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Executive summary
Artificial Intelligence is impacting the traditional conductance of different sectors including healthcare delivery. By imitating
natural human intelligence, Artificial Intelligence algorithms can be trained to perform healthcare-related tasks like disease
diagnosis, care provision, and drug discovery. The technology is in wide use in the research laboratories and industries in the global
north, and there are a number of reasons limiting the quick adoption of the technology in the global south. There are no clear
policies and regulations to guide AI-based innovation, lack of ethical training among practitioners as many acquire their skills
through informal education systems, and poor funding to support AI-based research and limited knowledge about the technology.
In addition, and most importantly, the AI algorithms rely on data to be trained with. These algorithms are highly affected on the
quality of data used for training. There are a number of initiatives and financial support invested into the data generation for
machine learning applications. No much effort is given to the biomedical devices which are used to extract these data from
humans. The unit of biomedical engineering, under the department of physiology at the Muhimbili University of Health and Allied
Sciences, has started organizing a series of seminars to raise awareness about AI and healthcare technological issues by including
both its staff, students, and government officials. This is also aimed at initiating the necessities of establishing policies and
regulations that govern AI and other technologies in the Health systems. The ultimate goal of this series of webinars and many
other upcoming seminars is to increase the awareness amongst all the health care stakeholders and to make MUHAs the center for
the technology consultancies, research, and innovation in the health system here in Tanzania and Africa at large. 

Special appreciations to the Human Development Innovation Funds (HDIF) who financially supported this event, the guest of honor
Dr. Wilbert Manyilizu who represented the Director general of COSTECH, the MUHAS administration through the office of the Vice-
chancellor for supporting the event, speakers, special guest, and both physical and online audience.



Introduction
On June, 29th, the Unit of biomedical engineering, under the
department of physiology, school of medicine, at the Muhimbili
University of Health and Allied Sciences (MUHAS) hosted an “AI
for Healthcare Symposium”. The symposium which was held
both online on Zoom and physical at MUHAS, Upanga campus
was funded by the Human Development Innovation Fund (HDIF).
The event aimed at raising awareness of Artificial Intelligence (AI)
among MUHAS staff and students and the public in general and
also to pioneer the establishment of an AI lab at MUHAS. The
guest of honor was the Director of research from Tanzania’s
Commission of Science and Technology (COSTECH) who
represented the director-general of COSTECH and the MUHAS
DVC-PFA who represented the MUHAS Vice-chancellor. The
event was covered in several local media houses including
Clouds media, Tanzania Broadcasting Council (TBC), and Azam
media.

Prof David Urassa (Standing), MUHAS DVC-PFA,
opening the event on behalf of the MUHAS vice-

chancellor. On his left are Dr. Omary Chillo and Prof
Mainen Moshi. On his right is Dr. Deogratias Mzurikwao



Participants distribution

Participants
Apart from the MUHAS community, both staff and students, a number of high-profile

guests were invited by the MUHAS Vice Chancellor’s office, and some attended online.
This included

1. Director-General, Tanzania
Information, and Communication

Technology Commission.
2. CEO Jakaya Mrisho Kikwete

Foundation
3. CEO CCBRT

4. Consultant Botnar foundation.

5.D-tree Tanzania.
6.UN organizations (WHO, UNDP,

UNWOMEN, UNICEF, UNHCR)
7.Directors of MOI, MNH, JKCI, ORCI,

NIMR, NHIF, HDIF, AGA KHAN,
KAIRUKI, Hindu Mandal hospital,

SIDA, USAID, SDC.
8.Swiss embassy, UK high

commission, Netherlands embassy,
US embassy, European union.

 



The invent had a number of speakers both online and physical. Both physical speakers were
MUHAS/MNH staff, and online speakers were from China, the US, the UK, and Saudi Arabia

Dr. Leah Mnango MNH: She is a Medical specialist in Anatomical
Pathology at Muhimbili National Hospital based in Cancer diagnosis
and Research Work. She is also ahead of the pathology unit, at the
HISTOPATHOLOGY LAB at Muhimbili National Hospital. In 2013, she
was awarded a KCMC/ CORNEL scholarship on global health issues
in Sub Saharan Africa at Cornel University – Ithaca, NY. 2018-2019:
In 2018, she participated in preparing the first Tanzania National
Cancer Treatment Guidelines. Since 2019, she is involved in a
project for the Evaluation and Transfer of mobile whole slide tissue
scanners and liquid biopsies to deliver fast and precise diagnosis
for improved outcomes of children and young adults with EBV-
driven Lymphoma: A joint Tanzanian and Ugandan Pediatric
Oncology Network Initiative (Lead Pathologist).Dr Leah Mnango MNH

Speakers



Assessment of the implementation of the Tanzania eHealth Strategy 2013-2018, the
development of Tanzania Digital Health Strategy 2019-2024. 
Digital health landscape assessment in Zanzibar and the development of its first Digital Health
Strategy 2020-2025. 
Sida supported project (2015-2021) supporting library and ICT infrastructure, systems, and
services between 201-2020. 

