reacting to 
them2. Despite advancements in the automation and 
implementation of Laboratory Information Manage-

inpatient department, and it was observed average 
sample transportation TAT from in patient unit to 
laboratory area was 160 minutes.
In February 2023, 390 samples (per day 15 
samples) were monitored in sample collection unit, 
and it was found average sample transportation TAT 
from sample collection unit to laboratory area was 
79 minutes. User feedback was also collected to 
find the gap in the existing process which was listed 
in Table 1. After that the existing process flow was 
designed. Multiple Quality tool was used for 

showed a nidus of osteoid material with surround-
ing reactive sclerotic bone, confirming osteoid oste-
oma4 (showing in figure 7 A&B). After Surgery, 
Immediate pain relief was noted postoperatively. 
Partial weight-bearing began at 2 weeks, transition-
ing to full weight-bearing at 6 weeks following 
radiological confirmation of graft stability. Physio-
therapy focused on a range of motion exercises and 
quadriceps strengthening. The patient was asymp-
tomatic at 6 months follow-up, with no recurrence 
and full functional recovery.

DISCUSSION
Osteoid osteoma is a rare benign tumor character-
ized by a nidus of osteoid tissue surrounded by reac-
tive sclerotic bone5. The medial aspect of the distal 
femur is an uncommon site, which poses challenges 
in terms of accessibility and reconstruction due to its 
weight-bearing role and proximity to vital struc-
tures. Accurate localization is crucial for complete 
resection of the nidus while minimizing unnecessary 
bone removal6. In this case, chiseling allowed initial 
identification of the nidus, while K-wire marking 
and C-arm fluoroscopy ensured precise excision. 
These techniques are particularly important in areas 
where the nidus is obscured by reactive sclerosis. 
The mid-vastus approach provided optimal access to 
the medial distal femur while preserving the exten-
sor mechanism and minimizing soft tissue damage7. 
This approach is less invasive compared to tradition-
al medial approaches, with reduced postoperative 
morbidity. Cortico-cancellous allografts are com-
monly used to reconstruct defects after tumor exci-
sion in weight-bearing bones8. They provide imme-
diate structural support and facilitate integration 
with the host bone, as observed in this case. Mini-
mally invasive techniques such as CT-guided radiof-
requency ablation (RFA) are effective for smaller 
lesions in accessible locations. However, for larger 
or anatomically challenging lesions, surgical exci-
sion remains the gold standard9. This case demon-
strates that meticulous surgical planning, precise 
localization, and appropriate reconstruction can 
yield excellent outcomes, even in challenging loca-
tions like the distal femur.
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OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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Figure 3:  Cause-and-Effect Analysis (Fish Bone Diagram) of Preanalytical process

inpatient department, and it was observed average 
sample transportation TAT from in patient unit to 
laboratory area was 160 minutes.
In February 2023, 390 samples (per day 15 
samples) were monitored in sample collection unit, 
and it was found average sample transportation TAT 
from sample collection unit to laboratory area was 
79 minutes. User feedback was also collected to 
find the gap in the existing process which was listed 
in Table 1. After that the existing process flow was 
designed. Multiple Quality tool was used for 

Figure 4: Pareto Chart of Preanalytical process

Figure 5:  Phlebotomy Protocol Poster

INTRODUCTION
A flavivirus, the Zika virus (ZIKV), is carried by 
mosquitoes and shares similar features with other 
flavivirus like dengue, yellow fever, and West Nile 
virus1,2. About 20% of patients experience clinical 
signs of Zika virus infection, which include 
low-grade fever, arthralgia, conjunctivitis, and a 
maculopapular pruritic rash. Although most 
infections are asymptomatic, the Zika virus has 
been linked to severe thrombocytopenia, 
Guillain-Barré syndrome, and other congenital 
brain diseases, as well as other adverse pregnancy 

INTRODUCTION
A flavivirus, the Zika virus (ZIKV), is carried by 
mosquitoes and shares similar features with other 
flavivirus like dengue, yellow fever, and West Nile 
virus1,2. About 20% of patients experience clinical 
signs of Zika virus infection, which include 
low-grade fever, arthralgia, conjunctivitis, and a 
maculopapular pruritic rash. Although most 
infections are asymptomatic, the Zika virus has 
been linked to severe thrombocytopenia, 
Guillain-Barré syndrome, and other congenital 
brain diseases, as well as other adverse pregnancy 

outcomes3. The Zika virus has caused hypoxemic 
respiratory failure in rare instances 
incidence of pneumonia secondary due to ZIKV 
was mentioned in the literature in only few 
instances6.

