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Introduction: The concept of Entrustable Professional Activities 
(EPAs) is central to competency-based medical education, which 
enables the assessment and guidance of learners in clinical 
settings. While EPAs have been widely adopted in various 
medical specialties, their application in hematopathology training 
remains underexplored. This study aimed to develop and validate 
a set of Entrustable Professional Activities (EPAs) tailored for 
hematology training in pathology residency programs.
Methods: This cross-sectional Delphi study was conducted in 
2023 at Aga Khan University Hospital, Pakistan, to seek consensus 
for EPAs. Sixteen essential EPAs for hematology postgraduate 
education were identified through literature review and faculty 
expertise, aligning with core ACGME competencies. Teaching/
learning and assessment strategies were detailed for each EPA. 
The modified Delphi method, involving two iterative rounds, was 
employed to achieve expert consensus. The panel comprised 22 
experts, 16 of whom participated from various institutions.
Results: In the first Delphi round, 14 out of 16 EPAs reached the 
desired consensus of more than 80%, along with certain teaching/
assessment strategies. The second round aimed to finalize 
consensus on the remaining items. Two EPAs related to Platelet 
Function Disorders and Von Willebrand Disease failed to reach 
the predefined consensus criteria. Lectures as a teaching strategy 
and certain assessment strategies also lacked consensus. The 
study concluded with the acceptance and finalization of 14 EPAs 
and their associated teaching and assessment strategies.
Conclusions: The study identified essential EPAs, competencies, 
and effective teaching and assessment strategies. This collaborative 
effort advances hematology medical education and guides 
curriculum development, preparing competent hematologists for 
the unique context of the Pakistani and related healthcare systems.
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Introduction

The concept of competency-based medical 
education (CBME) has gained worldwide 

recognition as a driving force for innovation in 
medical training curricula, in both undergraduate 
and postgraduate (PG) medical education (1). 
CBME reflects a paradigm shift from time-
bound to outcome-driven and learner-centered 
framework (2). The concept of Entrustable 
Professional Activities (EPAs) was introduced 
to enable the implementation of CBME, with 
the aim of guidance and assessment of learners 
combined with patient care in clinical settings (3).

Operational Definition of EPA: As introduced 
and defined by Olle ten Cate, an EPA is “a unit of 
professional practice that can be fully entrusted to 
a trainee, as soon as he or she has demonstrated 
the necessary competence to execute this 
activity unsupervised” (3). The EPAs framework 
facilitates clinical educators and learners in 
progressive attainment of their autonomy and 
responsibility that ultimately prepares them for 
unsupervised practice of essential tasks in their 
professional practice (4).

The EPA-based assessment is structured 
to delegate critical tasks while maintaining 
a predetermined level of supervision. The 
assessment of the trainee mainly aims to measure 
the extent of supervision necessary for an EPA, 
as per the five designated EPA levels (3, 4).

Various accrediting bodies, including the 
Canadian Medical Education Directives for 
Specialists (CANMEDS) and Accreditation 
Council for Graduate Medical Education 
(ACGME) have successfully developed and 
implemented a competency-based framework 
and very recently the EPAs (2, 5). Academic 
institutions across the globe that have incorporated 
Entrustable Professional Activities (EPAs) 
into undergraduate and postgraduate medical 
education have systematically adapted and 
validated these activities to reflect their cultural 
frameworks, healthcare delivery models, and the 
specific needs of their patient populations (6).

While EPAs have been established for 
several medical subspecialties, there is a dearth 
of literature on their application to pathology 
residency, especially in hematology training 
(7). It is important to note that a uniform set of 
core EPAs cannot be universally implemented 
without due consideration of local contexts 
and healthcare systems. Medical institutions 
planning to integrate EPAs into their curricula 
must undertake their own EPA development 
process that considers their country’s unique 
circumstances. The limited EPA research in 
Asia, particularly in low- and middle-income 

countries, highlights the need for studies that 
consider cultural and regional variations in the 
development or implementation of EPA (5). In 
2020, the Department of Anaesthesiology at Aga 
Khan University, Pakistan, conducted a study 
to reform its postgraduate training program 
by implementing competency-based medical 
education, integrating simulation-based teaching, 
and utilizing assessment tools such as entrustable 
professional activities and daily clinical 
evaluations to enhance educational outcomes 
(8). Moreover, there is a scarcity of evidence on 
expert consensus regarding the identification of 
core EPAs and corresponding competencies for 
postgraduate hematology residency programs in a 
low-resource setting such as Pakistan. Moreover, 
implementing EPAs is hindered by cultural 
resistance to new teaching methods, a lack of 
supportive policies, and resource constraints (9). 
The research question was “What are the essential 
EPAs in hematology and what should be their 
teaching, learning, and assessment strategies as 
per the consensus of the experts.” The objective 
of the study was to develop essential EPAs and 
their respective competencies, teaching, and 
assessment strategies for hematology residency 
programs in Pakistan, through expert consensus 
using a modified Delphi method.