Dr. Felix Sukums, MUHAS: He holds a Ph.D. in Medical Informatics from Heidelberg University,
Germany. He did his master's and bachelor's studies in Computer Sciences at the University of Dar
es Salaam in Tanzania. Dr. Sukums is a Post-Doctoral Research Fellow at the Centre for Global
Health, Technical University of Munich, Germany. He has over 16 years of experience in the
information and communication technology (ICT) industry. He is a lecturer, researcher, and
consultant at the Directorate of Information and Communication Technology (ICT) at the Muhimbili
University of Health and Allied Sciences (MUHAS) in Dar es Salaam, Tanzania. He teaches and
supervises students on digital health and health information systems. He served as the Director of
ICT at MUHAS between 2015-2020. He is a member of the Tanzania Digital Health Steering
Committee.

Dr. Felix Sukums (FS) has led a number of digital health projects including

He has over ten original peer-reviewed publications and made presentations in both local and
international conferences.

Dr Felix Sukums, MUHAS 
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Deogratias has received his Ph.D. from the University of Kent on the Applications of Artificial
Intelligence. He previously did his master's in AI at Tianjin University, China. It was during his
master’s degree where he started researching and practicing machine learning, deep learning,
image and voice signal processing which are the core elements of Artificial Intelligence. He further
continues the research and application of the areas during his Ph.D. During his time in China, he
also worked for GTA, a data analytic company based in Shenzhen, China. The company recruited
him while he was still doing his master’s degree. While in China, Deogratias and his friend, formed a
team that became second runners in the international innovation competition for automation and
UAV in 2014, the competition was held in Tianjin, China. In 2019, he was among the 15 AI researchers
who received the IEEE Outstanding Young Investigator Research Visit award to Sapienza
University, Italy. His research interests are in the application of deep learning, machine learning,
data analysis, and including explainable AI systems, virtual and augmented reality. He has published
several papers in peer-reviewed journals including Nature and IEEE. Some of his published work
has featured in global media houses including Forbes and the BBC.

Dr Deogratias Mzurikwao,
MUHAS 
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Ms. Margaretta Colangelo: She is a native San Franciscan with over 30 years of experience working
in the software industry in Silicon Valley. She has a deep and multifaceted understanding of
business, science, and technology, and is highly adept at tracking and forecasting innovation in
technology. She has published over 200 articles on AI and DeepTech. Margaretta is the Co-founder
and CEO of Jthereum an enterprise Blockchain company and U1 Technologies, an enterprise
software company. She serves on the advisory boards of the AI Precision Health Institute at the
University of Hawaii Cancer Center, NaNotics, and Robots Go Mental. She serves on the Board of
Directors of the Bring Hope Humanitarian Foundation and is a mentor to company founders in the
Foresight Institute Biotech and Health Extension Accelerator. Margaretta has been at the forefront
of emerging technologies throughout her entire career. In the 1990s she was a core member of the
team that developed the first Java-based secure messaging software for stock trading platforms
used by the world's top multinational investment banks and influenced important technical
specifications and standards, including JDBC and JMS, that have helped advance the technology
industry. Margaretta's articles have been published multiple times in Forbes, MIT Technology
Review Italia, International Journal of Infectious Diseases, Health Management Journal,
Outsourcing Pharma, Pharmaceutical Executive, Healthcare IT News, Bahrain Entrepreneur, Asian
Robotics Review, and The American Journal of Translational Medicine. Margaretta publishes
weekly newsletters on AI and DeepTech with over 100,000 subscribers across multiple platforms.
Margaretta speaks at AI conferences in the US, Mexico, Brazil, Singapore, Switzerland, Sweden,
Portugal, Saudi Arabia, and Oman.

Ms Margaretta Colangelo, 
Co-founder & CEO Jthereum

Speakers...