CASE SUMMARY
A 70-year-old Bangladeshi hypertensive, 
non-diabetic male was admitted into Evercare 
Hospital Dhaka with the complaints of fever for 10 
days which was low grade in nature initially, not 
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OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

Figure 6:  a) sample rejection rate, b) percentage of wrong investigation order, c) Sample transportation time IPD & OPD 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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inpatient department, and it was observed average 
sample transportation TAT from in patient unit to 
laboratory area was 160 minutes.
In February 2023, 390 samples (per day 15 
samples) were monitored in sample collection unit, 
and it was found average sample transportation TAT 
from sample collection unit to laboratory area was 
79 minutes. User feedback was also collected to 
find the gap in the existing process which was listed 
in Table 1. After that the existing process flow was 
designed. Multiple Quality tool was used for 

outcomes3. The Zika virus has caused hypoxemic 
respiratory failure in rare instances 4,5, and the 
incidence of pneumonia secondary due to ZIKV 
was mentioned in the literature in only few 
instances6.

CASE SUMMARY
A 70-year-old Bangladeshi hypertensive, 
non-diabetic male was admitted into Evercare 
Hospital Dhaka with the complaints of fever for 10 
days which was low grade in nature initially, not 
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CASE SUMMARY
A 70-year-old Bangladeshi hypertensive, 
non-diabetic male was admitted into Evercare 
Hospital Dhaka with the complaints of fever for 10 
days which was low grade in nature initially, not 

associated with chills and rigors, without any 
diurnal variation. But his fever became high grade 
in nature for preceding 3 days and highest 
temperature recorded was 103ºF. He also had body 
ache, joint pain, loss of appetite and generalized 
weakness. He didn't have any joint pain, redness of 
eye, cough, chest pain, shortness of breath back 
then.
At the time of his admission his pulse was 78 
beats/min, temperature 98°F, blood pressure of 
100/70 mm Hg, respiratory rate of 20 
breaths/minute, oxygen saturation was 98% in 
room air, a vesicular breath without any additional 
sound, and a soft, non-tender abdomen without 
organomegaly. But one day after his admission, he 
developed shortness of breath as well as a fall in 
oxygen saturation for which he was shifted to 
critical care unit.
Initial investigations including complete blood 
count, Dengue antibody IgM (ELISA), X ray chest, 
urine profile was unremarkable except for raised 
CRP (6.1 mg/dl). But further investigations lead to 
positive ZIKV detected on RT-PCR of blood 
sample. His blood culture and urine culture, liver 
function test and renal function test were normal.
After shifting to critical care unit screening 
ultrasound revealed mild pleural effusion and basal 
consolidation on right side of chest and x ray chest 
showed features of pneumonitis (figure 01 and 02)
His CRP rose to 11.2 mg/dl, but there was no 

significant alteration of complete blood count and 
his respiratory panel PCR from nasal swab was 
negative for common bacterial and viral pathogen. 
Therefore, he was treated as ZIKV-induced hypoxic 
respiratory failure with pneumonitis with oxygen 
via high flow nasal cannula and intravenous 
antibiotics including injection meropenem three 
times daily. 
On subsequent days of his hospitalization, patient 
had significant clinical recovery with the 
improvements of radiological shadow, CRP, and 
NT pro-BNP (table 01). He was discharged on 14th 
day of his illness with stable hemodynamics.  

