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Building pathology capacity in sub-Saharan 2

Africa to improve breast cancer diagnosis
and treatment: training laboratory technicians
in high-quality manual immunohistochemistry
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Abstract

Background To address the need for a skilled workforce in breast cancer (BC) pathology in sub-Saharan Africa (SSA),
we implemented an education program to train laboratory technicians in manual immunohistochemistry (IHC).

Methods A quality improvement education project was developed. Interactive webinars were held every six months
with didactics and presentations from African experts with experience in IHC. We conducted knowledge assessments
and surveys on current practice, equipment, and human resources. A digital mentorship platform (DMP) was created
for discussions, sharing SOPs, and networking. For one year (2022-2023), we followed developments in pathology
capacity, practice changes, and educational needs. A paired t-test was used to calculate the significance of changes
in knowledge immediately after the webinar and comfort level with topics 35 days after the webinar.

Results Two hundred and sixty six participants from 10 SSA countries attended the first webinar, a series of six
lectures on IHC theory, methods, and practice. Ninety-five participants from nine SSA countries provided a baseline
assessment of pathology capacity and feedback. Mean knowledge increased by 17.4% immediately after the webinar
(from 41.8% pre-webinar to 59.2% post, p= <0.0001). Self-reported comfort level in topics 35 days after the webinar
increased by 11.3%, but this was not statistically significant (mean 3.36 pre- to 3.74 post, p=0.1). Over six months,
recordings were accessed 412 times. After six months, the second webinar had 93 participants from eight SSA coun-
tries. Membership in the DMP increased from 64 to 172; recordings were viewed 412 times in six months; and 113
participants from nine SSA countries completed surveys. Among 74 respondents who perform IHC, 43.5% reported
moderate or significant positive practice changes such as improved antigen retrieval techniques and optimiza-

tion of preanalytical variables. Over half (52.7%, n=39) reported the quality of slides had moderately or significantly
improved. After one year, a third webinar had 98 participants from eight SSA countries. Thirty-eight completed sur-
veys, DMP membership increased to 199, and 1 reported launching IHC in a lab in Nigeria.

Conclusions Our program 1) reached hundreds of participants and provided a baseline assessment of pathology
capacity across nine SSA countries; 2) created a novel mechanism to build pathology capacity and assess progress
with this cohort; and 3) improved practices and the preparation of slides for over half performing manual IHC. After
one year, interest was sustained. Tracking impact on diagnosis and treatment of BC in the region is needed long-term.
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Background

Breast cancer is the most common malignancy world-
wide, with highest mortality in sub-Saharan Africa
(SSA) [1, 2]. Pathology capacity is essential to accu-
rately classify breast cancer, and immunohistochem-
istry (IHC) is a methodology to identify the drivers
of tumor growth and proliferation. A well-recognized
need exists in SSA to build a skilled pathology work-
force and strengthen pathology capacity [3]. Thus, we
implemented a program to train SSA pathology tech-
nicians in high-quality manual immunohistochemistry
(IHC).

IHC is a multistep process of tissue analysis; steps
include fixation of tissue to stop degradation once it is
removed from the patient, tissue processing to expose
cellular antigens, and staining with antigen-specific
antibodies. These biomarkers include estrogen recep-
tor (ER), progesterone receptor (PR), human epider-
mal growth factor receptor 2 (HER2/neu), and Ki-67
(a marker of cellular proliferation), which are used to
guide treatment decisions. While the process is auto-
mated in many parts of the world, the required equip-
ment is often too expensive, too difficult to maintain,
or simply unavailable in low-resource settings [4—7].

In our work to build pathology capacity in Hawassa,
Ethiopia, we recognized that having laboratory tech-
nicians involved, motivated, and respected for their
crucial role in tissue processing was essential to assure
programmatic success. We observed barriers to access-
ing educational resources (e.g., travel restrictions due
to COVID-19, local political instability, and training
expense) that are frequently faced in low-resource
settings. In response, we developed a free, long-term
quality improvement project to generate additional
networks of support and educational opportuni-
ties, such as the ability to partner with other institu-
tions and stakeholders, apply for funding, and acquire
equipment and reagents.

