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A B S T R A C T

To provide information on the development of a gynecologic oncology training program in a low-resource
setting in Kenya.

This is a review of a collaboration between Kenyan and North American physicians who worked together to
develop a gynecologic oncology training in Kenya. We review the published data on the increase of cancer
incidence in sub-Saharan Africa and outline the steps that were taken to develop this program.

The incidence of cervical cancer in Kenya is very high and is the leading cause of cancer mortality in Kenya.
WHO identifies cancer as a new epidemic affecting countries in sub-Saharan Africa. In Kenya, a country of 45
million, there is limited resources to diagnose and treat cancer. In 2009 in western Kenya, at Moi University
there was no strategy to manage oncology in the Reproductive Health department. There was only 1 gynecologic
oncologists in Kenya in 2009. A collaboration between Canadian and Kenya physicians resulted in development
of a gynecologic oncology clinical program and initiation of fellowship training in Kenya. In the past 4 years, five
fellows have graduated from a 2 year fellowship training program. Integration of data collection on all the
patients as part of this program provided opportunities to do clinical research and to acquire peer reviewed
grants.

This is the first recognized fellowship training program in sub-Saharan Africa outside of South Africa. It is an
example of a collaborative effort to improve women's health in a low-resource country. This is a Kenyan
managed program through Moi University. These subspecialty trained doctors will also provide advice that will
shape health care policy and provide sustainable expertise for women diagnosed with a gynecologic cancer.

1. The problem

It is well documented that cancer incidence and mortality are in-
creasing more rapidly in low and middle-income (LMIC) compared to
high-income countries (Farmer et al., 2010). By 2020 it is predicted that
70% of all new cancers will occur in LMIC (Farmer et al., 2010).

International Agency for Cancer Research, Globocan, WHO and
Global Cancer Statistics (Torre et al., 2015; World Health Organization,
n.d.; International Agency for Research on Cancer, n.d.) estimate that
there were approximately 850,000 new cancers in Africa in 2012 and
that this number will grow to 1056, 000 by 2020. In sub-Saharan Africa
the mortality rate for those diagnosed with a cancer is estimated to be
72%, which is almost double, the rate for developed countries. In ad-
dition to a lack of resources, the high mortality rates in sub-Saharan

Africa are also related to a lack of awareness among some policy makers
and the general public (Jemal et al., 2012). Over the last 30 plus years'
in Africa, public health priorities have focused on infectious diseases
including HIV/AIDS, tuberculosis and malaria. The WHO has now
identified non-communicable diseases including cancer as a new epi-
demic in sub-Saharan Africa (Jemal et al., 2012). They also identified
that there is a severe shortage of health professional in sub-Saharan
Africa, which has 24% of the world's health burden and only 3% of the
World's Health Care workers (The World Health Report 2006-Working
Together for Health).

This paper is focused on Kenya, an East African country where the
incidence of cervix cancer is high and is the leading cause of cancer
mortality in women. The age-adjusted incidence of cervix cancer in
Kenya is 40.1 per 100,000 (International Agency for Research on
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Cancer, n.d.), and the mortality is 21.8 per 100,000 women. In contrast
the age-adjusted incidence and mortality in North America is 6.6 and
2.6 respectively (International Agency for Research on Cancer, n.d.).
This discrepancy in incidence between these regions is related to a lack
of screening, a limited awareness of cancer in the general population
and avoidant behavior associated with a fear of cancer and a stigma
that is associated with it (Jemal et al., 2012). The high cervical cancer
mortality rate in Kenya is related to the fact that most women present
with advance stage of their cancer, to limitations in treatment capacity,
lack of facilities, lack of medical expertise, and an extreme shortage of
radiation therapy (Orang'o et al., 2016b; Abdel-Wahab et al., 2013). In
Kenya, a country of 45 million people, there is only 1 functional public
radiation machine (cobalt-60) (Grover et al., 2014). This facility is lo-
cated in Nairobi and its accessibility for the majority of women is ex-
tremely limited where patients wait as long as 6–12 months for treat-
ment. Lack of access to radiation influences treatment strategies for
cervical cancer patients in low resource settings. Both incidence and
mortality are also related to the high incidence of HIV/AIDS in western
Kenya (Jemal et al., 2012; Wools-Kaloustian et al., 2006). Other gy-
necologic cancers also need treatment and include ovarian, vulvar,
endometrial cancer and uterine sarcomas. Gestational trophoblastic
neoplasia, is another common cancer in western Kenya and can be
cured if treated correctly.