Dr. Mohamed Boudjelal, Ph.D.: He is a Chairman of the KAIMRC Core facility and Drug Discovery
Unit. Dr. Boudjelalhas more than 20 years of experience in Drug Discovery, Medical Research, and
Management, Dr. Boudjelal is currently employed by National Guard at King Abdullah International
Medical Research Center (KAIMRC), in Riyadh, Kingdom of Saudi Arabia. Dr. Boudjelal is ahead of
Medical Research Core Facilities and Platforms/ Operation Manager of Saudi Biobank. Prior to
Joining KAIMRC, Dr.Boudjelal was an employer of GlaxoSmithKline as a Group leader in the
Biological Reagents and Assay Development for pre-clinical drug discovery programs. Prior to
joining GSK, Mohamed held a position as an Associate Director for preclinical drug discovery in
Incyte (Pfizer) pharmaceutical and worked as a Scientist in Institute of Genetic and Molecular and
Cellular Biology, Strasbourg, France, and as a senior research associate (permanent position) at the
University of Michigan, USA. Mohamed holds a Ph.D. in Biochemistry and Molecular Biology from
the University of Leeds, UK, and a diploma in International Business and vocal education from the
University of California in San Diego. Dr. Boudjelal is the recipient of several awards for scientific
research excellence from the Dermatology Foundation, American Association for Cancer
Research, and GSK exceptional science award

Dr. Mohamed Boudjelal, PhD
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Prof Samuel Oluwarotimi, Ph.D.: He is currently an Associate Professor with the Center
for Neural Engineering, Shenzhen Institute of Advanced Technology (SIAT), Chinese
Academy of Sciences (CAS), China. He obtained a Ph.D. degree in Pattern Recognition
and Intelligent Systems from the University of Chinese Academy of Sciences, Beijing,
courtesy of the CAS-TWAS President’s Fellowship. As principal investigator, he did
receive a number of national and international research funding awards. He received the
2020 Merit award of SIAT-CAS, 2019 IEEE Outstanding Young Investigator Research Visit
award, 2019 CAS President's International Fellowship Initiative award, Best Academic
Paper awards (IEEE-ICCC’2019, IEEE-ICBHI’2015, & GHI’2015), and 2018 Outstanding
Young Researcher and Distinguished Ph.D. Dissertation amongst others. His research
interest includes Applied machine intelligence, Intelligent rehabilitation robotics, AI-
driven clinical decision support systems, biomedical signal/image processing, health
informatics, Explainable AI. He is the author/co-author of more than 100 articles in
reputable journals and conference proceedings with over 1700 citations (h-Index: 23) on
Google Scholar. He is a member of the organizing committee of international
conferences (2021 & 2020 IEEE MetroInd4.0&IoT, 2021 ICIVIS, 2018 IEEE-CBS, 2020 &
2021 IEEE MetroInd4.0&IoT), an editorial board member of the Frontiers in
Neurorobotics Journal, a reviewer for IEEE-(TNRST, JBHI, and TBME), BSPC-Elsevier
and other peer-review journals.

Prof Samuel Oluwarotimi, PhD
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Games and immersive media (such as VR and AR).
Sensing technologies.

Artificial Intelligence for the Deaf, Funded by EU.
Digital Brain Switch. Funded by the Engineering and Physical Sciences Research Council
(EPSRC).
Kinetic User Interfaces and Multiuser 3D Virtual Worlds for Older People. Funded by EPSRC.
An interactive computer-based intervention to increase condom use: intervention development
and pilot trial. Funded by the National Institute of Health Research (NIHR).
Epilepsy Networks – Joined-Up Thinking For Better Care (InnovateUK).

He is a Senior Lecturer (equivalent to the North American Associate Professor) in Multimedia and
Digital Systems in the School of Computing, University of Kent. Before joining Kent, He was a
research fellow at the Centre for Human-Computer Interaction Design, City University London,
where he completed his Ph.D. in the area of social gaming. Prof Jim holds a Master’s degree
(Information Technology) from Multimedia University Malaysia and he obtained his BSc. (computing)
from the Technology University of Malaysia. His main research interest lies in the general area of HCI
(human-computer interaction) with an emphasis on digital health. 
Specific areas include:

Due to the multidisciplinary nature of his work, He works with exciting people from a wide range of
areas, including electronic and mechanical engineering, medical science, psychology, sociology,
and digital arts.
Dr. Jim is an investigator of several research projects:

Prof Jim Ang
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The event was moderated by Eng Twaha Kabika, who has a master's degree in Biomedical
Engineering and is a faculty member at the MUHAS Biomedical engineering unit.