Methods
The study was conducted at the Section 

of Hematology and Transfusion Medicine, 
Department of Pathology and Laboratory 
Medicine, Aga Khan University Hospital 
(AKUH), Pakistan. 

The Aga Khan University Hospital (AKUH) 
in Pakistan has evolved into a global institution 
with a strong focus on improving healthcare 
standards and addressing healthcare needs 
in the developing world (10). The College of 
Physicians and Surgeons in Pakistan (CPSP) is 
primarily responsible for postgraduate medical 
education and training. It offers Fellowship 
training in 88 specialties and Membership 
in 22 various specialties, which are among 
the highest levels of certification for medical 
professionals in Pakistan. The CPSP offers two 
Hematology training pathways: 1) Hematology, 
for candidates who have passed the Fellow of 
College of Physicians and Surgeons (FCPS) 
Part I written exam in Pathology and complete 
4 years of specialized training in Laboratory 
Hematology, and 2) Clinical Hematology, for 
Fellows (FCPS Part II cleared) in Medicine, 
Pediatrics, or Medical Oncology, or those who 
have passed the FCPS Part I in Medicine and 
Allied fields and completed a two year training, 
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i.e. Intermediate Module (IMM) in the mentioned 
specialties. The Postgraduate Medical Education 
(PGME) program at AKUH has been a pioneer 
in the field of medical education in Pakistan, 
with AKUH’s systems and processes influencing 
PGME across the country. The PGME programs 
offered at AKUH include residency programs in 
34 specialties, recognized by CPSP, along with a 
1-year internship and various fellowship programs 
(10). This also includes residency programs in 
Pathology across four specialties: 1) Hematology, 
2) Histopathology, 3) Chemical Pathology, and 4) 
Microbiology. Recently, the PGME department 
and its five residency programs at AKUH in 
Karachi, Pakistan, have been accredited by 
the ACGME-International, making it the first 
institution in South Asia to receive this benchmark 
recognition. Competency-based curricula 
are being developed and implemented for all 
postgraduate programs at AKUH as a pioneer and 
being the first of its kind in Pakistan (10). Hence, 
the residency training in Hematology, offered 
by the Section of Hematology, Department of 
Pathology and Laboratory Medicine at AKUH, 
is not an exception.

Identification and elaboration of EPAs
Before the development of the questionnaire 

and Delphi study, 16 essential EPAs were 
identified and elaborated by a group of in-house 
hematology faculty at the Department of Pathology 
and Laboratory Medicine, AKUH, with group 
consensus. Each group member performed an 
extensive literature search and reviewed the 
available relevant articles regarding competency-
based assessments and entrustable professional 
activities in hematology. An extensive evidence-
based literature review, faculty experience, and 
expertise were utilized to identify these most 
specific and essential tasks related to hematology 
postgraduate education, which could be described 
as EPAs. Each EPA was elaborated into specific 
requirements and components of knowledge, skill, 
and attitude (KSA). These components were then 
matched with the six core ACGME competencies 
of medical knowledge (MK), patient care (PC), 
interpersonal and communication skills (IP&CS), 
practice-based learning and improvement (PBL&I), 
professionalism (P), and systems-based practice 
(SBP) (11). The level of supervision for EPAs was 
set to Level 4, where residents from PG years 1-4 
will be allowed to practice unsupervised during 
their postgraduation residency training as specified 
(4). Additionally, multiple teaching/learning and 
assessment strategies for each of these EPAs were 
also identified. The EPAs were reviewed by four 
content specialists and two medical educationists 

for content validation and to ensure that the desired 
attributes of EPAs were met.

Study Design
The modified Delphi Rounds

For this cross-sectional study, a modified 
Delphi method was employed as an expert 
consensus approach, which consisted of two 
iterative rounds. The Delphi study is a structured 
and anonymous iterative process that involves 
collecting judgments from experts, using a series 
of questionnaires with controlled feedback until 
a group consensus is reached (12) A predefined 
criteria for consensus of EPA was set to conclude 
where at least 80% agreement was required from 
the participants on the top two measures (i.e., 
“extremely important” or “very important”), 
median≥4, inter-quartile range (IQR)≤1 (12, 13). 
For teaching/learning and assessment strategies 
consensus was defined as ≥80% agreement as 
selection.