In 2009 there were no trained gynecologic oncologists in western
Kenya and only one or two in Nairobi who had been trained many years
prior to 2009. General gynecologists in Kenya had little understanding
of oncology. They may have seen many cancer patients during their
training but they never spent much time caring for these women, as
almost all were palliative when they presented to the hospital. In
western Kenya neither the government nor the hospital, had a strategy
for cancer care. At our institution Moi Teaching and Referral Hospital
(MTRH) most women diagnosed with cervix cancer presented to the
emergency departments with symptoms including bleeding, discharge
and pain and almost all had advanced stage 3B or worse disease. Many
present with very low hemoglobins and symptoms of anemia. Their
treatment consisted of a blood transfusion if necessary, after which they
were discharged home. They were offered appointments but no treat-
ment was available and few returned for their appointments.

The problem in Kenya in 2009 was a high incidence and mortality of
gynecological cancers and the complete absence of effective screening
and treatment in an environment of very limited resources. The gap
between patient needs and physician and hospital capability was very
large. This paper describes our efforts over the past 8 years to improve
this situation and train gynecologist to deliver comprehensive cancer
care to women.

2. The solution: development of a gynecologic oncology program

In 2008 the University of Toronto joined the AMPATH (Academic
Model Providing Access to Healthcare) organization and became the
North American lead in Reproductive Health at Moi University.
AMPATH is a consortium of North American universities and medical
schools led by Indiana University and in collaboration with Moi
University and Moi Teaching and Referral Hospital they provide access
to health care in western Kenya whose population is approximately 5
million. Through grants from PEPFAR, USAID and others AMPATH has
established a network of clinics that provide HIV care to thousands of
people in western Kenya. AMPATH is viewed as being one of the most
successful HIV/AIDS programs in Africa (Wools-Kaloustian et al.,
2006).

AMPATH's organization enabled the gynecologic oncology program
to develop without needing to reinvent the wheel, and without having
to navigate different political aspects to delivering healthcare.
Gynecologic oncology was able to use and leverage the AMPATH in-
frastructure in building the cervical cancer-screening program in a si-
milar fashion to how the program in Zambia was developed (Parham

et al., 2015).

2.1. Initial phase

In 2009, a cervical cancer screening study was initiated at MTRH to
compare Pap smear, testing to VIA (visualization and Inspection with
Ascetic acid) (Grover et al., 2014). This study offered screening only to
HIV women attending the center for their monthly examination and
anti-retroviral medications (Khozaim et al., 2014). In 2008 a gynecol-
ogist from MTRH visited the University of Toronto as an observer and
the following year a gynecologic oncologist visited MTRH with the
objective to teach the gynecologists how to do a LEEP excision on
women who were identified with cervical abnormalities during
screening in the outpatient clinic.

Two observations resulted in clinical changes at MTRH, which in
retrospect were the initial steps to developing a gynecologic oncology
program. The first was identification that there was no coordinated
approach to manage cancer patients at MTRH. This led to a re-
commendation that the gynecologist start a specific oncology clinic. In
that clinic all gynecologic oncology patients were seen by the same two
gynecologists, which provided them the opportunity to gain experience
through their consistency in following up and consulting on new pa-
tients. The second change was to convince the hospital and AMPATH to
initiate a cervical cancer-screening clinic that would extend past the
completion of the study and include both HIV affected and non-affected
women. This required both to commit resources for cervical cancer
screening. Over the last 6 years VIA screening has expanded to include
more than 60,000 women (Orang'o et al., 2016a) (Fig. 1).

2.1.1. Surgical training
In the first year they screened 1000 new patients, using VIA, and

they began to identify women with early stage (stage 1) cancers that
could be treated surgically. Identifying stage 1 cervical cancers was new
to these gynecologists something they had not seen and something we
did not anticipate in advance. This was a tipping point because no one
at MTRH knew how to do a radical hysterectomy and in fact none had
even seen one being done.

The two Kenyan gynecologists working in the oncology clinic
wanted to learn how to do a radical hysterectomy so that they could
treat the women identified with early stage disease. It was an exciting
time for them because for the first time they saw an opportunity to cure
patients with cervix cancer. Teaching modules were developed by The
Society of Gynecologic Oncology of Canada, as power point presenta-
tions to address every step of the surgery including management of
complications (Elit et al., 2010). Over the course of two weeks, the two
designated gynecologists learned how to do a radical hysterectomy and
pelvic node dissection and together with their mentor they did 7 pro-
cedures over that time period.