Short Profile
MSc. Biomedical Engineering, Anhalt University of Applied Sciences (Germany), 2018M. Eng. Signal
and Information Processing, Tianjin University of Technology and Education, School of Electronics
Engineering (P.R China), 2014BSc. Electronic Science and Communication, University of Dar es
Salaam (Tanzania), 2010.

Eng Twaha Kabika

Moderator...



Kick off
The symposium was started by Dr. Deogratias
Mzurikwao, a member of biomedical engineering
unit at MUHAS, we introduced the purpose of the
symposium and he then invited Dr. Omary Chillo,
head of department of physiology at MUHAS to
host the event. Dr. Chillo first invited Prof
Mainen Moshi, who pioneered the establishment
of the degree course of biomedical engineering
and its unit at MUHAS. Finally, Dr. Chillo invited
Prof David Urassa who represented MUHAS VC,
after a short speech by Prof Urassa, he finally
invited the guest of honor Dr. Wilbert Manyilizu,
on behalf of COSTECH director general. 

Dr Deogratias Mzurikwao giving an introduction on the purpose of  the event



After the opening of the event, the event started with
presentations from the speakers. The presentation was
started by a local presenter, Dr. Leah Mnango. Dr. Leah
started by reporting the burden of cancer in Tanzania, as of
March 2021 global cancer reported 26,945 death due to
cancer. Her presentation also reported there are only five
centers for cancer diagnosis in Tanzania. In all these centers
there are about 2 – 5 pathologists except MNH – Upanga
Where there are 9 pathologists and 3 from MUHAS. Dr. Leah
further reported that, out of all pathologists in Tanzania, 3
have super specialty, 1 in Dermatopathology and 2,
Nephropathologists. She described the challenges which
many pathologists are facing while performing their duties.
Most of the challenges described were significant in
developing countries due to the few numbers of well-trained
pathologists. Although Dr. Leah acknowledges the potential
use of AI to address the gap, she also mentioned the lack of
use of digital technologies in digitizing the pathology slides.
For example, she mentioned Storage facility and systematic
storage for easy traceability for diagnosis, research, and
training. 

Presentations

Dr. Leah Mnango

CHALLENGES
OF CANCER

DIAGNOSIS IN
TANZANIA



The second presenter was Dr. Felix Sukums. His
presentation focused on the prospects, challenges, and
opportunities of using AI in public health. Dr. Felix spoke
about the importance of data for AI application and he
described a number of health information systems
already existing in the country which produces tones of
data that can provide enough amount of data for AI
applications. He mentioned a number of already
existing data systems including DHIS2, eIDSR, EMRs,
HRHIS, and the IEC-related apps. He mentioned some
of the challenges of the existing systems including the
fragmented and parallel systems that do not foster
integration and/or interoperability, low levels of Health
Information System (HIS), and interoperability. He
further gave recommendations on what to do to adopt
the AI technology in the Tanzania healthcare system.
  

Presentations...

Dr.Felix Sukums

AI
applications

in Public
Health



The last local presenter was Dr. Deogratias Mzurikwao.
He gave an introduction to what is AI, machine
learning, and deep learning technologies.  He further
explained how the technologies can be used to
address the challenges presented by the previous two
speakers for local settings. With his previous
experience of doing AI-based research and innovation
in China and the UK, research, He presented what
MUHAS can do to leverage the AI technology to
address different healthcare issues in Tanzania. He
finally introduces the necessity of establishing an AI
lab at MUHAS to build AI-based healthcare solutions,
by starting with a centralized data Centre for
healthcare data which will focus on ethically cleaning,
annotating, and storing healthcare data ready for
machine learning applications.

Presentations....

Dr Deogratias Mzurikwao

How can AI
impact

healthcare
system



After the presentation of the local presenter, it was time for
international presenters. The fourth presenter, and the first one
for international presenters, Margaretta Colangelo, presented
the necessity of using AI in medical imaging. In her
presentation, Margaretta highlighted that 2/3 of the world’s
population don’t have access to radiologists which has resulted
in 97% of medical images not being analyzed while medical
imaging produces 90% of the healthcare data. Ms. Margaretta
further presented a shortage of radiologists in low- and middle-
income countries, by mentioning countries like Nigeria which
has a population of more than 200 Million with just around 60
radiologists, Tanzania with a population of almost 60 million,
and around 60 radiologists, and 14 countries in Africa with no
radiologist. She further highlighted the status in the US by
taking few examples like the Massachusetts General Hospital
which has 126 radiologists and a total of 34,000 practicing
radiologists. As a possible solution to the shortage of
radiologists, Margaretta highlighted how AI can help by looking
into the already existing AI solutions for medical image analysis
which can reach up to an accuracy of 99% with capabilities of
analyzing many pathologies at the same time, fast and accurate
than human. 