Selection of Experts
To account for potential dropouts in the 

rounds, a total of 22 experts were invited using 
purposive sampling techniques to enter the study 
by an individual email or a phone call; out of 
them, 16 experts across 13 institutions agreed to 
participate and were included in the study. The 
experts were identified as Hematology faculty 
involved in the Hematology residency program 
at multiple institutions nationwide. They were 
defined as consultant hematologists as a Fellow 
of College of Physicians and Surgeons (Pakistan) 
and /or Fellow of Royal College of Pathology 
(UK) or with equivalent qualification, involved 
in the teaching and assessment of postgraduate 
(residency) training in Hematology, with a 
minimum of two years of teaching/academic 
experience.

Data Collection
The data for this study was collected using 

an online Google form, and the participation 
of the experts was entirely voluntary and with 
their consent. The participants were invited 
via email, which provided them with a detailed 
explanation of the study’s purpose and the online 
questionnaire link. An online questionnaire 
was developed seeking some demographic 
details and incorporating all identified EPAs 
and their components, such as knowledge/skill 
statements, competencies, teaching and learning, 
and assessment strategies. The participants were 
expected to respond using a 5-point Likert scale 
(ranging from 1= “not at all important,” to 5= 
“extremely important”) for EPAs and select 
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educational and assessment strategies for their 
consensus. In the first round of Delphi, each 
item of EPA and its elaboration and components 
on the questionnaire were followed by an 
additional open-ended question, allowing the 
experts to add any suggestions or new items if 
required. Similar methodology was used in the 
second round to seek consensus on any newly 
suggested items by the panelists or on the items/
components that did not reach consensus in the 
first round. Data were anonymized, secured, and 
was only accessible to the investigators, with the 
confidentiality of participants assured. The study 
entire methodology is displayed in the flowchart 
(Figure 1).

Data Analysis
The data were analyzed using IBM Statistical 

Package for the Social Sciences (SPSS) version 19 
to determine the frequencies and percentage of 
agreement, and STATA (STATA 17, StataCorp, 
College Station, TX) was used to determine 
the mean and SD values. Cronbach’s alpha was 
determined for reliability, and Wilcoxon rank-sum 
and independent t test were used to determine the 
response stability of the Delphi rounds.

Ethical considerations and consent to participate 
Ethical approval was obtained from the 

institutional ethical review committee (ERC # 

2022-7797-23361) of Aga Khan University before 
starting the study. Informed consent was taken 
from all participants before enrollment in the 
study.

Results
A total of 16 experts across 13 national 

institutions participated in the first round of 
Delphi with a response rate of 72.7%. The 
participants included 10 (62.5%) females and 6 
(37.5%) males, as shown in Table 1, which also 
shows other demographics. The participants 
were representatives of various institutions from 
all major cities of three provinces across the 
country and included 14 FCPS, 1 Diplomat of the 
American Board of Pathology, and 1 FRCPath. 
Two experts were additionally qualified as 
Fellows of the American College of Physicians 
(FACP) and master’s in health Professions 
Education (MHPE), respectively. The mean 
work experience of expert panelists as the faculty 
was 9.81 years±6.5 SD. Ten experts had a mean 
experience of 4.94 years±7.2 SD as residency 
program directors (PD). The Cronbach’s Alpha 
of the questionnaire was found to be 0.85.

Delphi Round 1
In the first round, 14 out of 16 listed EPAs 

reached consensus as per pre-defined criteria 
(percentage agreement≥80%, median≥4, IQR≤1). 

Figure 1: Flow chart showing the complete study process



Rehman J et al.Cognitive Error Styles in Midwifery Students

J Adv Med Educ Prof. October 2025; Vol 13 No 4326 

The two EPAs that did not reach consensus were 
Platelet function disorders (PFDs): Diagnosing 
Qualitative Platelet disorders for resident PGY-1 
and Von Willebrand Disease (VWD): Diagnosing 
Willebrand Disease for resident PGY-2, with each 
achieving an overall percentage of agreement 
of 75%. As for teaching strategies, desired 
consensus was readily achieved for strategies 
like demonstrations, supervised practice and 
reporting, case/slide-based learning, etc., but not 
achieved for lectures, ambulatory care in most 
EPAs. The assessment strategies that achieved 
the desired consensus mainly included case-
based discussions (CBD), direct observations of 
procedural skill (DOPS), and slides preparation 
or comprehensive reporting, for many EPAs in 
this round. Eleven assessment strategies did not 
reach consensus in this round. There were no new 
suggestions for the items to be added except for 
a CBD and MCQs as assessment strategies for 
two of the EPAs.