DISCUSSION
First discovered in 1947 in Ugandan sentinel rhesus 
macaque monkeys, ZIKV was first linked to human 
illness in 1952
have historically been found in South-East Asia and 
Africa. ZIKV is a single-stranded RNA virus, from 
Flaviviruses family and shares similarities with 
other vector-borne illnesses, especially dengue and 
chikungunya, in terms of epidemiology and 
transmission cycles
potential of carrying and spreading ZIKV, and A. 
aegypti and A. albopictus are recognized as key 
vectors in human transmission
The neurotropic and teratogenic potential of Zika 
virus infection is well known; commonly causes 
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OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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In February 2023, 390 samples (per day 15 
samples) were monitored in sample collection unit, 
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INTRODUCTION
Hyperthyroidism is characterized by the excessive 
production and persistent release of thyroid 
hormones, whereas thyrotoxicosis denotes medical 
conditions resulting from the increased impact of 
thyroid hormones on tissues1.The standard manage-
ment of Hyperthyroidism incorporates three prima-
ry options: antithyroid drugs, radioactive iodine 
(RAI) therapy, and thyroidectomy2.Any one of these 
modalities can be implemented, depending on the 
patient's preference and/or the physician's experi-
ence, according to the American Thyroid Associa-
tion and American Association of Clinical Endocri-
nologists' guidelines. However, a recent systematic 
review suggests that surgery might be the most 
effective option based on particular outcomes2,3.
In Asia and Europe, antithyroid medications are 
given preference as the initial treatment for Graves' 
disease (GD). However, extensive associated 
adverse effects (i.e., agranulocytosis or hepatotoxic-
ity) may occur, necessitating the cessation of these 
medications and the consideration of RAI therapy or 
surgical intervention2,3. To prevent potential transi-
tory exacerbation of thyrotoxicosis during or 
following RAI or surgery, it is essential for thyroid 

function to be at or near normal, necessitating 
supplementary therapy of thyrotoxicosis. Iodine 
solution is the most used adjuvant in this situation 
and is typically efficient in stabilizing thyroid func-
tion2. However, its effects are frequently ephemeral, 
and a phenomenon of escape may arise with 
prolonged usage. In individuals resistant to iodine 
solution, particularly those necessitating immediate 
surgery or at danger of organ failure due to thyrotox-
icosis, an alternative method is required for effec-
tive management of thyroid function. The elimina-
tion of circulating thyroid hormone through thera-
peutic plasma exchange (TPE) has been document-
ed as a beneficial adjuvant in these cases. 
We presented a case of a patient with Graves' 
disease who received successful sequential TPE and 
RAI. The effectiveness of TPE as a supplementary 
treatment in the management of GD is also exam-
ined.

CASE DESCRIPTION
A 26-year-old male patient had been diagnosed with 
Graves ’disease about 1 years ago and treated with 
maximum dose of carbimazole. Upon further enqui-

ry, the patient admitted in Dhaka Medical College 
Hospital with a history of weight loss, palpitations, 
tremors, and lack of sleep. Vital signs showed a 
heart rate of 130/minute, blood pressure of 
140/70mmHg, respiratory rate of 18/minute, and 
temperature of 98.8. Examination revealed an 
anxious patient with bilateral lid lag, large smooth 
goiter with a thyroid bruit, and tremors of upper 
extremities. Laboratory assessment revealed a 
suppressed TSH, high free T4(>3.43ng/dl), free 
T3(>22.8pg/ml), positive anti-thyrotropin receptor 
antibodies (TRab), and thyroid stimulating immu-
noglobulin (TSI). Thyroid study shows thyromega-
ly with uniform increased traced uptake.  But unfor-
tunately, patient was developed agranulocytosis and 
diagnosed as a carbimazole induced agranulocyto-
sis. Due to the agranulocytosis, antithyroid drugs 
were not an option, so RAI treatment was the next 
resort. Unfortunately, the free thyroid hormone 
level was still elevated and euthyroid state was 
required prior to RAI treatment, so another strategy 
was needed to correct the thyroid function.
Then patient was referred to transfusion medicine 
for therapeutic plasma exchange to control hyper-
thyroidism. Consequently, 3 courses of TPE were 
performed via right femoral vein catheterization. 
We used the MCS+ apheresis machine for 
exchange, and 1 volume of plasma exchange was 
done every alternate day, and 5% albumin was used 
as a replacement fluid. The patient responded well 
to TPE (Table 1) with no complications observed 
following TPE and successfully received RAI.