Presentations...

Ms.Margaretta Colangelo

AI powering
every

aspect of
Healthcare



The second international presenter, Dr. Mohamed Boudjelal
presented how AI is positively impacting drug discovery.
Drug discovery is the process to produce therapeutics for
deadly diseases. He started by describing a number of
challenges that face drug discovery and how AI can mitigate
those challenges.

In this regard, the application of Artificial Intelligence (AI) in
Drug Discovery & Development brings a new era of hope to
discover and develop more efficient and faster therapeutics
AI can accelerate the literature process, the analysis, and
learning from the huge accumulative data. He further
explained how AI can help in identifying the right biological
entities, access to a new type of intelligence & Thinking out
of the box & Creativity.  He said AI can accelerate the clinical
trials and reduce the Cost and Speed up the process. As an
example in the COVID19, through AI we discovered,
Thalidomide for multiple myeloma mRNA translation
inhibitors (i.e. zotatifin) and sigma-1 and sigma -2 receptor
regulators ( i.e., haloperidol) as a potential therapy for
COVID19. He concluded by saying, AI will definitely have a
positive impact on Drug Discovery and Development to
prevent and cure diseases.

Presentations...

Dr. Mohamed Boudjelal

Artificial
Intelligence

in Drug
Discovery

and
Development



The third international presenter, Prof Oluwarotimi
Williams SAMUEL presented about the prospect and
challenges of AI globally, with a more focus on China
where he resides. First, Prof Oluwarotimi highlighted the
global shortage of healthcare workers which is
estimated to be at 18 million. He mentioned a number of
reasons for this shortage and look into the potential use
of emerging technologies like Artificial Intelligence. To
leverage the use of AI, Prof Oluwarotimi mentioned a
number of key motivations to the deployment of AI
systems including access to data, the rise of
computational technologies, and machine learning/deep
learning algorithms. He further explained four major
areas in which AI is already making impacts including
diagnostics, personalization, optimized healthcare
systems, and rehabilitation. Lastly, Prof Oluwarotimi
discussed some of the current and potential future
challenges of AI adoption like data, trust, ethical issues,
sustainability of AI-based solutions, and fear of
unemployment.

Presentations...

Prof Oluwarotimi Williams SAMUEL

AI in
Healthcare:

Prospects and
Challenges



The fourth and last international presenter was
Prof Jim Ang. Prof Jim Ang talked about Human-
centered AI. Human-centered AI is defined by
systems that are continuously improving because
of human input. There are worries about AI taking
over humankind, this is mostly due to AI
algorithms that can learn automatically from
different data sources. On the other hand,
human-centered AI relies on data produced by
humans, hence the resulted algorithms will focus
on serving humans. Prof Jim describes a number
of use cases for human-centered AI. He finally
discussed the AI design challenges including data
protection and privacy, trust in AI algorithms, and
explainable AI.

Presentations...

Prof Jim Ang 

Human-
Centred

AI



Conclusion
Having a taste of how AI is already impacting research labs and industry in Asia, the US, Europe, and the
Middle East, while listening to the challenges in healthcare in Africa, particularly in Tanzania, has been eye-
opening for the necessity to adopt the technology in Tanzania. There are still no clear AI policies and
regulations in many countries in Africa, plus very few universities providing AI-related courses with limited
resources. Moreover, the sources of healthcare data are still of high doubt due to the lack of data standards
on biomedical devices which are the major sources of healthcare data. With this lesson, MUHAS has
established a Digital Health Innovation research group (mDHIRG). The group will focus on creating digital
health solutions, including AI to address health challenges in Africa. The group comprises people skilled in AI,
Biomedical engineering, data sciences, and Health Information systems. We have received a number of
positive and constructive comments from both presenters and the audience, including requests to host
regular similar events. With this regard, we are planning to host a series of innovation weeks in healthcare
every year, starting with one in November 2021. The event will consist of round table discussions, webinars,
and showcasing of the group research findings. The group will stay focused on its ambition to establish a
Digital Healthcare Innovation laboratory at MUHAS.



Thank you
MUHAS DIGITAL HEALTH INNOVATION RESEARCH GROUP

dmzurikwao@yahoo.com                    
      deogratias.mzurikwao@muhas.ac.tz

                                mdhirg@muhas.ac.tz