The aims of this quality improvement project were to
1) assess pathology capacity in SSA and address unmet
educational needs of laboratory technicians; 2) cre-
ate networks of professional contacts for mentorship
while also creating a framework for tracking improve-
ments and changes regionally over time; and 3) iden-
tify low-cost opportunities to improve practices that
would benefit breast cancer diagnosis and treatment
long-term. Here we report on the 1-year outcomes of
this quality improvement project.

Methods

We designed and implemented a quality improvement
intervention with the overall goal to improve pathol-
ogy capacity by training laboratory technicians in SSA.
To overcome barriers of geography, expense, and lack of
access to specialists, our free education intervention har-
nessed technological advances in remote conferencing,
networking, and training. All tools of communication
were selected for their accessibility to participants in low
resource settings. Webinars were held on Zoom Webinar
with prior registration requirement to enable tracking of
attendance. Lecture materials (such as lecture slides and
YouTube links to lecture recordings) were shared with
participants by email. Surveys with 5-point Likert scale
and free text were administered through Google Forms.
The digital mentorship platform was an invitation-only
Workplace group. A paired t-test was used to calculate
the significance of changes in knowledge before and after
the webinar and comfort level in topics 35 days after the
webinar.

Context

The intervention was designed for the target audience of
histotechnicians and other pathology teams in sub-Saha-
ran Africa. The project activities were announced to a
network of professionals in pathology laboratories across
11 SSA countries by drawing on faculty and stakeholder
regional contacts.

Intervention

The intervention consisted of 1) developing relevant con-
tent for webinar-based lectures; 2) creating a platform for
continual digital mentorship, networking, and sharing
digital educational materials; and 3) periodic assessments
of evolving pathology capacity, educational needs, prac-
tices changes, and quality improvements. In total, three
interactive webinars were developed over one year with
both didactic content and practical lectures from Afri-
can experts with experience in IHC. One pre and post-
knowledge assessment and four surveys were developed
and administered. All were designed to be voluntary and
not to be inconvenient or burdensome.

The program was initiated in January 2022 with an
invitation to professionals to join a free webinar on the-
ory and practice of IHC. A total of 374 professionals reg-
istered and were invited for all project activities for one
year duration. The invitation provided a link to register
for a webinar and to submit a pre-course baseline survey
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of pathology capacity and knowledge of IHC. The first
webinar consisted of a series of six lectures with inter-
active question and answer (Q&A) sessions. Lecture
content was based on Bancroft’s Theory and Practice of
Histological Techniques, 8th Edition. The lecture slides,
recordings, and written Q&A answers were provided to
registrants via email and links to Google Drive and You-
Tube. Two multiple choice questions per lecture were
administered pre- and post-webinar to assess gains in
knowledge. The Zoom webinar platform tracked partici-
pation and certificates were given to those who attended
the webinar.

Thirty-five days following the first webinar, the 374
contacts were invited to join a digital mentorship plat-
form (DMP) and submit a 35-day survey. The DMP
was launched and faculty intermittently posted dis-
cussions and shared protocols to stimulate participant
engagement.

After six months, the 374 contacts were invited to reg-
ister for the 6-month webinar and encouraged to sub-
mit a 6-month survey to assess their comfort with IHC
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topics and perceptions of practice changes, institutional
changes, and evolving education needs. During the webi-
nar, participants were encouraged to join the DMP, sub-
mit a 6-month survey, and to attend the upcoming 1-year
webinar with an opportunity to present their own experi-
ence with IHC.

After one year, the 374 contacts were invited to register
for the anniversary webinar and take a short 1-year sur-
vey on progress and educational needs. Qualitative and
quantitative data was collected between January 2022
and March 2023 (Fig. 1).

Study of the intervention

We used Implementation Research Logic Model (IRLM)
guidelines to design a logic model that provided a frame-
work for the intervention and tracking of outcomes
(Fig. 2) [8]. With this approach, we measured the impact
on individual participants, impact on the community of
African technicians, programmatic changes within par-
ticipating institutions, and the implementation of the
project as a whole.

6) IHC troubleshooting (Ethiopia)

Project Milestone Activity Outcome

(Month/Year)

Baseline Survey Administered to: 374 Responses: 95

01/2022

First Webinar Lecture topics (Faculty country): Participants: 266

01/2022 1) Introduction to IHC (Australia) SSA countries represented: 11

2) Traditional direct & two-step indirect technique (South Africa)
3) IHCin practice/practical aspects of IHC staining (United States)
4) IHC staining techniques/Antigen retrieval techniques (Kenya)
5) Factors affecting stain quality (Germany)

Post-Course Survey
02/2022

Administered to: 95

Responses: 37

35-day Survey

Administered to: 374

Responses: 67

03/2022

DMP* Launch Offered to: 374 Participants: 64

03/2022

Dissemination Blog post in Springer Nature Community Africa and Cancer??