The surgical training was very structured. At the completion of each
surgical procedure a detailed debriefing was undertaken to review the
performance of each of the trainees. This evaluation was very practical
and assessed their skill as

a. unable to do the procedure
b. able to complete the procedure with a lot of assistance

Fig. 1. Cervical cancer screening.
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c. able to complete the procedure with limited assistance
d. able to complete the procedure independently

The goal was for them to achieve complete independence over the
training period. The evaluation included all steps in the surgical pro-
cedure including simple ones such as insertion of the foley catheter and
patient positioning to far more complex components of the surgery such
as identification of the obturator nerve, uterine artery, and freeing the
ureter from the parametrium. Initially the two surgeons struggled
through the first three procedures, but completed the seventh in-
dependently without the mentor. Since that training in 2010, they have
successfully completed over 230 abdominal radical hysterectomies be-
tween 2010 and December 2016. Fig. 2 is the number of new patients
seen in the gynecologic oncology clinic between 2010 and 2016.

Lessons learned included an understanding that the training mod-
ules were very valuable teaching aids, taking them through the surgical
steps, the anatomy and management of potential complications in-
cluding injury to the bladder, ureter, bowel and blood vessels. The
modules were reviewed before any surgery was undertaken and the two
gynecologists had copies of them to review at home. These modules also
included a video from a robotic assisted radical hysterectomy (Elit
et al., 2010; Elit and Chamberlain Froese, 2015).

The second lesson was the value in training two surgeons together
because they helped each other and continued to work together on
every surgical case after the mentor left Kenya. This provided each of
them the necessary support to jointly maintain and improve their sur-
gical skills.

The readers may be surprised or even doubt the ability to learn how
to do a radical hysterectomy in two weeks. The starting point for them
is different than for North American training fellows. The Kenyan gy-
necologists are skilled surgeons. In obstetrics they are often required to
deal with extremely complex surgical problems including severe post-
partum hemorrhage, ruptured uteri, obstructed labor, and fistulae,
which unfortunately are common problems that happen regularly in
low resource countries. They have good fundamental surgical skills.

2.1.2. Developing local treatment protocols
At the same time through direction and leadership from AMPATH,

in particular from Mathew Strother (Strother et al., 2013), we estab-
lished a process to develop written clinical algorithms for all gyneco-
logic malignancies in Kenya. Our starting position was to use protocols
established in North America and modify them to the Kenyan context.
We also wanted protocols that were evidence based. Chemotherapy
supply was limited in Kenya and AMPATH established a policy to use it
(free of charge for patients) only for disease sites that had written
protocols. Therefore, the protocols were necessary and over time
proved to be very valuable in establishing effective care in gynecologic
oncology. Following the first draft of the protocols we then reviewed
the literature to evaluate the evidence for the algorithms we had
written. For example, in Kenya, we were limited to cisplatin, cyclo-
phosphamide, etoposide and methotrexate for chemotherapy. We could
not develop an ovarian cancer protocol that would necessitate the use

of paclitaxel and carboplatin. We used the literature primarily from
GOG studies to justify using cisplatin and cyclophosphamide for
ovarian cancer and we published a paper on their use in low resource
settings (Sterling et al., 2011).

We used studies from Brazil to help us understand the use of
neoadjuvant chemotherapy for cervical cancer. In a setting where there
is limited access to radiation, neoadjuvant chemotherapy became a
strategy to shrink tumors so that they would be small enough to remove
surgically. We learned very quickly that some tumors responded
quickly and extremely well to neoadjuvant chemotherapy and its use
was also extremely effective at improving the symptoms of advanced
cervical cancers including bleeding, pain and discharge. Many women
with advanced cancers had symptom relief after one dose of cispla-
tinum.

We have since published the protocol and the results of the use of
cisplatin to palliate advanced cervical cancers (Orang'o et al., 2016b).

2.2. Consolidation phase: gynecologic oncology training in kenya

The two Kenyan gynecologists understood that they were only
partially trained in oncology and they both wanted more. It was also
important to them that they become recognized by their colleagues for
having the oncology expertise. It was helpful that they understood that
they were only partially trained. Trained gynecologic oncologists un-
derstand the complexity of treatment decisions for their patients. Those
not trained in oncology sometimes say or think that if a gynecologist
can do the surgery they can function as an oncologist. In Africa there
may be a temptation to shorten the training to meet the need as fast as
possible. In our opinion that will not succeed and in the end it may be
more harmful than beneficial.

The two Kenyan gynecologists were both planning to apply to
training programs in South Africa. Experience from MTRH and others in
sub-Saharan Africa was that trainees who left their home base to obtain
training, most often did not return (The World Health Report 2006-
Working Together for Health).