Table 1: Investigation Reports

 Before After 1st After2nd After3rd 
 TPE  Session  Session Session

FT3 >22.8 pg/ml >20pg/ml >19pg/ml >19pg/ml

FT4 >6.99 ng/dl >3.43 ng/dl >3.23 ng/dl >3.03 ng/dl

TSH-R positive
Antibody

Thyroid   Thyromegaly with uniformly increase tracer uptake
Study

DISCUSSION
Thyroxine (T4) exhibits the highest concentration 
of iodothyronines in plasma and is solely 
synthesized by the thyroid; triiodothyronine (T3) is 
predominantly generated (about 80%) from 
peripheral tissues through the deiodination of T4. 
T4 is approximately 68% bound to thyroxine 
binding globulin (TBG), 11% to transthyretin, and 
20% to albumin. T3 is 80% linked to 
thyroxine-binding globulin (TBG), 9% to 
transthyretin, and 11% to albumin. The significant 
protein binding facilitates the elimination of thyroid 
hormones during TPE 4.
TPE is an extracorporeal blood purification method 
utilized for the removal of big molecular substances 
from plasma5. Unlike dialysis, which is incapable of 
removing protein-bound compounds, TPE can 
effectively eliminate them6. The procedure entails 
circulating the patient's blood through a medical 
apparatus to separate the plasma, which is 
subsequently replaced with a colloid (albumin or 
plasma) or a mixture of crystalloid and colloid. TPE 
eliminates protein-bound thyroid hormones; the 
colloid utilized to substitute the plasma offers new 
binding sites for thyroid hormones, which are 
subsequently removed in the following TPE 
session7. In addition to thyroid hormones, TPE may 
facilitate the elimination of cytokines, deiodinase 
enzymes, and Graves' antibodies, contributing to the 
remission of thyrotoxicosis, Graves' 
ophthalmopathy, and pretibial myxedema8.
The application of TPE for the management of 
thyrotoxicosis was initially documented in the 
1970’s9. Three thyrotoxic patients, unresponsive to 
conventional antithyroid medications, exhibited 
favorable outcomes following therapeutic plasma 
exchange and subsequently received radioactive 
iodine therapy. Similarly, refractory thyrotoxicosis 
was a principal indication for therapeutic plasma 
exchange in previous studies3,10,11. Two to five 
sessions of TPE were given to individuals with GD 
or toxic nodular goiter when thyroidal 
hyperfunction was not regulated by antithyroid 
medications. TPE was used in certain cases when 
antithyroid medications were contraindicated due to 

undesirable effects such as agranulocytosis or 
hepatotoxicity11-13.
A retrospective multicenter study explored the 
effects of TPE in a large group of thyrotoxic patients 
10. Administration of TPE to 22 patients with 
thyrotoxicosis, comprising 9 with Graves disease 
and 13 with toxic nodules, resulted in clinical 
improvement in the majority (20/22; 91%). A mean 
of four TPE courses (range, 2-9 courses) were 
conducted prior to the initiation of RAI therapy or 
surgery, resulting in a 41.7% decrease in free T4 
levels. Our patient displayed a modest reduction in 
free T4 level after the three courses of TPE (43.34% 
reduction in free T4 from pre-TPE baseline).
Patients should often achieve a euthyroid state prior 
to RAI therapy or surgery to mitigate the adverse 
effects of hyperthyroidism14-16. TPE may serve as a 
secondary therapy when thyrotoxicosis is 
unmanageable through medical means or when 
immediate symptomatic relief is required. The 
patient was approved for TPE as there were no 
obvious contraindications, including hemodynamic 
instability, active infection, bleeding propensity, or 
allergic reactions to FFP or albumin17. Ultimately, 
RAI treatment was conducted as scheduled, despite 
the thyroid hormone levels remaining abnormal. He 
had no symptoms associated with thyrotoxicosis, 
and his thyroid hormone levels were not elevated 
(i.e., above three times the upper normal range); 
hence, RAI therapy was not contraindicated. 
Consequently, TPE facilitated the transition to RAI 
treatment without exacerbating thyrotoxicosis or 
inducing associated problems.

CONCLUSION
TPE serves as a valuable supplement in 
hyperthyroidism management, particularly in 
severe thyrotoxicosis cases with cardiac or 
neurological consequences, or when conventional 
antithyroid therapies are ineffective or 
inappropriate. TPE should be administered 
regularly until clinical improvement is observed. 

REFERENCES
1. S. Melmed, K. P. onsky, P. Larsen, andH. Kronenberg, 

Williams Textbook of Endocrinology,Elsevier, 12 editions, 
2011.

2. Bahn RS, Burch HB, Cooper DS, Garber JR, Greenlee 
MC, Klein I, Laur¬berg P, McDougall IR, Montori VM, 
Rivkees SA, et al.; American Thyroid Association; 
American Association of Clinical Endocrinologists. 
Hyperthyroidism and other causes of thyrotoxicosis: 
management guide lines of the American Thyroid 
Association and American Association of Clinical 
Endocrinologists. Endocr Pract 2011; 17: 456-520.