04/2022

6-month Survey Administered to: 374 Responses: 113

07/2022

6-month Webinar Lecture topics (Faculty country): Participants: 93

07/2022 Hawassa’s journey of manual IHC (Ethiopia) SSA countries represented: 8
DMP Re-announced | Offered to: 374 New participants added: 135
03/2022

1-year Survey Administered to: 374 Responses: 38

03/2023

1-year Webinar Lecture topics (Faculty country): Participants: 98

03/2023 1) Breast biomarker testing on FNA specimens (United States) SSA countries represented: 8

2) Main challenges to adopt IHC in a low resource setting: a
lesson from AHRI, Ethiopia (Ethiopia)

Fig. 1 Timeline of project milestones, activities and outcomes. *DMP = Digital Mentorship Platform
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Implementation Determinants Implementation Strategies Mechanisms of Action Outcomes
A . Train and educate Our program achieves its goal
Facilitators: BVGH's global and sub-Saharan De‘_’e“’p curriculum, identify by: *  Live participation in the webinar.
network, experience with virtual education trainers, prepare lecture Use of educational materials. (e. g. YouTube

c 8 programs, surveys, data analysis. COH’s expertise slides, logistics of video A. Knowledge improvement views).

.g B | from pathology and surgery, development of conference platform, survey of histotechnicians. «  Knowledge retention. =

£ S | SOPs that have already been implemented across development, distribute Create a professional network. ‘5'.

2 ‘g disciplines. HU: Real-world application of the educational materials, B. lllustration of capacity Application of learned principles. 2

8 = | intervention, pilot training, shaping curriculum, generate Cel’tl'flcateS, and building examples in LMIC + Empowerment to affect changes in local «

£ 6 identifying unmet needs regionally. conduct ongoing surveys. context. setup (start IHC/improve IHC practice).

Barriers: Virtual and not in-person, money to * Improved slide quality for pathologists to
provide reagents B. Stakeholder C. Creation of a network with make accurate diagnosis.
interrelationships ongoing engagement and
COH, HU, BVGH potential to influence topics
of discussion. @
Facilitators: free educational material (lecture C. Engage trainees o Q
« | slides, recordings, other materials) Leverage network and HU's D. Increasing access to Connection with other colleagues, sharing of ;‘: 3

H 2 | Barriers: connectivity, time, available technology, T€|all0n5.hIP5, create expertise by overcoming SOPs and how-I-do-it videos, materials, and o 3

£ 5 | institutional (facilities, equipment, human n?tw.orkmg platform, barriers of geography and quality improvement projects. 35

= & | resources, ventilated space, leadership distribute materials for cost of travel. e _a:v
commitment to develop capacity, funding and establishment of IHC capacity
access to reagents). developed by LMIC E. Building a workforce by @

practitioners (SOPs, protocols, training in fundamental
|$ webinars led by LMIC l$ methods. |:> . - - 5F
experts). Any quality improvement or training activities ]
Facilitators: Larger momentum exists, e.g. WHO using educational and other materials made g B,
GBHI (Global Breast Health Initiative), which has D. Evaluative and iterative available. g‘ 51_'
" endorsement and attention from public/private strategies w

E %n stak?ho\ders). o IRB, survey, questionnaires, @

5E Barriers: IHC training may not have been an and logic model.

o 2 institutional priority, sending technicians away for Aim 1: Assess pathology capacity and address
training is costly and leaves work undone, limited E. Adapt and tailor to context unmet educational needs
connection between hospitals, competing for All education materials for +  Survey for changes in human resources,

- resource (reagents, relationships, funding). low resource settings (manual equipment, and facilities.

3 over automated, Assess knowledge and confidence gain

-:_,i ,—3 Majority have no or <1 year of \ﬂC e‘xpe.rience ;‘:xjii‘;o‘:sggie?:;ct"\‘fl)é . iTr;a;rl;s::s;i changes and IHC slide quality

‘£ § | anddonot currently work at an institution 3 N .

