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Cardiovascular Topics

Impact of the COVID-19 pandemic on cardiology
fellowship training in a sub-Saharan African training
centre: an African perspective

E Amendezo, M Ngunga, AH Ahmed, MH Varwani, B Karau, R Kimeu, M Jeilan

Abstract

Aim: The impact of the COVID-19 pandemic on cardiol-
ogy fellowship training in sub-Saharan Africa (SSA) is not
known. This study aimed to determine the impact of the
COVID-19 pandemic on fellowship training, and reviewed
the adaptiveness of the existing training systems.

Methods: We conducted a three-month data survey related
to the cardiology fellows’ clinical exposure at the Aga Khan
University Hospital, Kenya, before the COVID-19 pandemic
and compared it with a three-month period during the
pandemic. Hospital data volumes for patients’ contacts,
ambulatory and catheterisation laboratory procedures record-
ed during the periods of March to May 2019 (three months
pre-COVID-19) and March to May 2020 (three months
during the COVID-19 pandemic) were analysed. A compara-
tive fellows’ logbook evaluation of recorded cases was also
conducted for the two study time periods. In addition, fellows
answered a survey questionnaire related to their roles and
responsibilities in the hospital, their views on cardiology
training during the COVID-19 pandemic and the pandemic’s
impact on their training.

Results: There was a significant reduction in the volume of
patients and cardiac procedures during the COVID-19 period
compared to the pre-COVID-19 period. In the same line, the
number of fellows’ training episodes reduced significantly
during the COVID-19 pandemic compared to their perfor-
mances before the pandemic. Fellows felt that the COVID-19
crisis has had a moderate to severe impact on their fellowship
training. They however noted an increase in the provision
of virtual local and international meetings and conferences,
which supported the training positively.

Conclusions: This study showed that the COVID-19 crisis
resulted in a significant reduction in the total volume of
patients and cardiac procedures and, in turn, the number
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of training episodes. This may have limited the fellows from
achieving a great amount of skills base in highly technical
skills by the end of their training. Opportunities for post-
fellowship training in the form of continued mentorship and
proctorship would be a valuable option for the trainees if
there is a similar pandemic in the future.
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The shortage of cardiologists in sub-Saharan Africa (SSA) has
partly been attributed to disturbed training opportunities and
a lack of fellowship programmes.'? Because of a shortage of
specialists, fellowship programmes in SSA are delivered by a
relatively small faculty base. This may leave them vulnerable to
system stresses and less flexible or adaptive.

The first curriculum-based fellowship programme to cover
both invasive and non-invasive adult cardiology in East Africa
was launched by the Aga Khan University Hospital, Nairobi
(AKUHN) in 2017. This three-year programme was designed
to provide sufficient exposure to out-patient care, ambulatory
cardiovascular diagnostics, acute cardiac care, including
in-patient cardiology, cardiovascular research and to both
invasive and interventional cardiac procedures.’ The programme
was envisioned to train physicians through a combination of
didactic lectures, hands-on procedure skills, simulator sessions,
research electives and presentation skills development across all
disciplines in cardiovascular care.

The reduction in clinical case volumes has necessitated
adaptive changes to allow fellowship learning opportunities to
continue.

The coronavirus 19 (COVID-19) pandemic provoked multiple
deliberate and inadvertent responses, many of which disrupted
the platform for healthcare delivery and training.* Some countries
noticed a reduction in visits to healthcare facilities, particularly
for non-COVID-19-related care.’

In Kenya, the government introduced measures to contain
rates of transmission in March 2020, and these included
restricted travel across countries, closure of country borders,
a curfew that kept people in their homes for many hours per
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day, and social distancing. Coupled with fear, anxiety and
misinformation about the risks of exposure in healthcare-
providing institutions, propagated by various media, and the
knock-on effect on the economy, access to healthcare became
extremely difficult.”

With the reduced volume of patients accessing healthcare,
a reduced number of elective cases as mandated by guidelines,®
and a deliberate move to limit unnecessary clinician exposure
due to limited access to personal protective equipment, and with
hospital systems adapting through a redeployment of doctors,
including trainees, an impact on training opportunities was
inevitable.’

We set out to determine the impact of COVID-19 on
patient contact in ambulatory and interventional procedures; to
assess the impact on fellows’ didactic training episodes; and to
determine the adaptive changes that have been introduced either
proactively or reactively in order to mitigate these changes.

Methods

We reviewed hospital statistics and clinical training logbooks to
establish the volume of out- and in-patient cardiovascular care
and training episodes, both prior to and after the introduction
of government measures. To account for seasonal variation, we
chose two identical time points, one year apart (March—-May
2019 vs March—May 2020).

The AKUHN training programme is organised in six blocks,
including (1) in-patient consultations and critical care unit
coverage, (2) out-patient service, (3) ambulatory diagnostics, (4)
invasive cardiology to include coronary and device therapy, (5)
cardiovascular radiology, and (6) research. Rotations (1) to (4)
are fixed blocks and have permanent fellow presence. Rotations
(5) and (6) have fellows rotating intermittently.