Delphi Round 2
In round 2, all sixteen participants who 

participated in the first round were administered 
the modified online questionnaire, to seek 
consensus on the newly added item and on 
those items (EPAs, teaching, and assessment 
strategies) for which consensus was not achieved. 
The response rate was 81.25% as 13 out of 16 
experts participated in the second round. The 
questionnaire also reported the achieved 
consensus from round 1 for each item. By the end 

of the second round, the EPAs that had failed to 
reach consensus still failed to meet the established 
criteria for acceptance. These two EPAs included 
Platelet function disorders (PFDs): Diagnosing 
Qualitative Platelet disorders for resident PGY-1 
and Von Willebrand Disease (VWD): Diagnosing 
Willebrand Disease for resident PGY-2. Although 
both EPAs were considered ‘very important’ by 
most of the participants, the overall percentage of 
agreement for both had reached 62% and 77% only 
(Figure 2) compared to 75% for both in Round 
1 of the Delphi process. In teaching strategies, 
lecturers still could not achieve a consensus for 
most of the EPAs, whereas 7 out of 11 assessment 
strategies from round 1 in various EPAs now 
attained consensus in the second round.

The response stability of the two Delphi 
rounds was determined and it was found to be 
insignificant with a p-value of <0.05, as shown 
in Table 1.

Thus, the Delphi rounds were concluded 
with the acceptance and finalization of 14 EPAs 
and their respective teaching and assessment 
strategies, as shown in Table 2.

Discussion
This study illustrates systemic identification 

of essential EPAs and associated competencies in 
the context of laboratory hematology residency 
in Pakistan. In a 2024 study by Bryant, et al., 
Entrustable Professional Activities (EPAs) in 
Pathology residency contributed to clarifying 
performance expectations, offering more 

Table 1: Response Stability of Delphi rounds 1 and 2
Total Round 1 Round 2 p

EPA 3: Platelet function disorders (PFDs) 
Diagnosing Qualitative Platelet Disorder

Median (IQR) 4 (1) 4 (0) 4 (1) 0.66
Mean±SD 3.72±0.88 3.75±0.93 3.69±0.85 0.86

EPA 7: Von Willebrand Disease (VWD) 
Diagnosing Willebrand Disease For resident:

Median (IQR) 4 (1) 4 (1) 4 (1) 0.85
Mean±SD 4.10±0.77 4.13±0.81 4.08±0.76 0.87

Data is presented as Mean±SD and Median (IQR)

Figure 2: A 5-point Likert scale depicting the distribution of EPAs that did not reach > 80% consensus
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precise formative and summative feedback to 
residents, and improving program directors’ 
insights into residents’ strengths and areas 
for growth, thereby enhancing the overall 
feedback process and fostering better resident 
development (14). Sibtain, et al., conducted a 
study that evaluated a novel workplace-based 
assessment (WBA) model implemented in a 
postgraduate chemical pathology residency 
program at Aga Khan University, Pakistan, 
demonstrating its effectiveness in enhancing 
formative assessment, feedback quality, and 
trainee satisfaction. The findings suggested 

that this model can be adapted to other 
pathology specialties, including hematology, 
to support competency-based education and 
the development of Entrustable Professional 
Activities (EPAs) (15). In compliance with 
regulatory bodies personnel and testing 
requirements, Cotta CV, et al., did not report 
any adverse impact on test turnaround time of 
non-critical peripheral blood and body fluid 
reviews (16). In another study, the effect of EPAs 
on 3 transfusion reactions was evaluated (17). 

During this study, seven faculty members 
from our institution actively participated in 

Table 2: Details of approved EPAs with KSA components, ACGME competencies, teaching/learning strategies and assessment 
methods
EPA Title and 
Description

KSA components ACGME 
competencies

Teaching & 
Learning 
strategies

Assessment 
methods for 
entrustment by 
the end of Year

PGY-1
1. Anemias and 

Malaria: 
Diagnosing common 
anemias and malaria 
for resident PGY-
1 achieved the 
required consensus.

Discuss pathophysiology of iron 
deficiency anemia, megaloblastic anemia, 
and malaria. 