9 S | performing IHC while understanding the perspective Aim 2: Create pr'ufesslonal‘n'etw‘ork o

% 5 importance of acquiring the skills and capacity. * Track retennf;? of par.tlFlpatlon. . H

H £ Measure activity on digital mentorship -]

= ing: . . . latform.

o Engaging: Team members able to work platro 9,
independently and sustain engagement in their To }rr)prove breast cancer dlagnOSISAahd tr?atment by Aim 3: Identify low-cost opportunities to 2
own institutions. training pathology laboratory technicians in sub- improve practices that would benefit BC -

@ | Planning:Timeline of goals and milestones. Saharan Africa. Specifically in optimizing pre-analytical diagnosis and treatment longterm

@ | Executing: contracted timeline of deployment variables, specimen handling and processing, theory, * Encourage participants to work with clinicians

2 | (pre/post/35-day/6-month), regular posts on methods, and troubleshooting of performing manual o measure practice changes that improve

a mentorship platform, SOPs . . . S diagnosis and treatment.
Reflecting and evaluating: Data analysis, immunohistochemistry, providing fundamental «  Explore low-cost technique (FNA) to obtain
dissemination through preparing conference principles. Also provide continued engagement tissue samples for manual IHC that can be
abstracts, posters, and blogs, and manuscripts. mentorship platform. used for diagnosis and treatment.

Fig. 2 Implementation Research Logic Model. Logic model providing the framework for the intervention and tracking of outcomes

Measures

We collected descriptive qualitative and quantitative
information about the setting and cohort. Baseline sur-
vey questions assessed current practices, equipment, and
available human resources in breast cancer treatment
and pathology services in SSA [9]. Information was col-
lected on the most common specimens processed, availa-
bility of IHC, use of biomarkers, and available treatments
for breast cancer. Descriptive information of participants
was collected, including country of origin, profession,
years of IHC experience, comfort level in IHC, role in
cancer treatment, and educational needs. Those who had
registered for the webinar were provided with an assess-
ment pre- and immediately post-webinar to ASSESS
knowledge gains.

Voluntary follow-up surveys were developed for
35-day, 6-month, and 1-year time points and admin-
istered to the cohort of 374 professionals. Specifically,
the 35-day survey asked participants to describe their
perceptions on: whether the webinar content and edu-
cation materials were useful and helpful; their com-
fort level with manual IHC, their education goals, and

preferred device to access digital education materials;
and their motivation to connect with other profession-
als, change practices in their institutions, and train oth-
ers. The 6-month survey asked whether participants
noticed any positive changes in their own practice or at
their institutions, including whether participants per-
ceived improvement in the quality of their slides. The
1-year survey asked participants to identify their top
three topics interest for future educational webinars
(Supplementary Materials & Methods).

Quantitative metrics were collected by tracking webi-
nar registration, webinar attendance, numbers of times
lecture recordings were viewed, and activity on the
DMP.

Analysis

Duplicate responses, incomplete entries, or entries of
"not applicable” were removed during analysis of knowl-
edge assessments or survey questions. Statistical analysis
was performed using Paired t-test to measure changes in
knowledge and comfort level in topics.
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Ethical considerations

We received IRB exemption from City of Hope as a qual-
ity improvement project. The project rationale, methods,
knowledge assessments and survey questions received
exemption prior to the intervention. Voluntary responses
were de-identified.

Results

A total of 374 registrants from 11 SSA countries regis-
tered for the program. The first webinar was launched in
January 2022, with 266 participants from Burundi, Came-
roon, Ethiopia, Gambia, Ghana, Kenya, Nigeria, Rwanda,
Senegal, Tanzania, and Zambia attending (Fig. 3).
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We surveyed registrants to understand the current
status of IHC capacity in their region, as well as current
practices, equipment, and human resources. A total of
100 registrants submitted the pre-course baseline sur-
vey (Fig. 3A). Five duplicate entries were removed. Of the
remaining 95 respondents, most (n=56) were from Nige-
ria. The majority (65.3%, n=62) were histotechnicians.
Other specialties included 11 pathologists, five residents,
and 17 "other" healthcare professionals. Sixteen respond-
ents (16.8%) had>6 years of professional experience,
yet the majority of respondents (n=59, 62.1%) had lit-
tle experience with IHC. Specifically, 23 (24.2%) had less
than one year, and 36 (37.9%) had no experience (Fig. 3B).