To ensure consistency, we evaluated the fixed blocks in
which fellows rotated throughout every day of the year. The
following characteristics were evaluated for each month for
total cases versus trainee cases for the pre- and post-COVID-19
era: internal medicine out-patient episodes, cardiovascular
out-patient episodes, cardiovascular admission numbers,
cardiovascular consultations, transthoracic echocardiograms
(TTE), coronary angiography, coronary intervention, device

Table 1. Comparison of data volume for cardiac procedures and number
of patients between March and May 2019 and March and May 2020

Procedures Pre-COVID  COVID-19
In-patient visits 956 537
Out-patient visits 1696 668
Transthoracic echo 761 501
Holter monitoring 53 87
Ambulatory blood pressure monitoring 35 16
Treadmill ECG testing 164 62
Dobutamine stress echo 14 9
Tilt-table testing 7 5
Coronary angiography 181 95
PCI 57 42
Right (and left) heart catheterisation 4 3
Device implantations (pacemaker, ICD, CRT) 18 20
Transoesophageal echo 11 10
Dobutamine stress echo 14 9
PCI: percutaneous coronary intervention; ICD: implantable cardioverter defi-
brillation; CRT: cardiac resynchronisation therapy.

implantation, transoesophageal echocardiography, treadmill
electrocardiography (ECQ), tilt-table testing and 24-hour Holter
ECG monitoring.

Lecture and clinical presentation logs, research and journal
club and clinical rounds logs were interrogated to identify the
number of didactic teaching sessions delivered and to determine
total attendance. Fellow training logs for each rotation were
recorded.

We looked only at hands-on exposure. We evaluated fellows
in years two and three of the three-year fellowship programme.
All fellows completed a questionnaire to determine changes in
their rota structure (whether they had been redeployed) and to
determine their views on whether the COVID-19 pandemic had
a positive or negative impact on their training.

Statistical analysis

Data are presented as numbers and were analysed using
Microsoft Excel™.

Results

The total number of in- and out-patient episodes in the
cardiology service and the number of cardiac procedures
performed during both periods are presented in Table 1. Both
in- and out-patient clinical cardiovascular episodes dropped
significantly (Fig. 1). The number of clinical episodes and
procedures dropped significantly, in many cases by more than
50%, during the COVID-19 period in virtually all clinical
scenarios, with an increase seen only for device implantation and
Holter monitoring (Figs 2, 3).

Figs 4 and 5 demonstrate the total number of cases/procedures
performed by fellows during each specific rotation. In line with
the reduced number of clinical episodes, we observed a reduction
in the number of hands-on trainee procedures during COVID-
19.

Four cardiology fellows fulfilled the inclusion criteria for both
time periods and responded to the survey questionnaire. Their
responses on the question regarding their training targets and
expectations being met by the end of training are summarised
in Table 2.
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Fig. 5. A comparative fellows’ logbook evaluation of performed
transthoracic echo studies.

With regard to the didactic instruction, all respondents noted
a significant increase in the number of didactic classes during the
time of COVID-19. They reported an average of three to four
didactic sessions per week during the time of COVID-19, while
teaching sessions occurred once to twice weekly in 2019.

The official training schedule confirms an average of 3.5
weekly classes in 2020 compared with 1.8 in 2019. Many
didactic sessions that had been scheduled for later in the year
were brought forward in order to utilise the availability of the
faculty and students. Moreover, respondents noted an increase
in the provision of virtual local and international meetings and
conferences, which supported their training positively.

All respondents reported a significant reduction in the number
of cardiac patients across the hospital and in the number of cardiac
procedures during the COVID-19 pandemic. All respondents

Table 2. Fellows’ responses on meeting their end-of-training targets and expectations
Fellow 2

Variable Fellow 1

observed a negative impact on the fellowship training, attributed
to a significant reduction in contact with patients because of a
reduction in patient visits and cardiac procedures. A quarter of
respondents felt that this impact was severe.

Fellows had not adjusted their training expectations for
cardiac procedures, namely TTE, coronary angiography as well
as in- and out-patient cardiac care; all reported to not being
sure that their training volume expectations in performing
percutaneous coronary interventions (PCI), device implantations
and transoesophageal echocardiography would be achieved.
Nonetheless, all expressed confidence that they would achieve
the minimum required technical competence by the end of their
general cardiology training.

Interestingly, all year three fellows had already achieved the
minimum requirement in numbers in certain procedures, such as

Fellow 3 Fellow 4

Do you feel you will meet your
expectations with regard to:

Out-patient cardiac care
In-patient cardiac care
Transthoracic echo
Coronary angiography
Percutaneous coronary intervention
Device implantations
Transoesophageal echo

[ Definitely yes  [Jl] Possible

B No

Pre-COVID  During COVID  Pre-COVID  During COVID  Pre-COVID  During COVID  Pre-COVID  During COVID
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TTE, all of them having performed and interpreted at least 350
TTE studies at the time of the study.