MK • Case/slide-
based learning
• Reporting 
under 
supervision
• Lectures
• Journal club/
guidelines 
presentation

• Preparation 
of two 
comprehensive 
patient reports 
for each 
diagnosis 
• Two 
satisfactory 
assessments 
on case-based 
discussions for 
each diagnosis.

Interpret complete blood count 
hemograms.

MK, PC

Identify morphology of hematopoietic 
cells and malarial species on blood films 
under microscope. 

MK, PC

Demonstrate understanding of 
Laboratory’s software -integrated 
laboratory information management 
system (ILMS).

SBP

Identify key components of a report and 
understands the importance of complete 
pathology report for optimal patient care.

PC

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing patient results. 

P

2. Collection and 
storage of blood 
components:
Collecting blood 
from a healthy 
blood donor, proper 
handling and storage 
of blood products.

Discuss various conditions leading to 
acceptance or deferral of a blood donor. 

MK • Supervised 
practice
• Demonstration

Viva

Demonstrate process of preparing, 
screening and storing various blood 
components.

MK

Describe complications associated with 
blood donation for patient safety.

MK, PC

Describe measures utilized for 
maintaining quality of blood products in 
blood bank.

MK,SBP,PC

Guide further course of action to a 
deferred donor based on best available 
evidence.

MK,PBL-I

3. Bone marrow 
procedure:
Confirming the 
indication and 
performing the bone 
marrow procedure.

Identify relevant patient information 
especially in relation to indications, 
contraindication, and complications of the 
procedure. 

MK,PC,SBP • Supervised 
practice
• Demonstration

Two satisfactory 
performances 
on Direct 
Observation 
Procedural Skill 
(DOPS)

Demonstrate correct technical procedure. MK,PC
Apply knowledge of the ethical principles 
underlying explanation of the procedure 
to the patient and need for patient privacy.

IP&C,P

Obtain informed consent. IP&C,P
Safely perform the procedure as per SOP. MK,PC,SBP
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EPA Title and 
Description

KSA components ACGME 
competencies

Teaching & 
Learning 
strategies

Assessment 
methods for 
entrustment by 
the end of Year

PGY-2
4. Leukemias

Diagnosing and 
reporting acute and 
chronic leukemias.

Discuss pathophysiology of Acute 
lymphoblastic leukemia, Acute myeloid 
leukemia, Chronic myeloid leukemia and 
Chronic lymphocytic leukemia.

MK,PC • Reporting 
under 
supervision 
• Case-based 
learning
• Supervised 
practice

Preparation of 
comprehensive 
bone marrow 
reports, two 
reports for each 
diagnosis (Total 
eight reports)

Identify morphology of hematopoietic 
cells in bone marrow aspirate.

MK,PC

Identify morphological features in bone 
trephine biopsy.

MK,PC

Identify key components of a report and 
understands the importance of complete 
pathology report for optimal patient care.

PC

Demonstrates understanding of 
Laboratory’s software-ILMS.

SBP

Guide further diagnostic workup based on 
best available evidence.

MK,PBL-I

Acknowledge the responsibility of timely 
completing test results.

P

5. Hemoglobinopathies:
Diagnosing common 
hemoglobinopathies.

Discuss pathophysiology of Alpha 
Thalassemia, Beta Thalassemia and Sickle 
Cell Anemia.

MK • Case/slide-
based learning 
• Journal club/
guidelines 
presentation
• Reporting 
under 
supervision

• Two 
satisfactory 
assessments 
on case-based 
discussions for 
each diagnosis 
• Preparation 
of two 
comprehensive 
reports for each 
diagnosis (Total 
six reports)

Correlate hemoglobin chromatograms 
with red cell parameters.

MK, PC

Demonstrate understanding of 
Laboratory’s software-ILMS.

SBP

Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing patient results.

P

6. Blood grouping& 
Cross match
Performing and 
interpreting ABO/Rh 
blood grouping and 
performing a cross 
match

Discuss antigens and antibodies of ABO 
blood group system.

MK • Case-based 
learning 
• Supervised 
practice
• Reporting 
under 
supervision

DOPS for ABO/
Rh grouping and 
cross matching 
on two samples

Discuss antigens and antibodies of Rh 
blood group system.

MK

Perform and interpret ABO & Rh 
grouping.

MK, PC

Uses auto/Rh control step as quality 
control measure while performing the test.

MK, PC, SBP

Perform a cross match. MK, PC
Acknowledge the importance of correct 
patient/sample identification during all 
steps of the tests.

SBP, PC, P

PGY-3
7. Hemophilia:

Diagnosing 
Hemophilia A & B 
for resident PGY-
3 achieved the 
required consensus.