Milestones Survey respondents and webinar participants per represented country*

Bl | ¢ | cM | ET | GM | GH | KE | MW | NG | RW | SN | zM |Other | Total
Pre-Course 4 0 2 | 14| 1 2 7 o |56 | s 0 4 0o | 95
Baseline Survey
First webinar 4 0 5 | 32 | 1 4 | 25 | 0o |144| 13 | 1 | 19 | 18 | 266
(Six lectures)
Post-Course

3 0 0 6 1 1 4 0o | 20| 1 0 0 1| 37
Survey
35-day 1 0 2 |16 ] 1 2 4 o | 38 | 2 0 1 0 | 67
Survey
6-month webinar | 0 1 [ 35| o0 0 6 o | 40 | 2 1 7 0o | 93
(Special Lecture)
6-month 1 0 1 33| o0 2 6 o | 55| 4 0 8 3 | 113
Survey
1-year webinar 6 1 1 |40 | o 3 | 2| 1|2 | 0 0 0 0 | 98
(Special Lecture)
L-year 2 0 o |11 ] o 0 4 o | 16 | 2 0 2 1| 38
Survey

(Nigeria), RW (Rwanda), SN (Senegal), ZM (Zambia)

*Bl (Burundi), Cl (Cote d’lvoire), CM (Cameroon), ET (Ethiopia), GM (Gambia), GH (Ghana), KE (Kenya), MW (Malawi), NG

Respondents by Years of IHC Experience Reasons IHC is Not Performed at Respondents'
(n=95) Institutions (n = 105)
40 50
35 40
g
o 30 é 30
é 25 é 20
£ 0 H =
* 10 The Staff not Inconsistent Service too  Other
5 necessary trainedto accessto costly to
. equipment  perform IHC patients
0 is not reagents
None <lyears 1-5years 6-10years >10years available
B Survey of Available Treatment Options for Breast Cancer (n= 95 respondents)
Never Rarely Sporadically | Frequently Always | do not know Total
Surgery 7 6 13 30 31 8 95
Chemo therapy 22 7 13 24 19 10 95
Tamoxifen 22 14 9 20 4 26 95
Radio therapy 39 14 7 14 6 15 95
Herceptin 31 11 13 11 2 27 95
Aromatase Inhibitors 33 11 8 7 2 34 95

Fig. 3 Participants and baseline survey responses. A Number of survey respondents and webinar participants from sub-Saharan African (SSA)
countries. B Years of IHC experience of respondents to the pre-course baseline survey. C Main perceived barriers to institutions’lack of IHC capacity.
D Most commonly available and most commonly unavailable treatments for breast cancer patients



Setiawan et al. BMC Cancer (2024) 24:32

We surveyed institutional plans to develop capacity
for IHC and current capacity for breast cancer treat-
ment. Of those whose institutions performed IHC,
34 (82.9%) performed it manually. Only two individu-
als stated that their institutions performed automated
IHC, and five reported that they performed both man-
ual and automated IHC. Notably, 43% reported that
their institution planned to implement IHC within the
next one to two years. When asked why their hospital
lacked IHC capacity, the top four perceived barriers
were lack of necessary equipment (n=46), followed
by lack of trained staff (n=29), inconsistent access to
IHC reagents (n=16), and the high financial burden to
patients (n=10) (Fig. 3C).

Participants reported that the most common malig-
nancies processed in their pathology laboratories were
breast, followed by cervical, prostate, colorectal, gas-
tric, blood, and liver. The most common IHC assay was
for breast cancer biomarkers: estrogen receptor (100%);
progesterone (92.5%); and Her2neu (87.5%). The most
common treatments frequently or always available for
patients with breast cancer were surgery (64.2%), chem-
otherapy (45.3%), endocrine therapy (34.8%), radiation
(15%), and Her2neu directed therapy (<14%). Notably,
only two participants reported trastuzumab was always
available (Fig. 3D).

Prior to the webinar, participants were asked about
their perceptions of their role in oncology care. Ninety-
eight percent perceived their role was extremely or very
important in the overall care of cancer patients. The
pre-course baseline survey revealed that the topics of
most interest were: how to scale up pathology laboratory
capacity; laboratory set-ups in other countries; specimen
handling and analysis; breast cancer diagnosis and medi-
cal treatment; and breast cancer surgery and specimen
handling in the operating room.