Fellows did not feel a time extension to their fellowship
programme was needed to catch up but agreed that a dedicated
period of mentorship after the fellowship would increase their
knowledge base and skills set. By and large, three of the four
respondents planned to pursue advanced fellowship training,
whereas one was undecided at the time of the survey.

Discussion

In a relatively new fellowship training programme tasked to
offer solutions to a severe shortage of well-trained cardiologists
in East Africa, the COVID-19 pandemic was shown in this
study to result in a significant reduction in the total volume of
patients in the cardiology service and, in turn, the number of
training episodes, including both ambulatory and catheterisation
laboratory (cathlab) cardiac procedures. There was an increase in
didactic teaching sessions.

Fellows felt that the pandemic has had an overall moderate to
severe negative impact on their training. The interesting increase
in ECG monitoring episodes may reflect an increase in anxiety-
related problems or an increase in uptake of certain procedures
due to administration of potentially arrhythmogenic drugs such
as hydroxychloroquine and azithromycin, which were considered
appropriate in the early phase of the pandemic.

In a similar survey in the New York metropolitan area,
interventional cardiology fellows and their programme directors
reported a significant impact on the fellows’ training owing to
reduced volumes of procedures, conversion of cathlab units into
in-patient COVID-19 units, as well as redeployment of fellows
to care for COVID-19 patients. The authors concluded that the
pandemic has had a severe impact on the fellowship training, and
suggested tailored opportunities for remediation in order for the
trainees to achieve their ultimate goals and meet end-of-training
expectations.’

In line with this observation, published data from the USA
and Spain indicated an overall reduction, in the range of 38 to
40%, in ST-elevation myocardial infarction (STEMI) activations
across high-volume cardiac centres in both countries, compared
to the numbers of STEMI activations before the COVID-19
era.'™ Indeed, the reduction in patients and procedural volumes
has been observed in other non-cardiac training programmes,
including surgical and anaesthesia programmes across the globe
and in Africa.'>"

Faculty and fellows from other African cardiology training
programmes observed a similar decreasing trend in the training
opportunities related to reduced volume. Many of these
programmes have shifted to online and e-learning educational
models in order to mitigate the challenges associated with the
COVID-19 crisis.™

Although not a perfect measure of competence, procedural
volume is used as a metric for the development of technical
skills."” We observed that many fellows had confidence that
they would achieve the minimum required volumes for patient
encounters and for certain procedures such as echo (TTE),
Holter monitoring, treadmill testing and diagnostic coronary
angiography by the end of their training, but were less confident
about the development of more advanced skills in procedures
such as PCI, device implantations and electrophysiology.

In anticipation, some suggestions from the fellows included
additional training time in the specific areas of interest, or
continued supervision during early cardiology career practice
or on-the-job proctorship. These approaches have been
considered appropriate responses to training in resource-limited
environments.'

The increase in the number of didactic tutorial events and
access to virtual conferences during the crisis is likely to impact
positively on their knowledge base. The increased and eased
accessibility to international virtual meetings and conferences
suggests that the increased availability of teachers may be a
global phenomenon although the proliferation of webinar
training may have been borne out of a global necessity.

One observation was that most fellows had completed
certain procedure volume targets such as transthoracic echo
ahead of time in the programme. This was not expected by the
trainers, but provided a cushion to allow focus in other areas.
Systems that can adapt to allow fellows to shift their focus once
competencies are achieved may be more adaptive than those that
are rigid.

The response of the population to the pandemic was dynamic
and unpredictable as the situation evolved and government
restrictions changed. Our study emphasises the benefits of an
adaptive system.

As far as fellowship training is concerned, there is still much
unknown regarding the long-term impact of COVID-19, and
it is not clear whether other cardiology training institutions in
SSA should consider additional mentorship or training periods
for their fellows.

The current evaluation was conducted over only three months
into the pandemic and a repeat assessment at a later stage may
clarify the findings. The present study highlights the effects of
the COVID-19 pandemic on cardiology training and indicates
the need for proactive flexibility in fellowship training delivery.
Some of these may include more emphasis on skills transfer that
does not depend on human subjects, such as a clinical scenario
and procedure simulators; angiographic and echocardiographic
review sessions; as well as enhanced use of e-learning platforms.

DeFilippis et al., while observing that the COVID-
19 pandemic resulted in a rapid transformation of medical
education, emphasised that for fellowship training to be
adaptive to the unprecedented changes brought by COVID-
19, programmes will have to include virtual education and the
use of social media to maximise trainees’ experiences while
maintaining their safety.'s

Conclusion

This article provides insight into some of the challenges
surrounding clinical training and delivery of clinical care during
a global pandemic. The findings showed that the COVID-19
crisis resulted in a significant reduction in the total volume
of patients and cardiac procedures and, in turn, the number
of training episodes. While interviewed fellows felt confident
about acquiring the minimum requirements by the end of their
training, they may not have achieved enough skills base in highly
technical skills such as PCI. Opportunities for post-fellowship
training in the form of continued mentorship and proctorship
would be a valuable option for trainees in the case of further
pandemics.
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