Discuss pathophysiology of Hemophilia 
A & B.

MK • Case/
slide-based 
learning, 
• Journal club/
guidelines 
presentation
• Reporting 
under 
supervision

• Two 
satisfactory 
assessments 
on case-based 
discussions for 
each diagnosis 
(Total four 
assessments)
• Preparation 
of two 
comprehensive 
reports each for 
hemophilia A 
and B

Interpret coagulation factor VIII and IX 
assay graphs.

MK, PC

Demonstrates understanding of 
Laboratory’s software-ILMS.

SBP

Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing patient results.

P
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EPA Title and 
Description

KSA components ACGME 
competencies

Teaching & 
Learning 
strategies

Assessment 
methods for 
entrustment by 
the end of Year

8. Internal & External 
Quality Control 
(QC):
Interpreting and 
troubleshooting 
of internal quality 
control and external 
quality assurance.

Define basic QC statistics: Mean, Standard 
Deviation, Coefficient of variation, 
Standard Deviation Index.

MK • Bench side 
observation 
and discussion
• Lectures

Two satisfactory 
assessments 
on case-based 
discussions for 
both internal 
and external 
QC (Total four 
assessments)

Interpret normal and abnormal Levey-
Jennings charts: Random/Systematic 
errors, Westgard Rules.

MK, SBP, PC

Discuss the need for following quality 
control measures: accuracy, precision, 
analytic measurement range, carryover, 
allowable error, target range, reagent/
control lot verification.

MK, SBP, PC

Discuss various types of control materials: 
composition, forms, levels.

MK

Discuss alternate internal quality control 
measures: moving averages, delta check.

MK, PC

Discuss corrective actions/troubleshooting 
of unacceptable QC results applying best 
available evidence.

MK, SBP, 
PBL-I

Interpret external quality assurance 
survey report.

MK

9. Transfusion 
reactions:
Evaluating and 
reporting adverse 
events involving the 
transfusion of blood 
components 

Discuss pathophysiology, clinical 
features, laboratory workup, differential 
diagnosis of adverse events involving the 
transfusion of blood components.

MK Case-based 
learning

• Two 
satisfactory 
assessments 
on case-based 
discussions
• Multiple 
choice questions 
(written 
assessment)

Describe measures to prevent transfusion 
reactions.

MK, PC

Collect relevant clinical information 
(associated with transfusion reaction) 
using patient charts and electronic health 
record software.

MK, SBP

Describe further investigations and 
suggest preventive measures based on best 
available evidence.

MK, PC, PBL-I

Interpret serological tests done in blood 
bank and other investigations e.g CBC, 
Urine DR, CXR, pro-BNP.

MK, PC

10. Lymphoma & 
Myeloma
Diagnosing and 
reporting common 
lymphomas & 
myeloma

Discuss pathophysiology of Hodgkin’s 
Lymphoma, Non-Hodgkin’s Lymphoma 
and Multiple Myeloma.

MK, PC • Reporting 
under 
supervision
• Journal club/
guidelines 
presentation
• Case/slide-
based learning 
• Ambulatory 
care/in-patient 
consults

• Preparation 
of two 
comprehensive, 
bone marrow 
reports for each 
diagnosis (Total 
six)
• Two 
satisfactory 
assessments 
on case-based 
discussions for 
each diagnosis 
(Total six)

Identify morphology of hematopoietic 
cells in bone marrow aspirate.

MK, PC

Identify morphological features in bone 
trephine biopsy.

MK, PC

Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Demonstrates understanding of 
Laboratory’s software-ILMS.

SBP

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing test results.

P
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EPA Title and 
Description

KSA components ACGME 
competencies

Teaching & 
Learning 
strategies

Assessment 
methods for 
entrustment by 
the end of Year

PGY-4
11. Thrombotic 

disorders:
Diagnosing 
thrombotic disorders.

Discuss pathophysiology of 
Thrombophilia.

MK • Case/slide-
based learning
• Reporting 
under 
supervision
• Journal club/
guidelines 
presentation

• Preparation 
of two 
comprehensive 
reports for 
each: Protein 
C, Protein S, 
Antithrombin III, 
Activated Protein 
C Resistance
• Preparation 
of two 
comprehensive 
reports for 
each Protein 
C, Protein S, 
Antithrombin III, 
Activated Protein 
C Resistance

Interpret Protein C, Protein S, 
Antithrombin-III and Activated Protein C 
Resistance graphs.

MK, PC

Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Demonstrates understanding of 
Laboratory’s software-ILMS.

SBP

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing patient results.