During the first webinar, a total of 266 participants
attended at least one day of lectures and received a cer-
tificate. After the webinar, the mean knowledge assess-
ment scores increased by 17.4% (from 41.8% pre to 59.2%
post, p=<0.0001). Self-reported comfort level in topics
35 days after the webinar increased by 11.3%, but this
was not statistically significant (mean 3.36 pre- to 3.74
post, p=0.1). A post-course survey with 37 respondents
found that 43% preferred using laptops and 41% mobile
devices. The majority stated that they felt comfortable
using a social media platform for professional network-
ing and sharing of educational materials—32% extremely
comfortable and 49% very comfortable. Six months after
the webinar, the lecture recordings had been viewed 412
times. Sixty-four participants joined the DMP, using the
platform to access posts of educational materials and
discussions.
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Six months into the program, a pathologist from
Hawassa, Ethiopia, presented a lecture on his experi-
ence implementing manual IHC. The lecture described
his training of surgical nursing teams in optimizing
pre-analytical variables, protocol development, and les-
sons learned for areas of improvement. It is notable that
within one month after the webinar, the video record-
ing was accessed >33 times and the DMP membership
increased from 64 to 172. We posted slides of the lecture,
the SOPs for manual IHC of estrogen and progesterone
receptors using a microwave, and the protocol for mak-
ing 10% neutral buffered formalin.

A 6-month survey was administered, with 113 par-
ticipants from nine SSA countries responding. In this
cohort, 13% had neither attended the first webinar nor
had joined the DMP at the time of the survey. One third
of the survey respondents (32%) stated they had made
changes in their local set-up to improve, implement, or
scale-up IHC. Of the 6-month survey respondents who
had not performed IHC, the majority stated that they had
discussed starting it with hospital administration (64.3%,
n=36). Among the 74 respondents who perform IHC,
43.5% reported moderate or significant positive practice
changes such as improved antigen retrieval techniques,
protocol development, and training others on optimiza-
tion of pre-analytical variables. More than half who per-
form IHC (52.7%, n=39) reported the quality of slides
had moderately or significantly improved (Fig. 4).

The 1-year webinar covered preparation of fine needle
aspirate samples for IHC and the launching of IHC in
Addis Ababa, Ethiopia. The 1-year webinar was attended
by 98 participants from eight SSA countries. Thirty-
eight individuals completed a 1-year survey, with many
remarking on the high importance and relevance of the
topic. Respondents were provided free text to identify
areas of perceived need for education materials and webi-
nars. One participant posted on the DMP about launch-
ing IHC in a laboratory in Nigeria (Fig. 5).

Discussion

Our education program reached hundreds of partici-
pants in the pathology laboratory workforce in SSA and
provided a baseline assessment of capacity in institutions
in nine SSA countries. Our intervention was designed
for the target audience of immunohistochemical techni-
cians with little to no experience with manual IHC. Our
survey of participants revealed that we successfully tar-
geted the intended audience. We created a novel mech-
anism to build pathology capacity and assess progress
with this cohort. We have sustained interest in the pro-
ject in that we consistently invited 374 professionals who
registered for the first webinar to participate in subse-
quent activities: nearly 100 participated in each webinar
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Steps Taken By Sites to Implement Manual IHC (n= 109 respondents)

We have discussed starting manual IHC with supervisors or leadership 36

We have obtained or shared protocols

11

We have conducted a needs assessment of space, staff, and required resource | 25

We have asked colleagues for advice on how to get started 23
We have sought advice within our wider professional networks 14
B

20%

Respondents who perform IHC and noticed improved quality
of slides (n=74)

16%

Not at all
Slightly
Somewhat
= A moderate extent

m Significant

Fig. 4 Positive changes in practice and quality improvement after 6 months. A Steps taken by survey respondents to implement manual IHC
at their institutions. B Quality improvements noticed by respondents who perform IHC

and membership in the DMP increased over one year
duration.

Our findings demonstrate that breast cancers are the
most common specimens being processed in our cohort,
which aligns with reports that breast cancer is the most
common malignancy in SSA and worldwide [1, 2, 10].
While the idea of using “leapfrog” technologies such as
RT-qPCR (real-time quantitative reverse transcription
polymerase chain reaction) has been proposed for the
classification of breast cancer phenotypes, such technol-
ogies present their own challenges in terms of cost-effec-
tiveness and availability. Thus, a well-trained workforce
capable of performing manual IHC is still needed in low-
income settings.