3. Pasimeni G, Caroli F, Spriano G, Antonini M, Baldelli R, 
Appetecchia M. Refractory thyrotoxicosis induced by 
iodinated contrast agents treated with therapeutic plasma 
exchange. A case report. J Clin Apher 2008; 23: 92-5.

4. C.Muller, P. Perrin, B. Faller, S. Richter, and F. Chantrel, 
“Role of plasma exchange in the thyroid storm,” 
Therapeutic Apheresis and Dialysis, vol. 15, no. 6, pp. 
522–531, 2011.

5. S. Jha, S. Waghdhare, R. Reddi, and P. Bhattacharya, 
“Thyroid storm due to inappropriate administration of a 
compounded thyroid hormone preparation successfully 
treated with plasmapheresis,” Thyroid, vol. 22, no. 12, pp. 
1283–1286, 2012

6. S. Koball, H. Hickstein, M. Gloger et al., “Treatment of 
thyrotoxic crisis with plasmapheresis and single pass 
albumin dialysis: a case report:Thoughts and progress,” 
Artificial Organs, vol. 34, no. 2, pp. E55–E58, 2010.

7. S. H.Min, A. Phung, T. J. Oh et al., “Therapeutic 
plasmapheresis enabling radioactive iodine treatment in a 
patient with thyrotoxicosis,” Journal of Korean Medical 
Science, vol. 30, no. 10, pp. 1531–1534, 2015.

8. C.Muller, P. Perrin, B. Faller, S. Richter, and F. Chantrel, 
“Role of plasma exchange in the thyroid 
storm,”Therapeutic Apheresis and Dialysis, vol. 15, no. 6, 
pp. 522–531, 2011.

9. Ashkar FS, Katims RB, Smoak WM 3rd, Gilson AJ. 
Thyroid storm treatment with blood exchange and 
plasmapheresis. JAMA 1970; 214: 1275-9.

10. Keklik M, Kaynar L, Yilmaz M, Sivgin S, Solmaz M, Pala 
C, Aribas S, Akyol G, Unluhizarci K, Cetin M, et al. The 
results of therapeutic plasma ex¬change in patients with 
severe hyperthyroidism: a retrospective multi¬center 
study. Transfus Apher Sci 2013; 48: 327-30.

11. Ezer A, Caliskan K, Parlakgumus A, Belli S, Kozanoglu I, 
Yildirim S. Pre¬operative therapeutic plasma exchange in 
patients with thyrotoxicosis. J Clin Apher 2009; 24: 111-4.

V. Role of plasma exchange in autoimmune hyperthyroid-
ism complicated by severe tiamazol -induced cholestatic 
jaundice. Transfus Apher Sci 2013; 49: 354-6.

13. Aydemir S, Ustundag Y, Bayraktaroglu T, Tekin IO, 
Peksoy I, Unal AU. Fulminant hepatic failure associated 
with propylthiouracil: a case report with treatment 
emphasis on the use of plasmapheresis. J Clin Apher 2005; 
20: 235-8.

14. Cooper DS. Hyperthyroidism. Lancet 2003; 362: 459-68.
15. Fisher JN. Management of thyrotoxicosis. South Med J 

2002; 95: 493-505.
16. Houghton SG, Farley DR, Brennan MD, van Heerden JA, 

Thompson GB, Grant CS. Surgical management of 
amiodarone-associated thyrotoxicosis: Mayo Clinic 
experience. World J Surg 2004; 28: 1083-7.

17. Mokrzycki MH, Kaplan AA. Therapeutic plasma 
exchange: complications and management. Am J Kidney 
Dis 1994; 23: 817-27.

OBJECTIVES
The objective of this study is to identify the gaps in 
the preanalytical phase of diagnostic services. It 
was aimed tominimize the errors by developing and 
implementing effective quality initiatives through-
out the hospital within the first quarter of 2024.  It 
was targeted to reduce sample rejection rate below 
2%, to reduce wrong investigation input rate below 
1% and to maintain sample transportation TAT for 
impatient unit within 120 minutes and for sample 
collection unit within 60 minutes and increase user 
satisfaction rate by 10%.