P

12. Red cell antibody 
identification
Interpreting and 
reporting of red 
cell antibody 
identification test.

Discuss Red cell autoantibodies and Red 
cell alloantibodies.

MK,PC • Supervised 
practice 
• Demonstration
• Case based 
learning, 
• Reporting 
under 
supervision

• DOPS for red 
cell antibody 
identification on 
two samples
• Preparation of 
comprehensive, 
antibody
• Identification 
reports for two 
cases

Perform red cell antibody identification. MK,PC
Interpret multi-panel red cell antigram. MK,PC
Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing patient results.

P

13. Myeloproliferative 
Neoplasms / 
Myelodysplastic 
Syndromes
Diagnosing 
and reporting 
myeloproliferative 
neoplasms, 
myelodysplastic 
syndromes.

Discuss pathophysiology of BCR-ABL 
Negative chronic myeloproliferative 
neoplasms, Myelodysplastic syndrome 
and MPD/MDS.

MK,PC • Reporting 
under 
supervision
• Case/slide-
based learning 
• Journal club/
guidelines 
presentation

• Preparation 
of two 
comprehensive 
bone marrow 
reports for each 
diagnosis (Total 
six)
• Two 
satisfactory 
assessments 
on case-based 
discussions for 
each diagnosis

Identify morphology of hematopoietic 
cells in bone marrow aspirate.

MK,PC

Identify morphological features in bone 
trephine biopsy.

MK,PC

Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Demonstrates understanding of 
Laboratory’s software-ILMS.

SBP

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledge the responsibility of timely 
completing test results.

P
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identifying and detailing EPAs. Among them, 
there were three full-time professors, two 
associate professors, and two assistant professors, 
with four individuals concurrently serving as 
supervisors of residency training programs 
or holding positions as program directors. 
Within the cohort of expert reviewers from 13 
institutions nationwide, the average faculty work 
experience was 9.81 years with±6.5 standard 
deviation. Specifically, ten experts possessed 
an average of 4.94 years±7.2 standard deviation 
as residency program directors (PD). Notably, 
only two panelists had experience ranging 
from 2 to 5 years, while all other participants 
boasted teaching experience exceeding 5 years. 
Hence, it can be asserted with confidence that 
the initiative benefited from substantial teaching 
and assessment expertise right from the outset. 

Additionally, expert reviewers from 
three out of four provinces in Pakistan were 
involved. Unfortunately, we faced challenges 
in Balochistan province as we couldn’t find a 
suitable training institute with an expert reviewer 
having a minimum of 2 years of experience. 
Despite this limitation, our study remains a 
true representation of the country, given that 
only 5-7% of the Pakistani population resides in 
Balochistan (18).

At the conclusion of the second round, the 
EPAs that had previously struggled to achieve 
consensus still fell short of meeting the prescribed 
acceptance criteria. These two EPAs encompassed 
Platelet Function Disorders (PFDs): Diagnosing 
Qualitative Platelet Disorders for resident PGY-1 
and Von Willebrand Disease (VWD): Diagnosing 

Willebrand Disease for resident PGY-2. Despite 
being deemed ‘very important’ by the majority 
of participants, the overall percentage agreement 
for both EPAs fell below the acceptable cut-off of 
80%. This finding is particularly unexpected in 
the case of VWD, the prevalent inherited bleeding 
disorder. It narrowly missed meeting the acceptable 
criteria at 77%. It is conceivable that the criteria 
for acceptance were stringent (≥80%); perhaps, 
adding a couple of more expert reviewers might 
have pushed the results beyond the threshold for 
acceptance. Another possible explanation may be 
the absence of testing facilities for Von Willebrand 
Disease and Platelet Function Testing, which are 
not commonly available at institutions engaged 
in PG training in Pakistan. In contrast, a different 
specialized service, thrombophilia screening, 
successfully attained the targeted consensus. In 
2019, the World Federation of Haemophilia (WFH) 
disclosed that 195,263 people were diagnosed with 
hemophilia in 115 countries. Pakistan accounted 
for over 2000 of these cases. However, this figure 
might not provide an accurate depiction of the 
true scenario, as several studies have highlighted 
a considerable occurrence of bleeding disorders 
in the country (19, 20). Indeed, von Willebrand 
Disease (type 3) was found to be the most prevalent 
inherited autosomal recessive bleeding disorder, 
accounting for 34% of cases (19).