The optimization of pre-analytical variables for tis-
sue processing is a fundamental step that requires train-
ing and involvement of multiple health care providers to
ensure accurate analysis, regardless of the technique used.
Training should be developed for the target audience of
multidisciplinary teams, including surgeons, surgical
nursing, and pathology technicians, with emphasis on the
importance of developing SOPs appropriate for the local
set up and workflows. We emphasized this topic in both
the introductory and the 6-month webinar. Participants

were provided lecture content and materials to dissemi-
nate the knowledge and train others in their institutions.
Tracking is needed to measure how many others were
subsequently trained and whether the training resulted
in practice changes, such as limited cold ischemia time
and appropriate fixation of specimen. Notably, reports
that the quality of slides have improved suggest quality
improvements overall, which may also include optimiza-
tion of specimen handling and processing.

At the baseline assessment, only 14.9% of respond-
ents reported running assays for Ki-67, although Ki-67
expression levels can inform expected sensitivity to
chemotherapy and can help differentiate between lumi-
nal A and luminal B breast cancers. In the absence of
multigene molecular prognostic and predictive tests,
which are generally unavailable in SSA, Ki-67 expres-
sion could be helpful for effectively allocating scarce
resources. Understanding the true distribution of breast
cancer phenotypes among populations would help with
allocation of resources associated with treatment (chem-
otherapy, endocrine therapy) and anticipated costs,
human resources, and equipment. In settings with lim-
ited resources, prioritization of which reagents to pur-
chase to perform IHC must account for the clinically



Setiawan et al. BMC Cancer

(2024) 24:32

Project Milestone

Notable quotes from survey respondents

(Month/Year)
35-day Survey Since the 'Manual IHC' lecture series, how helpful was the lecture series in your day-to-
03/2022 day work?

e “Mistakes have been dramatically reduced.”

e  “Optimizing the pre-analytic stage and the IHC staining technique.”
e “Troubleshooting with background staining and optimization.”

e  “Proper preservation of breast specimen.”

6-month Survey
07/2022

Since January 2022, have there been any positive changes in your laboratory facility in
terms of space, staff, and resources for IHC capacity? To what extent has your
institution made positive changes to its IHC practices? (By positive, we mean changes
needed to implement/improve/scale up IHC.)

e  “Good Quality of IHC stained slides”

“Training other technician”

“SOP has been updated”

“Department wrote to management to establish and equip facility for IHC”

“Our IHC slide now comes out excellent at once, unlike before when we might

need to repeat and therefore waste more reagent.”

e  “The reduction in background staining in the slides compared with those done
before the training”

Since participating in the webinar, or participating in the digital mentorship platform,
how often have you used the lecture slides, lecture videos, or other webinar materials
to train others?

e “Slides have been used in teaching of residents in the department”
e “The videos have been shown to the some staff and students”

1-year Survey
03/2023

Since participating in the 2022 'Manual IHC' lecture series, have there been any
positive changes in your laboratory facility in terms of space, staff, and resources for
IHC capacity? (By positive, we mean changes needed to implement/improve/scale up
IHC.) Have you noticed improved quality of slides produced in your laboratory?

e  “Hiring and training of staff for manual IHC”

e “Training of scientist and technician on quality control in Lab”

e “ER/PR IHC started in our hospital, the histotechnician are trained, OR staff are
trained about specimen handling (ischemic time)”

e “We are able to tell hormon positive cases for therapy”

e “Slides are clean and clear than before”

Which educational IHC topics would you like to learn about in 2023? (Please provide
specific details.)

e “IHC laboratory set up and operations - Quality assurance in IHC”
e “Ki67 for breast and lymphoid markers”

e “IHCon alow budget”

e “|HC slide scoring and reporting”

Fig. 5 Notable quotes from participants at 6-month and 1-year time points. Unedited quotes submitted in surveys; no text has been modified
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useful and actionable information it will provide the cli-
nician in making treatment decisions [11-13].