METHODOLOGY
Activity
Hospital wide quality improvement project was 
initiated from August 2023 and continued till Octo-

ber 2023. A multidisciplinary team was formed 
engaging delegates from Quality Assurance, Labo-
ratory medicine, Medical, Nursing and Information 
technology (IT) departments. Retrospective data 
was collected from February to July 2023. In this 
time frame a total of 561954 tests were performed. 
Among them 115 samples were rejected due to vari-
ous factors listed in (Table 1) and it was observed 
that the average sample rejection rate was 2.56%.  A 
total of 139 wrong inputs were given in HIS (Hospi-
tal Information System) for laboratory test and 
investigation order error rate was 1.65% from 
February to July 2023. An internal audit was 
conducted by the quality assurance along with labo-
ratory department to monitor sample transportation 
time. In January 2023, 260 samples (per day 10 
samples) were tracked in multiple locations of the 

analysis to find the root cause of the problem such 
as Fishbone diagram, Pareto chart, Flow chart 
(Figure 3 & 4). 

Initiatives
Below mentioned effective quality initiatives were 
taken by project team members with the help of 
relevant departments and implemented throughout 
the hospital such as:
• Order of Draw/ Phlebotomy protocol poster 

was created and made available in all nurse 
stations and sample collection unit to avoid any 
sample collection related error (Figure 5)

• Vacutainers details (appropriate name & clour 
of the vacutainers) were incorporated in hospital 
information system with the help of the IT 
department, so that staff can choose appropriate 
container for specimen collection.

• Investigation input access was restricted to 
physicians only, to avoid Inappropriate test 
ordered.

• Level wise dedicated patient care attendants 
for sample transportation for admitted patients. 
Ensured hourly dispatch of specimens from the 
sample collection unit by dedicated PCA for   
OPD patients. 

• Single point sample receiving area in the 
laboratory to receive and verify the samples.

• Introduce Lab Register and ensure proper 
recording of samples. Laboratory staffs 
document after receiving & verifying the 
samples.

• Strengthening training & refreshers training 
for nurses regarding sample collection process 
by laboratory physician

RESULTS
The new process was monitored for 6 months from 
November 2023 to April 2024, and below 
mentioned outcomes were observed.
• Reduced sample rejection rate from (2.56% to 

1.5%) (Figure 6a) as phlebotomy protocol poster 
was created and made available in all nurse 
stations and sample collection units for staff 
educational purposes. “Vacutainers details” 
(appropriate name & color of the vacutainers) 
were also incorporated in hospital information 
system so that staff can choose appropriate 
container for specimen collection.

• Reduced wrong investigation input related error 
from 1.65% to 0.8% (Figure 6b) as Investigation 
input access was restricted. Now only physicians 
can access for investigation input in HIS. 

• Achieved sample transportation TAT 119.9 
minutes (Figure 6c) for inpatient department, by 
ensuring Level wise dedicated patient care 
attendants for sample transportation for 
admitted patients. 

• Maintaining sample transportation TAT 59.2 
minutes (Figure 6c) for sample collection 
department by ensuring hourly dispatch of 
specimens by dedicated patient care attendants 
from the sample collection unit.

• Increase user satisfaction rate 10% by reducing 
delay as introduced single point sample 
receiving area in the laboratory to receive and 
verify the samples and quickly prepare the 
sample for test and introduced Lab Register for 
user department to avoid loss and misplaced of 
samples.

DISCUSSION
Now a days, Clinical care is inevitably dependent 
on laboratory results for diagnosis, prognosis 
and/or treatment decisions. Delayed, incorrect or 
missed diagnosis can prolong illness and 
sometimes cause disability or even death. Correct 
and timely diagnosis is the first step to preventative 
interventions and effective treatment. The 
accuracy, precision, and speed of laboratory testing 
are vital components of clinical care. A diagnostic 

error is the failure to establish a correct and timely 
explanation of a patient’s health problem, which 
can include delayed, incorrect, or missed 
diagnoses, or a failure to communicate that 
explanation to the patient4. The magnitude of 
diagnostic errors is profound, accounting for nearly 
16% of preventable patient harm in all healthcare 
settings5. Laboratory testing is a highly complex 
and multistep process. There are three phases of 
Laboratory testing process6 such as
• Preanalytical phase. Selecting the appropriate 

test, obtaining the specimen, labeling it with the 
patient’s name, providing timely transport to 
the laboratory, registering receipt in the 
laboratory, and processing before testing.

• Analytical phase. Performing the test and 
interpreting the result.