In teaching strategies, lectures completely 
failed to achieve consensus. Lectures are often 
deemed less useful in contemporary education for 
various reasons. The traditional lecture format, 
characterized by a one-sided flow of information, 
tends to foster passive learning rather than active 

EPA Title and 
Description

KSA components ACGME 
competencies

Teaching & 
Learning 
strategies

Assessment 
methods for 
entrustment by 
the end of Year

14. Non-hematopoietic 
disease in bone 
marrow
Diagnosing and 
reporting common 
non-hematopoietic 
diseases in bone 
marrow.

Discuss pathophysiology of Bone marrow 
granulomas and Metastatic bone marrow 
tumors.

MK, PC • Case/slide-
based learning 
• Reporting 
under 
supervision

Two satisfactory 
assessments 
on case-based 
discussions for 
each diagnosis

Identify granulomas in bone marrow 
specimen.

MK, PC

Identify metastatic tumors in bone 
marrow specimen.

MK, PC

Identify key components of a complete 
pathology report and appreciate its 
importance for optimal patient care.

PC

Guide further diagnostic workup based on 
best available evidence.

MK, PBL-I

Acknowledges the responsibility of timely 
completing test results.

P
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engagement. With an emphasis on diverse learning 
styles, limited interaction, and short attention 
spans, lecturers may struggle to accommodate 
the needs and preferences of modern learners (21). 
Advancements in technology have also opened 
alternative avenues for accessing information, 
offering interactive and multimedia resources that 
can cater to a broader range of learning preferences. 
Additionally, there is a growing recognition of 
the importance of real-world application, critical 
thinking skills, and inclusive educational practices, 
areas where traditional lectures may fall short. 
As educational models evolve to embrace more 
student-centered approaches, lectures are being 
reconsidered in favor of methods that promote 
collaboration, practical application, and a deeper 
understanding of subject matter. Another teaching 
strategy that failed was simulation on a mannequin 
for bone marrow biopsies; again, authors attribute 
this failure to a lack of resources in most parts of 
the country.

Four assessment strategies could not achieve 
consensus at the conclusion of both Delphi 
rounds: 1) demonstration for the collection 
of blood products, 2) CBD for leukemias and 
preparation of comprehensive reports for 3) von 
Willebrand disease, and for 4) non-hematopoietic 
tumors. As far as preparation of comprehensive 
reports as assessment strategies are concerned, 
perhaps attending pathologists prefer obtaining 
a more profound understanding of the process 
novice learners experience when evaluating a 
case, providing an opportunity to teach a more 
tailored and efficient approach for each resident.

Our study aligns with ACGME’s competency-
based medical education principles by identifying 
core EPAs specific to hematology training in a 
low-resource setting. The integration of these 
EPAs into structured training not only enhances 
resident autonomy but also standardizes 
assessment strategies, enabling a more objective 
evaluation of readiness for independent practice. 
While “medical knowledge” appears to be 
overrepresented, it was intentionally included in 
most items, as the authors believe that without a 
strong foundation in medical knowledge, other 
competencies cannot be effectively achieved.
Limitations and future recommendations

Low response rate and dropout were a 
limitation of our study due to online Delphi. Since 
this was a single-center study, the results cannot 
be generalized. Multicentric or collaborative 
international studies regarding the development and 
implementation of EPAs in hematology in various 
contexts is recommended. An important limitation 
associated with EPAs is the potential challenge of 
standardizing assessments across various contexts 

and disciplines. Achieving a harmonious balance 
between context specificity and generalizability 
presents an intricate undertaking, necessitating 
additional research and collaborative efforts to 
tackle this issue. The implementation of EPAs 
may demand substantial resources, encompassing 
time, personnel, and technology. It is imperative 
for institutions and organizations to thoughtfully 
evaluate these resource implications to guarantee 
the long-term sustainability and efficacy of 
programs based on EPAs (22).

Conclusion
In conclusion, this study successfully tackled 

the recognized gap in knowledge by systematically 
identifying essential EPAs and their associated 
competencies, as well as delineating effective 
teaching and assessment strategies tailored to 
the context of hematology residency programs 
in Pakistan. Utilizing the modified Delphi 
method and engaging with the insights of 
experts across the country, we have established 
a comprehensive framework that aligns with the 
unique requirements of hematology training. The 
proposed EPAs contribute to the advancement 
of competency-based medical education in 
hematology. This framework provides valuable 
guidance for curriculum development, ensuring 
the cultivation of well-rounded and proficient 
hematologists in the Pakistani healthcare 
landscape. The collaborative effort and consensus 
achieved through this study pave the way 
for further enhancements in the training and 
evaluation of future hematology professionals.
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