This was a second tipping point because it became the stimulus to
initiate and to develop a gynecologic oncology fellowship training in
Kenya. Initially it was a dream that with a great deal of help from
Kenyan leadership in the department of Reproductive Health became a
reality. The first steps were to get support from the Department of
Reproductive Health at Moi University who would subsequently
champion the training through all the various steps required by Moi
University. After gaining support from the RH department the Dean of
Medicine required us to hold a stakeholders meeting that would include
several Deans from Moi University, gynecologists from MTRH and
Nairobi, radiation oncology, pathology, radiology and several non-
physician women who had no affiliation with the program. This
meeting was essential because through it we gained support from the
Dean of nursing, from the associated medical groups and from the
public. One of the most remarkable aspects of the meeting was when a
layperson stood and spoke about how physicians in Kenyan are poor
communicators. As a result of her opinion we initiated a course in
communication as part of the curriculum. Based on our results in Kenya
we subsequently started a communication course for the University of
Toronto fellows who evaluated it very highly and recommended that
we have it annually. This is an example on how learning in global
health goes both ways.

Approval for this training program was required from the post
graduate education committee which supervises all residency pro-
grams, from the Dean of Medicine, from the Moi University Dean's
committee and finally from the senate. Once all the approvals were
obtained this program officially became the first medical postgraduate
subspecialty-training program at Moi University and the first official
university gynecologic oncology-training program in sub-Saharan
Africa outside of South Africa. Approval from Moi University was a long
process taking 18 months. This was a very valuable step to developing a

Fig. 2. Gyneconcology clinic data.
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sustainable training program. The sustainability and credentialing for
this training program is the responsibility of Moi University. They have
the power and the resources to make the training accountable and at
the same time potential trainees want the stamp of approval from the
university.

This fellowship training program (Masters degree program) fol-
lowed all the requirements that have been established for all Moi
University medical training programs using the SPICES model of edu-
cation (Fig. 3). This is a two-year training program with courses for
what we call in North America rotations (Fig. 3). It included training in
medical oncology at MTRH, in radiation oncology, pathology, palliative
care, as well as the bulk of the time in clinical gynecologic oncology. In
addition they are required to take a Moi University epidemiology
course. They were evaluated at the end of each course. Moi University
guidelines also stipulated that the fellows were required to take an
exam at the end of their first and second years by an external examiner
who had no prior affiliation with the program.

There were some practical barriers to overcome to ensure that we
provided both the knowledge and clinical education they required. The
first two trainees trained in a setting where there were no full-time
faculty on site and we needed to establish a strategy where the fellows
would be adequately trained. Several Canadian and Dutch gynecologic
oncologists agreed to travel to Kenya, each for two weeks in the first
and second years of the program, to provide the education and the
clinical training. We established a program where a gynecologic on-
cologist was in Kenya for two weeks every two months. The mentors
would focus on knowledge and clinical training along with reviewing
relevant published medical papers. For example, each mentor was given
1–2 chapters from a gynecologic oncology textbook to review with the
fellows during their time in Kenya. The mentors would be in the

outpatient clinic and would scrub on all cases. The fellows were freed
up from their other responsibilities during faculty visits. This program
was funded from two funds at The University of Toronto through the
generous contributions from the McCarthur and Kimel Family
Foundation funds. Expenses as well as a small honorarium were pro-
vided to all visiting faculty, and their home institutions considered the
time to be academic activity, not holiday time. Each travelling faculty
provided their time in kind.

We understood that all the training for a gynecologic oncologist
could not happen in Kenya. We had the fellows travel to Canada, as
observers for pathology, radiation oncology and palliative care training.
This was very successful and fully embraced by faculty at Princess
Margaret Hospital. While in Toronto the fellows needed to complete a
project for each of the courses and this became part of their evaluation.
This experience gave them an opportunity to experience an organized
program in gynecologic oncology, which in turn stimulated them to
think about how to set up their own program in Kenya.

All courses in Toronto were very valuable but a special mention
needs to be made about the palliative care training. The fellows, who
had no previous training or mentorship in this aspect of care, were well
integrated into the program. They observed how the palliative care
physicians delivered bad news and how they spoke to patients about
their illnesses and impending death. This experience had an unexpected
very beneficial result, which helped change the behavior of these
Kenyan doctors. Prior to this training they told us that Kenyans do not
like to be told they have cancer and Kenyans do not like to talk about
death. For those of us who were clinicians in the 1980′s the same was
said of our North American patients. But once trained, the Kenyan
physicians started to talk to their patients about their cancer prognosis
and about dying. Women and their families in Kenya appreciated the
direct and honest discussion about their cancers and they would often
thank the doctor for telling them about their prognosis. These gyne-
cologic oncologists now model this behavior to their students, their
residents and fellows.