• Postanalytical phase. Preparing a report 
detailing the result and its interpretation, 
authorizing the report, and transmitting the 
report to the clinician so that the clinician can 
institute appropriate action.

Clinical laboratories have long focused their 
attention on quality control methods and quality 
assessment programs dealing with analytical aspects 
of testing. Therefore, errors inside the clinical lab 
have decreased significantly over recent years due to 
the increasing automation of laboratory processes. 
The more recent surveys on errors in laboratory 
medicine conclude that mistakes originate more 
frequently in the pre-analysis stages outside of the 
laboratory. According to ISO 15189:2007, 
pre-analytical components are defined as steps 
“beginning with the clinician's request and including 
the examination requisition, patient preparation, 
collection of the primary sample, transportation to 
and inside the laboratory, and ending when the 
analytical examination procedure begins”7. Each of 
these steps are inclined to errors that can occur at any 
stage, which can potentially generate erroneous 
results and finally endanger patient safety. Errors 
that occur during the preanalytical phase can 
significantly impact the accuracy of test results and 
it starts with physician test request to the beginning 
of the analysis phase. Preanalytical errors can 

happen both within the laboratory and outside the 
direct control of the laboratory such as:
Outside the laboratory:
• Incorrect test requests
• Patient misidentification
• Poorly labelled containers
• Using inappropriate containers
• Issues with sample collection and transportation
• Inadequate sample volume ratio or insufficient 

sample volume
• Collecting a specimen from an infusion route.

Within the laboratory:
• Errors in the sorting and routing of specimens
• Mistakes in transferring samples between 

containers (pour-off errors)
• Labelling inaccuracies
Safe care begins with proper identification of the 
patient. Incorrect patient identification causes diag-
nosis error and may result in patient harm. Accord-
ing to International Patient Safety Goals, Joint 
Commission International, Patients need to be iden-
tified before performing diagnostic procedures and 
at least two patient identifiers are required to identi-
fy the patient and to label the elements associated 
with the patient’s care and treatment plan8. ID band 
containing Full name and Unique Hospital Identifi-
cation Number (UHID) are used as a patient identi-
fier in Evercare hospital Dhaka. EHD provides 
wrist band to all patients both in IPD and OPD 
settings. Staff identify the patient with two identifi-
ers before performing diagnostic procedures and 
providing treatment. Proper sample collection and 
handling is an integral part of a valid laboratory test 
result. Specimens must be obtained using proper 
phlebotomy techniques. There were many incidents 
reported regarding sample rejection due to inappro-
priate techniques being used or insufficient samples 
being collected etc. All blood collection tubes must 
be filled to the FILL LINE to prevent dilution of 
blood components. It is important to draw the 
correct amount of blood (fill the tube up to FILL 
LINE) to obtain the proper ratio of anticoagulant to 
blood. Therefore “Order of Draw” / Phlebotomy 

protocol poster was created and made available in 
all nurse stations and sample collection unit to miti-
gate sample collection related error. Nursing staff, 
mostly new nurses of Evercare Hospital Dhaka 
complained about facing difficulties to choose 
correct vacutainer for the samples. They must 
contact lab personnel to confirm the correct 
vacutainer for the specimen. It was time consuming 
and difficult to reach lab personnel.  With the help 
of the IT department “Vacutainers details” were 
incorporated in hospital information system (HIS) 
so that staff can choose correct container for speci-
men to avoid any error. Appropriate name & colour 
of the vacutainers are visible in system when inves-
tigation order is placed in hospital information 
system (HIS). Sample shall be properly labeled and 
identified prior to transportation. All specimens 
received in the laboratory must have a permanently 
attached label with a minimum of the following 
information in the form of a computer-generated 
label:
• Patient's name 
• Medical Record Number or UHID number
• Lab Id or Bill no.
• Date and time of collection
The integrity of samples is time-sensitive, and they 
need to be analyzed within a certain period. Proper 
precautions should follow to maintain the integrity 
of samples at all stages of transportation. Prolonged 
turnaround time causes delayed diagnosis and treat-
ment. It may extend hospital stay and increase the 
cost of health care. Few initiatives were taken to 
minimize the sample transportation delay. It was 
decided that samples should be transported to the 
respective laboratory by the assigned personnel 
within 2 hours after collection.  For In patient 
department level wise dedicated patient care atten-
dants were assigned to maintain thecompliance. For 
outpatient department samples are dispatch hourly 
by dedicated patient care attendants to maintain the 
sample transportation time within 60 minutes. The 
sample shall be transported in proper containers 
with special precaution for leaks, breaks and spill-
age. Lab Register is introduced to avoid loss and 
misplaced samples. Laboratory staff ensure proper 