We observed that about one third of the reagents used
in pathology laboratories performing IHC were for HER2
testing, although only two respondents reported that
trastuzumab (Herceptin) was always available. HER2-
directed therapies are expensive and are typically admin-
istered via intravenous infusion for at least one year. The
patent for HER2 directed therapy has recently expired,

thus allowing for cheaper manufacturing and therefore
wider availability of this medication for patients in low-
resource settings. Nevertheless, the facilitators and bar-
riers to providing HER2 directed therapy to patients in
SSA (including acceptability, accessibility, feasibility, and
financial toxicity) are understudied. Therefore, when
developing manual IHC programs, multidisciplinary
discussions involving pathology, medical, and surgical
oncology teams are critical in overall program planning
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and phased implementation, with prioritization of dis-
ease focus and selective purchase of reagents to align
with available treatment resources [14—16].

In addition to the need for building capacity to per-
form manual IHC on surgically excised specimens,
there is also a clinical need to perform manual IHC on
fine needle aspirations (FNA) specimens, especially for
patients presenting with locally advanced breast cancer
in resource limited settings. FNA is a cost effective and
minimally invasive method of tissue sampling that is
widely available in SSA. Many patients with breast cancer
in SSA present with locally advanced disease and would
benefit from prompt, triaged delivery of neoadjuvant
treatments or treatment for metastatic disease. Access to
biomarker expression information via IHC performed on
FNA samples would facilitate rational, timely, and cost-
effective delivery of therapy to these patients. For exam-
ple, patients with locally advanced disease whose tumors
expressed ER or PR could be prescribed oral endocrine
therapy while treatments such as chemotherapy or sur-
gery are being arranged. The 1-year webinar covered
the practical aspects of preparing samples from FNA for
manual IHC in resource limited settings. The interactive
webinar was attended by 98 participants from eight SSA
countries, many of whom remarked on the high impor-
tance and relevance of the topic [17-22].

It is notable that 98% of participants in our survey
perceived the role of histotechnicians in cancer care as
extremely and very important. This reflects attitudes of
a workforce with intrinsic motivation and capacity to
exceed expectations. We aimed to design an ongoing
mentorship program that supports, engages, and moti-
vates a dedicated workforce to perform IHC manually in
a precise and timely manner in order to obtain reliable
results that directly impact patient care. Our program
recognized histotechnicians’ important roles as vital to
improving the capacity and quality of pathology services
in SSA.

To our knowledge, this program created a new profes-
sional network of its kind in the region with an approach
focused on sustaining interest and relevance. Our faculty
intermittently provide posts and questions to stimulate
discussion and keep the momentum of interest sustained.
Participants were surveyed about their education needs
and were invited to share their experience with IHC in
webinars and the DMP to encourage engagement in the
program [23]. Thus, our education program created a
novel mechanism to build pathology capacity in SSA and
assess progress with this cohort.

Limitations and strengths
We acknowledge that people learn in different ways, and
that knowledge gain and comfort level with topics is not
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perfectly measured through pre- and post-lecture assess-
ments, which may be subjective.There are well known
limitations to knowledge acquisition and retention via
passive participation in web-based lectures. Thus, we
designed an education intervention that was flexible and
utilized multiple modalities. It enabled participants to
access content at different times of the day, or when it was
useful for them in practical application. While we can-
not precisely quantify total knowledge gain or changes in
comfort level, we regard the self-reported improvements
in laboratory quality following participation in our edu-
cation program as evidence of success. For instance, six
months following the initial webinar, most respondents
performing IHC reported improvements in slide qual-
ity. A possible objective metric for program effectiveness
would be external review of slides, which is in our plans
for future capacity building projects and was beyond the
scope of this education intervention. Such improvements
ultimately translate to better patient care via better path-
ologic diagnoses and more accurately tailored therapy.
Continued reinforcement of knowledge was within the
scope of this digital education intervention in the form
of participatory webinars, lecture recordings, lecture
presentations, and engagement on the DMP with faculty.
However, reinforcement of skills was beyond the scope of
this project as it would have required hands-on training
with access to equipment, consumables, reagents, and
materials that this program did not provide.

Conclusions

Our education intervention 1) reached hundreds of par-
ticipants and provided a baseline assessment of pathol-
ogy capacity in institutions in nine sub-Saharan African
countries; 2) created a novel mechanism to build pathol-
ogy capacity and assess progress with this cohort; and
3) improved practices and the preparation of slides for
over half of those performing manual IHC. Sustained
engagement is needed to increase capacity. Tracking of
improvements in diagnosis and treatment of patients in
the region is needed.
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