The first two fellows completed their training in September 2014. A
third fellow completed his training in 2015 and two more in 2016, for a
total of 5. Four of the five graduates stayed in Kenya, 3 at moi
University and one in Kisumu to start a new program there. The fifth, is
from Uganda, and is the only fully trained gynecologic oncologist in
Uganda and she is in Kampala. This program is open to anyone appli-
cant from east Africa. Two more are currently in training. To date the
program has only accepted practicing gynecologists, as no one yet has
applied to start the program directly out of their residency. Certification
of their training comes from Moi University and the department of
Reproductive Health. They also have recognition as sub specialist with
the Kenyan Medical Practitioners and Dentists Board, their medical
regulators in Kenya. As well they are recognized within the Kenyan
Obstetrics and Gynecology Society (KOGS).

2.3. Quality evaluation and research

Research has become a significant part of this program. There are
several reasons for this. First it is embedded in AMPATH, which focuses
a great deal of its activities in research along with clinical care. The
initial mentorship of this program includes mentors with a research
track record. It was recognized by all, that if we were going to under-
stand the impact of this program, clinical databases needed to be in-
itiated so that clinical care could be evaluated and changed if necessary.

From the start of the radical hysterectomy training we initiated a
database to collect prospective data on treatment and treatment out-
come for all oncology patients. To do this effectively we hired a full-
time data manager to collect and manage the data (Figs. 4 and 5).

In retrospect, the databases were very important components to
developing a comprehensive program in gynecologic oncology. The
data was used for publications and from the recognition gained from
publishing this group was able to successfully obtain multiple peer

Year I

Course 

No

Course 

Codes

Course Title Total

Units

1 GYB 811 Scientific Concepts in Gynaecologic 

Oncology

3

2 GYB 812 Communication Skills and Information 

Technology (ICT) 

3

3 GYB 813 Clinical Gynaecologic Oncology I 5

4 GYC 814 Medical Oncology 4

5 GYB 815 Radiation Oncology I 3

6 GYB 816 Palliative care I 4

7 GYB 817 Epidemiology 3

8 GYB 818 Research Proposal Writing 3

8 GYB 819 Pathology I 3

Total Units 31

Year II

Course 

No

Codes Course Total

Units

1 GYC 821 Clinical Gynaecologic Oncology II 8

2 GYC 822 Radiation Oncology II 3

3 GYC 823 Palliative care II 2

4 GYC 824 Pathology II 2

5 GYR 899 Research Thesis 9

6 GYE 826 ELECTIVES 6

Total Units 30

Fig. 3. Gynecologic oncology curriculum.
The subspecialty-training program in Gynecologic oncology will adopt the SPICES model
of Medical Education adopted by Moi University College of Health Sciences that features
methods of learning that are Student-centered, Problem-based, Integrated, Community-
oriented, Electives and Systematic 9.0

B. Rosen et al. Gynecologic Oncology Reports 21 (2017) 122–127

125



reviewed grants that enabled them to further develop their program
through research. There are additional benefits for Kenyans. Academic
promotion in Kenya is highly valued and with promotion comes addi-
tional income. North America faculty can also benefit for their in-
volvement in research and in many respects research is a win-win-win.
The third win is for the patients whose care is monitored carefully
through the research, and whose care will be changed over time based
on the clinical evaluations that are only possible from clinical databases
(Fig. 4).

2.4. Future/vision

The stated vision for the gynecologic oncology fellowship in Kenya
is that successful participants would have the expertise and also be

recognized within reproductive health to manage all gynecologic on-
cology patients, to administer a program in gynecologic oncology and
to continue to train others.

3. Goal

The goal is to continue to train fellows in gynecologic oncology and
to populate the country and possibly even East Africa with expertise. As
fellows graduate and begin to work in different areas of Kenya it is
hoped that other fellowship training programs will develop.

4. Conclusions

Moi University has a 2-year fellowship-training program in gyne-
cologic oncology. It was developed slowly, and it evolved from a
mentoring relationship to a sustainable gynecologic oncology training
program. Its success was dependent on the relationships developed
between the Canadian and Kenyan physicians. There was and is a
mutual respect for each other and an understanding that we have dif-
ferent cultures yet at the same time we shared common goals. It re-
quired innovation, to adapt to the circumstances in Kenya that are very
different than Canada.

The World Health Organization has recommended a stepwise ap-
proach to developing health care initiatives. They recommend that you
choose 1 or 2 priorities and focus on them. That was our approach, yet
we did not really know it at the time. Most of the credit belongs to the
Kenyans, who were driven to improve care for the women in Kenya.
They pushed us more than we pushed them and it is for that reason we
all succeeded.
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