documentation after receiving & verifying the sam-
ples. In Evercare hospital, there are six different 
clinical laboratories. Patient care attendant (PCA) 
distributed all the samples to different laboratories 
which is one of the contributing factors for transpor-
tation delay. There is no dedicated place to receive 
the samples.
Single point sample receiving area in the laboratory 
is selected to receive and verify the samples to avoid 
extra time.   Training regarding phlebotomy protocol 
should be conducted on a regular basis to minimize 
error in preanalytical phase of laboratory testing 
process.

CONCLUSION
Laboratory testing is a complex process. Accurate 
performance of all the steps included test ordering, 
sample collection, identification, transport, sample 
preparation, analysis, test reporting, interpretation 
and action is essential to ensure safe patient care. 
Unfortunately, each of these steps is vulnerable to 
errors, which finally jeopardize patient safety. 
Training, supervision,continuous monitoring of 
quality measures also helps to minimize the chances 
of laboratory error significantly. Modern laborato-
ries should voluntarily obtain accreditation from 
national or international regulatory agencies to 
maintain the standards for test results. Country’s 
laws and regulations should follow to avoid any 
legal consequences. Correct and timely diagnosis is 
the first step to preventive intervention and effective 
treatments. So, this year world health organization 
(WHO) selected the theme for world patient safety 
day 2024 is “Improving diagnosis for patient 
safety” with the slogan “Get it right, make it safe!” 
highlighting the critical importance of correct and 
timely diagnosis in ensuring patient safety and 
improving health outcomes.  On 17th Septem-
ber,2024 Evercare hospital Dhaka celebrated World 
Patient Safety Day, to raise awareness and foster 
collaboration between patients, health workers, 
policymakers and health care leaders to improve 
diagnosis for patient safety. The role of laboratory 
medicine is indispensable for the healthcare indus-
try. It is a fundamental component for delivery of 

safe and quality care to the patient. Strong leader-
ship, qualified staff, modern automated equipment, 
well-defined standards, training, and responsibili-
ties are required for further developments in the 
clinical laboratories. Together we can make health 
care safer for everyone.

LIMITATIONS
Despite recent developments, there are still many 
challenges. It is difficult to maintain the proper 
sample collection process due to higher staff attri-
tion rates, especially for nursing staff. Clinical 
correlations with laboratory reports are not possible 
sometimes due to unavailability of electronic medi-
cal records.Lot of manual work is done which 
increases the chances of error.
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inpatient department, and it was observed average 
sample transportation TAT from in patient unit to 
laboratory area was 160 minutes.
In February 2023, 390 samples (per day 15 
samples) were monitored in sample collection unit, 
and it was found average sample transportation TAT 
from sample collection unit to laboratory area was 
79 minutes. User feedback was also collected to 
find the gap in the existing process which was listed 
in Table 1. After that the existing process flow was 
designed. Multiple Quality tool was used for 

INTRODUCTION
Intranasal meningoencephaloceles are rare entities 
characterized by the herniation of cranial contents 
into the nose through a skull-based defect. The 
contents can consist of meninges alone, which are 
called meningoceles or can also include brain 
tissue, which is known as meningoencephaloceles. 
This condition is usually congenital but can be 
traumatic, or spontaneous origins1. 
With the advancement of nasal endoscopic surgery 
and high-resolution scans, more accurate 
localization of a defect and successful endoscopic 
excision of the nasal mass and repair of the cranial 
defect has become possible making the endoscopic 
technique more popular among ENT surgeons as 
well as Neurosurgeons. Also, nasal endoscopic 
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surgical approaches avoid the risks of craniotomy, 
along with cosmetically acceptable surgery
We report a case of congenital nasal meningoen
cephalocele in a 2 year 4-month- old child with 
CSF rhinorrhea. The present study concerns the 
pediatric patient successfully operated on for nasal 
meningocele via an endonasal endoscopic (EE) 
approach. This case illustrates the clinical and ther
apeutic aspects of congenital nasal meningocele 
and highlights the interest in the EE technique.

CASE PRESENTATION
A 2-years 4-month-old male child was admitted to 
the pediatric medicine ward with fever and 


